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1. Ilepeuens nnanupyemsix pe3yiomamos odyuenus no oucyuniune « Mamemamuxay,

COOMHECEHHbBIX C NJIAHUDYEMbBIMU pe3YylbmamamMUu 0C60EeHUA oﬁpa&’oeamam;noﬁ npozpammbal

1.1. H3yuenue mamemamuku Ha 06a3080M ypoeHe cpeoHezo (NOIH020) 00uieco 00pa3oeanus
Hanpaeneno Ha O0ocmudcenue ciedyruiux yeeii:

- ¢opmuposanue npedocmaenenuii 0 MaTeMaTHKE KaK YHUBEPCAbHOM $I3bIKE HAyKH, CPE/ICTBE
MOJISTUPOBAHUS SIBICHUH U MPOLIECCOB, 00 HIEIX U METOaX MaTeMaTHKU;

- pazeumue JOTHYECKOTO MBIILICHUS, TIPOCTPAHCTBEHHOTO BOOOPaKEHUS, AJITOPUTMHUISCKON KYIIBTYPHI,
KPUTHUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM Juist Oyaylieil mpodeccuoHaIbHON AESITeTbHOCTH, a
TaKKe MOCIEAYIONIer0 0OyueHus B BBICIICH IIKOJIE;

- 06/1a0eHue MAmMeMamu4ecKumMu 3HAHUAMU U YMEHUAMU, HEOOXOIUMBIMU B TOBCETHEBHON JKW3HH,
JUIS WU3YYEHHUs IIKOIBHBIX E€CTECTBEHHOHAYYHBIX IUCLHMILIMH Ha O0a30BOM YypOBHE, HJs MOJY4YEHHS
o0pa3oBaHus B 0071acTAX, HE TPEOYIOMNX YIIyOJIeHHOW MaTeMaTH4eCKOi MOATOTOBKHY;

- 60ChumaHue CpPeICTBAMH MAaTEeMAaTHKU KYJIbTYPhl JIMYHOCTH, IIOHUMAHMS 3HAYMMOCTH MAaTEMATUKH IS
HAYYIHO-TEXHHUYECKOT0 Mporpecca, OTHOMIEHUS K MaTeMaTHKe Kak K 9acTH OOIICUYEeIIOBEYSCKON KYIbTYpPhI
Yyepes 3HAKOMCTBO € UCTOpUEN pa3BUTHUSI MAaTeMaTHKH, SBOJIIOIIMEN MAaTeMaTHUYECKUX UICH.

[Ipn u3ydeHun Kypca MareMaTWKH Ha 0a30BOM ypOBHE MPOJOJDKAIOTCA U TOJNYYalOT Pa3BUTHE
coJiepKareNbHble JUHUMN: «Ancedpar, «Dynkyuu», «Ypasnenus u HepaseHcmea», «I1emeHnbl
KOMOUHAMOPUKU, Meopuu 6eposmHocmeil, CMamucmuku u Jjao2uxkuy, BBogutca nuHus «Hauana
Mamemamuuecko2o ananuia». B paMkax ykazaHHBIX COAEPIKATENbHBIX JUHHUM pelaloTcs credyioujue
3a0auu:

- cHCTEeMaTH3alysl CBEICHWH O YHWCIIaX; W3ydeHHE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHUN U (HOPMYI,
COBEPIIICHCTBOBAHUE IPAKTUYCCKUX HABBIKOB ¥  BBIYHCIUTEIHLHOW KYIBTYphI, pacIIUPeHHE U
COBEpPIICHCTBOBAHUE anre0panyeckoro ammaparta, CHOPMHUPOBAHHOTO B OCHOBHOW IIKOIE, M €ro
MPUMEHEHUE K PEIICHUI0 MaTeMaTHYeCKUX U HEMaTeMaTHYeCKHX 3a]1ay;

- pacuipeHue W CHCTeMaTH3aIus OOIIMX CBEACHUU O (YHKIUAX, TOMOJIHEHHE KJIacCa H3Yy4aeMbIX
GYHKIMA, WUTFOCTpPAIUs [IUPOTHl NMPUMEHEHHUS QYHKIWWA JUIS OIMHCAHWUS W H3YYCHHS pPEaTbHBIX
3aBUCUMOCTEM;

- pa3BUTHE NPEJCTABICHUHN O BEPOATHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSX B OKPYXKAIOIIIEM MHpE,
COBEPIICHCTBOBAHUE MHTEJUICKTYaTbHBIX U PEYEBBIX YMEHH ITyTeM 00OTaIlIeHUsI MAaTeMaTHIECKOTO
SI3BIKA, PA3BUTHS JIOTHYECKOTO MBIIIICHHUS,

- 3HAKOMCTBO C OCHOBHBIMH HUJIESIMU M METOJIJaMH MaTeMaTUYECKOrO aHAIN3A.

- 0011IMe ¥ crielManbHbIe METOBI PEIICHHSI MATEMAaTUYeCKUX 33134,

- COBPEMCHHBIE HAMPABJICHUS PA3BUTHUSI MATEMATHKHU M UX TPUIIOKCHUS;

- JIOTUKO — MaTeMaTHICCKUN U METOINICCKUN aHAJIA3 JINTEPATYPHI IO MaTeMaTuKe (YIeOHUKH 1
COOpPHUKHM 3aj1a4, KHUTH U T.1.);

- MPUMEHEHHE METOJIOB MaTEMATUKH K JI0KA3aTeNIbCTBY TEOPEM, PEIICHHIO 3a/1a4 IIKOJIFHOTO Kypca

MaTeMaTHUKU;



- BJIaJICHHE COBPEMEHHOM TEPMUHOJIOTHEH U METOIaMU MaTeMaTHKH;

- 00eceunTh CTYJICHTaM OATOTOBKY JUTSl JAJIbHEHIIEH caMOCTOSITebHOM paboThI 1Mo yriTyOJICHHIO |
pacHIMPEHUIO MaTEMAaTHYECKUX 3HAHUH U METO/IOB PELICHUS 3a1a4;

- pa3BuBaTh NPO(HECCHOHATBHBIE KOMIIETCHIIMH B PA3IMYHBIX 00IacTAX MPOoQecCHOHATBHON
JeSTEeIbHOCTH.

JucuumuinHa HanpasjeHa Ha ¢popMupoBaHue 00IMX KOMIIETEHIUI:

Kon xomnereHuuu HaumeHoBaHME KOMIIETCHIIMU

OKO1 Br16upath criocoOb! perenus 3a1a4 npodeccuoHanbHON
JESATEIIbHOCTH IPUMEHUTEIBHO K PA3JIUYHBIM KOHTEKCTAM

OKO02 OcymiecTBIATh MOUCK , aHATU3 U UHTEPIPETALMIO HH(OPMALUY ,
HEOOX0IMMOM 715 BBIIOJIHEHUS 33134 PO eCcCHOHATBHON
JESITEIbHOCTH

OK 03 [InanupoBathk U pean3oBbIBaTh COOCTBEHHOE NMPO(decCuoHanbHOE U
JUYHOCTHOE DPAa3BUTHE.

OK 04 PaboTatp B KOIJIEKTHBE U KOMaH 1€, 3 (PEeKTUBHO B3aUMOJIeIICTBOBATh
C KOJJIEraMH, PyKOBOJICTBOM, KJIIMEHTaMHU.

OK 05 OcymecTBIATh YCTHYIO U TIHCBMEHHYIO KOMMYHUKAIIMIO Ha
rocyapCcTBEHHOM s3bike Pocculickoit denepanuu ¢ y4eTom
0COOCHHOCTEHN COLMAIbHOIO U KYIbTYPHOTO KOHTEKCTA.

1.2. Coodepircanue oucyuniunvl no36oaum o0y4aOWUMCA peuiams ciedyroujue npogheccuonanvrvle
3a0auu (B XOJE OCBOGHHUS COJIEpXKAHMA MaTeMaTh4eckoro oOpa3oBaHMs ydalllMecs OBJA/EBAIOT
Pa3HOOOpa3HBIMH CTIOCO0AMU ACATEIHHOCTH, PUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT):

MOCTPOCHHSI U MCCIIENOBAHUS MAaTEeMATUYCCKUX MOJIENCH NIl ONMHUCAHWS W PEIICHUS TPUKIATHBIX

3aj1a4, 3a71a4 U3 CMEXKHBIX JAUCIUTLINH,

BBITTOJTHEHHS U CAMOCTOSTEIILHOTO COCTABIICHNS AITOPUTMUYECKUX NPEANICAaHII U HHCTPYKIUH Ha
MaTeMaTH4eCKOM Marepualie; BBIIOJHEHHS pacueToB IPAKTUYECKOrO XapakTepa; HCIIOIb30BAHHS
MaTeMaTu4ecKux (opMysi M CaMOCTOSATENILHOTO COCTaBIEHHS (OPMYNT Ha OCHOBE OOOOIICHHS YaCTHBIX

CJIy4acB U SKCIICPUMCHTA,

CaMOCTOSITENTbHON pabOThl ¢ WMCTOYHUKAMU WHGOpManuK, OO00OIEeHUs W CHCTeMaTH3aIuu
MONy4YeHHOU WH(OPMAIINU, UHTETPUPOBAHUS €€ B INYHBIN OIIBIT,

MPOBCACHHUA JOKA3aTCIbHBIX paccyxcneHI/IifI, JJOTHYECKOI'O O60CHOBaHI/ISI BbBIBOZOB, pPa3IMYCHUS
JOKAa3aHHBbIX MW HCEIO0KAa3aHHBbIX YTBepH(HGHHﬁ, APTYMCHTHUPOBAHHBLIX W 3MOLMOHAJIBHO Y6CI[I/ITGJ'IBHI)IX
CYXKJICHHI;

CaMOCTOSITENTFHOM W KOJJICKTUBHOM JESATENbHOCTH, BKIIIOYEHHUS CBOMX DPE3YIBTATOB B PE3YbTATh
paGOTLI TpyIiinbl, COOTHECCHUC CBOCTO MHCHUS C MHCHUCM APYIrUx Y4aCTHUKOB y‘-ICGHOFO KOJIJICKTHUBA U
MHCHUCM aBTOPUTCTHBIX HCTOYHHUKOB.

1.3. Pezynomameut, hopmupyemvie 8 xo0e 0c60eHUs OUCUUNTIUHDL

Ilpu oceoenuu oucyunaunsl y 00yuaruuxca Gopmupyomces ciedyrouiue pe3yiomamaol:
Buo pezyremama Haumenosanue pesynomama
1 2
Jluunocmmuotii
PI5 c(hOpMHUPOBAHHOCTh, OCHOB CaMOPa3BUTHS M CaMOBOCIIUTAHUS B COOTBETCTBHM C
06LL[€‘I€J'IOBC‘ICCKI/IMI/I LOCHHOCTAMU U HACAIIAMH T'PAKAAHCKOIO 06H.[eCTBa; TOTOBHOCTH U




CIIOCOOHOCTH K CaMOCTOHTeHLHOﬁ, TBOp‘{eCKOﬁ W OTBETCTBEHHOM JIEATEILHOCTH.

Memanpedmemmuwiii

PM 3

BJIaICHUC  HaBBIKAMU HO3HaBaTeJ'II:HOI71, y'{e6HO-I/ICCHeZ[OBaTeHLCKOﬁ n HpOCKTHOﬁ
ACATCIIbHOCTH, HAaBbIKaMU Pa3pClICHUA npo6neM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY TMOMCKY METOAOB PCIICHUA TMPAaKTHYCCKUX 3aJda4, MNIPUMCHCHUIO
Ppas3JIMYHbIX MCTOA0B IMO3HAHUSA.

PM 4

TOTOBHOCTh W CHOCOOHOCTH K CaMOCTOSTEIHHOH WH(OPMAIIMOHHO-TIO3HABATEIEHOM
JeSTeTHHOCTH, BIaJICHHE HAaBBIKAMHU IMOJIYYCHHUS HEOOXOMMMON MH(OpMAINH U3 cIoBapei
Pa3HBIX THIIOB, YMCHHE OPHCHTHPOBATHCS B PA3JIMYHBIX KCTOYHUKAX WH(MOpMAIUHY,
KPUTHYCCKU OIICHUBATh M MHTEPIIPETUPOBATH WH(POPMAIUIO, MOTYIaeMYI0 U3 Pa3IMIHBIX
HCTOYHUKOB;

PM 5

yMeHI/Ie HUCIIOJIB30BaTh CpeIICTBa I/IH(I)OpMaLH/IOHHBIX nu KOMMyHI/IKaHI/IOHHI)IX TeXHOJ’IOFHﬁ
(manee - UKT) B pernieHnn KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U OPTaHU3AIMOHHBIX 33734 C
coOmomeHrieM  TpeOOBaHMI  JPrOHOMHKH, TEXHHKH  O€30IacHOCTH,  THUTHEHBI,
pecypcocOepeskeHHs, TPABOBbIX W ITHYECKHUX HOPM, HOPM  HH(POPMALUOHHOM
0e30IacHOCTH.

PM 8

BJIaZICHUC A3BIKOBBIMU CPCACTBAMU - YMCHUEC SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY
3pCHMA, MCIIOJIB30BATh a/ICKBATHLIC A3LIKOBLIC CPEACTBA,

Ilpeomemmnuiii

PIT 1

C(l)OpMPIpOBaHHOCTI) HpeﬂCTaBHeHI/Iﬁ O MaTCMAaTHUKEC KaK 4aCTu MHpOBOﬁ KYJIbTYpPBI U O
MCCTC MAaTCMAaTHUKU B COBpeMeHHOfI OWBHJIN3allUH, O criocobax omucaHus Ha
MaTEMaTHYECKOM SI3BIKE SIBJICHUMN PEAJIBHOTO MHpA.

PIT 2

ChopMupoBaHHOCTD MPEACTABICHUI 0 MATEMATHYCCKUX MOHATHIX KaK O BAKHEHIITHX
MAaTEMaTHYECKUX MOZEIIAX, TO3BOJIIIOIIMX ONKMCBIBATE U M3y4aThb pa3HbIE IPOLECCHI U
SIBJIICHHS,

TOHMMAaHKHE BO3MOKHOCTH aKCHOMATHYECKOI0 NOCTPOCHHUS MAaTEMaTHUYECKUX TEOpUH.

PII 3

BHaHCHI/Ie METOAaMM 10Ka3aTCJIbCTB U AJITOPUTMOB PCLICHUSA
YMEHHUE X NPUMCHATH, IPOBOAUTH JOKA3ATCIbHLIC PACCYKACHUA B XOJIC pCIICHUA 3a1a4.

PIT 4

Bnanenue crannapTHBIMU IPUEMAaMU PEIUEHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
MTOKA3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPHUUYECKUX YPAaBHEHUI U HEPABEHCTB, X CUCTEM
HCII0JIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YMCIIE JUIs IIOMCKA ITyTH
pelIeHNs ¥ WITIOCTPALMU PELICHUS] YPaBHEHUH U HEPABEHCTB.

PIl 5

C(I)OpMHpOBaHHOCTI) HpeHCTaBHCHHﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U MCTOAaX
MAaTCMaTUYCCKOI'0 aHajIn3a.

PIT 6

BJaJICHHE OCHOBHBIMHM IOHATHAMU O IUIOCKHMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTH YMEHHs pPAaCIO3HaBaTh Ha
yeprexax, MOJEISIX M B pPEAIbHOM MHpPE TEOMETpUYecKHe (Urypsl; NpHUMEHEHUE
W3y4EeHHBIX CBOWCTB IeOMETPHUYECKUX (UTyp M (GOPMYJN ISl PEIICHHS I'€OMETPHUYECKHX
3aJa4 ¥ 33724 C MPAKTHYECKUM COJCPKaHUEM.

PIT 7

ChopMHUPOBaHHOCTD MPEACTABICHUI O MPOLIECCaX U SBICHUSIX, UMEIOIINX BEPOSTHOCTHBIN
XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PeajbHOM MHpPE, 00 OCHOBHBIX MOHSTHUSX
3JIIEMEHTaPHOI TEOPUH BEPOSTHOCTEH;

YMEHUH HaxXOJWUTh M OLEHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHM B MPOCTEUIINX
MMPAKTUYECKUX CUTYAlUsIX U OCHOBHBIE XaPAKTEPUCTUKH CIYYalHBIX BEJIHYHH.

PIT 8

BJIA/ICHIE HaBBIKAMH HCIOJNB30BaHHUA TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPH PEIICHUH
3a1ad.

1.4. Ilepeuens pe3ynomamos c yKazanuem ux popmupoeanus é npovyecce 0C60eHUA

o0pazosamenvHOIl NPOZPAMMbL

Howmep Tembl
Ne
i PesynbTaT 1 sman 2 yman 3 aman
1 2 3 4 5 6
1 2 3 4 5 6 7 8
1 P15 +
2 |PM3 +
3 PM 4 +
4 | PM5
5 | PM& +
6 |PlIl +
7 | PII2 +




8 PII 3 +

9 PII 4 +

10 | PII5 + +

11 | PIl6 +

12 | PlI7 +
13 | PII8 +

1.5. Ilepeuens nnanupyemuix pe3yibmamos 00yueHus no OUCUUnIUHe

TexHos0rUM ¢opmupoBaHusn
KOMIIETeHUUM (7IeKyuU, NpaKmuiecKue
(cemunapckue) 3anamus,
camocmonamenvHas padoma, NeKUUa ¢
Pezynomamul oceoenusn oucyuniunsl pazoopom  KOHKpemHBIX  cumyayuil,
npoobnemnble NeKyuu, CeMUHAP-KPY2blil
Cmon, cemMuHap-ouckyccus, peuieHue
DA3HOYPOBHEBLIX U NPOOIEMHBIX 3a0ay
0p.) N0 YKa3aHHBIM pe3yJabTaTaM.

Cpeocmea u
mexnonocuu  OYeHKuU
(cobecedosanue,
KOJL10OK6UYyM,MeCmupo
eanue,

3auuma  mMeopuecKux
HpOEKmos

0p.) nO YKa3aHHBIM
pesyromamam

1 yman

PIT 3

Bnanenue meTogaMM J10Ka3aTeabCTB U AJITOPUTMOB PCIICHUA; YMCHUC UX MPUMCHATH, IPOBOAUTH JOKA3aTCIIbHBIC PACCYXKIACHUA

B XOJIC PEeIICHHS 3aad.

3naem:

[Tonarue o meTone MaTeMaTUYECKON MHIYKLUH.
[TonnmaHue CyniHOCTH MaTEMATUYECKON MHAYKLIUU.
AKCHOMBI TEOMETPHH B CTEPEOMETPHH.

[lonnmaHue CynHOCTH aArOPUTMUUECKUX MPENUCAHUM. Jlexkuuu; JeKuus ¢

pasbopom
Yueem: KOHKPETHBIX CUTyanui
VCTaHAaBIMBATh — NPUYMHHO-CIEACTBCHHBIE — CBA3HM;  cTpomTh | CAMOCTOATCIBHAN pabora;

JIOTMYECKHE PacCyKIEHMs, YMO3AK/IIOueHHs (MHAyKTHBHEIE, | PCIICHNC

JIeNyKTUBHBIE, [0 AHAIOTMH) 1 BBIBOJIBL. Pa3sHOYPOBHEBBIX,  TIPAKTHKO
BhIIBMIaTh THIOTE3bl HPH pENICHHH ydeOHpIX 3amau u | OPUCHTHPOBAHHBIX,

IIOHMUMaHHUsI HEOOXOAMMOCTH UX TIPOBEPKH. mpobiemubIX 3aad;  (MeTox
Oco3HaHHOE BIAJICHUE JIOTHYECKUMHU JICHCTBUAME ompeneiacHus | KAFOUCBbIX 3a1at, MCTOAMKA
TIOHSTHA. «B3aMMOOOMEH  3aJaHUsAMMNY);
[IpuMeHsTH anropuT™bl JEHCTBUI PU PELIEHUM 3a/1ad. CO3NaHue roccapus u
JlelicTBOBATE B COOTBETCTBHM C MPETOKEHHBIM ANTOPHTMOM. | Tpopueckix MPOCKTOB.

Hcnonp3oBanue AITOPUTMUYCCKUX ﬂeﬁCTBHﬁ npu peHICHUN
MMPAKTUYCCKUX 3a/4ad.

OBpucTHYecKas Oecena,
YaCTHYHO-TIOMCKOBBIA  METO[

< CIICHUS 3aj1a4;
Hmeem npakmuueckuii onvim: P A
MeTO,Z[aMI/I JA0Ka3aTeJIbCTB U AJITOPUTMOB PCHICHUS. HpI/IMGHHTB, HecieoBaTelbCKat
JCATCIBHOCTD.

MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIEHHS B XOI€ PELICHHUS 3aa4.
OneHuBaTh  JIOTMYECKYIO  IPABUIBHOCTh  PAaCCyXKACHUH,
pacmo3HaBaTb  JIOTHYECKH  HEKOPPEKTHBIE  PacCyXKICHHUS.
l'unotess! u onpoBepxenus. Kontprnpumepsl. Pemenne 3amau Ha
MIOCTPOEHHE, BEIYUCIICHHE, I0KA3aTENbCTBO.

. KonrponsHas padora

" (mpoBepouHas pabora)
TecTupoBanue 1o Teme.
| ['moccapuii o Teme.
3ammra TBOPYECKUX
MIPOEKTOB.

YerHbli ompoc.
NunuBunyansHas
JIeSTEIILHOCTb.
PeuensupoBanue
OTBETOB.
BsanmoperneH3uposa
HUE JIOMAIITHIX
pabor.

PIl 5

C¢hopMHUPOBaHHOCTD NPEICTABICHUH 00 OCHOBHBIX ITOHATHAX, HIACSIX X METOIaX MAaTEMaTHUECKOrO aHAIN3a.




3naem:

Anzebpa

Harypanenoe, 1enoe, palyoOHaNbHOE YHCIO, IEpUOAMYECKAs
Jpo0b, MPpPAMOHAIBEHOE YHUCIO, MHOXECTBO AEHCTBUTEIBHBIX
yncen. Omnpenenenne apuMETHYECKOro KOpPHA HATypalbHOM
CTEIICHU, CBOMCTBA KOpHA M= i CTENEHU; ONPEICIECHUE CTEIICHU
C palMOHAJIBHBIM W JEWCTBUTEIBHBIM IOKa3aTeleM, CBOHCTBa

cremenu. Ompenenenue  morapudma  9mciaa,  OCHOBHOE
norapu()MUYECKOe  TOXKIECTBO;  CBOWCTBAa  JIOTApU(MOB;
0003HAaYeHUE JECATHYHOTO W  HATypaJbHOrO Jorapudma,

3HAKOMCTBO ¢ Tabmuueii bpaguca. Yron B 1 paaman, Gpopmyist
nepeBojia TIpagycHOW Mepsl B pajMaHHYIO U HAoOOpOT.
«EnuHu4Has OKPYKHOCTb», «IIOBOPOT TOYKHM BOKpYI Hadaja
koopmuHat». OrnpeneneHne CUHyCa, KOCHHYCa, TaHTeHCa YIUia.
3HaKM CHHYCa, KOCHHYCa, TaHTEHCA B Pa3MYHBIX YETBEPTAX.
OCHOBHBIE TPUTOHOMETPHUYECKHE (POPMYITBL.

Dynkyuu

OcHOBHBIE CBOMCTBA M TpadHKH 3IIEMEHTAPHBIX (YHKIHUIL.
Onpenencare (yHKIUU OOpaTHOM i JaHHOW (DyHKIWH.
[Mpencrasnenue 06 nx rpadukax.

Hauana mamemamuueckozo ananusa
hopmyItsl
3JIEeMEHTAPHBIX (DYHKIMH, TPaBUIIA BEIYUCIICHUS ITPOU3BOIHOM.

Onpenenenue MIPON3BOJIHOIA, TIPOM3BOHBIX
[IpaBuna HaXOXKAEHUS MPOW3BOAHBIX (CYMMBI, TPOWU3BEACHUS,

YaCTHOTO, CJIOKHOM (DYHKIIUH).

VYoioBolr  kK03()(GHULMEHT MNpsIMOH, TI'EOMETPHUYECKHH CMBICI
NPOU3BOJHON, ypaBHEHHE KacaTeJIbHOH K TpaduKy (GYHKIHH.
[Mpm3nak  yOwpiBaHMS  (BO3pacTaHWs) (YHKIUH, TOHSATHE

«IIPOMEXKYTKH MOHOTOHHOCTH (QYHKIHMK». OmpereicHue TOYCK
MaKCHMyMa ¥ MUHHMYyMa, MPH3HAK JKCTPEMyMa, OIpEIcIICHHUE
CTaIlMOHAPHBIX M KPUTHUYECKUX ¢ynkmun.  Cxemy
uccien0Banus QyHKIUH. AJTOPUTM HAXOXKICHHS HAUOOJBILETO 1

TOYCK

HaMMEHBIIEro 3HaueHNH QyHKIUH Ha oTpe3ke. OmnpeneneHue u
OCHOBHBIE CBOHCTBa nepBooOpazHoi. Tabmmiry mepBooOpasHEIX,
npaBuiia MHTErpupoBaHusi. PUrypy -KpUBOJIMHEWHHAs! Tpaneuus.
TeopeMy AJIs1 BBIYMCICHUS IIIOLIAAECH KPUBOJIMHENHON TpalleLUU.
Omnpenenernne nupepeHIPOBAHHOTO YpaBHEHUS.

.HGKI_[I/II/I; JICKIIUA C

pasbopom

KOHKPETHBIX

CaMOCTOsTEIIbHAsT PaboTa;
pelicHne

Pa3HOYPOBHEBBIX, IPAKTUKO
OPHEHTUPOBAHHBIX,
MpoOJIeMHBIX 3a1ad;  (MeTox
KJIIOYEBBIX 3a/ad; METOIUKA
«B3aMMOOOMEH  33aJaHUSIMUY);
co3aHue roccapus u
TBOPYECKHUX MPOCKTOB.
OBpucTHYCCKas Oecena,
YaCTUYHO-ITOMCKOBBIM METO/T
peleHust 3a1ad;
HCCIIEI0BATENbCKAS
JIEATENLHOCTD.

KonTponbHas padora
(mpoBepouHast paboTa)

cutyauuiy;TectupoBaHue 10 TeMe.

I'moccapuii o Teme.
3ammra TBOPYECKHUX
- IPOEKTOB.

YerHbli ompoc.
WNunuBunyansHast
JIeSTEIbHOCTb.
PenensupoBanue
OTBETOB.
Bsaumopernensuposa
HUE JOMAIITHUX
padoT.




Ymeem:
Anzebpa

BBIMOJIHATh apu(METHUECKUE [EHCTBUA, COYeTas YCTHBIC H
MUCBMEHHBIC  TPUEMBI, MPUMEHCHUE  BBIUYUCIUTEIBHBIX
YCTPOICTB; HaxOAWTb 3HAYEHWs] KOPHS HATypaJbHOM CTENEHH,
CTETICHU C PalMOHAJIbHBIM TOKa3areseM, Jiorapudma, Ucrosb3ys
npu HEOOXOIUMOCTH BBIYUCITUTEIIHHBIE YCTpOKCTBA;
MONIB30BAaThCS OLEHKOM W TPUKHAAKOM TIPU TPAKTHYECKUX
pacyerax; TMPOBOIUTH MO HM3BECTHHIM (OpMyJiaM U IpaBHIAM
npeoOpa3oBaHuss  OYKBEHHBIX  BEIPQKCHHUH,  BKIFOUAIOIINX
CTCTICHHU, paIuKalbl, JIOTapu(Mbl © TPUTOHOMETPUYCCKHUEC
(GYHKIIUHM, BBIUUCIIATH 3HAYCHUS YHUCIOBBIX M OYKBEHHBIX
BEIPQKEHHUH, OCYIIECTBIAS HEOOXOOWMEBIC IOACTAaHOBKH W
mpeoOpa3oBaHUs.

Dynuxyuu

OTIpeNeNATh 3HaueHne (PYHKIHWU 10 3HAYCHUIO apryMeHTa IpH
pa3IMYHBIX CIoco0ax 3amaHus (YHKIUHU, CTPOUTH TpPaPUKH
W3YYCHHBIX (DYHKIUI; OMICHIBATE IO TPAPUKY U 8 HPOCMEUUUx
cayuasx no goopmyne OBENICHNE U CBOMCTBA (QYHKLMI, HAXOAUTD
o rpaduKy GYHKIIUH HAUOOIBIINE M HAUMCHBIIINE 3HAUCHUS,
pemars  ypaBHEHMs, NPOCTEHIINE CHCTEMBl  YPaBHEHMH,
UCTIONB3YS CE0UCMBA PYHKYULL U UX 2PAPUKOS.

Hauana mamemamuueckozo ananusa

BEIUUCIIATE TPOU3BOIHEBIC U NEpP8ooOpaszHvie DIEMEHTAPHBIX
(GYHKIUH, UCHONB3Ys CIIPABOYHBIC MATCpUAIBI, HCCIICAOBAThH B
MPOCTEUIINX CIAyYasx (QYHKIMH HAa MOHOTOHHOCTH, HAaXOIUThH
HAuOOJbIINE W HAMMEHBIIWE 3HAUCHWs (YHKIMA, CTPOHUTH
rpaduKu MHOTOWICHOB U NPOCMEUUX PAYUOHAIbHBIX (DYHKYULL C
WCTIONB30BaHWEM  almapara  MaTeMaTH4YecKOro  aHajn3a,
BBIYHCIIATH B MPOCTEHIIMX CIyYasX IUIOMAAN C UCTIOIb30BAHUEM
MIepPBOOOPa3HOM.

Hmeem npakmuueckuii onvim:

Ancebpa
MPAaKTUYECKUX PACYCTOB MO (opMmyaaM, BKIoUas (GopMyisl,
cozepxKaliue CTETIeHH, paIuKabI, JorapuhMbI u

TPUrOHOMETpHYECKHE (YHKLUH, UCIONB3Ys IIPU HEOOXOJUMOCTH
CIpaBOYHBIE MaTepHaidbl M TPOCTEHIINE BBIYMCIUTEIBHbIC
YCTpPOICTBA,

ONMMCAaHUsI C TOMOIIBI0 (DYHKIMH pasIMuHBIX 3aBHCHUMOCTEH,
MIPE/ICTABICHHS NX Tpa(UIeCKH, HHTEPIPETANH TpaduKoB.
Hauana mamemamuueckozo ananusa

Pemienne mnpuknagHeIX 3agad, B TOM UHCIE COIMAIBHO-
9KOHOMHYECKUX M (PU3HMUECKHUX, HA HAHOOJNIBININE U HAaNMEHBIINE
3HAYCHUA, Ha HAXOXKACHUC CKOPOCTHU U YCKOPCHUSA.

[TpumenaTh (GYHKIMOHAIBHO-TPAdUUECKUE MPEACTABICHNS JUIA
ONMMCAHUs W aHaJIM3a 3aKOHOMEPHOCTEH, CYIIECTBYIOUIMX B
OKpYXaloIlleM MHUpPE U B CMEXHBIX MpeAMeTaX; MOCTPOEHHE U
UCCIICIOBAHME MAaTeMaTMYeCKUX MOIENEH M UCHONb3ys IIpU
HEOOXOMMMOCTH  CIpaBOYHBIE ~ MaTephalsl M IIpocTeiiime
BBIYMCIIUTEIIbHBIE YCTPOICTBA..

2 aman

PIT 1

C(l)OpMI/IpOBaHHOCTL Hpe[[CTaBJ'IeHI/Iﬁ O MarCMaTHKC KaK 4YacCTH MHpOBOﬁ KYJIbTYpbl U O MECTC MATCMAaTHKU B COBpeMeHHOﬁ
MUBUJIN3alluH, O croco0ax ONMMCAaHMS HAa MATEMAaTHYSCKOM SI3BIKE SIBIICHHH PEAJILHOTO MHPaA.

3naem:

Marematika Kak dYacTh MHPOBOM KyIbTypel U €€ MecTo
MaTeMaTUKd B COBpPEMEHHOW nuBmim3anun (Qalyma 3amad c
HCTOPHYECKHUM COJIEPIKAHHEM).

ANropuT™M pelIeHUs TEKCTOBBIX U

apudmMeTHIeCKuX 3a1ad. [ padudeckoe npeacTaBIcHIE
nHpopmary. OyHKIIH.

Jlexuu; neKus ¢
pasbopom
KOHKPETHBIX

cuTyauui

caMOCTOsITeNIbHAs paboTa;

peuIeHuc
Pa3HOYPOBHEBBIX,
OpUCHTHUPOBAHHBIX,

IIPAKTHUKO

KouTponbHast pabora
(mpoepouHas
; pabota).
TectupoBaHue 10
TEMe.
- [occapuii o teme.
3ammMra  TBOPYECKHUX
IIPOEKTOB.




Ymueem:

Co3nmaBarh, TIPUMEHATH M NPeoOpa3oBHIBATH  3HAKOBO -
CUMBOJIMYECKHE CPEACTBA, MOJETHM M CXEMbl Ui peIleHUs
y4eOHBIX ¥ TO3HaBaTENbHBIX 3a/1a4. [I[puMeHsITh MaTeMaTH4ecKuX
METOMBl JJsI PELICHUS COMACP)KATeNBHBIX 33734 M3 Pa3IHYHBIX
obyacteii HayKM M TIIPakTHKH.  PellleHMe TEKCTOBBIX 3aj1ad
anredOpandeckuM MeTofoM. MHTepmperamus pe3ynsTata, OTOOp
penienuii. Pemats npuKiIagHbIe 331a9H, B TOM YHCIIE COIHAIBHO-
HKOHOMHYECKOTO M (PM3MYECKOro XapakTepa, Ha HauOOJbIINE U
HaMMEHbIINE 3HAYCHHS, Ha HAXOXK/ICHNE CKOPOCTH M YCKOpPEHUSI.
Hcnonb3oBanne CBOWCTB (YHKIMHA TPH PEHICHHH TEKCTOBBIX,
(U3UYECKUX U TEOMETPUUECKHX 3a/1au.

Hmeem npakmulteacuﬁ onbim:

MaremMaTtika Kak dYacTb MHPOBOH KYJIBTYpBI
MaTeMaTUKU B COBPEMEHHOH LIMBUIN3ALUY.

u e€ MecTo

MpOoONeMHBIX 3afad;  (MeTon
KITFOYEBBIX 3aJ1ad; METOIMKA
«B3aMMOOOMEH 3aJTaHUSIMI);
co371aHne rioccapus u
TBOPUYECKHUX MIPOEKTOB.
OBpHCcTHYECKas Oecera,
YaCTUYHO-IIOUCKOBBII METOJ
perieHust 3a/1ay;
HCCIIeI0BaTENbCKAs
JIEATENBHOCTb.

VYerHblit ompoc.
WupuBuayansHas
JeSITeTHbHOCTb.
PeuensupoBanue
OTBETOB.
B3aumoperneH3npos
aHHue JOMAaIIHUX

pabor.

IIpuMeHeHHEe  MaTeMaTHMUECKUX  METONOB  JUIl  pELICHUs
COZCP)KATEeNBbHBIX 3aad U3 pPa3iWYHbIX oOnacTed HaykKu U
npaktuku.  MHTepnperauus — pesynbrara, y4eT — pEalbHBIX
OTrpaHUYEHUH.

PII 2

C(I)OpMHpOBaHHOCTB HpC,HCTaBJICHI/Iﬁ 0 MaTeMaTHYeCKMX IOHATHUAX KaK O BaXKHEHINMX MaTeMaTHYCCKUX MOICIAX,

MO3BOJEIIOMINX OIMMUCBHIBATH U U3Yy4daThb PAa3HBIC MPOLCCChI U ABJICHUSA; TIOHUMAHNUEC BO3MOKHOCTU dKCHMOMATUYCCKOI'O MOCTPOCHUS

MaTeMaTH4YeCKUX TEOPU.

3naem:

[lepBoHavyanpHOE TpEACTaBICHHE 00 WAEIX H O METOHax
MaTEMaTHKN KaK YHUBECPCAJIBHOM SA3bIKE HAYKU U TEXHUKH.

emnpie uncna. [podu, MpoOIEHTHI, palliOHAIbHEBIE

grcaa. Momyns (aOCoNroTHAS BETHMYHUHA) YHACIA.

[JeiicTBuTenpHBIE YHCTa. bBEeCKOHEYHBIE OECATHYHBIC JPOOH.
Pacummpenne  moHsATHS  uyMcna:  HaTypajbHBIE,  IIEJIbIE,
pauMoHaNIbHBIE W HppalMOHalIbHbIE uuciaa. llepuonmueckue u
HETMePUOANYICCKHE JCCATUIHbBIC IpoOu. Moy/b yucia.

Ymeem:

Buzperp MarematHdeckyio 3ajady B APYTHX JUCHUIIIMHAX, B
OKPYKAIOILEH KU3HU;
YMEHUSI MOHUMATh U HUCIONb30BaTh MaTeMaTU4eCKHE CPENCTBA

HarBITHOCTH  (PHCYHKH, CXeMbl W J1p.) A
WITIOCTPAINK, HHTEPIIPETAINH, apTyMEHTAIHH;

YCPTCIKHU,

COCTaBJIATh MAaTeMaTHYECKHE MOJENM U  pemaTh IPaKTUKO -
OPHEHTHPOBAHHBIC 3a/aud W3 PA3IMYHBIX OOJAacTed HAayKh |
MPaKTHYIECKOHN IESTENbHOCTH.

Hmeem npakmuuecmu? onblim:

I'paduyeckas mHTEpHpeTanys ypaBHEHH, HEPaBEHCTB C JBYMS
HEU3BECTHBIMH U MX CHCTEM.

MonenupoBark peajbHbIe CUTYyallMM Ha SI3bIKE  aireOpsbl,
COCTaBJIATH YPaBHEHHWs W HEPAaBEHCTBA IO YCJIOBUIO 3a/a4u;
HCCIIENIOBATh IIOCTPOCHHBIE MOJAENH C MCIOJIb30BAHUEM amIapara

Jlekiuu; nexuus ¢

pa3bopom

KOHKPETHBIX cuTyanui
camocTosTeNpHas pabora;
peleHue

Pa3HOYPOBHEBBIX,  MPAKTHUKO
OpPHEHTHPOBAHHbIX,
npoOJIeMHBIX 3amad;  (MeTof
KJIIOUEBBIX 3ajadq; METOMKA
«B3aMMOOOMEH 3aTaHASIMI);
co37aHne rioccapus u
TBOPYECKHUX MIPOEKTOB.
DBpHUcTHYECKas Oecera,
YaCTHYHO-ITOMCKOBBIM METOT
peleHust 3a1aq;
HCCIIeI0oBaTeNbCKast
JIEATENBHOCTb.

KonTtponbsHas padora

. (mpoBepouHas

" paGoTa).

TectupoBanue

| Teme.
I'noccapuii no teme.
3ammra  TBOPYECKHX
TIPOEKTOB.
YerHblit onpoc.
WnnuBunyansHas
JEATEITBHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopeneH3upos
aHue JIOMAIIIHUX

pabor.

1o

anreOpel.

MozenmupoBarh peajbHBIE CHTYallUd Ha S3bIKE T'€OMETPHH,
UCCJIENOBaTh  MOCTPOCHHBIE  MOJAGIM C  HMCHOJIb30BaHHEM
reOMETPHYECKHUX MOHITUI U TeopeM, armnapara aireOpbl; penarh
NpaKkTHYeCKue  3ajJadd,  CBS3aHHbIE  C  HAXOKACHHEM
reOMETPHYECKHUX BEINYHH.

PII 4

BJ'IaI[CHI/IC CTaHAApPTHBIMHU HpI/IéMaMH peumieHus panruoOHAIBHBIX U HPPAOUOHAJIBHBIX, ITOKAa3aTCIbHBIX, CTCIICHHBIX,

TPUTOHOMETPHUYCCKUX ypaBHeHPIfI 1 HCPAaBCHCTB, UX CHUCTEM, HCIIOJIb30BaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIporpamMm, B TOM YUCJIC

JUISL TIOMCKA ITyTH PELICHUs U WILUTIOCTPALINH PEIICHHs YPaBHCHUH U HEPABEHCTB.
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3naem:

Ypasnenus u nepasencmea

OIpeJieNieHNe PAaBHOCUJIBHBIX YPAaBHEHUIl, KOrja TOSBIISIOTCS
MIOCTOPOHHUE KOPHU, MPOHCXOIUT TOTEPsl KOpHEH; ompeneneHue
U BBl HPPAIOHAIBEHOTO, TIOKA3aTeIHHOT0, JIOTapu(hMUIECKOTO,
TPUTOHOMETPUYECKOI0 YpPaBHEHUIl, HEPAaBEHCTB U HX CHCTEM;
OCHOBHBIE TpHEMBI (aTOPUTMBI) pPEUICHUS YpaBHEHUH U
HEPABEHCTB.

Ymeem:

Ypasnenus u nepasencmea

pemiath panyoHaIbHBIE, IOKA3aTeNbHBIE W JIOTapH()MHUCCKHE
YpaBHEHMsI M HEPABEHCTBA, Npocmeuuiue UuppayuoHalbHble U
Mpu2oOHOMempu4ecKue ypasHeHus, ux Cucmemsl,

COCTaBNIATh ypaBHEHHS U HepaseHcmea TI0 YCIOBUIO 3a1auu;
UCIIONIb30BaTh JUI NPUONM)KEHHOTO pEIleHUs] YpaBHEHUH U
HEPaBEHCTB (rpaduueckuit  merTon); n3o0pakatb Ha
KOOPIMHATHOM IUIOCKOCTM MHOXECTBA PELIEHUN IPOCTEHUIINX
YpaBHEHHUH U UX CUCTEM.

Hmeem npakmuueckuii onvim:

Ypaeuenus u nepasencmea

Pemate panuoHanbHbIE, TPUTOHOMETPUUYECKUE, MOKA3ATEIIBHBIE,
J'[OI‘apI/I(bMI/I‘IeCKI/Ie YpaBHCHUA W HEPABCHCTBA, U HUX CHUCTEMBI.
3amaun ¢ mapaMeTpoM.

W300paxkaTe Ha KOOPAWHATHOW IJIOCKOCTH MHOECTBAa PEIICHUI
[IPOCTEHIINX YPAaBHEHUH U UX CHUCTEM.

ITocTpoeHust W HCCIENOBAaHMS MPOCTEHINMX MaTeMaTHYECKUX
MOJIENIEH.

Jlexmum; neKus ¢

pazbopom KonTpossHas pabota
KOHKPETHBIX CUTyalluH; (mpoBepoyHast paboTa)
CaMOCTOATCIIbHAsA pa60Ta; TCCTI/IPOBaHI/Ie 110
pelieHue TeMe.
PasHOYPOBHEBBIX, ~ NPAKTHKO | [moccapwii o Teme.
OPUCHTUPOBAHHBIX, 3amura  TBOPYECKHUX
npoOJeMHBIX  3aa4;  (METOX | mpoexTos.

KJIIOYEBBIX 3a/1a4; MeToaMKa | YCTHBIN ompoc.
«B3anIMOOOMEH 3aTaHUSIMIY ) WnnusuayansHas
CO3JIaHUE moccapus n | ACATCIBHOCTE.

PeuensupoBanue
TBOPYECKHUX MIPOCKTOB.

OTBETOB.
OBpHCcTHYECKas Gecena, B

. 3aMOPEIICH3UPOB

HYaCTUYHO-IIOMCKOBBIN METOL aHue JIOMAIIHUX
pereHus 3a1a4; | paGor.
HCCIIeIoBaTEbCKas
JIESITEIILHOCTb.

PIT 7

C(l)OpMI/IpOBaHHOCTI) Hpe[[CTaBHeHI/Iﬁ O Iponeccax U SBJICHHUAX, UMCHOIIUX BepOS[THOCTHLIﬁ XapakTep, O CTATUCTHYCCKUX

3aKOHOMEPHOCTSIX B PEATbHOM MHpE, 00 OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEOPHH BEPOATHOCTEH; yMEHH HaXOAWTh U

OLCHMBATh BEPOATHOCTU HACTYIJICHUA COOBITHH B HpOCTefIH.IPIX IMPAKTUICCKUX CHUTyallUsIX W OCHOBHBIC XapaKTCPUCTHUKU

CHy‘lafIHLIX BCJIMYMH.

3naem:
Dnemenmesl  KOMOUHAMOpUKU, CMAMUCIMUKU U  mMeopuu
eepoamuocmeit

TabIMyHOe M TrpaduuecKoe MpencTaBieHre NaHHBIX; (HOPMYJIbI
YHCIa TIEPECTAHOBOK, COUYCTAHWH, pa3MEIIEeHUH; aITOPHUTMBI
pelieHus] KOMOWHATOPHBIX 3aja4; 3JEMEHTApHBIE M  CIIOKHBIE
COOBITHS; BEPOSTHOCTh M CTATHCTHYECKAs YaCTOTAa HACTYIUICHUS
CcOOBITHUS.

Ymeem:

Dnemenmsl  KOMOUHAMOpUKU, CMAMUCIMUKU U  Meopuu
eéepoamuocmeit

MopenupoBaTh  pealbHBIC CUTYallkd Ha  S3bIKC  TCOPHH

BepOﬂTHOCTCﬁ N CTAaTUCTHUKH, BBIYHUCIIATH B HpOCTefIIHPIX cliydasax
BEPOSITHOCTU COOBITHIA.

Pemrate npocrefimme KOMOMHATOPHBIE 3a/1a9l METOIOM ITepedopa,
a TaKKe C HCIOJIb30BAHHMEM W3BECTHBIX (OPMYJ; BBIYUCIATH B
NPOCTEHIINX CITy4YasX BEPOATHOCTH COOBITHI Ha OCHOBE IOJCYETA
YHCIIa UCXOMIOB.

11

.HCI(I_[I/II/I; JICKIOUA C

pasbopom

KOHKPETHBIX CUTyanui}
CaMOCTOsITeITbHAsT PadoTa;
peleHue

Pa3HOYPOBHEBBIX, MPAKTHKO
OpPHEHTHUPOBAHHBIX,
mpoOJeMHBIX 3amad; (MeTox
KITIOYEBBIX 3a/1a4;  METOAWKa
«B3aUMOOOMEH

3a/IaHUSIMIY); CcO3/laHue
JIoccapusi U TBOPYECKHUX
TIPOEKTOB. OBpucTHYECKas
Oecena, 4YaCTUYHO-ITOMCKOBBIA
METOJI peleHust 3ajay;
HCCIIC/IOBATEIILCKAS
JeSITETHHOCTD.

KonTponbHhas pabora
(mpoBepouHas paboTa)
;TecTupoBaHue 1o TeMe.
I'moccapmii mo teme.
3ammra TBOPYECKUX
- IPOEKTOB.
YerHblit onpoc.
NunuBunyanbHas
JeATEIBHOCTb.
PeuensupoBanue
OTBETOB.
Bsanmopernensuposa
HUe JIOMAIIIHUX
pabor.




Hmeem npaxmuuecxuﬁ onbim:

Onemenmeyl  KOMOUHamopuku,
eéepoamuocmeit

aHaJM3a peasibHBIX YMCJIOBBIX JAaHHBIX, NPEICTABICHHBIX B BUJE
JarpammM, rpauKos;

aHanu3a uHpopMaluM cTaTHCTHYeCKoro xapaktepa. OleHka
BEPOSTHOCTEH  HACTYIUIGHHS  COOBITHH B TpoOCTEHIIMX
MPaKTHYIECKNX CUTyalusix. OCyIIECTBIATh NPAKTHIECKNUE PACUEThI
no ¢opMmynam; TIOIb30BaThC OIEHKOM W NPUKHIKOM IpH
MPAaKTHYECKUX pacueTax.

cmamucmuKku u meopuu

3 aman

PII5

C(l)OpMPIpOBaHHOCTB OCHOB CaMOpa3BUTUA U CaAMOBOCIIUTAHUS B COOTBETCTBUU C O6H.IC‘I€J'IOBC‘ICCKI/IMI/I OCHHOCTAMHU U HACa1aMU
I'paXXJIaHCKOI'o O6HIeCTBa; TOTOBHOCTB U CIIOCOOHOCTH K CaMOCTOHTeJ’ILHOﬁ, TBOp‘IeCKOﬁ W OTBETCTBEHHOM JACATCIBbHOCTH.

3naem:

[MopTpeT cTyneHTa yCMENHOTO MO AUCIUTLTHHE MaTeMaTHKA.
CaMOOIIeHHBaHUE M OLICHWBAHUE YYEOHOW IeATebHOCTH ceOs U
CBOHMX CBEPCTHHKOB.

[TocTpoenne coOCTBEHHOM TPACKTOPHH 00pa3oBaHuUs (COOCTBEHHBIC
cpezncTBa yueOHON AEATETLHOCTH).

MOTHBBI CAMOPA3BUTHS U CAMOOOPA30BAHHSI.

Ymeem:
IlocTaHoBKa M IpPUHATHE LEJed MNPEACTOSIEN NeATeNbHOCTH,
ONpeJCIECHUE JINYHOCTHOTO CMBICIA €€ C TOYKU 3pCHMS

OIIpEZICIICHHsI CBOETO0 MECTa B COBPEMEHHOM OOIIECTBE.
B03MOXXHOCTE CaMOCTOSATEIBHOTO YCII€IIHOTO0 YCBOCHHSA HOBBIX
3HAHWH, YMEHHH M KOMIICTEHTHOCTEH, BKIIOYas OpraHHU3aIHio
YCBOCHHUSI, T. €. YMCHHUS YUUTHCS.

OcBoeHne 00IIeKYIbTYpHOTO Hacieaus: Poccun u o0OmeMupoBoro
KYJIBTYPHOTO HACIICUS.
ChopMHpOBaHHOCTH  y4eOHOM JESATENBHOCTH OpPHEHTAIUS Ha
coJiep>KaHue ¥ Iporiecc y4eOHO! IesITeTbHOCTH.
CriocoOHOCTH K MPOEKTUPOBAHMIO CBOCH YIEOHOH NEeATETPHOCTH.

Hmeem npaxmuuecxuﬁ onblim:

B pa3BuTHN y4eOHON ESTETPHOCTH M €€ MOTHBAINH:

1. OcBoeHWE y4YalIMMHUCS OTHCIBHBIX Yy4YeOHBIX JIEHCTBHH,
CUTYaIlMOHHBIN MTO3HABATENILHBII NHTEPEC U MOTHBAIIUS.

2. OObeanHeHue y4eOHbIX AeHCTBUN B IIEJIOCTHBIN akT y4eO Hoit
JICSITeIbHOCTH, YCTOMYMBOCTH IIO3HABATEJIbHOTO MHTEpeca MU
CTaHOBIIEHHE CMBICIIO00pa3yromeld QyHKINHA T03HABATEIFHOTO
MOTHBA.

3. Cucrema y4eOHO# IesATeFHOCTH, 0000IEHHOCTD, YCTOMIHBOCTh
1 M30UPaTeNbHOCTh TO3HABATEIBHBIX HHTEPECOB, TOMUHIPOBAHUE
MO3HABATENLHBIX B

UHTEPECOB MOTHBALlUOHHON

GbyHKIHI

Hepapxun

CHUCTCMBI, IIPUHATUE MMO3HaBaTCJIbHBIM MOTHBOM

MOOYKICHUS M CMBICTIO00Pa30BaHHS.

.HCI(I_[I/II/I; JICKIOUA C

pasdopom

KOHKPETHBIX CHUTYyaIHiA
caMoCToOsITeNIbHasE paboTa;
peleHue

Pa3HOYPOBHEBBIX,  MPAKTHKO
OPHCHTHUPOBAHHBIX,
MpOONEeMHBIX 3amad;  (MeTox
KIIIOYEBBIX 3a7ad; METOJMKA
«B3aMMOOOMEH  3aJaHUAMUNY);
co3aHue roccapus u
TBOPYECKUX MIPOCKTOB.
OBpucTHYeCKas Oecera,
YaCTHYHO-TTOMCKOBBIH METO/
peleHus 3a1ad;

HucciacaoBarcibCKas
JCATCIIBHOCTD.

KonTponsHas pabora
> (mpoBepoyHas pabora)
TectupoBanne 10
TEMe.
- I'moccapuii o Teme.
3ammra  TBOPYECKHX
HPOEKTOB.
VYerublit ompoc.
WNupuBuayanbHas
JIeSTEITbHOCTb.
PenensupoBanue
OTBETOB.
Bzanmopernensupos
aHue JIOMAIITHUX
paboT.

PM 3

BJIaJCHUC HaBbIKAMHU HO3HaBaTeJ'ILHOI>i, y‘le6H0-HCCJ’I€,HOBaTeHBCKOI71 u HpOCKTHOﬁ ACATCIbHOCTH, HABBIKAMU PA3pCIICHUA
HpO6H€M; CIIOCOOHOCTh M T'OTOBHOCThL K CaMOCTOATCIIbHOMY THOUCKY METOHOB PCHICHUSA IMPAKTUYCCKUX 3aldayd, NPUMCHCHHIO

Pa3JIMYIHBIX METOJOB TO3HAHUS.
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3naem:

CTpyKTypy TPOCKTHOH W HWCCIENIOBAaTEIbCKOH JEATENbHOCTH,
KOTOpasi BKIIF0OYAeT 00IIMe KOMIOHEHTHI:

1. IlocTaHoBKa NpOOIEMBI, CO34AaHUE MPOONEMHON CHTyalud,
obecrieunBarolieil BO3HUKHOBEHUE BOIIPOCA, apryMEHTHPOBAaHHUE
aKTYyaJIbHOCTH TIPOOJIEMBI.

2. BbIBHXXEHUE THMIOTE3bl, (OPMYJIMPOBKA THUIIOTE3BI M pac-
KPBITHE 3aMBICIIa UCCIICIOBaHUS;

3. IlmanupoBaHWE WCCIENOBATENECKIX (MIPOCKTHBIX) paborT u
BBIOOP HEOOXOAMMOTO HHCTPYMEHTapHSL.

4. Tlowck pemeHuss MpoOIeMbl, HPOBEIEHHE HCCIIEIOBAHUS
(IpoeKTHBIX PaboT) ¢ IMO3TANHBIM KOHTPOJIEM U KOPpPEKLHEH pe-
3y/IbTaTOB.

5. Ilpencrasienue (M3JI0KEHHE) PE3yIbTATOB MCCICIOBAHHUS WIH
IPOIYKTa INPOEKTHBIX paboT, €ro OpraHu3amis C LeIbl0 COo-
OTHECEHUS C TUIIOTE30H, O(OpPMIICHHE PE3yIbTATOB NeSTEIBHOCTH
KaK KOHEYHOT'O TIPOIYKTa, GOpMYIIMpOBaHIE HOBOI'O 3HAHUSL.

6. OOcykneHHue U OLICHKa MOJIyYCHHBIX PE3yNIbTaToB W IIpUMe-
HEHHUE UX K HOBBIM CHUTYALIHSIM.

Ymeem:

1. Buznets mpobnemy.

2. CTaBUTH BOIPOCHL

3. BrigBurars THIOTESHI.

4. CTpyKTYypHUpOBaTh TEKCTHI.

5. JlaBatp omnpezeneHue MOHSITHSIM.

6. [TnaHnpoBaHMEe UCCIIEMOBATENLCKUX (ITPOSKTHBIX) paOboOT U BHIOOP
HEOOXOIMMOT0 HHCTPYMEHTAPHSL.

- BBIJCIICHUE Marepuaja, KOTOPBIA OyleT WCIOJIb30BaH B HC-
CIIeJIOBaHUH

- mapameTphl (TIOKa3aTeny) OICHKU, aHaum3a (KONMYCCTBCHHBIC H
Ka4eCTBCHHEIC);

- BOIIPOCHI, TIpeIaraeMbIe JIsi O0CYXKACHUS, U TIp.

HCCIIETOBAaHUH
U KOppeKIHen

7. llomck pemeHuss mTPOOIEMBI, IPOBEICHUE
(IpOeKTHBIX PabOT) € TIOATAITHBIM KOHTPOJIEM
Pe3yJbTaTOB BKIIIOYAIOT:

- YMEHHE HAOJIOIaTh;

- YMCHHS U HABBIKU MPOBCIACHUS OKCIICPUMEHTOB,
- YMEHHE JIeNIaTh BHIBOJBI M YMO3aKIIOUCHUS;

- OpraHu3aldIoO HaOJIONEHMs, IUIAHUPOBAaHWE | IIPOBEICHUE
MPOCTEUIINX OIBITOB JUISi HaxXOXJEHUs HeoOXomumon HHpopma-
IIH ¥ TIPOBEPKH TUIIOTE3;

- UCIIOJIB30BaHUE PA3HBIX HCTOYHHKOB HH(OpMALINH;

- o0Cy)XIIeHHEe W OLCHKY MOJYYEHHBIX PE3yJITaTOB M NPUMEHCHHUE
UX K HOBBIM CHTYAaIHsIM.

8. IlpencraBneHne (M3IOKEHUE) PE3YIBTATOB HCCICIOBAHUS I
NPONYKTa IPOEKTHBIX pPabOT, ero oOpraHu3amus C LENbo
COOTHECEHUS C THIOTE30i, 0hOpMIICHHE PEe3YJIbTaTOB JAESITEIbHOCTH
KaK KOHEYHOTo IIpOJyKTa, (OpPMYIMpOBAaHUE HOBOTO 3HAHUS
BKJIFOYAIOT:

- yMEHHE CTPYKTYpHPOBaTh MaTepual;

- oOcyxneHue, 0ObsSCHEHHE, JI0Ka3aTelbCTBO, 3aIUTY PE3yiIbTaToB,
MOATOTOBKY,  IUIAHUPOBAaHHE  COOOLICHWS O  IPOBEICHHHU
WCCIIE/IOBaHUs, €ro0 pe3yibTarax M 3ammTe (IOIrOTOBKa BKIIIOYACT
HE TOJBKO COCTAaBJICHHE TEKCTa, HO M NPE3CHTALMI0 MaTepUasIoB,
WIUTFOCTPUPYIOIINX, OOBSICHSIOLINX, JIEMOHCTPHPYIOIIMX KaK cam
MPOLIECC MCCIIEIOBAHNUS U €T0 CPEICTBA, TaK U PE3YIIBTATHI);

- OLIEHKY IOJY4YEHHBIX PE3yJIbTaTOB M MX NPUMEHEHHE K HOBBIM
CHUTYaLISIM.

.HCKL[I/II/I; JICKIIUA C

pasbopom

KOHKPETHBIX cuTyanui
CaMOCTOsTEeNIbHAsT PaboTa;
pelicHue

pPa3sHOYPOBHEBBIX,  IMPAKTHKO 1
OpPHEHTHPOBAHHBIX,
MpoOJeMHBIX 3amad;  (MeTox
KJIIOYEBBIX 3a7ad; METOIMKA
«B3aMMOOOMEH 3aTaHASMI);
co3anue roccapus u
TBOPYECKUX MIPOCKTOB.
OBpucTHYeCKas Oecena,
YaCTHYHO-TTOMCKOBEIN METOT
peIeHus 3a1aq;
HCCIIe0BaTEbCKas
JIESATENBHOCTD.

KonTtponbsHnast pabora
(mpoBepouHas
; pabota).
TectupoBanue
TEMe.

- I'moccapuii no teme.
3ammrTa  TBOPYECKHX
TIPOEKTOB.

VYerHblit onpoc.
WnnuBunyansHas
JeSTENLHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopeneH3upos
aHue JOMAIITHUX
pabor.

1o
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Hmeem npakmulteacuﬁ onbim:

B yueOHO-mCCIIeIOBaTeIbCKOH ¥ MPOSKTHOM
BBINOIHAT TEOpETHYECKHE HCCIIEIOBAHMSI.
Teoperudueckoe wmccienoBaHHEe — 3T0 (HOPMYIMpPOBAHHE OOIIIX
3aKOHOMEPHOCTEH, IIO3BOJSIIOIIMX OOBSICHUTh PAaHEE OTKPBITHIC
(aKThl ¥ SMIIUPUIECKUE 3aKOHOMEPHOCTH.

Omanwi nposedenus ucciedo8anus
1. ®opMysMpoBaHUE ITPOOIECMBI.
2. IloaroToBka K MPOBEJECHUIO UCCIEIOBAHUS!
- TpeABAapUTENIbHBIA aHAIW3 HUMeEIolIeiics MH(POPMALUK, BBI-
JIBIDKEHUE THITOTE3;
- 0TOOp MaTepHana, KOTOpbIii OyJeT NCIIONIb30BaH B HCCIICIOBAHMH.
3. [IpoBenenue uccnenoBaHus:
- aHaNM3 1 0000IIEHNE PE3yIIbTATOB NCCIIEJOBaHNUS.
4. NznoxeHne pe3yabTaToB HCCIIENOBAHUS, NX MIPEICTaBICHHE.
5. O6cyxaenue, OleHKa MOTyIYeHHBIX PE3yIIbTaTOB.

JACATCIBbHOCTH.

PM 4

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSTENIbHOH HH(pOPMALMOHHO-TIO3HABATEILHON JEATEIBHOCTH, BJIaJICHUE HAaBbIKAMH
TIOJTy4eHUs] HeoOXoAuMON WMHQOpMalKM M3 CIIOBapeil pa3HBIX THUIOB, YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHUKAX
nH(pOpMaIH, KPUTUIECKN OLICHUBATh U HHTEPIPETUPOBATh MH(OPMALINIO, TOIY4aEMYIO U3 PAa3IMIHBIX HCTOUYHUKOB;

YMEHHE HCIIOJIB30BATh CpPEACTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TexHosoruil (mamee - WKT) B pemenun

KOIrHUTHUBHBIX,

KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX 3aJla4 C CO6JHO,I[6HI/IGM Tpe60BaHHI71 OProHOMMKH,

TCXHUKHU

0€30I1acCHOCTH, TUTHEHBI, pecypcocOepekeHH s, TPABOBBIX M AITHYECKUX HOPM, HOPM HH(OPMAMOHHOH O€30II1acCHOCTH.

3naem:
®opMUpOBaHHs ~ y4eOHBIX  BO3MOKHOCTEH B obnactu
Jlexmuu; nexuys ¢
HCTIOJIb30BaHMUSI MH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX pasGopoM KontposbHas pabora
TEXHOJIOTHI C HCTIOIb30BaHUEM pecypcoB O6ubMOoTEK KOHKPETHBIX cutyamif; (mpoBepoyHas padoTa)
u UnTepuera. KommbroTepHas mpe3eHTaIusl. CaMOCTOATENIbHAS PaboTa; TecrnpoBanne 1o
pelueHue Pa3HOYPOBHEBbIN, rTeMe' 5
Ymeem: NPaKTHKO — OPHEHTUPOBAHHBIX, 3HOCC&pHH HO TEME.
: alUTa  TBOPYECKUX
npoOJieMHBIX 3anay;  (MeTon
c60p MH(OPMAIUK B PA3IMYHBIX UCTOYHMKAX, HEOOXOMUMYIO s ) A *" | npoexro.
PELIEHHMS MaTEMaTMYECKMX TNpoONeM, M MpPEJACTaBIATh €€ B moquw; 3ajfad, METOMMIER | it ompoc.
nonATHO# (popme. KommbloTepHas npeseHTaIms. «B3aUMOOOMEH  3aJAHHAMID); | [y mupynyamsmas
co3zaHue roccapus ¥ | jesTenbHOCTD.
Hmeem npakmuyeckuii onvim: TBOPHCCKUX TNPOCKTOB. | Pernensupopanue
OcCyIIeCTBIATH pacuIpeHHbIit TIOUCK uHpopmany | JBPUCTHYECKas Gecena, ](;TBGTOB'
C UCIIONB30BaHMEM PECYpPcoB OmOmMoTek u MHTepHera. Haxomurs | 9ACTHYHO-TIOMCKOBBIA merop, | DB3aMMOPCLCH3NPOB
B pa3siMYHBIX HCTOYHMKAX HMH(pOPMALMIO, HEOOXOMUMYIO Ui | pemennms 3a/1a9; ang AOMAIITHHX
a0oT.
pEllleHUs. MaTeMaTMYECKUX MpoOJeM, W MpPEACTaBIATh €€ B | mccmemoBaTenbcKas pabo
TOHATHOM (hOpMe; MPUHMMATH PEIIEHHS B YCTOBUAX HEMOMHOH U | jegrentnocrs.
M30BITOYHON, TOYHOH M BEPOSTHOCTHOH  MH(OpMaIuu.
KoMIbIoTepHast pe3eHTaI1SL.
PM 8

BJIaJICHUC A3BIKOBBIMU CPEACTBAMU - YMECHUE ACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3PCHHA, UCIIOJIb30BaTh aJICKBATHLIC

SA3BIKOBLIC CPCACTBA.

3naem:

Bocnpustie ycTHON M IMHMCBMEHHOW pedd, ONpeNeNsaTh MOHATHS,
MOHMMAaTh CMBICI NIOCTAaBJICHHON 3anauu. Pa3BuTHe crocoOHOCTH
000CHOBBIBaTh CYXJICHHUA, IIPOBOJIUTH KJ1accu(hUKaIHIO
MareMaTn4eCKuX OObEKTOB.

IMpuém normyeckoro 3anmoMuHaHUs YydeOHOWH uHOpMan
CaMONPOBEPKY IO BONpOCaM y4eOHHMKAa WIM  BOIpOCaM,
COCTaBJICHHBIM CaMHM YYaI[FMCS; TIEPEcKa3 B Iapax ¢ OMOpOH
Ha KOHCIIEKT, IIJIaH, rpad-cXeMy | Ip.; COCTaBICHNE YCTHON HIIH
MUCHPMEHHOW aHHOTAIlMM Y4e0HOTO TEKCTa C ONOpod Ha
KOHCIIEKT; COCTaBJICHHE CBOAHBIX Tabmmil, Tpad-cxeM H TIp.;
MO/ITOTOBKY JIOKJIAJIOB M HamucaHue pedepatoB TeKcTa JBYX
BUJIOB — KOHCTaTHUPYIOILET0 U KPUTHUYECKOT0 — C ONOPOH Ha
KOHCIIEKT, IIJIaH TEeKCTa M0 OJJHOMY HJIM HECKOIBKUM HCTOYHUKAM,

B TOM YHCJIE C ONOPOil Ha VIHTepHeT U myOIMKalMu B CPEACTBAX
MaccoBol MH(OPMAIIHH.

Jlekumu; JTeKIHs ¢

pa3dopoM KOHKPETHBIX CHTYallui]
caMocCTosTeNbHas paboTa;
perueHne Pa3HOypOBHEBBIX
MPaKTUKO — OPUCHTUPOBAHHBIX,

MpoONEeMHBIX 3amad;  (MeTox
KJIIOUEBBIX 3a]1a4; METOJMKA
«B3aMOOOMEH 3a/IaHUSMIY);
CO3/IaHue rioccapust u
TBOPYECKUX MIPOEKTOB.
OBpucTHYECKas Oecera,
YaCTUYHO-IIOMCKOBEII METOJ
peneHus 3a/1ay;
HCCIIeI0BaTEIbCKAs
JIeATEIIbHOCTb.

KonTtponbsHast pabota
> (MpoBepoYHas
pabora).
» TectupoBanue
TeMe.
I'noccapuii no reme.
3ammTa  TBOPYECKHX
TIPOEKTOB.
VYcerHslit onpoc.
WnnuBunyansHas
JIeSTENLHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopeueH3upos
aHue JOMAIITHUX
paboT.

1o
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Ymeem:

CTpyKTypupOBaTh 3HAHUS; OCO3HAHHO W IPOU3BOIBHO CTPOHTH
pEUCBOE BBICKA3hIBAHUC

B YCTHOH M MUCBMEHHOM (hopMe.

PaGotate ¢ MaremMaTHYeCKUM TEKCTOM (CTPYKTYpHpOBaHUE,
H3BJICYCHUE HEOoOXOIMMOi nHpOpMaIH). IIpoBomuTh
HHPOPMAITIOHHO-CMBICIIOBOH aHAJIHM3 JIEKIMH M y4eOHOTO TEKCTa,
pacrio3HaBaTh JIOTHYECKA HEKOPPEKTHBIC BEICKA3bIBAHUSA, OTIINIATh
rarnore3y ot ¢akra. COCTaBIATh TEKCT HAYYHOTO CTHIISA, PacCyXk-
nate 1 0000maTh. CrtocoOHOCTh K SMOIIMOHATIHFHOMY BOCTIPHSTHIO
MaTEeMaTUYeCKUX 0OBEKTOB, 3a/1a4, PEIICHHI, PACCYKICHHN.

Hmeem npakmuueckuii onvim:

IIpumeHATh MaTeMaTUYECKyH0 TEPMHUHOJIOTHIO M CHMBOJIMKY,
HCIOJIb30BaTh  pas3IMYHbIC SA3BIKM  MaTCMaTHKH (CHOBCCHBIﬁ,
CUMBOJIMYECKHH, Tpadudeckuii). [I[poBoAUTs apryMeHTHPOBAHHEIC
pacCy)XmeHus; JenaTb JIOTHYECKH OOOCHOBAaHHBIE BBIBOABL;
MPUBOJIUTH J0KAa3aTeNbCTBA; OTIMYATh JOKA3aHHBIE YTBEP)KICHHUS
OT HE [I0Ka3aHHBIX; SICHO, TOYHO M T'PaMOTHO BBIPAXATh CBOU
MBICIM B YCTHOM M HHCbMEHHOH peud. IIpuBOIUTH mpuMeps! U
KOHTPIIPUMEPBI.

PaccmarpuBate MH(DOPMAIMIO, JAHHYIO B HECKOIBKHX PA3IMYHBIX
¢opmax (BepOalIbHOM, YMCIIOBOM, MPOCTPAHCTBEHHO-BU3YalbHOM), B
MX B3aMMOCBSI3M M CAENATh Ha 3TOH OCHOBE BHIBOJIBI.
YcranaBnMBaTh XapakTep CBs3M 9acTel WH(POpPMAnnu, KOTOpas
TIpe/ICTaBJIeHa B BU/IE TabiuIl, rpaduKoB, JrUarpaMM | mp.

PIT 6

BJIAACHHUC OCHOBHLBIMHU IIOHATHAMHU O IUIOCKUX W HNPOCTPAHCTBCHHBIX TI'€COMETPUUYCCKHUX CI)I/IpraX, Hux

OCHOBHBIX CBOMCTBaxX; C()OPMHPOBAHHOCTh YMEHHUS paclio3HaBaTh Ha YEpTEKaX, MOJEIAX U B pealbHOM
MHUpE reoMeTpruecKre (pUrypbl; IpuMEeHEeHUE U3YUYEHHBIX CBOWCTB reoMeTpuyecKux Guryp u Gopmyn ais

peICHUA TCOMCTPHUYCCKUX 3a/ia4 U 3a/1a4 C IPAKTHYCCKHUM COJACPIKAHUCM.

3naem:

T'eomempus

B3aumHoe pacnoniokeHue NpsIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.
OcHOBHBIE TOHATHS 00 OOBEMHBIX T€OMETPHUYECKHX Telax, HX
OCHOBHBIE CBOWCTBa M Mpu3Haku. IIpeacraBieHne o MpaBUIbHBIX
MHOTOI'paHHHUKax (TeTpaszap, KyO, OKTaszp, AO0AeKadp, UKOCAIP)
U O Tenax BpalmleHus. Pacro3HaBaTk Ha MOJENAX M yepTexkax,
Buibl cedeHnid. @Dopmynbl miomianeld  OOKOBOH UM TOJHOM
noBepxHocTell. Popmynsl 00beMOB. MeTox BhIUUCIEHHS 00BbeMa
4yepes3 OIpelesICHHbII UHTErpal.

Ymeem:

T'eomempusn

PacnozHaBate W aHanmuM3MpoBaTh Ha 4YepTexax, MOJENIAX U B
pearbHOM MHUpE: B3aUMHOE PACIOJIOKEHUE MPSIMBIX M INIOCKOCTEN
B MPOCTPAHCTBE U T€OMETPUYECKHE Tela. BBINOIHATE YepTexu 1o
YCIOBHIO 3aJa4d M CTPOUTH pa3IUuYHBbIE BHJbBl CEUYEHUIL.
ITpuMeHATh OCHOBHBIE CBOMCTBA, MPU3HAKH, (DAKThI, (POPMYIIBI 11
peIIeHHUs] CTEPEeOMETPUYECKUX  3a1ad (yMETb WX BBIBOAWTH).
Hcnonb30BaTh NMpPHOOpPETEHHBIE HABBIKM B IIPAKTHYECKOH Jes-
TEJILHOCTH /7SI BEIYHUCIICHHSI 00BEMOB M TUIOMIAAEH TOBEPXHOCTEH.
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Jlexmmm; nexuus ¢ pazdbopom
KOHKPETHBIX cHUTyanui
caMoCToOsTeNbHAsT PaboTa;
petieHne Pa3HOYPOBHEBBIX
MPAKTUKO — OPHEHTHPOBAHHBIX,

MpoONeMHBIX 3amad;  (MeTox
KITFOYEBBIX 3a/1aY; METOIMKA
«B3aUMOOOMEH  33/IaHHUSMUY);
CO37aHNe rioccapus u
TBOPYECKHUX MTPOEKTOB.
DBpucTHYECKas Oecena,
YaCTHYHO-TTOMCKOBEIN METOJ
peleHust 3a/1ad;
HCClIeIoBaTeIbCKas
JIEATENBHOCTb.

KonTponsHas pabdora
; (mpoBepoYHast paboTa)
TecTupoBaHue 1O TEME.
, [occapuii o teme.
3ammra  TBOPYECKUX
HIPOEKTOB.
YerHbiit onpoc.
WunuBuayanvHas
JIeSITETTBHOCTb.
PeuensupoBanue
OTBETOB.
Bzanmopernen3upoBan
He TOMAIIHUX PadoT.




Hmeem npaxmuuecxuﬁ onbim:
T'eomempus

Pacno3naBars B OKpYyXaroleM
MPOCTPAHCTBEHHBIE (OPMBI, TeEla;
YCIIOBUIO 3aa4d. HaxonuTe HEM3BECTHBIE 3JEMEHTHI, IUIOMAIN U

Wccnenosanus

MUpE  MPEAMETHI -

BBIIIOJIHATD  YCPTCIKU 110

00BEMBI  TelI,
MPAaKTHYECKUX CHUTyallMii Ha OCHOBE W3YyUYCHHBIX (OpMYyT U
UCTIONB3YS.  TIPH

CTPOUTL PAa3JIMYHBIC CCYCHUA.

CBOICTB TIPOCTPAaHCTBEHHBIX (OPM U Tel,
HEOOXOAMMOCTH CIIPAaBOYHHKH M BBIYHCIUTENBHBIE YCTPONCTBA.
W3MepaTs [UIMHBI OTPE3KOB, BEIUYUHBI YIJIOB, HCIIOJIB30BATh
(bopMyIBl Ul HaXOXKAEHHS IIEPUMETPOB, IUIOMIANeH  00beMOB
TeOMETPHYECKHUX (PUTYp U TeJ.

PIT 8

BJIAACHWEC HABbIKAMH HUCIIO0JIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX MPOTrpaMM IpU PCIICHUN 3a1a4.

3naem:

MpOrpaMMHBIC NPOAYKTHI U UX OCHOBHBIC
xapakrepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);

CYWHOCTb pa6OTI:>I C KOMMNbKOTEPOM KakK
CpencTBOM yrnpaBJsieHna nHhopMaumnen;
CYLWHOCTb paboTbl B UHTEPHETE 1
noslyvyeHuns nHpopmMaumm B rnobasbHbIX
ceTax,;

AIIEMEHTHI BEIYMCIIUTEIFHON MaTeMaTHKH;
TEXHOJIOTHIO cOopa aHanu3a u 00paboTKH
MaTeMaTU4ecKoi NHPOPMaIIH;

O CTaTHCTHYECKHX METO/aX MCCICAOBAHUS U

00paboTKH HH(pOpMAITHH.

Ymueem:

KJIacCH(UIIMPOBATh MPOTPAMMHBIE TIPOYKTHI,
BBITOJIHATH CAMOCTOSITENBHBIN MOUCK HH(POPMALIUU
HEOoOXOANMOH JUTA PEHIeHHs MaTeMaTHIECKUX U
MPUKJIAIHBIX 33/1a4;

UCTIONb30BaTh, XPAaHHUTH M NepepadaThIBaTh
MH(POPMAITUIO C TPUMEHEHHEM

BBIYHCIIUTEIILHON TEXHUKH;

NOJTy4aTh HH()OPMAIIHMIO U3 TTI00ATBHBIX CETeH,
MO3BOJIAIOIIYIO PACIIUPUTh CBOM YPOBEHb 3HAHUU.

Hmeem npaxmuueckuit onvim:

MeToAaMU 00pabOTKU U UHTEPIPETUPOBAHUS
pe3yIbTaTOB SKCIIEPUMEHTA;

OCHOBHBIMH METOJIaMH, CIIOCO0aMHU U CPECTBAMU
MOJTY4EHUs!, XpaHEHHsI U lepepaboTKu MH(POpMAINH;
OCHOBaMH palOThI C KOMITBIOTEPOM KaK CPEICTBOM
yIpaByieHUs] UH()OpMAaIUU Ha YPOBHE, TIO3BOJISIOLIEM
HCIIOJIb30BaTh KOMITBIOTEPHYIO TEXHUKY U
CHELMAIM3UPOBAHHBIE KOMIIBIOTEPHBIE IPOTPAMMBI.

Jlexiuu; Jiekuus ¢

pazbopom

KOHKDETHBIX CHUTYyalLlUi;

caMoCTOsITeNTbHasT PaboTa;

pelnieHue Pa3HOYPOBHEBHIX,

MPAKTUKO — OPHEHTHPOBAHHBIX,

MpoOJIeMHBIX 3a1a4; (METO.
METOIHKA

3a/IaHUSIMI»);

KJIFOUEBBIX 3a/1a4;
«B3aUMOOOMEH
CO3/IaHUE TJI0CCapusl 1
TBOPYECKUX [IPOCKTOB.
OBpucTHUeckas oecena,
YaCTHYHO-TTOUCKOBBIN METO
peLIeHus 3a1ad;
HCCIICIOBATEIILCKAS
JIeSTEILHOCTb.

KonTtponbsHast pabora
(npoBepouHast paboTa)
Tectuposanue 110
TeMe.
I'moccapuii mo Teme.
3ammTa TBOPUYSCKUX
MIPOEKTOB.
VYcrHblit ompoc.
WNuauBuayansHas
JeSITeTHbHOCTb.
PeuensupoBanue
OTBETOB.
BzaumopernieH3upoBan
Ye TOMaIIHUX PadoT.

2. Mecmo oucyunaunsl 6 CmpyKniype 00pazo8amenbHoll RPocPamMmbl
JIMCIUITMHA OTHOCHUTCS K ITUKITY 00mux auctuiuinH. E€ ocBoeHue ocymiecTBisieTcs B 1, 2 ceMecTpax.
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HaumeHoBaHue OUCIUILINH,
OTIPEIEISIOIINX
MEKIUCIUTUTMHAPHBIC CBS3H

/o

Kox 1 HanMeHOBaHUEe pe3ynbTaToB (KOMIETEHIIHIA)

Ilpeowiecmeyroujue oucyunaunsl

1 | Her |

Ilocnedyrouwiue oucyuniaunl

1 | Acmponomus

OK 1,2,3,4,5,9,11

Inemenmot evicuieil
mMamemamuKu

OK 1,2,3,4, 5,9,11

3. O0vem oucyuniunsl 6 3a4emMHbLIX COUHUUAX C YKA3AHUEM KOTUYECM A AKAOEMUYUECKUX YaACO8,

6bl0C/ICHHBIX HA KOHMAKMHYI0 padony odyuaiowuxca ¢ npenooasamesnem (no euoam y4eoHvix

3AHAMUIL) U HA CAMOCMOAMENLHYIO PAOOny
Pacnipenenenne ¢ponma BpeMeHH 10 ceEMecTpaM U BHJIaM 3aHSATUI

Bunel 3ansTHii ouHast popma oOyueHus 3aouHas hopma oOydeHHUsI
Htoro yacos 356 u. 356 u.
Jlexmuu (4ac) - -
[TpakTdeckue (ceMUHAPCKUE) 3aHATUS 234 20
(dac)

JlabopatopHbie paboThl (dac) - -
CamocrosiTenpHas pabota (dac) 120 334
Koncynmpranumn 2 2
KypcoBoii mpoexT (pabota) (+,-) - -
KontponbHas padora (+,-) - +
DK3aMeH, ceMecTp /4ac. 1,2 cemecmp 1,2 cemecmp
3auer (auddepeHupoBaHHbIA 3a4eT), - -
ceMecTp

KonTponpHas pabota, cemecTp - 1;2

4. Cooepircanue oucyuniunsl, CMpyKmypupoeanHoe no memam (pazoenam) ¢ yKkazanuem

OMBEOCHHO20 HA HUX KOJIUUECH A AKAOEMUUECKUX YACO8 U 6U008 yueﬁnblx 3aHaAMuUIL

4.1. ConeprkaHue TUCIUTUTUHBI

Pazoen oucuyunnunot

Buner yueOHBIX 3aHATHH,
BKJIIOYasi CAMOCTOSTEIbHYIO
paboTy CTYIICHTOB U
TPYIOEMKOCTH (B
aKaJIeMHYECKNX Yacax).

CpezcTBa U TEXHOJIIOTHH OLCHKU
(ycmHblil onpoc, no02omogKka
00K1A008, NOO2OMOBKA Nepe3eHmayuil,
cobecedosanue, nucoMeHHas paboma,
mecm, UHOUBUOYAIbHbIe 3a0aHUsl U Op.)

1.2. CreneHp ¢ paloOHAIbHBIM
MOKa3aTejieM U €€ CBOMCTRBA.

[IOKa3aTeNneM.
2. Jlozapughm.
2.1. Jlorapudm yncia.

1.3. CBoiicTBa CTEINEHU C NEHCTBUTEILHBIM

IIpaktuuecku | Camocrosre
€ 3aHATHS, JIbHAS
Jac paborta, yac
1 cemecmp
1 | Pazgen 1. Anzeopa. 32/4 5/30 [MpakTukym.

1. Kopnu u cmenenu. TperupoBouHas padora.
1.1. Kopens crenenn n> 1 u ero VipaxHeHus.
CBOWCTBA. KourponbHas paboral,2,3,4,5,6,7,

(mpoBepoyHas pabota)
Pa6ora co cOopHUKOM 3a7a4, OTBETHI Ha

BOIIPOCHI.
Pemenne xauecTBEHHBIX U
MPaKTUYCCKUX 3ajJiay.
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2.2. OCHOBHOE JIOTapU(PMHUCCKOE
TOX/IECTBO.

2.3. Jlorapudm mpou3BeIeHHs, YaCTHOTO,
CTEIEHH; MePEeXosl K HOBOMY OCHOBAHHIO.
2.4. lecaTHYHBIN U HATypaTbHBIN
norapumsl, yucio €.

3. Ocnoewvt mpuzonomempuu.

3.1. CunHyc, KOCHHYC, TAHT€HC, KOTAHTE€HC
MIPOU3BOJIBHOTO YITIA.

3.2. PagnanHast Mmepa yria.

3.3. CuHyc, KOCHHYC, TAHT€HC U KOTAaHTEHC
qHcna.

3.4. OCHOBHBIEC TPUTOHOMETPUUIECKHE
TOX/IECTBA.

3.5. ®opMynbl IPUBEICHHUS.

3.6. CuHycC, KOCUHYC U TAaHT€HC CYMMBI U
Pa3HOCTHU JIBYX YTJIOB.

3.7. CuHyC ¥ KOCHHYC JBOIHHOTO yTJa.
3.8. ®opMysbl TOJOBUHHOTO YTJIa.

3.9. [IpeobpazoBaHHs CYyMMBI
TPUTOHOMETPUUCCKUX (PYHKIIUH B
IIPOM3BEACHHE U ITPOU3BEACHHS B CYMMY.
3.10. IIpocreiinme TPUrOHOMETPUIECKHE
ypaBHEHHS U HEPaBEHCTBA.

3.11. ApkcuHyc, apKKOCHHYC, apKTaHT€HC
qHcIna.

TectupoBanue 1o TeMe.
CocraBieHne OIIOPHOTO KOHCIIEKTa 1
TII0Cccapust IO TEME.

Pabora ¢ pa3naTtouHbIM,
JIEMOHCTPALMOHHBIM MaTEepUaJioM U C
HAaIJISAHBIMH TTOCOOUSIMH.
WHauBugyanbHBI ¥ GPOHTAIBHBIN

orpoc.

[IpocmymuBarne u 06cyxaeHNE
JTOKIIa0B (pedepaToB) CTYACHTOB.
BsanmopernieH3npoBaHue JOMAIIHUX
paboT.

Paznen 2. @yukyuu. 2874 6/30 [IpaxTukym.
1.1. OGacTh onpeneneHns: © MHOKECTBO TpenupoBouHas pabora.
3HAYCHHUIL. YnpaxHeHus.
1.2. I'pacpuk (byHKIiI/m. IToctpoenue KouTponbHas pa6ota8,9
rpadukoB (GYHKINH, 3a1aHHBIX (poBepouHas paGota)
PpasMIHEIMH C”°C°6a“{”' Pa6oTa co cOOpPHUKOM 3a/1a4, OTBETHI HA
1.3. CpoiicTBa (hyHKI[Hil: MOHOTOHHOCTbD,

BOIIPOCHL.
YETHOCTh ¥ HEUETHOCTh, IEPHOIMIHOCTbD, P

IICHHE Ka9eCTBCHHBIX U

OTPaHWYIEHHOCTb. CLICHHC Ka1CCTBE
1.4. TIpoMexyTKH BO3pacTaHus U HPaKTMICCKNX 3a/1a1.
yObIBaHNs1, HAaOONbIIEe U HANMEHBIIIEE TectupoBaHHUe TIO0 TEME.
3HAUEHUs], TOUKU SKCTpeMyMa (JIOKaJbHOTO CocrapieHre OIIOPHOTO KOHCIIEKTa 1
MakcuMyma U MUHHMyMa). ['paduueckas II0CCapHs 10 TeMe.
HMHTEpIIpETALUSL. Pabota ¢ pa3gaTouHbIM,
LS. O6pf‘THa’[ bynxuns. Ipagui JIEMOHCTPALMOHHBIM MATEPUAIIOM H C
obpatHoit GyHKuH. HaIVISIHBIME OCOOUSMH.
1.6. CTCHGHHaﬂ"(I)yHIiHI/IH C HATypaJIbHBIM VH/MBIIYATbHEI 1 BpPOHTATBHBI
ToKazareneM, e€ CBOHCTBa U TpaduK.

oIpoc.
1.7. TpuronomeTpudeckue QyHKIIUHN, UX I 5
CBOICTBa 1 TpaMKK; NEPUOAUIHOCTD, POCITYIIMBAHHIE 1 OOCYKICHUC
OCHOBHOI{ [IEPHOLL. JTOKIIaIOB (pedepaToB) CTYICHTOB.
1.8. Ioka3zarenbHast GyHKIUS B3aumMoperieH3upoBaHie JOMaITHUX
(9kcrnioHeHTa), e€ cBoicTBa U rpaduk. pabor.
1.9. Jlorapupmudeckas pyHKIHS, €&
CBOHCTBA U TpaduK.
1.10. ITpeobpa3zoBanus rpaMKoB:
TapaJuIeNbHBIN TEPEHOC, CUMMETPHS
OTHOCHTEJILHO OCei KOOpJIMHAT.
Paznen 3. Hauana mamemamuueckozo 29/4 6/30 [IpakTukym.

ananusa

1.1. IToHsATHE O IPOU3BOJHOHN (PYHKIIHH,
(U3HMUECKUH 1 TEOMETPUYECKUN CMBICIT
MIPOU3BOJHOI.

1.2. YpaBHeHHE KacaTelbHOH K rpaduky
byHKIMY.

1.3. [Ipon3BogHBIE CyMMBI, Pa3HOCTH,
MIPOMU3BEACHHS, YaCTHOTO.

1.4. IIpou3BogHBIE OCHOBHBIX
3JIEMEHTAPHBIX (PyHKIHH.

1.5. IIpuMeHeHMEe IPOU3BOAHON K
MCCIIEIOBAaHNIO (QYHKIUH U ITOCTPOCHUIO

TperupoBouHas pabora.

YnpaxxHeHus.

KouTponsHas padoral0,11,12,13
(npoBepouHast paboTa).

Pabora co cOopHUKOM 3a7a4, OTBETHI HA

BOIIPOCBI.
PemieHne ka4eCTBEHHBIX U
MPAKTUYECKHX 3a]a4.
TectupoBanue 110 TeMe.
CocrapieHHe OIIOPHOTO KOHCIIEKTa U
TII0ccapusi IO TEME.
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rpaguKoB.

1.6. IlepBoobOpaznas. ®opmyna Herorona-
JletiOumua.

1.7. Bropast npousBogHas u €€
(U3NIECKHIA CMBICIT.

Pabora ¢ pa3naToyHbIM,
JIEMOHCTPALOHHBIM MaTEPUaJIOM U C
HAIJISAHBIMH TTOCOOUSIMH.
WNupuBunyansHe 1 GpOHTANEHBIH

orpoc.
[MpocaymmBanue n 00Cy)aeHNE
JTOKIIaI0B (pedepaToB) CTYCHTOB.
B3aunmopelieH3upoBaHue JOMAIIHUX

pabor.
Paznen 4. Ypasenenus u nepagencmea 29 6/30 IIpaxkTukym.
1.1. Pemienue paunoHalbHBIX, TperupoBouHas pabora.
IIOKa3aTCJIbHbIX, HOFapI/I(bMI/I‘IeCKI/IX lepa)KHeHI/Iﬂ.
ypaBHEHMH U HEPABEHCTB. KoutponsHas pabotal4d
1.2. Pemenue upparmoHamIbHBIX n (poBepouHas paGoTa)
TPUTOHOMETPUHCCKUX YPABHCHHMU. Pa6oTa co cOOpPHUKOM 3a/1a4, OTBETHI HA
1.3. OCHOBHBIE IPUEMBI PEILIEHHS] CUCTEM BOTIPOCHI
YpaBHEHHIA: TTOJICTAHOBKA, allre0pandeckoe i
Pemienne xauecTBeHHBIX U
CJIO’KEHHE, BBEJICHUE HOBBIX IIEPEMEHHBIX.
1.4. PaBHOCWIIBHOCTD YPaBHEHUIA, HPAKTUIECKNX 3a/1aH.
HEpPaBEHCTB, CUCTEM. TectupoBaHue o Teme.
1.5. Pemenue npoctedumx cucreM CocraBieHre ONOPHOTO KOHCIEKTa U
ypaBHeHI/Iﬁ C ABYMsI HCU3BCCTHBIMMU. mIoccapus 1o TeMeE.
1.6. Pemeane CHUCTEM HEPaBEHCTB C OHOM PaBoTa ¢ pa3IaTouHbIM,
ICpEMCHHOM. . JIEMOHCTPALIMOHHBIM MATEPUAIIOM H C
1.7. I/ICHVOJILSOBaHI/Ie CBOICTB U rp%Q)HKOB HATTSLIHBIMHI TIOCOGMSIM.
(yKUHI TPH peLeHHN YpaBHEHHI 1 WnnuBuayanpHbI 1 GPOHTATBHBIA
HEPaBEHCTB.
orpoc.
1.8. MeTto MHTEPBAJIOB.
[MpocnymuBanue n 006cyxaeHne
JTOKJ1a10B (pedepaToB) CTYACHTOB.
B3anmopeneH3npoBaHre JOMaIIHUX
pabor.
Paznen 5. Jnemenmur komounamopuxu, 20 9/28 IIpakTukym.
CHMamucmuKu u meopuu 6epoamHuocmeil TpenupoBouHas pabora.
1.1. TabnuuHOE U rpaduueckoe YhpakHeHusl.
NPEACTaBICHUE TaHHBIX. KonTponsHas pabdoral5
1.2. HucnoBblie XapaKTEPUCTHKH PSIOB (npoBepouHas paboTa)
AAHHBIX. Pabora co cOOpHHKOM 3a7a4, OTBETHI HA
1.3. TToouepenHBIN U OTHOBPEMEHHBIN BOIPOCHL
BBIOOP HECKOJIBKHX JIEMEHTOB M3
Pelenne kauecTBEHHBIX U
KOHEYHOTO MHOXKECTBA.
MPAaKTUYECKUX 3a/1au.
1.4. ®opmynbl yuCiia IEPECTaHOBOK, P a
coueTanuii, pasMeleHuil. TectupoBaHnue 1o TeMe.
1.5. ®opmyna 6uroma HeioToHa. CocraBieHre OOPHOTO KOHCIIEKTa
1.6. CBoiicTBa OUHOMHAITBHBIX ryoccapus o TeMe.
K03 ULHEHTOB. Pabora ¢ pa3naroyHbIM,
1.7. Tpeyronbruk ITackais. JIEMOHCTPALMOHHBIM MaTEPHAJIOM U C
1.8. DneMeHTapHBIC U CIOKHBIC COOBITHS. HAIJISAHBIMH TTOCOOUMSIMH.
1.9. Paccmotpenne ciydaes 1 WannBuayanpHBI 1 GPOHTATBHBIN
BEPOATHOCTL CYMMbI HECOBMECTHBIX ompoc.
COOBITHI1, BEPOSITHOCTH
[MpocaymmBanue u 00CyxaeHNnE
MIPOTHBOIIOIOKHOTO COOBITHSI.
JTOKIII0B (pedepaToB) CTYICHTOB.
BsanmopereH3upoBaHie JOMAITHIX
pabor.
Ipomesicymounas ammecmayus no 128/12 32/148 Ax3amen
oucyuniune
2 cemecmp
Paznen 6. I'eomempus. 96/8 88/186 [IpaxkTukym.

6.1. AKCHOMBI U ONIpeIeeHUS
CTEPEOMETPHH.

6.2. IlapannenpHOCTh IPSAMBIX U
TUTOCKOCTEH B IPOCTPAHCTBE.

6.3. [lepneHINKYITAPHOCTH MPSIMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE.

TpenupoBouHas pabdora.

YnpaxxHeHus.

KoutponsHas padoral,2,3,4,5
(npoBepouHast paboTa).

Pabora co cOopHUKOM 3a7a4, OTBETHI Ha

BOIIPOCHI.
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6.4. BexTopsl B IPOCTPAHCTBE. Perennie kaueCTBEHHBIX U
6.5. MeTon KOOpAMHAT B TIPOCTPAHCTBE. TIPAKTHYECKUX 33/1a4.

6.6. MHOTOTpaHHHUKH. TectupoBanue 1o TeMe.

6.7. Tena pamenus. CocTaBIIeHHE OMOPHOTO KOHCIIEKTA U

6.8. Brrunciienne 006EMOB 1 IUTOIIALEH IJI0CCApHS 110 TEME.

MTOBEPXHOCTEN OCHOBHBIX T€OMETPUUECKUX PaGoTa ¢ pa3IaTouHbIM
9

TCIIL. JEMOHCTPALOHHBIM MaTEPHAJIOM U C

6.9. 3agaun Ha IOCTPOCHUE. HarSIIHBIMHA TTOCOOMSMU.
WanmBuayanpHBI 1 GPOHTATBHBIN
omnpoc.

[MpocaymmBanue n 06cyxaeHne
JIOKJIa/10B (pedepaToB) CTYICHTOB.
B3aumopeneHsupoBanie  JOMalIHUX
pabor.

Ipomesicymounas ammecmayus no 106/8 88/186 Ix3amen

oucyuniune

4.2.Cooeporcanue npakmuueckux (CeMUHApPCKUx) 3aHamuil

TeopeTueckuii Marepuajl U3y4aeTCss Ha IPAKTUYECKUX 3aHATHAX. Ha mpakTudeckux 3aHATHAX
IPOBOJTCS IPOBEPOUHBIE PAOOTHI , KOHTPOJIbHBIE PA0OTHI , OIPOC MO0 TEOPETUYECKUM BOIIPOCAM.
Meroauueckoe U TUAaKTHIECKoe 00ecreueHre MPaKTUIECKUX 3aHITHH.

4.3.Cooepotcanue nabopamopHnuvix pavom

JlaGopaTopHbie paboThl y4eOHBIM TUIAHOM HE TIPETyCMOTPEHBI.

5. Yueono-memoouueckoe obecneuenue camocmoamenvbHol padomol
odyuarowuxca no oucyuniaune «Mamemamuka)

CamocrosTenbHas paboTa CTyIEHTa SIBISETCS BaXKHBIM (DAaKTOPOM YCIIEHIHOTO M3YYEHHUs Kypca
AJIEMEHTapHON MareMaTuku. JlomamiHue, WHAMBUAyaJIbHbIE 3aJaHUs, MOArOTOBKAa K ayIUTOPHBIM
3aHATUSAM, KOHTPOJIbHBIM MEPONPUSTHUSM COOTBETCTBYET BBIJEICHHBIM JOJSIM BPEMEHH MJIsi CPEIHEro
CTYJICHTA.

O¢¢exTrBHAs crcTeMa KOHTPOJIS 00eCreunBaeT MIIAHOMEPHYIO CaMOCTOsATeNbHY0 padoty. Crona
OTHOCSITCSI KOHTPOJIbHBIE ¥ TIPOBEPOYHBIE padoThl, 3amuTa nHaAnBUAyanbHeIX PI'P 1 pedeparos, padora ¢
MPONJEHHBIM MaTepuaioM JUIsl MOArOTOBKM K TECTUPOBAHHUIO, OMPOC MO TEOPUM Ha MPAKTUYECKUX
3aHATUAX, 3a4eTHble pPaOOTHl. JIMATHOCTHYECKWIA, TEKYIIMH W MPOMEXKYTOYHBIA KOHTPOJIb 3HAHUH,
YMEHH MPOBOIUTCA B (hOpME TECTUPOBAHUS, KOHTPOJIBHBIX, 3aUETHBIX U CAMOCTOSITEIBHBIX PA0OT.

Texnonozuueckan Kapma camocmoamenbHou padomul CHyoeHma

Pesyny | Buo oeamensnocmu cmyoenmos Hmozoewiit Cpeocmea u mexnonocuu | Oodvem
mam (3adanusn Ha camocmoamenbHyro npooyKkm OUeHKU yacoe
pabomy) camocmoameins
HOUl padomul
1 2 3 4 5
1 cemecmp

PII'1 | N3ydyeHue U KOHCIIEKTUPOBAaHUE Koncnexr. PeniensupoBanue. 99
PII 2 | 1ONIOHUTENBHOMN JTUTEPATYPHI B [Toptdomuo.

PIl 3 | COOTBETCTBUH C MPOTPaMMOii Kypca.

20




PIT 4 | CamocTOATENBHOE PELLIEHUE 3a1a4 Pemenue 3anau. | AHanutuyeckuit oruer. | 3/10
PIT'5 | 110 3aaHUIO NIPENIOIABATES. Penensuposanue.
PIT 7. [Moprdonmo.
I'paduueckue paboTHL. AnpOom PenensupoBanue. 3/10
rpaguIecKux [Toptdonwo.
pabor.
MonenupoBanue. Monens. PeuensupoBanue. 3/10
®dororpadun.
ITpe3enTanus.
UccnenoBarenbCkuil NpoeKT. [Ipesenrarus. PeuensupoBanue. 3/10
[optdomnmo.
[ToaroroBka pedepatoB u 3cce HA Pedepar, acce. | [IpesenTarusi. 1/10
3aJJaHHYIO TEMY Penien3upoBanue.
CocraBienue cxeM, Ta0Iu1L, WunuBunyans- | PenensupoBanue. 2/10
pedycoB, KpOCCBOPIOB AJIs HOE 3aJlaHue. [Moptdommo.
CUCTEMAaTH3aluu y4eOHOTo
MaTepuana.
OTBeTBI HAa TEOPETUYECKHE Koncnexr. Yerubii ompoc.  Tect. | 2 /15
BOIIPOCHI, JOKA3aTeIbCTBO TEOPEM. [IuceMeHHBIE PaOOTHI.
PenenzupoBanue.
[optdommo.
Cocrasienue rioccapusi Win I'moccapuii. MaremaTniecKkuil IUKTaHT. | 3/ 15
6ubimorpaguu no KoHkpetHoi Teme | Crucok PeniensupoBanue.
JUTEPATYPHI.
BoinonHenne kKoHTposibHOM pabdoTel | Pemenue 3anau. | PenensupoBanue. -/40
(3a0uHast popma 0OydeHUSN)
VYyacTue B Hay4HbIX U Cratbs1. BeicTymuienue Ha | 3/9
MPAKTUYECKUX KOH(PEPEHIHIX [IpesenTanus. KOH(EPEHIIHH.
PenienzupoBanue.
Hmozo 3a 1 cemecmp 32/
148
2 cemecmp
PI5 N3yuyeHne U KOHCIIEKTUPOBAHUE Koncnexr. Peuensuposanue. 9/22
PM3 JIOTIOJIHUTEJIbHOM JINTEPATYPHI B [Toptdommo.
PM4 COOTBETCTBUU C IPOIPAMMOM Kypca.
PM 8 CamocTosTeIpHOE pelICHHE 3a1a4 Penrenue 3amay. | AHaTUTHYECKUN oruer. | 10/13
PM5 T0 33/IaHHUIO MPENOAABATENS. PenenzupoBanue.
PIT 6 IToptdomnmo.
PIT 8 I'padmaeckue pabOTHL. Anp0om PenenzupoBanue. 10/13
rpadu4ecKux [optdommo.
pabor.
MonenupoBanue. Mopens. PeuensupoBanue. 10/13
®dororpadun.
[Ipesenranusi.
HccnenoBarenbCkuid MpOEKT. [IpeszenTanus. Penien3zupoBanue. 10/13
[Toptdommo.
[ToaroroBka pedeparoB u 3cce Ha Pedepar, acce. | IIpesenranus. 10/13
3aJaHHYIO TEMY PeniensupoBanue.
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CocTaBieHue cXeM, TaOJIMIL, NupuBunyans- | PenensupoBanue. 10/13
pebycoB, KpOCCBOPOB ISt HOE 3a/laHue. [optdomnmo.
cUCTEeMaTu3aluK yueOHOTO
MaTepuaia.
OTBETHI HA TEOPETHUYECKUE KoHcrexkr. Yerueit ompoc.  Tecr. | 10/ 13
BOIIPOCHI, J0KA3aTeIbCTBO TEOPEM. [TucpmeHHbIe PabOTHI.

PenensupoBanue.

[optdommo.
CocTtaBneHue rioccapusi Wiu I'moccapwii. Marematnueckuii TukTant. | 9/ 13
6ubmorpaduu no KoHkpeTHoi Teme | Crincok Peuensuposanue.

JIUTEpaTyphl.

BoinonHeHne KOHTposibHOM padoTel | Pemenue 3anau. | PenensupoBaHnue. -/60
(3aouHast popma 0OyueHUs)

Hmozo 3a 2 cemecmp 88/
186

Hmozo 120/
334

Pexomenoyemasn numepamypa: 1-5
Cooepicanue 3a0anuit 0na camocmoamenbHoil padoomul

Temul pepepamos (nucomennwvix padvom, rcce, 00K1a008, cmameit)

Pazoen 1. Anzeopa

1. Kopnu u cmenenu.
1.1. Kopenb ctenienu n> 1 1 ero CBOWCTBA.
1.2. CreneHp ¢ paliuOHAJIBHBIM [TOKA3aTeIeEM U €€ CBOICTBA.
1.3. CpoiicTBa CTENEHU C JEHCTBUTEIBHBIM MOKA3aTEIIEM.
2. Jlozapugm.
2.1. Jlorapugm uucna.
2.2. OcHOBHOE JIOTaprU(PMUIECKOE TOXKIECCTRO.
2.3. Jlorapu¢m npousBeeHus], 4aCTHOTO, CTETICHH; TIEPEX0]] K HOBOMY OCHOBAHHUIO.
2.4. JleCATUYHBIA U HATypaIbHBIN JIOTapU(PMBI, YUCIIO € .
3. OcHnoebl mpuzonomempuu.
3.1. CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC POU3BOJILHOTO YTJIa.
3.2. Pagnannas mepa yria.
3.3. CuHyc, KOCUHYC, TAHT'€HC M KOTaHT'€HC YuCcIa.
3.4. OcHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA.
3.5. ®opmynbl NpUBEIACHUS.
3.6. CHHYC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX YIJIOB.
3.7. CuHyC ¥ KOCUHYC JIBOWHOIO yTJIa.
3.8. ®opmyIbl MOJIOBUHHOTO yTIIA.
3.9. [IpeoOpa3oBaHusi CyMMbI TPUTOHOMETPUUYECKUX (DYHKIIMI B MPOU3BEICHUE U MPOU3BEACHUS B CYMMY.
3.10. IlpocTeiimye TPUrOHOMETPUUECKUE YPAaBHEHUS U HEPAaBEHCTBA.
3.11. ApkcuHyc, apKKOCHHYC, aQpKTaHI€HC YUCIIa.

Pazoen 2. @ynukyuu
1. @yukyuu.
1.1. O6nacTe onpeaeneHuss U MHOKECTBO 3HAYCHUI.
1.2. I'padpuk dpynkiuu. [Toctpoenne rpadukoB GyHKIINNA, 3aTaHHBIX PAa3IMYHBIMU CITIOCOOAMH.
1.3. CroiicTBa (hyHKIIHIT: MOHOTOHHOCTb, Y€THOCTH 1 HEYETHOCTb, IIEPUOJMTIHOCTH, OTPAHUICHHOCTD.
1.4. TIpomexxyTku Bo3pacTaHus M yObIBaHUS, HAUOOJbIIIEEe U HAMMEHbIIIee 3HAaYeHHUsI, TOUKH SKCTpeMyMa
(JTOKJIBHOTO MaKCMMyMa ¥ MUHUMYyMa). [ padudeckas MHTepIpeTaIus.
1.5. O6parnas pynknus. ['paduk oOpaTHON HYHKITUN.
1.6. CrenienHast (GhyHKIHSI C HATYpaJbHBIM ITOKa3areieM, e€ CBOWCTBa U TpaduK.
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1.7. TpuronomeTpudeckue (pyHKIMU, X CBOMCTBA U TPaUKH; MEPUOTUIHOCTb, OCHOBHOM MEPHOI.
1.8. TTokazarenpHas GyHKIMA (PKCIIOHEHTA), €€ CBOWCTBA U rpaduK.
1.9. Jlorapupmuueckas pyHkuus, e€ CBOWCTBA U rpaduK.
1.10. TIpeoOpa3zoBanwus rpaduKOB: MapauIeIbHBIN IEPEHOC, CHMMETPHUSI OTHOCUTEIHHO OCEH KOOpIUHAT.
Pazoen 3. Hauana mamemamuueckozo ananusa
1.1. TTonsiTre o mpou3BoaHON HYHKIINU, GU3NICCKUN U TEOMETPUIECKHUI CMBICIT TTPOU3BOTHOM.
1.2. YpaBHeHHE KacaTelnbHOH K rpaduky QpyHKIMH.
1.3. [IpousBoaHbIE CYMMBI, Pa3HOCTH, TPOU3BENCHUS, YHACTHOTO.
1.4. ITpon3BOHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHHA.
1.5. IlpumeHeHne TPOU3BOTHOM K MCCIIETOBaHUIO (DYHKITUH U TTIOCTPOCHUIO TPa(UKOB.
1.6. ITepBooOpaznas. ®opmyna Herorona-Jleiibnuna.
1.7. Bropast mpou3BoaHas ¥ €€ GU3NIECKU CMBICIL.
Pazoen 4.Ypaeuenusa u nepagencmea
1.1. Pemenue panoHaabHBIX, TOKA3aTEIbHBIX, JJOTapU(PMUIECKIX YPaBHEHUN U HEPABEHCTB.
1.2. Pemienre uppanoHaJIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUH.
1.3. OcHOBHBIC PUEMBI PEIICHUS CHCTEM YPaBHEHUM: MOJCTAHOBKA, AIreOpandecKoe CI0KEHHE,
BBEJICHHE HOBBIX IEPEMEHHBIX.
1.4. PaBHOCHJIBHOCTh YPABHEHHI, HEPABEHCTB, CUCTEM.
1.5. Pemienune npocTelmx CUCTEM YPaBHEHHM C IBYMSI HEM3BECTHBIMH.
1.6. Pemienue cucremM HEPaABEHCTB C OJIHOW NMEPEMEHHOM.
1.7. Vcnionb30BaHue CBOWCTB ¥ rpaukoB (YyHKIUI NP pEIICHNH YpaBHEHUI U HEPABEHCTB.
1.8. Merox UHTEPBAJIOB.
Pazoen 5.9nemenmol KOMOUHAMOPUKU, CIHAMUCIMUKY U MEOPUU 6EPOAMHOCMEN
1.1. Tabnmuunoe u rpaduuecKoe MpeICTaBICHUE TaHHBIX.
1.2. UncnoBble XapaKTEPUCTUKU PSAAOB JaHHbIX.
1.3. TloovyepeaHbIif 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKHX JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
1.4. ®opMybl YyKca NEPECTAHOBOK, COUETAaHUM, pa3MEIIEHUN.
1.5. ®opmyna 6uroma HeroToHa.
1.6. CBoiicTBa OMHOMHUAIBHBIX KO3 PHUIINEHTOB.
1.7. Tpeyronsuuk ITackans.
1.8. DreMeHTapHbIE U CIOKHBIE COOBITHS.
1.9. PaccMoTpenue cirydaeB ¥ BEPOSTHOCTh CyMMbI HECOBMECTHBIX COOBITHH, BEPOSATHOCTH
MIPOTHUBOTIOIOKHOTO COOBITHSL.

2 cemecmp
Paszoen 6. I'eomempusn

Tema 1. Akcuomwl cmepeomempuu u ux cj1e0cmeus
1.1. OCHOBHBIE IOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHH.
1.2. Hexotopsble crneacTBUS U3 aKCHOM.
Tema 2. Ilapannenvnocms npamslx u niaockocmeil
2.1. [lapannenbHblie MpsAMbIE B IPOCTPAHCTBE, NAPAJIICIIBHOCTD TPEX MPAMBbIX.
2.2. ITapannenbHOCTh NPSIMOM U IJTIOCKOCTH.
2.3. CxpemuBaromuecs npsvsle.
2.4, Ymiibl ¢ cOHAnpaBJIE€HHBIMH CTOPOHAMH, YTOJ MEXKY MPSIMbBIMH.
2.5. CpoiicTBa napajuieabHbIX INIOCKOCTEN.
2.6.Terpasap, napasuienenume].
Tema 3. Ilepnenouxynapuocms npamMvIX U nI0OCKOCHell
3.1. [Ipu3Hak nepneHauKyJIIpHOCTH TPSMOM U MIIOCKOCTH.

3.2. Teopema o npsAMOii, IEPIEHIUKYISPHOMN K IIIOCKOCTH.
.3. PaccTosiHME OT TOYKH 10 MJIOCKOCTH. Teopema o Tpex NepHeHAuKYIsIpax.
. Y1011 MKy IPSIMOU U TUIOCKOCTBIO.
. [Ipy3Hak neprneHuKyJISpHOCTU JBYX IIOCKOCTEH.
. Teopema nepneHIUKYJISIPHOCTH ABYX INIOCKOCTEH.
. [IpsimoyronbHbIN Napauienenunen, Kyo.
.8. [TapannenbHOE MPOEKTUPOBAHKE, U300pAKEHNE TPOCTPAHCTBEHHBIX (PUTYP.
Tema 4. Muozocpannuku

4.1. IloHsiTHIE MHOTOTpaHHUKA.

Lo L Lo L L W
COION DN B~ W
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4.2. Ilpuzma.

4.3. Ilupamupa.

4.4. TpeyronbpHas nMpaMuia.

4.5. IlpaBuibHas nupamMua.

4.6. IlonsATHE NPAaBUIBLHOTO MHOTOTPAHHHUKA.

4.7. CummeTtpus B KyOe, B apajuiesenumese.

Tema 5. Bekmopwt 6 npocmpancmee

5.1. IlonsiTue BekTopa. PaBeHCTBO BEKTOPOB.

5.2. CnoxeHue u BbluuTaHue BeKTOpoB. CyMMa HECKOJIIBKMX BEKTOPOB.
5.3. YMHO)EHHME BEKTOPA HA YUCJIO.

5.4. KoMriaHapHble BEKTOPBI.

5.5. IlpaBwiio napajenenunena.

5.6. Paznoxxenue BeKTOpa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
Tema 6. Memoo koopounam ¢ npocmpancmee

6.1. [IpsmoyrosnbpHas cucteMa KOOpJIuHaT B rpoctpaHcTBe. KoopanHaTsl BekTopa.
6.2. [leficTBUs HaJl BEKTOPaMHU.

6.3. CBs13p MEX/1y KOOpAMHATAMU BEKTOPOB M KOOPAWHATAMH TOYEK.
6.4. IIpocreiimme 3a1a4u B KOOpAUHATAX.

6.5. CkansapHOE TPOU3BEICHUE BEKTOPOB.

6.6. JIBi>xeHue.

6.7. BexTopsl.

Tema 7. Huaunop, konyc, wiap

7.1. Hunmusaap.

7.2. IInomanb NOBEPXHOCTH LIUIUHIPA.

7.3. Konyc.

7.4. YceueHHBI KOHYC.

7.5. [lmomaas MOBEPXHOCTH KOHYCA.

7.6. Cdepa u map.

7.7. YpaBHeHue chepsl.

7.8. Ilnomans coepsl.

Tema 8. O6vembt men

8.1. OOBeM NPSIMOYTOIBHOTO MapasiesIenuesa.

8.2. O06beM npsIMOYTrOJIbHON TPU3MBI.

8.3. O0beM uIMHApA.

8.4. O0beM HAKJIOHHOM MPU3MBI.

8.5. O0beM mupaMuIbL.

8.6. O6veM KoHYCA.

8.7. O0beM miapa.

8.8. O0beM 11apoBOro CErMeHTa, IIapoBOIo CJIOS U LIAPOBOTO CIEKTpA.
8.9. [Tnomane chepsl.

Hnoueuoyanvuwie (2pynnoesie) 3a0anusn 011 camocmoameabHoll padomut
OO0s13aTenbHBIC MHAWBUIYAIBHBIC 3a/IaHHSI TIO KOKIOMY pasfeny (TemMe) TUCIUIUIAHBL:
1.Jloruko — MaTeMaTeMaTUYeCKUN aHAIN3 110 JAHHOMY pa3jieny, TeMe.
2. CocrasieHnue rioccapus.
. Boigenenue kiroueBbIX 3a1au.
. Knaccudukanus 3agau 1 METOIOB MX PELICHUS MO JAHHOMY pa3zely, TeMeE.
. AHanu3 IUTEPaTyphl O UCTOPUU MATEMATHKH, YI€OHBIX TOCOOHIA.
. Pabota Haj MHIMBUAYAIBHBIMU 33JaHUSIMH (ITPOEKTAMU).
. Permenue 3aau u3 qoMarniHeld KOHTPOIbHOM pabOTHI U TECTOB.

0 3 N L KW

. CocraBineHre TeMaTHYECKOr0 aHHOTUPOBAHHOTO Karajora JIMTeparypsl U IHTepHeT-pecypcoB.

9. Pemienue 3a1a4 NOBBIIEHHOM CJIOKHOCTH I10 IaHHOMY Pa3/ieiy AUCLUILINHBIL.

10. Ananus matepuanos OI'D u EI'E no maremaruke 1o ykazaHHOU TeMe.

11. 3a cTpaHHUIIaMU IIKOJIBHBIX Yy4EOHUKOB areOpbl M reoMeTpur (M30paHHbIE BOIPOCH MATEMATHKH).
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12. KoppeKkuinoOHHbIE MEPONIPUSTHS.

3adauu 0na camocmoamenbHoul padomol
Memoouueckoe u oudakmuueckoe odecneyenue
Ilposepounas paboma no meme «Memoo unmepeanos)
1. 3anuinuTe peleHne HepaBeHcTBa x> —5x+6> 0.

2. 3anummTe penenre HepaBeHcTBa x’ —3x—4 Q0.
3. Haueprure scku3 rpaduka dpyrxumn y=(x—1) Qx +2)@x-3) .

4. HauepTtute 3cku3 rpaduka GyHKIUHN y = ( x+5 ) Qx -4 ) ’

5
5. OaMHaKoBBIE JIM PELICHUS UMEIOT HEPABEHCTBA 7 >0u ( x=5 ) Qx+ 1 ) >0

2
6. OnMHAaKOBBIE JIM PELIEHUS UMEIOT HepaBeHCTBa( x—-1 ) >0ux—-1>0.

IIposepounas paboma no meme «Kopenv M — ii cmenenu u ezo ceoticmea»
A 1. Beraucaure {/0,07 .

1)0,03; 2)0,06; 3)0,3;4)0,003.

A 2. Pemite ypaBHEHUE — x’=3=0.

1)33; 2)-33; 3)¥3;4)-27.

A 3. Beruucnure 2/28 4 d24 ¢ .

1)20; 2)40; 3)10; 4)50.

A 4. YpocTute BbIpakeHHEe ({’/;M) 26 ‘\*/x3 y’ \B/x y .

DIx— 9@y +6@x@; 2)Yx+9€y;
IVx+9€y; 1)Yx-9€y +6 ¥x Q.

B1. Beruucnute 3Ha4YCHUE BBIPAKEHUS (/625m4 — {/32m5 — \/16m2 ,npum =—0,2.

C1. YnpocTute BbIpaKeHUE \/19 — 6% — \/19 + 6% .
Ilposepounan paboma no meme«HppayuonanvHvie ypasHeHus»
A 1. Pemute ypaBHEHHE Y8—x=-1.

1)9; 2)7; 3)7:9; 4 )pewtenuii nem.

A 2. Pemute ypaBHEHUE Jx+4+4=0.

1)12; 2)40; 3 )pewtenuii nem; 4)12; 20.

A 3. Pemnte ypaBHeHue [++/6x+ 1 =2x. Kakomy 13 npomMeXyTKOB IPUHAJIEKUT KOPEHb

ypaBHEHUs?
D[-7;-4]; 2)[-3;-1]; 3)[0;2); 4)[2;7].

X+2€Q@y=0;
A 4. Pemire cuctemy ypaBHEHUN

x-29y =4
1)(2;-1); 2)(-1;2); 3)(8;-1); 4)(-1;8).
B1. Pemvte ypaBHEHUE Jx +%x—12=0.B orsere 3amummre KOPEHb YPaBHEHUs UIIU CYMMY KOPHEH,
€CJIM UX HECKOJIBKO.
C1. Pemvite ypaBHEHUE ( 3x-— 5) @-1-3x=3x-5.

Ilposepounas paboma no meme «Cmenennsie pynkyuu)
1. Boiuucnure:
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3. Haiiture 3HaueHus! BoIpaXeHus ————— , ecin @ = 125;b=81 .
a +b"
. Sérs L ot
4. CocTaBbTe ypaBHEHHE KacaTeIbHON K TpaQuKy QYHKIHH y = EQ +x™ BTOUKEe X=1.

1
5. Beraucnure miomanb GUrypel, orpaHUYEHHON THHUSMHU: y=xZ;x=1;x=4;y=0-

Hpoeepouuaﬂ pa60ma no meme «Cmenenp C PAUUOHAIbHBIM ROKaA3ameilem)

A 1. Berunciure % g

1)-1,5; 2)1,5; 3)- 4)—

A 2. TlpecraBbTe B BUIIE CTENCHH C PAI[MOHATIBHBIM TOKa3areaeM 3/ xy 7 .

3 R 3 9
1)x?’; 2)x75; 3)-x%; 4)—x*.

A 3. Yapoctute Belpa)kKeHHE yl 69 y'3 yz .

1)y?’; 2)y"; 3)y™5 4)y.

Ll
3

A 4. Haligute 3Hau€HUE BBIPAKECHUS 5 —,hpuc =2.

I_3@3
1)-2316; 2)—4; 3)2316; 4)4.
17

12
B1. Berauciure (1)4@14” + 2,6«4@13
1

C1. CKONbKO LETBIX YMCETT Ha KOOPJMHATHON NMPAMON MEXKITY YUCIIAMU 4 — 315 y b = {/; ? Hatinure

3TH YHUCIIA.
Ilposepounas paboma no meme «/locapughmot u ux ceoiicmea

1. Boruuciure log,,7
1 1

1)—; 2)2; 3)7;4)—.

)2 ) ) )7

2. Berancimre 37110858,

1)48; 2)72; 3)17;4)14.

3. Pemute ypaBHeHHE 5 = 3.
1)0,6; 2)log,5; 3)log,3;4)3,5.

1
4. Hatigure X, ecmm Igx = Elg6 +21g 3.

1)9+6; 2)9V6; 3)%;4)9.
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1
BI1. Boruncnure log ; 32+ log, 7

CI. Haiinure 3HaueHne Boipaxenus log, Va’ @,ccu log b =13.

Ilposepounas paboma no meme « Dynkyuny»

1. BanmmmTe 0603HaueHne 00acTu onpeneieHust Gyukuuu y = f ( x) (obnmacTu 3HaUCHHH PYHKIIUU
y=g(x)y

2. KakoBa o0nactp onpeseneHust QyHKIHH y =

% |~

3. KakoBa o6nacth onpezeieHus GyHKIuU Y = sinx

4. Ilycts X; < X, . CpaBuute f ( x,) u f(x,), ecmn y= f(x)—Bospacraromas (y6siBaromas)
byHKIHS.

5. ®ynkuus ¥ = f(X) umeer cummerpnumyio 06macTs onpesenenns. Kakoe paBeHCTBO HyKHO

JI0Ka3aTh, YTOObI YCTAHOBUTH €€ HEUETHOCTD (YETHOCTH)?
6. SBnsiercs m y€THOW MM Heu€THOU QyHKUMs V=18 X ?
Ilposepounas paooma no meme «Hccnedosanue pynkyuu

1. KakoBa o0iacth onpeaeneHust GyHKIUU y=~/5x—4 .
2. SIBsieTcs M 4ETHOM MM HeYSTHOH GyHKIMs y=5x*?
3. Haiinure Touky nepeceuenus rpaduxa Gpyskmun y=x’ —5x+6 c ockro opauHar (abemmcc).

4. Hatinute Touky nepecevenus rpaduka pynkuuu Y =3x+15 ¢ ocbro aberuce (opauHar).
5. Kakue HEpaBeHCTBA HAJIO PELIUTh, YTOOBI HANTH

A
TIPOMEKYTKH 3HAKOIIOCTOSHCTBA (PYHKIHH Y = X~ — X
Ilposepounas pavboma no meme « Oynkyuu u 2
zpaghukuy 4
. . TN
[Ipu BoimonHeHuun 3ananuil AI-A4 wucnonb3ylTe

rpapux  ynkmmn ¥ = f(x), u300paxéuubii Ha § \k / -
0 X

PHCYHKE. © \
1. Ykaxure obmacth onpezeneHus: GyHKIUU

_ 1
y=r(x)

IVx¥-6;8]; 2)VxY—6;1)9(1;8];
3INx ¥ -3:4]; 4)vx¥-3;1) 9(1;4].

2. Ykaxute o0nacth 3HaueHus QyHkiuu ¥ = f ( x) .
DVy ¥ -3;4]; 2)Vy¥-2;3];

3Ny 2;4); 4)vy€(-1;2].

3. Viaxure nym yuxmn = f(x) .

1)1; 2)2; 3)0,5;2; 4)0,5;1;2.

4. VkaxuTe Boe 3HaueHus X , npu koropsix f (X) <I,5.
I)Vx¥-3;-2,5) 9(-0,5;3); 2)vx€¥-3;-2,5);
3)Vx€-2,5;-0,5) 9(3;4); 4)Vx¥-2;1,5).

BI. lana gynxuus ¥ = f(x) . Haitaure snauenne soipaxenus f (—4) + f(2) secnu
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+1
7 secnu x ©-1;

flx)=@"

5 secau x >—lI.

C1. U3 o6nactu onpenenenus GyHkiun Y = f ( x) HalaAUTe HaUMEHbIIee [EI0e YUCTIO:

1
= ++/—-x.
Y vx+35

Ilposepounas paboma no meme «lloxazamenvnan hynkuyun»

YA

1. 3Has, ut0 3* = q , HaliguTe 3°*77.
2

1)“?,- 2)a’; 3)3a%; 4)2a—1.

1 2. Ha pucynke n306paxén rpadux GpyHKumun

> 1)y=%§; 2)y=%§; 3Ny=7" 4)y=7"

3. ns 3ananHoi QpyHKIIMHN, HAWIUTE BEPHOE YTBEPKACHUE Y = %%

—/

1)pynkyusn eéo3pacmaem na [0;3 ] ;
2 )pynkuyus aenaemca HeuémHoii;

3 )naubonvuiee 3navenue GyHKyuu Ha [—3 ;2] pasno 8;

1
4 )naumenvuiee 3nauenue Yynkyuu Ha[ -2 ;—1] PasHO —.

85
4. Pacrionoxxute B MOpsiike yObIBaHUS YHCIa 6 ;67 %% s 1.

85 85 85 85
1)1;6@67”;%% ;2) %%w”mﬁ;l. 3)6’”;6@1;%% ; 4)67”;6@-%%;1.

V3-2
B1. Berauciure ( 52+ﬁ) +37 @77

5 +6€Q
-3¢

C1. Haiiiute 3Ha4enue BoIpaxenus 5“7 ecau =4.

Ilposepounas paboma no meme «/lozapugpmuuecxkas gynkyus»
1
1. Haiinure 3nayenue pynkuun y = log, xnpu x , = 3—6;x , = \b.

1 1 1 1
1)-2;—; 2)2;—; 3)——;2; 4)—;2.
) 2 ) 2 ) 2 )2

2. Haiigute X, ipu koTopoM 3Hauenne dpyHkuun 7 log : xpasno 3.

1)—1; 2)9; 3)27;4)maxozo x ne cyuecmeyemnt.

3. Cxematn4HO u300pasute rpapuk Gpynkuun Y =log; x .
1

4. Cpasuure c enununeii uucna 4A=1Iog,5 u B=log 13

2

1)A>1;B>1; 2) A>I;B<1; 3) A<1;B>1;4) A<I1;B<I.
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B1. HaiifuTe pasHOCTh MeKIy HAMOONBIIMM U HAUMEHBLINM 3HaueHusMK Gyukuun Y = log, X na

1
IIPOMEXKYTKE %, 83'

C1. Jlns kas10r0 3HaueHns napamerpa b Haiiaute o6nacts onpenenenus pynkunn y = log, (b €@+2) .

Hposeporma;l paﬁoma no meme «Pewenue nokazamenbvHvix ypa(menuﬁ u nHepaeencme»

—4x
1. Penire ypaBuenue 9°°*' =%§ .

4 4 2 2
1)——; 2)——=;3)—=; 4)—.
) 3 ) 7 )7 )9

_4
2. Pemnte HepaBEeHCTBO %% —%%0120.

1) Vxﬂ—3;+0) s 2)pewenuii nem; 3) % 0(—0—3]; 4) % «*.

3. Pewnrte ypasuenue ] t45 = 0,01.

1)-2; 2)-1,5;0,5; 3)-0,5;1,5; 4)-0,5;2.
1
4. Halinute HaMMeHbIIIEE 11eJI0€ pelIeHre HEPaBEHCTBA 25 < 5% @125,

1)-4; 2)2; 3)-5;4)0.
B1. Pemnte ypaBHeHuEe 64* = 12+ 8",
32-2"
x’—8x+15
Ilposepounas paboma no meme «Ilokazamenvnan u nozapugpmuuecxkan ynxkyuu. Ioxkazamenvusie

C1. Pemvite HEPaBEHCTBO

YpaesHeHus u Hepaseencmea))

[Toctpoiite rpaduku pynkuuin: 1.y=0,4"+1; 2.y=log, ( x —2) )

1000" 32¢
25"2

5. Pemure HepaBeHCTBa: a) %% %g =27 > 0.

6. Peure nepasenctso 36* @218 8 9*.
Ilposepounan paboma no meme «Onpedenenue mpuzoHomMempudecKux QyHKyui»

&3 Sz 137
1. Boruucnure: a) sm? 0) co %73, B) tg%Tg; r) ctgl3,5x .

3

1
2. Pemre ypaBHeHusi: a) sint = ) ; 0) cost= -

Pemre ypaBHenus: 3.4 +4* =260; 4.

3. Ynpocrute BblpaxkeHue: Cigt Qn( —t) +cos(2m—1) .

ctgt P
4. JlIokakuTe TOXKASCTBO: ——— —— =COS

1gt + ctgt
5. Berunciure: 2@inBP0 12 cos570 tg60 .

. 4
6. U3BecTHO, uTO Sint = 3 N 5 <t< 7 .Brruncnure: €ost; gt; cigt |

Ilposepounasn paboma no meme « Tpuzonomempuueckue ghopmynst coxiceHus apzymeHnoe»
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Haitgure 3HaueHMs1 BBIpaKEHUN:
T 7T b4 7T
1. sin 581Qwsi cos58 sinl3 ; 2. cos—Qs——sin—On—
g 12 @ 12 12 & 12
Ynpocture BIpaKeHUS:

3_cos(t—s)—sint0ins; 4,%00sa—sin%+ag.

5. lokaxwure Tosknectso sin(a+ B) + sin(a—f) = 2@ina®sp

6. Pemmute ypaBHenue sin 3x s x+cos3xQnx=0.
IlIpogepounasa paboma no meme «Dopmyibl MPUZOHOMEMPUL)

1. Yopoctute Beipaxkenue 1 —M
Y P 2@int

2. Pemure ypaBHeHue sin5x=sin3x .
3. Pemute ypaBHeHue sin5x = sin3x .

4. Jlokaxure TOXIECTBO 2 COS” ( 45 40!) sin8a 1.
5. Beruuciute cos 70 sin 1409 cos 10€.
6. Haiizinre kopru yparenus /3 @n x +cos x = 1 Ha orpeske [—37;37) .

Ilposepounas paboma no meme « Tpuzonomempuueckue ypasHenus»

b 4
Pemure ypaBuenus: 1. 2 @in x+ J2=0. 2. cos%+;§ 1=0.

. T
3. Pemure ypaBHEeHue cos( 27— x) — sin gz— + x% 1

4. Pemure ypaBuenue sin x €Qus x + 2 Qin’ x = cos’ x .
5. Haiizure KopHH ypaBHeHus sin’ x — 2 Qs x+ 2 = 0 Ha orpeske| =57 ;37) .

6. Perute ypasnenne 3@in’ x—4 @inx Qs x+5@Qvs’ x=2.
IIposepounas paboma no meme «Ilpaguna u hopmynvi OmbICKAHUA RPOUIEOOHBIXY

1. Haitnure nmpou3BOaHYIO (PYHKIIHH:

a) y=x’; 6) y=3, B) y= r) y=3-2x;

4.
x’
o) y= 2€9x+3@nx; e) y=x®sx, m)y—i; 3)y=(3x+5)4.

2. Haiigure yrom, KOTOpBII/I 00pasyeT C MOJIOKHUTEIBHBIM JTy4OM OCH a0CIice KacaTenbHas K rpaduKy
10

byHKIIUN y—x———+\/_Q 2 BTouke X, =1.

3. Beruncaure f%i eciu f =2@inx+3Q° -21Q+3.

4. TIpsAMoMHENHOE TBYKEHHE TOUKHM OTMCHIBAETCS 3aKOHOM § =¢° —¢° (M). Haliaure €€ ckopocTs B
MOMEHT Bpemenu f=2c¢,

5. Haiimure Bce 3HaueHus X, IPH KOTOPOM BBINOJIHAETCS HEpaBeHCTBO J ?X) @, ecin
3
f ( x) =12x-x".

Ilposepounas paooma no meme «llpumenenue npou3zeo00HOIl K UCC1€008AHUIO YHKUUIL)

1. Nana pynkmus y = x° —3x+4 . Haitnure:
a) MPOMEXXYTKH BO3pACTaHUs U yObIBaHUS (DYHKIINUU,
0) TOUKH 3KCTpEMYMa;

B) HauOoJIblIIee M HAUMEHbIIIEe 3HAYCHUS (PYHKIH HA OTPE3Ke [—1 ;4] .
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2. TTocToiiTe rpaduk pynkimm y=x" —3x’ +4.
3. CocraBbTe ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMH y = 4 Jx BTOUKE X=4.

4. TInomanp IPSAMOYroIbHOTO yuacTka, paBHa I44m ° . TIpu kakux pa3Mepax ydacTKa JUTHHA

OKpYKaroIIero ero 3adopa Oynet HauMeHbIen?
Ilposepounan paboma no meme «llepeoobpasnas u unmezpany

1. Noxaxure, uro F(x)=x"*=3sinx spusercs nepsoodpasuoit s f(x) =4x"-3 s x.
4 o N
2. na pynkumu y=—+ 3@in x naiigure KaKyl — HUOyIb IEpBOOOPa3HYIO, 3HAYEHHE KOTOPOU B
x

TOuke X =7 - OTpHULATECIILHOE YUCIIO.

4 z
3. Beraucnaute uHTErpaibl: a) # ;  0) 40s 2xdx -
1 VX )

4. BBIYHMCITHTE TLIOMAIb QUTYpPHI, OrpaHMueHHOMH manaM: y=1—x"; y=0; x=—-1.
5. Beruncnure miomanb GUrypsl, orpaHndeHHoM rpadpukom Qyakmun y = 0,5 @’ + 2, xacarensHOM K
3TOMY rpaduKy QYyHKIMH B TOUKE ¢ abciuccord X =—2 u npsmoit x =10.

Ilpogepounaa padoma no meme «llonamue o nezasucumocmu coovimuii. Beposmnocmov u
cmamucmuuecKkas 4acmoma HACMYRIeHUA COObIMUAY.
1. Tpu ctpenka crpenstoT 1o MmuiieHW. [Ipenmonaraercsi, 4To COOBITHSA TOMAJAHWS B MUIICHb IS

CTPENIKOB ~ HE3aBHCHMBI M BEPOATHOCTH  TONAJAHMWS  CTPEIKOB B  MHUIIEHb  PaBHBI:
p;=0,9;p,=0,8; p,=0,7 . KakoBa BepOATHOCTb TOTO, UTO:

) BCE TPH BBICTPENA OKAXKYTCS YCIENIHBIMK?

6) XOTSI OBI OJIMH U3 TPEX BBHICTPEIOB OKAXKETCS YCIEITHBIM?

B) OJIMH BBICTPEN OKAKETCS YCIIEIIHBIM, [BA HE YCHEITHBIMU BRICTPEIaMu?

2. Cneunanuct Beicmiei kpanudukanuu cooupaer 40 % npubopos, HaneKHOCTH KOTOphIX pasHa 0,95

npuOOpOB, HAIEKHOCTH KOTOpeIX paBHa 0,75 . Onpenenurs BEPOATHOCTH TOTO, YTO CIIy4YaiHO
otoOpaHHbII pubop Oyzner padorarh 6€30TKA3HO.
3. 15% Bcex myxunn M 3% Bcex JKEHIIMH — JaIbTOHUKHM. Hayraj BBIOPaHHOE IIMIO OKa3aloCh

JanbTOHUKOM. KakoBa BEPOSATHOCTH TOTO, YTO 3TO MYKYMHA. UMCIO MYKYUH M SKEHIIMH CUMTAETCS
OJIMHAKOBBIM.

4. Uper oxora Ha Bojka. B oxore yuyBcTByroT 4 oxornuka. H,—coObiTue — BOJK BbINIET Ha 1-TO
oxoruuka. H,— coObiTve — BONK BbIEN Ha 2-r0 oxoTHUKA. H;— coObITHE — BOJK BBIIET HA 3-TO
oxorauka. H,— coObITre — BOJIK BbIIIEN HA 4-TO OXOTHUKA.

BeposTHOCTh BBIXO/IA BOJIKA HA 1- 10 0XoTHHKA paBHa P ( H ,) =p,=0,4.

BeposTHOCTH BHIXOZI@ BONIKA Ha 2- To oxotHuka pasna P(H,)=p,=0,3 .

BeposTHOCTb BbIX0J1a BOJIKA Ha 3- ro oxotnuka pasua P(H,)=p,=0,2.

BeposTHOCTH BBIXOZIA BONKa Ha 4- ro oxotrnka pasna P(H,)=p,=0,1.

BeposiTHOCTh  yOuWiicTBA BOJNKA TEPBHIM OXOTHUKOM, €CIM BOJK BBIIET HE HA  HEr0, paBHA
P(4/H,)=0,9.

BeposATHOCT yOMICTBA BOJNKAa BTOPHIM OXOTHHKOM, €CIIM BOJNK BBIIIE]T HE Ha  HETO, pAaBHA
P(4/H,)=0,8.
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BepositTHocTh yOWiicTBa BOJIKA TPETBHMM OXOTHHUKOM, €CIIM BOJK BBIIIEN HE Ha  HEro, paBHA
P(A/H,)=0,7 .

BepositTHoCTh yOuWiiCTBA BOJKAa YETBEPTHIM OXOTHHKOM, €CJIHM BOJIK BBHIIIET HE Ha HEro, paBHA
P(A/H,)=0,6 . Kaxosa BeposTHOCTb yOHHCTBa BOMKa?

5. Nmeercs Tpu ypHBI. B miepBoit HaxomuTcss 5 OenbIx mapoB U 3 4YEPHBIX, BO BTOPO —6 Oenbix 1 2

4EpHBIX, B TpeTheil—I0 Oenbix mapoB. BelHMMAIOT Hayrax OOvH IIap. YpHa BBIOMpaeTcs TOXKE Hayraj.
HaiiTi BeposITHOCTB TOTO, UTO 3TOT IIap OebIii.

6. Tpu cTpenka cTpesroT 10 OAHOM Lienu Mo 2 pa3a Kaxablid. M3BECTHO, YTO BEPOSITHOCTH NONAJaHUs
sl Kakaoro crpenka paBHa 0,5 u He 3aBUCHT OT Pe3yJbTATOB APYTMX CTPENKOB M TMPEIBIIYIINX
BBICTPETIOB. MOXKHO JIM yTBepXkaath ¢ BeposTHOCThIO 0,99, uro B menb momager XoTsi Obl  OJIHMH
BBICTpEIL.

T'eomempus.
Ilpogepounas paboma no meme «B3aummnoe pacnonosricenue npamplx u naocKkoCmu.

Iapannenshocms npamvlx u naocKocmeiy.

LIlpsimpie @ u b mepecekatotcs. llpsimast € sBisieTCsl CKpeUIMBAOLIeiics ¢ mpsaMoil €. Moryt
npsMbie b 1€ ObITh TapaNIeTEHBIMU.

2. TlnockocTh @ TPOXOMUT Yepe3 cepearHbl O0KOBBIX CTOpoH AB u CD tpanetyuu ABCD - touku M
uN.

a) Jlokaxure, uto AD Pa.

0) Haiigure BC , eciu AD =10 cm; MN =8 cm

3. [lpsimass MA npoxomut yepe3 BepuinHy kBajgpara ABCD w He JIeKUT B TUIOCKOCTH KBaJIpara.

a) loxaxure, uto MA u BC - ckpemmBaronmecs npsmeie.

6) Haiizure yron mexy npameivia MA u BC | ecitu @QMAD = 45°.

4. Touxu E u F nexar B mnockoctd B, a touka M - B muockoctu & . TlocTpoiiTe UMY TIepecedeHus
miockoctd EMF ¢ miockocTaMu & u ﬁ . IToscaure.

5. OcuoBanne AD Ttpanenu ABCD nexut B miockoctu @& . Uepes toukn B u C mpoBeIcHBI
napajuielibHbIe TIPSMBbIC, TIEPECEKAIOIINE TUIOCKOCTh B TOUKaX E U F COOTBETCTBEHHO.

a) Jokaxurte, uto BCEF - mapannenorpamm.

6) KaxoBo B3aumMHoe pacrnonoxenue npsameix EF u AB ? [losicHuTe.

6. Otpe3ok AB mnapasmieneH wiockocTi &, a otpe3ok CD nexuT B 3TOM miockoctd, npuaéM AB =CD .
MOoXHO 1 yTBEPKAaTh, UTO YeThIpEXyronbHUK ABCD - napannenorpamm? [losicauTe.

Ilposepounas paboma no meme «llepnenouKynapunocme npamuix u niaockocmeil. MHozozpanHuKuy.
1. KA - nepnieHauKynsp K miockoctd tpeyronsauka VABC . Ussectno, uro KB L BC .

a) Jlokaxwure, uto TpeyroabHuk VABC - npsMOyrosbHbIii.

0) JlokaxxuTe nmepneHIuKyIsspHocTh wiockocteit KAC n ABC .

B) Haiimure KA, ecmu AC =13 cm; BC =5 cm; QKAB = 45°.

2. OcnoBanne AC paBHOOEIPEHHOTO TPEYroJIbHUKA JIKUT B TUIOCKocTH & . Haiinurte paccrosHHE OT
Touku B 110 tiockoctu &, eciiu AB =20 cm; AC =24 cm | a nByrpaHHblil yroi MEKIy IIOCKOCTIME
ABC u @ paBen 30°.

3. 3 Touku A K twiockoctd @& mpoBeneHbl HakioHHbIE AB u AC , oOpasymoomue ¢ MmI0CKOCThi0 &
paBuble yribl. M3BecTHO, uto AB = BC . Haiigure yrisl tpeyronsauka VABC .

4. OcHOBaHuE NPAMOU MPU3MBI — MIPSAMOYTOJIbHBIN TPEYTrOJbHUK C KareTaMu 6 u 8 cm. Haiinure muiomaab
OOKOBOI MOBEPXHOCTHU MPU3MBI, €l €€ HauOobIas OOKOBas TpaHb — KBApaT.
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5. BokoBoe pebOpo MpaBUIIBHON YETHIPEXYTOJBHON MUPAMUABI paBHO 4 cmu 00pa3yeT ¢ IJIOCKOCTBIO
OCHOBAHUS TUPAMUJIBI yTo 45°.

a) HaiinuTe BbICOTY MMpaMuIbL.

0) Haiinure momaas 60KOBOI MOBEPXHOCTH TUPAMUIBI.

6. Pe6po npaBunsHOTO TeTpasapa DABC pasuo 4. [loctpoiite ceueHne TeTpaspa, MpOoXoasiiee Jepes
cepenuny pedpa DA mapamienbHo iockoctd DBC | HaiinuTe TUIOMIa b STOTO CEYCHUSL.

Ilposepounas paboma no meme «Bexkmopwt ¢ npocmpancmeen.
1. lan ky6 ABCDA,B,C,D, .

a) HasoBute BekTOp ¢ HayanoM B Touke D, , paBHBIN BEKTOPY AB .

0) HazoBure Bextop paBusiii, AB,+ B,D .

B) HazoBute Bektop paBubiii, D,D—D,B .

r) HazoBure BekTop x, yaoBieTBopstoumii paseHctsy DA+ x+ DD, = DB, .

2. B npaBunsnaom terpasape DABC ¢ pebpom @ touka O - uentp tpeyronsuuka VABC .
um jum
a) [ToctpoiiTe BekTOp EDB - EDA Y HallIUTE €ro JUINHY.

[ /) LaaN
6) Haiiure [DA+AC-0C|.

3. MA - nepueHAHMKYISIp K IUIOCKOCTH pomOa ABCD . Paznoxwutre Bektop MC TI0O BEKTOpam

AB; AD; AM .
I '} o r I
4. BGKTOpBI a4 U p HEKOIMHCAPHBHI. Hatigure 3Hauenus k , IPU KOTOPBIX BEKTOPHI ¢ = k“+ 4p U

' r
d=a+k é KOJUIMHEAPHBI.
IIposepounas paboma no meme «Koopounamol u 6eKmopul 6 npocmpancmeey.

1. Nanst Touxn A(2;-4;1) u B(-2;03) .
a) Haliqute koopanHaThl cepeuHbl oTpe3ka AB .
0) Halinute KoOpIMHATEI W JUTHHY BEKTOPA BA .

B) Haitnure xoopaunarel Touku C , eciii CB = BA -
r r

[} L4 r . r o
2. JlaHbl BEKTOpBI @ U p , npuuéM a = 6i —8k; ‘b‘ =1; ?,1;) = 60° . Haiinure:

r r 1 . r
a) q®; O ‘a + b‘ ; B) 3HaueHue M | 1pu KOTOPOM BEKTOPHI & U C{ 4;1; m}
NEPIEHIUKYIISIPHBI.
3. B xybe ABCDA,B,C,D, ¢ pebpom I Touka O - -nentp rpanu ABCD . Vicnionb3ys METOI KOOPAMHAT,
HauuTe:
a) yron mexny npameivu A, D n B,0 .
0) paccTosiHue OT ToYku B 1o cepeaunbl otpeska A, D .
4. lan npaBuibHbIN TeTpadap DABC c pebpom @ . Ilpu cuMMeTpuH OTHOCHTENBHO Tuiockoctu ABC
touka D nepenwia B touky D, . Haiinure DD, .
Ilposepounan paboma no meme «llununop. Konyc. Illlap. O6vémubl meny.
1. Ha paccrossHuu 8 cmOT TIeHTpa IIapa MpoBEIeHO CEYCHHE, JJIMHA OKPYKHOCTH KOTOpOTO paBHa 127
cm. Haiinure miomaps ero moBepXHOCTH.
2. Bricota nunuHApa BABOE Ooibie ero pamuyca. [lnomans GOKOBOW MOBEPXHOCTH IMJIMHIApPA paBHA
100mm °.
a) Haiinure momaas 0CeBOro CEYCHHS IMIIMHIPA.
0) Halinure momans ceueHus MUIMHAPA, TPOBEAEHHOTO MapalljIeIbHO €r0 OCH Ha PaCCTOSTHUH
4 cm OT HEE.
3. [IpssMOyrobpHBIN TPEYTOJBHUK C TUIIOTEHY30M 25 cm ¥ IPOBENEHHOM K HEM BpIcOTON 12 cm Bpauaercs
BOKpYT TMNOTEHY3bl. HaliuTe moniaap NOBEpXHOCTH TeJla, MOJYUYEHHOIO MTPU BPAIlleHHUH.
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4. Ha paccrosHun 12 cm OT LIEHTpa LIapa MPOBENEHO CEYEHHUE, paguyc Kotoporo paseH 9 cm. Halinure
00BbEM I1apa U MJIOLIAIb €r0 HOBEPXHOCTH.
5. B npasuibHO# TpeyronbHON nupamujie anopema pasHa [ u o6pasyer ¢ BBICOTON IUpaMujisl yroin & .
Haiigure 06bEM mupamMuab.
6. PaBHOOEIPEHHBIN TPEYrONbHUK C OCHOBAHUEM 8 cm U nepuMeTpoM I8 cm BpalaeTcst BOKpYT IpsMOH,
napajyieIbHOW OCHOBAHHIO M MPOXOJSIICH uepe3 BepIIMHy HAauOOJNBIIEro yria TpeyroibHuka. Haiinure
00BEM TeTa BpaleHusl.

Temamuka nucbMeHHbIX padom
Pazoen «Anzeopa»
Kopenp M—ii creneHn u ero cBoicTBa. CTeneHb C palMOHAJIBHBIM Moka3zaresneM. Jlorapudmel u ux
cBoiicTBa. TpuroHoMmerpuueckue (yHKIMH J1000r0 yria. OCHOBHbIE TPUTOHOMETpUUYECKHE (OPMYIIBI.
@opmynel npuBeneHus.  DopMyabl CIOXKEHHS M HMX CIEICTBUS. TOXIECTBEHHbIE NpeoOpazoBaHU
BBIPAKEHUM.
Pazoen « @yukyuu)
Oyukiuu u rpaduxu. KBaapaTHeiid TpéxwieH. DieMeHTapHOe HccienoBanue (yHKIUN (MX CBOMCTBA U
rpadukH). Crenennast  (yHKIHSL. [ToxazatenpHas QyHkuusa. Jlorapudmuueckas GyHKIMA.
Tpuronomerpuueckue Gpynkiuu. YErHbie U Heu€THBIE GYHKIMU. [IleprOANYHOCTD TPUTOHOMETPUYECKUX
¢byakiui. CBOMCTBA TPUTOHOMETPUUYECKUX (YHKIMNA. APKCHHYC, apKKOCHHYC, apKTaHT€HC U
ApPKKOTAHI'EHC.
Pazoen «Hauana mamemamuueckozo ananu3zay
[TpaBuna u popmyibl OTBICKaHUS MPOU3BOAHBIX. [IprMeHeHe MPOU3BOTHOM K UCCIEIOBAHUIO (DYHKIHI.
[TepBooOpa3Has 1 UHTETpal.
Pazoen «Ypaenenus u nepagencmear
VYpaBHEHUS U HEPABEHCTBA C OJIHOM NEPEMEHHOU. YpaBHEHHUs, COACPKAIINE IEPEMEHHYIO 0] 3HAKOM
Moxyns. HepaBeHcTBa, coneprkaline NEpEeMEHHYI0 10/l 3HaKOM Moyisi. MppanyoHanbHble ypaBHEHUS U
HEPABEHCTBA, U UX CUCTEMbI. YpaBHEHUS U HEPABEHCTBA C NTapamMeTpoM. MeTon HHTEpBaJIoB.
[Toka3arenpHble ypaBHEHHUSI M HEPABEHCTBA, U X cucTeMbl. Jlorapudmudeckue ypaBHEHHS U
HEPABEHCTBA, U UX CUCTEMBI. [IpocTeiiiine TpUroHOMETpUUECKUE YPAaBHEHHSL. TpUTOHOMETPUUECKHE
YpaBHEHUS U HEPABEHCTBA, M UX CUCTEMbl. MeTO/IbI pellieHNs ypaBHEHUH.
Pazoen «Inemenmor meopuu eepoamuocmeii u MamemMamuieckoi CmamucmuKu)

Tabmuunoe W Tpaduueckoe NpPEACTaBICHUE MaHHBIX. UWCIOBBIE XapaKTEPUCTHUKU PSAJOB JTaHHBIX.
[ToouepenHblii M OAHOBPEMEHHBI BBIOOP HECKOJIBKHUX HJIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
@dopMyIbIuKCIa IEPECTAHOBOK, COYETAHUMN, pa3MellleHui. Pelienne koMOMHATOPHBIX 3a4a4.

@®opmyna OuHoma HproroHa. CpoiicTBa OuHOMMaNbHBIX Ko3(duuumenroB. TpeyronpHuk [lackains.

DrneMeHTapHble U CIIOXKHBbIE cOObITHS. PaccMoTpeHue ciaydaeB W BEPOSTHOCTh CYMMBI HECOBMECTHBIX
COOBITHH, BEPOATHOCTh HPOTHUBOMOJIOKHOTO CcOObITUS. IloHATHE O HE3aBUCUMOCTH  COOBITHIA.
BeposiTHOCTB M cTaTHCTHYECKAsk YAaCTOTa HACTYIIJICHUS! COOBITHS.

Pazoen «I'eomempun»

B3anMHoe pacnionoxkeHue npsmMbIX U miockoctel. [lapannenbHOCTh NPSMBIX U IITOCKOCTEH.
IlepnieHIUKYISIPHOCTD NPSMBIX U IUIOCKOCTEN. MHOrorpanHuku. BekTopsl B mpoctpancTse. KoopauHaTsl
U BEKTOpHI B pocTpaHcTee. Llununap, konyce, map. O6beMbl Tel.

Hmozoewtii mecm npomescymounoi ammecmayuu no meme «Anzeopa u nauana ananuza» (1 sman)

1. Beruucnure sin® 15°+ cos® 15°.

a) 0,875 0) 0,25 6) 0,75 2) Ipyroi OTBeT.

2. Halinure MHOKECTBO 3HAYEHUU @FCSin x\/ )

a)%j,ﬂ 6) %’; e)%

o o o . 2
3. Haiinure HauMEHbBIINHA TTOJIOXKHUTEIIBHBINA NTepUo]l GYHKIIUU Y = sin” 3Xx .

2) Ipyrou OTBET.
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2
a) ?ﬂ 0) 67 8) % 2) Ipyrov OTBET.

. T v/
4. Haiinute Bce pellieHUs] HEPaBEHCTBA stn%)c—E% 0,5 w3 npomexyTtka %71’ ;—33.

)8, 7%z ¢ 8, 71y @in 1Q@nal o
a = 12° "7 = 8 2 12 7’ 24 ¥ Apyroii otser.

5. Pewvre ypasuenne 3 sin’ x+10cosx—6=10.

2 1
a) 0?” 1206k QZ 6) 0% +21K;KQZ o) Qurccos—+2mk;KQZ o) apyroit otser.

b3
6. Haiinure npon3BoaHy0 QyHKIUA Y = cos( -3 x) B TOUKE X, = Z

a) ¥ 0) —¥ 8) 0 2) Ipyrou OTBET.
7. HaiifiuTe TaHTEHC yIila HAKIOHA KacaTelnbHol K pynkiuu  y = 2x’ —3x’ B touke X, =2
a) 20 0) 6 8) 28 2) Ipyron OTBET.

2
8. Pemnte HEpaBEHCTBO *)‘;;—60 @ .
x —

0 (-6:6) 0(6:10] ) (~6:6) ¥(6:10) ) (~6:10] 2) apyroi orver

4
9. Haiigute cymmy HauOOJbIIEr0 U HAMMEHBIIIET0 3HAYCHUN QYHKIUHU yX= 34 X-  HaoTpeske [0;2] .

8 16
a) 0 0) 3 8) 3 2) Ipyrou OTBET.
10. Haiimute nHTEpBaNBl BO3pacTaHus PyHKIMH Yy = — x( x— 2) ?)

a) % ;23 0) % ;23 6) TaKWX HET. &) IPYTOH OTBET.

Hmozoewtii mecm npomescymounoi ammecmayuu no meme «Anzeopa u nauana ananuza» (2 yman)
1. Kakast TuHus 3a/1ae€TCs ypaBHEHUEM X +y'+1=2y.

a) napabona 6) OKPY)KHOCTb @) IpsiMast &) JPYrou OTBET.

2. Haiinure 3Hauenue Belpaxenus log, 0,4+ log, V2+ log, 10 .

a) 2,5 0) 3 6) 3,5 2) npyroii oTBeT.

3. Haiigute obnacte onpenenenuss GyHKIuu Yy = lg( I-x-2 xz) )

a) (-1;0,5)  6)[-1;0,5] ¢ (-&-1)U(0,5;+9) 2) npyroii otser.

4. Haiinure cyMMy KOpHEii ypaBHEHHSI |10g ,x+1 | =2,
1 7 .
a) ZE 6) —2 6) IE 2) NpYroii OTBET.

5. HaiiuTe Bce MOJOKUTENIbHbIC PEIICHHS HEPAaBeHCTBA 4* + 2 @3 €@ .
a) 0{ 0} U[1;+©) 6) [2;+9) 6) [0;+9) ) npyroit otser.

6. Haiinute cymMmmy KOpHEW ypaBHEHUS ( X +x- 2) 1,5% ‘&

a) —1 6) 0 6) 1 2)HeT KOpHEN.

35



o . — — T
7. Haitnure momans GUrypbl, OrpaHUMYCHHON JUHUSIMU YV = COS X U Y =—=CO0S X ' ecnn |x| 03

a) 2 0) 8 8)®  2) IPyToii OTBET.
8. B xaxoii Touke npomsBoaHas GyHkupn y=2x—x"’ pasHa 1.

a) 0,5 6) TakoW TOYKH HET. 8) 0,25  2) npyroii oTBET.

2
9. Bplunicaure UHTErpal @x -3) dx .
1

1 1
a) 76 0) 3 8) 0  2) mpyroii OTBET.

x?—x -1

xXX+x=2

ay 2 o)y o1 8)y 93 2) Ipyrou OTBET.

10. HaiinuTte 065acTh 3HaUCHUI BBIPAXKEHUS

Hmozoewtit mecm npomesxcymounoi ammecmayuu no meme « I'eomempusny» (3 sman)

1. Tpeyronmeauk ABC — npoexnust TpeyronbHuka MNP Ha TNIOCKOCTh & , Touka D JIEKHUT Ha OTPE3Ke
AB , npuuem Touku A; B;C; D — npoexiuu touek M ;N ; P; K coorBercrBenno. Haiimure MN , eciiu
AD=4 cm, DB=6 cm, MK =6 cwm.

a) 12 cm 0) 10 cm 8) 15 cm 2) Ipyrou OTBET.

2. [lnockocts &, mapamnensHas cropone AB tpeyronmsuuka ABC , nepecekaer ero B Toukax A, u B,

nexamux Ha npameix AC u BC coorerctBenno. Haiinure A,C | ecmm: AC=15cm, A, B, =4 cm,
AB =20 cwm.

a) 3 cm 6) 10 cm 8) 4 cMm 2) Ipyroii OTBET.

3. Haiigute paccrosiHre OT HEKOTOPOM TOYKH 10 IJIOCKOCTH KBaJpara, €CJIM PacCTOSIHUE OT 3TOW TOUYKHU

70 BCEX €r0 CTOPOH PaBHO 4 CM, a CTOpPOHA KBaJpaTa paBHa 2 CM.

a)\/ﬁ cM 0) 23 em 8) JI5 em 2) Apyrou OTBET.

4. PaccrosiHue ot cepeauHbl oTpe3ka AB, mepeceKaroero miockoct &, no miockoctd & pasHo 15
CM, a PacCTOSIHUE OT TOYKH A 10 IUIOCKOCTH & paBHO 12 CM. HAAUTE PACCTOSHHUE OT TOUKU B 10
IJI0CKOCTH & .

a) 38 cm 6) 42 cm  8) 32 cM  2) Ipyroii OTBET.

5. Ilpu xakomM 3Ha4YeHUU a JuiMHa Bektopa AB  paBHa 310 ? Koopaunathl TOYEK
A(2;3;4); B(9:7;4a).

a) —1u9 6)9 ¢ —9ul ) npyroii oTBeT.

6. Touxa C — npoekuus touku C; Ha mnockocts @ . HaliamTe KOCHHYC yIla MEXIY IUIOCKOCTBIO

tpeyronbinka ABC, u @, tne AB npunamiexur @&, eciu tpeyronsiuk ABC, - paBHOCTOpOHHMIA, a

yron ACB - npsmoii.
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a) 73 0) @ 8) J3 2) Ipyrou OTBET.

7. Touka B nenut otpe3ok AC B otHomienuu 2 : 3. Haiinute koopauHaTel TOuku B, ecnu
A(1;-2;4);C(6;12;9) .

a) B(4:4;7) ) B(3;3,6;6) ¢ B(3.5:6;6,5) ) npyroit otser.

Hmozoewtit mecm npomescymounou ammecmavyuu no meme « I'eomempuny (3 sman)

1. TTo xakoii opMyJsie BEIYUCIISIETCS TUIOIIAIbh TIOBEPXHOCTH I1apa paauyca R ?

a) 4TR* 6) R’ 6) 2wR’ 2) npyroii OTBeT.

2. BoxoBoe peOpo HAKJIIOHHO# MPU3MBI PaBHO 6 CM M HAKJIOHEHO K TUIOCKOCTH OCHOBAHUS MO/ yIiioM 60°
. HaliguTe BhICOTY IPU3MBI.

a)\/§ cM 0) 3 cm 8) 3J3 em 2) Opyrou OTBET.

3. Pagmyc kpyroBoro cektopa paBeH 6 cM, a ero yron - 60°. Cexktop CBEPHYT B KOHHYECKYIO
MOBEPXHOCTh. Haliure miomaas OCHOBaHMS KOHYcA.

a) 21w cm? 6) 0,57 cM’ 6) ® cM®  2) IPyroii OTBET.

4. Haiimute 00beM MOJHOTO I1apa, €CIIM PainyChl €ro BHYTPEHHEH U BHEUTHEHW MOBEPXHOCTH PAaBHBI 3 CM
u 6 cMm.

a) 1267T cm® 6) 1897T cM®  ¢) 2527T cm®  2) apyroii OTBeT.

5. Tnomay rpaHeii pAMOYyroibHOTO napaienenunena 2 cm’, 8 cm’ u 4 cm’. Haiijure ero o0beM.

a) 8 cm® 6) 10 cv® 6) 6 cM®  2) IPyroii OTBET.

6. Haiigute o0beM TpeyroibHOIl mupaMujbl, OOKOBbIE pedpa KOTOpOH B3aUMHO MEPHEHAUKYISPHBI U
paBHbI cooTBeTCTBeHHO 14 cM, 4,5cmu 2 cm.

a) 27 oM’ 6) 21 cm® 6) 42 cM® 2) Apyroi OTBET.

7. CrnmaBuiM JBa CBUHIIOBBIX IIapa ¢ paguycaMud 3 cM Kaxablid. Haiimute nuameTp MmoyduBIIErocs
mapa. OTBET OKPYIIIUTE J10 JECATHIX.

a) 7,4 cm 6) 7,2 cm 8) 7,6 cM 2) npyroi OTBET.

IK3amen no mamemamuke
1 cemecmp
Teopemuueckas uacmeo
1.BoIpaskeHus ¢ nepeMeHHOM, UX Kiaccudukanus. ToxaecTBeHHbIe TPeo0pa30BaHus BHIPAKECHUN.
MerTonbl ToKa3aTenbCTBa TOXIAECTB. ([Ipumepol)
2. llenple BeIpaxkeHUs U UX MpeodpazoBanus. (DopMysbl COKPAIEHHOTO YMHOXKEHUS ¢
doxazamenbCmeom).
3. KBagparHsiii kopeHb. AprupMETHISCKHI KBAaPATHBIN KOPEHb U €r0 CBOMCTBA (¢ 00KaA3amenbcmeom).
4. ToxxaecTBEHHBIE TTPe0Opa30BaHMS BRIPAXKEHUH, COAEPIKAIIUX KBAJAPATHBIE KOPHH (0O0CHO8aMb

aneopummbt).
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5. Kopens M —0ii cTeneHu u ero CBOUCTBA (¢ dokazamenvcmeom). ToxIeCTBEHHBIE TPe0Opa3oBaHUs
BBIPKEHHH, COAEPIKAIINX KOPEeHb M — cTerneHu (00ocHosams aneopummbol).

6. CTeneHp ¢ palliOHATBHBIM MOKa3aTeNIeM B €€ CBOMCTBA (¢ dokazamenbcmeom). TOKIECTBECHHBIS
npeoOpa3oBaHus BBIPAXKEHUM, COAEPIKAIMX CTENEHb C PALMOHAIBHBIM [TOKA3aTesIeM.

7. [onsitue norapudma. CpoiictBa norapudmoB (¢ dokazamenvcmaom). JlorapupmMupoBaHue u
MOTEHIMPOBaHKEe. TOXIECTBEHHBIE MPEOOPA30BAHUS BBIPAKEHHUHN, COAECPKAIINX JIOTApUPMBIL.

8. O6mme cBeneHust 00 ypaBHEHHIX (OTpeIeiICHUE, KOPHHU, YUCIIO KOPHEH, UTO 3HAYUT PEIIUTh
ypaBHeHHE). PaBHOCHIIbHBIE YPaBHEHUS U UX CBOMCTBA (¢ dokazamenbcmeom).

9. JIuneiinoe ypaBHeHue. MccnenoBanue ero penieHusi. MeToapl peleHysl IMHEHHBIX YpaBHEHUN
(aHamuTHYECKUM U rpaduyecKuit).

10. KBagpaTtHoe ypaBHeHUe (ompeaeeHne, BUabl, BEIBOI (hopmyil, Teopema Buerta (¢
00Ka3amenbCmeom)).

11. IpoGHO-parioHalIbHBIE YpaBHEHHUS, CIIOCOOBI UX peUIeHus (Oe300kazamenbcmea).

12. Cuctembl TMHEWHBIX U HEMMHENHHBIX ypaBHEHHUHM. CIOCOObI UX peleHusl.

13. UppaunroHalibHbIE YPABHEHUS M METOJIBI UX PEIICHUS.

14. YpaBHeHus, cofepKaliie nepeMeHHyIo o] 3HaKoM MoAyis. Buisl ypaBHeHHH U c11OCOOBI MX
pelIeHusl.

15. IIpocreiimne noka3aTeabHbIE YPaBHEHMS, UX pelieHue. [IpreMsl peleHns noka3aTeIbHbIX
ypaBHEHUH.

16. IIpocreiimue norapupmMuueckrue ypaBHeHus, Ux pemenue. [Ipuemsl penienus sorapupMudeckux
YPaBHECHHUHU.

17.YpaBHEHUs CTENEHU BbIIIE BTOPOM U METOABI UX pelieHus. Teopema o 1eJIOUMCIEHHBIX KOpHSX (¢
dokazamenbCmeom).

18. HucnoBbie HEPaBEHCTBA U UX CBOICTBA (¢ 00KA3amenbcmeom).

19. JlokazaTenbcTBO HEPABEHCTB. METO/IbI 10Ka3aTeNbCTBRA.

20. HepaBenctsa ¢ nepemenHo#. CBONCTBA paBHOCUIIBHBIX HEPABEHCTB (C 00KA3amenbCmeom).

21. JIuHeitHbIe HEPABEHCTBA U UX PEIICHUE.

22. KBagpaTHble HEpABEHCTBA U UX PEILICHUE.

23. JIpoOHO-panmoHaIbHbIe HEPABEHCTBA U MX pelIieHne. MeTo HHTEpBaJIoB.

24. UppanuoHanbHble HEPABEHCTBA U X PELLICHUE.

25. Ilpocreitmme nokazaTebHble HepaBeHCTBA. [IpreMbl peleHns moka3aTeIbHbIX HEPABEHCTB.

26. IIpocreiimue norapupmudeckue HepaBeHCTBa. [Ipuemsl perieHus Jorapu(pMUUIeCKUX HEPABEHCTB.
27. Buapl HEPaBEHCTB, COAECPKAIINX IEPEMEHHYIO 110/ 3HAKOM MOAYJIS. MeTobl UX pEIICHUSI.
28.0mpenenieHue TPUTOHOMETPUIECKIX (DYHKITUI YUCIIOBOTO aprymeHnTa. OCHOBHOE
TPUTOHOMETPUYECKOE TOk1eCTBO. COOTHOIIEHUS MEKIY TPUTOHOMETPUUECKUMU (PYHKIMSIMH OJTHOTO
apryMeHTa (c 6616000Mm).

29. ®opmyiisl IpUBEAEHUS (6b1600).

30. ®opMynBI CIIOKEHUST TPUTOHOMETpHUYECKUX (DYHKIUH (861600).
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31. Tpuronomerpuyeckue QyHKIIMH JBOWHOTO U IMOJOBUHHOTO apryMeHTa (8b1600).

32. [Ipeobpa3oBanue MPOU3BEIACHUS TPUTOHOMETPHUECKUX (PYHKIHIA B CYyMMY, 0OpaTHOE
npeoOpazoBaHue (661600).

33. Onpenenenue u cBoiictBa PyHKIUU Y = €08 X (00HO ¢ dokazamenbcmeom), Tpaduk.

34. OnpesienieHue U CBOMCTBA GYHKIUU Y = SIR X (0010 ¢ doKkazamenbcmeom), Tpaduk.

35. Onpenenenue u cBoiicTBa QyHKIUU Y = I8X; Y = CI8X (00HO ¢ dokazamenbcmeom), TpaduK.
36. O6paTHbIE TPUTOHOMETPUUECKHUE (DYHKIIMU X CBOMCTBA U TpauKu.

37. Pemienue ypaBuenust sinx =a . OnpezneneHue arcsina .

39. Peuienue ypaBHeHust €08 X =a . OnpenesieHue arccosa

40. OT60p KOpHEH TPUTOHOMETPUUECKOTO YPABHEHUS, YIOBIETBOPSIOLINX 33JAHHOMY YCIOBHIO
(mpuHAIEKAIUX MPOMEXKYTKY) (4 crocoba).

41. Pemenue ypaBHeHus: 18X =a; Cigx =a  Onpenenenue @rcigx; arccigx

42. PenieHue TPUrOHOMETPUYECKUX HEPABEHCTB.

43. PemieHue cUCTEM TPUTOHOMETPUUYECKUX YPABHEHHM.

44. PemieHue cUCTEM TPUTOHOMETPUYECKUX HEPABEHCTB.

45. Ilousarue o npou3BoAHON GYHKIMH, GU3MUECKUIM U TEOMETPUUYECKUN CMBICI POU3BOTHOM.
46. YpaBHeHHUE KacaTeabHOU K TpaduKy QyHKIIHH.

47. Ilpon3BonHbIE CyMMBbI, PAa3HOCTH, IPOU3BEACHNUS, YACTHOTO.

48. TIpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

49. IlpuMeHeHue NPOU3BOIHON K HCCIeI0BaHUIO (YHKIMNA U TOCTPOSHHIO TPadUKOB.

50. ITepBooOpa3znas. @opmyna Herotona-JIeitOHua.

51. TabnuuHoe U rpaduueckoe NpeACTaBIeHUE TaHHbIX.

52. YucnoBble XapaKTEPUCTUKU PAIOB JaHHBIX.

53. IlooyepenHsplii 1 OAHOBPEMEHHBIN BEIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOTO MHOKECTBA.
54. ®opmybl UHCIIa IEPECTAHOBOK, COUYETAHUM, pa3MEILICHHA.

55. ®opmyna 6uHoma HeroToHa.

56. CBoiicTBa OMHOMHAIBHBIX KOA(PPHUIIMEHTOB.

57. Tpeyronsuuk I[lackans.

58. DnemMeHTapHbIC U CII0KHBIE COOBITHSI.

59. PaccMoTpeHuMe ciay4aeB U BEpOSTHOCTb CYMMbI HECOBMECTHBIX COOBITHH, BEpPOSTHOCTh
MIPOTHUBOTIOIOKHOTO COOBITHSL.

Hpakmuuecmm yacmo

[IpakTHueckas 4yacTh: TECT [0 MaTepragaM KOHTPOJIbHO — U3MepUTeIbHbIX MaTtepuaiioB EI'D u O
CmoTpuTe 3amadu U3 OTKPBITOTO OaHka 3amanuii mo EI'D u OI'D B mocoOusaX Jj1st MOATOTOBKU K

UTOTOBOM aTTecTanuu u Ha caiite Pemryera.po.

Hpozpamma IK3ameHa no mamemamuke

2 cemecmp
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Teopemuueckas uwacmeo
1. AKCHOMBI CTEpEOMETPHUHN.
2. BzaumHoe pacnonoxeHue OpsMbIX B IPOCTPAHCTBE (MapalieIbHOCTh, MEPIEHINKYISIPHOCTB).
Teopema o Tpex MepreHINKYIIpaXx.
3. B3aumHOe pacnosioykeHue NpsIMbIX U IUNIOCKOCTEN B IIPOCTPAHCTBE (IIapajlIeIbHOCTD,
NEePIEHIUKYISIPHOCTD ).
4. B3anMHOE pacroioKeHUE MIIOCKOCTEH B IPOCTPAHCTBE (MapaJlIeIbHOCTh, IEPIICHIUKYISIPHOCTB ).
5. CkpeumBaroriuecs npsiMble (onpeaeneHue, paccTosTHUE, YTom).
6. [TocTpoenne n3o00pakeHUI MPOCTPAaHCTBEHHBIX Guryp. OCHOBHBIE TPEOOBAHUS K NE€AATOIrHYECKOMY
YEPTEXKY.
7. [Ipusma: BUABI, CBOMCTBA, TUIOMIAIb IIOBEPXHOCTH, OOBEM.
8. Ilupamua: BUAbI, CBOMCTBA, IUIOLIA/Ib TOBEPXHOCTH, OOBEM.
9. CpoiicTBa TpeyroiabHON MUpaMHIbl, HMEIOIIEeH paBHbIe O0KOBBIE pedpa. Crenarh BHIBOJ OTHOCUTEIBHO
N — yroJIIbHOW NMUPAMUIBL.
10. CpoiicTBa TpeyroiabHON TUpaMuIbl, 0OKOBBIE peOpa KOTOpOil HAaKJIOHEHBI K OCHOBAHMIO TIO]T OJTHUM
yriom. Crenarh BHIBOJI OTHOCHTENIBHO M — YroNbHON MUPAMUIBI.
11. CoiicTBa TpEYroabHON MHpPaMHIbI, OOKOBBIE I'PAaHH KOTOPOW HAKJIIOHEHBI K OCHOBAHUIO IO/ OJJTHUM
yriom. Crenatb BbIBOJI OTHOCUTEIBHO M — YronbHON MUPaMUIBL.
12. CBoiicTBa TpeyroabHON MTUpaMu b, anodembl KOTOpoi paBHBI. Caenath BHIBOJ OTHOCUTEIBHO M —
YTOILHOUM MUPaMUJIBIL.
13. Tena BpaiueHus.
14. KomOuHanus mapa 1 MHOTOIpaHHHUKOB.
15. KomOnHanus KoHyca 1 MHOTOTPaHHUKOB.
16. KomOuHanuu en BparieHusl.
17. O6bem tena. CoiicTBa 00beMOB. OOBEM MPU3MBI (IPSIMOM U HAKIIOHHOM), MUpaMHIbI, KOHYCA,
LHWIMHJIpA, [1apa.

Ilpakmuueckaa yacmo
[IpakTHueckas 4yacTh: TeCT [0 MaTepragaM KOHTPOJIBHO — U3MEpHUTEIbHBIX MaTepuanoB EI'D u O
CMoTtpuTe 3amadu U3 OTKphITOro 0anka 3amanuii mo EI'D u OI'D B mocoOusix AJist MOrOTOBKH K

UTOTOBOM aTTecTalvu U Ha caiite Pemryera.po.

6. Metoguyeckne ykazaHus JJisi 00y4ar0UXCsl M0 OCBOEHHUIO TUCHHIIMHBI
NuHoBaumoHHbIe 00pa3oBaTeIbHbIE TEXHOJIOT UM

Ne membl / mema nexyuu
Buo obpazosamenvuvlx mexnonozuil, cpeocme
nepedauu 3nanuil, QopmMuposaHus ymeHui u
HPAKMUYECKO20 ORbIMA

Jlekmus-nuckyccus Paznen 1. Anrebpa
Paznen 2. ®ynkiuu

Pasnen 3. Hauana MaremMaTu4eckoro aHaiansa
Paznen 4. YpaBHEeHHUS 1 HEpaBEHCTBA
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Pazpen 5. DneMeHThI KOMOMHATOPHKH, CTATUCTUKU U TEOPHU
BEPOSATHOCTEN
Paznen 6. 'eomeTpus

Paznen 1. Anrebpa
Paznen 2. ®ynkuuu
Paznen 3. Havana maremaTideckoro aHajamsa
. Paznen 4. YpaBHeHUS 1 HEpaBEHCTBA
OO06cyxaeHue mpoOIeMHON CUTYaluN

Paznen 5. DneMeHTH KOMOMHATOPUKH, CTATUCTUKN U TEOPUH
BEPOSATHOCTEM

Paznen 6. 'eomerpust

Pasnen 1. Anredpa

Paznen 2. ®yaxmmn

Pasnen 3. Hayana MareMaTnieckoro aHaiamsa

Paznen 4. YpaBHeHUs 1 HEpaBEeHCTBA

KOMHBIOTepHBIG CI/IMy.]ISIIII/II/I
Paznen 5. DneMeHTHI KOMOWHATOPUKY, CTATUCTHKH U TCOPUU

BEpOSITHOCTEH

Paznen 6. 'eomerpust

Pa3nen 5. DaeMeHTBI KOM6I/IHaT0pI/IKI/I, CTaTUCTUKHU U TCOPUU

BEPOSATHOCTEM

JlenoBas (poneBas urpa) Pasen 6. Feoverpus

Pasgen 1. Anredpa

Paznen 2. ®ynkunu

Paznen 3. Havama MareMaTn4eckoro aHajan3a

o Paznen 4. YpaBHeHus u HepaBeHCTBA

Pa300p KOHKPETHBIX CUTYyalHii
Paznen 5. DneMeHTHI KOMOWHATOPHKY, CTATUCTHKH U TCOPUU

BEPOSATHOCTEN

Paznen 6. 'eomerpus

IIcuxonoruyueckue U MHEIE TPCHUHI'U

Pazmen 1. Anrebpa

Paznen 2. ®ynkuuu

Pa3nen 3. Hayanma MmaTeMaTH4eCKOro aHajin3a

. Paznen 4. YpaBHeHUs 1 HEpaBEeHCTBA

Cnanng-nexknuu
Pazmen 5. DneMeHTH KOMOMHATOPUKH, CTATUCTHKH H TEOPHU

BEPOSATHOCTEH

Paznen 6. 'eomerpust

B nauane cemectpa cTyneHTaM HEOOXOIMMO O3HAKOMUTBCS C TEXHOJOTMYECKOH KapTOH NMCIMILIMHBI,
BBISICHUTD, KaKUE PE3yNbTaThl OCBOCHMS AUCLUIUIMHBI 3asBJICHBI (3HAHUSI, YMEHUSI, IPAKTUYECKUN OIBIT).
JInsi  yCHEemHOrO  OCBOCHHMS  JUCHUIUIMHBI  CTYIEHTaM HEOOXOIMMO  BBITIOJIHUTH 3aJlaHus,
IpeyCMOTpEHHbIE paboyeil yueOHOM mporpaMMon JUCIUILTUHBI U IPOUTH KOHTPOJIbHbIE TOUYKU B CPOKH,
yKa3aHHblE B TeXHoJorumueckod kapre (pasmen 11).0T xauecTBa M INOJHOTHI MX BBINOJIHEHMS OyzneT
3aBHCETh YPOBEHb C(HOPMUPOBAHHOCTU KOMIIETEHIIMH U OL[EHKA TEKYIIEH yCIeBaeMOCTH O JTUCIUILIHNHE.
[To uroram Tekymiel ycHneBaeéMOCTH CTYIACHTY MOXKET OBITh BBICTaBJIEHA OIIEHKA IO MPOMEXYTOUYHOM
aTTeCTaliy, €CJIM HTO MPEAYCMOTPEHO TEXHOJOTMYeCKOM KapToil AucuuIuinHbl. CHHCKU yueOHBIX
nocoOuii, HAy4HBIX TPYIOB, KOTOpPBHIE CTYACHTaM CJEQyeT IpPOYecTh W 3aKOHCIEKTUPOBATh, TEMBI
MPAKTUYECKHUX 3aHSATUI M BOMPOCHI K HUM, BOIPOCHI K SK3aMEHY M Jpyrue HeoOXOIUMbIE MaTepHaIbl
yKa3aHbl B pa3pab0OTaHHOM JUIsl TAaHHOM TUCIMIUIMHBI y4eOHO-METOIMYECKOM KOMITIEKCE.

OcHoBHOM (opMON OCBOEHHUSI AMCLUUIUIMHBI SIBISETCS KOHTaKTHas paboTa C IMpernojaBareyieM -
MPAaKTUYECKHUE 3aHATH, KOHCYJIbTAllMH (B TOM YMCIIC MHIUBUAYAJIbHBIE).

[To pucnumniuHe yacTh TeM (pa3/eioB) U3y4yaeTcsl CTYACHTaMHM caMOCTosATeNnbHO. CamocTrosTenbHast
paboTta mpegycMaTpuBaeT MOATOTOBKY K ayIHUTOPHBIM 3aHATHUSM, BBIIIOJHEHUE 3aJaHUN (MHCbMEHHBIX
paboT U Ap.) MOATOTOBKY K MPOMEXYTOUYHOH aTTecTalluu (3K3aMEeHY).

Ha mpaktuyeckux (CEMHHApCKHX) 3aHATUSAX BbIpAOATHIBAIOTCS HABBIKM M yMEHHs OOy4aromuxcs MO
MIPUMEHEHUIO MOJIyYEHHBIX 3HAHUN B KOHKPETHBIX CUTYALIUsX, CBI3aHHBIX C Oymyiiei
npodecCHOHANBHOW  JeATeNnbHOCThI0. [lo  OKOHYAaHMM  W3y4eHHS  JAUCUUILUIUHBI  MPOBOIUTCS
MIPOMEKYTOYHAs aTTECTALUS JK3aMEH.
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PerynspHoe mocerieHne aymuTOPHBIX 3aHATHH HE TOJNBKO CIOCOOCTBYET YCIEIIHOMY OBJIAICHUIO
3HAaHUSMH, HO M TOMOTaeT OpPraHU30BaTh BpeMs, T.K. BC€ BUIbl Y4YEOHBIX 3aHATUN pacIpelleTeHbI
TUTAHOMEPHO, C Y4ETOM HEOOXOAMMBIX BPEMEHHBIX 3aTpar.

6.1.MeToquyecKkue yKazaHus sl 00yYAIOIIUXCH 10 OCBOECHUIO JUCHMILIMHBI HA MPAKTHYECKUX
(ceMMHAPCKHUX) 3aHATHAX, JA00OPaTOPHBIX padorax

TeopeTnueckuil Martepual HU3y4aeTcs Ha MPAKTUYECKUX 3aHATHAX. Ha mnpakTHueckux 3aHATHAX
MIPOBOJIATCS IPOBEPOUYHBIE paOOTHI , KOHTPOJILHBIE PA0OTHI , OIPOC MO TEOPETUIECKUM BOIPOCAM.
Metoauueckoe U TUAaKTHYecKoe 00ecreueHre MPaKTHUEeCKUX 3aHITHH.

3adanus, 3a0auu (cumyayuonHvle, pacyemmusle U m.n.) 0131 NPAKMUYEcKUxX (CeMeHapcKux)
3AHAMUIL.
Tecm na nposepKy ocmamouHnblX 3HAHUI U YMEHUI no meme «/lelicmeumensvHule Yuca1a»

1. Kakoe u3 dncen siBiseTcs HenbiM?
A) 4,3 bB)0,33 B)—-12 T)13,7
2. Kaxoe u3 uncen sSBISIFOTCS. MppallMOHAIbHBIM?

A) 1,34 ) 3,4(85) B) 5,1011011101111... T) 1560

3. Kakoe u3 uncen siBisgeTcs HaTypajJbHbIM?
A)—-17 B) 2,56 B) 0 TI) 325
4. ppanuoHalIbHbIE YUCIIA — JTO. ..
A) uucna, npeAcTaBUMBIE B BUJIe OOBIKHOBEHHON HECOKPATUMOM JIPOOH.
b) gncna npeacTaBuUMbIe B BUE JECATUIHON APOOH.
B) ducna, npencTaBUMbIE B BUI€ OECKOHEUHON NEPHUOIUUECKON TPOOH.
I') yncrna, ipeicTaBUMBIEC B BUJIE OCCKOHEYHOM HETIEPUOANYECKON APOOH.
5. Iepuon npobu 3,4183183183 pasen...
A) 4183 EK) 183 B)83 I)18
6. JleiicTBUTEIBHBIC Yncia 0003HAYAOTCST OYKBOM
A)Z BQ BR I)N
7. PanlnoHanpHbI€ Yncia — 3T0. ..
A) yncina, mpeacTaBUMbIC B BUIE OCCKOHEYHOW HETIEPUOANIECKOM APOOH.
b) yucna, npeacraBuMbIe B BUJIe OOBIKHOBEHHON HECOKPAaTUMOM JAPOOH.
B) uuciia, uCnoyib3yeMsbl€ IIPU CYETE.
I') uncna, pecTaBUMBIE B BUJIE JIE€CATUYHON JPOOH.
8. PanimonaneHbIe uncia 0603Havar0TCs OyKBOM?
A)Z B)Q BR I)N
9. Kakoe 13 uncen He SBISETCS HU MOJIOKUTEIIbHBIM, HU OTPUIIATEIIHHBIM?
A)-12 B —(-45) B o 1) 782
10. Kakue uncna o603HayaroTcst OykBoit R ?

A) patmonanbeHble yncna; b) aeiicTBUTeNbHBIC yncia; B) HaTypajdbHBIE YHCIia; I') uenble yucna.
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Paboma na nPoO6EPKy oCmamo4uHblx 3HAHUU U ymenuﬁ «Bovluucnenusn u npeoﬁpa&‘oeauuﬂ»

3 2
1. Pemmute nponopuuio 5 : 42,2€2,1=2,149x .
x

6
2. Bouucnure (x‘*)z; 27%; y_4; %g
y

6 1
3.Pemure YpaBHCHHC Exz = 193 . Ecnu YpaBHCHUC UMCCT Oomee OJHOI'O KOpH, B OTBCTC 3aIIUIINUTC

MEHBIIINN U3 HUX.

11
7x—15 4x+3°

4.Haiinute KOpeHb ypaBHEHUS

3. Haiinure kopeHb ypaBHEHUS \/—72+ 17 x = x . Eciu ypaBHeHue uMeet 00J1ee OTHOTO KOPHSI, YKaKHTE

MEHBIIINNA U3 HUX.

LU} 3 1
5.Hatinure P%% eclu p(b) =§+3%b+zgnpnb @

Y10 @15

6.HaiinguTe 3HaueHNE BBIPAXKEHUS {/—
5

. m
7.Haiinure 3HaueHUE BBIPAKECHHUS W npum =125

22,5 05,5

8.Haiinure 3HaueHuE BBIPAKEHUS P

9.BbInonHuTe AeCTBUS ¢ anreOpandyecKuMu IpoosMu

1 5 2x-2€Qx-1 x-10
+— + -
+1 x’-3x—-4 x-4 @2x-1 2(4-x)

10.BrimionHUTE NEWCTBHS C aNreOpandecKUMH APOOSIMHU

x+35y 9y -5y x+y
> - > +2+
—-2xy x"—4dxy+4y +y x—5y

Huoueuoyanvnoe oomawinee 3adanue no meme « Texcmoewie 3a0auuy

1.B yHuBepCcUTETCKYIO OMONIMOTEKY MPUBE3JIM HOBbIE YUCOHUKH MO T€OMETPUH AJisi 2—3 KypcoB, 1o 280
IITYK JUTSE K&XKIO0TO Kypca. Bce KHUTH OMHAKOBHI IO pa3Mepy. B kKHKHOM mikady 7 MOJOK, Ha KaXKI0H
nonke nomeniaercs 30 yaeOHnkoB. CKOMBKO MKa(OB MOKHO MOTHOCTHIO 3alIOJIHUTH HOBBIMHU
yueOHUKaMu?

2.BobHOMY TIPOTHCAHO JIEKApCTBO, KOTOpoe HyxkHO muth 10 0,5 r3 pasa B nens B Teuenue 21 nus. B
onHo#t ymakoBke 10 tabnetok siekapcrsa mo 0,5 r. Kakoro HaMMeHbIIEro KOJMUecTBa YITaKOBOK XBaTUT
Ha BECh KypC JIeUeHUs?

3.0OmnroBas nena yueOnuka 170 pyoneii. Posununas nena na 20 % spie ontoBoii iensl. Kakoe

HaubOJIbIIEE YKCIIO TAKUX yIEOHUKOB MOXKHO KYIIUTh 110 PO3HMYHOM 1iene Ha 7 000 py6neir?
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4.11aBen1 VIBaHOBWY KyNHJI aMEPUKAHCKUN aBTOMOOWIIb, CIIUJIOMETP KOTOPOTO MIOKA3bIBAET CKOPOCTD B
MHJIAX B 9ac. AMepukanckas Muis pasHa 1609 m. KakoBa CKOpoCcTh aBTOMOOHJIS B KHWIOMETpAx B yac,
€CJIM CITUAOMETD MOKa3bIBaeT 65 Mwib B yac? OTBET OKPYIIIUATE 0 IEJIOT0 YUCIIA.

5.J1ns1t TOTO, UTOOBI CBSI3aTh CBUTEP, X03siKe HY)KHO 800 TpaMMOB IIEPCTH KPACHOTO IBeTa. MOXXHO
KYIIHTh KPAacHYIO NpsDKy 110 1ieHe 80 pyouteii 3a 100 1, a MOXKHO KYITUTh HEOKPAIIICHHYIO MPSHKY 110 [IEHE
50 pyGmneti 3a 100 T u okpacuth ee. OIMH MaKETHK Kpacku cTouT 20 pyOIeli U pacCYMTaH Ha OKPACKy
400 T npspxu. Kakoli BapuaHT MOKYIKY JierieBie? B oTBeT HamummTe, CKOJIBKO pyosei OyeT CTOUTh Ta
MOKYTIKA.

6.]17151 U3rOTOBJIEHUS! KHMXKHBIX TTOJIOK TpeOyeTcst 3aka3aTh 48 OIMHAKOBBIX CTEKOJ B OJHOM M3 Tpex

2
¢bupm. [Inomanp kaxmoro crekna 0,25m “. B Tabnuiie nmpuBeeHBI IICHBI HAa CTEKIIO, a TAK)XKE HA PE3KY

cTekon U nrudoBKy kpas. CKOIbKO pyosei OyaeT CTOMTh CaMblil IeIIeBbIi 3aKa3?

dupma ena crexia (py6. 3a Im *) Peska u numndoska (py0. 3a 0THO CTEKIIO)
A 420 75
b 440 65
B 470 55

7. HezaBucuMast SKcriepTHast 1ab0paTtopusi ONpeAeisieT peTHHT R ObITOBBIX PHOOPOB HA OCHOBE
ko3 dunmenta nenHoctu, pasuoro 0,01 cpenneii nenst P, mokasareneit GyHKIHOHATBHOCTH F |

kagectBa O u nu3aitHa D . Kaxkplil U3 moKasarenei orleHnBaeTcs neabiM yrcioMm ot 0 1o 4 . UToroBerit

peittuur Borucisercs no gopmyne R=4(2F + 20+ D) —0,01P . B ta6niue 1aHb! cpeHss LeHa 1

OLCHKH Ka)XI0T'0 ITOKa3aTeiid AJIA HECKOJIbKHX MOI[CJ'ICI71 OJICKTPUYCCKUX MHCOPYGOK. OHpe,Z[CJ'II/ITe

HaWBBICIINN peﬁTHHF MMPEACTABJICHHBIX B Ta6J'II/II_Ie Moaenen QJICKTPUICCKUX MHCOPY6OK.

Mﬁ:ﬁﬁf}%’;{u Cpeonsnsn yena Py Hkuuo:aﬂbnocm Kauecmeo Juzaiin
A 4600 0 2
b 5500 4 3 ]
B 4800 4 4 4
r 4700 2 1 4

8.UeTtnipe pybamiku aemiesne KypTku Ha 8% . Ha CKOJbKO MPOLEHTOB IATh PyOallek T0pOKe KypTKu?

9. Teruoxo1 MPOXOAUT IO TEUCHHUIO PEKH JI0 MyHKTa Ha3HaueHUs: 200 KM u 1ociie CTOSIHKH BO3BPAIACTCs
B IYHKT oTopasieHus. Hailnure ckopocTh TedeHHs, €ClIM CKOPOCTh TEIUIOXOAAa B HEMOABMYKHOM BOJE
paBHa 15 xMm/4, ctosHka mymtcs 10 4acoB, a B MyHKT OTIPABICHHS TEIUIOXO] Bo3BpamaeTcs uepe3 40
94aCcoB IOCJIE OTIUIBITUS U3 Hero. OTBET naiiTe B KM/4.

10. TlepBas TpyOa npomyckaeT Ha I JUTP BOJBI B MHHYTY MEHbIIE, 4eM BTopas. CKOJIbKO JIMTPOB BOJBI B
MUHYTY TIPOITyCKaeT BTOpas TpyOa, eciim pezepByap oobemoMm 110 nutpoB oHa 3amonHseT Ha I MHHYTY
obicTpee, yeM nepBasi Tpyoa?

Paboma na npoeepky ocmamounuix 3nanuil u ymenuii « Pewienue ypasnenuiiy

Pemute anrebpanueckue ypaBaeHus 1 - 6.
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x—6 (R -6@ 19°+3@ _2€°-6@

L= +23=42

x—6 x—-1 x+2 x-3

dx—24 x—16 40-20x

3. @-12 Q-2 01 @x————x+7)YIx-8) =0
x—4 x=2 % % 2-x %K )% )

5.3x7=3x=2=06.12x*-7x+1=0

Hugppepenyuposannan mpenuposounas pavoma «Cmenenu u KOpHuy.

Bapuanm Al

1
2x? 1

1
x—4 x?=2

snpux =9 .

5
1. Haiinure 3HaueHWE BEIPAKCHUS Q) («3/ 22 €2 ) 5. 6)

2. Pemre ypaBHEHUs

1
a)(y2_1)§=2; 6) Vx+12=x; B) V3—-x@QI-3x=x+45;1) xX’+x+20x'+x=0.

+y+/xQ@=7;
Q=4

4. Onpenenute 3HAYEHNs @ , TS KOTOPBIX TIpK X = I BHITIONHAETCS HEPABEHCTBO /a — x ‘@x

3. Pemute cucremy ypaBHEHU

Bapuanm b1

3409

1. Haiinure 3HaYeHUE BBIPAKEHUS a) ﬁ ; 0)
6

€3

2. Pemute ypaBHEHUS

a) 2x§+3x§_5=06) \j6—4x—x2—x=4
B) \/3+x—\/7—x=2r)(x2—9x+14)dx2—9=0

. x+y+\/x2+x@=3;
3. Pemire cuctemy ypaBHEHUI
+y+x’ +x@= 5.

6

2
4. Vicnonb3ys METOI HHTEPBANIOB, PEIIMTE HEPABEHCTBO VX~ — X < ——
X —=x

Bapuanm B1

1. Haiinurte 3HaueHUE BbIpaXKEHUS

1 5 2
5 ER
a) ,3/26+15\/§?2—\/§) 6) %x_l-}- 7 % xz snpux  E5.
x3-1

x+ x3

2. Pemnre ypaBHEeHUs

) V3+5-x=Vx 0 4#3—£—\/ T -3

3'x—1=
B) x+7 =Jx+3 1) Yx+x-16=3x-8

3. Pemute cucremy ypaBHEHU
+y—2«/x?—x/;+\/;=2;
X+ \/; =8
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4. Haiinute 3HaueHus @, IpU KOTOPBIX pABHOCWIBHBI HEPABEHCTBA ( X-— a) @x-2>0ux>a

Hnouesuoyanvnwie 3a0anun no meme «Cmenenu u n102apugmon)
I. Bpluncnure 3HaueHUs BblpaxeHui 1- 13.

were | (90+16) (19°079)€ @90 43@"

], ——M—— R 3. 4.
24 @ (477 +4m2)" (19@7°)° 19" +419°-3Q"
1
n+2 n+1 —- 2
5. 3 3,1_210'1—?;_1 6. )Ic y1+x Ix,ecnn x=9;y=49.
y2 +x2 x2

2 1
7.log, 27~ 2log, 3+ log, S+7"*8.log, 2+ log, 8~log, 48 9. 10g . \I5 +log ;. /9 10
3 3

3
log,, log,log. 25 11. log9(10g4 5/2) 12. log,ila’ @,ecnu log b =13.

13.1og a’ ®.ccu log b =13.

II. Ynpoctute BbIpaxenue 14 — 15.

3 1 4
a"—a"’ 2 —b? e+ ¥ 1
M4 ————15.¥%5—F- — +3
a 2_p2 @+ b3 4

1. CpaBHure yucna 16 — 20.

16. 75" w157 17. 200° u 14" 18. %%u %%19. log,, 35 ulog,, 53 20. log, ; 2 ulog, ; 3

IV .lloctpotite rpaduk pyakuuu 21 — 24,

21)y=2%; 22)y=%§; 23)y=(0,3)"; 24)y=10".

V. lns kasxmoro 3HadeHus napamerpa b naiinure obnacts onpenenenus Gyukuuu 25 — 26.
25. y=log,(b@+2) 26 y=log,(b@-1)

VI . Haiinute pa3HOCTh MEXIy HAaHOOJIBIIUM M HAUMEHBIINM 3HAaUeHUSIMUA (QyHKIuU 27 — 28

1 =
27. y=log, x na npomexyrke % ’Eg 28. 7 logg * Ha HpOMe)KYTKeg ;81 g

Paboma na nposepky ocmamounvix 3HaHuil u ymenuii no meme «DPynkyuu. Ypasnenus.
Hepagencmean.

2
-4
1. Haiigute o0Onacts onpeaenenust QyHkiuil: y=+2x—4 ;y= a 5
X+
2. lloctpotite rpadukn QyHKIni: y=~/x—4;y= |x| +3
3. Pemure ypaBHeHue |3 x—6 | =—4
4.Pemnte HEpaBEHCTBO ( x—2) Qx+ 3) %—5)2 W x—1| <2
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5.1lonGepute KOpeHb ypaBHeHus x+ x° = 10 . JIOKaXuTe, 4TO APYTHX KOPHEN OTO YpaBHEHUE HE UMEET.
6. [TocTpoiite rpaduk HEpaBeHCTBa X+ ) w.

Mamemamuueckuit ouxmanm no meme «Hccneooganue pynkyuuy)

1
1. KakoBa obnactb onpenencHust QyHkuuu y =v35x—4 % T 3x+1 03'
x

o o . o 4 3
2. SIBnsieTcst 1M YETHOM MM HEYETHOM QyHKIMs Y = 35X é =2x i‘?

3. Haiizmre TouKy nepeceucHus rpaduka GyHKun =X’ —5x+6 [y=2x+8] cocbro OpIUHAT
(abcmmcc).

4. Haiinure Touky nepecedenus rpaduka Gpynkuuu y = 3x+ 15 0 =x’+7x" - 91 C 0CBI0 abcuucc
(opnuHar).

5. Kakue HepaBeHCTBa HAJI0 PEIINTh, YTOOBI HAWTH MTPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIMU
y=x'-x é =x—2x’ i VYKaxuTe TOUKU IKCTpeMyMa pyHKIUU?

Yemnuaa konmponvnaa paboma no meme «/Iuneiinasa gpynkyua»

1. TTpu xaxoM ycnoBHuH rpaduK JIMHEHHON QyHKIIMK NEepeceKacT oCch a0CIMCC B TOUKE, UMEIOIIEeH
OTpHUIIATENIBHYIO abciuccy?

2. IlpuBenute nmpumep JIMHEHHON (QYHKIIAU:

a) MOJIOKUTEIIbHOM Ha BCEil YHCIOBOM OCH;

0) NONOXUTENbHOU Tpu X < X, 1A X, — HOJIb (DYHKIIHH.
3. Tlpu xakoM 3Hauennn @ Qynxuus ¥ =(a—2) x+3a—4 spngercs uétHoi?

4. Haiizure snauenns k , npu xoropeix gynxuus f(x) =(k—1) x+k* —3 monoronHo Bo3pactaer.

5. Kak usmensiercs rpaduk uHeinoi pyukiun y = kx+b ¢ usmenenuem b npu nocrosuaom k ?

6. U300pasute cxemarndyecku rpaduk Gynkuun y =kx+b  eciu:

a) k>0;b>0; ) k<0;b>0; ¢) k=0;b>0.

7. U3BecTHO, uT0 k < 0. Onpenenure BUj yria, 0o6pazoBaHHoro rpaduxom Gpyukuuu ¥ =kx+b ¢ ocero

a0crucc.

8. Harmmmure ypaBHEHU: @) IPSIMOH, coliepxKaiieii OuccekTpucy €108 , pacmonoxxeHHoi Bo I71
yeTBepTH; 6) mpsmoit AB u mpoxomswmeii uepes touxu (1;0) u(0;—1) ; ) npsmoi napamtensHOit oc

OY u npoxomsmeii uepes touxy (2;0) ; 2) ocn aGempcc.

3aoanusn no meme « OynKkyusa u eé ceoucmea.

A

1. bynier 1 3aBUCUMOCTb ITyTH OT BpEMEHH (DYHKIIMOHATbHON 3aBUCUMOCTBIO?

fad

(o] L
\‘"' V| | | | xaxnmeii kwmomerp 15 py6neit? Ckonbko OyIeT CTOMTH TOE€3[Ka, €CId

|

]
i NI/ y
! i 2. CxonbKo OyeT CTOUTH MOEe3]IKa B TaKCH, €CIU 1mocajaka cTouT 50 pyoneii, a
I'

£
|
|
\

paccTosiHueE JI0 IoMa OT KuHoTearpa «Kunonneke» S U7 KAIOMETPOB?
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3. Asromobunb «LADA- GRANTA» crour 280000 pyGreii, a roroBas amoptusanys (M3HOC) COCTABIISET

23500 py6reii. Boipasute CTOMMOCTH aBTOMOOHIIS, B 3aBUCHMOCTH OT €0 KCILTyaTal[|H.

-2
4. Haiinute obnacte onpeneneHuss GyHKIWA. a) y = x—; b)y=x’+2x+3; c)y=Vx’—4x.
X

5. Haiinure obnacts 3HaueHus QyHkmmid. @) y=~I—-x; b)y= x’+2; ¢) y= sin( 3x) .

6. OnpenenuTh, Kakue u3 QYHKIUHN SIBISIFOTCS YETHRIMU (HEUYETHBIMU), @ KAKHUE HE SBJITIOTCS HA YETHBIMH, HU
N —3Jx _ .2 4 T S _ .2

HEUETHbIMU. @ ) y =3\x; b)y=x"—x"; c)y=x"—-x"; d)y=x"+x+1.

7. YKaxxute, Kakue u3 (QyHKIUH SBISIOTCS NEPUOANYHBIMU M HAUIUTE UX OCHOBHOM MEPHO]L.

a)y={x+1} ; b)y=x"-x; C)y=cos(3x).
8. Tlnomaas npsMOyroJbHUKA CO CTOPOHaMU 3 cv U X cm paBHA S‘f ” 2) . MOHO J1H CHHTATS, 10

3HaYeHHE MEPEMEHHOI S 3aBUCUT OT BbIOOpa NepeMeHHON X ?

9. OyHKIWMS 33]aHa TAOJUTICH.

x —4 =3 0 1 2

(%) —8 6 0 2 4

DYHKIMS UMEET 3HAYCHHE, paBHOE 4 , €CIIM 3HAYCHHE apryMeHTa paBHO 7

10. Tana dpynxuusa y =—3x+2 .
a) HaliguTe 3HaueHre QYHKLUUM IPH 3HAYEHUU TIEPEMEHHOM paBHOil —4; 2.

6) HaiiaUTe 3HAYCHUE [IEPEMEHHO, eci n3BecTHO 3Havenne Gpyukuun f(x) =55 f(x)=0.

11. VI3 nanHbIX QyHKUHUI BEIOEpUTE TY, FpaUK KOTOPOl MMEET Hauboblliee KOMMIECTBO TOUEK MePECceUeHUs
¢ 0ChIO a0cIuce.
a)y=(x—5)?x—7); b)y=‘(x—3)@x+4)

12. Tlo rpaduky dyukuuu ¥ = f ( X ) OIPEEINUTE U 3alUIINTE, UCTOJIB3Ys] CAMBOIMUYECKHE 0003HAYCHHUS.

; c)y=x"+4; d)y=—(x—4)2—16.

a) Hymu ¢yHKOuH, 0) HaumOosbliee 3HAYeHWE (YHKIIMU, B) HaWMCEHbIIEE 3HaueHWE (YHKIUU, T)
MPOMEKYTKU BO3pacTaHus (PyHKIUH, 1) TPOMEKYTKH YObIBaHUS (DYHKIIHH.
13. OObsicHUTE, KaK OCTPOUTH rpaduk QyHKIMH.

5 3

a)y=x+3; b)y=:; c)y=x'-2; d)y=(x+4)".
14. MOXHO NIPEIOKUTH CTYIEHTaM HAIMCaTh COUMHEHHE 110 TEMaM.
1. MHoronukuit Mup pyHkuuid. 2. MuauMyM 1 MakcuMyM (yHknuu. 3. Pa3sButue nonstus GpyHkuuu.
15. CocraBbpTe TEMaTU4ECKNN CIIOBAPh WM CIIPABOYHUK IO PEIIEHUIO HEKOTOPBIX TUITMYHBIX 33/1a4 10 TEME
«DyHryusy.
16. Beicora cnost Boasl /1, 13 OTBEpCTHS PacIONOKEHHOTO Ha BBICOTE & , BRITEKACT JKUIKOCTh. Ha Kakoid
BBICOTE % JOJDKHO PACIONaraThCsi OTBEPCTHE, YTOOBI TATbHOCTH CTPYH BOJIbI ObLIa HAMOOMBIIEH?
17. Toctpotite rpaduku pynknmit 1 — 8§ .
_x’=2x 2|x-2]
_|x—2| x=2

Ly +x2 p=|x+2+[x-33 y=x-2|x+]|
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_ x’=x=2 ‘xz—l‘

MR Y I

1
3 _Z
3 5
S5)y=Nx'; 6)y=——; 7)y=-2x"; 8)y=x"’
X
Hnoueuodyanvuwie 3a0anus no meme «Ilokazamenvnule u nozapugmuueckue ypasnenus,
HepageHCcmea u ux cUcmembly

1. Pemute npocreiiiue nokasaTeabHble U gorapudmuyeckue ypasuenus 1 — 10.

: 1 1
12°=8.2.3"=933""=— .  410°%=0.5 2"=—F.
27 10==0 28

1
6. log,x=0,5. 7. log,x=-0,5. 8 log 144=2, 9. log 36=2. ]o. log25(6x+2)=3.

II. Pemure nmokazarenbHbie U orapupmudeckue ypasaenus 11 —20.

11. %%@* =§ 12. %§5§4 13. 4977 =7 14. log o x* +35x) =4
15. log%( x? +x) =4 16. ¢ 6tog,,,[4x2—zzx+9) _ 3log3‘x2+2x+l).

17. logj(l— x) = log3(x2 +x+ 2) 18. log, m—log Jx-3= log, g—z

19. log3(x+5)z+log3(x+5) =log3(x+5)3+log3x
20. 10gx(x—2)3—logx(x—Z)Z—logx(x—Z) =logﬁ(5x)

I11. Pemnte mokaszareiabHbIE U JIOTapUPMUUECKUE YPAaBHEHHS pa3TUYHBIMU METOIaMU (METOIOM

BBIHECEHUS 00IIEeTr0 MHOXKHUTEIS; METOJOM 3aMEeHbBI IepeMeHHo) 21 — 34.

21. 20”” _6@*-1 —3¥=2922 %§+%§ =3023. 22 _162=0

24, % 1&% —%§+ 1% 825 (2 1) @2 + 2 +1) =7

26. ¢ mx+e Mm(x—9)=027 cosx g, , x—cosx g, (x+3)=0
28. tgx®g0’5(x—4)+tgx®g0’5(x+4)=029, \/6+20x =5"—-1

2@ 2 logix 6-5log, x
30. 4**2 — e 31.§E -7 —-8=032. P =133
4 310 §=0 2% %§ =0 log, x—-3 3-log,x

log? x+ 3 Qg (0,2x) =134, log, ; x+ 6®g0’5 %% 2=0

IV. Pemure onqHOpoaHbIE ypaBHEHUs 35 — 37.

35 2@ - 36" - 396 =0 36 14 +3Q4 — 249 =
3718 x- 3@ xQ(2x-1)+2®Q° (2x-1)=0

V.Pemmte moka3zaTelbHO — CTETICHHOE ypaBHEHHE 38. ( x+ 1) o ( x+1 ) =

VI. Pemute norapudmuyeckue ypaBueHus 39 -41.
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39. Ing3+x ( x’ - 4) = log4x2—6 ( x’ - 4) 40. logx2+6x+8 $g2x2+2x+3( X’ - Zx) % 0
41. Ig(x—9)+2IgJ2x—-1=2

VII.Peminte HepaBeHCTBa 42 — 63.

2 2 — _ 1
42. %%2" 143. 9+ @x < 144, 777 d72" s —

4 49
1 (0 3) 3x+4
45. 3\/(0,09)"" <35 46. W@,on 47. 36> 216" 216

PR 4 2 1
48. -7 -8<0 49. 6%~ 4 x 50. 7" -6 <
%[2 § §£z § < 65> 5@ +6 & e
%% _7§§+49>_1 2
51. %§+7 52,3 - Froie 153. 7499904 2 49° 0

54, log,(4x—1) @4 55. log,,(6—x) <§ 56. log,( x” +3) 0;
57 logl(x—1)+logl(x—2) <logl(x+2) 58, log6(x2—x) @1-log, 3
2 2 2
59. logj} x—7logﬁx+10<0 60. logj(x2+3)+log4(x2+3) 7

61. X’ te®@ x 2x° log,x 062 ¢ ®g,,x+e g, ,(x—9)<0
63. log, ; x+3log, ; x+3log, ; x <—I

VIII. Pemnte rpauueckuM METO/IOM ypaBHEHHUs U HepaBeHCTBa 64 — 71.

64. 2* = 6 — x 65. %%z_iﬁ (0,5 <x—0,567. log,(x—1) = I—x
X

, 3x—4
68. 108, (x+2) =X’ 6o log,(x+2) > 1=x 70 log,,; x> =171 Jpg «
: i

2

<0

IX. Pemnte cucTeMbl ypaBHEHMH W HEpaBEeHCTB 72 —79.

74 : %g 1 8
* =24 = ; w 3’ xry=9o;
72. 73,4y 74, '3 s, gﬁ

}’Qx = 54. \/5)2" — Qy35 x)y = 32. x)y—7y+10 =1].

2 @l = 200; -y=7; —x) =log,(x+2);
_$Tel-m; g o, Qpeslr=x) =g, (+2)
55/3_*_4\/;:689. g2(2x+y)=3. -2x=2.

et
(x—y) —logoyl(x+y) =lg8+log, 4.

X.Pemmre HepaBeHCTBa U cucTeMbl HepaBeHCTB 80 —89.
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, 5 o 12X’ —60x+77
80, .51 % 4
9 -2 3"-1 ; > 0.
X' =5x+6

10g3§+;§ 3_2x? 2x2+5
82 <0.83. (56-x—x°)" " @56-x-x7)" .

log, %2 —2x+176§
-5
84. log 5§§x73§> 0.85. log, x %ogx%\/xg L
$ 50

Hnousuoyanvnsie 3a0anusn no meme «llpeodpazosanue mpuzonHomempudecKux evlpaxceHuil»
I. Bovraucaute 1 -10.

7
1. cos@ ecnu tga=—1§ npu 450°<a < 540°.
2. cosO; 18 0; c1g 0 ecim sin0=—0,6 ipu cosax> 0.
, 24
3. Sin@; cosO; 12X | ecnu ctga=—7 npu 630°<a<720°.
4.45sin810°+ 3 cos720°— 3 sin 630°+ 5 cos 900°.
K74

3 5 /4
S.sinla+ p),ecmusinot=—;cos p=——npu —<O<MmA<P[<—.
(a-+B) e G s Py F<3

6. cos(a+ B) ucos(a—ﬁ) ,ecu sina=%;cosﬁ=§, npu T ca< 75;37”<ﬁ <2m.

2
. T .
,eciu sma=—§,7<a<27t. 8.sin a,ecnu tg %2.

7cos2a 3 3
" cosa
o ope
3€Qos 20°—sin 20° 14 14
Rk - .

\/EQ'n25° coszéinl
7 14

11. Beraucaure nepuoa GyHKIuu y = ctg67x— tg47x+ 12,

11. Jloxaxute ToxaecTra 12 — 20.

12. (tgza— sin’ a) ®’a=sin’a. 13. sin’ a+cos’ a+2sin’ a®us’a=1.
1+ Ly
g tg’a 5 cos(87£—0{)§(37z'—a)
14. =clig’. 5.— =—1g0
1+ 1 + 1 sm(67l'—0!)@‘g(57t—a)
ctgo ctgza
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16. cos( 45°—x) %sx—sin(45°—x) @inx =i,

J2
sina+cosa _ 1
sina%sa@‘ga+ctga) \/1+th05

1+cos2a
[ R ctg’a; 19.sin’ —cosa.20. sin 20 Qina = —@osa cos 3a)
I1-cos2a

II1. Ynpoctute Bolpaxenus 21 — 27.

17, =sinQ

. . 2
sina +1—c0sa 1—(sma—cos0{)

21. A(@) = 22 A(@) =

I-cosa  sina 1+sin* a—cos’a
23.cos(a—4n) @n(a-87) & (a—137) .

sin 65° Qs 85° — sin 85° Qus 65°
sin 55° Qs 35°+ sin 35° Qs 55°°

24. sinaéosﬂ—sin(a—ﬂ), 25.

(14
1-2@in’ =
#
2€Qus’ ——1

28. Tpeobpasyiite B cymmy @) cos 35°@n 35% b)cos(a+ B) Qus(2a+p) .

26.cos4a+4cos20+3; 27.

o 4 . 5
29. IIpeacraBbTe B BHJIE CYMMBI IIEPBBIX CTEIIeHeH @) cos™ x; b) sin’ x.

5w b4
30. TIpeoGpasyiite B mpoussenenue a) cos 10°—sin 20°; b ) sin T sin 7

Mamemamuueckuii ouxmanm no meme «Apkcunyc. Apkkocunyc. Apkmamnzency.
1.KakoBa o0nacTs omnpeneieHus apkcuHyca (apkkocunyca)?
2.KakoBa 001acTh 3HaY€HUI apKKOCHHYCA (apKKOTaHTeHca)?

3. SBsiercs M apKTaHTeHC (apKCHHYC) Bo3pacTarollel nin yobiBatomie QpyHkiueir?

4.Pemnte ypasHenue arcsinx =0 arccos x=0| .

V4
5.Pemure ypaBHeHUE arccos x =7 %c gx=-— z;

T . T
6.Pemvite ypaBHeHuUe arcigx = =3 csin x = _Zg

7.Uemy pasen arcsin( [ arccos 7t] ?

8.Uemy paBeH arccos %%%’c tg(-1) i?

Hnoueuodyanwvhuie 3a0anusn no meme « Tpuzonomempuueckue pynkyuu u ypasHeHus»

I.Pemnte ypaBHenus 1 —13.

T 2x82 1
1.c0s2x—1:0.2.2sin3x:—1.3.0tg%—2x§\/§. 4.c0s%+3§2
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5.cos% p %—7362“11& 7 sin %x % 4 ,7,cos(Zﬂ—Zx)+3sin[n'—x):2.
8.2 sin(3x — 3)sin % % sm&%eos% %t %

i ) T
10.4 sink 2sin %x %x 3 11 2sin’ x—4sinxQusx+1=0.

12.3sin2x—2\/§Q'nx%sx+cos2x=013.2sin2x—7sinx®sx+14cos2x=2

I1. 3anummTe anroput™ rpadudeckoro pemenus ypapHenus. ['paguuecku pemmre ypaBHenus 14 - 17.

1
14. cosx=2x15. sinx=3616. cagx=2x]17 clgx=—x

II1.Hoctpoiite rpadux ¢pynxumn ¥ = f(x) 18 -25.

18 f(x)=§i;ecvmx<0; 19, f(x)=§—2;eczmx<0,.20.f(x):

n x,eciiu x @. xXseciu x @.

T
s X;eciu x 03;

inx;ecnu x > 7

21. f(x)=sin’(ctgx)+cos’(ctgx) .22. f(x)=4®(sinx)Qg(sinx).

23. f(x)=sinx+|sinx|, 24,f(x)=cosx+|cosx|, 25. f(x)=ctgx+|ctgx|_

1V . Pemute cucteMy ypaBHeHU26 —31 .

osxﬂ)sy=0,25; —y=2—7z, +y=£;
26. @. Qinp=075 27. 3 28. 3
hxwny=uv,/J. 'nx+siny=0,5_ 'nx+siny=1.

r
inxQusy=0,5; +ty=—; inxQiny=0,75;
29. P 0 30. 3 31. Q 3
s x @in y = 0. x
y s x +cos y=+/3. y=

V. Pemute HepaBeHCTBa 32 — 43,

T
32. cosxé-g. 33. sinxé\/z—z. 34. cosx>cosz . 35 sinx<\/3.

36. ctgx<—£. 37.ctgx Q1. 38 tgxétg%. 39. tgx <2,

40. 2sm%——§\/§<0 41, 3ctg%—2x%\/§.

42. cosx+cos3x+cos5x0‘).43. c0s3x+2c0sx@.

Hnoueuoyanvuwie 3a0anus no meme «Ilpouzeoonan»

1
1. MatepuanbHas TOUKa ABMXKETCS] IPSIMOJIMHENHO 110 3aKOHY x( t) = 5t3 —3t’+2t,rne
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X — paccTOSHUE OT TOYKH OTCYETA B METPAX, f— BPEMs B CEKYHIaX, U3MEPEHHOE C HAYasIa JIBUKCHHUS.
Haiinute ee ckopocTh B (M/C) B MOMEHT Bpemenu £ =6 ¢

o 2 %
2. TIpsmas y =—4x—11, gensercs kacatenbHoOl K rpaduky GyHakuun y = x° +7x° +7x—6 . Haiinure

abcluccy TOYKY KacaHusl.

Y / y‘= fl(x )| 3. Ha pucynke usobpaxken rpadux dpyuxumn y= f(x),
1 1
AN onpenenennoil Ha nntepsane (—2;12) . Haiimure cymmy
N 12 X

\ //- NN | Touex sxcrpemyma gynxmun y = f(x) .

4. Haiizute HanMeHbee 3Hauenne GyHKIUH p = X° —27x Ha otpeske | 054] .

x’+1

X

5. Haiigure Touky MUHUMyMa QYHKIIUH y = —

6. Haiinure Hanmenbee 3Havenne Qynkmmn y =( x+ 3) ? (x+5)—1 mnaorpeske [-4;-1].

T
7. Haligure naubonbiee 3HaueHue GyHkuuu y=12cos x+6 3-2/3@+6 na OTpe3Ke %; 33

24 Sm
8. Haiinure HanMeHbIiee 3HaUeHUE QYHKIUU y = § sin x + Z@+6 na OTpe3Ke %7 ;03.
/4

9. Haiinure Touky MuHMMyMa QYHKIMH y =~/x’ —6x+ 11 .

10. Haiinure nanbonpiuee 3Hauenne Gyukuuu  f ( x) =cos2x—cos x

Tecmogvie 3a0anusn no meme «IllIpouzeoonan u unmezpan»
1. 3anonHuTE IPONYCKH B ONIPEEICHUN
[Tpon3BoaHOM (YHKIMH HA3bIBACTCS OTHOIICHUS GbYHKITUH K

apryMeHTa, npu K HYJIIO.

2. TlpowusBoaHast PyHKIUU SiMX HWMEET BUJI:
1) sinx; 2)—sinx; 3) —cosx; 4)cos x .
8

+Xx

3. CocTaBUTh ypaBHEHUE KacaTeIbHOW K KpUBOH Y = B TOUKE X, =2,

2

1 5
1) y==0,5x+1 2) y=—Ex+z 3) y=-0,5x

4. BeiOepuTte onpezeneHrne HEONPEAEICHHOTO HHTErpaia:

1) 6(x)dx=F(x) 2) 6(x)dx=F(x)+C 3) @(x)dx=f(x)+C 4)$(x)dx=F(x)+C
5. Haiitu unrerpan 2@,2 x cos xdx -

T 1
I)E 2) 0 3)5

T
6. Boruncnure unrerpai Qs xdx .

-

Ilpaxkmuueckasn paboma «Bvoiuucnenue npouzeo0Hvix»
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! x—25+zx” a i
7 2sin’ 45 x
2 4x2_% 12 [ yfixt2)
X
2x° —63x 13 cos’3x
7x° 4+ 24x 4 | (4+x )(4-x*+6x)
I 15 | (4—x)U6-x
X
6 i7+5x4 16 7x+6
X x—4
7 2x° +xf/; 17 3/;
5-x°
8 | cos8x 18 x*+2
Vix—2
9 (7+4x)3 19 e3—9x—12x3
10 20 5ln4( x—2x5)
V13X’ +3

3auem no meme: «Ilpouseoonasn, npumenenue HenpPePbLIEHOCMU U NPOU3IBOOHOI)
Bxoonasa wacms. Tabnuia npou3BOJHBIX.

Teopemuueckas uacme.

1. Uto Takoe mpuparieHie GyHKIIUN U TpUpaIieHue apryMeHTa.

2. ChopmynupyiiTe onpeneiaeHue Npou3BOJHON B TOUKE.

3. Chopmynmupyiite mpaBuia HAXOXKICHHS POU3BOTHOM.
4

. Kakyro QyHKIIMIO Ha3bIBAIOT HETIPEPHIBHON HA TPOMEKYTKE.
5. Hanuiuute ypaBHEHHE KacaTeabHOU K rpaduky pyHkuun y = f ( x) B TOUKE ( x5 f ( xo)) .

. B uem cocToUT MEXaHUYECKHI CMBICT TPOU3BOIHOM?

6

7. 3amummte Gopmymy Jlarpamxka.

8. ChopmynupyiiTe mpu3HaK BO3pACTaHUS U MPU3HAK YOBIBaHUS (DYHKITHH.
9

. Kakyto Touky Ha3bIBalOT KPUTHUECKOM.
10. ChopmynupyiiTe npu3HaK MakcuMyMma (MUHUMYMa) QYHKIIUH.
11. Onummre cxemy uccieaoBaHus GyHKITUU.
12. ChopmynupyiiTe mnpaBuia HAXOKICHUS HAMOOJIBIIETO W HAMMEHBINETO 3HAa4YeHHs (YHKIIUA Ha
OTpe3Ke.

Hpakmultecmm uacms.

1. Tlonb3ysich ONpee/ieHMeM HalanuTe NPOU3BOAHYI0 GyHKIMU Y = f ( x) B TOUKE X, :
f(x) =x’+1, x,=-2

2. Tipommdpepennupyiire pynxmuo  f(x) =(x+2) ®nx.
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3 _ 2 2 _
3. HaiinuTe mpoMeXyTKH HEeNpepbIBHOCTH PyHKIMU  f ( x) = x4—xz5 .
x-

x’=3x—-4 &

4. Pemvite HEpaBeHCTBO METO/IOM UHTEPBAJIOB y
x —

5. Hanmumre ypaBHeHne KacaTenbHOH K rpaduxy gyrxmn ¥ = f(x) B Touke ( x5 f x,,))
f(x) =sinx; x, =7 .

6. Haiizure CKOpOCTh M YCKOPEHHE TOUKH B MOMeHT Z, =4 | eciin X ( t ) =t'-2°+5

7. Uccnenyiite Ha BospacTanue u yobiBarue pynkuuio f (X) = x> —4x.

8. Uccuenyiite Ha MakcumyM 1 MuuMyM dyuxumio f (x) = x* —3x7.

9. Uccnenyiite ¢ NOMOLIBIO MPOU3BOAHON GyHKIUIO f ( x)=-3x"—x"-9x

o 2 3
10. Haiizure HauGonbluee 1 HanMeHbee 3Hauenne pyuxkuun f x) =3x"—2x",

3auem no meme «llepeooodpasznasn u unmezpany»

Bxoonas uacms. Tabmiiia HHTETPaJoB.

Teopemuueckas uwacme.

1. Chopmymupyiite onpeneneHne nepBooOpasHoii.

2. ChopmymupyiiTe Npu3HAK MOCTOSHCTBA (YHKIMM Ha 3aJaHHOM mpomexyTke. Chopmynupyiite
OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.

3. Chopmymupyiite mpaBuIa HaXOXKJIEHHS IEPBOOOPA3HBIX.

4. Kakywo ¢urypy Ha3blBalOT KpHUBOJIMHEHHOW Tpanenuei? 3amummure (Qopmyiy A BBIYMCICHUS
IJTONIAAN KPUBOJMHEMHOW Tpanenuu.

5. OOBscHUTE, U4TO Takoe uHTerpail. 3anummre Gopmyny Herotona-Jleitonmua.

Hpaxmuueckasn uacmeo.
1. lokasure, uto pyuxuust ¥ = f(X) semsercs neppoo6pastoit s pynxumu y = F(x) ; Vx @R

f(x) =sin2x+3; F(x) =-0,5cos2x+ 3.

2. lna pynkupu y = f ( X) HaiiuTe nepsoodpasuyo y=F ( x) , IPUHUMAIOIIYIO 3aJJaHHOE 3HAYEHUE B

y x’ 3
JAaHHOM TOYKe f(x) =—=——7 F(3) =5.
3x
3. Haitwte o6ummit Bug nepooGpastoii ms dyrxun f(X) =x—10cos2x .

vy v o v 3
4. Haiigure moiomaab KpUBOJIMHEHHOW Tparelnuy, OrPaHHYCHHON JTHHUSIMH y =X ;y=0; x=-2,

3

dx
5. Beruncnure uHTErpan: .
P _9x +10)°

Hnoueuoyanvuvie 3a0anus no meme «Iiemenmovl KOMOUHAMOPUKU, CMAMUCIMUKU U Meopuu
eeposamuocmeit)

Komounamopuka. Tema: Pewienue 3a0au na nepeoop eapuanmoe.
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Kapmouku - 3a0anus

1. CKONBKO CYIIECTBYET Pa3IMYHbBIX YETHIPEX3HAYHBIX YHMCEJI, B 3alMCU KOTOPBIX MCHOJb3YIOTCS TOJIBKO
YeTHBIC U(PHI.

2. Ilpu BeTpede Kaxablil U3 Ipy3eil moxkan apyromy pyky. CKOJIBKO pyKOMOXXKaTHH OBLIO CHENaHO, eCIU
npy3eit 6bu10 YeTBepo?

3. Ucnonb3ys mudper 0;2;4;6 , cocraBbTe Bce BO3MOXHBIC TPEX3HAYHBIE YHCIA, B KOTOPHIX IU(PPHI HE
HOBTOPSIFOTCA.

4. CKoNbKO CYIIECTBYET pa3IMYHBIX YETHIPEX3HAUHBIX UYHCEN, B 3alUCH KOTOPHIX HCIOJB3YIOTCS BCE
UQPBI, Pa3INIHBI.

5. Ilpu BcTpeue Kaxkaplid U3 Apy3ed moxai Apyromy pyky. CKOIBKO PYKOIOXKaThUil OBLIO CIENaHO, eClin
npy3ei 0buIo TsATEPO?

6. TlepeuncnuTh BCE TPEX3HAYHBIC YHCIA, B 3alMCH KOTOPBIX HCmonb3ytorcst twmbper 0;1;2 ) mpu
YCIIOBUH, YTO IUQPHI B YUCTAX MOTYT IIOBTOPSTHCS.

Tema: Pewenue npocmeiiniux KOMOUHAMOPHBIX 3A0aY

Kapmouku — 3a0anusn

1. CobOpanue u3 80 denoBek BbIOMpAET MPENCTABUTENs, CEKpeTapss U 3—X YJICHOB PEeAaKLUOHHOM
KOMHUCCHUU: CKOJIBKUMU CIIOCOOaMU MOXKHO 3TO CJeNaTh?

2. B copeBHOBaHuM yyacTBYIOT 12 koMaHJ. CKOJIBKO CYLIECTBYET BapUaHTOB paclpe/iesIeHUs] TPU30BbIX
(1, 2, 3) mect?

3. CKOJIBKUMH CcIIoco0aMu 6 4eIOBEK MOTYT CeCTh Ha 6 CTyJbeB?

4. CkonpKMMH CHOCOOaMHM MOXHO clielaTh TPEXUBETHbIM (ar ¢ TOpU3OHTAIBHBIMHU I0JIOCAMU
OZIMHAKOBOM LIMPHUHBI, €CIIM UMEETCS MaTepHsl LIECTU PA3JIUYHBIX [IBETOB?

5. Ha gocke 3amucanbl 7 CyHIECTBUTENBHBIX, 5 TIJarojoB W 2 mMpuiaraTeabHbIX. [ mpemaiokeHus
HYKHO BbIOpaTh MO OJHOMY CJOBY KaxJOW M3 3TuX dacTed peud. CKOJIbKUMHU CrOco0aMU 3TO MOXKHO
caenarh?

Tema: Pewenue npocmenuiux KOMOUHAMOPHBIX 3a0ay C RPUMEHEHUEM (POPMYTL COUEMaHU

1. U3 Tpex MH)XEHEpOB U JEBATH 3KOHOMMCTOB JIOJDKHA OBITH COCTaBJI€HA KOMHUCCHUSA U3 7 YEJIOBEK.

CKonbKUMHU cITocOOaMH MOXKET OBITh COCTaBIIEHA KOMUCCHSI, €CIIM B HEE TOJKEH BXOANUTH OJIMH MHKEHED.
2. CKOTBKUMHU CIIOCOOAMU MOXHO BBIOpaTh 5 OTKPBITOK U3 11 OTKPHITOK?

3. B xop3une nexar 8 Oeiblx mapoB M 6 depHbIX. CKOJIBKUMHU CIIOCOOAMH MOXHO JIOCTaTh W3 ITOH

KOp3UHBI 2 OenbIX mapa U 2 4YepHbIX?

4. B maxmMaTHOM Kpykke 3aHuMarorcss 16 denoBek. CKOIBKUMH CIIOCOOAMU TPEHEP MOXKET BBIOPAThH W3

HUX JJIS IPEJICTOSILEr0 TypHUpa KOMaHAy U3 4 uesoBek?

5. TlepeuncnuTh BCe TpeX3HAYHBIC YKCIA, B 3alUCH KOTOPBIX Hcmonb3ytoTcs mupper 0;1;2 . Tudps

MOTYT MOBTOPSITHCS.
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6. CKOJBKO CYIIECTBYET Pa3IMUHBIX YETHIPEX3HAYHBIX YUCEI, B 3aIIUCH KOTOPBIX BCE LU PHI pa3IHYHbI.

Hnoueuoyanvnwie 3a0anus no meme «Cmepeomempus. AKcuomol u onpeoesieHus Cmepeomempuu.
Hapannenvnocms u nepneHOUKYIAPHOCHIL RPAMBIX U NJIOCKOCHIEN 8 NPOCMPAHCHIGEN.
1.CKoInbKO TpaHel MPOXOAUT Yepe3: a) oAHY; O) IBe; B) TPH; T') YEThIpE
TOYKH, B3ATbI€ MPOU3BOJILHO Ha KyOe? CKONBKO IIIOCKOCTEN MOKHO IPOBECTH UEpE3 TE K€ TOUKU?
OnpenenuTcs Jid MPU TOM TOJIOKEHUE TIIOCKOCTU OHO3HAYHO? CrienanTe pUCcyHOK.
2.JlaHbl TOYKA U NIapa NepeceKarmuxcs npsmMbiX. CKOIBKO Pa3IMYHbIX INIOCKOCTENH OHU ONPEAEIIIOT?
CnemnaiiTe pUCyHOK.
3.JlaHbl TpU MpsIMBIE, HE JISXKAITUE B OTHOM TUIOCKOCTH U UMEIOIIHE 0011yI0 TOUKY. CKOJIBKO Pa3IudIHbIX
IJIOCKOCTEW OHM ONPEIESIOT?
4.Touku A; B;C nexar B KaXI0W U3 IBYX Pa3IMUYHBIX TUIOCKOCTEH. JOKaXKKTE, YTO STH TOUYKH JIEkKAT Ha
ofHou npsiMoii. CrenaiiTe puCyHOK.
5.1Tpssmbiec @ u b mepecekarorcs B Touke M . Jlokaxkute, 4To JitoOast mpsimasi, iepecekatomias 4 u b,
1 HE IPOXOAAIIas yepe3 TouKy M , J€KUT C HUMHU B OJJHOM INTOCKOCTH.

6.113 yeTbIpex TaHHBIX TOYEK OJIHA HE JIC)KUT B INIOCKOCTH, OIpeaesieMol TpeMs ApyruMu. Jlokaxure,
YTO ITUM CBOWCTBOM 00JIa/IaIOT BCE TAHHBIE TOUKH.
7. Touku M ; N ; P; K pacrionoxeHbl 10 OHY CTOPOHY OT myiockocTh Tpaneiun ABCD . [apaniesnbHbie

orpesku AM ; BN ;CP; DK pasubl cooTBeTcTBeHHO 3CM; 4 cm; 5 em; 6 cm | KakoBo B3aMMHOE
pacnonoxenue npsmeix MN u PK ?

8. Ilpsimast MN mapannensHa quaroHanu AC npsmoyronsHuka ABCD . Haiinnte KOCHHYC yriia MEXIy
nupsmoii MN u nuaronansio BD , eciu AB=5cm; BC =8 cm

9. Cropoust OM ;ON yriia MON coorBercTBeHHO NapauienbHbl npsimbiM - AB u CD . Onpenenure
yron mexay AB u CD | ecin Bennunna yria MON papra 106€.

10. loxaxxute, 4yTo MpsiMasi, NapajuieabHasl KaKI0M U3 JBYX NMEPECEKAIOMIMXCS II0OCKOCTEH, MapaienbHa
U JINHUU UX [I€pEeCeUeHusl.

11. lan xy6 ABCDA,B,C,D, . Haiinure yron mexnay npsmeivu AC u C,D

12. JTanb! mapasutenbHble ipsiMbie @ u b u npsimast €, mepecekaronias @ , Ho He nepecekaromas b .
Jlokaxute, yto b u € — ckpenmBaromuecs npsMbie.

13. JlokaxxuTe yTBEPKJCHHE: €CIIU MpsiMasi NapajulebHa HEKOTOPOH MJIOCKOCTH, TO B 3TOH INIOCKOCTH
CYILIECTBYET NpsMas, apajliebHast JaHHOM.

14. Jloxaxure, 4TO €U NpsMas NapajijiesibHas HEKOTOPOU MJIOCKOCTH, TO B JAHHOW MJIOCKOCTH Yepe3
Tr00YI0 TOUYKY POXOIUT MpsiMast, TapayjieNbHasi JaHHOM MPSIMO, U TIPUTOM TOJIBKO O/IHA.

15. TInockocts, napamiensHas cropone AC tpeyronsunka VABC , nepecekaer ctopousl AB u BC B
toukax 4, u C, coorsercrsenno, A4, : A;B=3:2; A)C,=8cm . Haiinure AC .
16. 13 Toukn M TpoBesieHBI K IIOCKOCTH @ 10 nipeceyenus B Toukax /V; K nea orpeska. Touku D; E

cepenunbl orpeskoB MN u MK . Haiinure jmuny otpeska NK , ecnmu DE =4em
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17. JlokaxuTe, 4yTO NpsiMasi, mapajieiabHask KaKI0M U3 JBYX NEPECEKAIOIINUXCsl INIOCKOCTEN, NapajuleIbHa
Y JINHUU UX [IEpECEUeHUsl.
18. Jlokaxxute, 4TO mpsiMasi, mapajyiebHas KAKIOW U3 IBYX MEPECEKAIONIUXCS IIIOCKOCTEH, mapaiesibHa

" JIMHUU UX TICPECCUCHUS.

19.B terpasape ABCD mposenens ase napamienbubie miockoctu MNK u M N K, . Jlokaxure, 9T0
OVMK =ON M K,

20. OnHa U3 CTOPOH TPEYTrOJIbHHUKA MPUHAIEKHUT II0cKoCTH & . TIITOCKOCTH B Paup nepeceKaeT JaBe
JIpyrHe CTOPOHBI TPEYronbHUKA. JlokaxuTe, uTo B OTCEKaeT OT TPEYroNbHUKA TPEYTONBHHUK, TI000HEII
JTAHHOMY.

21. Toukm K;L;M —cepemunbl  otpeskoB  AB;AC; AD  cooterctBenno. Haiinure mmomians
tpeyronsarka VBCD , ecim mnomans tpeyronsunka VKLM pasna 18cm ’ .

22. Touxn K;L;M ;N —cepenunbl orpeskop SA;SB;SC;SD coorsercrsenno. Haiinure nepumerp
uereipéxyronsuuka ABCD , eciv niepumerp KLMN pasen 28cm

23. Z[OKa)KI/ITe, CCJIM IIpAMas MEpEeCCKACT OJHY M3 ITapalJICIbHBIX HJ'IOCKOCTGIZ, TO OHa MCEPECCKACT U

JPYTYIO TUIOCKOCTb.
24. Jlanbl qBe mapasuienbHbie TUTockocTH. Yepes Toukun M ;N ofHO# M3 IUIOCKOCTEH MPOBEICHBI JBE

mapajulenbHbIe MpsiMble g0  Tepecedenmss B Ttoukax M, ;N,. UeMmy paBeH nepumerp
yetpipéxyronbauka MNM N, eciu MN =M M = 8cm ?

25.13 TOUKH, OTCTAIOIIEH OT IIIOCKOCTH HA PACCTOSHMU 8CM | IIPOBENCHBI IBE HAKIOHHBIE, 0OPA3yIOLINE
C TUIOCKOCTBIO YTJIbI 45€, a MeXay coOoil yrom B 60€. Haiinure paccTosiHue MEXy KOHIaMHU
HAKJIOHHBIX.

26.0tpe3ok MA TepneHIUKYISIpPEeH IUIOCKOCTH TpeyroiabHuka ABC, AD-—wvemuaHa TpeyroJibHHKA
ABC , otpezok MD nepnennukynsiped BC . J[lokaxure, uto AB= AC .

OTpe3ku JByX HAKJIOHHBIX, MPOBEAEHHBIE M3 OJHOW TOYKU 1O IEPECeUeHUs] C IUIOCKOCThbIO, PaBHBI
I5 u 20cm | ipoexust 01HOTO U3 OTPe3KOB pasHa 16cm

27.PaccTosiHME OTTOYKHU [0 INIOCKOCTH TPEYTONbHUKA PaBHO 4CM | a no Kaxkaol u3 ero cropon bem
Haitnure paanyc OKpyXKHOCTH, BIUCAHHOUW B 3TOT TPEYTOJIbHUK.

28.PaccTosiHue OT TOYKU A JI0 BEPLIMHBI KBAApara paBHbl JCM . UeMy paBHO pacCTOSHUE OT TOYKU A
JI0 TUIOCKOCTH KBaJpara cO CTOPOHOM 2em ?

29.Ctoponsl  Tpeyronbauka pasabl 10517 u2lem . V3 BepmmHBl OONBIIErO yINIAa TPEYrodbHUKA
NPOBEAEH K €ro IUIOCKOCTH TEPIEeHANKY/IAp, paBHbii I5¢m . Halimure paccTosHHsS OT KOHIIOB
NEePIEeHIUKYIsIpa 10 OOJbIIel CTOPOHBI.

30.Yemy paBHa IUIOIIA > OOKOBOM MOBEPXHOCTH Kyba ¢ pedpom 10 cm?

Ilpakmuueckana paboma no meme «Mnozozpannukuy.
1.B nipaBunbHOM TpeyronabHoi nupamuae SABC meauansl ocHoBanus ABC nepecekatorcst B Touke O .

ITnomane Tpeyronsuuka ABC paBHa 2 ; 00beM nupamuibl paBeH 6 . Haiigure mmny otpeska OS .
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2.Haiinute kBaapar paccrosuus Mexay BepumaamMu C u A, npsSMOyroiasHOro napauiesenurena, s
koroporo AB=5; AD=4; AA, =3

3.Haiinure paccrosinue mexay BepummaamMu 4 u C, MHOTOrpanHuka, n300paXkeHHOTO

Ha PUCYHKE.

4.HaiinuTe miuomaab MNOBEpXHOCTH MHOTOTpPaHHHKA,

M300paKEHHOTO HA PUCYHKE

5.Ecnu kaxnoe pebpo kyba yBenmuduTh Ha I, TO €ro IIomajs TOBEPXHOCTH

yBenuuutcs Ha 54 . Haligure pebpo kyoba.
6.Haiinute 1uiomanb G0OKOBOI MOBEPXHOCTH MPABUIBHOM MIECTUYTOIbHON MPU3MBI, CTOPOHA OCHOBAHUS
KOTOpoO#i paBHa 3, a Beicota — 10 .

7.Haiinure miomans NOBEPXHOCTH NPABWIBHOW YETHIPEXYTOJbHONM MUPAMHABI CTOPOHBI OCHOBAHWS,
KOTOPOH paBHBI 6 W BhICOTa paBHA 4 .

8.CTOpOHBI OCHOBaHMS MPABUIIBHON MIECTUYTONBHOW mupaMuabl paBHbl 10, GokoBbie pedpa paBHBI 13 .

Haiiaure miomans 60KOBOI MOBEPXHOCTH STOW MUPAMUJIBL.

9.B xyoe ABCDA,B,C, D, naiinure xocunyc yria Mexay miockoctamu BA,C,u BA,D, .

10.B npsmoyronsaom napamnenenunene ABCDA,B,C, D, y3pectHrl pebdpa:

AB=6; AD =8; CC, =16 , Haiinure yron mexny muockoctasmu ABC u A, DB

Hnoueuoyanvnvie 3ad0anua no meme: «Tena epawienusa. Bviuucnenue 00vémos u naouwaeit
noeepxHocmeii OCHOGHHIX 2e0MEeMPUUECKUX Mme).

1.BricoTa KOHYyca paBHa 6 , a TuameTp ocHoBaHus — 16 . Haiinute 00pasyrolnyto KoHyca.

2. ITnomane OOKOBOHM MOBEPXHOCTH IMIIMHApPA paBHAa 2I7T , a nuaMeTp OCHOBaHWs paBeH 7/ . Haiimute
BBICOTY IIWJIMHJIPA.

3. Oxono xoHyca omucana cdepa (cdepa COIEpKUT OKPYKHOCTh OCHOBAaHHUS KOHYCAa M €r0 BEPIIUHY).
IleHTp chepsl HAXOAUTCS B IEHTPE OCHOBAHHS KOHyca. OGpasyromas KoHyca paBHa 7+/2 . Haiinure
paauyc chepsl.

4. lap Bnmcan B mwmHap. [lnomans noBepxHoctu mapa pasHa I11. Haligure ruiomanb MOJHOM
MOBEPXHOCTU LIUIUHIPA.

5. Cocyn, uMeronuii GopMy TIPaBUILHON TPEYroibHON mpu3Mbl, Hamumu 2 300cm ’ BoIbI 1 HOTPY3HIIH B
BOMy AeTainb. [Ipu 3TOM ypoBEeHb BOJbI MOAHSIICS ¢ OTMETKH 25 cM 10 otMeTku 27 cM. Haligute o0beM
neranu. OTBET BHIPA3MUTE B’ .

6. IlpaBunbHasg 4YeThIPEXyroyibHas MPU3Ma OINKMCAaHA OKOJIO UWIMHApPA, PaAuyC OCHOBAaHHS M BbICOTA
KoToporo paBHbl /. Haiiaure momans 60KOBOM MOBEPXHOCTH MPU3MBI.

7. OCHOBaHHMEM MPSMOIi TPEYrONLHON TPU3MBI CIYXKUT MPAMOYTOJIbHBINA TPEYTONBHUK ¢ KateTamu 6 U 8

O0okoBoe pedpo paBHO I . Haiinure 00beM MpU3MBL.
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8. Haiinute BBICOTY IpaBWIBHON TpPEyroibHOW NMHUpaMUAbI, CTOPOHA OCHOBAHUS KOTOpPOM paBHa 2, a

00beM paBeH J3.

9.Konyc Bmmcan B map. Pagmyc ocHoBaHusi koHyca paBeH paguycy mapa. O0beM KoHyca paBeH 6 .
Haiinmute 06bem mmapa.

10. B ky0 c pebpom 3 Bnucan map. Haliaure oObem 3TOrO0 1mapa, aeineHHbid HaZl .

Ilpakmuko — nadopamopuvie padomut no meme «Cmepeomempusn»

1. Ha nockoctu & naunml nse Touku A u B | Chenath Mozenb IIOCKOCTH & ¥ IBYX IJIOCKOCTEH Buy,

npoxofsimux udepe3s Touku A u B, W300pasure JIMHUIO IEPECEYEHHs IUIOCKOCTEH MEXIYy COOOM.
Paznuunb! i1 5T AUHUA?

2. Tloka3arp Ha KapKacHOM MOJENu MPaBWIbHON YETHIPEXYroJbHOW MHUpamMuAbl W Kybda mapbl
CKPEIMBAIONIUXCSA TPSIMBIX, MapaUIeNbHBIX MPSIMbBIX, MEpeceKaromuxcs mnpsMbix. Chaenath 4epTéx u
nmoka3aTh 0OmMe TOYkM pé0ep © KaxkylHecs TOYKA TiepecedeHus. YOemuThCs, dYTO MpHU
COOTBETCTBYIOIIEM ITOBOPOTE MOJIENIH CKPEIIMBAIOIINECS MTPSIMBIE HE TIEPECEKAIOTCS.

3. B3saTh 2KkpaH W KapkKacHbIE MOJETH pa3IWYHBIX Tel: KybOa, mupamuabl u T.J1. OcBemas Moaenu
napajuiebHBIMU JIy4aMy M TIOMeEIIasi epes] SKpaHoM, OJTYyYUTh UX TeHeBoe n3o0pakeHue. OTBETUTH Ha
BOIIPOCHI:

1. Kak n300paxaroTcsi BEpIINHbI TEI?

2. Kakoe Oymet nzobpakenue peoep »Tux ten?

3. Yto MOXHO CKa3zaTh 00 M300pakeHUH MapaJlyIeIbHBIX pEdep Kyba?

4. Kak Ham0 pacmojOXHUTh MO OTHOIIEHHUIO Jy4eid KyO, 4TOOBl OH HM300pa3wicsi Ha JKpaHE B BUIE
KBajpara?

4. Cnenath MOZEINb ApAJUICIbHON MPOCKIIUHA Ha TUIOCKOCTh: TOUKH; JIMHHH.

5. Cnenars MoOJeNb K TeOpeME O TPEX MEePIEeHANKYIIpaX.

6. CrienaTb MOJIENb IBYTPAHHOTO YIJIA U €0 JIMHEHHOTO yria.

7. Hana mozens npsMod npusmbl. CrenaTb COOTBETCTBYIOIIME M3MEPEHUS M HAMTH yroia Mexay
JTMATOHAJTBIO TIPU3MBI M TUIOCKOCTBIO OCHOBAHMS.

8. Jlana moienb paBUIIbHOM MupaMuiel. Haiitu (caenarh COOTBETCTBYIOIIME H3MEPEHUS ):

1. yroa mexy G0KOBBIM peOpOM U OCHOBAHUEM MHPAMUJIBL;

2. IBYTpaHHBIN yroji Ipy OCHOBAHUU;

3. IByrpaHHBIA yroJ mpu OOKOBOM pedpe.

9. Cnenatp W3 MPOBOJOKH KOHTYPHI TUIOCKUX (DUTYp, YacTh AB moKpacuTh KpacHOM kpackoil. PabGora
COCTOHT B CJEIYIOIIEM: YKPEIUISIOT OCh B IIEHTPOOESKHOM MalllMHe U MPUBOAAT €€ B JABUKECHHUE, TOTIA
CTaHOBUTCSI BHJTHO, UTO 9acTh AB 00pa3yeT MOBEpXHOCTh BpAIICHUS.

10. Cnenatp Mo KOMOWHAITMH TEJT: IIMJIWHPA U MPU3MBL.

11. Cnenatb MOJIENb UIMHIPA C KacaTeIbHOM MIIOCKOCTHIO.

12. Cnenarb pa3BEPTKY KOHYyca, y Kotoporo r =4 cMm, h=3 cm.

61



13. Tlo mopmenu ycedy€HHOTO KOHyca caenarh pa3BEpTKy. st 3Toro oOGepHyTh Monenb Oymaroi u
HOYKHUIIAMU BbIpE3aTh CHa4aja OOKOBYIO IIOBEPXHOCTh, a 3aT€M OCHOBAHUSI.

14. Cnenatb MoaeIn KOMOMHAITMH TEJI: KOHYCA ¥ MTUPAMHUIBI.

15. Caenatb Moaens cdepsl.

16. Cnenarb Mozienb cepbl ¢ KacaTelbHOM MI0CKOCTHIO.

17. Jlana Mozenb nupaMusl (MoJHOW uiu yceu€HHoM). CaenaTh COOTBETCTBYIOIIME U3MEPEHUS U HAWTH:
TJI01aIh OOKOBOM TTOBEPXHOCTH; MOJTHON MTOBEPXHOCTH.

18. JlaHbl HEKOTOpBIE eTaIH MPSAMOYroiabHOU (popmbl. Haiitn 00bEM neTanei.

19. JlaHbl HEKOTOpHIE IeTanu B BUAe mupamu. Haiitn 00bEM neTaneii.

20. CpenaTb COOTBETCTBYIOIIME HU3MEPEHHS W HAWTH IUIOMAAh OOKOBOW U TOJTHOW MOBEPXHOCTH
HUIUHAPA.

21. Cnenatb COOTBETCTBYIOIINE U3MEPEHUS M HAWTH TUIOMIA> OOKOBOW U MOJTHON MOBEPXHOCTH KOHYCA.
22. Jlansl HeKoTophle Aetanu. Haiftu o0béM netaineit.

23. Haiitit 00BEM IIUCTEPH TI0 33JaHHOMY YEPTEKY.

24. Tloctpoiite pa3BEPTKY TPEYroJbHON MHpaMUIbI, OOKOBOE peOpo KOTOPOH MEpPIEeHIUKYISIPHO
OCHOBAHMIO, SIBJISIOIIEMYCSI PABHOCTOPOHHUM TPEYTOJIbHUKOM.

25. Cpenaiite pa3BEPTKY U CKIEHTE MOAEIb OPTOLEHTPUYECKOIO TETpasApa, BCE TPaHM KOTOPOIO
SBIIIIOTCS PA3HOCTOPOHHUMH OCTPOYTOJIbHBIMU TPEYTOJbHUKAMHU.

26. Cnenaiite pa3BEPTKY NMHUPAMHUIIbI, BCE TPaHHM KOTOPOW — paBHBICE MEXIy COO0W paBHOOCIPECHHBIC
TPEYTrONILHUKKA CO cTopoHamu J5;5;6. Haiinure: 1. nByrpansbsie yribsl mpu €€ pébpax; 2. BBICOTHI
MApaMU/IBL; 3. TUIOMIAAb MIOJTHOM MOBEPXHOCTH; 4. 00BEM TUPAMUIBIL.

27. Cpenaiite pa3BEPTKY MNUPAMHIbI, B OCHOBAHMM KOTOPOH JIKUT KBaapaT, a OOKOBoe pedpo
NEPIEHIUKYISIPHO OCHOBAHUIO.

28. TlocTpoiiTe pa3BEPTKY YETHIPEXYTOIBHOW MHpaMUAbl BeicoTOM 10 cM, B OCHOBaHHMH KOTOPOH KBaJpar
CO CTOPOHOH 5 cM.

14. Cpenaiite pa3BEPTKY NMUpaMHJIbl, Y KOTOPOH B OCHOBAaHUU JIEKHUT paBHOOEApEHHAs Tpamelus, Bce
OokoBbIE pEOpa OJMHAKOBO HAKIIOHEHBI K OCHOBAHUIO, a IPaHb, MPOXOAsIIas yepe3 0ojblliee OCHOBaHUE
Tpaneuu, NEPIEeHIUKYISIPHA TOMY OCHOBAHUIO.

Hccneoosamenvckue 3a0auu no 20moevim uepmerncam no meme «Mnozozpannuku»

1. Haiioume paccmoanue om mouku 00 npAMOU N0 RPEOCmasieHHbIM ROCIPOCHUAM

1. AF1 (ABC). Haiinure paccrosiaue ot F 1o CB. F

F




ArABC— paBHOOEAPEHHBIN

ArABC — npAMOyTOJIbHBIM,
£C=90°

ArABC — TynoyronbHbIH,
£C>90°

2. BF1 (ABC). Haitnure paccrosinue ot F 1o AC.

ABCD — xBazipat

ABCD — pom06

ABCD— npsiMOYTrOlbHHUK

3. BSL (4BC). ABCDEF — nipaBWJbHBIN mecTuyroinbHUK. Haiinute paccrosnue

ot S 10 AB ot S 110 AF ot S no EF
S S
D
A A Er
F E F E
3aoauu

1.1.1. B ocHoBanuu nupamunsl FABC nexut paBHoOeapeHHbIH TpeyronbHuk ABC, AB=AC=10,

BC=12. Pebpo AF neprieHauKyJIsIpHO TUIOCKOCTH OCHOBaHUs U paBHO 6. HalinuTe paccrosiHue ot

BepiuHbI F 10 pedpa BC.

1.1.2. B ocHoBanun mupamubl FABC nexut npsaMoyronbHeli tpeyronsauk ABC, ZC = 90°, BC=12.

Pe6po AF nepneHAuKYIISIPHO TITIOCKOCTH OCHOBaHMs. Pacctosinue ot BepmuHbl F 1o pedpa BC paBHO 5.

Haitnure paccrosiHue OT BEpIIMHBI ' 10 BEPIINUHBI B.

1.1.3. B ocHoBanuu nupamubl FABC neXUT paBHOOEAPEHHBIHN TyOYyroibHbIN TpeyroabHuk ABC,

£C=120°, AC=CB=2+/3. Pebpo AF nepreHANKYISIpHO IUIOCKOCTH OCHOBaHUs. PaccTosiHue oT

BepuHbI /' 10 pebpa BC paBHo 5. Haiinute paccrosiHue ot Bepiussl £ 10 miockoctn ABC.

63




1.2.1. B ocHoBanuu nupamunsl FABCD nexut kBagpat ABCD co cropoHoii paBHO#t 4. Pebpo BF
NEePIEHIUKYISIPHO TNIOCKOCTH OCHOBaHUs U paBHO 1. Haiinure paccrostHue ot Touku F 1o nuaronanu AC.

1.2.2. OcnoBanneM mupamusl FABCD sBnsercs pom6 ABCD c yriom A pasaeiv 60° u pagmycom

BIIMCAHHOW OKPY>KHOCTHU ﬁ . Pebpo BF neprneHauKyIsipHO IIIOCKOCTU ocHOBaHus. Haiinure nnuny

pebpa BF, ecnu paccTtostHUE OT Touku F' 0 nuaronanu pom6a AC paHo 24/5.

1.2.3. B ocHoBanunu nmupamunibl FABCD nexut npsmoyronbHuk ABCD co ctoponamu 3 u 4. Pebpo
BF nepneHAuKyIspHO IIOCKOCTH OCHOBaHMs. Haiinute BbICOTY NUpaMuUbl, €CIIM PACCTOSIHUE OT TOUKH F
710 AuaroHanau npsmoyroiasHuka AC paso 2,5.

1.3.1. OcHoBanuem nupamuiisl SABCDEF sBnsieTcst npaBuiibHbIN mecTuyroabHuk ABCDEF co
CTOPOHOM \/5 . Pebpo BS nepneHuKyIIpHO IUIOCKOCTH ocHOBaHUs. HalinnTte pacctosHue OT BEpILIUHBI S
710 CTOPOHBI AB, eciy paccTosHUE OT BEpLIMHBI S 10 pedbpa EF paBHO 5.

1.3.2. B ocaoBanuu nupamuibl SABCDEF nexut npaBuibHbIN mectuyronbHuk ABCDEF co
CTOPOHOH +/3 . PeOpo BS neprneHauKyIsIpHO MII0OCKOCTH OCHOBaHUA U paBHO 2. HaiinuTre pacctosiHue ot
BEpIIUHBI S 10 cTOpOoHBI AF.

1.3.3. B ocHoBanuu nupamuibl SABCDEF nexxuT NpaBUWIbHBIN MmecTUYronbHUK ABCDEF, Gonbias
JMaroHaJIib KOTOPOro paBHA 83 . Pebpo BS nepneHAUKYISIPHO MJIOCKOCTH OCHOBAHUS M PAaBHO 5.

Haitnure paccTosiHue oT BEpIIMHBL S 10 CTOPOHBI EF.

11. Haiioume y2on1 mestcdy npamoil U RaoCKOCHbi0 RORPEOCMAag1eHHbIM NOCIMPOECHUAM

1. AA,;1 (ABC). Haiigute yron mexny CB; u (AA4,C)).

AI B/ AI B] AI
K
C] C , C]
K

A\ [/ __ B AL _L__f______ B A K_ S

C C C
ArABC— paBHOCTOPOHHUI ArABC — npAMOyTOJIbHBIM, AABC — TynoyronbHbIH,
£C=90° £C>90°

2. AA;L (ABC). ABCDFK — npaBuibHbli ecTuyroyibHukK. Haliure yron mexay
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B,F u (4BC) B,Fu (KK.F)) B.F u (A4,B,)
C B IC C
Ry, NV A S,
K| 1AF, | KRVE KT\
’IKB‘\ “LC ' \ | / :B\ | C
Alb-TN V0 ) et l__*\C /'——JY-—{\\
K F N \ > K\\; b
K F

3. BD1 (ABC). Haiinute yron mexay CD u (ABD).

D

B
C C
ArABC — paBHOCTOPOHHUM ArABC — IpsIMOYTOJIbHBIH, ArABC — nIpsIMOYTOJIbHBIH,
£A4=90° £C=90°
1. 44,1 (ABC). Haiimure yribl MEXITy
B:Du (4BC) B:Du (DD,C)) B:Du (BB,C))
I I
C | \ ) | \ z ) > <
D| 4, o\ b, ! o\ ! ! o\ N\ P
|
K : \ o\ : AR N
B | \ | \ | \ N\
' B B
a /B___ 1. c //l____A___ __ J S W B
pi | /// ~ \A P \'s ,// \
Py D 4 D 4 D
a
T
A
B 5, C] B, B,
| | |
C y 1\ ) L\ K y | \\‘ z
DTN | LN P | A Y
A o\ RN
p | \ | \ l N
0 /KB____\______ C /I_B___ N /I_B___ ___QK_
lg[ /// ~ \A /// X /// \|/
A D A D A D
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1)BF1 (ABC).Haiigute yron Mexmy

AF u (ABC) DF u (BCF) CF u (ABF)

4 F F
B

C

D

K

B

a

A

p

a

T

A

B

C

D

p

(0)

M

0

3aoauu

2.1.1. CropoHa ocHOBaHuUs MpaBuIbHO#M Tpr3Mbl ABCA;B,CpaBHa 2 , 60koBoe peOpo paBHO /71 .
Haiinmure cunyc yrima mexay npsmoit CB# mi1ocKocThio 60koBoi rpanu (44,C)).
2.1.2. OcHoBaHUEM IPSIMOM TPEYrOIbHON IPU3MBI SABISETCS IPAMOYTOJIbHBIN TpeyronbHUKABC: ZLC

=90°, AC=4, BC=3. Jlnaronans CB; 60KOBOii IpaHu 00pa3yeT ¢ INIOCKOCTLIO 00K0BOM rpanu (4A4,C))
yron 45°. Haiiaute muiomans 60KOBON MOBEPXHOCTH IPHU3MBI.

2.1.3. B ocHOBaHMH NPSIMOM TPEYTOJIBHON MPHU3MBI JICKUT PAaBHOOCAPEHHBIN TYIOYTOJIbHBII

tpeyrombHUKABC: £ C = 135°, AC=CB=3+/2 . luaronans CB; G0KOBOii rpaHu 06Pa3yeT ¢ MIOCKOCTHIO

3
60koBoii rpanu (A4,C;) yroi, CHHYC KOTOPOTO PaBeH 5 Haiigure nunny nuaronanu CB;.

2.2.1. Haiinure CTOPOHY OCHOBaHMSI MPAaBUIILHOM IIECTUYTOJIBHOM NMPU3MBI, y KOTOPO# OoJbIas

JIMaroHanb paBHa 24 ¥ COCTABISET C INIOCKOCTHIO OCHOBaHus yroma 60°,

2.2.2.Yemy paBHa CTOPOHA OCHOBAHUSI MPABUIIbHOU 1IecTUYrobHOM ipusmbl ABCDFKA,B,C,D,F K,

y KOTOpOH AuaroHais B;F paBHa 4+/3 ¥ COCTABIISET C IITOCKOCTBIO GOKOBOI rpanu (KK F yrga 30°.

2.2.3. ABCDFKA,B,C,D,F' K, — npaBWIbHAasl IECTUYTOJIbHAs ITPU3Ma, CTOPOHA OCHOBAHHUS M R
|

O0koBoii Tpanu (AA4,B)).
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2.3.1. B ocnoBanuu nupamuasl DABC 5exut paBHOCTOpOHHUH TpeyroabHuk ABC, AB=4. Pe6po BD

TIepIeHIMKY/ISPHO IIOCKOCTH OCHOBAHHMS U PaBHO 44/2 . Kakoii yron cocrasmser pe6po CD ¢
IJIOCKOCTBIO OOKOBO# Tpanu (ABD)?

2.3.2.0cHoBannem nupamuabl DABC ciy>)KUT paBHOOEIPEHHBIN MPSIMOYTOIbHBIN TPEYTrOJIbHUK
ABC:£A =90°, AC=AB=4. PeGpo BD nepneHauKyIspHO ILIOCKOCTH OCHOBaHus U paBHo BC. Haiiure
yroj HakioHa pedpa CD k miockocTu 00KoBoi rpanu (ABD).

2.3.3. B ocHoBanuu nupamuibl DABC JexuT npaMoyroibHbii TpeyronsHuk ABC: ZC = 90°, AC=4,
B(C=3. Pebpo BD nepreHAuKyIIpHO MIIOCKOCTH OCHOBaHUSA, a peOpo CD coCTaBIIseT C MIOCKOCThIO
6okoBoii rpanu (ABD) yron 30°. Halimure kocunyc yria Mexay peopom CD U IIIOCKOCTBIO OCHOBAHHS.

2.4.1. Inaronans B;D npsmoro napamienenunena ABCDA;B;C;D; cocTaBisieT ¢ MI0CKOCThIO

HIKHETO OcHOBaHus yron 45°. UeMy paBHa BBICOTa MapajUIEIEMIIENa, €CIIU €T0 OCHOBAHUEM CITYXKHT a)

KBaJIpaT CO CTOPOHOI 4 \/5 ; 0) poM0 €O CTOPOHOI 4 1 ocTphIM yriom 60°,

2.4.2. a) Inaronans B;D npamoro napamnenenunena ABCDA;B;C;D; cocTaBIsIET € INIOCKOCTbIO
6okoBoii rpanu (DD;C) yron 45°. JIoka)kuTe, 9TO OCHOBAHUEM MAPAIIENIEIHUIIENA HE MOKET OBITh
KBaJpar.

6) OcHoBanueM npsimoro napasienenunenad BCDA;B,;C;D; ciyxuT poM0O co CTOpOHOU 2\/_ u
octpeim yriom 60°. Haiinure nnuny auaronanu B;D napajlenenumnena, COCTaBISIOMEN ¢ MIOCKOCTHIO
60koBoii rpanu (DD,C) yron 45°.

2.4.3. a) Haiigure yron Mexxay AMaroHaibio B;D npsMoro napajuiesenumena

ABCDA B,C;D, ¢ minockocThio 00k0oBoM rpanu (BB,;C)), ecmi OCHOBAaHUEM MapaUICICIUIICa CITYKUT
KBaJlpar, JJIMHA JUaroHaJId KOTOPOT'0 paBHA BHICOTE MapaliesIenuIea.

0) Haiinure cunyc yria Mexay auaroHaibio B;D, paBHoi 10, 1 miockocThio 60koBO# rpanu (BB, C))
npsimoro napauienenunena ABCDA;B,;C;D;, eciiu ero 0CHOBaHUEM CIIYKHUT poMO ¢ ocTpbiM yriioM 30° u

iouaapo 18.

2.5.1.a) FABCD — mupamuna. FB | (4BC). 4BCD - kBazpar. LFAC =60". Kaxoii yron
COCTaBIIsIET peOpo AF ¢ TUIOCKOCTHIO OCHOBAHHMSI?

6) FABCD — mupamuna. FB L(ABC). FB =8. ABCD — pom6. ZABC =120". AC =643 .
Haiiure KOTaHreHe yriia Mexay peOpoM AF 1 IIIOCKOCTBIO OCHOBAHHUSI.

2.5.2. a) FABCD — nupamupa. F'B L (4BC). 4BCD - KBaJIPaT CO CTOPOHOIT +/2 . Yrom Mexy
pedpoM DF u mnockocteio (BCF) pasen 30°. HaliauTe [IMHY BBICOTHI TUPAMHM/IEL.

0) FABCD — mapamupna. F'B 1 (4BC). aBCcD - pom6. ZBAD =45°. AB :3\/5. Haiigure mmny

Oosbiero pedpa MUpaMuIbl, €CIIH CUHYC YTJ1a HaKJIOHA JaHHOTO pedpa K MIIOCKOCTH OOKOBOW TpaHu
MMpaMu/Ibl, HE coJiepikalield JanHoe pedpo, paseH 0,6.

2.5.3. a) FABCD — nupamupa. F'B 1 (4BC). 4BCD - KBaJpar co ctopoHoii 1. Bomblee pebpo

MMpaMUIbl PaBHO ﬁ . Haiinure yron nakmona pedpa CF k minockoctH (ABF).
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0) FABCD — mupamupna. F'B 1(4BC). 4BcD —pomb. ZBAD =60°. BD :2\/5. Pe6po CF

COCTaBJISIET C TIOCKOCTHIO (ABF) yron, cuHyc kotoporo paseH 0,6. HalimuTe qJIMHBI paBHBIX OOKOBBIX

pebep mupamuabl

1I. Haiioume y2o1n mesxcoy niockocmamu no npeocmaesieHHblM ROCHPOeHUAM

1) ACNBD =0. FO 1 (4BC) Haiimure YIOJl MEKLY

(4BC) u (FDC) (FDC)u (FBC) (A4BF)un (FDO)

A

B

C

D

K

B

a

A

Y

a

T

A

B

C

D

|y

(O

M

0

2) FB1 (ABC). Haiigute yroa Mexay
(4BC) u (FDC) (AFB) n (FBC) (AFD) u (FBO)

A

B F F F
C

D

K

B

a

A

p

a

T
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3. AF1 (ABC). Haiigute yron mexny (ABC) u (FCB).

F

F

ArABC— paBHOOEAPEHHBIN

ArABC — IpAMOYTOJIbHBIH,

Z£C=90°

ArABC — TynoyroiabHbIH,
£C>90°
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4. SB1 (ABC). ABCDEF — npaBuIbHBIN HecTUYyroibHUK. Haiigure yron mexmay

D

(SAB) u (SBC) (SFE) u (ABC) (ASF) u (ABC)

S S

|

|

|

|

|

|

|

&
A A 7
F E F E F E
(FSE) u (DSE) (ASB) u (SDE) (ASF) u (SCD)

S
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3) CDA;B,C,D,; — npsmoii napamienenunesn. Haiiaure yron

(44,C)) u (BB,D)) (ABC) u (4B,C)) (ABC) n (4B,C)
A
B B B, B,
C | | N
D | 4, | I AN
K : I Dz : N AN D1
! | '\
B I | [ | N
: . 3 SN
I [ | | ! o\ AN
[ [ I
B 1 B B \
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| | I I 1 \
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MpOeIMpYyeTCcsl B IIEHTp OCHOBaHMs. Bricora mupamuasl paBHa 8. Kakol yron cocTaBisieT TMIOCKOCTb

60koBoit rpanu (FDC) ¢ IIOCKOCTBIO OCHOBAHUS?

NUpPaMUJIbI IPOSIUPYETCs B TOUKY IEepeceyeHus Auaronaineii pomoa. Bricora nupamuasl paBHa 8. Uemy

paBeH TaHTeHC yIiia HakJIoHa 00koBoi rpanu (FDC) K NIOCKOCTH OCHOBAaHUA?

3.1.1. a) OcHoBanuem nupamuisl FABCD ciy>XUT KBajpaT co CTOpoHoil 16. BepimmHa mupaMuab

0) OcuHoBanneMm mupamuasl FABCD sBnserca pom6 co croponoil 16 m yrnom 30°. Bepmmna

3.1.2. a)OcHoBaHMeM NHMpaMUAbl CIYKUT KBajapar. BepiinnHa nupamunbl Opoenupyercs B LEHTP

OCHOBAHHMHI. I[OKa)KI/ITe, YTO yroj MCx1y CMCKHBIMU OOKOBBEIMH I'paHsAMHU HEC MOXKET OBITh paBCH 600

yroi mexay miockoctsmu (FDC) u (FBC).

MMPpOCHHUPYETCA B LICHTP OCHOBAHMA. Vron MCXKIAY HECMCKHBIMU OOKOBBIMHU rpadsiMyu InmupaMuJbl paBCH

60°. Haiinure momaas 60KOBOM IOBEPXHOCTH MTUPAMM/IBL.
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0) FABCD — nupamuna.ABCD — pom6. AC N BD =0. FO 1(4BC), AA =12. £BAD =60°.

Paccrosinue oT TOUKM mepeceueHus quaroHaneit pomba no 6onbiiero 6okoBoro pedpa paBHo 6. Haiinure

3.1.3. a) OcHoBaHMEM NHMpPaMUIbl CIYXHUT KBaApaT coO CTOpoHOM 2. BepmmnHa nupamuabl




6) OcnoBanueM mupamunsl FABCD sBnsercas poMO co cropoHoit 12. Bepmmna mnupaMuabt

NPOCIMPYETCS B TOUKY IEPECCUCHUs UaroHaneit pomoa. Bricota mupamuasl paBHa 3+/3 . Yroa Mexmy
mwockoctamu (ABF) u (FDC) pasen 60°. HaiiauTe miomans 60KOBOM HOBEPXHOCTH ITAPAMUIBL.
3.2.1. a) OcHoBaHMEM MUpPaMHIIBI SBISIETCS KBaJpaT, AUAroHaidb KOTOPOro paBHa 3./2 . Ilnmockoctu

IBYX OOKOBBIX T'paHEH NEepHNEHIMKYIAPHBI K IUIOCKOCTH OCHOBaHHUS, a JIBe Jpyrue OOKOBbIE T'paHU
00pasyroT ¢ OCHOBaHMEeM YUkl 110 45°. UeMy paBHa BbICOTa MUPAMUIbI?

0) OCHOBaHMEM MUPAMMIKI CITYKUT poMb co cToporo# 12 1 yriom 150°. BeicoTa nmupamMus! paHa 9.
[TnockocT AByX OOKOBBIX I'paHed MEpPHeHIUKYISIPHBI K IIOCKOCTH OCHOBaHUWA. Haligute TaHreHc yria

HaKJIOHA JBYX APYTrUX OOKOBBIX I'paHel K INIOCKOCTH OCHOBAHHUSL.

3.2.2. a) FABCD - numpammma.ABCD - pom6. FB 1(4BC). £((4BF),(BCF)) =90°.

AC =AF =6+/2 . Haiinure mnny pe6pa FB.

6) FABCD — mupamma. ABCD — pom6. FB L(ABC). £L((ABF),(BCF)) =120°. AC =4F =6
. Haitnure nnuny pe6pa FB.

3.2.3. a) FABCD — nupamupma. ABCD — xBanpar. I'B 1(4BC). FB =4. Kocunyc yrima mMexmy
wiockocTsimu (AFD) u (FBC) pasen 0,8. Haliaurte miomiaab 60KOBO MOBEPXHOCTU MUPAMHU/IBI.

6)FABCD — nupamuna.ABCD — pom6. AA =6. /BAD =30°.FB L (4BC). Kocunyc yrma Mexmy
wiockocTsimu (AFD) u (FBC) pasen 0,8. Haliaurte miomiaab 60KOBOM MOBEPXHOCTU MUPAMHU/IBI.

3.3.1.FABC — mmpamuma. AF | (ABC). Paccrosmme Mexay npsmbimu AF u BC pasHo 6.

ITnockocts (FBC) cocraBuser ¢ miaockocteio (ABC) yron, tanrenc kxoroporo paseH 0,75. Haiinute

BBICOTY TTUPAMUJIBI.
3.3.2. FABC — mupamupa. AF L1 (4BC). BC L(4FC), AN =3. Kocunyc yrma Mexmy
wiockoctsiMu (AFC) u (AFB) pasen 0,8. Koranrenc yria mexay miockoctsimu (FBC) u (ABC) pasen 2,5.
Haitnure BbICOTY NUpaMUabI.
3.3.3. OcHoBanue mupamMunbl FABC CIy>)XUT TYNOYTOJBHBIM paBHOOEIPEHHBIM TpeyroibHUK ABC,

2 , AC =CB =3+J2 . AF J_(ABC), AF =6. Haiigute koraHresc

iongazib KOTOpOIO paBHaA

yria mexay miockoctsmu (FBC) u (ABC).

3.4. SABCDEF- nupamuna. BS | (4BC) . 4BCDEF- IpaBUIILHBIN HIeCTHYroapHUK. HalinuTe:

1) Kocunyc yrma mexay miockoctsmu (SAB) u (SBC).

2) Yron mexay miockoctsamu (SFE) u (ABC), ecmu AB =BS .

3) Beicoty nmupamunsl, ecin AB =6 , yron mexay mnockoctamu (ASF) u (ABC) pasen 60°.

4) Yron mexny iockoctsamu (FSE) u (DSE), ecnu pacctosiHue oT BepIIuHbI £ 10 Oosbiiero pedpa
MUPaMUJIBI PAaBHO CTOPOHE OCHOBAHHSI.

5) Vron mexnay miockoctamu (ASB) u (SDE), ecmu AB =BS'.

6) Vron mexay miockoctsiMu (ASF) u (SCD), ecnmu AB =6, BS =9.
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3.5.1 a) ABCDA,B,C\D, — npsimoii napauienenunen. Haiinure yron mexnay miockoctsamu (44,C;) n
(BB.D)), ecnu ABCD — xBajpar.
0) OcnoBannem mnpsimou nipusmbl ABCDA;B,C,D, sBnsercs mapamienorpamm ABCD, B koTopom

AB =10, AC =24, BD =20 . Haiigure cunyc yrna mexay muockoctsmu (AA4,C) u (BB,D)).
3.52 a) ABCDA\B,C\D, — npsmoii mapamtenermnen. ABCD — xsanpar. AC =3+/2 .44, =4.

HaiinuTe kocuHyc yriia HakJIOHA IIOCKOCTH (ABID) K IUIOCKOCTH OCHOBAHUs MapaJulesenumnesna.
6) OcnoBanuem mnpsimoit npusmbsl ABCDA,;B,;C;D,; sBnsercsa napamienorpaMmm ABCD, B KOTOpoM

AB =5, [BAD =3(0°. Boicora mpusmbl paBHa 3. HaiiiuTe TaHreHc yria MekIy ILIOCKOCTBIO

ocroBanus 1 mockoctsio (AB D).

3.5.3 a)4ABCDAB:CiD, — mnpsimoit mapamienenunen. ABCD — kBaapatr. Kocunyc yria mexmy

mwiockoctsiMu (ABC) u (AB,;C) paBeH 5 Bo ckonmpko pa3 BeicOTa mapasuienenunena O00JbIIe CTOPOHBI

OCHOBaHUs?

6) ABCDA,B,CiD, — ipsimoit mapannenenunen. ABCD — napannenorpamy, AB =6, QCAB=30".
Cunyc yrima mexay miockoctsiMu (ABC) u (AB;C) pasen 0,8 . Haiiaurte BbICOTY Mapauiesenuresa.
3auem no meme «Ilapannenvhocms nPpAMBIX U NAOCKOCHMEID)

Kapmouka 1.

1. Chopmymupyiite akcuombl A1, A2 u A3 crepeomerpun. ChopMymupyiTe U JOKKHUTE CIEACTBUS U3
aKCHOM.

2. JlokaxxuTe, yTO yepe3 JIOOYI0 TOYKY MPOCTPAHCTBA, HE JISKALIYI0 Ha JAHHOM MpPSIMOM, MPOXOIUT
npsiMasi, apajuiebHas JaHHOM, U IPUTOM TOJIBKO OJIHA.

3. TInockocth @ mepecekaer croponbl ABu AC tpeyronsuuka ABC COOTBETCTBEHHO B TOUKAX
B, u C, W"zsectHo, uto & PBC | AB :B,B=5:3; AC =15 cm. Haiigure AC, .

Kapmouka 2.

1. ChopmynupyiiTe onpeneiaecHue napaieTbHOCTH MPIMOU U TIOCKOCTH. CHOpMYITUpPYHTE U JOKAKHUTE
TEOpPEMY, BEIPAYKAIOUIYIO MPU3HAK MMapaljIeIbHOCTH MPSMOI U IIIOCKOCTH.

2. JIoKaxkute, YTO €CJIM OJHAa U3 JIBYX MapajuleNIbHbIX MPSAMBIX MEPECEKaeT AaHHYIO IJIOCKOCTb, TO U
Apyras npsiMast IepecekaeT 3Ty MIOCKOCTb.

3. Kaxnoe pebpo terpasgpa DABC pasno 2 cwm. IlocTpoiiTe cedeHue TeTpal’apa ILIOCKOCTHIO,
npoxozsmuieit uepes Toukn B u C u cepenuny pebpa AD . BelYucInTe NEPUMETP CEUEHHS.

Kapmouka 3.

1. ChopmynupyiiTe omnpeneicHre CKpenuBarommxcsi npsMbiXx. CHopMymupyiTe u JOKKUTE TEOPEMY,
BBIPXKAIOUIYIO MPU3HAK CKPEIIMBAIOIINXCS MPSIMBIX.

2. I[OK&)KI/ITC, YTO €CJIM ABC MPAMBIC MMapalJICIIbHBI TpeTLefI HpHMOﬁ, TO OHU IapaJlJICJIbHBI.
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3. Toctpoiite ceuenne mapamnenenunena ABCDA,B,C, D, nnockocTio, NpOXomsmeil yepe3 Touku A ,

CuM rpe M — cepenuna pedpa 4,D; .

Kapmouka 4.

1. ChopmynupyiiTe ompeneicHue MapayieabHbIX MI0CKocTe. CHOpMYIMPYHTEe U TOKAKUTE TEOPEMY,
BBIPXKAIONIYIO MPU3HAK MapaUIeNbHOCTH JIBYX TIOCKOCTEH.

2. Jlokaxkute, YTO Yepe3 KaXAYI0 U3 JIBYX CKPEIIMBAIOUIUXCS NPSIMBIX MPOXOAUT TUIOCKOCTD,

napajuieiabHas Apyrod IpsiMOi, U MPUTOM TOJIBKO OJHA.

3. ABCDA,B,C,D, — xy6, pedpo xoroporo 4 cm. IlocTpoiite ceueHne Kyba IIIOCKOCTBIO, TPOXOIAIIEH

uepes Toukn A; D, ;M | rne M — cepenuna pebpa BC . Bounciure nepumMeTp ceyeHus.

Kapmouka 5.

1. JloxaxkuTe, 4TO IPOTHBOIOJIOKHBIE TPAHH TapaslIeIeIUIIEa apajlIeIbHbl H PABHEL

2. JIOKaKMTe, 4TO €CJIU CTOPOHBI JIBYX YITIOB COOTBETCTBEHHO COHAIPABIEHEI, TO TAKUE YIVIEI PABHBIL.

3. TlapannensHele IockocTn & U B mepecekaror cropony AB yrna BAC cOOTBETCTBEHHO B TOUKAaX
A, u A, acropory AC >5TOro yrina coOOTBETCTBEHHO B Toukax B, u B, Haiinute BB, ecrm A,4,=6
cm, AB,: AB,=3:2 .

Kapmouka 6.

1. JloxaxxuTe, 4TO JUATOHAIM HapaJUleseluIea IePECEKAOTCS B OJHOM TOUKE M JIENATCS dTOW TOUKON
TIOTIOJIAM.

2. JIoKaXuTe, YTO €CIIM JIBE MapasuiebHble IIOCKOCTH MepeceYeHbl TPEThEH, TO IMHAHM MX IEPECEUeHNs
HapasuebHBbL.

3. Touxka C nexut Ha otpe3ke AB. Uepes Touky A NpoBeIeHA IUIOCKOCTh, a uepe3 touku Cu B —

napajienbHble OpAMbIE, NepeceKarolue 3Ty MIOCKOCTh COOTBETCTBEHHO B Toukax B, u C,. Haiinure
nnuny orpeska BB, ecim AC:CB=4:3;CC, =8 cm.

3auem no meme «/[eyepannstii yeon. llepnenoukynapnocmes njiockocmeii)

Kapmouka 1.

1. Chopmynupyiite oOIpeneieHne MEePIEHAUKYIIPHOCTA TPSIMON W IIOCKOCTH. JloKaxuTe Teopemy,
BBIPKAIONIYIO MPU3HAK MEPIIECHANKYIIPHOCTH PSIMOM U TJIOCKOCTH.

2. 3agmava Nel31 yueOHuMKa

Kapmouka 2

1. JloxaxuTe TEOpEeMbl, YCTAaHABIMBAIOIIME CBSI3b MEXKJY MNapajUICIbHOCTBIO TMPSIMBIX U UX
MEePIEHANKYIIPHOCTHIO K TUNTIOCKOCTH.

2. 3amava Nel43 yyeOHUKa

Kapmouka 3

1. JloxaxuTe TeOpeMy O TpeX MepreHIUKYIsIpax.

2. 3apaya Nel50 yueOHMKA.
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Kapmouka 4

1. ChopmynupyiiTe ompenesieHue yriia Mexay NpsIMOH M IJIOCKOCThIO. PacckaxuTe O CBOMCTBE yria
MEXy IPAMOM U INIOCKOCTBIO.

2. 3amgaya Nel57 yueOHUKA.

Kapmouka 5

1. CdopmynupyiiTe OIpeneieHne TEePIEeHAUKYIIPHOCTH JBYX IUTOCKOCTeH. JIOKaKUTE Teopemy,
BBIPA)KAIOLIYI0 IPU3HAK NEPIEHANKYISIPHOCTH JBYX INIOCKOCTEH.

2. 3amgaya Nel71 yueOHUKA.

Kapmouka 6

1. JlokaxxuTte TeOpeMy O JUaroHaju NpsSMOYTOJILHOTO Mapaljiesienumeaa.

2. 3amaua Nel195 yueOHMKA.

3auem no meme «Mnozozpannuxuy

Kapmouka 1.

1. JToxaxxute TeopeMy O TUIOIaan OOKOBOI MIOBEPXHOCTH MPSIMOM MPU3MBI.

2. B npaBUibHON 4ETHIPEXYTOJIBHOW MUPAMUAE BBICOTA paBHA 4 CM, IUIOCKHI yroJl IpHU BEPIIMHE PaBEH
60°. Haiigure miomaab O0OKOBOM MOBEPXHOCTH MUPAMH/IBI.

Kapmouka 2.

1. Toxaxxute TeopeMy O IUIOIaan OOKOBOI MOBEPXHOCTH MPABHIBLHON MTHUPaAMHU/IBI.

2. llpaBunpHas 4eTHIPEXYrojibHas MpU3Ma IEpeceueHa IIOCKOCThbIO, COJAEpIKAIlel /IBE €€ HMaroHallu.
[omaab NOIyYEHHOTO ceueHus paBHa 60 cM’, a CTOpoHA OCHOBaHHs paBHa 6 cM. BbrumciuTe miomaimb
OOKOBOM OBEPXHOCTHU IPU3MBI.

Kapmouka 3.

1. PacckaxxuTe 0 IpaBUIbHBIX MHOTOI'PAHHUKAX.

2. OcHoBaHMeM mupamuibl siBisgeTcs pomO. JIBe OOKOBblE€ I'paHU NEPIEHAUKYISIPHBI K IJIOCKOCTH
OCHOBaHUS M 00pa3yloT ABYTpaHHbINA yron 150°, a nBe npyrue GOKOBbIE IPaHU HAKJIOHEHBI K MJIOCKOCTH

OCHOBaHHMS NOA yrioM 45°. Haliaure miomaab 60KOBOW MOBEPXHOCTH MUPAMUJIBL, €CIIH €€ BHICOTA paBHA
4 cm.

3auem no meme «Memoo KOOpOUHAmM 6 RPOCMPAHCMEE)

Kapmouka 1.

1. Pacckaxknte, Kak 3a/1aeTCsl MPSIMOYTOJIbHASI CHCTEMa KOOPAMHAT B IMPOCTPAHCTBE U KAK OTPEEISIOTCS
KOOpPAMHATHI BEKTOpA.

2. BeiBenute (hopMyinbl, BbIpaKarol[ye KOOPAMHATHI TOUKU IEepeceueHHs] MEAUaH TPEYrojbHHKa yepes
KOOPAWHATBI €0 BEPIIHH.

3. lan xy0 ABCDA,B,C,D,, touxa M — uentp rpauu AA,DD, . Bprauciure yron Mexay BEKTOpaMH

BM u B,C.
Kapmouka 2.

1. Pacckaxxute o CBSA3U MCXKIY KOOpAHMHAaTaAaMHM BEKTOpAa U KOOpAWMHATAMH TOYCK.
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2. BeiBenute hopMyiibl, BEIpaKarolie KOOPAHMHATHI CEPEIMHBI OTpE3Ka Yepe3 KOOPIUHATHI €r0 KOHLIOB.

3. Borunciure yron mesxay npsambivia AB u CD | ecin A(1;1;0) ; B(3;-1;0) ; C(4;-1;0) ; D(0;1;0)

Kapmouka 3.

1. Cdopmynupyiite ompeneneHHe CKaIsSIpHOTO MpousBeAeHUs BekTopoB. CdopmynupyiiTe ycroBue
MIEPIICHIUKYISIPHOCTH IBYX HEHYJIEBBIX BEKTOPOB, UCTIONB3Ys CKATSIPHOE TIPOU3BECHHE.

2. BeiBemute (GopMyIIBI TSl BEIYUCICHUS JUTMHBI BEKTOPA Yepe3 ero KOOPIUHATHL..

3. Nausi Touxn A(0;4;0); B(2;0;0); C(4;0;4); D(2;4;4) . Noxaxure, uto ABCD — poMG.
Kapmouka 4.

1. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CKAISIPHOTO MPOM3BEICHUS BEKTOPOB. [[OKaXKUTE OJHO U3 ITHX
CBOMCTB.

2. BpeBemure QGoOpMyNbl JUIS  BBIYMCICHHS PACCTOSHUS MEXKIY JABYMS TOYKAaMU C 3aJaHHBIMHU
KOOpJAMHATAMH.

3. JlaHbI KOODP/IMHATHI Tpex BEPILKH napajienorpaMmma
ABCD : A(-6;-4;0); B(6;-6;2);C(10;0;4) . Haiinure xoopmuuatsl Touku D U yron Mexiy
sektopamu AC u BD

Kapmouka 5.

1. ,HOK&)KI/ITG, 4TO HECHTpaJlbHasd U OCEBAsA CUMMCTPUU SABJIAKOTCA IBUKCHUSAMU.

2. BBIBC,I[I/ITG q)OpMyJ'ILI JIs1 KOCHMHYCa yIia MCKAY HCHYJICBBIMH BCKTOPaMU C 3a/lTaHHBIMHW KOOPpAWMHATAMMU.

L L r u
3. JlaHsl BEKTOPBI a(I;Z;—I) ; g(_3;1;4) ;0(3;4;—2) ;d(2;—1;3) . Beruucinure ckamspHOE

MIPOU3BEICHUE ( tg + 21:) ?,( - tﬂ .

Kapmouka 6.
1. Toxaxxute, 4TO 3epKajbHasi CAMMETPHUS U MapaJUIeIbHBIN MIEPEHOC SIBIISIOTCS IBUKCHUSIMHU.
2. PacckaxxuTe, Kak BBIYUCIUTH YroJd MEXKIy JBYMsI MPSIMBIMH B TPOCTPAHCTBE C TIOMOIIBIO
HANPaBJISIONINX BEKTOPOB ATHX MPSAMBIX.

3. Jlansl KoopaMHATHl BepiH Tetpasupa MABC M(2;5;7); A(1;-3;2); B(2;3;7);C(3;6;0) .
Haiinure paccrosiaue ot Toukun M 1o Toukn O mepecedeHus Meauan Tpeyronsauka ABC .
3auem no meme «Oovemvl meny
Kapmouka 1.
1. Pacckaxure, Kak BBOAUTCS moHsATHEe oObema Ten. ChopMynmupylTe OCHOBHBIE CBOMCTBa OOBEMOB.
3anummTe Gopmyiry oObeMa IpsIMOYTOJIbHOTO Mapasienenunena. JJokaxure teopemy 06 oobeme npsaMoit
MIPU3MBI.
2. Kaxxnoe peOpo mpaBmiILHOTO TeTpadapa paBHO @ . Haiigure 00BeMBI TETpadapa W BIHUCAHHOTO B HETO
KoHyca. (MoxHO pemuTh 3a1ady s a =6 ).

Kapmouka 2.
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1. loxaxxute TeopemMy 00 00beMax [UIMHIPA.

2. Anodema TpaBWIBHOW YETBIPEXYTrOJbHOM NUpaMuabl paBHa @, Haiiaute 0o0BeMbl NUpaMUABI U

ONMCAHHOTO OKOJIO MUPaMHK/IbI KOHYca. (MOKHO pemuTs 3a1ady 11 a = 3; & = 60°).

Kapmouka 3.

1. Jloxaxute TeopeMy 00 00beMe HAKIIOHHOM MPU3MBI.

2. BricoTa npaBWIBHONM TPEYrOJIBHOW MUpaMUIbI paBHA /i, ABYIpaHHBIA yrojl MpU OCHOBAaHUU paBeH & .
Haiigure o0bemMbl nmMpamMuabl W BIHCAHHOrO B mnHpamuay mapa. (MoxHO pewmuTh 3ajgady s
h=3;a=060°).

Kapmouka 4.

1. Jloxaxute TeopeMy 00 00beMe MUPaMUJIBI.

2. OceBoe ceueHHEe KOHyCa — TMPaBUJIBHBIN TPEYroJbHUK CO CTOpOHOW @ . Haiinmure oOBeMBI KOHYyca U
OIMMCAHHOTO OKOJIO Hero mapa. (MoKHO pemuTh 3a1auy it @ =6 ).

Kapmouka 5.

1. Tokaxxute TeopeMy 00 o0beMe KOHyca.

2. JluaroHanb NMpaBWJIbHOM YETHIPEXYTOJILHON MPU3MBI paBHA @ ¥ COCTABIISET C IUIOCKOCTbIO OOKOBOM
rpanu yron & . Haiimute 0ObeMbl MPU3MBI M OTIMCAHHOTO OKOJIO Hee NUauHApa. (MOXXHO peruTh 3a1a4qy
s a=4;0=30°).

Kapmouka 6.

1. [Toxaxxute Teopemy 00 oObeme 1rapa.

2. bokoBoe peOpo MPaBWIBHOHN IIECTUYTrOIbHOM MHpaMUABI PaBHO @ U COCTABIAET C IJIOCKOCTHIO
ocHOBaHus yron & . Haiinure o0beMbl MUpaMUIbI ¥ BIIMUCAHHOTO B MUPaMHUIy KOHYca. (MOXHO pemuTh
sagady s a=2; o= 60°).

Tema « Ilpuszman

Mamemamuueckuii ouxmanm (npoooxcume npeoodxcenue)

1. BokoBbl€ TpaHy MPU3MBI SIBISIOTCA ... (HAPANLENOCPAMMAMU).

2. BricoTta mpsiMoii ipu3MBbI paBHa €€ ... (peopy).

3. Bce BBICOTBI IPU3MBEI ... (PasHbl).

4. ITpsAMOYTONBHBIN MapajuieNenunesn, y KOToporo Bce Tpu U3MEpEHHs PaBHbI, €CTh ... (KV0).

5. TlepneHaukymnsip, TPOBEAEHHBIN W3 KaKOH-HUOYIh TOYKH OJHOTO OCHOBAaHHUS MPHU3MBI K IIJIOCKOCTH
JPYTOTO, €CTh ... (8blCOMAQ).

6. Ecniu 60koBBIe pedpa MpU3MBbl MEPHIEHINKYISIPHBI K OCHOBAHUSM, TO IPU3MA ... (Mpamasi).

7. Ecu 6okoBbIe pebpa Mpu3Mbl He IEPIEHIUKYIAPHBI K OCHOBAHUSAM, TO MPHU3MA ... (HAKIOHHAS).

8. Ecnii B OCHOBaHMM MPSAMOU MTPU3MBI JISKUT MTPABUIBHBIN MHOTOYTOJILHUK, TO TIPU3MA ... (NPABUIbHAS).
9. OcHOBaHUS MPU3MBI JIEKAT B INTIOCKOCTSX, KOTOPBIE SIBIAIOTCS ... (HAPANLIENbHbIMU).

10. OTpe3ok, COeTUHSIONINI IBe BEPILUHBI, HE IPUHAJUICKAIINE OTHOW IPaHU, €CTh ... (OUA2OHADb).
Tema « Ilupamuoa»

Mamemamuueckuii ouxmanm
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1. MHOrorpaHHMK, y KOTOPOTO B OCHOBAaHUHM HAXOIMTCS MHOTOYIOJIbHUK, a BCE OCTaJbHBIE T'PaHU -
TPEYrOJIbHUKH, UMEIOIINE OOIIYI0 BEPIIUHY HA3BIBACTCA ... (MUPAMUOOU)
2. MHOrOyrojapHUK, JIEKAIIHA B OCHOBAHUH TTUPAMHUIHI ... (OCHOBAHUE)
3. TpeyronbHHUKH, UMEIOLIHE OOIIYI0 BEpIIMHY M oOpasyronue OOKOBYIO MOBEPXHOCTh MHUPAMUJBI ...
(6okogvle eparu)
4. Touka pacroJOKEHHasi Ha BBICOTE MUPAMUMABI, KOTOpas TPOEKTUPYETCS Ha OCHOBAaHHE O3TOW
MAPAMUJIBI ... (6epUIUHA NUPAMUODL)
5. OTpe30k, COeTMHSIOINI BEpIINHY MUPAMUIbI C BEPIIMHON OCHOBAHUS ... (boK060e pebpo)
6. Kakoe uuciio rpaneil y BOCbMHYToJIbHON niupamuabl? (9 epamueti)
7. Kaxoe umncio pédep y mectuyroibHou nupaMusi? (12 pedep)

8. Kakasg ¢urypa HaxomuTcsi B CEUEHHUU MATUYTOJIbHOW NHUPAMHIBI, €CJIM CEYeHHE MapaljIesbHO
OCHOBAHUIO MMUPAMHUIBI? (NAMUY20TbHUK)
9. Beicota 60K0BO# TpaH¥ ... (anoghema)
10. Ileprnenaukynsp, ONYIIEHHBIM M3 BEPIIMHBI MUPaMHIbl HAa HUKHEE OCHOBAHHUE ... (8vicoma
nupamuovl)
Tema « Konyc»
Mamemamuueckuit Oouxmanm
1. Kakas ¢urypa momydaercs B CEUCHHHM KOHYCa IUIOCKOCTBIO, TPOXOJIIICH dYepe3 och KoHyca?
(pasrobeopennbvili mpey2oibHUK)
2. Yro mpexacraBnsieT coOOl cedyeHHEe KOHyca IIIOCKOCTBIO, MepeceKarolieil Bce oOpasyromue KoHyca?
(annunc)
3. Uro mpencraBusier coOOM CEYEHHE KOHyCa IUIOCKOCTBIO, MPOXOMAIICH depe3 BEpIIMHY KOHyca?
(pasrnobeopennbvili mpey2oibHUK)
4. Kakas ¢urypa momy4yaeTcsi B CEUYEHHMH KOHYyCa IUIOCKOCTBIO, MPOXOMAAIICH MEePHEeHAUKYISIPHO OCHU
Konyca? (kpye)
5. Kakas ¢urypa momydaercssi B CEYEHHMH YCEUCHHOTO KOHYCa IUIOCKOCTBIO, MPOXOJIIEH depe3 OCh
KoHyca? (mpaneyust)
Tunoevie 3a0anus nOBLIEHHO20 YPOBHA CTLOHCHOCHU 014 Y2/1y0/1eHUA 3HAHULL, YMEHUI U HABLIKOG

Ha ocnoee Eounozo I'ocyoapcmeennozo 3K3amena no mamemanuke.

1. Ilo mamepuanam EI'3 (2 uacms)

2sin’ x+ 2sinx Qs 2x—1
1. Pemvite ypaBHEHUE =
Jeos x

0.

. X .Xx b
2.Pemure ypaBHeHue Sin X+ §0s3 —sin E%s 2 + sin 3% 0. Ykaxure KOPHH 3TOTO ypaBHEHUS,

puHaUIeKamue mpoMexyTky| 75 2, 57) |

3.B mpaBunbsHOM TeTpasnpe ABCD naiinure yron Mexay BeICOTOM TeTpa’apa DH u meauaHod BM

ookoBoii rpanu BCD .
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4.]lana npaBunbHas TpeyronbHas nupamuna DABC c BepumHoi D . CTOpoHa OCHOBaHUS TUPaMUIbI
paBHa J6 , BBICOTa paBHa +/ 30 . Haiinure paccTosiHue oT cepeauHbl 00KoBOro pedpa BD 10 npsiMoit

MT , tne touku M u T — cepenunnt pebep AC u AB COOTBETCTBEHHO.

glogXZx ( 6x— 2) @’.
¥ — 649 — 4% + 64 .

5.Pemnre cucreMy HEpaBEHCTB

6.Pemnre cucteMy HEPaBEHCTB

7.Haitnure mmuHy oTpe3ka 00IIei KacaTelIbHON K IBYM OKPY>KHOCTSIM, 3aKJTIOYCHHOTO MEKTy TOYKaAMH
KacaHMsI, €CIIM PaJIyChl OKPYXHOCTEH parHbl 23 1 7 , a pacCTOSIHUE MEXKAY IIEHTPAMU OKPYKHOCTEH
paBHO 34.

8.lan tpeyronmeauk ABC . Touka E Ha npsimoii AC BeIOpaHa Tak, 4To TpeyroibHUK ABE , uionanb

KOTOpOTO paBHa 14, — paBHOOEApPEHHBI ¢ ocHOBaHUeM AE u BbicoToil BD . Haiimute minomanb

24
tpeyronbauka ABC , eciii U3BECTHO, UTO QIBE =€@CBD =0 tga = T

9.Haiiute Bce 3HaueHus @ , IPM KaIOM U3 KOTOPHIX MHOKECTBOM PeIleHHIl HepaBeHCTBa
V5 —x +|x +a| @3 spsercs orpesox.

o 2 2
10.Haiitu Bce 3HaueHUs @ , IPH KAXKIOM U3 KOTOPBIX (DyHKIIUS S ( X ) =x"-2 ‘x —a ‘— 8x umeer Gonee

JIBYX TOYEK SKCTPEMyMa.
11.11epen xaxapivm u3 urcenr 14;155...;20 u 4;5;...; 8 npon3BoIBHBEIM 00pa30M CTABAT 3HAK IUTIOC HIIH
MHHYC, TIOCJIC YET0 OT KaXI0TO M3 00pa30BaBIIMXCS YMCEN MIEPBOTO0 HAOOpa OTHUMAIOT KX I0€ M3
00pa3oBaBIIKXCS YUCENl BTOPOTO HAbOpa, a 3ateM Bce 35 MOIydeHHBIX pe3yIbTaToB CKIIaAbIBaloT. Kakyro
HAMMEHBIIYIO 110 MOIYJIIO M KaKyl0 HAUOOJIBIIYIO CyMMY MOXKHO TOJIyYHTh B HTOTE?
12.CymMa BYX HaTypaJIbHBIX YHCell paBHa 43, a X HaMMEHbIee ooIiee kpatHoe B 120 pa3 Oojbliie ux
HanOobIIIero odrero aenurens. Haiiante sTu dncra.

2. Ilo mamepuanam EI'3. Ilpakxmuko — opuenmupoeanusle 3a0ayu
LTIpu temneparype 0°C penbc umeer auny [, = 10m . TIpu Bo3pacTaHuy TEMIIEPATYPHI TPOUCXOIUT

TCIIJIOBOC paCcHIMPCHUC peiibCa, U €TI0 JJIMHA, BBIPpAXKXCHHAA B METPAX, MCHACTCA 110 3aKOHY

l( t °) =1, ( 1+ 0{00) , Tne a=1,290" ( °C) T K02 (OHUIHMEHT TEMIOBOTO PACUIUPEHHS, I °—

temrieparypa (B rpagycax Llenscust). [Tpu kKakoit TeMieparype peibe yuTMHUTCsS Ha 3Mm ? OTBer

BBIpa3uTe B rpajaycax Llenbcus.

o €
2.11o 3akony OMma JuIst TIOJTHOM LIEIH CHJTa TOKa, M3MepsieMast B amriepax, papaa I = R rne € —3JIC

5
+r

MCTOYHUKA (B BOJIbTax), ¥ = I OM — ero BHYTPEHHEE COMPOTUBIIEHHE, R — CONMPOTHUBIICHUE 1IeTIH (B
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Owmax). [Ipr KakoM HaWMEHBIIIEM COTPOTHBIICHUH IIENH CUJIa TOKa OY/IeT cOCcTaBisATh He Gonee 20 % ot

£
CHJIBI TOKa KOpOTKoro 3aMbikanust I =—? (OtBer BrIpazute B Omax.)
K3 r

3.Paccrosnue (B KM) OT HaO/II0IaTe s, HaXOAAMIETOC Ha BhIcOTe AM Haj 3eMIél, BRIPAKEHHOE B

. IR
KHJIOMETpax, a0 Ha6J'II-OI[aeMOI/I HUM JIMHUHU I'OPHU30HTA BBIYUCIIACTCH 110 (bOpMy.]'IC l= W , TAC

R =6400 xm — pamuyc 3emun. YenoBek, CTOSIIMN HA TUISHKE, BUIUT FOPU3OHT Ha pacctosuud 4,8 k.
Ha CKOIBKO METPOB HY/KHO MOJHATBCS YEI0BEKY, YTOOBI PACCTOSHUE [I0 TOPH30HTA YBEIHIUIOCH 10 6,4

KHJIOMETPOB?

_t
4.B xoze pacnaza paJuoakKTUBHOIO U30TOIA, €M0 Macca YMEHbBILAETCS 10 3aKOHY sy (t)=m, @ 7.r0e m,
— HaJaJbHas Macca U30Tomna, ! (MUH) — IPOILEALIee OT Ha4YaJlbHOTO MOMEHTa BpeMs, T — nepuoj
Nojypacmnajaa B MUHyTax. B mabopaTopuu nmoimydniy BeIecTBO, CoJeprkallee B HauyalbHbIi MOMEHT
Bpemenu M, =40 vr uzorona Z , mepuos nonypacnazaa koroporo I = 10 mun. B Teuenne CKOIbKHX
MHUHYT Macca u30Tona OyzieT He MeHblIe 5 mr?
5.BononasHblil KOIOKOI, coepKalluii B HaYaIbHBII MOMEHT BpEMEHH v = 3 MOJISl BO3yXa 00BEMOM

V, =8 n, MemieHHO OMyCcKaroT Ha AHO BogoeMa. [Ipr 3TOM MPOUCXOIUT U30TEPMUUECKOE CIKATUE BO3MyXa

10 koneynoro oosemalV, . PaGora, coBepiiaeMast BOIOM NP CKATUH BO3yXa, OMPEAEIAETCS

V
BbIpaxkenuem A =0 VO @y 2 71 (JIx), tne @ =35,75 — nocrosiunas, a T = 300 — temniepaTypa BO3ayxa.

2

Kakoii 006éM V), (B mMTpax) craneT 3aHUMaTh BO3YX, €CIIM [IPU CXKATUH r'a3a Oblia COBEpIIEHa padoTa B
10350 JTx?

6.HezaBucumoe areHTCTBO HAMEPEHO BBECTH PEUTUHI HOBOCTHBIX MHTEPHET-U3AaHUI HA OCHOBE OLIEHOK
unpopmatusHocT In , oneparuBHoctu Op , 06bekTHBHOCTH IyOnuKanuii Tr , a TAKXKE KauecTBa caiita
O . Kaxxaplil OTIENIbHBIN TI0KA3aTeb OLEHUBAETCS YATATENAMH 10 5 — OAJUIBHOM HIKAJIE IIEJIbIMU

guciaamMu oT 1 A0 5. AHaJIUTUKH, COCTaBIsIIOMINE (GOPMYITy peHTUHTa, CYUTAIOT, YTO OOBEKTUBHOCTD

LIEHUTCSI BTPOE, a UHHOPMATUBHOCTh MyOJIMKAaLUK — BIBOE JOPOXKE, YEM ONEPATUBHOCTH U KAYECTBO

2In+0p+3Tr+Q

caiita. Takum o6paszom, popmyra npussia Bug R = . Kakum nomxHo ObITh uncio A4,

YTOOBI U3JJaHKE, Y KOTOPOTO BCE OLIEHKU HauOOJIbIINE, MOIYy4nsIo Obl peTunr 17?7

7.Ms1ta 6pocuiu 1o yriaoM & K TUTOCKOM TOPU30HTAIBHON MTOBEPXHOCTH 3eMiIH. Bpems nmonéra msua (B

2v, ¥na
ceKyHIax) ompezensercs mo Gopmyie ! =———— . [Ipu KakoM HAHMEHbIIIEM 3HadeHnH yria & (B
4
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rpajaycax) Bpems nonéra, OyneT He MeHble 3 CEKYHJ, €CIM M4 OpocaroT ¢ Ha4yaJIbHON CKOPOCTbIO

v, = 30 m/c? Cunraiite, 4T0 ycKOpeHHe cBoGoHOTO maneHus & =10 7.

8.Haxomsmmiics B Bojie BOJOJNA3HBIM KOJOKOJN, COIEpXAmuii v =35 MOJs BO3AyXa IpH JaBICHUH

P; = 2,5 atmocdepsl, MEUIEHHO OIYCKAlT Ha JHO BOAOEMA. IIpHM 3TOM IPOMCXOIUT M30TEPMHUUYECKOE

ckarue Boszmyxa. PaGorta ( B KOYIsX ), coBepiiaemasi BOAOW MPH CHKATUM BO3JyXa, OMpPENEseTcs

P,
BhIpakenuem A =0 V0@, ?2 (Ix), tneax=9,15— nocrosanas, T =300K - Ttemneparypa

1

Bo3nyxa, P, (B atm) - HavansHOE naBienHue, a P, (B arM) - KOHEUHOE JaBIICHUE BO3/IyXa B KOJoKoie. J1o

KaKoro HauOOIBIIETO JaBJICHHA P. 2 (B aTM) MOXHO CKaTb BO3AYX B KOJIOKOJIC, €CJIX IIpU CXKATHH BO3yXa

coBepiuaercs pabora He 6onee , uem 13725 JIx?

9. JIns ogHOTO M3 MPEANPHUATHI-MOHOIIOINCTOB 3aBHCUMOCTh 00beMa cIpoca Ha MpOoAyKIuio 4 (eanHuI B
Mecsm) oT €€ neHsl P (Teic. py0.) 3amaéres opmynoit: ¢ =210—15p . Onpenenure MaKCUMAaIbHBINA
ypoBeHb LieHbI P (B ThIC. Py0.), P KOTOPOM 3HAYCHHE BBIPYUKH HpeanpuaTus 3a mecsan © =P €
,cocTaBuT He MeHee 360 Tric. pyo.

10.0OnepanronHast npuObUIb IPEANPHUATHS B KPATKOCPOUHOM MEPUOJIE BHIUUCIIAETCS 10 popMyIie:

7(q)=q¥p—v) - f . Komnanus npogaér cBoro IpoxyKLuio 1o ueke P =500 py6. 3a mryky,
HIepEMEHHBIC 3aTPaThl Ha MPOU3BOJICTBO OOHOI EIMHHIIBI IPOIYKIIUK COCTABISIOT v = 300 py6. 3a mITyKY,
nocrosunbie pacxonsl npexnpuatus f = 700000 py6. B mecsn. Onpenenure HaMMEHBIIUH MECAUHBIHA
00beM Tpou3BoIcTBa ¢ (IIT.), TIPH KOTOPOM NPHOBLIL TpeanpusTus Oyaet He merbie 300000 py6. B
MECHIIL.

11. Ha Bephu MHKEHEPBI TIPOESKTUPYIOT HOBBIH arlIiapar [Jist TIOTPYKEHHUsE Ha GOJIbIINE TITyOUHBI.
KoHCTpyKItHst iMeeT KyOudeckyto (hopmy, a 3HauHT, ciuiia ApXuMe/Ia, JeHCTBYIOIIas Haammapar, OyaeT
onpezensatbes o popmyne: F, = p @@ Tne I - nuneiinsiif pasmep anmapara: 0 = 1000 xr/v’-
IJIOTHOCTB BOMbL, a & = 9,8 H/kr - yckoperue cBo60aHOTO nageHus. KakoBsl MOTYT ObITH MaKCHMaJIbHbIE
JMHENHbIE pa3Mephl anmnapara (B MeTpax), 4ToObl 00€CIIeUUTh €ro IKCILTyaTallio B yCIOBUIX, KOrza
BBITAJIKMBAIOIAs CUJIA TIPU NOTPY)KEHUH He Oyzet npeBocxoauts 9800 H?

12113 300 BbinycKHUKOB MeUIIMHCKOrO Koyutemka 155 moiiayT paboTars B 31paBOOXpaHEHHE.
CKOJIBKO TIPOIIEHTOB BBIITYCKHUKOB OYyIyT paOoTaTh B 3ApaBOOXpaHEHUN?

o 0,
13.B Kakoe KOTHYeCcTBO BOABI HYKHO 100asuts 200 rpamm xmoproii ussecty, uto0sr momyumncs 10%

pactBop?
3. Ilo mamepuanam EI'3. Pewenue 3a0au c napamempom

1. B 3aBucUMOCTH OT 3Ha4YCeHUI mapaMeTpa @ pemuTh ypaBHeHHE ax =0 .
2. Haiitu 3HaueHus mapaMeTpa M, pu KOTOPOM ypaBHEHHE m’x—m’ +6=4x+m

@) UMEET ETMHCTBEHHOE PEIICHHE; §) HE UMEET PEIICHU; 6) MeeT OECKOHEUHOE MHOYKECTBO PEIICHUM.
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o 2 2
3. B 3aBUCHMMOCTH OT 3Ha4€HUIl MapaMeTpa @ pellnuTh ypaBHEHHUE ( a -1 ) x=2a"=a-3

a+2x_
+ ax

4. B 3aBUCUMOCTH OT 3HaYCHUI napaMeTpa & pennTh ypaBHECHUE: 1

5. Haiitu BCce Takue @, uro npu aro0oM b ypaBHeHue ax+b= |x| MMEET pEIICHHUE.

6. Ilpu KakKX 3HAUYEHUSX MMapamMeTpa @ pacCTOSHUE MEX]y BepIIMHAMHU Mapado

94’ \/E

0ospIIe —— .
3

2
y=x2+ax+§uy=3x2+5ax+

7. Ilpn xakux 3HaYEHUAX MMapaMeTpa @ ypaBHEHHUE |x -1 |( x-35 ) + a = 0 umeer poBHO Tpu penrenus? B
OTBETE yKa3aThb HauOoJblllee 1esioe 3HaueHue 4@ .
2
—2) x+y=(m—2) ;
8. Haiinure 3Hauenus napamerpa M | mpu KOTOPHIX CUCTEMA YpaBHEHHIA
+( m-— 2) y=1

A) uMeeT eqMHCTBeHHOE perieHue; b) He nMeet pelieHuil; B) nmeetr 0eCKOHEUHOE MHOXKECTBO PEIICHHI.

9. IIpu Ka)xJ0M 3HaUCHUU napameTpa @ peluTh ypaBHEHUE sin( x—a ) —sinx=sina

10. Tlpu kaxux 3HaueHusx @ Boipaserue I+ sin x Q3 sinx+a Qs x) ne pasro Hymo, HI U KaKUX
3Ha4YeHUsAx X ?
11.TIpy KaKuX 3HAYCHWSX MapameTpa @ ypaBHeHHe €OS’ 2X — 2(a+2)cos’2x—(2a+5 ) =0 umeer

XOTs OBI OJTHO pelIeHue?

12. Pemnte ypaBHEHHUE \/ 7 cos( 6x+ 7) +32==20+10a—a’, BbISCHUB, IPU KAKUX 3HAYCHUSX
napameTpa @ 3TO BO3MOXHO?

13. Haiinure nan6onbluee 3HaueHue @ , Ipy KOTOPOM ypaBHEHHE cos” x + sin®’ x = a uMeer peleHue.
14. TIpu KaKux 3HAYCHUSAX Mapamerpa @ ypaBHEHHe oS’ 3X — 2(a+1)cos’3x—2a—3=0 umeer xors

OBl OJTHO perieHue?

2

15. Pemnte ypaBHEHUE \/ 10 cos( S5x+1 ) +19 =—13+8a—a”, BLIACHUB, IPH KAKKX 3HAYCHUIX
napamerpa @ 3TO BO3MOXKHO?
16. Haiinute HauGonpiee 3HaueHue @ , IpH KOTOPOM YPaBHEHHUE cos™® x + sin”® x = a UMEET pElICHUE.

v +1 2
17.Haiinure Bee 3HaueHus @ , IpH KaKAOM U3 KoTopbix ypashenne 4°—(a—1) Q@' +a’—4a-5=0
MMeeT eIMHCTBEHHBINH KOPEHb.

o 3
18.Haiinure Bce 3HadeHus @ , IpU KaXJI0M U3 KOTOPHIX ypaBHeHHEe 8x° +( a-— x) + 2x’ = x— a umeer

C,I[I/IHCTBGHHBII;’I KOPCHb.

19. Haitnure Bce 3HaueHus @ , [IpA KAXKJAO0M U3 KOTOPBIX YHUCIIO 9 gBnsercs pCHICHUCM HCPABCHCTBA

(x—9)(x—16) \/a—8alog8(x—8)—9 ».
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20. Hainure Bce 3HaueHUs @ , IpU KaXKJA0M U3 KOTOPBIX UMEET €AMHCTBEHHOE PELIEHUE CUCTEMA

2y(y—4) =16;

x2+(y—12)2 +\/(x—a)2+y2 =~a’ +144.

ypaBHEHUH

JlabopamopHvie pabomsi yueOHbIM NIAHOM He NPedyCMOMPEHDL.

6.2. Meroguueckue yKkasaHusi AJ1s1 BBINOJHEHHUsSI KOHTPOJIbHBIX padoT (MMCbMEHHBIX padoT)

ITucbmenHbIe pabOTHl MOTYT OBITh IPEACTABICHBI B Pa3JINYHBIX (OpMaX:

- KOHTpoJibHasi pabora — ogHa u3 (GOpM NPOBEPKHM M OLEHKH YCBOEHHBIX 3HAHUM, MOIYyYEHUS
MHPOPMAIIMK O XapaKTepe MO3HABaTEIbHOM JIEATEIbHOCTH, YPOBHE CaMOCTOSATENILHOCTH M aKTMBHOCTH
yyamxcsi B ydueOHOM 1mpouecce, 00 3(PPeKTUBHOCTH METOA0B, ¢GopM U CHOCOOOB yuyeOHOU
JeSITeTbHOCTH.

- pedepar — NUCbMEHHBIN AOKIAJ WU BBICTYIUIEHHE IO ONPENENIEHHOM TeMme, B KOTOpOM coOpaHa
MHpOpPMaIUs U3 OJHOTO WJIM HECKOJIbKMX HCTOYHHMKOB HH(popMmauuu. Pedeparsl MoOryTt sBIATHCS
U3JI0KEHUEM COJIepKaHusl HaydHOH paOoThl, XyJJ0’KECTBEHHON KHUTH U T. II.

- 3cce - MPO3andyecKkoe COYMHEHHE HeOOoJbIIOro odbeMa M CBOOOJHON KOMIO3MLIMH, BbIpa)karollee
WHIWBUIyaJIbHbIE BICUYATIICHUS U COOOPaKCHHS 10 KOHKPETHOMY IMOBOAY WJIM BOIPOCY M 3aBEIOMO HE
IPETeH IYIOIee Ha ONPEAEIISIONIYI0 WIIM UCUEPIIBIBAIOIIYIO TPAKTOBKY IpeMeTa.

- QaHHOTHPOBaHUE — MPEJEITFHO KPATKOE CBS3HOE ONMHMCAHWE MPOCMOTPEHHOW WIIM MPOYMTAHHOW KHHUTH
(craTbu), ee copepKaHusl, HICTOUHUKOB, XapaKkTepa U Ha3HAuCHMUS;

- Te3upoBaHue — JAKOHUYHOE BOCIPOM3BEJICHUE OCHOBHBIX YTBEP)KJIECHUN aBTOpa 0O€3 MpHUBIICYECHUS
(akTHUeCKOro MaTepHara;

- llutupoBanue — qOCIOBHOE BHITTMCHIBAHUE M3 TEKCTA BBIACPIKEK, W3BJICUCHUH, HAOO0JIEE CYIECTBEHHO
OTpaXaroIUX Ty WIK UHYIO MBICJIb aBTOPA;

- KoHCniekTHpOBaHUE — KPAaTKOE | MOCIIEIOBATEIFHOE N3JIOKEHUE COJIEPKAHUS TPOUYUTAHHOTO.

- KoHcmekt — CcnoxHbIM cMOcO0 U3NOXKEHHsS COAEp)KaHWsS KHUTM WM CTaTbd B JIOTHYECKOM
nocienoBarelbHOCTH. KOHCIEKT akKymynwpyeT B ceOe TpeAbIaylIie BHIbI 3alUCH, ITO3BOJISIET
BCECTOPOHHE OXBATUTh COZAEP)KaHUE KHUTHU, cTaTbu. [103TOMy yMeHHE COCTaBIATh IUIAH, TE3HUCHI, AETIaTh
BBINKACKY U JIPYTUE 3AIACH OTPEICISIET U TEXHOJIOTHUIO COCTABJICHHUS KOHCIICKTA.

- [Iman - 3TO0 cxema MNPOYMTAHHOIO MaTepuana, KpaTKuil (WiM noapoOHBIH) MepeyeHb BOMPOCOB,
OTpaXKaroIUX CTPYKTYPY U IOCIENOBATEILHOCTh MaTepuana. IlogpoOHO coCTaBIEHHBIN IUIaH BIIOJHE
3aMeHseT KOHCIIEKT;

- APYTOE.
npumepHas memamuxa 0ns 3aoanus
Ne memvt/mema GbINOJIHEHUSL KOHIMPOJIbHBIX
padom(npogepounvix pabom)
1 cemecmp
1.  Ypasnenua  u | Pemenne YPaBHEHUH u | PemuTs ypaBHeHHE 3 =L .
Hepaesencmea. HCPaBCHCTB. ( 3 ) =81
P Hawana Haiitn utomans GUTypsl, orpaHUYeHHON THHHSAMHA
: ITimomane KPUBOJIMHEWMHON 2
MamemamuuecKozo P y=x'+1ny=2.
TpamneuH.
ananusa.
. 13 5in469°— 8 cos 341°
Haiitn 3HaueHne BeIpaykeHUS .
3. Anzebpa. ToxnecTBeHHBIE IPEOOPA3OBAHMS. cos 19°
4. Ypaeuenusa u | Pemenue cucreM ypaBHEeHMH H . A ( x=3 ) —log,y=1,
Pemnte cuctemy ypaBHEHHH .
HepagseHcmaéa. HEPaBEHCTB. +y=7
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Haiitn HanGompiee n HanMeHbIIee 3HAYCHUS (PYHKIINN

5. Hauana | Uccaenosanue GbyHKITII Ha
3 2
Mamemamuyeckozo HauOoJbIIee (Haumenpinee) | y=x" —9x" + 24x—15 Ha OTPE3KC [1 ;3] .
ananusa. 3HAYCHHSI.
6. Ypasuenus u . _ | Hokasars, uro ypashenne x’ +4x’ +8x—13 =0 umeer
Hepasencmea. Hauana | VccnenoBanue KOpHEH ypaBHEHUI . .
y €/IMHCTBEHHBII KOpeHb. HaliTH 3TOT KOpeHb.
MamemamuiecKozo C IOMOIIBIO TIPOM3BOJHON.
ananusa.
2y Liechu x < =;
- - b b . TMoctpoiite rpadux pyrxuun f(x) =
. Qynkyuu ocTpoeHue rpauKoB KL, ,
ViU P P i in x;ecnu x Q=
2
8. p dnemenmyl Nmeercs Tpu ypHbL. B mepBoit Haxomutess 5 GeNbIX MIapoB U
K HAMOpUK i . N N
OMOUHAMOPUKU, 3 uépHbIX, Bo BTopoii —6 Genbix u 2 u@pHBIX, B TpeTheil
cmamucmuxu u 10 B v,
. - eJIBIX IIapoB. BbIHMMarOT Hayraj OauH Iap. YpHa
meopuu DopMyna MOJIHON BEPOATHOCTH. P . yraz on p- P
sepoammuocmeii BI)I6I/IpaeT(i$I ToXe Hayraja. HaiiTu BEposITHOCTh TOTO, YTO 3TOT
mrap GesnbIi.
AHanmu3  peambHBIX  YHCIIOBBIX
AHHBIX, NPEACTABICHHBIX B BUIE
9. Dnemenmut meopuu A > pent A Vyennk BBIITHMCAJl CBOHU OLICHKH 10 aﬂre6pe:
N HMCIIOBOH  MOCHENOBATENLHOCTH, | 3.4.2.5.4.4:5:4:3 Hafimre MOIYIb DASHOCTH MEHKT
MmMHOCmM 2Ty by dy Ty Ty Jdy Ty,
éepoamuocment U | jparpavm,  rpaUKOB;  aHANM3 o uy P Y
CpeHUM apU(PMETHYECKUM U MEJUaHON ITOrO Psifia AJaHHBIX.
Mamemamuuecxkou nHpopmarmn cratuctuueckoro | PEH p A pAa A
Ku.
cmamucmuku XapaKTepa.
B kakoe konnuecTBO BOIbI HYKHO n06asuth 200 rpamm
[lpakTUKO — OpPUEHTUPOBAHHBIC .
10. Anzeopa. 323121!{1/1 p P XJIOpHOM u3BecTH, uT06bl nostyumicst 10% pacteop?
2 cemecmp
CKOIBKO TpaHel MPOXOIUT Yepe3:  a) OfHy; 0) IBe; B) TPH; T)
YeThIpe TOYKH, B3AThIC IPOM3BOJBHO Ha Kybe? CKOIbKO
1. Axcuomot
cmepeomempuu u | AKCHOMEI CTEPEOMETPHH W | IUIOCKOCTEH MOXKHO TIPOBECTH 4Yepe3 Te K& TOUKH?
hexomopsle HEKOTOPBRIC CIICACTBIA 3 HUX. Onpenenurcss JIM  NPU  3TOM  TIOJIOKEHHE  IUIOCKOCTH

clledcmeust u3 Hux.

onHo3HauHO? CrhenaiiTe pUCYHOK.

Ipsimast MN mapamtensua auaronann AC mpsMoyroigbHHKa

2 I [MapannensHbie TIpsIMBbIE B
. apaniensrocnsy HPOCTpaHCTBE. Bsanmuoe | ABCD . Haiinute kocuHyc yrma Mexay npamod MN wu
NpAMBLX " PacrosoXKeHue MPSIMBIX B naronanbio BD . eciiu AB = 5cm; BC =8 cm
naockocmeil. A ’ ’ :
MPOCTPAHCTBE, YIOJI MEX/y HUMH.

UYepes BepIIMHY OCTPOTO YIJia MPSIMOYrOJILHOTO TPEYTOIbHUKA
3 VABC ¢ mpsmemv yrmom C  mposemena mnpamas AD
Ilepnenoukynaprnocm | TlepneHAUKYIIPHOCTh  MpsiMbIX, | HEPICHANKYIAPHAA IIIOCKOCTH TPCYrOIbHHUKA. Uemy paBHO
b npAMBbIX u | IPSIMOM U TUIOCKOCTH. paccrosune ot Toukd D go Bepumusl  C, ecnm
naocxkocmeil. AC =6ecmu AD =8 cm 9

CTOpOHBI TPEYroJILHUKA PaBHbI 10; 17 u 21em | U3 BCPIIMHEI
4. epnenmuxynsp  n HAKJIOHHBIC. | Gonpmiero yrma TpeyroJbHHKa MPOBENEH K €ro IUIOCKOCTH
Ilepnenouxynapuocm | Teopema 0 TpEX o .

neprenMKyap, pasublii 15¢M | Haiinure pacctosHus ot
b npAMBIX u | MepUeHJUKYIIpax. Yrol Mexay
njaockocmelil. MPsIMOX U TIOCKOCTBIO. KOHLIOB NIEPICHUKYIIPa 10 GOJIbIIEH CTOPOHBI.

B ocHoBauuu npamoil npusmel ABCDA,B,C,D, nexur

NpsAMOYroJibHbIA Tpeyronsauk ABC | tne yron C =90°. B

MHOrorpaHHuK. ITpusma. °
5. Mnozozpannuxu. T[ToBepXHOCTh npusmpr, | Cedennn B €A, yron BA,C=30°A4,B=15cm; AC =6cm .
Brruuciaenne 00béma. Haiinure miomans OOKOBOH IMOBEPXHOCTH MPU3MBI H €€
00BEM.
Yemy paBHA BBICOTA MMPABUIILHON TPEYTrOJIbHOW MUPAMHIIBI CO
IMupamuna. I[ToBepxHOCTH | CTOPOHOH OcHOBaHMA @ U GokoBbIM pebpom b ? Haiimute eé

6. Muozozpannuxu.

nupamMuzbl. Berancnenne o0béMa. | 0OBEM.
B mpamoyronekHoMm mnapamnenenunene ABCDA,B,C\D,
7. Bexmopubt ¢ | Cxanapnoe HPOMSBEACHHE | 4B = [; BC = AA, = 3 . BoruciuTe yroa Mesty BKTOPAMH
npocmpancmee. BEKTOPOB.
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Memoo koopounam 6

AC, u B,C . Cuenaiite puCyHOK.

npocmpancmee.
- Beicora munmmuapa paBHa 8 cM, paamyc ocHOBaHHS I CM.
wimHap. [Tnomans noBepxHOCTH N "
8. Hununap. 1 AP tazn pX! UeMy paBHa IUI0maab oceBoro ceueHus? Haiianure ero o6pEM.
IMIIMHApa. Beranciienne o6bEMa.
[Inomanps pa3BEPTKM  IOJHOW IMOBEPXHOCTH YCEYEHHOIO
2 v
Komye. Hnomaz.[.b TOBEPXHOCTH | komyca pasna I50@m ° . Yemy paBHa IUIomans ero 60KoBoii
9. Konyc. KOHYyCa. VYceu€HHBIN KOHYC.
BhIGHCIICHNE 06BEMA. TIOBEPXHOCTH, €CJIH PaJNycChl OCHOBaHHUi 3CM U 6 cvm 9
JluameTp ofiHOTO mIapa paBeH paanycy Apyroro mapa. Yemy
[Map. Ilmomans NOBEPXHOCTHU .
10. Hlap. paBHO OTHOIIEHHE UX 00bEMOB? OTBET IOSICHUTE.

mapa. Berancienne o0péma.

11. Mooenuposanue.

Brimonsaenue MOJIENH Tena.
IInomans MIOBEPXHOCTH.
Brruncienne o0béma.

Crenaiite pa3BEPTKY NHpaMUJbl, BCE TpaHU KOTOPOH —
paBHBIE MeXJy co0oli paBHOOEIPEHHBIE TPEYrOJLHUKH CO
croponamu 95556 . Haiimure: 1. AByrpaHHbie yribl mpu eé
NUpaMHuIbl;, 3. IUIOMAIb IIOJHOW

p€bpax; 2. BBICOTHI

MOBEPXHOCTH; 4. 00hEM IMHpaMHUIHL.

6.3.KypcoBble pa6oTbl y4eOHBIM MJIAHOM He MPeIyCMOTPEHbI.

7. ®oH/Ia OLIEHOYHBIX CPEICTB /sl MPOBEAeHUs TEKYIEro KOHTPOJIS U MPOMEeKYTOYHOM
arrecTaluu 00y4aloUIUXCcH MO JMCUUILINHE (IK3aMeH)

DOoHABI OLIEHOYHBIX CpeacTB, MO3BOJIAKOINUE OLNEHUTDh YPOBCHDL C(l)OpMI/IpOBaHHOCTI/I
PeE3yJabTaToOB 0CBOCHUSA TUCHHUILIMHBI, IPEACTABJCHBI CJICAYIOIMUMHUA KOMIIOHECHTaAMM:

Koo (Ne mempr) Tun Koumpona (mexywuit, | Buo xonmpona (ycmuulii | Snemenmos (Konuuecmeo
oueHugae RPOMEHCYMOUHBLIL) onpoc, NUCOMEHHDBLIL | 60NPOCO8, 3A0AHUIL), WM.
MbIX omeem, HOHAMUITIHbLIL
pe3yioma ouxkmanm,
moe KOMNbIOmMeEpHblil  mecm,

op.)

Konuuecmeo
P11 1-6 TeKYIIHA I'moccapuit (MOHATHIAHBINA 8
PM1I-3 MaTEMAaTUYCCKHUH JUKTAHT).
PITI-8 WunuBuayanbHble TANOBBIE | 25

3aIaHusL.

ITpoBepouHble paboOTHL. 72

JlomarHue KOHTPOJIbHBIE 120

paboTHL.

3au€THble paboTHI. 6

[Ipaktuko — maboparopusic | 40

paboTHL.

Hccnenosarenbckue 3amaun | 15

10 TOTOBBIM YEPTEKAM.

Pedeparsl. 20

HccnenoBarenbckue 10

MIPOCKTHI.

IIpe3enranuu. 1

1-5 ITpoMeKyTOUYHBIIH ITo 6mteram ( ounas Gpopma | 52 eonpoca,53a0anuii 6
PII1,2,3,4 (ox3ameH) 1 cemectp obysenns) ouneme _
5.7 KomnbsroTepHslil TeCT 100 mecmoeguix 3a0anuii
il ( 3aounas popma oOydeHHs)
P11 6 ITpoMeKyTOUYHBI# ITo 6mreram ( ounas popma | 52 eonpoca,53a0anuit ¢
PM1-3 ( ’x3ameH) 2 cemecTp 00yueHus) ouneme
PI16,8 KoMnbroTepHbIif TecT 112 mecmosvix 3adanuii
( 3aouHas opma oOydeHus)
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7.1,

Ouenounvle cpedcmea 011 meKyuye2o KOHMPOsA YCneeaemocmu, RPOMelHcymouHoil

ammecmauuu no umozam 0C60€HuUA 0ucuunﬂumﬂ

Pesyﬂbmam bl 0C60€eHUA Oucummuubt

Ouyenounvle cpeocmea

1 3man

PIT 3

BJ'IaL[eHI/Ie METOAaMHU AOKa3aTCJIbLCTB U AJITOPUTMOB PCHICHUA; YMCHUEC UX IIPUMCHATH, IPOBOAUTH JOKA3aTCIIbHLIC PACCYKICHUA B

XOJIe peleHus 3a1ay.

3uaem:

[ToHsTHE O METOIC MATEMATHYECKON UHTYKIIHH.
I[Monumanue CYIIHOCTH MaTeMaTHYECKON
HHIYKIHH.

AKCHOMBI TEOMETPUU U CTEPEOMETPUH.

1. KakoBa cymHOCTh MeTola MaTeMaTH4ISCKONH HHTyKIHN?

2. IlpuBeanTe MpUMEpPHI TEOPEM, B JI0Ka3aTEIbCTBE KOTOPHIX UCIIONIB3YETCS
METOJ] MaTeMaTH4E€CKON MHAYKIIHH.

3. Kakue TeopeMbl Ha3bIBAIOTCS NPSMBIMU U 00OpaTHBIMH?

4. Uro Takoe yCcIIOBUE U 3aKJIIOUCHUE B TeopeMe?

ITonnmanmne CYIIHOCTH anroputMudeckux | 5. [IpuBenure mpuMepsl IPsSMBIX 1 OOPaTHBIX TEOPEM.
MPEANHCaHHUHN. 6. IlpuBeanTe MpUMEpPHI TEOPEM, KOTOPBIE HE IMEIOT OOPaTHBIX TEOPEM.
7. YTo Takoe aaropuT™M NPEANUCAHUN WU ACUCTBUIA? 3aluIIuTe alrOpUTM
HAXOXIICHUSI TPON3BOAHON (PpyHKIIHN?
Ymeem: 1. 3anumuTe anropuT™M NPUMEHEHHUS METOAa MaTeMaTHUECKON MHIYKIIHN.
YcraHaBnuBaTh NPUYUHHO-CIICICTBEHHBIE CBs3H; | 2. JlokaknTe TeopeMy O TpEX MepHeHANKYISIpax (IPSMYIO U 00paTHYIo).
CTPOUTH JIOTUYECKHUE paccyxxaeHus, | 3. MoxXeT win He MOXKET ObITh Takas TPEyroyibHas IMHpPaMHaa, y KOTOpOH

YMO3aKJIIOueHHs (MHAYKTUBHBIC, e TyKTUBHBIE, IO
AHaJIOTMH) U BBIBOJIBI.

BergBurate THUIOTE3Bl TPH PEUICHHHM YdeOHBIX
3aj1a4 ¥ TOHUMaHHsI HEOOXOIMMOCTH UX MPOBEPKH.
Oco3HaHHOE BNaficHUE JIOTUYECKUMU NEHCTBHAMU
onpeneseHus MOHATUMN.

IIpuMeHATH anropuTMbl JEUCTBUM NMpHU pelIeHUU
3a1a4.

HeﬁCTBOBaTB B COOTBETCTBUHU C MPEAIIOKECHHBIM
anroputMoM. Mcnonb3oBaHHE aNTOPUTMHYECKHX
JIEHCTBUH NPU PELICHUU NPAKTUYECKUX 3a1a4.

MJI0MIA/Ib OCHOBAHUS PaBHA CyMMeE TUIOIIAEH IByX OOKOBBIX rpaHei?

4. TlogymaiiTe W NpoaHAIU3UPYHTE, KaKMe MareMaTHYECKHE 3HaHUS BaMm
MOTYT TOTpPeOOBaThCA, €CIHM BBl COOpalmch IMOWTH: a) B OacceitH; 0) B
MarasuH; B) B OMOJINOTEKY; I') B IIJIaHETapHH.

5. 3anummure aNrOPUTMBI IOCTPOCHUS TpaduKOB IOKa3aTeNbHOH U
sorapudmudeckoil GyHKImA. B uém cxoncTBo u paznuuus’?

6. CocraBbTe cOOpHHK 3a1a4 10 TeMe «PelieHne KBaJpaTHbIX ypaBHEHU».

Hmeem npakmuyeckuil onvim:

MeTtogamu JIOKa3aTeJILCTB U QIrOPUTMOB
pemeHI/m. HpI/IMeHﬂTB, l'IpOBO}II/ITB JOKa3aTCJIbHBIC
paccyxneHus B xojae pemnienus 3agad. OneHuBarhb

JIOTHYECKYIO MIPaBIIIBHOCTD paccyKaeHHH,
pacno3HaBaTh JOTUYIECKU HEKOpPPEKTHBIE
paccyxaeHusl. l'vnore3ssl W ONpOBEPKEHHUS.

Kontpnpumepsl. Pemenue 3amau Ha moctpoeHue,
BBIUUCIICHHE, 10Ka3aTeIbCTBO.

1. ITonOepute MaTepuain 1J1si SBPUCTUYECKOI Oecebl 1o TeMe:
«Maremarnueckas WHIYKLUS»;  HPEJICTaBICHHS 00 aKCHOMaTHYECKOM
MeTojie u 0 reoMeTpun JlobaueBckoro; «reoMeTpusi EBkimay.

2. Ilogbepute Matemarndeckue (hakThl (TEOPEMBI, ONpPEACICHHS U Jp.)
KOTOpBIE HIMEIOT IIPIMEPHI M KOHTPIIPUMEPBI.

3. PaccMmotpuTe MareMaTiHaeckuii copusM:

OnuH pyons He paBeH 100 xomeek.

1) 1 py6.=100 kor1. - 3TO BepHOE YTBEPKICHHE.

2) 10 py6.=1000 om.

3) YMHOXUM 00€ 4acTH 3TUX BEPHBIX PABEHCTB, ITOIY4UM:

10p=100000kom, oTkyaa ciexyet: 1p=10000kom., T.e. 1p.100x0M.

Haiinure omuoKy.

4. UccnenoBarenbckuii mpoekT «OCHOBHBIE METOABI M NPHEMBI PEIICHUS
YPaBHEHHH B LIENBIX YHCITAX)»

5. HccnenoBatenbckuil MpoeKT «3HaAMEHHUTHIC OIIMOKH, JIOMYIIEHHbBIE IMPU
JIOKa3aTeJIbCTBE TEOMETPUIECKUX TEOPEM».

6. UccienoBatenbCKuil MpoeKT «3HaMEHUTBIE COQUIM»

PIT 5

C(bOpMI/IpOBaHHOCTB HpeZ[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX, HACAX U METOJaX MaTCMATHYCCKOI'O aHaJIM3a.

3naem:
Anzebpa
HarypaneHoe, 1enoe, paldoOHAIBHOE YHUCIO,
nepuoyeckas Apo0b, UPPANMOHATIBHOE YHCIIO,
MHOJKECTBO  JEHCTBUTEIBHBIX YHUCelI.
Onpenenenue apuHMETHIECKOro KOpHS

HaTypaJbHOM CTENEHW, CBOICTBA KOpHA M=
CTEIICHH; OIPEJENCHNE CTENEHN C PalliOHAIbHBIM
U JIeHCTBUTENBHBIM  IIOKAa3aTeleM, CBOMCTBa

1. 3anummTe oGo03HaueHHe o6nacTu ompeneneHus (ynknum Y= f (x]

(obnactu 3HaYeHMH GYHKIUU Y = § ( x] )?

1
2. KakoBa o0nacts onpeneneHus QyHKIMA y = — .
X

3. Kakopa o6nacTh 3HaueHus GpyHKimu Y = Sinx

4. Myers X, <X,. Cpasunre f(x,)uf(x,), ecmm f(x)-

Bo3pacraromias (yobiBaromas) GyHKIHS.
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crenean. Ompenenenne  norapudma  uncrna,
OCHOBHOE Jorapudmuyeckoe TOXAECTBO;
CBOWCTBa Jorapu()MOB; 0003HAYCHHUE ICCATHIHOTO
W HaTypaJbHOTrO Jiorapudma, 3HAKOMCTBO C
tabmuneir bpamuca. Yronm B 1 paauan, Gpopmysibl
nepeBoia TI'pagyCHOW Mepbl B paJUaHHYIO WU
Hao0opoT. «EQUHNYHAS OKPYKHOCTBY», «IIOBOPOT
TOYKM BOKpPYI' Havaja KoopAuHaT». OnpeneieHue
CHHYCa, KOCHHYCa, TaHT€HCa yriia. 3HaKH CHHYca,
KOCHHYCa, TaHI€HCAa B pa3JIMYHBIX YCTBEPTSX.
OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI.
Dynkyuu

OcHOBHBIE CBOMCTBA U TpadUKH 3JIEMEHTapHBIX
¢yukuuii. Onpenenenue (GyHKIMU 0OpaTHOM st

manHoit  ¢ymkumm. [IpencraBienme 00 X
rpadukax.

Hauana mamemamuueckozo ananusa
OmnpenencHue MIPOU3BOIHOM, (bopmyb

MPOU3BOJHBIX 3JIEMEHTApHBIX (DYHKIMH, IpaBHiIa
BBIYHCIIEHHSI IPOU3BOHOM.

[IpaBuna HaxOXAEHUS NPOU3BOIHBIX (CYMMEI,
MPOM3BE/ICHHSI, YACTHOT'O, CJIOXKHOM (pyHKIUH).
VYoot k03(hUIMEHT TPSIMON, TEOMETPUIECKHIHA
CMBICT IPOU3BOJIHON, YpaBHEHHE KacaTeJbHOM K
rpaduky  QyHKIHH. [Ipuznak  yObIBaHUS
(Bo3pacraHusi) (QYHKIUH, TOHITHE IIPOMEXKYTKH
MOHOTOHHOCTH (YHKUHU». OrlpeaeneHne To4eK
MakCUMyMa M MHHHMYMa, NPU3HAK JKCTPEMyMa,
OIpE/IeIeHHE CTAllMOHAPHBIX U  KPUTHYECKUX
Touek QyHkuuH. CxeMy HCCleoBaHHUs (YHKLIUH.

ANTOpUTM  HAaxXOXXAEHWA  HAWOONBIIEr0 |
HaWMEHBIIET0 3HA4YeHHH (YHKIUM HAa OTPE3KE.
Omnpenenenne U OCHOBHBIE  CBOWMCTBa
MepPBOOOPa3HOM. Tabmuy  mepBoOOpa3HBIX,
npaBmiIa WHTErPUPOBAHUSI. Ourypy
-KpUBOJIMHEWHass  Tpameuusi.  Teopemy s
BBIUYHCIIEHUS rJIomaaen KPUBOJUHEHHOMN

tparnenuu. Onpenenenue auddepeHInpOBaHHOTO
YpaBHEHHUSL.

5. ®dynkiua y = f ( x) UMeeT CUMMETPHYHYIO 00J1acTh OIpe/ICIICHHSI.

6. Kakoe paBeHCTBO HY)KHO IOKa3aTh, YTOOBI yCTAHOBHTH €€ HEUYETHOCTH
(aétHOCTB)?

7. SIBnsiercs mu 9ETHON WK HeueTHON QyHKIms Y =18 X 2

8. JlolkHa 1M TOYKa SKCTpeMyMa IpPUHAANEXaTh OONACTH OIpe/eNeHHs
¢yHkimu (obsacTy onpeseseHus MPOU3BOAHON QyHKIN)?

9. Beipasure npupamenne pyaxmin ¥ = f(x) uepes x, u Ax .

10. Yemy pasna npoussoaHas Gpyskuun ¥ =k @+C.

11. Hanumure ypaBHEHHE KacaTenbHOW K rpaduky (QyHKImMH Y = ¢( x) B
TouKe ¢ abcuuccoit 2.

12. Hanmmmute hopMyITel HHTETPUPOBAHHS 0

Ymeem:

Ancebpa

BBITIOJHATH apu(MeTHUECKHe ACHCTBUS, codeTas
YCTHBIE M TIHMCBMEHHBIE IPHEMBI, NPUMEHEHHE
BBIUUCIIUTENBHBIX YCTPONCTB; HAXOAUTH 3HAYCHUS
KOpPHS  HAaTypaJIbHOW  CTENEHH, CTENEHH C
panuoHaIbHBIM MOKa3aTesem, norapupma,
UCTIONB3YsI IPU HEOOXOOMMOCTH BBIYMCIUTEIIBHbIC
YCTPOICTBA; MOJIB30BATHCS OLIEHKON M MPUKUIKON
IOpU MpPaKTUYECKUX pacueTrax; IMPOBOAUTH IO

W3BECTHBIM bopmynam u npaBuiIaM
npeoOpa3oBaHus OyKBEHHBIX BBIPAKEHUIA,
BKJIFOYAIOIINX CTETICHH, PaJMKaIIbl, JOrapu(pmbl 1
TPUTOHOMETPUYECKHE  (YHKIHMH;  BBIYUCIATH
3HAYEHMS YUCIOBBIX M OYKBEHHBIX BBIPaXKCHHH,
OCYIIECTBISII  HEOOXOAMMBIE TMOJACTAaHOBKH U
npeoOpa3oBaHusL.

Dynkyuu

OINpeAeNATh 3HayeHHe (QYHKIUM 110 3HAYCHHIO
apryMeHTa IIpH pa3IMYHBIX CIOCO0axX 3aJaHus
GyHKUMM;  CTPOUTH  TrpadMKM  U3YYEHHBIX
¢yHKIMI; omuchHBaTe 1O rpaduKy U 8
npocmeluux ciyuaax no ¢opmyne TOBENCHUE U
cBoiicTBa (yHKUHWIl, HaXomUTh MO TrpaduKy
GYHKIMH HaHOOBIINE U HAUMEHBIIHNE 3HAUYCHUS;
pewmiatb  ypaBHEHHUs, HPOCTEHIINE  CHCTEMBI

I-N-x"-7x+8
I+VJx+3

2. Haiifute Touky mepeceuenus rpaduka ¢ynkmuu Y =3X+15 ¢ ocpio
abcrucce.

1. Kaxopa obnacThb onpeieneHus GyHKIHHU y =

({G+47) s+ 3]

324 +356
sin 65° Qus 85° — sin 85° Qs 65°
sin 55° Qs 35°+ sin 35°Qus 55°

3.Beraucnure

4. ITpeoOpa3yiite

T
x;ecnu x < >
5. Hocrpoiite rpadux Gpynkuun f ( x) =

. Y3
In x;eciiu x 05.

6. VI3 npsMoyronsHOTo JucTa xene3a pasmepom 30 na 30cm o yrnam
BBIPE3aJM KB3JIPaThl CO CTOPOHOH ~CM ¥ U3 MOJYYEHHOW 3arOTOBKU B
dopMe «kpecTa» COTHYIM KOPOOKY HPSMOYrOJbHOH (OPMBI BBICOTOM
paBHOil ~XCM | Bpipazute 00beM MOIMYyYEHHOW KOPOOKH Kak (PyHKUHIO OT
MIEPEMEHHOM X .

7. UccnenyiiTe Ha MOHOTOHHOCTh (GYHKUHIO. B oTBeTe yKaxuTe IIHHY

IPOMEXYTKA YOBIBAHUS Y = ( x? - 3) .
8. M3obpazute Gurypy, orpaHUICHHYIO TUHHIMH ) = ( 0,5 ) Y;y=1Lx=3

87




YpaBHEHHH, UCIIONB3YS C60UCMEA (QYHKYUN U Ux
epaguxos.

Hauana mamemamuueckozo ananusa

BBIYHMCIIATH NPOM3BOJHBIE U  NEPBOOOpa3Hble
ANIEMEHTAPHBIX (DYHKLHUH, UCIIONB3Ys CIPaBOYHbIC
MaTepuaibl; HCCIIEA0BATh B MPOCTEHIINX CIydasx
byHKINN Ha MOHOTOHHOCTb, HaXOIUTh
HanOOJbIINE W HaWMEHBIINE 3HaYeHUs (QyHKUIWH,
CTPOUTH TPaUKH MHOTOWICHOB U HMPOCMEUUUX
PAYUOHANLHLIX  (DYHKYUud €  WCIOJIIB30BAHHEM
anrmapara MaTeMaTHYeCKOro aHajlu3a; BBIUUCIATH
B poCTeHIImIX cIry4asx IUIOINAAN c
WCIIOJIb30BaHUEM TIEPBOOOPA3HOM.

Hatinure mnomans 3Toil GUTypsI.

Hmeem npakmuueckuit onvim:

Anzebpa

MPaKTHYECKUX PacdeToB IO (OopMynaMm, BKIFOUAs
(dopMyIbl, comepXKalMe CTENEeHH, pPaJnuKalbl,
norapuMbl M TPUTOHOMETpHYECKHEe (YHKIHH,
HCIOJIB3Yyd IIpU HeO6XOI[I/IMOCTI/I CITPAaBOYHEBIC
Marepuajibl U HpOCTeﬁHJI/Ie BBIYMCIIUTCIIBHBIC
YCTpPOICTBA,

ONUCAHUs C TOMOLIBIO (YHKIMH Ppa3IMYHBIX
3aBUCHMOCTEH, IpEJCTaBICHUS HMX TI'padHUecKH,
MHTEpIpEeTaUH rpaduKkos.

Hauana mamemamuueckozo ananusa

PemeHnne mnpukIagHBIX 337a4, B TOM 4HCIe
COLMAJIBHO-DKOHOMHYECKHX W (U3UYECKUX, Ha
HauOoNbIINE ¥ HAaUMEHbIIME 3HA4YEHHUs, Ha
HaXOK/I€HHE CKOPOCTH U YCKOPEHHUSL.

[TpumeHsTh (yHKIIMOHANBHO-TpadUIecKre
NpPEJICTABICHHUST  JUIsl  ONHMCAHWs U aHaiu3a
3aKOHOMEPHOCTEH, CYILECTBYIOINX B
OKpPYXAIOIEM MHPE W B CMEXKHBIX IMPEIMETAaX;
MOCTPOCHHE W HCCIICNOBAHME MAaTeMATHUYCCKUX
Molened M WCHOJB3Yys HpU  HEOOXOAMMOCTH
CITPaBOYHbIC MaTepyabl 31 [IpOCTEUIIIE

BBIUHCIUTEbHbIE YCTPOHCTBA.

1. Ha rpaduke nzo0pakeHa 3aBUCIMOCTb
KpYTAILEro MOMEHTA JABUraTelNsl OT YUCIa
ero oboporos B MuHyTy. Ha ocu abcuucc |,
OTKJIJIbIBAETCS YHCIO OOOPOTOB B MUHY- |10
Ty, HA OCH OpPJUHAT — KPyTAIIUI MOMEHT | *
B H /M. CKkopocTh aBTOMOOHIS (B KM/4) | .
NpUOJIMIKEHHO  BbIpaXkaeTcst  (Gopmysoi | =

140 L

V= 0’036’1 , TOC R— 4ucno 060p0TOB ) 1000 2000 3000 4000 5000 6000

o ob/mun
neurarens B MUHYTY. C Kakoll HanMEHb-
el CKOPOCTHIO JOJDKCH JBHUTAThCS aBTOMOOWIIB, YTOOBI KPYTSIIHA MOMEHT
6611 He Menbiie 120 H/ m? OTBeT naiiTe B KWIOMETPax B Jac.

2. AnbOoM rpaduuecKX MpecTaBIeHUH AIeMEHTAPHBIX (PYHKIUA.

3. Teopueckuii mpoekT «ONHCAaHUSA C TMOMOINBIO (PYHKIHMH pa3IAIHBIX
3aBHCHMOCTEH, HHTEPIPETAIIH TPAYUKOBY.

4. Teopueckuit mnpoext «HccnenoBanue
MIPOU3BOJHOM Y.

5. TBopueckuii mpoekT «llimomans KpUBOJIUMHENHON TpaneLuny.

6. TBopueckuil npoekT «IIpunoxeHust MPOU3BOJHON U HHTETPaIay.
7. TBOpUECKHiA TPOEKT «ANTeOpandecKuii TpeHAKEPY.

GYHKIMH € IIOMOIIBIO

2 9man

PIT1

ChopMUPOBaHHOCTh TPENCTABICHUN O MaTeMaTHKe KaK 4acTH MHPOBOM KYJBTYpbl M O MECTe MareMaTHKd B COBPEMEHHOU
LIUBIJIN3AINH, O CI0c00aX ONMKCAHMsI HA MaTeMAaTUYECKOM SI3bIKE SIBJICHUH peaJbHOro MHUpA.

3naem:

MaremaTika Kak 4acTb MHPOBOM KYJIbTYphl U €€
MECTO MareéMaTukKu B COBpeMeHHOﬁ TUBUIIN3allUNU
(dpabyma 3a1a4 ¢ HICTOPHYECKIM COJCPIKAHUEM).
ANTOPUTM pPEIIeHUS TEKCTOBBIX
apugmMeTnIecKkux 3aad. I papuaeckoe
npezacrasieHne nHGopManuu. OyHKINH.

1. Bbl — pucnieryep aBronapka, c1aeTe 3K3aMeH Ha poQrpHurogHocTs. berino
MpOYMTalTE TEKCT 3anaun. Kakoi nH(pOopMaluy He XBaTaeT JUls ee peleHus?
«I3 mByx myHKTOB A M B HaBcTpedy Ipyr Apyry BBIEXaJd Tpy3oBas U
nerkoBass MamuHBL. B myHkTte C oHEM Berpetmimch. CKOPOCTH JIETKOBOH
MamuHb Ha 20 KM/9 6oJIbIe CKOpocTH Ipy3oBoi. HaiinmuTe ckopoctu o6enx
MaIlluH, €CIIA PACCTOSIHUE MeKAY IMyHKTaMu 200 km».

IMomuepkHUTE MPABIIIEHBIA OTBET:

1. CxopocTh Tpy30BOi aBTOMAIIMHBI.

2. CkopOCTb JIETKOBOW aBTOMAIIMHBI.

3. Bpewmsi, koTopoe Obliia B TyTH KaKIash MaIlIMHA.

4. MecTo BCTpeuu Ipy30BOH U JIETKOBOW MaIlWH.

2. Mg Omumnmiickux urp B Coum ObUTa MOCTpOEHA yHWKalbHas Tpacca
«Cankmy. JlnnHa negoBoro xenoba 1814 merpoB. OnmuMnuiickie YeMIHOHBI
o 6o6c¢neto Anexcanap 3yokoB, Anekceid BoeBona npomnm ee B 2014 rony
3a 3,4539 mun. KakoBa ckopocTh IBMKEeHHUS 000a B KM/4.

3. Bo BpeMmsi BOWHBI KHUTENH PECIyONMKH BHECIN KPYIHBIE CYMMBI Ha
npuodpereHre 00eBoil TeXHUKH. JIeHEKHBIX B3HOCOB OBIJIO CHIEJIAaHO BCETO
Ha 170 muumonoB pyoseit. Kommynuer A. I. Tas3oB BHec 105 ThICSY
pyoOneii Ha mokynky camosera aist I'epost Coserckoro Coroza Asiekcaniapa
KogeroBa. CKONBKO IIPOIIEHTOB OT OOIIIEH CYMMBI 3TO COCTABISECT?

4. IloxcunTaiiTe, CKONBKO TPaMMOB BECHT BOCHHAs Maifka xieba 1/8 gacts
Oyxanku xyeba Maccoit B 1 kr?

5. Hapsgy c HAEHEKHBIMH CpEICTBAMH KOJNXO3HHUKH BHECIH B (OHJ
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Coserckoii Apmun 1200 Teicsd mynoB 3epHa, 1150 TeIcsiu mymoB Msca,
MHOTO MOJIOKA, Maciia, KapToQes, OBOIIeH, OTIpaBmwin (pOHTOBUKAM Oojee
300 ThICAY MPEIMETOB TEIUIOW OJCKABI M OOYBU, COTHHU THICSY IOJAPKOB.
VY3HaiiTe, CKOIBKO KT 3epHa U Msica Obuto oTnpasieHo? (1 myn=16 kr).

6. K nery 1943 ronma B coctaBe jaelcTBYIOMEH apMuu ObLIO CBBIIE 6 MITH.
400 TeIC. yenoBek, 105 Teic. opyauii 1 MuHOMETOB, 2200 GOEBBIX YCTaHOBOK
MOJIEBOM  peakTWBHO# aptwiuiepuu, 10, 2TBIC. TaHKOB W CaMOXOIHO-
aApTIUICPUICKUX yCTAaHOBOK, CBBIMe 10 ThIc. OOEBBIX CaMOJIETOB.
Boluncnaure TpPOLEHTHOE OTHOIICHWE KAXJIOTO BOOPYKEHHS K o0memy
KOJIMYECTBY MEPEUUCICHHBIX BOOPYKECHHH.

Ymeem:

Co3pmaBath, TIPUMEHSATH M  NpeoOpa3OBHIBATH
3HAaKOBO - CHMBOJIMYECKHE CPEICTBA, MOIEIH H
CXEMBI AJIsl PEIICHHUs Y4eOHBIX U IO03HABATENIbHBIX
3aga4. [IpuMeHsATP MaTeMaTHYeCKUX METOIbI IS
pELICHUs] COEPKATENbHBIX 33/1a4 U3 Pa3JIMIHBIX
obyacteii HayKM W  IPaKTHKH. Pemenne
TEKCTOBBIX 337ad  ajireOpamyecKMM METOIOM.
Wurepnperanust pesynbrara, OTOOp pelICHUI.

Pemare mpuxiagHbie 3a7aud, B TOM YHCIE
COLIMAIIBHO- JKOHOMHYECKOTO M (PU3UIECKOTO
XapakTepa, Ha HauOONBIINE W HANMEHBIIHE

3HAUYEHUS], HA HAXOX/ICHUE CKOPOCTH U YCKOPEHHUS.
Hcnonp3oBarne CBOMCTB (DyHKIWH MpH PELICHUU
TEKCTOBBIX, (PU3MYECKUX U TEOMETPUYECKUX 3a/1au.

1. Ha quarpamme mokaszaHa cpeHEMECSIHAs TeMIIepa-

Typa B Huxaem Hosropone (I'opbkoM) 3a Kaxkablii

Mmecst 2004 roma. [1o ropu3oHTaNM yKa3bIBAIOTCA MECS-

IIBI, TI0 BEPTHKAJIN — TeMIlepaTypa B rpagycax Llems-

CHsl. OHpC,I[eJ'II/ITe o AuarpaMmMe HauMEHbIITYIO CpEeAHEe-

MecsuHyo Temreparypy B 2004 romy. OTBer naiTe B

rpanycax Lenbcust.

2. Ha rpaduke u3o0pakeHa 3aBHCUMOCTH KPYTSIIETO
MOMEHTA JBHUTATE/s OT YHCiIa ero 00opo-

TOB B MUHYTY. Ha ocu aOciuce oTKIIajpl-

BAETCS YMCIO OGOPOTOB B MUHYTY, HA OCH |n| | '
OpAMHAT —  KpPYTAMWUHA  MOMEHT B | / 1

H . CkopocTb aBTOMOOHIIS (B KM/4) OpU- || ]
OMmmKeHHO BBEIpa)kaeTcs dopmymoit | ©
v =0,036n, rue n — 4ucio 000POTOB JBH-
ratenss B MUHYTy. C Kakoll HauMeHbIIEH
CKOPOCTBIO JIOJDKEH JIBUTaThCsl aBTOMOOWIIb, YTOOBI KPYTSIIUA MOMEHT ObLI
He menbIne 120 H Mm? OTBeT naiite B KUjIoMeTpax B 4ac.

3. Ilnamera 3emms ABWKETCST BOKPYT 3Be3mbl CONHIIE TO OKPYKHOCTH
panumycom 150 mmH. kM. KakoBa mimHa e€ opbutsr? Uncino T oOKpyrianTe 10
COTBIX.

4. Ha ommvrmane B Coun Ha COpPEBHOBAaHUSX MO MIOPT-TpeKy Bukrop AH
3aBoeBall 30510To Ha auctannuu 500 M ¢ pesynprarom 41,312 cek, OpoH3y Ha
nuctanuu 1500 M ¢ pesynbratom 21,15062 mun. KakoBa cpensisi CKOpoCcTh
croprcMeHa B Km/4? CKOJBKO KpPYrOB IMpOILEN CIOPTCMEH Ha BTOPOM
JUCTAHINM, €CJIM CTaHJapTHas JUIMHA OKPY)XKHOCTH TpPacChl COCTaBISET
111,12 metpoB?

5. CrupanpHast MalIiHA IPH OTKKUME JenaeT 6 000poTOB B CEKyHAY. JTO Ha
3600 oGopoToB B dac Ooibllle, 4eM KOJIHYECTBO OOOPOTOB, KOTOpHIC
BBITTONTHACT (PUTYPHCT TIPH YETBEPHOM Tyiyre. Kakoe KoImaecTBO 000pOTOB
B CEKYH/Iy BBIIIOJHSET (UTYPUCT MIPU YETBEPHOM Tyiryme?

6. ITomorure depmepy paccunTarth 3aTpaThl Ha OCEB IIIEHHUIBI Ha MOJIE
momaapio 40 ra, KCIONb3Ys CPEAHECTATUCTHUECKHUE TaHHBIC:

IInomane noius — 40 ra;

Tpaktop MT3-82 — 1 miT;

Hopwma BeiceBa sipoBoii mmenunbl Ha 1 ra — 1,5 1;

CroumocTs 1 nienTHepa mueHunsl — 900 pyo.

IIpon3BOIUTETHHOCTH TPAKTOpa (BCHAIIKA M ITOCEB) — § Ta//IeHb;

Bpewms pabotst — 10 4/neHs;

Pacxon Tomusa — 12 1/gac;

Croumocts 1 11 Torma — 30 pyo/i;

Omtara Tpyaa — 1000 py6/neHs.

o 1000 2000 3000 4000 5000 6000
06/mur

Hmeem npakmuuecKkuit onvim:

MaremaTnka Kak 4acTb MHPOBOW KYJIBTYpbl U €€
MECTO MAaTEMaTHKH B COBPEMEHHOU UBUIIN3AINH.
IIpuMeHeHHe MaTeMaTH4eCKHX METOAOB  AJS
peuicHuA COACPIKATCIIbHBIX 3aJa4 M3 Pa3JIMUHbIX
obracteii HaykM M TIpakTHKH. HTepnperarus
pe3ynbTara, y4eT peallbHbIX OrPaHUYEHHH.

1. Teopueckuit IpoeKT «3apoxaeHue anredpsl B Heapax apuMeTHKu. A-
Xope3Mm».

2. Teopueckuii npoext «Poxaenne OykBeHHON cuMBosuky. [1. @epma, .
Buer, P. lekapT».

3. Teopueckuii mpoext «VicTopust Borrpoca 0 HaXOKASHUH (HOPMYIT KOpHEH
anreOpandecKux ypaBHEHUI, HEPa3pEeIINMMOCTh B paluKaiaX ypaBHCHHN
creneny, 6ospiei yeteipex. H. Tapranes, Jx. Kapaano, H. X. Abens, D.
Tanya».

4. TBopueckuii npoekT «Vcnoap30BaHue MPOU3BOAHOMN AJIsI HAXOXKACHUS
HAWITYYIIIEero PEIIeHNs B MPUKIIAIHBIX, CONAANBEHO - 3KOHOMIYECKIX
3a/1auax».

5. Topueckwuii nmpoekt «Vcrnonb3oBaHue CBOUCTB U rpadMKoB QYHKIMN TIPH

89




peIIeHIH ypaBHEHU.
6. TBopueckuit mpoekT «[IpakTHKO — OpUEHTUPOBAHHBIE 334a4H 110
Mmarepuanam ET'O».

PIT 2

C(I)OpMI/IpOBaHHOCTB Hpe,HCTaBHGHI/Iﬁ 0 MaTEeMaTHYECKHUX MOHATUAX KaK O BaXHEHIIMX MaTeMaTUYECKHUX MOJECIAX, ITO3BOJIAIOIINX
OIMCBIBATh U U3Yy4YaTb PA3HbLIC NPOUCCCHI U ABJICHUA, TOHMMAHUEC BO3MOKHOCTH aKCUOMATHYCCKOI'0 MOCTPOCHUA MAaTEMATUYCCKUX

TEOpHiA.

3unaem:

[lepBoHaYaabHOE MPEACTABICHHE 00 HACAX U O
METO/IaX MATEMAaTUKU KaK YHUBEPCAIBHOM SI3BIKE
HAYKH U TeXHHKH.

emnpie uncna. [podu, MpoOIEHTHI, palliOHAILHEBIE
grcaa. Momyns (aOCoNroTHAS BETHMYHUHA) YHACIA.
JlericTBUTEILHEIC qHcIa. beckoneunnie
JeCATHYHBIC poOu. Pacimpenne MOHATHS YHCia:
HaATypaJIbHBIC, TeEIe, palmoHaIbHBIC "
uppauuoHanpHple  uucia. Ilepuomuueckue u
HETMEePUOANYCCKHIE JCCATUYHBIC apoou. Momyib
qHcya.

1. Kakoe u3 uucen sSBIseTCs LEeNbIM?
A) 4,3 B)0,33 B)-12 1) 13,7
2. Kakoe u3 uncesn SBISIOTCA UPPalMOHATIBHBIM?
A) 1,34 B) 3,4(85) B) 5,1011011101111... 1) 1560

3. UppanuonanbsHbIe YUCIa — 3TO. ..
A) ducna, NpecTaBUMbIC B BUIe OOBIKHOBCHHOW HECOKPATUMOU JAPOOH.
b) uricina mpeacTaBUMBIE B BHJIE NECATHIHON APOOH.
B) qncna, mpeacTaBUMbIC B BHJIe O€CKOHEUHON MEPHOANIECKON APOOH.
I') qucna, npeacTaBUMBIC B BUIe OSCKOHEUYHON HETTEPHOINIECKON APOOH.
5. Hepuon npo6u 3,4183183183 pagen...
A) 4183 B) 183 B) 83 I) 18

4. JleficTBUTENbHBIE YKciIa 0003HaYa0TCs OyKBOI

AZ BO BR I)N
5. PauoHasIbHBIE YKCHIA — 3TO. ..
A) ducna, mpencTaBUMbIe B BUI€ OECKOHEYHON HETIEPHOAMIECKOM TPOOH.
b) dncna, mpencTaBuMEIC B BUIe OOBIKHOBEHHOH HECOKPAaTHUMOU Jpo0u.
B) ducna, ucnoab3yeMble IpU CUETE.
I') gucna, npecTaBUMBIC B BUJIC NIECCATHYHON APOOH.
6. ParonasnbHbIe uncia 0003HaYaloTCst OyKBOH?

AZ BQ BR I)N
7. Kakue uncna o6o3HaqaroTcst OykBoit Z ?
A) panroHanbHbIe yncna; b)) NeHCTBUTENbHBIC YUCIIA;
qucna; I') uenwvie yncna.

B) narypaibHble

Ymeem:

Buperr MaTtemarnueckyro 3agady B APYTHX
JICLUIUIMHAX, B OKPY)KaIOIIeH XKHU3HU;

YMEHUs MIOHUMATh u HCIIONb30BaTh
MaTeMaTH4ecKue cpezncTBa HaTJIAHOCTH
(pUCYHKH, YepTeXH, CXeMBl M [Jp.) A

WLTIOCTPAIAN, HHTEPIIPETALlNH, apTyMEHTAINH;
COCTaBIIITh MAaTEMaTH4YECKHUE MOJAENU WM  PEIIaTh
NPaKTUKO - OPUEHTHPOBAaHHBIC 3aJadd W3
pasIMuUHBIX oOnacTel HaykKH W NPaKTUYECKOH
JIESITETTBHOCTH.

1. banouka iorypra crour 14 py6mneit 60 xomeek. Kakoe namOombmiee
KOJIMYECTBO OaHOYEK HOTrypTa MOXKHO KynmuTh Ha 100 pyOmneii?

2. JInst pemonTa TpeOyetcs 63 pyiaoHa o0oeB. 1 mavka kiesl paccuntaHa Ha 6
pyaoHoB. Kakoe MMHMMaibHOE KOJIMYECTBO IHadeK OOOHHOTO Kies HYXHO
KYIIUTH 7151 TAKOTO peMOHTa?

3. AHs Kynuia mpoes3HOM OWIeT Ha Mecsll U cieliaia 3a Mecsil 41 noesxy.
CKompKko pyOJieil OHa COKOHOMMIJIA, €CNU TMpoe3aHoi Omier crout 580 pyo-
e, a pa3osas moesaka — 20 pyoOueit?

4. Mama otnpaBmina SMS-cooOmmeHust ¢ HOBOTOJHUMH MO3/paBlICHUASIMH
cBouM 16 npy3wsiM. Cronmocth oxHOro SMS-coobmenus 1 pyons 30 kore-
ek. [lepen ormpaBkoii cooOmieHus Ha cueTy y Mamm Owsuio 30 pyoOuieit.
Ckoibko py0Jieii octanercst y Mamiu nociie OTIpaBKu BceX COOOIEHU?

5. ITaBen VIBaHOBHY KyIHJT aMepUKAaHCKUI aBTOMOOUIIB, CITUAOMETP KOTOPO-
IO TMOKa3bIBaeT CKOPOCTh B MIJISX B 4ac. AMepHKaHCKast MU paBHa 1609 m.
KakoBa ckopocTh aBTOMOOHIISI B KHJIOMETpax B 4ac, €CJIN CIUAOMETp IOKa-
3bIBaeT 65 Mmih B 9ac? OTBET OKPYIIIATE 10 LENIOTO YHCa.

6. YcTaHOBKa JBYX CYETUMKOB BOABI (XOJIOAHOM U ropsiaeit) ctout 3300 pyd-
ne. JIo ycTaHOBKHM CHETIMKOB AJIEKCAHAP IUIaTHII 32 BOAY (XOJIOXHYIO U To-
psayto) exemecssaHo 800 pyouneii. [Tocne ycTaHOBKH CYETUYMKOB OKa3alloCh,
4TO B CPEIHEM 3a Mecsll OH pacxonyeT Boasl Ha 300 pyOuseil MeHble mpu
Tex ke Taprudax Ha BOAy. 32 KaKoe HaMMEHbIIEe KOJIMYECTBO MECSIIEB MPU
TeX ke Tapudax Ha BOJY YCTAHOBKA CYETUNKOB OKYITUTCS?

Hmeem npakmuueckuit onsim:

I'paduaeckas MHTEpIIpeTanus YpaBHEHHH,
HEpPaBEHCTB C IByMSI HEM3BECTHBIMU U UX CUCTEM.
MopenupoBaTb pealbHble CUTyallUM Ha SI3BIKE
anreOpbl, COCTAaBIATh YpPaBHEHUS M HEpPaBEHCTBA
[0 YCJIOBHIO 3aJauM; HCCIEeI0BaTh MOCTPOCHHEIE
MOJIEJIN C UCTIONb30BAHUEM amapara ajareOpsl.
MoznenupoBaTth peaNbHbIE CHTYallMd Ha S3bIKE
T€OMETPHH, UCCIIEA0BATh IIOCTPOSHHBIE MOJEIH C
WCTIONIb30BaHUEM TE€OMETPHUYECKHX IOHATHH H

1. Teopueckuit npoekT «Yucna Pubonayun. CBOKWCTBAa U MPUMEHEHHE NPU
PELICHUH 33a1aw».

2. TBopueckuii mpoekt «Yucna Mepcena. CoBepieHHble uncna. Teopema
Diinepay.

3. Tsopueckuii mnpoekt «Ywucna @Dpobenuyca.
®opmyna [IxoHCOHaY.

4. Tsopueckmii mpoekt «['padudeckas WHTEpHpeTanns ypaBHEHHI,
HEPABEHCTB C JBYMS HEN3BECTHBIMH U HX CHCTEM».

5. Tropueckwuii mpoexT «MoJeIupoBaHNe peaIbHBIX CUTYAIH Ha SI3bIKE
areOpsl K TEOMETPUN.

Teopema CunbpBecTpa.
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TCOPEM, arirapara anre6pLI; peuiaTb
MPAKTUYCCKUC 3a/lavul, CBA3aHHbIC C HAXO0KICHUCM
TreOMETPUICCKUX BCIIMYMH.

6. TBopueckuit mpoekT «IIpakTUKO — OpUEHTUPOAHHBIE 334a4H 110
TECOMETPHIY.

PIT 4

Bnanenue CTaHAapTHBIMU HpI/IéMaMI/I peumieHus

palMOHAJIbHBIX W HpPpaluOHAJIIbHBIX, IMOKAa3aTCJIbHBIX, CTCIICHHLIX,

TPUTOHOMETPHUYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB, UX CUCTEM; UCIIOJIb30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX HpOrpaM™m, B TOM YHCIIC
JUISL TIOWCKa MYTH PEIICHUS W WIJIIOCTPAILIUU PEILICHU ypaBHeHI/II\/’I 1 HEPABCHCTB.

3naem:
Ypasnenus u nepasencmea
ONpEACICHUE PaBHOCWIBHBIX YPAaBHEHMH, Korzua

MOSABIIIIOTCA IOCTOPOHHHE KOPHM, IPOUCXOIUT
MoTepst  KOpHEH;  ONMpeleleHHe W BHUIBI
MPPALHOHATIBHOTO, MIOKa3aTeNbHOTO,
norapu(pMHIECKOro, TPUTOHOMETPUUECKOrO

YpaBHEHHI, HEPABEHCTB U HUX CHCTEM; OCHOBHBIC
NpueMbl (aJIrOPUTMBI) pEIIeHUS ypaBHEHHH |
HEPAaBEHCTB.

1. ITogbop nHPOpMANKHU K IBPUCTUIECKOH Oecene mo TeMe «Teopus
YpaBHEHMU U HEPABEHCTB.

2. OguHaKOBBIE JIM PEUICHUS UMEIOT HEPaBeHCTBA

x-=5

—>0u ( x—5) Qx+ 1) > 0 . PaBHOCWIJIBHEI 7T OHH?

x+1

3. CocTaBbTe aJTOPUTM PELICHUS MPOCTEUIINX TPUTOHOMETPUIECKHUX
YpaBHEHHH.

4. CocTaBbTe aJrOPUTM PEIICHHUS MPOCTEHIINX MOKAa3aTeIbHBIX YPaBHEHUH.
5. CocraBbTe aJITOPUTM pEILICHHUS POCTEHIINX JIOTapH(PMUIECKUX
YpaBHEHUH.

6. CocTaBbTE aTOPUTM PELICHUS MTPOCTEHIINX HPPAlNOHATBHBIX
YpaBHEHHI.

Ymeem:
Ypasnenus u nepasencmea
peLLIaTI) paHMOHaHI)HI)Ie, ITIOKA3aTCJIbHbBIC nu

nmorapuMHUYECKHE YpPaBHEHHWS W HEPABEHCTBA,
npocmetiuiue uppayuoHanvhvle u
MpU2OHOMempu4ecKue ypaeHeHus, UxX CUcmembl;

COCTaBISITh ypaBHEHWS U  HepAGeHCMEA  TIO
YCIIOBUIO 3ajauy; UCTIONB30BaTh JUIst
NpUONMKEHHOTO  pElIeHHsT  YpaBHEHUH |

HepaBeHCTB (rpaduyeckuii METO); H300paKaTh
Ha  KOOpPAMHATHONM  IUIOCKOCTM  MHOXECTBa
peLIeHNnd TPOCTEHIINX YPaBHEHUI U UX CUCTEM.

%”ﬁ
(v7) *

1. Pemiute ypaBHEHUe

16
+—Q@I10;
3 o
gx+2(x_2) E *

3. Pemute HepaBEeHCTBO 3M)M =10 W}) i +390.

4. Pernre ypasuenue 2 sin’ x—3sin xQus x+4cos’ x =4.
5. Peuute ypasuenue 36 Q6% —9192* + 489 =0 .

6. Pemmute HePaBEHCTBO ( X +3x- 10) @227 +5x+2 9.

2. Pemnte cucteMy HEpaBeHCTB

Hmeem npakmuyeckuil onvim:

Ypasnenus u nepasencmea

Pemares pamuoHanbHBIC, TPUTOHOMETPUUIECKHUE,
MOKa3aTeNbHbIe, JOrapu(pMUIecKie YpaBHEHUS U

HCPABCHCTBA, n nux CUCTEMBI. 38.,[[21‘11/1 C
napamMmeTpom.
I/I306pa>KaTB Ha KOOpIIPIHaTHOfI IIJIOCKOCTHU

MHOKECTBA PEILIECHUN NPOCTEHINIUX YPABHEHUU U
HUX CHUCTEM.

IlocTpoenuss u  ucciaenoBaHUS
MaTeMaTHYECKUX MOJEIEH.

MPOCTENLINX

1. Tropueckuil mpoekT « ParyioHanbHBIE YpaBHEHHMS U HEPaBEHCTBA, U MX
CHCTEMBI. 3a7a4 C ITapaMeTpOM.

2. TBopuecknii mpoekT «MppairoHanbHbIe YpaBHEHUS M HEPAaBEHCTBA, U UX
CUCTEMBL. 3a7a4i C MapaMeTPOM.

3. Teopueckuil npoekT « TpUroHoMeTpuyeCcKre ypaBHEHUS U HEPABEHCTBA, U
UX CHUCTEMBI. 3a71a41 C TapaMeTPOM».

4. Topueckuii npoekT «Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA, U UX
CHCTEMBI. 3a1a41 C ITapaMeTPoOM».

5. Tropueckwuit nmpoekr «Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA, U UX
CHCTEMBI. 3aa4 C ITapaMeTPOM.

6. TBopueckuii mpoekT «I "papudecko - PyHKIMOHATIBHBIE CITOCOOBI peIIeHHUs
YpaBHEHHUI U HEPABEHCTB, U UX CUCTEM).

PIT7

ChopMupoBaHHOCTD TPENCTABICHUH O MpoIeccaX M SBICHUSIX, WMEIOIIUX BEPOSTHOCTHBIM XapakTep, O CTaTHCTUYECKHX
3aKOHOMEPHOCTSIX B pEaJlbHOM MHpE, 00 OCHOBHBIX MOHSATHSAX SJIEMEHTAPHON TEOpPHUH BEPOATHOCTEH; YMEHUH HAXOAWUTh W
OIICHUBATh BEPOSTHOCTH HACTYIUIGHUS COOBITHH B TPOCTEHININX TPAKTHYSCKUX CHUTYAIlMSX W OCHOBHBIC XapaKTCPUCTHKH

CHy‘IaﬁHLIX BCJIMYHMH.

3naem:

Dnemenmol KomMOuHamopuku, CMAmMUCHMUKU U
meopuu éeposmHocmen

TabmuuHOe W TpadUuecKoe  IPENCTABICHHE
MAHHBIX;  (QOpMyJIBI  YHCIIa  IEPECTaHOBOK,
COYCTaHUM, pPa3MCIICHU, aIrOPUTMbI PEUICHUS
KOMOWHATOPHBIX 3a/1a4; SJIEMEHTAPHBIC U CIIOXKHbIC
COOBITHSI; BEPOSTHOCTh M CTATUCTHYCCKAsI 4acTOTa
HACTYIUICHHSI COOBITHSL.

1. BapralluOHHBIM PSZIOM Ha3bIBAIOT ...

Pa3zmax BbIOOpKH R —3TO pa3HOCTh MEXKIY ...

2. CpenHuM 3HauYeHUEM BBIOOPKU HA3bIBAIOT ......

3. Mona M, — 3T0 3HAUCHHUE JIEMECHTA BHIOOPKH,
BCTpEYaroIieecs. . ...

4. Mennana M, — 310 Tak Ha3bpIBAEMOE CEpEIMHHOE 3HAUCHHE
5. [laiiTe onpeneneHus MOJUIrOHAa YaCTOT U TUCTOTPAMMBI
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4acToT.

6. 3anuiure popMyity /Ui HAXOXKICHUS MaTeMaTHu4eCcKoro
OKU/IaHUA.

7. BeiOpaHHbIe (M1 BEIOpaHHBIE U pa3MEIIEHHBIE) TPYIIBI
3JIEMEHTOB HA3bIBAIOT coeOunenuamu. Tpu OCHOBHBIX BUJA:. ..
8. 3anmmuTe GopMyIbI s BEIUUCIICHUS nepecmaHo80K:

0e3 moBTropeHuii P,=— ¢ MOBTOPCHUSIMHU

é(k,;kz;...;km] =

9. 3anummte GopMyIBI ISl BEBIYUCTICHUS PASMEUJeHULL:

o .oe [2)
6e3 moBTOpeHnit 4 = ¢ roBTOpeHHAMH A8 =

10. 3anumure GopMyIbl AJi BBIYUCICHUS COYEMaHUlL:

6e3 rosTopenuii C¥ == ¢ nosropenusmu €8 =

11. 3anummTe GopMyITy YMHOXKEHHS BEPOSITHOCTEH JIBYX
3aBUCHMBIX cOObITHi P(A M) = .......

12. 3anummre GopMylly YMHOXKEHHUS BEpPOSITHOCTEH IBYX
HE3aBUCUMBIX cOObITHI P | A@] = vvvenne

Ymeem:

Dnemenmol KoMOUHAMOPUKU, CMIAMUCMUKU U
meopuu 6epoamuocment

MogaenupoBaTh peaibHbIE CUTyallMd Ha S3bIKE
TCOPpUU BepOHTHOCTeﬁ " CTaTUCTUKU, BBIYUCIIATH B
MPOCTEHIIHNX CITyJYassX BEPOITHOCTH COOBITHH.
Pemares mpocTeiime KOMOWHATOpPHBIC —3aadd
METOJIOM Tiepebopa, a TaKKe C HCIOJIb30BaHUEM
W3BECTHBIX (OPMYI; BBIYHCIATH B MPOCTCHUIIHNX
CIydasix ~BEPOSTHOCTH COOBITHH Ha OCHOBE
MOJICUETa YHCIIa UCXOIO0B.

1. CxonpkuMH criocobamMu MOXKHO KyIHUTh IHJDKaK W OpIOKH, €CIH B
MarasuHe €cTh 7 BUIOB IIHKAKOB U 5 BIUIOB OprOK?

2. CKOJIBKHUMH CII0cO00aMH MOXKHO BbIOpath 4 Mapku u3 10 Mapok?

3. B xop3uHe nexar 6 Oenbix mapoB M 8 uepHBIX. CKONBKUMH
Croco0aMy MOXKHO JIOCTaTh W3 ATOW KOp3WHBI 2 OenbIX miapa u 2
YepHbIX?

4. Y Cammu B nmomamiHe OMOIMOTEKE €CTh 8 MCTOPHYECKHX POMAaHOB.
Ilers xouer B3ATh y Hero 2 moObIX pomaHa. CKOIBKHMH cIocOoOaMu
MOYKHO CJIENIaTh 3TOT BEIOOP?

5. Ucnonme3ys mmopper 0, 2, 4, 6, cocraBbTe BCE BO3MOXKHBIC
TPEX3HAUHbIE YMCIIA, B KOTOPBIX LIU(PHI HE TOBTOPSIOTCS.

6. CKOJBKO CYyIIECTBYET PAa3IMYHBIX YETHIPEX3HAYHBIX UYHCE, B 3aIHCH
KOTOPBIX HUCIIOJIb3YIOTCS TOJIBKO YEeTHBIE IU(PHI.

7. Y4ueHUKy NpeAsokKUIN HalucaTh Ha JOCKE JIF000e HaTypajJbHOE YUCIO OT
100 o 200. Haitnute BEpOSTHOCTH TOTO, YTO 3TO YHCIO HEYETHO?

8. UrpanbHyi0 KOCTh OpoCWJIM NBaXabl. HaiinuTe BEpOSTHOCTH TOTO, HYTO
IIPOM3BE/ICHNE BBIIABIINX YHUCENl MEHBIIE 25.

9. Cnenmamucr BeIcmedl kBamudukammum cobupaer 40% mpubopos,
HaJIS)KHOCTh KOTOpBIX paBHa 0,95 mpuOopoB, HaJEKHOCTh KOTOPHIX paBHA
0,75. Onpenenuts BEpPOSTHOCTH TOTO, YTO CIy4allHO OTOOpaHHBIA HpuOOp
Oyzer paboTath 0€30TKa3HO.

Hmeem npakmuyeckuil onvim:
Dnemenmol KoMOUHAMOPUKU, CMIAMUCMUKU U
meopuu eepoammnocmeil

aHaJin3a PpCalbHbIX YHUCJIOBBIX JaHHBbIX,
MPCACTABJICHHBIX B BUAC AUAT'PAMM, Fpaq)I/IKOB;
aHajii3a I/IH(i)OpMaHI/II/I CTaTUCTUYCCKOI'O

xapakTepa. OIlEHKa BepOSITHOCTEH HACTYIUIEHUS
coObITHit B IIPOCTENIINX MIPaKTUYECKUX
CUTYyalUsX. OcymmecTBiATh [IPAKTUYECKUE
pacdeTsl 1o (OpMysaM; ITOJIb30BaThCS OICHKOH H
MPHUKHIKON MPH MMPAKTUYECKUX PACUETAX.

1. VYueHHK BbBIIHCAaT W3 THEBHHKA CBOM OTMETKHM 3a MapT. Bor uto
nonyunnocs: 4;45352;5;3;3:4;5;4;4;4;5:4;2;4;4;5:3;3 .
A) CocraBbTe CrpyIIUpPOBaHHEIHN PsT THX TAHHBIX.
B) Uemy paBHa Moza 3TOr0O M3MEPEHUS U KakoBa €€ KpaTHOCTH?
B) BeinumunTe Tabnuily pacupeaeneHus JaHHbIX.
I') Haiinure cpennee 3HaueHNE OTMETOK 33 MaprT.
2. BeruucnuTe 4acToTy B IPOLEHTaX (C TOYHOCTBIO A0 MEPBOM AECATHUHOU
dps) Oykebl «O» B apyctriimu M.1O. JlepmoHTOBa
«beneer napyc OqMHOKUH,

B tymane mops romyoom !...»
(3HaKW MpeMHAHKS U TIPOOEITBI HE YUUTHIBAKTE).
3. Topueckuii mpoekt «Popmyna 6buaoma Herorona. CeoiicTa
OuHOMMANBHBIX Kod(QdunrenToB. Tpeyronsauk [Tackansy.
4. Teopueckuil mnpoekr «[IpyMeHEHHE CTaTUCTMYECKHX METOIOB B
Pa3NIUYHBIX OTPOCIAX: MEIULINHA; 00pa30BaHNE; SKOHOMHUKA U AP.».
5. TBopueckuii IpoeKT «ICTOKKM TeOpUU BEPOSTHOCTEU: CTPAXOBOE JIETIO0,
azaprtabie urpsl. [1. @epma u b. [Tackans. 5. beprymmm. A.H.Kommoropos».
6. TBopueckuii mpoekT «3anada Jleonapno ITuzanckoro (dubonayun) o
Kposnkax, yncia dudonauun. 3ajaqa o MaxMaTHOH JOCKe».
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3 sman

PII5

c(hOpMHPOBAHHOCTH OCHOB CaMOPAa3BUTHS M CAMOBOCIIUTAHMS B COOTBETCTBHH C OOIICYEIOBECUCCKUMH IIEHHOCTSIMH U HCaTaMu
TpakJaHCKOTO 00IIECTBa; TOTOBHOCTB M CHOCOOHOCTD K CAMOCTOSITEIIFHOM, TBOPUYECKON M OTBETCTBEHHOM JESITEIHHOCTH.

3naem:

Iloptper cTyaeHTa yCHEenHoro o JUCLHUILINHE
MaTeMaTHKa.

CaMooOllCHHBaHHE W OLICHUBAaHHUE
JEATEIILHOCTHU Ce0SI M CBOMX CBEPCTHHKOB.
ITocTpoeHne cOOCTBEHHO TPaCKTOPHH
o0pa3oBaHusl (COOCTBEHHBIE CPEICTBA yUeOHOM
JICATEIIBHOCTH ).

MoTHBBI cCaMOpa3BUTHS U CAMOOOPA30BaHUS.

yaeOHOH

B cBoOoHOI# (hopMe MHCHbMEHHO OTBETUTH Ha BOMPOCHI:

1. Kak TBI cuuTaemb, KOro MOXKHO Ha3BaThb XOPOIIMM CTYAEHTOM (IIO
Maremaruke)? Ha30BH KadecTBa XOpOIIEro CTyACHTA (110 MaTeMaTuKe).

2. Cumraemis 1 THI ce0sl XOPOIIMM CTYAEHTOM (IT0 MareMatuke)?

3. Eciiit HeT, TO 9eM ThI OTIIMYACIITBCS OT XOPOIIETro CTyICHTa?

4. Uro HyXHO, 9TOOBI MOXXHO OBUIO YBEpPEHHO CKa3aTh Hpo ceds: « —
XOpOILUI CTYASHT, U3y4YaroIuil MaTeMaTUKY»?

5. Kpumepuu oyenusanus: aJeKBaTHOCTb BBIJENEHUS KaueCTB XOpOIIEro
cTyneHTa (yCIeBaeMOCTb, BBIIOJHEHHE HOPM YHUBEPCHTETCKOM IKHU3HH,
TIOJIOKUTCIIBHBIC OTHOHICHUA ¢ COKYPCHUKaAMH U TPENOAaBaTEIIEM, HHTEPEC K
00y4eHut0, MoTHBaIHs). YTo ObI ThI e1mié 100aBmI?

6. [TopTpet mydiiero cTyeHTa, U3yJaroliero MareMaTuky. Kakoii oH?

Ymeem:

[TocTanoBka u NpUHATHE LIETEH NpeacToaueit
JIeTENbHOCTH, OTpeJIeIeHEe TMYHOCTHOTO
CMBICIIA €€ C TOYKHU 3PEHHSI OIPEICIICHUSI CBOETO
MeCTa B COBPEMEHHOM OO0IIeCTBe.

B0O3MOXHOCTh ~ CaMOCTOATENBHOIO  YCIENTHOTO
YCBOEHHUS HOBBIX 3HAHUH, YMEHUH u
KOMIIETEHTHOCTEH, BKIIFOYast OPraHU3alUI0 yCBOE-
HUS, T. €. YMCHHS YUUTHCS.

OcBoeHre OOIIEKYIIBTYpHOTO Hacuenus Poccuu u
0O0IIEMHPOBOTO KYJABTYPHOTO HACIICIHS.
ChopMupoBaHHOCTH YueOHOU IEATEIBHOCTH
OpHEHTAlLlUsI Ha Colep)kaHWe M Tporecc y4ueOHOM
JIeSITETbHOCTH.

CriocoOHOCTH K MPOEKTUPOBAHHUIO CBOCH ydeOHOMH
JIeSITeIEHOCTH.

Hzposoe 3a0anue «Mos Bcenennas - mamemamura»
Lenw: hopMupoBaHUE TMYHOCTHOU pehIeKCHH, HATIPABICHHOM Ha
OCO3HAHHUE MOAPOCTKAMHU CBOUX MOTHBOB, IOTPEOHOCTEN, CTPEMIICHUH,
XKeJTaHU! U MOOYKIeHUH B TIOCTPOCHUHN COOCTBEHHOH TPaeKTOPUH
o0pa3oBaHus (COOCTBEHHBIC CPEICTBA YUCOHOM NEATSIBHOCTH ), U OI[CHUBAHKE
YPOBHSI HX C(HOPMHPOBAHHOCTH.
Bospacm: 15-17 ner.
Yyebnvie oucyuniunei: MaTeMaTuka.
Dopma  BbINONIHEHUS  3A0AHUAL:
PYKOBOJICTBOM IPEIIOIABATEIIS.
Mamepuanvl: anb00MHBIC JIUCTHI, [IBETHBIC KapaH IAIIIH.
Onucanue 3adanus: CTyIEHTaM TpeUlaraloT Ha anbOOMHOM  JIMCTE
HapUCOBaTh OKPY)KHOCTH — OJHY B IIEHTpE, a BOCEMb BOKpYr He€. 3arem
COCIVMHUTH JMHUAMHU-TY9aMH IIeHTPAIbHYI0 OKPY)KHOCTh C OCTaJBHBIMH
OKPY)KHOCTSIMH-TJTAaHETAMH. B IEHTpaNbHON OKPYXHOCTH HaIlicark OYKBY
«S», a B Ipyrux — OKOHYAHHS CICAYIOIINX MPEUIOKCHUH:
1. 5 myumie Beero (pemraro, pUCyI0, BHIITOMHSIO YSPTEX U IIP)...
2. Mos moOuMasi TeMa 1o MaTeMaTHKE. ..
3. 51 nyunre Bcero ymero (timcath pedepar, co3naBarh MPE3CHTAIUIO, HCKATh
JIUTEPaTyPHBIC UCTOYHUKH, TOIOUPATH 3a/1a4H U Jp — yucOHas
JIeSATENBHOCTB). ..
4. MHe B MaTeMaTHKE HHTEPECHO...
5. M3yuas MaTeMaTuky, s CMOTY...
6. 51 OBI pacckasall, Hayqduil CBOETO JIYYIIETro ApyTra (10 MaTeMaTHKe)...
7. Mou oXuaHus OT U3YYCHHS [IPEeMeTa MaTeMaTHKa. ..
8. MeHs u3ydeHue MaTeMaTUKH MOOYKIAET. .
CTy/neHThI CPAaBHUBAIOT CBOM OTBETHI, IPOBOAUTCS TPYIIIIOBOE OOCYKICHHE.
[IpenogaBarens 3aAa€T BOMPOCHI 11 0OCYKACHHSI: YTO HOBOTO BbI y3HAIN O
cebe? Kak MOryT BaM IPUTOIUTHCS MOTyUYE€HHBIE CETOTHS 3HAHUS?

rpynmoBas paboTa ydammxcs —II0X

Hmeem npakmuueckuit onsim:

B pasButHn yueOHON AEATENBHOCTH U €€ Mo-
TUBAIUH:

1. OcBoeHue y4auIMMHUCS OTACNBHBIX y4eOHBIX
NEUCTBUIM, CHUTYallMOHHBIM TO3HABaTEJIbHbBIN
WHTEPEC ¥ MOTHBAIIHSI.

2. OOpenuHeHHe y4eOHBIX  JEUCTBHHA B
LEJOCTHBI ~ akT  y4eOHOH  JesATenbHOCTH,
YCTOMYMBOCTD ITO3HABATEIIFHOTO HHTEpeca |
CTaHOBJIEHHE CMBICTI000pasytomeil  GpyHKIuH
TIO3HABATEIILHOTO MOTHBA.

3. Cucrema yueOHOI JIeSTCITBHOCTH,
0000IIEHHOCTD, YCTOWYMBOCTh U U30UPATEIEHOCTD
[O3HABATCABHBIX ~HWHTEPECOB, JJIOMUHHPOBAHHE
ITIO3HAaBATCJIbHBIX HHTEPECOB B nepapxumn
MOTHBALHOHHOM CHCTEMBI, OPHHSTHE

MIO3HABATEIBHBIM MOTHBOM (DYHKINH MOOYKACHHS
U CMBICII000pa30BaHUsL.

Hzeposoe 3adanue « Hemooan »

HCHBZ (I)OpMPIpOBaHI/Ie JIMYHOCTHOM U KOMMYHHKaTHBHOﬁ pe(b-
JICKCUH, OCO3HAHUEC IMMOJAPOCTKAMHU CBOMX Ka4€CTB U MOTHBOB. B
HIpe NMposBJIACTCA BHUMAHUC, HaGHIOI[aTCHLHOCTL, TaKT 110 OTHO-
MCHUIO K CBOMM COKYPCHHUKAaM. CTYI[GHTBI ydarcda
AHAJIM3UPOBATb CUTYAllUIO, CPABHUBATD, JJOKA3bIBATD, y6e>1<z[aTL,
OBITH TEpIUMee IPYT K JPYTY.

Bozpacrt: 15 -16 ner.

dopma BBIIOIHEHNUS 33/IaHUSL: TPYIIIOBAst UTpa CTYEHTOB 10/l PyKOBOJICTBOM
Hperno/aBares.

Marepuai: KOHBEPTHL.

Onwucanue 3aJaHus: OIMH U3 YYaCTHUKOB UTPHI BEIXOIUT U3 ayAUTOPUH, a
Jpyrue HauMHaIoT eMy coOupaTh «deMonan». OHM Ha3bIBAIOT T€ Ka4ecTBa,
KOTOpBIE TIOMOTal0T 3TOMY 4eJIOBEKY B 00y4CHHH MAaTEMaTHKH, U
OTpHILIATEIIbHBIE KaYeCTBa, KOTOPhIE MEIIAIOT EMY CTPOUTD APYKECKHE
OTHOLICHHS C IPSAMETOM MaTeMaTHKa, HaJl KOTOPBIMU eMy Hallo paboTaTs,
4TOOBI OT HUX N30aBUTHCS.
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3areM KaxJ0€ KayeCTBO 00CYKIal0T M OOJIBIIIMHCTBOM T'OJIOCOB BBIOMPAOT 5 —7
KauecTB. [Tocie 3Toro ux 3a4uTHIBAIOT TOMY, KTO BBIXOAWII U3 ayIUTOPHU. DTOT
CTYZICHT UMeeT IIPaBo 3a/1aTh TOJIBKO OAUH BOIPOC, €CIH €My YTO-TO
HenoHsATHO. Mrpa npogoimkaercst 10 TeX 1op, IoKa eCTh JKeJaloNne y3HaTh O
ce0e MHEHHE COKYPCHUKOB.

B xoHIIe Urpsl TOT, KTO y3HANI HH(OpMaLHIO 0 cede, OTBeYaeT Ha BOMPOCHI:

1. Yto HOBOTO THI y3HAM 0 cebe BO BpeMs 3aHATHHA IPyIIIH?

2. YTo HOBOTO THI Y3HAI O JPYTUX JIOIIX ?

3. YUro THI X0TEN OBl N3MEHUTH B cede 10 UTOram paboThl B rpyme?

4. KakuM 00pa3oM TBI COOMPACIIIBCS 3TO CENaTh?

OTBeTHI Ha 3TH BOIIPOCHI YUEHHK 3alMCHIBAET Ha JINCTE OyMaru M rmoMeniaer
ero B koHBepT. KoHBepT nommnuceiBaeTcst U OyleT OTIIpaBlieH ajgpecary yepes
Mecsl1l.

PM 3

BJAJICHHE HaBBIKAMU I[103HABATEILHON, Y4eOHO-MCCIEOBATENBCKON M MPOEKTHOM MAeATeNbHOCTH, HABBIKAMH Ppa3pelIeHUs
po6ieM; CHoCcOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY IOHCKY METOMOB PpeIIeHHUS NPaKkTUYeCKUX 3ajad, MPUMEHEHHUIO

Pa3JIMYIHBIX METOAOB TO3HAHUS.

3naem:
CTpyKTypy TPOEKTHOW U HCCIENOBaTEIbCKON

JEATeNbHOCTH, KOTOpas  BKJIOYaeT — oOlue
KOMITOHEHTHI:

1. ITocTanoBKa pOOIIEMEBI, CO3aHIE TTPOOIEMHOM
CUTyalli, OOecCIeunBaloIieil BO3HUKHOBCHUE
BOIPOCa, apryMEHTHPOBAHHE  AaKTYaJbHOCTH
pOOJIEMBL.

2. BblaBmxeHue THNOTE3bl,  (QOPMYIMPOBKA

THITOTE3BI U PACKPBITHE 3aMbICIIa HCCIICIOBAHNUS;
3. [TnanupoBanue UCCIIEIOBATEBCKUX
(IpOeKTHBIX) PabOT W BHIOOP HEOOXOOUMOTO
MHCTPpYyMEHTapHSL.

4. Tlouck pemieHuss 0POOIEMbI, MPOBEACHHE
ucclienoBaHus (MPOSKTHBIX Pa0OT) C MO3TAIHBIM
KOHTPOJIEM U KOPPEKIIUCH Pe3yIbTaTOB.

5. IlpencraBnenue (U3JOKEHHE) PE3yIBTATOB
MCCJICZIOBAHUS WM TPOIYKTa IMPOEKTHBIX padoT,
€ro OpraHu3amys ¢ [EIbI0 COOTHECEHHS C

THIIOTE30M, ohopmiieHHe Ppe3yJIbTaToB
JeATeNbHOCTH ~ Kak ~ KOHEYHOTO  IIPOIYKTa,
(hopMynupoBaHe HOBOTO 3HAHMSI.

6. OOcyxneHne W  OIEHKa  HOJYYCHHBIX

Pe3yIbTaToB
CUTYaIUsIM.

U TOPUMCEHCEHUE HUX K HOBBIM

1. TlocraHoBka  mpoOJeMbI,  CO3JaHHME  NPOOJEMHOW  CUTYyaluH,
obecrieunBarolieil  BO3HUKHOBEHHWE  BONpPOCa,  apryMEHTHPOBAaHHE
aKTyaJIbHOCTH Ipo0ieMbl. [IpuBenuTe npruMepsl.

2. BeiaBrkeHue runotessl, GopMyIMpOBKa THIIOTE3BI U PACKPBITHE 3aMbIcia
uccrenoBanust. [IpuBeauTe npuMepsbl.

3. IlnanmpoBaHHWe WCCIENOBATENHCKUX (MIPOEKTHBIX) paboT u  BEIOOp
HeoOxoauMoro uHcrpymenrtapus. [IpuBeaure npumeps.

4. Tlouck pemeHust mMpoONEMbl, TPOBEICHUE HCCIEIOBaHUS (IIPOEKTHBIX
paboT) ¢ Mo3TamHBIM KOHTPOJIEM M KOoppeKuuer pesynsratoB. [IpuBemnte
TIPUMEPBI.

5. [IpencrapieHue (M3JI0XKEHHUE) PE3YIBTATOB UCCIIEAOBAHUS WIIH IIPOAYKTA
IPOEKTHBIX PabOT, €ro OpraHu3alys ¢ LEJIbI0 COOTHECEHHS C THIIOTE30M,
ohOpMIICHHE pPEe3YJbTaTOB JEATEIBHOCTH KaK KOHEYHOrO IPOIYKTa,
(dopMympoBaHue HOBOro 3HaHus. [IpuBeanTe NIPUMEpEL.

6. OOcyxieHre 1 OLIEHKA IMOJYyYEHHBIX PEe3YyJIbTaTOB M NMPUMEHEHHE UX K
HOBBIM cuTyauusiM. IIpuBeanTe mpumepsl.

Ymeem:

1. Bugets npoOemy.

2. CTaBUTH BONPOCHL

3. BelaBuraTh rurnoTesbl.

4. CTpyKTYypHUpOBaTh TEKCTHI.

5. JlaBath omnpezeneHue MOHSITHSIM.

6. ITnannposanne HCCIIe/IOBATENbCKIX
(IpoekTHBIX) paboT u BBIOOP HEOOXOAUMOTO
MHCTPYMEHTapHSL.

- BBIIENICHHWE  MaTepuana, KOTOpbIi  Oynmer

UCIIONB30BaH B UCCIIEAOBAHUM

- TmapaMmeTphl (ITOKa3aTeln) OLCHKH,
(KONMMUYECTBEHHBIE U KAYeCTBEHHEIC);

- BOIIPOCHI, ITpeasIaraeMble Uit 00CYKIEHUs, U TIp.

aHajii3a

7. Tlouck peuieHuss TPOOJIEMBI, MPOBEACHHE
HCCleoBaHui (TIPOEKTHBIX paboT) C MO3TAMHBIM
KOHTPOJIEM ¥ KOPPEKLHEH Pe3yIbTaTOB BKJIIOYAOT:
- YMEHHE HaOII0IaTh;

- YMEHHS ¥ HaBBIKH ITPOBEICHUS SKCIIEPUMEHTOB,;

- YMEHHE JIeJIaTh BHIBOABI M YMO3AKIIIOUCHUS;

- OpraHu3alnyio HaOJNIONEHWS, IUIAHUPOBaHUE WU
MpOBEJCHUE MIPOCTEUIINX OITBITOB JUISt

[IpoBenuTe >MIHUpPUUECKOE UCCIENOBAaHHME, HCIONbB3YSl alrOpUTM JEHCTBUI
o Teme «Ilepenmcey HacenmeHU.

OMNUpPHYECKOe UCCIIE0BaHNE — 3TO YCTAHOBJICHHE HOBBIX (DaKTOB, HA
OCHOBE X 00001IeHNsT POPMYIUPYIOTCS SMIMPUIECKIE 3aKOHOMEPHOCTH.
Omanwut nposedenusn ucciedo6anus

|

1. Co3nanue npoOieMHO# cuTyaluu, GOpMYITHPOBAHHE MTPOOIJIEMBI, THIIOTE3BI.
2. IToaroTroBKa K MPOBEJCHUIO UCCIIEOBAHUS:

- BBIJICJICHNE MaTepuana, KOTOpbIil OyJeT UCHONb30BaH B UCCIICIOBAHUM;

- mapaMmerpsl (IIOKa3aTeny) OLECHKH, aHadu3a (KOJIMYECTBEHHBIC U
KaueCTBEHHBIE).

3. Ilouck perieHus: TPOOIEMBI.

4. TIpoBeneHue UCCIIEAOBaHUSL.

5. NznoxkeHue pe3yabTaToB UCCIEIOBAaHUS, UX MPEACTABIICHUE.

6. O0cyx1eHure, OlleHKa MOyYeHHBIX PEe3YIbTaToB.
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HaxOoXJCHUs HeoOXomuMoW  WH(pOpPMAIMU U
NPOBEPKH TUIIOTES;

- UCIIOIB30BaHUE pa3HbIX HCTOYHUKOB
nHpopMaIH;

- 00CYXK/JIEHHE U OIIEHKY IOJyYEHHBIX PE3YIBTATOB
nu HpI/IMeHeHI/Ie HX K HOBBIM CI/ITyaI_[I/IHM.

8. IlpencraBineHue (M3JNOXKEHHE) PE3YIABTATOB
WCCIIEIOBAaHMsT MM TPOAYKTa MPOCKTHBIX paboT,
€ro OpraHu3aiyss C [eIbI0 COOTHECEHHUS C
TUTOTE30M, 0(OPMIIEHHE PE3YIIBTATOB JAESITEIbHOCTH
KaKk KOHEYHOTrO0 MpOAyKTa, (hopMyIHpOBaHUE
HOBOI'O 3HAHMS BKJIFOYAIOT:

- YMEHHE CTPYKTYPHUPOBATh MaT€PHUAI,

- 00CyXIeHHE, O0BSICHEHHUE, T0KA3aTEIILCTRBO, 3AIUTY
Ppe3yabTaToB, MOJIFOTOBKY, TUIAHUPOBAHUE
cOOOIEHHsT O TIPOBEICHUN HCCIICHOBAHUS, €ro
pesyibratax W 3anmTe (MOATOTOBKA BKIIOYACT HE
TOJILKO COCTABJICHHE TEKCTa, HO M MPE3CHTAIHIO
MAaTepUaoB, WLTIOCTPUPYIOIINX, OOBICHSIOIIHX,
JIEMOHCTPHPYIOIINX KaK cam mporiecc
HCCIIEIOBAHMUS U €T0 CPEICTBA, TAK U PE3YIIBTATHI);
- OHCHKy HOJ'[y‘-IeHHI)IX pe3yJ'II)TaTOB u nux
MPUMEHEHHE K HOBBIM CHTYAIIUsIM.

Hmeem npaKmuquKm? onslm:

B yueOHO-uccienoBarenbCcKOl M IPOEKTHOM
JIeSITEIIEHOCTH. BomonHATe  TeOpeTHUECKHE
UCCIIEOBAHUS.

Teoperuueckoe UCCIIeIOBaHUE — 3TO
(opmympoBaHme 00X 3aKOHOMEPHOCTEH,

TIO3BOJISIIONIMX OOBSICHUTH PaHEe OTKPHIThIC (DaKTHI
1 SMIIMPUYECKUE 3aKOHOMEPHOCTH.

Dmanvl npogedenus uccied08anUs
1. ®opmynupoBaHue poOIEMBI.
2. IlonroroBka K IMpOBEAECHHUIO NCCIIECIOBAHUS:
- TOpeaBapuTEIbHBIA  aHAIW3  MMEoLIencs
nHpopMaInyy, BeIIBHKEHHE TUIIOTE3;
- oTOOp MaTepuaa, KOTOPBI OyZeT NCIONIB30BaH B
UCCIICIOBAaHNH.

3. [IpoBenenue uccnenoBaHus:

- agamM3 ®W  0000meHHWe  pe3yiabTaToB
UCCIIEI0BaHUS.

4. WznoxeHue pe3yIbTaToB HCCIENOBAHMS, HX
MIpe/ICTaBIICHHUE.

5. OGcyxxaeHue, oleHKa MOTy4YeHHBIX PE3yJIbTaTOB.

[IpoBenuTe TeopeTHYECKOE HCCIIENOBAHNE, UCIIONB3YS alrOpUTM AEHCTBUH
1o TeMe «TpUroHOMeTpu4ecKrue HepaBeHCTBAY.
Teopernueckoe — uccneoBaHME —  3TO  (OPMYIMpOBaHME  OOIIMX
3aKOHOMEPHOCTEH, TO3BOISIIOIIMX OOBSICHUTH paHee OTKPBIThIE (aKThl U
AMITUPUYUECKHE 3aKOHOMEPHOCTH.
Omanwl nposedenus uccnedosanus
1. ®opmynupoBaHue IPOOIEMEBI.
2. IlonroToBka K MPOBEAECHHIO NCCIECIOBAHUS:
- TpeaBapuUTENbHBIA aHAIN3 uMeromeiics nH)opManuy, BBIIBIKCHUE
THIIOTE3;
- oTOOp MaTepHana, KOTopblii OyJIeT UCIIONIb30BaH B HCCIICA0BAHHH.
3. [IpoBenenue uccieaoBaHus:
- aHaM3 U 0000IIECHIE PE3YIIBTATOB UCCIICIOBAHUS.
4. NznoxeHne pe3yabTaToB HCCIENOBAHNS, NX MPEICTaBICHHE.
5. O6cyxaenue, OleHKa MOTyYeHHBIX Pe3yIbTaTOB.

PM 2

TOTOBHOCTh W CIIOCOOHOCTH K CaMOCTOSITEIBHOW HH(OPMALMOHHO-TIO3HABATENILHON AEATEIbHOCTH, BIIAJICHUE HaBBIKAMHU
MOJy4eHUsT HeoOXoanMol HWH(GOpPMALMM W3 CIOBAaped pa3HBIX THIIOB, YMEHHE OPHEHTHPOBATHCS B PA3NWYHBIX HCTOYHUKAX
WH(POPMAINH, KPUTUIESCKH OIIEHUBATh M HHTEPIPETHPOBATh HH(POPMAIIUIO, TTOTyJaeMyI0 U3 Pa3IMYHBIX HCTOYHHKOB,;

YMEHHUE UCIIONIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIHOHHBIX TexHoiorui (nanee - UKT) B pemeHin KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3AI[MOHHBIX 33/1a4 C COONIOJeHHEM TpeOOBaHHWN SPrOHOMHKH, TEXHHKH O€30ITacCHOCTH, THTHCHEL,
pecypcocOepe)keHHts], IPABOBBIX M ITHYECKUX HOPM, HOPM MH(OPMaLMOHHOH 0€30IIaCHOCTH.

3naem:

®dopmupoBaHUs YUEOHBIX BO3MOXKHOCTEH B
00J1aCTH UCIOTB30BaHKS HH(POPMAITHOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH

C HCIIOJIb30BAHUEM PECYPCOB OUOIMOTEK

u VnarepHera. KoMbroTepHas mpe3eHTalusl.

1. Haiizute B CcopaBOYHOHM JWTeparype TepMHH «rumnepoOoma». Kakwe
MHTEPIPETALUH 1 3Ha4CHNS BBl HAu? UTO OTHOCHTCS K MaTeMaTuke?

2. HalinuTe 3THMOIOrM4eCKOe TOJIKOBAHUS TIOHSATHUS «CHHYCY.

3. HalinuTte 3TUMOIOrn4ecKoe TOJIKOBAHUS TOHSATHS «1apalIeNbHOCTD.

4. Haligute STUMOJIOTHYECKOE TOJIKOBAHUS TIOHSATHUS «UHTETPAI.

5. Haitnute cpencra UKT muis perneHus ypaBHEHHUH.

6. Haiinure cpenctBa KT ams pemreHus CTAaTHCTHYECKUX 3a7ad.

Ymeem:
cO0p nHPOPMAITUH B PA3INIHBIX UCTOUYHHUKAX,
HEOOXOMUMYIO JIJIsI PEIICHHSI MATEMATHICCKUX

1. CocraBbre OMOMHOrpaMIECKHd CIIICOK JIUTEPATYPHI 10 TEME
«PacimpeHne NOHATHS O YHCIIEe».
2. CocraBbre OMOIHOrpadUECcKii CIIMCOK JINTEPATYPHI M0 TeMe
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npo0OJieM, ¥ MPE/ICTaBIATh €€ B IMTOHATHOH (hopMme.
KommbioTepHas npe3eHTarusl.

«[IponsBomHast GyHKIHUY.

3. CocraBbre OHOIMOrpadMUYECKUA CITUCOK JIUTEPATypPHI 1O TeMe
«YpaBHEHUS U HEPABEHCTBAY.

4. CocraBbre OMOMMOrpaUUECKHii CIIMCOK JIMTEPATYPHI MO TEME
«Tpuronomerpus».

5. CocraBbre OuOMHMOrpadMueCcKHid CIIMCOK JIMTEPATYPHI MO TeMe
«KombmHaToprKa.

6. CocraBbTe OnOMMorpaUIecKnii CIIICOK JINTEPaTypsl IO TeMe
«CtepeoMeTpus».

Hmeem npakmuueckuii onvim:
OcymecTBIITh pacuupeHHbIH
nHdopmaru C HCIIOJIb30BaHUEM
6ubmmorek u MHTEpHETA.

MTOUCK
pecypcoB

HaxonuTe B pa3inyHbIX HCTOYHHKAX
WHPOPMAITIIO, HEOOXOAUMYIO ISl peIICHHUS
MareMaTH4ecKuX MpooJeM, U TIPEJICTABISTh €€ B
TIOHATHOH (popMe; NPUHUMATH PELICHUS B
YCIIOBHSIX HETIOJHOHN M N30BITOYHON, TOUHOH U
BeposiTHOCTHOU MH(popMannu. KomnbrorepHas
IIpe3eHTaLUs.

1. Teopueckuit mpoekT 1o teme «lccnaenoBanue GpyHKIUN U
noctpoenue ux rpagpukos cpencrsamu MKT». Komnerorepnas
MMpe3CHTal .

2. TBopueckuii mpoekT 1o remMe « M3ydeHnue cnoco6os
pemcHus 3a1a4 CpEaACTBaAMU I/IH(bOpMaTI/IKI/I. HaXO)KI[eHI/Ie
CKOPOCTH JIsI TIPOIIECca, 3aIaHHOTO (DOPMYITOi».
KOMHLIOTepHaH MMpe3CHTal M.
3. Teopueckwii MNPOEKT MO TeMe
WCUYMCIIEHHS B TECOMETPUH U (PHU3HKEY.
4. TBopueckwii poekT 1o TeMe «Co3aaHne MOABIKHBIX YSPTEKEH s
pemenus 3agau cpeacrsamu MKT».
5. TBopueckuii HPOEKT MO TeMe
nporpamme Mathcad».

6. TBopueckuii MPoeKT Mo TeMe «MaTemMaTu4ecKoe MOJIETMPOBAHNE KaK
METOJ] U3y4IEHHs TECOPUH BEPOATHOCTEH M MATEMaTHUECKOH CTATHCTHK.

«IIpuMeHeHne WHTErpaJIbHOTO

«Pemenue TPEYroJIibHUKOB B

PM 3

BJIaJICHUC A3BIKOBBIMU CPEACTBAMH - YMCHUC SICHO, JIOTUYHO M TOYHO U3JIaraTb CBOIO TOYKY 3PCHHA, UCIIOJIL30BAaTh aJACKBATHLIC

SA3BIKOBBIC CPEACTBA.

3naem:
Bocnpusitue  ycTHOM M IIMCBMEHHOM — peud,
OIpENENATh TIOHATHS, IIOHUMATh CMBICII

IOCTABJICHHON 3amaun. Pa3BuTHe CII0OCOOHOCTH
000CHOBBIBATh CyXIICHUS, MIPOBOAUTH
KIIacCU(UKAITIIO MATEMAaTHIECKUX OOBEKTOB.
IIpuéMm JOrMYECKOro 3armOMUHAHUS Y4COHOM
HHPOPMAIIMK  CaMONPOBEPKY IO  BOIPOCaM
yueOHHKA WM BOIPOCAM, COCTABICHHBIM CaMHM
yyamumes; Mepecka3 B Mapax C ONOpod Ha
KOHCTIEKT, IUIaH, Tpad-cxeMy W  TIp.;
COCTABJICHUE  YCTHOM  HWIM  TNHCBMEHHOM
aHHOTAlMd YYeOHOTO TEKCTa C OIOpOW Ha
KOHCIIEKT; COCTaBIICHHE CBOJHBIX TAOMHII, Tpad-
CXEM H IIp.; TOATOTOBKY JOKJIAJ0B U HalKMCaHUE
pedepatoB  Tekcra  ABYX BUJIOB
KOHCTATHUPYIOIIETO M KPUTHYECKOTO — C
OMOpOi Ha KOHCIMEKT, IJIaH TEKCTa MO OJHOMY
WM HECKOIBKAM HCTOYHHKAaM, B TOM YHCIE C
omopoii Ha UHTepHeT u myOmuMKamuud B
cpeacTBaX MacCOBOH MH(OPMAIIHH.

1. Ipag-cxema (nunetinas u paseemenénnas) (COCOO MOACTUPOBAHUS
JIOTMYECKOH CTPYKTYphl TEKCTa MpeJCTaBISIONUI co0o0il Tpaduyueckoe
M300paKeHNE JIOTUYECKHX CBSI3eH MEXKIY OCHOBHBIMH TEKCTOBBIMH
CcyObeKTaMH TeKcTa Mo TeMe: «BH/Ibl MHOTOTPAHHUKOB U TEIl BPAILLICHHS.

2. [lpuém mesuposanusi TpeACTaBIsieT co00it  (dopmymrpoBaHue
OCHOBHBIX TE3HCOB, TIOJIOXKEHHH ¥ BBIBOJOB TEKCTA MO TEME:
«[TpousBonHast GyHKIUUY.

3. Ilpuém cocmaegnenusi c800HOU MabAUYybl TO3BOISICT OOOOIMIUTH U
CHCTEMaTH3UPOBAaTh y4eOHYI0 HH(pOPMALIUIO 110 Teme: «HTerpanby».

4. [Ilpuém rommenmupoeanusi (SBISIETCS. OCHOBOM OCMBICICHHS |
MOHUMAaHHS TEKCTa M TPEACTABISIET COOON CaMOCTOSITEIILHOE PACCYXKICHHE,
YMO3aKJIFOUEHHE U BBIBOJIBI 110 TIOBOAY MPOYMTAHHOIO TEKCTA):

5. Ipuém nocuueckozo 3anomunanusi y4eOHoOU uH@opmayuu COCTaBICHUE
MUCbMEHHON aHHOTAIlMK Y4e0HOro Tekcra ¢ omopod Ha MHTepHer u
nyonuMKaMM B CpPeACTBaX  MaccoBOW  HMHQpOpPMALMU IO  TEMe:
«VcToprueckue U CTapiHHBIE 3a1aun».

6. Yceausaiowee umenue BKIIOYACT Clenyroliye MpuéMel  (yMeHHE
OTBEUaTh HA KOHTPOJIBHBIE BOMpochl): «KBampaTHele ypaBHEHUS U
HEPaBEHCTBAY.

Ymeem:

CTpyKTypupoBaTth  3HaHUS,  OCO3HAHHO H
MIPOM3BOJIBHO CTPOUTH PEYEBOE BHICKA3hIBAHUE

B YCTHOH M MUCBMEHHOW (hopMe.

PaGorath C MaTCMAaTHYCCKUM TEKCTOM
(cTpyKTypHpOBaHHE, W3BJICYEHHE HEOOXOMMMOM
nHpopmarn).  [IpoBomutes  MH(pOpPMAIIOHHO-
CMBICIIOBOW aHaIN3 JIEKIUM W y4eOHOro TEKCTa,
pacrno3HaBaTh JIOTUYECKH HEKOPPEKTHBIE
BbICKa3bIBaHUs, OTJIWYaTb THUIIOTE3Y OT (baKTa.
CocCTaBisITh TEKCT HAYYHOTO CTHJISI; PaccyJarh M
0000mare. CnocoOHOCTP K 3MOLIHMOHAIHHOMY
BOCIIPUSITHIO MaTeMaTHYECKHUX OOBEKTOB, 3ajad,
pELIeHUH, pacCyXACHUMN.

1. CocraBbTe JIOTHKO — MaTeMaTHYCCKUI aHamn3 TeMbl «/pparroHaibHbIe
YpaBHEHHUSI.
2. CocTaBbpTe JIOTUKO — MaTeMaTHYECKUN aHaIU3 TeMbl «DJeMEHTapHbIE

(hyHKIAM.

3. CocTaBbTe JIOTMKO — MaTeMaTH4YeCKuil aHanu3 teMbl « Jlorapudmuueckue
HEpPaBEHCTBAY.

4. CocraBbTe JIOTHKO - MaTeMaTHYEeCKHI aHaau3 TEMBI

«TpuroHOMETpHYECKUE MMPEOOPA3OBAHU.

5. CocTaBpTe JOTHKO — MAaTEMAaTHICCKUI aHAIN3 TeMBI « MHOTOTpaHHUKI.
6. CocraBbTe JIOTHKO — MaTeMaTHYEeCKHH aHamu3 TeMbl «OOBEMEBI Tel
BPAICHUS.
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Hmeem npakmuueckuii onvim:

IIpuMeHATh MaTeMaTU4ECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY, MCIIOJIb30BaTh pa3IHUHBIE S3BIKU
MaTeMaTuKu (ciI0BECHBIH, CHUMBOJINYECKUH,
rpadudeckuii). IIpoBoaUTH apryMeHTHPOBaHHBIC
pacCyXIeHUs; lielaTh JIOTHYeCKH OOOCHOBAaHHBIE
BBIBOZIBI; IPUBOAUTH JOKA3aT€IbCTBA; OTIMYATh
JIOKa3aHHBIE YTBEPXKACHUS OT HE JOKa3aHHBIX;
SICHO, TOYHO U I'PaMOTHO BBIpa)kKaTh CBOU MBICIH B
YCTHOM W mnucbMeHHOW peun. IlpuBoauts
MIPUMEPHI U KOHTPIPUMEPBI.

PaccmarpuBate nH(OpMaImio, 1aHHYIO B HECKOJb-
KUX DPa3fM4HBIX (hopMax (BepOabHOM, YHCIIOBOM,
MPOCTPAHCTBEHHO-BU3YaJIbHOI), B MX B3aHMMOCBSI3U
U CJIENIaTh HA 3TOM OCHOBE BBIBOJBI.
YcranaBnmBaTh XapakTep CBA3M YacTed MHQPOpMa-
MM, KOTOpas TpeICTaBlieHa B BUAE TaOJMII,
rpaduKoB, [rarpaMM | mp.

1. Teopueckuii mpoekT mo teMe «Jmarpammel. TaOmwmier. Cxembl. Bumsl,
HIPUHIUIBI TIOCTPOECHUS ¥ IPUMEHEHUE.

2. Tropueckuil npoext no TemMe «MaTeMaTHdecKle CUMBOJIBI U 3HAKH, UX
MPUMEHEHUE.

3. Tsopueckuii mpoekT mo Teme « IlpuMepbl W KOHTPHIPHUMEPH MpU
JIOKa3aTeNIbCTBE TEOPEM MaTeMaTH4YeCKOro aHAIH3ay.

4. TBopueckWii TPOEGKT IO TEMe «OnucarenbHBI  XapakTep
MaTeMaTHIECKUX MOZENEH U UX CBsI3b C MAaTEMaTHUECKIMHU (POPMYTIaMI.

5. Topueckwuit mpoekt no Teme «I'paduka B mporpaMMHUpPOBAHII».

6. Teopueckuil mpoekt mo Teme «/H(MOPMAIMOHHBIE NPOTPaMMBI IS
MIOCTPOEHUSI TPOCTPAHCTBEHHBIX (UI'Yp U CEUCHUI.

PII 6

BJIaJICHUC OCHOBHBIMU IIOHATHUAMHU O INUIOCKHUX W MNPOCTPAHCTBCHHBLIX T'COMCTPUYCCKUX (I)I/Il"yan, HUX OCHOBHBIX CBOfICTBaX;
C(l)OpMPIpOBaHHOCTB YMEHHA pacno3HaBATb HA 4YCPTEKAX, MOALCIIAX U B pCaJIbHOM MHUPEC I'COMECTPUICCKUC (1)I/Il“ypI>I; MPUMCEHCHUC
N3YyUCHHBIX CBOMCTB TCOMCTPUYCCKUX (1)I/Il"yp n (bOpMyJ'I A peIICHUST TCOMETPUYCCKHUX 3aJad M 3aJa4 C MNPAKTUYCCKUM

COZIEPKAHUEM.
3naem: 1. Humuuap — 370 ...
T'eomempusn 2. YcedeHHBIH KOHYC — 3TO0 ...

B3auMHoe pacnonoxkeHHe HPSMBIX U IJIOCKOCTEH
B mpoctpaHcTBe. OCHOBHBIE TMOHATHUS 00
00BEMHBIX T€OMETPUYECKHUX TelaX, UX OCHOBHBIC
cBoiictBa W npus3Haku. IlpencraBnenue o
MpaBWIBHBIX MHOTOTPaHHWKAX (TeTpasap, Kyo,
OKTa’p, JONEeKadlp, HWKOCa’aAp) M O Tenax
BpamieHus. Pacrio3HaBaTh Ha MOZIENSIX U YepTexkax,
BUBI ceucHHid. DopMynbl IIIONIAneH OOKOBOM U
MONHOM  moBepxHOcTed. Dopmynsl  00BEMOB.
Mertop BbIYUCIIEHHS 00beMa Yepe3 ONpeIeICHHBIN
HHTETrpal.

3. TlepeuncnauTh 371€MEHTHI KOHYCA.

4. IlepednciuTh 3IEMEHTHI I1apa.

5. Jlatb onpenieneHre ocu KOHyca.

6. JlaTpb omperneneHme pagnyca IIHHIPA.

7. 3ammucaths (GOpPMYIIBI IS IO OOKOBOM M TIOITHOM MMOBEPXHOCTH
KOHYCa ...

8. Uto sBisieTcs pa3BepTKON LUIMHApa?

9. 3anucarb GopMysTy [UIs IIOMIAAH 1Iapa. . .

10. Yto siBnsieTcsl OCEBBIM CEUEHUEM YCEUEHHOT0 KOHyca?

11.Cnenats 4epTeXu IWIMHIPA U KOHYCA U TTOKa3aTh CEYCHHSI TUX TEI.

Ymeem:

T'eomempus

PacrioznaBaTh W aHanM3UpOBaTh Ha YEpTEXKaAX,
MOJEJSIX U B pPEaJbHOM MHpE: B3aMMHOE pac-
[OJIOKEHUE TMPAMBIX U IIJIOCKOCTEN B MPOCTpaH-
CTBC n reOMETPUYCCKHUE TEJa. BrimosassaTe
YepTeXH IO YCIOBHIO 33aJaud U  CTPOUTH
pazyinuHble BUAbI cedeHuil. [[puMeHsTh OCHOBHBIE

CBOWCTBa, TMpHW3HAKH, (akTel, GOPMYIBI IS
pEIIeHHs] CTePeOMETPHUISCKUX 3amad (YyMeTh WX
BBIBOJIUTH ). Hcnonw3oBath pUOOPETEHHBIC
HaBbIKW B MPAKTHYECKOW JEATENbHOCTH IS
BBIYUCIICHUS 00BEMOB Hu TUTOIIA e H
IOBEPXHOCTEH.

1. CpenaiiTe pUCYHOK KOHyca, OOO3HaubT€ €ro: OCHOBAaHHE, BEpIINHY,
BBICOTY, 00Opa3yrLIyIo.

2. 3ammmmre Gopmyity o0bEMa MPSIMOYroJbHOIO HapajuleNienunea U ero
4eTBEPTOM YaCTH. ..

3. B xybe ¢ peOpoM 2 CcM MPOBEACHO AUAaroHaibHOE ceueHue. Uemy paBeH
00BEM KaXKJOM U3 MOTyYeHHBIX YacTei?

4.  CTopoHBI PaBHOCTOPOHHETO TpEeyroibHHUKAa paBHbl 3 M. Haiioure
PAcCTOsIHUE IO IUIOCKOCTH TPEYrOJIbHHKA OT TOYKU P, KOTOpas HaXOmUTCS
Ha PAaCCTOSHHU 2 M OT K&)KHOW U3 ero BEpILUHH.

5. Haiiaure paccrosaue Mexay Toukamu B(—2;3;0) u C(3;4;-2) |

6. CTOpOHBI OCHOBaHMH YCEYEHHOM NpaBMJILHOW TPEYroJbHOW NMUpaMuibl
paBubl 2cM U 6 cM. BokoBas rpaHb 06pasyer ¢ GONBIINM OCHOBAHUEM YOIl
60° . Haiinure BBICOTY (B CM).

Hmeem npaxkmuueckuii onvim:

T'eomempus

PacnozHaBate B OKpyxaromeM MHpE NMPEeIMETHI -
MPOCTPAHCTBEHHbIE (OPMBI, TeJa; BBINOIHATH
yepTexku Mo  ycioBui0 3amaud.  Haxomuth
HEHM3BECTHBIE JIEMEHTHI, TUIOMIAN U OOBEMBI TEl,
CTPOUTh pasiauuHble cedeHus. HMccnenoBaHus
IMPaKTUYCCKUX chyaum‘/'I Ha OCHOBE HU3YUYCHHBIX
(dopMynT W CBOWCTB HPOCTPAaHCTBEHHBIX (opM u
TEJ, UCTIONB3YA IPH HEOOXOANMOCTH CIPABOYHHUKH
U BBIYHCIIUTEIbHBIE YCTPOUCTBA. 3MepsTh [UIMHBI
OTPE3KOB,  BCIMYMHBI  YIVIOB,  MCIIOJIb30BaTh
(bopmyIibl il b | HaXO0XKICHHUS IIEPUMETPOB,

1. B mnpaBuibHOW YETBIPEXYrOJIbHOM YCEUEHHOM NHUpPaMUIE CTOPOHBI
ocHoBanuii 8 M u 2 M. Breicora paBHa 4 M. HaiiguTe miomaab MOJIHOM
HOBEPXHOCTH (B M%).

2. CropoHa OCHOBAaHUS TIPABUIBHON  YETBIPEXYTOJbHOM  MPU3MBI

ABCDA,B,C,D, pasua 3, a GokoBoe pebpo 4. Haiimure muomans

CEYEHHMs, KOTOPOE MPOXOMHT Y€pe3 CTOPOHY ocHoBanus AD u sepmmny C,

3. Anb0OM CTepeoMEeTpUUECKHX 4YepTexkel (mpu3Ma, MUpamuia, LUIMHAD,
KOHYC, IIIap — OCHOBHBIE: BHJbI, X JJIEMEHTHI, CBOICTBA, MPU3HAKH, (DaKThI,
(hopMyITBL; CeUeHHS).

4. Tsopueckuii mpoekT «KifoueBble 3aJa4ud IO CTEPEOMETPHH H HX
TIPHITOKEHUS».

5. Teopueckuit mpoekt «H. U. JlobaueBckuii. VicTopus msTOTO IOCTYNATaY.
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wronage 1 00bEMOB T€OMETPUIECKUX (DUTYp H
TeJI.

6. Tsopueckuii mpoekt «OT 3emiemepus K reomerpuu. [Imudarop m ero
mkona. Panec. Apxumen. I[locTpoeHre nNpaBUIBHBIX MHOTOYTOJIbHUKOBY.

PIT 8

BJIaJCHUEC HABBIKAMM HMCITIOJIb30BAHUS I'OTOBBIX KOMIBIOTEPHBIX IPOrpaMM IIpU pEHICHUH 3a4a4.

3naem:

MMPOTrpaMMHBIC ITPOAYKTHI U UX OCHOBHBIC
xapakTtepuctuku (Microsoft Word;

Microsoft PowerPoint; MicrosoftExcel);
CYLIHOCTb pabOThl ¢ KOMIIBIOTEPOM KaK CPEICTBOM
yIpaBlieHus HHOpMaLuei;

CYIIHOCTh pPabOTHl B HMHTEPHETE W IOJIYYCHHUS
nH(OpPMAINHK B TIIOOATBHBIX CETSIX;

9JIEMEHTHI BEIYUCIUTEIbHON MaTCMaTHKH,
TEXHOJIIOTHIO cOopa aHamu3a W 00paboTKH
MaTeMaTH4ecKoH HHPOPMAIHY;

0 CTaTUCTHYECKUX METOJaX MUCCIICHOBAHUS 1
00paboTku nHpOpMaIHH.

1. 3anummnTe anropuTMBbI ISHCTBHIA IIPH NOCTPOECHHH rpadukoB GpyHKLMIT B

nporpaMMHbIX  npoaykrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

2. 3amuimMTe aaropuTMbl JEUCTBHUIM P IOCTPOSHHUHU JAUArpaMM B
mporpaMMHBIX  mpopykTrax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

3. 3amuimTe anropuTMbl JEUCTBUHN NPH PELICHUN YPAaBHEHUH B
nporpaMMHBIX — mpoaykTtax — (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

4. 3anuuuTe anropuTMbI AEHCTBUI TPU 00pabOTKE CTATUCTHYECKUX JaHHBIX
B TporpamMMmHBIX Tpoxykrax (Microsoft Word; Microsoft PowerPoint;
MicrosoftExcel).

5. 3anmummMre anropuTMbl AEMCTBUIA MPU BBIYUCICHUH MPOU3BOJAHBIX B

mporpaMMHBIX  mpopykTtax  (Microsoft Word;  Microsoft PowerPoint;
MicrosoftExcel).

6. 3anummTe anropuTMbl JIEHCTBUN MpU BBIYUCIECHUH ONpPEAEIEHHBIX
WHTErpajoB B NPOrPaMMHBIX HPOIYKTaxX (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel).

Hcnomnb3oBath mporpaMMHBIe  TpoxykTel  (Microsoft Word,

Microsoft PowerPoint; MicrosoftExcel) mnpu BbIMONHEHNH pa3IMYHBIX

MMPOCKTHBIX BH,Z[aHI/Iﬁ .

Ymeem:

KJaccH(UIMPOBATh IPOrPAMMHBIE TIPOIYKTHI,
BBIMOJTHATH CAMOCTOSATEIILHBINA TTOUCK
rHGOPMAITH HEOOXOAUMOM JJIsl pEIICHUS
MAaTEMaTHYCCKUX U MPUKIAJTHBIX 3aj1a4;
WCTONB30BaTh, XPaHUTh W  IepepadaThIBaTh
HHPOPMAITHIIO C TPUMEHEHUEM

BBIYUCITUTCIIFHON TEXHUKH;

MOy4aTh HH()OPMALIHIO U3 TIIO0ANBHBIX CETEH,
MIO3BOJISIOIIYIO PACIIMPUTH CBOM YPOBEHb 3HAHUM.

Hcnone3ys MIpOrpaMMHEIE MPOAYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) BeimosiHHTE CleIyOIIHE 3 aHHsT

1. IToctpoiiTe rpaduKu OCHOBHBIX JIEMEHTAPHBIX (YHKIIUH.

2. I[TocTpoiiTe pa3muvHbIE AUATPAMMBI.

3. Pemmrte mpocTeifimne TPUTOHOMETPHUYECKUE,
norapu(pMUIECKHE YPaBHCHUSL.

4. Tlo craTHCTHYECKWM JaHHBIM YCIEBAEMOCTH Ballell TPYIIBI HalguTe
MeJaHy, MOXy, Cpe/lHee KBaJpaTHYeCKOe, JUCIIEPCHIO M MaTeMaTH4ecKoe
OXXHIaHUE.

5. CocTaBbTe TaOJIHIly OCHOBHBIX ITPOM3BOIHBIX.

6. CocraBbTe TabIMIly OCHOBHBIX MHTETPAJIOB.

Hcnons3oBaTh mporpaMMHbele  TIpoaykTel  (Microsoft Word,
Microsoft PowerPoint; MicrosoftExcel) npu BbIOJHEHHH —pa3IUYHBIX
MIPOEKTHBIX 3a/1aHNH.

IIOKA3aTCIIbHBIC u

Hmeem npakmuueckuii onvim:

MeToJaMu O0pabOTKM ¥  HMHTEPIPETUPOBAHUS
Pe3yAbTaTOB 3KCIEPHMEHTA;

OCHOBHBIMH METOJIaMH, CIIOCO0AMU U CpelCTBaMU

MOJTy4Y€HHUS, XpaHEeHUS 51 nepepaboTku
WHPOPMAITHH;

OCHOBaMH padOTHI ¢ KOMIBIOTEPOM KaK CPEACTBOM
YIIpaBJIeHUS nHpOpMAITIH Ha ypOBHE,
MO3BOJIIONIEM ~ HCIIONB30BaTh  KOMIIBIOTEPHYIO
TEXHHUKY U

CreUaIu3upOBaHHbIE KOMITBIOTEPHBIE
IIPOTPaMMBEI.

00paboTku
crieuaIbHbIe
peuure

CpencrBam, PEKOMEHTyeMbIM JUIT  KOMITBIOTEPHOU
MareMaTn4eckoil uHQopManuu (SIEKTPOHHBIE TaOIHIIBL,
MaTeMaTH4ecKHue MaKeThl MPOTrpaMM, OHJIANH-KAJIbKYISTOPHI)
CJIelyIOIIne 3aJauH:

1. HaiimuTe uncio MapipyToB U3 ropoaa A B ropos B depes ro-
poxn C, ecim m3 A B C Benyt 3 noporu, u3 C B B — 5 mopor.

2. Hano mepecnats 6 cpoyHbIX miceM. CKONBKO CYIIECTBYET CII0-
co0O0B Tepenayn, eciii KaxX10€ IMMCbMO MOXHO NIepeiaTh ¢ JII0ObIM U3

3 KypbepoB?

3. B TypHUpE pa3bIrpbIBaeTCs TPU MeAaH (30510Tast, cepeopsiHas,
Opon3zoBas) cpenu 10 xkoman1. CKOJIBKO BAPHAHTOB Pa3IMUHbIX TIPH30-

BBIX TPOEK?

4. CkonbKuMH criocodamu MoxHO BbiOparb 10 kaur u3 157

5. CKOJIBKO CYMIECTBYET IEPECTAHOBOK U3 OYKB CIIOBA «KOJIO-

60K»?

6. Cxonpkumu crriocobamy MOXKHO 17 denoBek pa3ouTh Ha TpH

TpYHNIbL: JBE MO 5 U OIHY U3 7 4€JIOBEK?

Ucnons3zoBath mporpaMMHbie  mponyktel  (Microsoft Word,
Microsoft PowerPoint; MicrosoftExcel) npu BbIOIHEHMH —pa3iMYHBIX
MPOEKTHBIX 3aJaHuM.

Bonee monpo6HO cMOTpH (DOHIBI OLEHOUHBIX CPEICTB JUIS KOHTPOJS YPOBHS C(HOPMHUPOBAHHOCTH ITIPEIMETHBIX PE3YJbTaTOB B
paMKax M3ydeHHs peaMeTHoi obactu «Marematrnka 1 nHpopMaTHKay yueOHoro npenmera «MaremMaTHKa.
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7.2. Metoanueckne peKOMEHIAIUH K ONpele/IeHHI0 MPouelypPbl OLleHUBAHUS 3HAHUIA,

YMEHUI1, HABBIKOB M (WJIM) ONBITA IEATEJIbHOCTH, XaPAKTEPU3YIOIINX 3TaNbl (popMHUpOBaAHNS

pe3yJ1bTaToB

Pabouas yueOHast mporpaMMa JUCHUTUTHHBI COAEPKUT CIACAYIONINE CTPYKTYPHBIE SJIEMEHTHI:

- TIepeYeHb KOMIIETeHIUH, (POpMUPYEMBIX B pe3ylibTaTe H3yYEHHs IUCLHUIUIMHBI C YKa3aHHEM
ATanoB UX (POPMUPOBAHMSA B IPOIIECCE OCBOSHHS 00pa30BaTeIbHON MPOTPAMMBI;

- TUIOBbIE KOHTPOJIbHBIE 3aJaHMs WIM HHbIE MaTepuaibl, HEOOXOAUMbIE ISl OLIEHKH 3HaHUH,
YMEHUI, HaBBIKOB W (WIM) ONbITA JEATEIBHOCTH, XapaKTePH3YIOIIMX dTambl (OPMUPOBAHHA
KOMIIETCHIIM B TIPOIIECCE OCBOEHUS OOpa3oBaTebHOM MpPOTrpaMMbl (Janee—3amanusi). 3aJaHus TI0
K101 KOMIIETEHIIMH, KaK MIPaBUJIO, HE JOJKHBI IOBTOPSITHCS.

TpeGoBanus o GOpPMUPOBAHHUIO 3anaHus Ha onenky SHAHHH:

- oOyyarouuiicss JOHKEH BOCIPOM3BOIUTH U OOBACHATH Y4YeOHbI MaTtepuan ¢ TpedyeMoi
CTENEHBIO HAYYHON TOYHOCTH U MOJIHOTHI;

- MPUMEHSIIOTCSl CPEACTBAa OLIEHWBAHUS KOMIETEHLIMHA: TECTUPOBAHUE, BOMPOCHI MO OCHOBHBIM
MOHATHUSAM JUCUUILUINHBI U T.I1.

TpeGoBanus o GOPMHPOBAHMIO 3a/1aHus Ha oneaky YMEHHH:

- oOyyaromwuiics JOOJDKEH  peliaTh THUIOBBIE 3aqaud (BBIMOJHATH 33JaHHS) Ha OCHOBE
BOCIIPOM3BEJICHUS CTAaHIAPTHBIX AJITOPUTMOB PELICHMS;

- TPUMEHSIOTCS CJIEAYIOLIME CpPEACTBA OLEHUBAHUS KOMIIETEHIIMI: MPOCThIE CUTYallMOHHBIE
3ajaun  (3aaHusl) C KOPOTKMM OTBETOM WJIM TMPOCTHIM JICUCTBUEM, YINPaKHEHUS, 3a/JaHus Ha
COOTBETCTBHE UJIM HA YCTAHOBJIEHHE ITPAaBUIIBHOM TMOCIEN0BATEIbHOCTH, ICCE U JPYTOE.

TpeboBanuss 10 (HOPMUPOBAHMIO 3aJaHUS Ha OICHKY HaBblkoB W (wam) OIIBITA
JAEATEJIBHOCTHU:

- oOyuaroluiicsi JODKEH pellaTh YCIOXHEHHbIE 3afaud (BBIOTHATH 33/JaHHs) HAa OCHOBE
MPHOOPETEHHBIX 3HAHUH, YMEHHI U HABBIKOB, C UX TIPUMEHEHUEM B OIPEICIICHHBIX CUTYaITUIX;

- TPUMEHSIOTCA CPEACTBAa OLIEHUBAHUS KOMIIETEHIIMI: 3amaHus TpeOyrolue MHOTOIIATOBBIX
pelIeHni Kak B M3BECTHOM, TaK M B HECTAHIAPTHOW CUTYaIlUsAX, 3aJaHus, TPEOYIOIIHE MOATAITHOTO
pelIeHus] ¥ pa3BEpPHYTOr0 OTBETAa, CUTYAI[MOHHBIE 33]1a4l, TPOECKTHAs JAESITEIbHOCTD, 33/IaHUs PacUYeTHO-
rpaduueckoro tumna. CpeacTsa OIEHUBAHHUS KOMIIETEHIIMN BHIOMPAIOTCS B COOTBETCTBUH C 3asBJICHHBIMU
pe3yabpTaTaMu O0Y4eHUs M0 TUCIUTLINHE.

[Tponieypa BHICTaBICHHS OLICHKH JIOBOAWTCS /10 CBEJCHUS 00YJarOIIUXCs B TEUYCHNE MecsIIa ¢ Havasa
U3y4YEHUS JUCLUUIUIMHBI IIyTEM O3HAKOMJIEHMSI UX C TEXHOJIOIMUYECKOM KapTOil MUCLMIUIMHBL, KOTOpas
SIBJISICTCSI HEOTHEMJIEMOM YacThi0 pabouell yaeOHON TPOrpaMMBbI 1O JUCITUTUTHHE.

B pesynbrare olleHMBaHUS KOMIIETEHIMI Ha PAa3JIMYHBIX ATanax UX (pOpMHPOBAHMS MO JUCIUILIMHE
CTY/ICHTY HAUMCISAIOTCS 0aJuTbl O IIKalie, YKa3aHHOU B paboueil yueOHOM mporpaMMe 1Mo JUCITUTUIHHE.

7.3. Onucanue nokaszaresjieid 1 KpUTepueB OLlEHUBAHUS Pe3yJIbTATOB HA Pa3JIMYHbBIX ITanax
uX (popMUPOBaAHNS, ONMUCAHUE HIKAJ OLEHUBAHUS

YenemHocTh YCBOGHUS TUCIUILIMHBL XapaKTepU3yeTcsl KaueCTBEHHOM OIEHKON Ha OCHOBE JIMCTa
OLCHKU C(bOpMI/IpOBaHHOCTI/I KOMHGTCHHHﬁ, KOTOpBIfI SABJIACTCS MMPUITOKCHUEM K 3a4YCTHO-
HK3aMEHAIMOHHON BEJIOMOCTH IPH MPOBEICHUH MPOMEKYTOUHOM aTTeCTAIlMH 110 IUCHIUIUIMHE.

Kpumepuu ouenusanusn pe3ynomamos

Komnemenyus cuumaemcs cgopmupoganuoii, ecii T€OPETUIECKOE COJACpPKAHUE Kypca OCBOCHO
MOJTHOCTBIO; MPH YCTHBIX COOECENOBAHMAX CTYACHT MCYEpIIbIBAIONIE, IOCJIEN0BATEIbHO, YETKO U
JIOTUYECKU CTPOMHO M3NaraeT yuyeOHbIH MaTepuai;, cBOOOJHO CIIPABIISIETCS C 3aJadyaMH, BOIPOCAMH U
JIPYTUMU BUAAMH 3aJaHUl, TpeOyIoIUX NMPUMEHEHHs] 3HAHWM, MCMOIb3yeT B OTBETE JOMOJHUTEIbHBIN
MaTepHual;, Bce MpeayCMOTpEeHHbIe paboueil yueOHOM MporpaMMOl 3a/1aHus BBITIOJTHEHBI B COOTBETCTBUU
C YCTAaHOBJIICHHBIMH TpPEeOOBaHMUSIMH, CTYICHT CIOCOOEH aHaJM3UpOBaTh IMONyYEHHBIC pE3yJbTaThl;
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IIPOSIBIISIET CAMOCTOSATENBHOCTD IIPHU BBIIOJIHEHUU 3aJjaHH, KAYECTBO MX BBIIIOJIHEHUS OLICHEHO YHCIOM
6amtoB ot 86 10 100, YTO COOTBETCTBYET HOBbIULEHHOMY YPOSHIOCPOPMUPOBAHHOCTH KOMIIETCHIINH.

Komnemenyus cuumaemcsa cghopmupoeannoii, €Ciu TEOPETUUECKOE COIEPKAHUE Kypca OCBOEHO
MOJTHOCTBIO; TPU YCTHBIX COOECEOBAHUAX CTYAEHT IOCIIEA0BATENIbHO, YETKO U JIOTMYECKH CTPOHHO
u3naraeT y4eOHBIM MaTepuals; CHpaBiseTcss € 3ajadaMH, BONpPOCAaMU M JAPYrMMH BHMJAMHU 3a/laHuH,
TpeOyIOIMX MPUMEHEHHUs 3HAHW; BCE IMPEeIyCMOTPEHHBIE pabouell ydueOHOH NporpaMMmoi 3aJaHus
BBITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMH TpPEOOBAHUSMHU, CTYAEHT CHOCOOEH aHAIU3UPOBATH
IIOJlyYEHHBIE PE3YJIbTAThl; MPOSBISIET CAMOCTOSTEIBHOCTh IPU BBINOJIHEHUU 33JaHUN, KauecTBO HX
BBITIOJIHEHUS OILIGHEHO dYHCiIoM OawtoB oT 61 g0 85,9, 4YTO COOTBETCTBYET NOPO2OBOMY
Vpo8HIOCPOPMUPOBAHHOCTH KOMITETEHIINH.

Kowmnemenyus cuumaemcs necghopmuposanHoui, €ciu CTYAEHT TpPHU BBINOJIHEHUU 3aJaHUN He
JEMOHCTPUPYET 3HAHWM y4eOHOro MmaTepuana, IOMyCKaeT OIIMOKW, HEYBEPEHHO, C OOJIBIIMMH
3aTpyAHEHUSMH BBINOJIHACT NPAaKTUYECKUE pabOThI, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHUH, IO
HEBBIMOJIHEHHBIX 3aJjaHui, MpeIycMOTPEeHHbIX paloueil yueOHOUM mporpamMmoii coctaBiser 55 %,
KaueCTBO BBINIOJHEHHBIX 3a/JlaHUl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBAHUSAM, Ka4eCTBO HX
BBITIOJIHEHUS OLIEHEHO YHMCIIOM OalljIoB HUXE 61, YTO COOTBETCTBYET 00NOPO208OMY YPOBHIO.

Hlkana oyenku ypoeus 0ceoenus OuCyunIuHbl

KauecTBeHHas1 OLlEHKa MOXET OBbITh BBIPAXKEHA: B MPOLEHTHOM OTHOIIEHUHM KauyecTBa YCBOCHMS
JIUCLUUIUIMHBI, KOTOpas COOTBETCTBYET OamyaM, M MEPEeBOJUTCS B YPOBHEBYIO WIKaly U OLIEHKU
«OTIIMYHO» / 5, «xopoo» / 4, «yoOBIETBOPUTEIbHO» / 3, «HEYNOBICTBOPUTEIBHO» / 2, «3aUTEHO», «HE
3ayreHOo». [IpenonaBaresnb BEAET NUCbMEHHBIN YUET TEKYIIEH yCIIEBAEMOCTH CTY/AEHTa B COOTBETCTBUM C
TEXHOJIOTMUYECKON KapTOH MO AUCIUIIINHE.

LlIkana oyenku pe3ynbmamog 0C60eHUs OUCYUNTUHDBL, CHOPMUPOBAHHOCIU KOMNEMEHWUIL

IIIkaJbl OLEHKH YPOBHA
c()opMHPOBAHHOCTH IIIkana oueHKH YPOBHA OCBOECHHS N CIHIJIHHBI
pe3yJabrarta

Ypoenesas 100 100 5- bannvuas wxana, HeoupgepenyuposanHas

WKaNa oyexKu banvHas banvHas oughghepenyuposannasn oyenKa
wKana, wKana, oyenka/oann
% %

JIOIIOPOTOBBIN HIKe 61 HIKe 61 «HEYJIOBJICTBOPUTEIBHOY / 2 HE 3a4TE€HO

MOPOTOBBIN 61-85,9 70-85,9 «xopormioy / 4 3a4TCHO

61-69.,9 «YJIOBIIETBOPUTENBHOY / 3 3a4TEHO

MOBBILLIEHHBIN 86-100 86-100 «OTIMYHO» / 5 3aYTEHO

8. YueOHO-MeTONMYECKOEe M HH(POPMALTMOHHOE o0ecTiedeHne TN CHUILTHHBI

8.1. IlepeyeHb OCHOBHON M JONOJHUTEIbHON Yy4eOHOI JIUTEpaTyphbl, HEOOXOAUMOI IS
OCBOCHUS THCUMILIMHBI
N3yyenue pexoMeHnyemoii 1uTepaTypbl, HHGOPMAILHOHHO-0M0IMOTEYHbIX HCTOYHHKOB,
Y4eOHO-MeTOAMYeCKUX U3TaHU i

OcHoBHas 1uTEpaTypa:
1. Anrebpa u Havana maremarudyeckoro aHanuza. 10-11 kmaccel. ba3oBblil U yriryOneHHBI ypoBEeHb

[Tekcr] : yueOnuk / III. A. Anumos [u ap.]. - 3-e u3a. - M. : Ilpocsemenne, 2016. - 463 c. : um.

2. YueObHO-MeTOOMYECKOe mocoome 1o aucoumuinge 'Maremartuka"  "l[lokaszarenmHas #
aorapupmuueckas GyHKus" [DaeKTpoHHbIN pecypce] : ans Beex cnennanbHocTer CITIO / [ToBomxk. roc.
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yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad. "Beicur. matemaruka" ; coct. I'. A. Kupuuek. - JlokymeHT
Adobe Acrobat. - Tomesattu : [IBI'YC, 2017. - 1,31 MB, 119 c. - Pexxum noctyna: http://elib.tolgas.ru.

3. YueGHO-MeToaMueckoe mnocobue mo aucuuruinHe "Marematuka" 1 cemecTp [DIEKTPOHHBIM
pecypc] : ms Beex crienuanbHocteid CITO / TToBomk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad.
"Beici. matemaTtuka" ; cocT. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Tonbstru : [IBI'YC, 2018. -
10,7 MB, 449 c. - Pexxum noctyna: http://elib.tolgas.ru.

4. YdeOHO-MeTOAMYECKOE TocoOue mo auciuiuimHe "Marematuka" 2 cemecTp [DIeKTpOHHBIN
pecype] : mns Beex cnienmanbHoctel CIIO / TToBomk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad.
"Boicur. matemaruka" ; cocT. P. M. baxmnss. - JlokymenT Adobe Acrobat. - TomesitTr : [IBI'YC, 2018.
- 2,29 MB, 135 c. - Pexxum noctyma: http://elib.tolgas.ru.

5. YuebHO-MeTommyeckoe mocoodue mo aucruiuinHe "Matematuka". "CreneHu u kopHu. CTeTneHHbBIC
¢ynkunu. HppanuoHanbHble HEpaBeHCTBA W ypaBHeHUs" [ODJEKTpOHHBIM pecypc] : ans Bcex
crnenmansHocteir CIIO / IloBomxk. roc. yH-T cepBuca (®PI'BOY BO "IIBI'YC"), Kad. "Bsicm.
matematruka" ; coct. O. lO. MBanona. - [lokyment Adobe Acrobat. - TomesitT : [IBI'YC, 2017. - 826
KB, 64 c. - Pexxum noctyna: http://elib.tolgas.ru.

JlonoJIHUTE IbHAA JIUTEPaTypa:
6. Illapeirun, M. ®. Marematuka: anrebpa ¥ Hayajla MaTeMaTH4YECKOrO aHalu3a, IEOMETPUS.

['eomerpusi. bazosiii ypoBenb.10-11 wmaccer [Tekcr] : yuebnmk / WM. ®. lapeirun. - 3-e w3,
crepeorurt. - M. : JIpoda, 2016. - 236 c. : un.

7. COOpHHK JUIAKTUYECKUX MAaTepuaioB IO TEOMETpUU [DIEKTPOHHBIA pecypc]| : Al Bcex
cneuuanbHocte CIIO Y. 1 / IToBomxk. roc. yH-T cepBuca (OI'BOY BO "IIBI'YC"), Kad. "Bsicmi.
marematuka" ; cocT. P. M. baxmmnsia. - Jlokyment Adobe Acrobat. - Tomesattu : [IBI'YC, 2017. - 1,44
MB, 112 c. - Pexxum noctyma: http://elib.tolgas.ru.

8. Cnaiig-nexuust no aucuumuiuHe "Matematuka". Tema "lIpeoOpazoBaHue TPUTOHOMETPUUYECKUX
BeIpakeHHH" [DnexTpoHHbI pecype] : ans Beex crnenuansHoctedt CITO / IToBomk. roc. yH-T cepBuca
(®I'eOY BIIO "MIBI'YC"), [Kad. "Beicm. matemaruka'] ; coct. I. A. Kupuuek. - JlokymeHT

PowerPoint. - Tomeartu : [IBI'YC, 2015. - 1,75 MBb, 70 c. : ni1.. - CD-ROM.

9. Cnaiin-nexuust no naucuuiuinHe "Maremartuka". Tema "UucnoBble QyHKIMU" [DNEKTPOHHBIN
pecypce] : s Beex cnenuanbHocTei CIIO / [ToBomk. roc. yH-T cepuca (PI'bOY BIIO "IIBI'YC"),
[Kag. "Beici. matematuka'] ; coct. O. FO. MBanoBa. - Jlokyment PowerPoint. - Tonbsrtu : [IBI'YC,
2015. - 1,69 MB, 47 c.. - CD-ROM.

10. Cnaipg-nekuun no gucuumuinde "Maremaruka". Tema "I[lpousBomHas u ee mnpuiokeHus"
[OnexTpoHHBINA pecypc] : musa cryaeHToB Beex crnenuanbHOcTe CIIO / TloBomk. roc. yH-T cepBuca
(®I'bOY BIIO "TIBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. P. M. baxmmasH. - JlokymeHT
PowerPoint. - TonsstTu : [IBI'YC, 2015. - 309 Kb, 48 c. : ui.. - CD-ROM.

Ilepuoouueckue uzoanus:
1. EcTecTBeHHbIE U MaTEMaTUYECKUE HAYKH B COBPEMEHHOM MUPE
2. WHsBectus CaparoBckoro yHuBepcureta. HoBas cepus. Cepusi: Maremarvnka. MexaHuka.

Wudopmarnka
3. Maremaruka 1 MaTeMaTH4eCcKOe MOJICTUPOBAHHE

8.2.Ilepeuenr pecypcoB HH(POPMANMOHHO-TEICKOMMYHUKANMOHHON ceTtn ''HHTepHer"
(nanee - cerp ""UHTepHeT'"), HEOOXOAUMBIX /151 OCBOCHUS AU CHHUIIIMHBI
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Humepnem — pecypcoi:

2.

Allmath.ru [DnekTpoHHBIH pecypc] : Bcs MaTeMaTHKa B OJHOM MecCTe. — PeXuM jJocTyma:
http://www.allmath.ru/. - 3arn. ¢ ’3xpaHa.

. Exponenta.ru[OnekTpoHnsiii pecypc] : oOpasoBar. MaT. calT. — Pexum gocryna:

http://www.exponenta.ru/. — 3ari. ¢ 3KpaHa.

Math-Net.Ru[Dnektponnsiii pecypc] : obmepoc. wmar. mnoprair. — Pexum pgocrymna:
http://www.mathnet.ru/. — 3ary. ¢ skpana.

. ToroBele  3amaum W pemieHuss  OHJaMH  [DNEeKTpoHHBIM  pecypc]. -  Pexum

noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3arm. ¢ skpana.
Pemenne  BhIcHied — MmareMaTHMKM — OHJIaliH  [OnekTpoHHBIM  pecypc]. - Pexum
noctymna:http://mathserfer.com/. - 3arn. ¢ skpana.

. OnexktpoHHass OubnmnoreuHas cucreMa IIOBOIDKCKOrO ToCyIapCTBEHHOTO YHUBEPCHUTETa

cepBuca [ DnekTpoHHBIN pecypce]. - Pexxum moctyma: http://elib.tolgas.ru/. - 3arm. ¢ skpaHa.

9. IlepeyeHb HHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPU OCYIECTBJIEHUH
o0pa3oBaTe/ILHOIO NMpoLecca Mo JMCUUIINHE, BKIIYAas NepedyeHb MPOrpaMMHOro odecnevyeHust

U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
Kpartkas xapakrepucTika NpuMeHsIeMOro MPOrpaMMHOT0 00eCIIeYeHUs

Ne IIporpaMMHBIii POAYKT XapakTepucTHKa HasnavyeHue npu 0CBOeHUH
n/n AACHHILTAHBI
Microsoft Word TekcToBBI#l poIeccop,
TIpeJHAa3HAYCHHBIN IS CO3/IaHMs, [MoaroroBka CTyIEHTAMH TOKIIAJOB U
MIPOCMOTPa ¥ PENAKTHPOBAHUS pedepaToB 1o mpeCcTaBICHHON’
TEKCTOBBIX JIOKYMEHTOB, C JIOKaJIbHBIM TeMatHke, opopMITeHUS
MPUMEHCHHEM TPOoCTeHIuX Gopm CaMOCTOATEIBHBIX PadoT

Ta0IMIHO-MATPUYHBIX AJITOPHTMOB.

Microsoft PowerPoint [Iporpamma noAroTOBKY Ipe3eHTannii 1 | BocmponsBeneHne mpe3eHTanui,
MIPOCMOTpA MPE3CHTALNH, SBISIOMASACS | HOATOTOBJICHHBIX CTYJICHTaMHU B
yacTbio MicrosoftOffice u mocTynHas B | pamMKax IpEIIoKeHHBIX TEM HAaydHBIX
peNaKUUsX IS ONEPALIMOHHBIX CUCTEM JIOKJIAJIOB U pedepaToB
MicrosoftWindows u Mac OS.

MicrosoftExcel IIupoxo pacnpocTpaHeHHAs [IpoBeneHue NEKLUOHHBIX 3aHATHH,
KOMITbIOTEpHAs TporpaMma. Hy’kHa OHa | HOATOTOBKA CTYIEHTaMH JOKJIA/I0B U
JUIsl IPOBEJCHHS PAacyeToB, COCTaBICHHA | pedepaToB MO MPEeACTaBICHHOMH
TaONuUIl U TMarpamMM, BBIYUCIICHUS TEMaTHKe, PELICHNE TOMAIIHUX

TIPOCTBHIX U CIIOKHBIX (DYHKITHIH. 3a/1aHu.

10. Onucanue MaTepuaJIbHO-TEXHHYECKOH 0a3bl, HEOOX0AMMOI /IVIs OCYLLECTBJICHUSA

00pa30BaTeJILHOIO MpPoIecca Mo JUCIHHIJIHHE

10.1. CnenuanbHO 000pyI0BaHHbIC KAOMHETHI U AYAUTOPHH

y4eOHBIX KaONHETOB U (WIN) ayTuTOpHUil

HaumenoBanmne 060pyIIOBaHHI)IX OcHOBHOE CIICHIHUAJIU3UPOBAHHOC 060py)10BaHHe

JlekuMoHHas aynuTOpHS. [TepeyeHb OCHOBHOTO 00OPYAOBAHMSI: KOMILJICKT MYJIBTUMEIUHHOTO

MPOEKIIMOHHOr0 0bopynoBanus (dkpaH DraperLuma, npoexrop
Sanyo PLC), komriekt yaeOHoM Mebenn Ha 60 TocagovIHBIX MECT
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11. HpnMepHaﬂ TEXHOJIOIrHYECKast KapTa JHCHUIIJIMHbI MaTeMaTmca,l ceMecTp

OCIIO
kadenpa «Beiciias MaTeMaTHKa

IpENoaBaTelh , cneranbHocTh 38.02.07 «baHKOBCKOE JIETI0»
I'padux poXoXKIeHNST KOHTPOJIBHBIX TOYEK 3a4.
Kon-Bo HeAels
Kon-Bo
6aoB 3a CeHT0pD OKT0pB Hos6pn Jexabpb
Ne Bunbl KOHTPOJIBHBIX TOYEK KOHTP.
1 KoHTP.
TOYEK
Tony L 2|3 4|56 7|8 |9 10|11 |12]13]14]15]16
1
11 Ilocemenue nEKUOHHOTO g 0.5 n n n n n n n n
3aHATUS
1.2 | Iposepounas padora 15 2 + + + + + + + + |+ + + + + + |+
(kKoHTpOJBHAS paboTa)
13 KoHTponb J1eKIIMoHHOTO 1 4 I
Marepuaia
1.4 Hrorosas KOHTpOJIbHAS 1 10 i
pabota
Hmozo
2
2.1 | KomnoxBuym 1 10 +
Texkynuii KOHTpOJIb 3HAaHUI
2.2 | B popMe NHCEMEHHOTO 4 3 + + + +
OIIpoca WM TeCTHPOBAHUS
Hmozo
3 Teopueckue 3a0anusn:
3.1 | I'moccapuit 1 10 +
3.2 | YuacTue B KOH(EPEHIMH 1 20 +
Texywyuii peitmunz
4 HpOMev)KyTO‘{HBII/I KOHTPOJIb 1 20 n
3HAHUH
Ob6wuit peiimunz
3auer / 3K3aMeH 9K3aMeH
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12. IlpumepHasi TeXHOJIOTHYeCKasi KapTa AUCUMIIMHBI MaTemaTuka,2cemMecTp

OCIIO
Ka(bez[pa «BpIciIas MaTeMaTUKay

TIPENoIaBaTeNb , cneranbHocTh 38.02.07 «baHKOBCKOE €TI0

104



I'padux MpOXoXkKICHNST KOHTPOJIBHBIX TOUYEK
Kon-Bo
Kon-zo 0auioB 3a (peBpaip) (mMapT) (ampens)
Ne Buzbl KOHTPOJIBHBIX TOYEK KOHTP. p p P
1 KOHTP.
TOYEK
TOHEY 1|2 (3| 4|56 ] 7|89 ]10]1]12
1
11 [Mocemenne NEKIMOHHOTO 3 0.5 . " " N N "
3aHATUS
12 IIpoBepounas pabora 3 5 N " " . n N
(kKoHTpONBHAs paboTa)
13 KoHTpoIb JIeKIIMOHHOTO | 4
Marepuaia
1.4 HToroast KOHTpOJIbHAS 1 4
pabora
Hmozo
2
2.1 | KomnokBuym 1 10
Texymuii KOHTPOJIb 3HAHUK
2.2 | B popmMe NHMCEMEHHOTO 4 3 + + +
OIIpoca WM TECTHPOBAHUS
Hmozo
3 Teopueckue 3a0anusn:
3.1 | I'moccapwmit 1 10
3.2 | Yuactue B KOH(bepEHIMH 1 20 +
Texkywuii peiimune
4 HpOMeU)KyTOIIHLII/I KOHTPOJITb | 20 N
3HAHUH
Obwuit peiimunz
3auer / 3K3aMeH

13. Annomauus oucyunuHbvl

MMHUCTEPCTBO HAYKH 1 BBICIIIETO OBPA3SOBAHU S POCCUNICKOI ®EJIEPALIUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YYPEXIAEHUE BBICILET'O OBPA3OBAHIMA
«ITOBOJDKCKUI TOCYJAPCTBEHHBINM YHUBEPCUTET CEPBUCA»

(®TBOY BO «IIBI'YCy»)

Kadenpa «Briciias maremaTuka»

PABOYAS YYEBHAS ITPOI'PAMMA

o muctmiuinae «Matemarukay it cienpabHocTr CITO 38.02.07 «baHKOBCKOE

TIETI0»

Heﬂb - (])opmupoeauue npeOcma(meHulZ 0 MAaTEMAaTHKE KaK YHUBCPCAJIBbHOM S3BIKC HAYKH,

OUCYUNTIUHBL . )
CpeICTBE MOCIUPOBAHUS ABIECHUI U MPOIECCOB, 00 MIEAX U METOAaX MaTeMaTHKY;
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- pazéumue  JIOTUYECKOTO  MBIIUICHHUSA,  POCTPAHCTBEHHOTO  BOOOpa)KEHHMS,
QITOPUTMHUYECKONW KYIBTYPhl, KPUTHIHOCTH MBINIICHHS Ha yYpOBHE, HEOOXOIUMOM ISt
Oyaymell npoecCHOHAIBHOM JAEATENIbHOCTH, a TaKKe IOCIEAYIOIero oOydeHus B
BBICIIEH IIKOJE;

- 061a0eHue MAMEMAMUYECKUMU 3HAHUAMU U YMEHUAMU, HEOOXOIUMBIMH B
IIOBCEHEBHOM JKU3HU, JUIS M3YyYEHMsI IIKOIbHBIX €CTECTBEHHOHAYYHBIX AMCLUIUIMH Ha
6a30BOM ypOBHE, /Ul MOJy4eHUs 00pa30BaHus B 001aCTIX, HE TPEOYIOLMX YIITyOJIeHHOM
MaTeMaTHUUE€CKOM IIOJTOTOBKHU;

- gocnumanue CpeiCTBAMM MAaTE€MAaTUKU KYJIbTYypbl JIMYHOCTH, OHUMAHUS 3HAYMMOCTH
MaTeMaTUKU JJIi Hay4HO-TEXHMYECKOro IMporpecca, OTHOIIEHUS K MaTeMaTuke Kak K
4acTH OOIIEYeNIOBEYECKOM KyJbTYpbl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSA

MaTEeMaTHKH, SBOIIOIMEH MaTeMaTHUECKUX HIICH.

Pe3ynpraThl PI5, PM 3, PM 4, PM5,PM 8, PII 1, PII 2, PII 3, PII 4, PII 5, PII 6, PII 7, PII 8.
PesynbraTh I sman

PIT 3
OCBOCHUA

Brnagenune meTomaMu  J1OKa3aTeNbCTB U aIlOPUTMOB DELIEHUS; YMEHUE WX IPUMEHATh, IIPOBOIUTH
AUCHUIUIMHBIL | noka3zarenbHbIE PACCYKICHHS B XOJI€ PEIICHHUS 3a/1ad.

3uaem:

IlonsTne o Merome maremMaTHyeckod HMHAYKUMH. [loHMMaHMe CyITHOCTM MaTeMaTM4eCKOHM WHIYKLUH.
AKCHOMBI TEOMETPHUH U cTepeoMeTpui. [loHMMaHre CYIIIHOCTH alrOPUTMUYECKUX MpeINUCaHui.

Ymeem:

YcranaBnuBaTh MPUYMHHO-CIICACTBEHHBIE CBSI3U; CTPOUTH JIOTHUECKHE PACCYXIACHUS, YMO3AKITIOUEHUS
(MHIYKTUBHBIC, JCIYKTUBHBIC, 0 AHAJIOTHUHM) M BHIBOJBL. BBIIBUTATh THIIOTE3BI MPH PEIICHUU YUEOHBIX
3a/1a4 U TIOHMMaHUsl HEOOXOAMMOCTH WX TpoBepku. OCO3HAHHOE BIAJCHHE JIOTHYECKUMH JEHCTBUSIMHU
onpezaeneHuss NOHATUH. [IpuMeHATH auropuTMbl JEMCTBUM Npu pelieHuu 3ajgad. JlelicTBoBarh B
COOTBETCTBUH C MPEAJIOKEHHBIM alrOpUTMOM. Vcnonb3oBaHne alrOpUTMHUYECKUX NEHCTBUM MIPU PELLIECHUU
MIPaKTUYECKUX 3a/1a4.

HUmeem npaxmuueckuii onvim:

MetogamMu 10Ka3aTeabCTB M aJrOpUTMOB perieHus. [IpuMeHsTh, TpOBOIUTH 10Ka3aTeNbHbIE PACCYKIEHUS
B Xofie pemieHus 3agad. OleHuBaTh JOTHUECKYIO MPAaBHIBHOCTh PACCYKIEHUH, paclo3HaBaTh JIOTUYECKU
HEKOPPEKTHbIE paccyxaeHus. [unore3sl u ompoBepkeHus. KonTpnpumepsl. Pemienue 3amad Ha
[IOCTPOCHUE, BBIYUCIEHUE, JOKA3ATEIbCTBO.
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PII 5

ChopMUpOBaHHOCTD NPENICTABICHHH 00 OCHOBHBIX MOHATHUSAX, HICSIX U METO/IaX MaTeMaTHYECKOrO aHalln3a.
3naem:

Anzeopa

HarypaibHoe, 1ie10e, pauoHaIbHOE YHCIIO, EPHOANYECKas Jpo0b, UPPALIOHATBHOE YHCIIO0, MHOKECTBO
JeWCTBUTENBHBIX yncen. Onpenenenue apupMeTHIecKoro KOpHs HaTypaJlbHOW CTETIEHH, CBOWCTBA KOPHS
R— i creneHH; ONpEJCICHUE CTENEeHH C PalMOHAIBHBIM M JICHCTBUTENBHBIM II0Ka3aTeleM, CBOMCTBa
crenenn. Omnpenenenue Jorapudma 4YKcCia, OCHOBHOE JIOTapU(PMHUYECKOE TOXICCTBO; CBOMCTBA
sorapudMoB; 0003HaYCHNE JCCATUIHOTO M HATYpaJIbHOTO Jiorapu(ma, 3HAKOMCTBO ¢ Tabmuuel bpaauca.
Yron B 1 paaman, ¢GopMynsl mepeBoja TpaayCHOW Mepbl B pajMaHHYIO M HaoOOpoT. «EauHu4Has
OKPY)KHOCTB», «IIOBOPOT TOYKHM BOKPYI Hayajla KoopaumHar». OmpenencHne CHHyca, KOCHHYcCa, TaHTEHCa
yrma. 3HaKM CHHYcCa, KOCHHYCa, TaHT€HCAa B Pa3IMUHBIX 4eTBepTAX. OCHOBHBIE TPHUTOHOMETPHUECKHE
(hopmyBL.

Dyukyuu

OCHOBHBIE CBOWMCTBA M rpadUKu 31eMeHTapHbIX QyHKuuil. Onpenenenne GyHKIMK 0OpaTHOW AJIs JaHHOM
¢ynxumu. [pencranenue o6 ux rpadukax.

Hauana mamemamuueckozo ananusa

OmnpeneneHue MPOU3BOAHON, (OPMYJIBI MPOU3BOJHBIX DJIEMEHTApHBIX (DYHKIHMI, TpaBHia BBIYUCICHUS
npon3BogHOW. [IpaBwia HaxOKAEHWS TNPOU3BOAHBIX (CYMMBI, IIPOM3BEICHHUS, YACTHOTO, CIOXKHOH
¢yakouu). Yoo  KOI(GHUIIMEHT TMpsSMOH, TEOMETPUYECKHI CMBICI TPOHW3BOAHOW, YypaBHEHHE
KacateJabHOH K rpaduky ¢yHkuuu. [IpusHak yObIBaHus (Bo3pacTaHMs) (YHKIHH, IMOHATHE «[IPOMEXYTKU
MOHOTOHHOCTH (yHKIMM». OmnpenesieHHe TOYeK MakCHMymMa W MHHHMYMa, IIPH3HAK SKCTPEMyMa,
OIpe/ielIeHNE CTAIlMOHAPHBIX M KPUTHUYECKUX ToueK (pyHKiuu. Cxemy ucciieoBaHus QYHKIUH. AJITOPUTM
HaxOK/IEHUs HaHOOJNBIIEro ¥ HaMMEHBIIEro 3HaueHni (QyHKIMU Ha orpe3ke. OmpeneneHHe W OCHOBHBIC
CBOHCTBa nepBooOpa3Hoi. Tabmuily mepBooOpa3HbIX, MPaBHiIa HHTETPUPOBaHUs. OUTypy -KpHUBOIMHEHHAS
Tpamerus. TeopeMy s  BBIUMCIEHHUS IUToHmafedl  KpuBOMMHEWHOW Tpameruu.  OmnpeneneHue
I PepeHINPOBAHHOTO YPAaBHEHHS.

Ymeem:

Anzebpa

BBINIOJHATh apu(MeTHdeckue IEHCTBUS, COUYeTas YCTHbIE M IHMCHbMEHHBIE IIPHEMBI, HPUMEHEHHE
BBIYHMCIIUTEIBHBIX YCTPOICTB; HAXOMUThH 3HAYCHHS KOPHS HATYpaJIbHOM CTEIEeHH, CTENIEHN C palliOHAbHBIM
TOKa3aresieM, Jiorapugma, MUCIONb3ysl MPU HEOOXOOUMOCTH BBIYHCIMTEIBHBIC YCTPONCTBA; ITOJIB30BATHCS
OLICHKOW M TMPHUKHUIKOW MPU MPAKTHYECKUX pacdeTax; MPOBOIUTH IO M3BECTHBIM (popMynaaM M mpaBuiIamMm
npeoOpa3oBaHusl OYyKBEHHBIX BBIPAKCHUH, BKIIOYAIOIIMX CTENEHW, pPAIMKaIbl, Jorapupmsl U
TPUTOHOMETpHUYECKHE (PYHKIINH; BHIYUCIISITE 3HAUCHNS YHCIOBBIX M OYKBEHHBIX BBIPRKCHHH, OCYIIECTBIISSA
HEoOXO0IMMBbIE MOACTAHOBKH U ITPEe00pa30BaHMSI.

Dynxyuu

OIIPEAENATh 3HaueHHe (YHKIMHU 0 3HAYCHWIO apTyMEHTa INPH PassIMuHBIX criocoOax 3ataHus (QyHKINH;
CTPOUTH TpadMKH M3YYEHHBIX (DYHKLHUI; ONHMCHIBATh MO TPaQUKy U 8 HPOCEeUuux Ciyuasx no gopmyie
MIOBEJICHNE U CBOMCTBA (DyHKIMH, HAXOAUTH 10 rpaduKy GyHKIMH HanOOJIbIINE N HANMEHBIINE 3HAYCHHS;
pemars ypaBHEHHS, IPOCTEHIITNE CHCTEMBI YPaBHEHHH, HCIIONB3YS C8OUCMEA (DYHKYULL U UX SPAPUKOE.
Hauana mamemamuueckozo ananusa

BBIYHCIISATH TIPOU3BOAHBIC U NEp800Opa3sHble HIEMEHTAPHBIX (QYHKIUH, NCTIONb3YsI CIIPAaBOYHBIC MaTEpPHAIIbI;
UCCJIEN0BaTh B MPOCTEHIINX CIy4asX (YHKIMH HA MOHOTOHHOCTb, HAXOIUTh HAaHOOJNbIINE U HAUMEHbBIIIHE
3HaueHUs (QYHKUUH, CTPOMTh TpadUKH MHOTOWICHOB U NPOCMEUUWUX PAYUOHATbHBIX (DYHKYUll ¢
UCIIONIb30BAaHUEM alapara MaTeMaTHIeCKOro aHajiu3a; BBIUHMCIATh B MPOCTEHIINX CIydasX IUIOMIAIH C
WCIONIb30BaHUEM TTEPBOOOPA3HOM.

Hmeem npakmuueckuit onvim:

Anzeopa

MPaKTHYECKUX PACUETOB 110 GopMyaM, BKIIOUasi POPMYIIBI, COJEPIKAINE CTEIIEHH, PaANKAIIBI, JIOTapHU(PMBI
Y TPUTOHOMETpPHUECKHE (DYHKIIMHU, UCTIONIB3Ys IPH HEOOXOAMMOCTH CIIPaBOYHbIE MaTepHaibl U IpocTeHme
BBIYHCIIUTEIbHBIE YCTPONCTBA;

OIMCAaHUsI C IIOMOMIBI0 (YHKIMH pa3iM4YHbIX 3aBUCHMOCTEH, TPEACTAaBICHUS HX Tpaduyeck,
MHTEPIIPETANH IPAQHUKOB.

Hauana mamemamuueckozo ananusa

Pemenne nmpukiIagHbIX 3a4ad, B TOM YHCIE CONMAIbHO-9KOHOMUYECKUX M (H3MUYECKHUX, HA HANOObIINE U
HaMMCEHBIIINE 3HAUYCHNUS, HA HAXOKIECHHE CKOPOCTH U YCKOPEHHUSL.

[IpumensaTs QyHKIMOHATBHO-TpadUUecKUe MPEACTaBICHUs Ul ONMCAHMUS W aHaju3a 3aKOHOMEPHOCTEH,
CYIICCTBYIOIINX B OKPYXKAIONIEM MHpPE M B CMEXHBIX NpeIMerax;  IIOCTPOEHHE W HCCIIEI0BaHHUE
MaTeMaTHuecKux Mojeieil M HWCIONb3ys NPH HEOOXOAMMOCTH CIIPaBOYHBIE Marepuaibl W IPOCTEHILHE
BBIUHCIIUTEBHbIC YCTPOHCTRA.
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2 sman

PII 1

C¢hopMupOBaHHOCTB MPEACTABICHUH O MaTeMaTHKE KaK YaCTH MHPOBOH KYJIBTYPHI M O MECTE MaTEeMaTHKH B
COBPEMEHHOHN IMBIIIN3AINH, O CIIOCO0aX OMMCAHMS HAa MATEMaTHIECKOM S3bIKE SIBICHUI peabHOTO MUPA.
3naem:

MaremaTnka Kak 4acTh MUPOBOH KYJBTYpBl U €€ MECTO MaTeMaTHKH B COBPEMEHHOM nuBHIM3anun (padyna
3aJa4 C HCTOPUYECKHM COJEp)KaHUEM). AJITOPUTM pEIeHUs TEKCTOBBIX M apu(METHYECKHX 3ajad.
I'paduyeckoe npencrasienne nHpopMannu. OyHKINU.

Ymeem:

Co3maBaTh, IPUMEHATh U NPEOOpPa3OBHIBATH 3HAKOBO - CHMBOJHMYECKHE CPEICTBA, MOICTH U CXEMBI UL
penieHust y4eOHBIX M TIO3HABATENBHBIX 3a34ad. [IpUMEHATh MaTeMaTHYCCKMX METOIbl Ul PpEIICHUS
COZIEpKATETBHBIX 3a/ad M3 Pa3NWYHBIX O0NacTell HayKd W TPAKTUKH. PelmeHne TEKCTOBBIX 3amad
anredpandeckuM MeTosioM. MHTepriperauuns pesynprara, oTOOp pemeHuil. Pemars npukiagHele 3a1a4u, B
TOM 4YHCJE COIHMAIbHO- HKOHOMHYECKOTO M (PM3MYECKOro Xapakrepa, Ha HaWOONBIINE W HaWMEHBIINE
3HAUeHUs, HA HaXOXJCHUE CKOPOCTH M ycKopeHHs. Mcronb3oBaHue CBOWCTB (DyHKIMH NpU peIICHUH
TEKCTOBBIX, (PM3MYECKUX U TEOMETPUYUECKUX 3a/ay.

Hmeem npaxkmuyueckuii onvim:

Maremartuka Kak 4acTb MHPOBOM KYIBTYpPBl M €€ MECTO MAaTreMaTHKUd B COBPEMEHHON LUBUIM3ALMU.
[IprmMeHeHne MaTeMaTHYECKHX METOIOB IJISI PELICHHs COAEPXKAaTeNbHBIX 3a/ad W3 Pa3IW4HBIX oOmacteit
HayKH W NpakTuku. MHTepnpeTanns pe3ynbraTa, y4eT peaabHbIX OTPaHUYECHHUMH.

PIT 2

C¢hopMUpPOBaHHOCTD IMPEACTABICHUM O MaTeMaTHYECKHX MOHITHSAX KaK O BAKHEHWIIMX MaTeMaTHYeCKHX
MOJIETISIX, MO3BOJISIIOIIMX OMKCHIBATH U M3y4yaTh pa3HbIEe MPOLECCHI U ABJICHUS; MOHUMAaHHE BO3MOXHOCTH
AKCHOMATHUYECKOT0 MMOCTPOCHUSI MATEMATHUECKUX TEOPHH.

3naem:

IlepBoHavanpHOE TpeACTaBICHUE 00 UICSIX M O METOJaX MAaTeMaTHKH KaK YHHBEPCAJIbHOM S3BIKE HAyKH U
TexHHUKHU. Llenple uncna. J[poOu, mporeHTsl, pannoHanbHbIe Yrcia. Momynb (aOComoTHAs BETMYMHA) YHCIIA.
HeiictBuTenpHbIe 4rcna. beckoHeUHBIe MecsITHYHBIE ApoOu. Pacmmpenne MOHSTHSA YUCla: HaTypallbHBIC,
LeNble, pallMOHANbHbIE M HMppalUOHaIbHBIE uHcha. [lepuomuyeckue M HENEPUOAUUYECKHE AECATHUHBIC
npobu. Moayns gucia.

Ymeem:

Buners mMaremarnueckyro 3ajauy B ApYrUX AUCIUIIINHAX, B OKPY)KAIOIIEW >KU3HU; YMEHUS IOHUMAaTh U
UCIIONb30BaTh MATEMaTHYeCKHE CPEACTBA HAINBITHOCTH (PUCYHKH, 4YEPTEXH, CXEMbl H Jp.) IS
WIITIOCTPAIMY, HHTEPIPETallii, apTyMEHTAIlH; COCTABIISTh MaTeMaTHIECKUE MOJICNIA U PEIIaTh MPAaKTHKO
- OPHEHTHPOBAHHBIC 3aJa41 M3 Pa3IMYHBIX 001aCTel HAYKH U MPAKTHUECKOH AEATEIHHOCTH.

HUmeem npakmuueckuii onvim:

I'paduueckass wWHTEpHpeTanys ypaBHEHHH, HEPaBEHCTB C JBYMS HEW3BECTHBIMH W HX CHCTEM.
MopnenupoBarh peabHbIe CUTYAllH Ha SI3BIKE AJITeOphl, COCTaBISTh YPABHEHHS M HEPABEHCTBA 110 YCIOBHIO
3aJa4yd; HCCIeNoBaTh IOCTPOCHHBIE MOJENM C KCHOJNB30BaHMEM anmapara anreOpbl. MozaenupoBarh
peanbHBIE CUTyallUM Ha S3bIKE TE€OMETPHH, HCCIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
TEOMETPHUECKUX IMOHATHH W TEOpEeM, ammapara aireOpsl; pemath MPaKTUYECKUE 3aadd, CBSI3aHHBIE C
HaXOXXJICHHEM TeOMETPUIECKHUX BEITHYUH.

PIT 4

Brnagenue craHgapTHBIMH NpHEMaMHM DPEUICHUS  PAlMOHANBHBIX M HMPPALMOHAIBHBIX, MOKA3aTENbHBIX,
CTETEHHBIX, TPUTOHOMETPUUECKUX YpPAaBHEHUH U HEPABEHCTB, UX CUCTEM; HUCIONb30BaHUE TI'OTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJE A MOUCKA MYTH PELICHUs U WIUTIOCTPALUU PELICHUs] ypaBHEHUN
1 HEPaBEHCTB.

3naem:

Ypasnenus u nepasencmea

oTpefieNieHNe PaBHOCHUIIBHBIX YPaBHEHHH, KOTZa MOSABIIIOTCS TOCTOPOHHHE KOPHH, NPOUCXOAWT IOTEeps
KOpHEH;  ompeneneHHMe W BHABl  HMPPANMOHAIBHOTO,  IOKAa3aTeIbHOIO,  JIOTapH()MHUUECKOTO,
TPUTOHOMETPHUYECKOTO yPABHEHMH, HEPABEHCTB U MX CHCTEM; OCHOBHBIE MPHEMBI (aJTOPUTMBI) PEIICHUS
YPaBHEHMI U HEPABEHCTB.

Ymeem:

Ypasnenusa u nepasencmea

pelaTh palyoHaNbHbIE, MMOKa3aTeNbHbIE M JIorapu(MUUECKUE YpaBHEHUsS] M HEPaBEHCTBA, Mpocmeliuiue
UppayUoOHaIbHble U MPUSOHOMEMPU4ecKue YpasHeHUus, ux CUucnmembl;

COCTaBIIATh YPaBHEHUS U HepaeHCMaa TI0 YCIOBHIO 3aauM; MUCITIONB30BATh I MPUOIMKEHHOTO PEIICHHS
ypaBHEHHI U HEPaBeHCTB (TpaduuecKuii MeTon); M300paXkaTh HAa KOOPAWHATHOHM IJIOCKOCTH MHOXECTBA
pELIeHN TPOCTEHIINX YPaBHEHUI U X CHUCTEM.

Hmeem npaxmuueckuii onvim:

Ypasnenusn u nepasencmea

Pemarp parnyoHajbHbIE, TPUTOHOMETPHYECKHE, TOKa3arelibHble, JIorapu()MHUECKHe YpaBHEHUS U

HEPABEHCTBA, U X CUCTEMBI. 331a4H C TapaMeTPOM.
108




3 aman

PI5

c(hOpMHPOBaHHOCTh OCHOB CaMOpa3BUTHS M CAMOBOCIIHTAHHS B COOTBETCTBHH C OOIICUEIOBEYECCKUMU
[EHHOCTSIMA W HWAeajJaMH TPaXTAHCKOTO OOIEecTBa; TOTOBHOCTH W CHOCOOHOCTH K CaMOCTOSTEIBHOIM,
TBOPYECKON M OTBETCTBEHHOH JEATEILHOCTH.

3naem:

[TopTper cTymeHTa ycHemHOro Mo AUCUUIUIMHE MareMarhka. CaMOOlleHMBaHWE U OIeHHWBaHHE Y4eOHOU
JIeATEIBHOCTH ce0s M CBOMX CBEpCTHHKOB. [locTpoeHne COOCTBEHHOH TpaeKTOpHUHM O0Opa3oBaHMs
(coOcTBeHHBIE CpeACTBa YUeOHOM AeaTeTbHOCTH ). MOTHBEI CAMOPa3BUTHA U CaMOOOPa30BaHUs.

Ymeem:

ITocranoBKka M TPHHATHE IENCH MPENCTOAMESH NEATETFHOCTH, ONpPEACICHNE JTNYHOCTHOTO CMEICTA €€ C
TOYKH 3pEHHS OIPENEIICHUSI CBOET0 MECTa B COBPEMEHHOM OOIIECTBE. BO3MOXXHOCTH CaMOCTOATEIEHOTO
YCIEITHOTO YCBOCHHUSI HOBBIX 3HaHWI, YMEHHH M KOMIIETEHTHOCTEH, BKJIIOYast OPIaHU3aIHI0 YCBOCHHS, T. €.
yMeHHs yauThest. OcBoeHHE OOUIEKYIIETYpHOTO Haciequst Poccuu 1 00111eMrpoOBOTo KyJAbTYPHOTO HACIIEIHSL.
CdopMupoBaHHOCTH YueOHO# JEesSTEIbHOCTH OPUSHTALIUSI Ha COZIEp’KaHUe U MPOLIECC YUeOHOM JIeITebHOCTH.
CrocoOHOCTH K MPOSKTUPOBAHMIO CBOCH y4EOHOI IEITEILHOCTH.

Hmeem npaxkmuyueckuii onvim:

B pazBuTHM yaeOHOI AeATETPHOCTH U €€ MOTHBAIIIH:

1. OcBoeHHE yYAIIMMUCS OTACNBHBIX YYeOHBIX NCHCTBUH, CUTYallHOHHBIM ITO3HABATEIBFHBIA HHTEPEC U
MOTHBAIIHS.

2. OObenuHeHWE YYEOHBIX IEHCTBHMI B IIEJIOCTHBIA aKT Y4YeOHOW JESITENbHOCTH, YCTOHYHBOCTH
MO3HABaTEIBHOTO MHTEPECA U CTAHOBIICHUE CMBICII000pa3yolieil (pyHKIINH NO3HABATEIHHOIO MOTHBA.

3. Cucrema y4eOHOM JEATEIBHOCTH, 000OIMIEHHOCTh, YCTOMUYMBOCTh U M30MPATEbHOCTh 03HABATEIBbHBIX
HHTEPECOB, JAOMUHUPOBAHHEC TI03HABATCIIBHBIX HWHTCPECOB B HUCpAPXUU MOTHBaIJ,HOHHOFI CUCTCMBI,
MIPUHATHE MTO3HABATEIFHBIM MOTHBOM (DYHKIIWI ITOOYXIESHHS W CMBICIIOO0pa30BaHUSI.

PM 3

BJIaJICHHE HAaBBIKAMH ITI03HABATEIEHOM, yIeOHO-UCCIEIOBATENECKOM M MPOSKTHON AEATEIFHOCTH, HABBIKAMH
pasperieHnss mpoOiieM; CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMICKY METOIOB pEIICHUS
NPaKTUYECKUX 337134, IPUMEHEHHIO PA3INYHBIX METOJIOB ITO3HAHMUS.

3naem:

CTpyKTYypy NPOEKTHON U MCCIIEIOBATENBCKOM JIEATEIbHOCTH, KOTOPasi BKIIIOYaeT OOLIe KOMIOHEHTHI:

1. ITocTtanoBKa MpoOIEMBI, CO31aHNe TIPOOIEMHON CUTYaIlH, 00ECTIeUnBaloIeil BOSHUKHOBEHHE BOIIPOCaA,
apryMEeHTHPOBAaHHE aKTyaJIbHOCTH MPOOIEMBI.

2. BeigBmkeHue THIIOTE3HI, (DOPMYIIMPOBKA THITOTE3BI M PACKPBITHE 3aMBICITA NCCIICIOBAHNUS;

3. [InaHMpOBaHHE MCCIIEAOBATENBCKUX (IPOSKTHHIX) paboT 1 BEIOOp HEOOXOAMMOTO HHCTPYMEHTAPHSL.

4. Mowuck pemieHus MpoOIEMBI, IPOBEICHUE UCCIEIOBaHUS (IIPOSKTHBIX Pa0OT) C MOSTAITHBIM KOHTPOJIEM 1
KOppEKLUel pe3yIbTaToB.

5. Tlpencrapnenue (U3J0KEHHE) PE3YJIbTATOB KCCIICAOBAHHUS WJIM MPOJAYKTa MPOCKTHBIX paldoT, ero
OpraHu3alys C [EJIbI0 COOTHECEHHUS C THIIOTE30H, 0(OpMIIEHHE PE3YIbTaTOB AESTENBHOCTH KaK KOHEYHOTO
MPOAYKTa, (POPMYIHMPOBAHNE HOBOTO 3HAHUS.

6. O6cyxaeHne U OIIEHKA TIOJy9EeHHBIX PEe3yJIbTaTOB U MPUMEHEHHE UX K HOBBIM CHUTYaIHSIM.

Ymeem:

1. Bugets poGiremy. 2. CtaBuTE BONIpOCH!. 3. BeigBurats rumotessl. 4. CTpyKTYpHUpOBaTh TEKCTHI.

5. HaBath ompenencHue MoHATUsAM. 6. [lmaHWpoBaHWE WMCCIIENOBATENBCKUX (IPOCKTHBIX) paboT M BHIOOP
HE0OX0MMOTO UHCTPYMEHTapHSL.

- BBIJICJICHNE MaTepuralia, KOTOpbIi Oy/eT UCIOIb30BaH B HCCIIEIOBAHUN

- mapameTpsI (1I0Ka3aTeNy) OLEHKH, aHali3a (KOJIMYECTBEHHBIE U KaYeCTBEHHEIE);

- BOTIPOCHI, IIpeyIaraéMbIe A1l 00CYKACHUS, U TIp.

7. Tlouck perienus: mpoOiIeMbl, NPOBEACHUE HCCIIENOBaHUN (IIPOSKTHBIX PabOT) C MOATAIHBIM KOHTPOJIEM U
KOppEeKIMEH pe3yabTaToB BKITIOYAIOT:

- YMEHHE HaOIIOIaTh;

- YMCHHUS ¥ HaBBIKH ITPOBEACHUS SKCIICPUMEHTOB;

- YMEHHE JIeJIaTh BHIBOABI M YMO3aKIIIOUCHNUS;

- OpraHu3alUI0 HAOJIOACHWS, ITUIAHUPOBAaHWE W IPOBEACHHE IPOCTEHIINX ONBITOB JUIS HAaXOXKICHUS
HeoOXomMol MH(POPMALIUK U TPOBEPKH IMITOTE3;

- UCTIOJIb30BaHUE Pa3HbIX HCTOUYHUKOB MH(OPMAIINH;

- 00Cy>X/IeHHE U OLICHKY IOJTy4EHHBIX PE3Y/IbTAaTOB U MPUMEHEHUE UX K HOBBIM CHTYaIIHsIM.

8. IlpeacraBmeHne (M3JIOKEHHWE) pPE3YABTATOB WCCICAOBAHMS WM TPONYKTa TIPOEKTHBIX paloT, €ero
OpraHHu3alys C LENbI0 COOTHECEHHS C THIIOTE30H, o(opMIICHHE PE3yIbTaToB AEATEILHOCTH KAaK KOHEYHOTO
MPOAYKTa, GOPMYITMPOBaHNE HOBOTO 3HAHHSI BKIIOYAIOT:

- YMEHHE CTPYKTYpHPOBaTh MaTepHual;

- o0cyxeHue, OObsICHEHHe, 10Ka3aTeIbCTBO, 3AllUTY Pe3yabTaToB, IIOATOTOBKY, INIAHUPOBAHIE COOOIIEHUS O
NPOBEICHUH HCCIIEJIOBAHMS, €ro pe3ynbrarax M 3auuTe (IIOIroTOBKa BKJIFOYAET HE TOJIBKO COCTaBJIEHHE
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PM 8

BJIAJICHUE SI3BIKOBBIMH CpPEACTBAMH - YMEHHE SICHO, JIOTMYHO M TOYHO H3Jararb CBOIO TOUKY 3pEHHS,
UCIIOJIb30BaTh a/IeKBAaTHBIE SA3BIKOBBIE CPE/ICTBA.

3naem:

Bocnpusitue ycTHOI M MUCBMEHHOHM peud, ONpPEeATh MOHATHS, TOHUMATh CMBICH IOCTAaBICHHOHN 3a7adu.
PazBuTHe criocoOHOCTH 00OCHOBBIBATH CYX/ICHHS, IIPOBOANTDH KIacCH(PUKAINIO MaTEMaTHUECKIX 0OBEKTOB.
[Tpuém normueckoro 3armoMUHaHMs y4eOHOH HMH(OpMALMK CaMOIPOBEPKY IO BOIPOCaM Y4eOHHMKA HWIIU
BOIPOCaM, COCTaBJICHHBIM CaMUM y4allluMcsl; TIepecka3 B Iapax ¢ OMOPOH Ha KOHCIIEKT, IU1aH, rpad-cxemy u
Ip.; COCTaBJICHHWE YCTHOW WM IHUCHPMEHHOW AaHHOTAIlMM YYeOHOTO TEKCTa C OIMOpOH Ha KOHCIIEKT;
COCTaBJICHHE CBOJIHBIX TaOJIHII, rpad-CXeM U Ip.; MOArOTOBKY JJOKJIA/IOB M HalMCaHue pedepaToB TEKCTa JBYX

BUIIOB — KOHCTaTHPYIOLIETO M KPHTHYECKOrO — C ONOPO Ha KOHCIEKT, IUIaH TEKCTa MO OJHOMY WIIH
HECKOJIBKMM HCTOYHHMKAM, B TOM YHCIIE ¢ ONOpod Ha MHTEepHET M NmyONMKaluM B CPEACTBAX MAacCOBOW
nHpopMaryy.

Ymeem:

CTpyKTypupOBaTh 3HaHMSA; OCO3HAHHO U IPOU3BOJIBHO CTPOUTH PEUeBOE BBICKA3bIBaHHE B YCTHOH U
ncbMeHHOH opme. PaboTtath ¢ MaTeMaTH4eCKUM TEKCTOM (CTPYKTYpHpOBaHKE, U3BJIeUEHHE HEOOXOTUMOM
nHpopmarin). [IpoBoguTs MHPOPMAITIOHHO-CMBICIIOBON aHAIH3 JIEKIMH U Y4eOHOTO TEKCTa, paclio3HaBaTh
JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHMA, OTIMYATh TUMoTe3y OT (pakra. COCTaBIATH TEKCT HAyYHOTO
CTWIIS; paccyxnaarb u 0000mars. CHocoOHOCTE K 3SMOLMOHAIBHOMY BOCIPHATHIO MAaTeMaTHYECKHX
00BEKTOB, 3a11a4, PEIICHUH, PaCcCyKICHIH.

Hmeem npaxmuueckuii onvim:

[TpuMeHATs MaTeMaTHUECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY, HCIIONIL30BATh PAa3JIMYHbIC SI3BIKM MaTeMaTHKH
(cnoBecHBIN, cCUMBOJIMYECKHH, rpaduyeckuil). [IpoBOAMTH apryMEHTHPOBAHHBIE PACCYKACHUS; IeiIaTh
JIOTHYECKH 00OCHOBaHHBIC BBIBOIBI, TIPHBOJUTH J0KAa3aTelbCTBA; OTINYATh JIOKa3aHHBIC yYTBEPIKICHUS OT
HE JOKa3aHHbBIX; SCHO, TOYHO M TPaMOTHO BBIPaXKaThb CBOM MBICIM B YCTHOH W ITMCBMEHHOW pEUM.
[TpuBOANTD MPUMEPHI U KOHTPIPUMEpHL. PaccMarpuBarh MHQOPMALIUIO, TAHHYIO B HECKOIBKUX Pa3TMYHBIX
(opmax (BepOTBHOM, YMCIOBOH, MPOCTPAHCTBEHHO-BU3YaJbHOM), B MX B3aMMOCBS3M M CHENaTh HA 3TOH
OCHOBE BBHIBOJIBI. YCTaHABIMBATH XapakTep CBA3M dacTed WHGpOpMAIMM, KOTOpas IPECTaBICHA B BHUIE
Tabnui, rpaduKoB, IUAarpaMm H TIp.

PIT 6

BJIa/ICHHE OCHOBHBIMHU IIOHATHSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, HX
OCHOBHBIX CBOICTBax; c()OpMUPOBAHHOCTh YMEHHS PaclO3HABaTh Ha YEpTeXKaxX, MOACNSAX U B pealbHOM
MHpE TeoMeTpHudecKre (pUrypsl; IpUMEHEHHE U3YUCHHBIX CBOICTB reOMETpUUECKUX (GUryp B GopMyl Uit
pelIeHHs TeOMETPUYECKUX 3a7ad U 33/1a4 C IPAKTUYECKUM COJCP)KaHUEM.

3naem:

T'eomempusn

B3anmHoe pacrnosoxeHue NMpSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. OCHOBHBIE MOHSTHS 00 OOBEMHBIX
TEOMETPHUYECKUX TelaX, UX OCHOBHBIE CBOMCTBa W TpH3HaKW. lIpencraBieHHE O TPaBHIBHBIX MHOIO-
rpaHHMKaxX (TeTpa’p, Ky0, OKTasp, AOJEeKadIp, NKOCAdAp) U O Telax BpaiieHus. PacriosHaBaTh Ha MOJEIAX
W 4epTexax, BUAbl cedeHuid. GopMyisl miommanei 00KOBOH W MOJIHOW moBepxHOCTeH. PopMyIsl 00BHEMOB.
MerToz BeIYHCIIEHUS] 00beMa depe3 ONpeaesICHHBIN HHTErpal.

Ymeem:

T'eomempus

PacriosHaBate M aHAMM3MPOBaTh HA YEPTEKaxX, MOACISIX M B PEAJbHOM MHUpPE: B3aUMHOE PACIHOJIOKECHHE
HPSAMBIX U IUNIOCKOCTEN B MIPOCTPAHCTBE U T€OMETPUUECKUE TeJa. BEIMOMHATE YepTEKHU MO YCIOBUIO 3a/1aul
Y CTPOWTH pa3iNuHble BHUIBI ceueHnH. [IpuMeHsITh OCHOBHBIC CBOWCTBA, MPHU3HAKH, (aKThI, POPMYIBI JUIs
peLIeHUs] CTepeOMETPUYECKUX 3aiad (yMeTh WX BBIBOJWTH). VICIONIb30BaTh NMPUOOPETEHHBIE HABBIKU B
MPaKTUYECKOH JIESITENEHOCTH JJIsl BEIYMCICHUS 00BEMOB U TUIONIA el TOBEPXHOCTEH.

Hmeem npaxkmuyueckuii onvim:

T'eomempusn

PacriosHaBaTe B OKpYKaromeM MHUpE MPEIMETHI - IPOCTPAHCTBEHHBIE (DOPMBI, TENA; BBIMOIHATH YEPTEKHU
M0 YCNIOBHIO 3a1aud. HaxoauTh HEM3BECTHBIC HIEMEHTHI, IUIOMAAN W OOBEMBI TEIN, CTPOUTH PA3IIMIHbBIC
ceyeHus. lccnenoBaHMs NPAKTUYECKUX CHUTYallii Ha OCHOBE M3YYEHHBIX (OPMYJI U CBOWMCTB
MPOCTPAaHCTBEHHBIX (DOPM W TeJ, UCIONB3Ysl MPU HEOOXOIMMOCTH CIIPABOYHHKH M BBIYMCIHUTEIbHBIC
ycrpoiicTBa. M3MepsTh [UIMHBI OTPE3KOB, BEJIMYUHBI YIVIOB, HMCIOJIb30BaTh (OPMYINBI IJISI HAXOXKICHUS
MEPUMETPOB, IJIOIIA/IeH 1 00BEMOB T€OMETPHUYECKHUX (DUTYDP H TEJ.

PII 8

BJIaJICHHE HaBBIKAMH HCIIOIb30BaHHS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IpH PEIIeHUH 3a/1ad.

3naem:

MpOTpaMMHBIC TIPOAYKTHI W WX OCHOBHBIE Xapakrepuctuku (Microsoft Word; Microsoft PowerPoint;
MicrosoftExcel); cymuocTs paboTel C KOMIBIOTEPOM Kak CPEICTBOM YIIpaBieHUs WHQOpMaIei;
CYIIHOCTh pabOTbl B MHTEPHETE M TONy4YeHWs HMHPOpPMAalMK B TIOOAIBHBIX CETSX; 3JIEMEHTHI
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BBIYHUCITUTEILHOW MaTeMAaTUKH, TEXHOJOTHIO cOOpa aHau3a 1 00pabOTKH MaTeMaTndecKor HH(GOpMAITIH;
0 CTaTHCTHYECKHUX METOJaX UCCIECOBaHUs U 00pabOTKH HHPOPMALIUH.

Ymeem:

KJIacCH(UIIMPOBATh TMPOTPAMMHBIC TIPOAYKTHI, BBIONHATH CAMOCTOATCIBHBIA TMOWUCK WH(pOPMAITIH
HEOOXOMMUMOHN JUIs pCIICHWS MAaTEeMaTHYCCKUX W TPUKIATHBIX 3a/ad; HWCIOJIb30BaTh, XPaHUTh W
nepepadarsiBaTh MH()OPMANKIO ¢ MPUMEHCHUEM BEIYUCIUTCIBFHON TEXHHKH, MONydaTh WH(MOPMAILUIO U3
r100aJIbHBIX CEeTEH, MO3BOJISIOILYIO PACIIUPUTH CBOI YPOBEHb 3HAHUH.

HUmeem npakmuueckuii onvim:

MeTomamMu 00pabOTKM M WHTEPIPETHPOBAHUS PE3yNbTATOB HKCIEPHUMEHTa; OCHOBHBIMH METOIAMU,
croco0aMu M CPEACTBAMH MOJYYCHHUS, XPAaHCHHs W IMepepaboTKd HH(POPMAIMK, OCHOBAMH PaOOTHI C
KOMIIBIOTEPOM KaK CPEICTBOM VIIpaBICHUS HWH(OOpMAMM Ha YPOBHE, IO3BOIIIONIEM HCIIONB30BATh
KOMIIBIOTEPHYIO TEXHHUKY M CHECIHANTA3UPOBaHHBIE KOMITBIOTEPHBIC IPOTPAMMBL.

Tpy10eMKOCTh AUCHUILIUHBI 356 aKaJeMHUYECKHX YacOB

Bupl yueOHBIX 3aHSATUI

oyHasi hopma 0OydeHus 3aouHast popma oOyueHUs

Nroro yacos 356 u. 356 u.
Jlexumu (gac) - -
[TpakTuueckue (ceMuHapcKue) 234 20
3aHATHA (Jac)

JlaGoparopHbie paboThI (Yac) -

CamocrositenpHas paboTa (Jac) 120 334
Koncynpranuu 2

KypcoBoii mpoekt (pabota) (+,-)

KonrponbHas padota (+,-)

DK3aMeH, ceMecTp /Jac.

1-2 cemecmp

1 -2 cemecmp

3aver (muddepeHupoBaHHBIM
3a4eT), CEMECT]

KontponpHas pabora, cemecTp

1 -2 cemecmp

DOpMBI CaMOCTOATEIHLHON PadOTHI CTYICHTOB

Pesyny | Buo deamenvnocmu cmyoenmos Hmozoewtii Cpeocmea u mexnonocuu | Odvem
mam (3a0anusn Ha camocmoamenbHylo npooykm OUeHKU yacoe
pabomy) camocmosmeins
HOUl padomul
PI5 N3yyeHne 1 KOHCIICKTUPOBAHUE Koncnekr. PenensupoBanue. 18/40
PM3 | IOTIOJIHHUTEIHHOU JIUTEPATyPHI B [optdommo.
PM4 | COOTBETCTBHU C IPOrPaAMMOH Kypca.
PM5 CamocTosTenbHOE pelieHrE 3a1a49 Pewenne 3amay. | AHAIMTUYECKUI oruert. | 13/23
10 33JJaHUIO MTPEToIaBaTes. PenensupoBanue.
PMS$ I
optdonwo.
PIT'1 I'padmueckue paboOTHI. AnbOom PenensupoBanue. 13/23
pPII 2 rpapudeckux | [loprdommo.
PII 3 paboT.
PIT 4 | MoaenupoBaHue. Monens. PenienzupoBanue. 13723
PIT 5 dororpadum.
PIT6 [Tpe3enTanus.
PIT 7 HccnenoBarenbckuil NPOEKT. [IpesenTanus. PenensupoBanue. 13/23
IToptdonwo.
PIT 8 [ToaroroBka pedeparoB u scce Ha Pedepar, occe. | IIpesenranusi. 10/23
3aJJaHHYIO0 TeEMY Penien3upoBanue.
CocTaBieHue cxeM, TaOJIHIL, NunuBunyans- | PerniensupoBanue. 12723
peOycoB, KpOCCBOPOB ISt HOE 3aJlaHue. [optdommo.
cHCTEeMaTU3alK y9eOHOTO
MarepHaa.
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OTBeTHI HAa TEOPETUYECKUE Koncnexkr. Yerubii ompoc.  Tecr. | 12/23
BONPOCHI, J0KAa3aTeIbCTBO TEOPEM. [TucrmenHbIE PAOOTHI.

PenensupoBanue.

[Toptdonwo.
CocraBiieHue riioccapusi Win I'moccapuii. Marematuueckuid fuktant. | 12 /23
o6ubmorpaduu no KoHkpeTHoi TeMe | Crincok PeuensupoBanue.

JUTEPaTyphI.

Brimonaenne KoHTposibHOM paboTel | Pemenue 3amau. | PenensupoBanue. -/110
(3aouHast popma 0OyueHUSN)
VYyacTue B Hay4HBIX U Cratsps. BeicTymienue HAa | 4/
MPAKTUIECKUX KOH(PEPEHIHIX [IpesenTanus. KOH(epeHIIH.

Perien3upoBanue.

Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue OucyunIuHbl

Ocnoénasn
aumepamypa

1.Anrebpa u Hagama Marematudeckoro aHanms3a. 10-11 xmaccel. ba3oBeiif u yrayOneHHBIN
ypoBenb [Tekct] : yueOnuk / 1. A. Anumos [u ap.]. - 3-e uzn. - M. : [Ipoceenienue, 2016. - 463
C. ! WL

2. YdebHO-MeTOAMYECKOe MmocoOue Mo aucnuiuinHe "Marematuka" '"IlokaszarenbHas
norapudmmdeckas GyHkuma" [DIeKTpoHHBIA pecypce] : it Beex crernmanbHOcTer CIIO /
IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kag. "Beicir. maremaruka" ; coct. I'. A.
Kupnuek. - JlJokyment Adobe Acrobat. - Tomesartu : TIBI'YC, 2017. - 1,31 MB, 119 c. - Pexum

mocryma: http://elib.tolgas.ru.

3. YuebHO-MeTOAMYEecKoe rmocodme mo aucruruinHe "Maremarnka” 1 cemecTp [DIeKTpOHHBIN
pecype] : mma Bcex cmemmanbHOCTe CIIO / IloBomk. roc. yH-T cepBuca (PI'BOY BO
"TIBI'YC"), Ka¢. "Beiciu. maremaruka" ; coct. I. A. Kupuuek. - JJokyment Adobe Acrobat. -
Tomesitn : [IBI'YC, 2018. - 10,7 MB, 449 c. - Pexxum noctyna: http://elib.tolgas.ru.

4. YueOHO-MeTOMUeCcKoe Mocodue mo aucuuminHe "Maremarnka” 2 ceMecTp [DNeKTpOHHBINA
pecypc] : mnst Beex cmemumanbHocTeit CIIO / IloBomk. roc. yH-T cepBuca (PI'BOY BO
"TIBI'YC"), Kad. "Bsicii. matematuka" ; coct. P. M. Baxmmnsn. - lJokyment Adobe Acrobat. -
Tonesittu : [IBI'YC, 2018. - 2,29 MB, 135 c. - Peskxum mgoctyna: http:/elib.tolgas.ru.

5. YuyeOHo-MeTomuueckoe mocobue mno auciuiuinHe "Maremaruka'. "CTerneHHM W KOPHH.
Crenennble (yHKIMU. MppannoHanbHbIe HEPAaBEHCTBAa W ypaBHEHUs" [DJIeKTpOHHBIN pecypc] :
s Beex crerpansHocteit CITO / TTosomk. roc. yH-T cepuca (OI'BOY BO "IIBI'YC"), Kad.
"Beicui. matematuka" ; coct. O. FO. MBaHoBa. - Jlokyment Adobe Acrobat. - Tomssitta : [IBI'YC,
2017. - 826 Kb, 64 c. - Pexxum moctyma: http://elib.tolgas.ru.

Jonoanumenvnasn
aumepamypa

1.0apeirun, U. @. Maremaruka: anreOpa M Hayalla MareMaTH4YeCKOro aHaju3a, FeOMETpHsL.
I'eomerpus. bazoseiit yposenb.10-11 kmaccer [Tekcr] : yueOnuk / M. @. Illapeirus. - 3-e m3x.,
crepeotwtl. - M. : JIpoda, 2016. - 236 c. : ni.

2. COOpHHK IMOAKTHYECKUX MAaTepHAJIOB IO TEOMETPUH [DIEKTPOHHBIH pecypc] : Ui Bcex
cnenuanprocTer CITO Y. 1 / TToBomk. T'oc. YH-T cepuca (PI'BOY BO «IIBI'YC»), Kad.
«Brpicm. Maremarnka» ; coct. P. M. BaxmmuasH. — Jokyment Adobe Acrobat. — TompsaTTd :
MBI'YC, 2017. — 1,44 MB, 112 c. — Pesxxum moctyma: http://elib.tolgas.ru.

3. Crnaig-nexnus o UCLIUTIUINHE «MareMaTuka. Tema «[Ipeobpa3zoBanue
TPUTOHOMETPUIECKHUX BBIPAKECHUID [DIEKTPOHHBIN pecypce] : ans Beex crenuansHocTeii CITIO /
IMoBomx. T'oc. Yu-T cepuca (PI'BOY BIIO «IIBI'YC»), [Kad. «Bricm. Martemarukay] ; coct. I
A. Kupnuek. — lokyment PowerPoint. — Tomestta : IIBI'YC, 2015. — 1,75 MB, 70 c. : un.. — CD-
ROM.

4. Crnatig-nexuus no aucuuruinHe "Maremarnka". Tema "UncnoBeie pyHKIHHA" [DIEKTPOHHBINA
pecypc] : mia Beex cnenuansHocted CIIO / IMoBomk. roc. yH-T cepuca (PI'BOY BIIO
"IBI'YC"), [Kad. "Beicui. maremaruka'| ; coct. O. FO. MBanosa. - Jlokyment PowerPoint. -
Tonwsartu : [IBI'YC, 2015. - 1,69 MB, 47 c.. - CD-ROM.

5. Cnaiig-nexuuu no aucuuniauHe "Maremaruka". Tema "IIpomsBomHas u ee HpuiOXeHHS"
[DnekTponnbiii pecype] : mis cryaeHToB Beex crnenuanbHocted CITO / IToBomk. roc. yH-T
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cepsuca (PI'BOY BIIO "IIBI'YC"), [Kad. "Beicm. maremaruka"] ; coct. P. M. baxmmuasH. -
Joxyment PowerPoint. - TombsitT : [IBI'YC, 2015. - 309 KB, 48 c. : mi1.. - CD-ROM.

6. Hlapeirun, M. ®@. T'eomerpust. 10-11 xnaccel. ba3oBbiit ypoBens [Teker] : yuebnuk / U. .
[apeirus. - 6-¢ 3., crep. - M. : lipoda, 2019. - 240 c. : ui.

Memoouueckasn
aumepamypa

1. Meroguueckue peKOMEHAAIMU IO PEIISHHWI0 3agad TUCHMIUIMHBI "Maremaruka" 1Mo Teme
"IMpousBonnas u ee npuioxeHus" [DIEKTPOHHBINA pecypc]: musi Bcex crnenuanbHoctei CIIO /
IMoBomxk. roc. yH-T cepuca (PI'BOY BIIO "TIBI'YC"), Kag. "Bricmr. matematuka" ; coct. P. M.
Baxmunsn. - Jokyment AdobeAcrobat. - Tomesarta: IIBI'YC, 2015. - 877 Kb, 84 c. - Pexum
noctymna: http://elib.tolgas.ru .

2.Y4eOHO-MeTOIMUecKoe Tocodne COOpPHMK IUIAKTUYECKUX MaTepualioB 110 JUCHUILIHHE
"Maremaruka" [DIEKTpOHHBINA pecypc]: Ui CTyAeHTOB Bcex crenuaibHocteit CI10 / TToBomxk.
roc. yH-T cepsuca (PI'BOY BIIO "TIBI'YC"), Kag. "Bsici. matemaruka"; coct. I'. A. Kupuuexk.
- Hokyment AdobeAcrobat. - Tomssitra: IIBI'YC, 2014. - 2,12 MB, 222 c. - Pexxum poctyma:
http://elib.tolgas.ru.

4. baxmmasta P.M. COOpHUK TUAaKTHYECKUX MATepHaloB IO TeOMETPHH. [ CTyIeHTOB Bcex
cnermanbHocTel CITO. Yacrs 1. TomestT, IIBI'YC, 2017.

Humepnem-pecypcul

1. Allmath.ru [DneKTpOHHBIH pecypc]: BCs MaTeMarHKa B OJHOM MecTe. - Pexum pnocryma:
http://www.allmath.ru/. - 3ar. ¢ 3kpana.

2. Exponenta.ru[OnexTpoHHBI pecypc]: oOpaszoBar. Mar. calWT. - Pexum mocryna:
http://www.exponenta.ru/. - 3ari. ¢ sKpaHa.

3. Math-Net.Ru[Onekrponnslii pecypc]: obmepoc. Mar. mopran. - Pexum pocryna:
http://www.mathnet.ru/. - 3arn. ¢ skpaHa.
4. ToroBele 3amaum U peuieHus OHNalH  [OneKTpoHHBIH  pecypc]. -  Pexum

noctyna:http://univer2.ru/uchebniki_po matematike.htm. - 3arn. ¢ skpana.

5. PemenHue Bbelcmied MareMaTMKM ~ OHJaWH  [OnekTpoHHbBId  pecypc]. -  Pexum
jocryna:http://mathserfer.com/. - 3ar. ¢ skpana.

Ilpozpammnoe 1. Microsoft Word 2. Microsoft PowerPoint 3. MicrosoftExcel
obecneuenue

Mamepuansno- JlexmonHas aymuropus. [lepeueHb OCHOBHOTO 00OPYIOBAHHUS: KOMILIEKT
mexHuuecKoe MYJIBTUMEIHIHOTO MPOCSKITMOHHOTO 00opynoBanus (dkpad DraperLuma,
obecneuenue npoekrop Sanyo PLC), kommekT yueOHoit mebenu Ha 60 TOcaI0UHBIX MECT.

Pabouas yueOHas mnporpamMma yTBep:KJIeHa pelieHueM 3acenaHus kadeapsl «  Beicmas

Marematuka» (mporokon Ne 10 or« 21  » 06 2018 1)
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