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1. Ilepeyenb MiaHUpyeMbIX pe3y/bTATOB 00y4eHHUs] N0 JUCHUILINHE « MaTemaTHKay,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

1.1.A3yyenne mareMaTHKH Ha 0a30BOM YpPOBHe cpelHero (10JIHOro) oduiero odpa3oBaHusi
HAIIPaBJICHO HA JOCTHKEHHUE CJICAYIOLINX LeJIeH:

- ¢hopmuposanue npedcmaesnenuii 0 MaTEMATUKE KaK YHUBEPCAJIBHOM SI3bIKE HAyKH, CPEIICTBE
MOJICJIUPOBAHMS SBJICHUN U MPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKH;

- Pa36umuenoruueckoro MBbIIUIEHHS], MPOCTPAHCTBEHHOIO BOOOpaKEHHUs, aITOPUTMUYECKON
KyJbTYpbl, KPUTUYHOCTU MBIIIJICHUSI Ha YPOBHE, HEOOXOAMMOM Juid Oyayuied npodeccHoHaNbHOM
JESTEIIBHOCTH, a TAKXK€E IOCJIEYIOIEro 00y4eHHUs B BBICILIEH IIKOJIE;

- 061a0eHUue MAMEMAMUYECKUMU 3HAHUAMU U YMEHUAMU, HEOOXOIUMBIMU B IIOBCEAHEBHOM
YKU3HU, JJI U3YYEHHUS LIKOJIbHBIX €CTECTBEHHOHAYUHBIX TUCLUIUIMH HAa 0a30BOM YPOBHE, IS MOIYYEHHUS
o0pa3oBaHus B 00JaCTAX, HE TPEOYIOIUX YIIIyOJeHHON MaTeMaTu4ecKoi OATrOTOBKHY;

- 60CNUMAHUECPE]ICTBAMU MaTEMaTHUKU KYJIbTYpPbl JIMYHOCTH, I[OHHMAaHUS 3HAUYUMOCTHU
MaTEeMaTUKU JJI1 HAy4YHO-TEXHMYECKOrO IIporpecca, OTHOIIEHUS K MaTeMaTHKe KaKk K 4YacTH
00LIeYeI0BEYECKON KyJIbTYpbl 4epe3 3HAaKOMCTBO C HCTOPHEM pa3BUTHS MaTEMaTHKH, 3BOJIIOLMEN
MaTEMaTHYECKUX UJIEH.

[Ipu m3ydeHnn Kypca MareMaTWKu Ha 0Aa30BOM YPOBHE NPOJODKAIOTCS M IMOJy4arOT Pa3BUTHE
coJlep)KaTeNbHble JIMHUU: «Anceopa»n, «DyHKyuu», «YpaeHeHusa u HEPAGEHCMEA», «IneMeHmbl
KOMOUHAMOPUKU, Meopuu 6epoAmHocmell, CIamucmukuy u a02uku», BBoautcs nunus «Hauana
Mamemamuyieckozo ananuza». B paMkax yKazaHHBIX COJIEpXaTelIbHbIX JIMHUM pEeIaloTcs credyroujue
3a0avu:

- CUCTEMaTH3alMsl CBEJICHUH O YMciax; U3ydeHHe HOBBIX BUI0B YHCIIOBBIX BBIPAKEHUH U GOpMYIT;
COBEpUICHCTBOBAHUE IPAKTUYECKUX HABBIKOB M  BBIUHUCIUTEIBHOW KYJIBTYphl, paclIMpeHue u
COBEpILEHCTBOBAHUE alNre0panvyeckoro ammapara, c(GOpPMHPOBAHHOTO B OCHOBHOW WIKOJE, M €ro
IPUMEHEHUE K PEILICHUI0 MaTEMATUYECKUX U HEMAaTEMaTUUECKUX 3aay;

- paclIMpeHue U CUCTeMaTH3alMsl O0IUX CBEACHNH 0 QYyHKIMSX, MONOJHEHUE Kiacca U3ydaeMbIX
GYHKIMHM, WUIIOCTpauuss LIMPOTHl NMPUMEHEHHMS QYHKUMHM [JIs ONHMCAaHUS W H3Y4YEHHs] peabHBIX
3aBHCHUMOCTE;

- pa3BHUTHE MPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX B OKPY)KAIOIIEM
MHUpE, COBEpLICHCTBOBAaHME WHTEJUIEKTyaJbHBIX M  PEUeBBIX YMEHMH myreM oOoramieHus
MaTeMaTUYECKOTO SI3bIKa, PA3BUTHSI IOTHYECKOTO MBIIIIJICHHUS;

- 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU U METOJIaMU MaTEMATUYECKOTO aHAIIN3A.

- 00111Me U cTIelMaIbHbIE METObI PEILICHUS] MaTEMAaTUYECKUX 3a/1a4;

- COBPEMEHHBIE HANIPABJICHMSI Pa3BUTHS MAaTEMATUKN U X IIPUIIOKEHUS;

- JIOTUKO — MaTeMaTUYeCKUN U METOANYECKUN aHAIIU3 JINTEPATYpPhl [0 MaTeMaTHKe (YUeOHUKU U
cOOpHUKH 3a7a4, KHUTH U T.11.);

- NpPUMEHEHUE METOJ0B MaTEeMaTHKU K J0Ka3aTeJIbCTBY TEOPEM, PELICHHIO 3a]ad IIKOJBHOTO
Kypca MaTeMaTHKH,;

- BJIAJICHUE COBPEMEHHON TEPMHUHOJIOTUEN U METOJIAMU MAaT€MaTHUKH;

- 00ecreuuTh CTyJ€HTaM OJATrOTOBKY JUIs JalibHEHIeill caMocToATeIbHONPaOOTHI MO YITyOIeHUI0
U PaCUIMPEHHUIO0 MaTEMAaTHUECKUX 3HAaHUI U METOJIOBPEILLIEHUS 3a/ay;

- pa3BuBaTh Npo(ecCHOHANbHbIE KOMIETEHLIMH B pa3IMYHBIX 00JacTAX MNpoQeccHoHaTbHON
JeSITeIbHOCTH.

JMcuuIuIinHa HanpaBJieHa Ha (GopMHUPOBaHNe O0IIUX KOMIIETECHIIUIM:

Kon HanmeHoBaHHE KOMIIETCHITHH
KOMIIETSHIINH
1 2

OK-1 [Tonumars CYLIHOCTb 1 COLMAIbHYIO 3HAMHMOCTD cBoeil Oymymieir mpodeccun,
MIPOSABJISATH K HEH YCTOMUYMBBIN HHTEpEC
Opranu3oBbIBaTh COOCTBEHHYIO JCSTEILHOCTh, BBIOMpPATh THUIOBBIE METOABl U

OK-2 CrocoObl BBHIMIOJHEHUSI TPO()ECCHOHATBHBIX 3aja4, OleHUBaTh WX 3(P(HEKTUBHOCTH U
Ka4ueCcTBO

OK-3 [IpyHUMATh pelieHus] B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYAlUSIX M HECTH 33 HHX
OTBETCTBEHHOCTb.

OK-4 OcCyIIecTBIATh TOWCK W WCIOJNb30BaHWE HWHGOpPMANMK, HEOOXOAMMOW st




3(PEeKTUBHOTO BBITIOJIHEHHS TMPOPECCHOHANBHBIX 3a7a4, NPOo(heCcCHOHATBLHOTO |
JIMYHOCTHOTO Pa3BUTHSL.

OK-5 Hcnonbs3oBath MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
1poeCCHOHATILHOM 1€ TEIbHOCTH.

OK-6 PaGorate B komanze, 3¢ (eKTUBHO OOIIATHCS C KOJJIETaMH, PYKOBOJCTBOM,
KJIMCHTaMHU.

OK-7 Bpate oTBercTBEHHOCTH 3a pPabOTy YJIEHOB KOMaH/bl (MOJYMHEHHBIX), 3a
Pe3yJbTAT BITOJHEHMSI 33 JaHUH.

OK-8 OpueHTHPOBATECS B YCIOBHSX YaCTOH CMEHBI TEXHOJOTHH B MHpodecCHOHATbHOU
JESITeIbHOCTH.

OK-9 BhITIONTHSATE IpaBwiIa TEXHUKH O€30MMACHOCTH M TPEOOBAHMS 110 OXPAHE TPYAA.

1.2.  Cooepircanue Oucyuniunvsl RnO360IUM  00YUAOWUMCA  peulamb  clledylouiue
npogpeccuonansusie 3a0auu (B X01e OCBOCHUS COACPKAHMUS MaTeMaTHUYECKOro 0O0pa3oBaHUs ydaliuecs
OBJIa/ICBAIOT Pa3HOOOPA3HBIMH CIIOCOOAMH JESITEILHOCTH, IPUOOPETAIOT M COBEPIIICHCTBYIOT OIBIT):

MIOCTPOCHUS U MCCIEAOBAHUSA MAaTEMATUUECKUX MOJEINEH 7Sl ONMUCAHUS U PELICHUS MPUKIATHBIX
3aja4, 3aJa4 U3 CMCXKHBIX TUCIHUIIIINH,

BBITIOJTHEHUSI U CAMOCTOSATEILHOTO COCTABIICHUS aITOPUTMUYECKUX MPEANUCAHUNA U UHCTPYKIUI
Ha MaTcMaTHUYCCKOM MAaTCpHAJIC; BBIIIOJIHCHUA PACUCTOB IMPAKTUUYCCKOI'O XapakTepa, HCII0JIb30BaHUSA
MaTeMaTUYeCKUX (HOPMYIT U CaMOCTOSITENILHOTO COCTaBlIeHUsI (POpPMYT HA OCHOBE OOOOIICHHS YaCTHBIX
CIIy4aeB M YKCIICPUMCHTA;

CaMOCTOSITENILHOM paboThl ¢ HCTOYHMKAMH HHpopmanuu, OOOOLIEHUS U CUCTEeMAaTHU3AIHU
MOJTy4eHHOUW MH(OPMAIINY, HTHTETPUPOBAHUS €€ B JTMYHBIN OIBIT;

MIPOBEJICHUS JI0KA3aTENbHBIX PACCYKICHHUH, JOTUYECKOro OOOCHOBAHMS BBIBOJOB, Pa3INUYCHHS
JIOKa3aHHBIX M HEJOKa3aHHBIX YTBEP)KJIECHUM, apryMEHTHPOBAHHBIX M 3MOLMOHAIBHO YOEIUTEIbHBIX
CYXKJICHUH;

CaMOCTOSITEIILHON M KOJUICKTHUBHOU ACATCIIBHOCTH, BKIIIOYCHHA CBOUX PE3YJILTATOB B PE3YJIbTAThI
paboThI TPYMIIBI, COOTHECEHUE CBOEr0 MHEHHS ¢ MHEHHEM JIPYIMX YYaCTHHKOB Y4€OHOTO KOJUIEKTHBA U
MHCHUCEM aBTOPUTCTHBIX NICTOYHUKOB.

1.3. Pe3ynomamot, hopmupyemuie é Xx00e 0C60€HUA OUCUUNTUHDBL

Ilpu oceoenuu ducyunaunel y odyuarouuxcsa popmupyromces ciedyrouiue pe3yibmamal:

Buo pezynomama Haumenoesanue pezyromama
1 2
Juunocmmuotii
PJI] C(I)OpMI/IpOBaHHOCTL OCHOB CaMOpa3BUTUSA W CAMOBOCIIUTAHUA B COOTBETCTBUM C

00I11€9eTIOBEYECKIMHY IIEHHOCTAMHU M HJeallaMH I'pa)IaHCKOro OOIIecTBa; TOTOBHOCTh H
CIOCOOHOCTH K CAMOCTOSATEIEHON, TBOPYECKON M OTBETCTBEHHOM JESITEIbHOCTH.

Memanpeomemnuwiil

PM 1 BIIAJICHUEC HAaBBIKAMU II03HABATEIbHOM, yYCOHO-HCCIICIOBATEIILCKOW W  MPOSKTHOU
NEeSITEIbHOCTH, HABBIKAMH pa3pelIeHUss OpoOJeM; CIOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITCIIPHOMY IOWCKY METOHOB pEUICHUS MPAaKTUYeCKHX 3aJa4, MPUMCHCHHIO
Pa3JIMYHBIX METOJIOB IMO3HAHMSL.

PM 2 TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSTEIBHOH HH(POPMAIMOHHO-TIO3HABATEIILHON
JeSITeIBHOCTH, BJIAJICHUE HABBIKAMH IMOJyYCHHS HEOOXOIUMOW MH(pOpMaIuK U3 cioBapei
Pa3HbIX THUIIOB, YMCHHUE OPUCHTHUPOBATHCA B pPa3IMYHbBIX HWCTOYHHUKAX I/IHq)OpMaHI/II/I,
KPUTHYECKH OIEHWBATH W WHTEPHPETHPOBATH MHPOPMALHNIO, TOTYIaeMyI0 U3 Pa3TUIHBIX
HUCTOYHHUKOB,

YMEHUE HUCIIOJIb30BaTh CPEACTBA I/IH(I)OpMaHI/IOHHBIX N KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B permeHu# KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHU3allMOHHBIX 337149 C
cobmonenrieM  TpeOOBaHWUI  JDPrOHOMHKH, TEXHHUKH  OE30MACHOCTH,  T'HTHEHBI,
pecypcocOepekeHus, TPABOBBIX M ITHYECKHX HOPM, HOPM HWH(POpPMAIMOHHON

0e30MacHOCTH.

PM 3 BJIaICHUC SA3BIKOBBIMU CPEACTBAMU - YMCHUC SICHO, JIOTUYHO U TOYHO MU3JIaraTb CBOIO TOYKY
3pCHMs, UCTIOJIB30BATh aJICKBATHBIC A3BIKOBLIC CPCACTBA;

Ilpeomemmnowtii

PIT 1 ChopMUpOBaHHOCTH TIPENICTABICHUH O MAaTEMaTHKE KaK YaCTH MUPOBOU KYJIbTYPHI U O

MCCTC MaTCMaTUKHU B COBpeMeHHOﬁ OUBUJIA3AIIUH, O croco0ax onmucaHus Ha
MaTEMaTHICCKOM SI3BIKE SBICHUMN pC€ajJbHOr0 MHpa.




PII 2 ChopMHPOBaHHOCTB NPEICTABICHHUH O MaTEMAaTHYECKUX HOHATUSIX KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJIEJISAX, TO3BOJISIIOIIUX ONUCHIBATh U U3y4aTh Pa3HbIE IPOLECCH] U
SIBIICHMUS;

MIOHUMaHHUE BO3MOXHOCTH aKCHOMATHUYECKOT0 TIOCTPOEHUS] MATEMaTUIECKUX TEOPUil.

PII 3 Brnanenue metogaMu 0Ka3aTeNbCTB U AITOPUTMOB PEILEHNUS;

YMEHUE UX NIPUMEHSATh, IPOBOJUTH JOKA3aTEJbHbIE PACCYXIECHH B X0€ PEUICHHUs 3a1ay.

PIT 4 Bnagenue crangapTHeIMU IPUEMAMU PELLICHUS PALIMOHAIBHBIX U UPPALUOHAIIbHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX, TPHTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, HX CUCTEM
HCIOJB30BaHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B TOM YHCIIE AJIS TOMCKA ITyTH
peleHNs U MILTIOCTPAlUH PEIIEHNs YPaBHEHUI 1 HEPABEHCTB.

PIT 5 CdhopMupoBaHHOCTB TPEACTaBICHUH 00 OCHOBHBIX MOHATHAX, HACSIX M METOIAaX
MaTeMaTUYECKOrO aHaJIN3a.

PII 6 BIIAJICHUE OCHOBHBIMHM IOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX T€OMETPUYECKHX
¢urypax, WX OCHOBHBIX CBOICTBaX; C(HOPMHPOBAHHOCTb YMCHHS pAaclO3HaBaTh Ha
Yyeprexxax, MOJENAX M B pEaIbHOM MHUpE TreoMeTpudyeckue (Urypsl; NpHUMEHEHUE
U3YyYCHHBIX CBOWCTB I'€OMETPUYECKHX (GUIYp W (OPMYJT IS PEUICHUs] TeOMETPUUYECKUX
3a]a4 ¥ 3a/1a4 C MPaKTHYECKUM COAEPKaHUEM.

Pl 7 ChopMUpOBaHHOCTh MPEICTABICHHUIA O MPOIIECCaX U SBICHHUAX, HMCIOIIMX BEPOATHOCTHBIM
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE, 00 OCHOBHBIX HOHATHSX
3JIEMEHTapHOI TeOpUH BEPOATHOCTEH;

YMEHUI HaxOAWTh M OIEHHWBATh BEPOATHOCTH HACTYIUICHHsS COOBITHII B MPOCTEHIINX
MIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYaWHBIX BEIHMUUH.

PIT 8 BIIaJICHUE HAaBBIKAMHU MCIIOJIb30BAaHHUSA T'OTOBBIX KOMIIBIOTEPHBIX NMPOrpaMM IIPH PELICHUU

3aJau4.
1.4. llepeuens pezyibmamog c yKazanuem ux opmuposanus 6 npoyecce 0C60eHuUs
o00pazosamenbHOU NPOZPAMMBL
N Howmep Tembl
o
wn Pesynbrar 1 3man 2 sman 3 aman
1 2 3 4 5 6

1 2 3 4 5 6 7 8

1 |PI1 n

2 PM 1 +

3 |PM2 n

4 PM 3 +

&) PII 1 +

6 PIl 2 +

7 PII 3 +

8 |PI4 n

9 PIl 5 + +

10 | PII6 +
11 |PII7 +
12 | PII8 +
1.5. Ilepeuensv naanupyemvix pe3yiomamos 00y4eHus no OucCyuniune
CpencTsa u
TexHonorun GopMUpOBAHUS
TEXHOJIOTUH OLIEHKU
PesynbTaThl 0CBOEHUS TUCIIUILIMHBI KOMIIETEHIIUHU 10 YKa3aHHBIM
110 YKa3aHHBIM
pe3yJibTaraM.
pe3yJjibTataM
1 aTan
PII 3

BJ'IaL[eHI/IC METOAAMM NOKAa3aTCJIbLCTB U AJITOPUTMOB PCLICHHUA; YMCHUC UX MIPUMCHSATH, IIPOBOAUTH A0KA3aTCIIbHBIC PACCYKACH U

B XO€ pCUICHUA 3a/1a4.

3naem:

Jlexuuu; ekuus ¢ KonTtponbHas pabora

ITonsiTe 0 MeTOJ]e MaTEMAaTUUECKONW HHAYKIIUU. pasbopom (nposepounas paboTa)




TloHnmaH#Me CYITHOCTH MAaTEMAaTUYECKOU MHYKIIUH.
AKCHOMEBI TEOMETPUH U CTEPEOMETPHH.
TloHnmaHme CyIIHOCTH AITOPUTMHUYECKUX MPEANHUCAHUM.

Ymeem:

YcTaHaBAMBAaTE  NPUYMHHO-CIEACTBEHHBIE  CBSI3U;  CTPOMTH
JIOTUYECKUE PACCYKICHUS, YMO3AKJIIOYeHUs (MHIYKTUBHBIE,
JEeTyKTUBHBIE, IT0 AHAJIOTUH) ¥ BBIBOJIBL.

BoiBurath THHOTE3Bl TNPH  PEHICHHH  YYEOHBIX
MOHMMaHHA HEOOXOIUMOCTH HX MPOBEPKH.
Oco3HaHHOE BIAACHUE JIOTHIECKUMH JEHCTBUSAMHU ONPEHCICHUS
MOHSITHIH.

IIpumeHATh aNnrOpuUTMBI AEUCTBUN NIPU PELLIEHUH 3a1au.
JleiicTBOBaTh B COOTBETCTBUHU C IPEJIOKEHHBIM alTOPUTMOM.
Hcnonp3oBaHue anropUTMHUECKUX JEUCTBUI TpU  peIIeHUun
MPaKTUYECKUX 3a]au.

3a1a4 U

Hmeem npakmuueckuii onvim:

MeTonaMu 10Ka3aTeIbCTB U AITOPUTMOB penieHus.IIpumenars,
NPOBOJUTH [JOKA3aTENbHBIE pPACCYKACHUS B XOAE pPELICHHSA
3a1a4.OneHNBaTh JIOTMYECKYI0 TIPaBMIIBHOCTh PacCyKICHUH,
pacmo3HaBaTh  JIOTHYECKHM  HEKOPPEKTHBIE  PAaCCyKICHHUS.
I'mnotessl u onpoBepkerud. KonrprnpumMepsl.Pemenne 3agay Ha
MIOCTPOCHHUE, BEIUHCIIEHHUE, JOKA3aTEIBCTBRO.

KOHKPETHBIX CUTYyaIHi
caMoCToOsTeNIbHas paboTa;

pelcHue

Pa3HOYPOBHEBBIX,
OpPHEHTHUPOBAHHBIX,
mpoONeMHBIX  3amad; (MeTox
KITFOYEBBIX  3aja4; METOIUKa
«B3aMMOOOMEH  3aJaHUSAMUY);
rioccapust u

MPaKTHKO

CO3J]aHHUE
TBOPYECKUX
DBpUCTHYECKAs
YaCTUYHO-TTOMCKOBBIN
pelieHus

MPOCKTOB.
Oecena,
METOJ

3a1a4;uCCICA0BATCIIbCKasA
JCATCIIBHOCTD.

[TecTupoBaHue 1o Teme.
I'noccapuit o Teme.
3ammra
TBOPYECKHUXIIPOCKTOB.
YeTHbli onpoc.
WunuBunyanbHast
JIeSITEIBHOCTb.
PeuensupoBanue
OTBETOB.
Bsaumopenensupona
HHE JIOMAIHUX
pabor.

PIl 5

C¢hopMHPOBAaHHOCTh NPEJICTABICHU 00 OCHOBHBIX MOHSTHSX, HICSIX U METOAAaX MAaTEMaTHUECKOT0 aHaJIH3a.

3naem:

Anzebpa

HarypanbHoe, mnenoe, palMOHANBHOE YHCIO, MEPUOAMICCKAs
JIpo0b, UPPAIMOHAILHOE YHCJIO, MHOXXECTBO JAEHCTBUTEIBHBIX
yucen. OnpeneneHne apudMETUYECKOr0 KOPHS HATYpaJbHON
CTEICHHU, CBOMCTBA KOPHSI N— i CTeNeHH; ONpeieieHHe CTENeH!
C panyoOHaJIbHBIM U ﬂeﬁCTBHTEHLHBIM I10Ka3aTeCJIiCM, CBOMCTBA

crenenn.  OmpexneneHne  jorapupma  9HuCiIa,  OCHOBHOE
norapu(MUYECKOe  TOXIECTBO;  CBOWCTBA  JIOrapu(MoB;
0o0O3HaueHHWe JECATHYHOTO W  HATypalbHOro Jiorapudma,

3HAKOMCTBO ¢ Tabmunelr bpamuca. Yrom B 1 pamuan, Gopmyisl
mepeBojia TPagyCHOM Mepsl B paJuaHHyl0O H  HaoOOpOT.
«EnnHn4HAs OKpPYXHOCTBY», «IOBOPOT TOYKHM BOKpYI Hadaja
KoopauHaT». OmpeneneHne CHHyca, KOCHHyca, TaHTeHca yTIia.
3HaKM CHHyca, KOCHHYyCa, TaHT€HCa B PAa3IUYHBIX YETBEPTAX.
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI.

Dynkyuu

OcHOBHBIE CBOWCTBAa W TpapuKH DIEMEHTapHBIX (YHKIHH.
Onpenenenrie (QyHKIMH OOpaTHOW 1S JaHHOW (DYHKIIMH.
[IpencraBnenne 00 ux rpaduxax.

Hauana mamemamuueckozo ananusa
(hopmyIsI
3JIEMEHTaPHBIX (QYHKIHH, IPaBHiIa BEIYUCICHHUS IPOU3BOIHOM.

Onpenenenne MPOU3BO/IHOM, MPOU3BOIHBIX
[paBuina HaxXOXKIACHHS MPOU3BOIHBIX (CYMMBI, MPOW3BEICHHUS,
YaCTHOTO, CJIOKHOM (QYHKIINHM).

YrinoBoit kod3ddunmeHT npsMoN, TEOMETPHYECKHH CMBICI
NPOU3BOJIHOM, ypaBHEHHE KacaTelbHOH K Trpaduky (QyHKIuu.
[Ipm3nak yObiBaHms  (Bo3pacTaHus) (YHKIWHW, IIOHATHE
«IIPOMEXYTKH MOHOTOHHOCTH (yHKIMHM». OmpeneneHne TOYeK
MakCUMyMa ¥ MHHHMYyMa, IPU3HAK JKCTPEMyMa, OIpeiesieHUC
CTAllMOHAPHBIX M KpUTHYECKUX Touek ¢yHkuuu. Cxemy
uccienoBaHus QYHKIUU. AJITOPUTM HaXOXIACHUS HAaUOOJBIIETO
1 HaMMEHBIIIETO 3HauYeHU QyHKImH Ha oTpe3ke.OnpeneneHne u
OCHOBHBIE CBOWMCTBa INepBooOpa3Hoi. Tabnuily mepBoOOpas3HbIX,
npaBWiIa WHTETpuUpoBaHusI. OUTYpy -KpHBOJIWHEHHAs Tpamleuus.

Teopemy g BBIUMCICHMS  IUJIOIIANEH  KPUBOJIMHEHHOM

Jlexmuu; nexuus ¢

pazbopom

KOHKPETHBIX CUTYyaIHi
CaMOCTOsTeIbHast paboTa;
peleHue

Pa3HOYPOBHEBBIX, IPAKTUKO
OpPHEHTUPOBAHHBIX,
MpoOJIeMHBIX  3amad; (MeTon
KIIOYEBBIX 3a1a4; METOAUKa
«B3aMIMOOOMEH  3aJaHUAMUIY);
CO3J]aHue rioccapus u
TBOPYECKUX MIPOCKTOB.
OBpucTHYECKas Gecena,
YaCTUYHO-TIOMCKOBBIA ~ METOJ
peteHus
3aJ1a9;uCCIIeI0BaTEeIbCKAs
JeSITeTBHOCTb.

Kontponsuas pabora
(mpoBepouHas pabota)
TecTupoBaHue 110 TEME.
I'noccapuii no Teme.
3ammTa  TBOPYECKHX
TIPOEKTOB.

YerHblii onpoc.
NupuBuayanbHast
JEeSITENBHOCTb.
PenensupoBanue
OTBETOB.
Bzaumopeuensupoa
HHUEC JOMAaIITHUX
pabor.




tpaneuuu.Onpenenenne 1udQepeHIMpOBaHHOTO YpaBHEHUS.

Ymeem:
Anzebpa
BBIIMTOJIHATH apI/I(i)MeTI/I‘{eCKI/Ie HeﬁCTBHH, coyeTrasd YCTHbIE H
IIMCBbMCHHBIC IMPpUEMBI, MMPpUMCHCHUEC BBIYUCIIUTCIIBHBIX

YCTPOWCTB; HAXOJUTh 3HAYEHHsI KOPHS HAaTypajlbHOHW CTENEHH,
CTEICHH C palOHAIBHBIM ITOKa3aTelieM, Jorapuma, UCIoiIb3ys
npu HEO00X0JUMOCTH BBIYHCIIUTEIIbHBIE yCTpOiicTBa;
HOJIL30BAThCS  OLECHKOW M NPUKHIAKOH MHPH  MPAKTHYECKHUX
pacuerax; IPOBOAWTH HO H3BECTHBHIM (DOPMyJaM M IpaBHIaM
npeoOpa3oBaHust ~ OYKBEHHBIX  BBIPAKEHHH,  BKIIOYAIOIINX
CTENEHH, pAJUKaibl, JOrapudMbpl U TPUTOHOMETPUYECKHUE
(YHKIMM; BBIYUCIATH 3HAYCHHS YHCIIOBBIX W OYKBEHHBIX
BBIDOKCHUH, OCYIIECTBIISII HEOOXOAMMBIC MOJCTAHOBKH U
npeoOpa3oBaHusI.

Dyuxkyuu

OIpeZIesIATh 3HaueHHe (DYHKUMHM 10 3HAUCHHIO apryMeHTa IpH
pa3NMyHBIX croco0ax 3agaHus (QYHKIMHU; CTPOUTh Tpaduku
U3YYCHHBIX (DYHKLUIA; OIHUCHIBATD MO TPAQHKY U 6 npocmeuuiux
Cyuasx no ¢opmyne MOBEACHHUE U CBOMCTBA (HYHKLHHA, HAXOJUTb
1o rpaduky GyHKIMH HAHOOJBIINE M HANMCHBIIE 3HAYCHHS;
peliaTh  ypaBHEHHMS, INPOCTEHINNME CHCTEMbl  ypaBHECHUH,
UCTIONB3YS C80UCMEA QYHKYUL U UX epapuros.

Hauana mamemamuueckozo ananusza

BBIYHCIIATh TIPOU3BOJHBIC U NEepP8OOOPAsHble DIIEMEHTAPHBIX
(yHKIMIA, UCTIONB3Ys CIIPaBOYHBIE MaTepHajbl; HCCIEI0BATh B
NpOCTeHIINX ciydasX (GYHKIMH Ha MOHOTOHHOCTh, HAaXOAWTh
HauOoNbIINe W HauMEHbIIME 3Ha4eHuss (QyHKUUi, CTPOUTH
rpad)iKd MHOTOYICHOB U NPOCMEUWUX PAYUOHANIbHBIX QYHKYUL
C HCIOJB30BaHMEM ammapaTa MAaTeMaTHYeCKOro —aHaju3a;
BBIYUCIIATH B MPOCTEHIINX CIyYasx IUIOMIAIU ¢ UCIIOIb30BaHHEM
MepBOOOPA3HOM.

Hmeem npakmulteacuﬁ onsim:

Anzebpa
NPaKTHYECKUX pacdyeToB Mo QopMyiaMm, BKIOYas (GopMyIsl,
coZieprKaniye CTEIICHH, pauKabl, JorapumMbl n

TPUTOHOMETpUUEeCKHEe (QYHKIMH, UCIIOIB3YS IIPH HEOOXOJUMOCTH
CIpaBOYHBIE MaTepHalbl M IPOCTEHIINE BBIYHCIUTEIbHbIC
YCTPOMCTBA;

OMHCaHHWA C MOMOINBI0 (YHKIWH pa3lIUYHBIX 3aBUCHUMOCTEH,
NPE/ICTAaBIICHUS UX IpadUuecKy, HHTepIpeTauu rpaduKoB.
Hauana mamemamuueckozo ananusa

Pemenne mnpukmagHBIX 3amad, B TOM YHCJIE COLHAIBHO-
SKOHOMHYECKUX M (PU3MUYECKUX, Ha HANOOIBIINEe U HANMEHBIIHE
3HAQYEHUS, HA HAXOXAECHUE CKOPOCTU M YCKOPEHHUSI.

[IpumensaTh (yHKIMOHATBHO-TpaUUEecKUe NpPEACTABICHUS IS
ONKCaHMA W aHaJM3a 3aKOHOMEPHOCTEH, CYLIECTBYIOIIHUX B
OKpY’KalOIleM MHPE M B CMEXKHBIX IpeAMEeTaX; IOCTPOSHUE U
UCCIIEIOBAHUE MaTeMAaTHMYeCKMX MOJeNed U UCHONb3yd IpH
HEOOXOZMMOCTH ~ CIPaBOYHBIE  MaTepualibl W HpOCTEHIIHe
BBIYHCIIUTENBHBIE YCTPOICTBA. .

2 aman

PIl 1

CchopMupoBaHHOCTH TPEACTABICHUI O MaTeMaTHKe KaK 9acTH MHUPOBOH KYyJIBTYPhl U O MECT€ MAaTEMaTHKH B COBPEMEHHOI
IIUBIJIM3AINH, O CLIOCO0aX OMMCAHMS HA MATEMaTHUECKOM SI3bIKE SIBIICHHHA PEaTbHOTO MUPA.

3naem:

MateMaTika Kak 4YacTb MHPOBOM KyJIbTYpel U €€ MECTo
MaTEMAaTUKU B COBpCMeHHOﬁ OUBUIIN3alIUN ((1)&6}7)1& 3aga4 C
HUCTOPUYCCKUM COﬂep)KaHI/ICM).

AJ'II"OpI/ITM peuIeHuA TCKCTOBLIX U

apudmeTrnyeckux 3aaad. I paduueckoe npeacTaBIcHUE

Jlexum; nexums ¢

pa3dopom

KOHKPETHBIX curyanui
caMmocCTosTelIbHas paboTa,;
pelieHne Pa3HOYPOBHEBBIX
NPAaKTUKO — OPHEHTHPOBAHHBIX

KoHnTpoabHas padora
(mposepouHas
pabora).

TectupoBanue no Teme.
I'moccapuit o Teme.
3amuTa




nHpopmanuu. OyHKIUH.

Ymeem:

Co3maBarh, TPUMEHATH W TpeoOpa3oBHIBATE 3HAKOBO -
CHMBOJIMYECKHE CPEACTBA, MOJEIN M CXEMbl A PEIICHUS
yueOHBIX U MO3HABAaTENbHBIX 3a71a4. [IpuMeHsITh MaTeMaTHYeCKUX
METOJBl JJISl PELICHUS] COJAEPXKATEeNbHBIX 3aJad W3 Pa3IHMYHbIX
obmacteii Haykn ¥ mnpakTuku.PermieHue TEKCTOBBIX —3alad
anredpandeckummeTonoM. ViHTepipeTanust  pesysiprara, OTOOp
pewenuii. PemaTh npukiaaHble 3aa4u, B TOM YUCIIE COLUAIBHO-
9KOHOMHUYECKOTO M (PU3NYECKOro XapakTepa, Ha HauOOJNbLINE U
HaWMCEHBIINE3HAYCHUS, HA HaXOXICHHE CKOPOCTH U YCKOpPEHHS.
Hcnonp3oBanne CBOMCTB (YHKIWH TNPH PEIICHHH TEKCTOBBIX,
(hU3MUECKHX U TEOMETPHUUECKHX 3a1ad.

Hmeem npaxmuttecmu? onsim:

MaremaTika Kak 4YacTb MHUPOBOH KYJBTYpPHI
MaTEMaTUKU B COBPEMEHHOW LMBUIIM3ALUH.
IIpumeHeHre  MaTeMaTHYECKMX  METONOB  JUIsl  pELICHHUS
CONIEpXKATENbHBIX 3aJad W3 pa3IMIHBIX OO0NacTed HayKH H
npakTuku.MHTepnpeTauus ~ pe3ysbrarta, Y4€T  pealbHbIX
OrpaHUYEeHUN.

H €& MecTo

MIPOOJIEMHBIX 3a/1a49; (meTo
KITFOYEBBIX 3314,

METOINKA «B3aIMOOOMEH
3aJaHUAMUY);

CO3/laHKe riioccapus u
TBOPYECCKHUX MIPOEKTOB.
DBpHUCTHYECKAs Oecena,
YaCTHYHO-TTOMCKOBBIH METOJ
petieHust
3a/1a9;MCCIIe0BaTEIbCKAs
JIEATENBHOCTD.

TBOPYECKHUXIIPOCKTOB.
YcrHbli onpoc.
NunuBuayanbHas
JeSITeTHHOCTb.
PeuensupoBanue
OTBETOB.
B3aumopenen3upos
aHue JTIOMAIITHUX
pabor.

PII 2

C(l)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYCCKUX IIOHATHUSAX KaK O BaXHEHIIMX MaTEeMaTHYCCKHX MOACIIAX,

MO3BOJIAONIUX OIMMUCBIBATH U U3YYaTh PAa3HbIC MPOLCCCHI U ABJICHHSA; IOHUMAHUEC BO3MOKXHOCTU aKCUOMATUYCCKOI'0 MOCTPOCHUA

MaTCMaTHYCCKUX Teopnﬁ.

3naem:

[lepBoHauanpHOE MpEACTaBICHHE 00 HAEIX U O Merojax
MaTEMaTUKH KaK YHHBEPCATbHOM SI3bIKE HAYKU M TEXHUKH.
Lenbie uncna. J{pobu, npoLeHTkI, paliiOHAbHbIE

gmcna. Moaynb (aOcomoTHAsS BeTHYMHA) YHCIIA.
JelicTButenbHble 4Kciaa. bBeCKOHEUHbIE AECATUYHBIE JPOOH.
Pacmiupenne  MOHATHS ~ 4YMCIA:  HATypasibHBIE,  IEJIbIe,
paluoHaNbHbIE W HMPpalMOHANbHBIC uucia. [lepuojguueckue u
HETIePHOAMYCCKHE AeCATUUHBIC APOoOH. Moayb ynca.

Ymeem:

Buners MaremaTuueckyro 3amady B JIpYTUX JUCLUMIUIMHAX, B
OKpY>Karoulel KU3HU;

YMEHUA TIOHUMATh U HCIIOJB30BAaTh MAaTEMaTUYCCKHUE CPCIACTBA
HAIJBIMHOCTH  (PUCYHKH, YEpPTEeXH, CXEMBl W Jp.) A
WJUTFOCTPALMH, UHTEPIIPETAllUK, apIyMEHTALIUH;

COCTaBIIAITh MAaTEMaTUYECKHE MOJEIM W  peniaTb IPaKkTHKO -
OPHUCHTHUPOBAHHBIC 3aJa4u W3 Pa3IMYHBIX obmacrei HayKn H

IIPAKTUYECKOH AEATEIbHOCTH.

Hmeem npakmuueckuii onvim:

I'padmueckas mHTEpHIpeTansl YpaBHEHUH, HEPAaBEHCTB C IBYMS
HEU3BECTHBIMU U UX CUCTEM.

MonenupoBaTh pealbHBIE CHTyalldd Ha S3BIKE  aJreOpsl,
COCTaBJISITh yPAaBHEHUSM HEPABEHCTBA II0 YCIOBUIO 3aJauH;
UCCIIEI0BATh [IOCTPOCHHBIE MOJEIH C UCIOIb30BAaHUEM allllapara

anreOpsl.
MonenupoBaTb peayibHbIC CUTYyalllu Ha SI3BIKE
TCOMETPHUH,UCCIICTOBATh MOCTPOCHHBIC MOJICIN c

HCIOJIb30BAHUEM I'€COMETPUUYCCKUX IOHATUH U TEOpEM, alrapara

Jlekiuu; nexuus ¢

pa3bopom

KOHKPETHBIX cutyanuit
caMoCTOsITeNbHAs paboTa;
pelieHue Pa3HOYPOBHEBBIX

IMPaKTUKO — OPUECHTUPOBAHHBIX,

mpobJIeMHBIX  3amad;  (MeTox
KIIFOUYCBBIX 3a1a4,

METOIUKA «B3aMOOOMEH
3aJaHUSIMI);

co3/laHue ryIoccapyst "
TBOPUYECKHUX TIPOEKTOB.
OBpucTHYECKAs Oecena,
YaCTHYHO-TIONCKOBBIN METOoJl

peueHus
3a/1a4;1cCe0BaTEIbCKAs
JIeSATENBHOCTD.

Kontponsnas pabora
(mpoBepouHast
pabota).

TecTupoBanue 1o Teme.
I'noccapuii no Teme.
3amura
TBOPYECKHUXIIPOEKTOB.
YTl onpoc.
NunuBupayanbHas
JeSITeTTHHOCTb.
PenensupoBanue
OTBETOB.
B3aumopenen3upos
aHue JIOMAIIHAX
pabor.

anre6pLI; peuiaTb MPaKTUYCCKUC 3ajgayu, CBsA3aHHBIC C
HaXOXACHUEM I'COMCTPUICCKUXBECIIMINH.
PII 4

BJ'IaL[eHI/Ie CTaHJapTHLIMU HpI/IéMaMI/I PCUICHUS pallMOHAJIbHBIX U UppAallMOHAJIbHBIX, [TOKAa3aTCJIbHbIX, CTCIICHHLIX,
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TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTEM, MCMOJb30BAHUE TOTOBBIX KOMIIBIOTCPHBLIX IPOrpaMm, B TOM YHUCJIC

JUTS TIOWCKA ITYTH PELICHNS ¥ WIUTIOCTPAIINH PEIICHHS yPaBHEHUI 1 HEPAaBEHCTB.

3naem:

Ypasuenus u nepasencmea

OlpeZieJIeHHe PaBHOCWIBHBIX yPaBHEHHMH, KOTJa TOSBIISIFOTCS
MOCTOPOHHKE KOPHHU, NPOUCXOAUT MOTEPsl KOPHEH; omperencHue
Y BUJbI UPPALIOHAIBHOTO, I0KA3aTeJIbHOT0, JOTapu(pMHIECKOTO,
TPUTOHOMETPUYECKOTO YpaBHEHHH, HEPABEHCTB M HUX CHCTEM;
OCHOBHBIE TpHEMbl (QITOPUTMBI) pEUICHHs YpaBHEHUH U
HEPaBEHCTB.

Ymeem:

V; '‘PA6HEeNnUA U Hepaesencmea

pemaT}, paunoaanbﬂme, IIOKA3aTCJIIbHBIC U J'IOFapI/I(i)MI/I‘IeCKI/Ie
YpaBHEHHUS W HEPABEHCTBA, npocmeliue uppayuoHaibHule U
mpucoHomempuiecKue ypaeHeHus, ux cucmemol,

COCTaABJIIATH ypaBHeHI/Iﬂ u HepaeeHcmea 10 YCJ'IOBI/IIO 3aJa4u,
HUCIIOJIBb30BaTh JIA HpI/I6J'II/I)K€HHOFO peH.IeHI/Iﬂ ypaBHeHI/Iﬁ nu
HEPaBEHCTB (rpaduyeckuit  meron); n3o0pakaTb Ha
KOOp,I[PIHaTHOﬁ IIJIOCKOCTH MHOXCECTBa peH.IeHI/Iﬁ HpOCTCﬁH.IPIX
YpPaBHEHUU U UX CUCTEM.

Hmeem npaxmuttecmu? onsim:

Ypasnenus u nepasencmea

Pemarsn paluOHaJIbHBIC, TPUTOHOMETPHUUCCKUE, MOKA3aTCJIbHBIC,
J'IOFapI/I(bMI/I’-IeCKI/Ie YpaBHCHUA W HCPABCHCTBA, U HUX CHUCTCMBI.
3amayu ¢ mapameTpom.

W300pakaTh HA KOOPIUHATHOU IUIOCKOCTH MHOXECTBA PEUICHUMN
[IPOCTEHIINX YPABHEHUM U UX CUCTEM.

HOCTpOCHI/I}I U HUCCICIOBAaHUA HpOCTCﬁIHPIX MaTEMAaTHYCCKUX
MOJIEIIEN.

Jlekrmum; neknus ¢ pa3dopom

Kontponsuas padora

KOHKPETHBIXCUTYaIUH; (nmpoBepouHas

CaMOCTOsTeNbHAs paboTa,; paborta)

peuieHue Pa3HOYPOBHECBLIX TeCTI/IpOBaHI/Ie 1o

MIPaKTUKO — OPUEHTUPOBAHHBIX, TeMe.

npobneMHbIX  3a71a4;  (METOA | Tmoccapuii Mo TeMe.

KJIFOUEBBIX 33]1a4; 3ammMra TBOPYECKHUX

METOJUKA «B3aMMOOOMeH | MTPOCKTOB.

3a/IAHHAMI ), YerHsli onpoc.

co3aHue rioccapus u MnpusryaisHas
JIeSITCILHOCTD.

TBOPUYECKUX TPOCKTOB. | pe,. CH3MpOBaHHe

DBpucTuyecKas 6ecena, | oreeToB.

YaCTUIHO-TIOMCKOBBII MeTol | B3aMMOpeLeH3upOB

pelieHus aHne JTOMAIITHUX

3aJ1aq;uccieI0BaTelIbCKast pabor.

JIeSITCIILHOCTD.

PII7

ChopMUPOBaHHOCTh MPEICTABICHHA O MpPOIECCaX M SIBICHHSX, MMEIOIIMX BEPOATHOCTHBIA XapakTep, O CTaTHCTUYCCKHUX

3aKOHOMEPHOCTAX B peabHOM MHpPE, 00 OCHOBHBIX HOHATHAX IEMEHTApPHOI TEOPHM BEPOATHOCTEH; YMEHMH HAXOAWTh U

OLICHUBATHL BEPOATHOCTH HACTYIJICHUA COOBITUI B HpOCTeﬁmHX MPaKTUYCCKUX CUTYAIIUAX W OCHOBHBIC XapaKTCPUCTUKHU

CIIy4alHbIX BEJIMYHH.

3naem:
Dnemenmovl  KOMOUHAMOPUKU, CHMAMUCIMUKU U  meopuu
eepoamHocmeil

TabnuyHOe W rpadHuyeckoe MpPEACTaBICHUE aHHBIX;(HOPMYIIbI
4yyclla IEePEeCTAHOBOK, COYETaHUM, pPa3MELICHUN; aJlfOPUTMBbI
pemieHnst KOMOMHATOPHBIX 3aad; 3JIEMEHTApHBIE U CIIOXKHBIC
COOBITHS; BEPOSITHOCTh M CTATHCTHUYECKAsh 4acTOTa HACTYIUICHMS
COOBITHSL.

Ymeem:

dnemenmovl  KOMOUHAMOPUKU, CMAMUCMUKL U  mMeopuu
eéepoamHocmeil

MonenmupoBaTh ~ peajbHbIE ~ CHTyallMMHA  SI3BIKE  TEOPUHU

BepOﬂTHOCTeﬁ U CTAaTUCTHUKH,BBIYUCIIATH B HpOCTCﬁmHX ciyqasax
BEPOSITHOCTH COOBITHIA.

Pemats npocTeiiine KOMOMHATOPHBIE 3a1a4U METOIOM Iepedopa,
a TaKKe C HCIOJIb30BAaHHEM H3BECTHBIX (DOPMYI; BBIYUCIATH B
MPOCTEHIINX CITy4dasiXx BEPOSATHOCTH COOBITHH Ha OCHOBE TOJCUETa
YHUCJIa UCXOMO0B.

Hmeem npaxmuuecmu? onsim:

Dnemenmol  KomMOUHaAmopuxu,
eéepoamHocmeil

aHaliu3a pealbHBIX YHCIOBBIX JNAHHBIX, TPEACTABICHHBIX B BUIC
Jarpamm, rpaduKoB;

aHanmu3a WHOOPMAIMKM CTATUCTHYCCKOTO XapakTepa.

cmamucmuku u meopuu

O1eHka

Jlexmmu; teknus ¢ pa3dbopom

KOHKPETHBIX CI/ITyaIII/Iﬁ
CaMOCTOATCIIbHaA pa60Ta;
peaieHue PAa3HOYPOBHEBLIX

MPAKTUKO — OPUCHTUPOBAHHBIX,

MpoOJIeMHBIX  3a1a4; (MeTox
KJIIOYEBLIX 3aJay; METOIUKa
«B3aUMOOOMEH  3aJaHMSIMK»);
co3/aHne rioccapus H
TBOPYECKUX MIPOCKTOB.

Oecena,

METOJ,

OBpuUCTHIECKAs
YJaCTUYHO-TIOUCKOBBIN
peuieHus
3a]1a4;UCCIeA0BATEIbCKAs
JIeSITETLHOCTb.

KonrponsHas padora
(mpoBepouHas pabora)
TectupoBanue 1o Teme.
I'moccapuii o Teme.
3ammra
TBOPYECKHUXIIPOEKTOB.
YcrHelit onpoc.
NunuBupayanbHas
JeSITeTTbHOCTb.
PenensupoBanue
OTBETOB.
Bsaumopenensuposa
HUE JIOMaITHAX
pabor.
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BEpPOSTHOCTEH HACTYTIICHUSCOOBITHIA B MIPOCTEHIINX
MPaKTHIECKHUX CHTyarusaX. OCYIIEeCTBIATh MPAKTHIECKHE PACIETHI
mo ¢opmynaMm; TOJb30BAaThCA OICHKOW W TPHUKUAKOW TpH
MPaKTHIECKHX pacdeTax.

3 9man

PII1

CCI)OpMPIpOBaHHOCTB OCHOB CaMOpPa3BUTHA U CAMOBOCITUTaHUS B COOTBETCTBUU C 00111eYeI0BEYCCKUMH LICHHOCTSIMH U niacajiaMu
TPpaAXIAHCKOT'O 06H.ICCTBa; TOTOBHOCTh M CIIOCOOHOCTbH K CaMOCTOﬂTeHLHOﬁ, TBOp‘I@CKOﬁ M OTBETCTBECHHOU JESITCIHLHOCTH.

3naem:

IopTper cTyAeHTa YCIESUIHOTO MO JUCHHUIUTHHE MATeMaTHKA.
CaMoolncHHBaHIE U OIICHUBAaHHE Y4eOHOW AESATEILHOCTH ceOs U
CBOHX CBEPCTHHKOB.

INocTpoeHre cOOCTBEHHOM TpaeKTopuu oOpa3oBaHusi (COOCTBEHHbIC
CpeZcTBa yUeOHOI eI TeNbHOCTH).

MoOTHBBI caMOpa3BUTHS U CaMOOOPa30BaHHsL.

Ymeem:

IMocTaHOBKA ¥ MPHHATHE LENeH NPEACTOSIIeH IesITeIbHOCTH,
OTpe/IeTICHUSTMIHOCTHOTO CMBICITTA ee c TOYKH
3PEHUSIONPE/ICIICHHS CBOETO MECTa B COBPEMEHHOMOOIIECTBE.
B03MOKHOCTh CaMOCTOSITEIBHOIO YCIIEITHOTO YCBOCHUSI HOBBIX
3HAHWH, YMEHHIl M KOMIIETEHTHOCTEH, BKIIIOYAs OPraHU3alnio
YCBOCHU, T. €. YMCHHUA YUUTHCA.

OcBocHue OOIIEKYIBTYPHOTO Hacieaus Poccuu U 00IEMHPOBOTO
KYJIbTYPHOT'O HACJICTUS.

ChopMUpOBaHHOCTH ~ y4EOHOH  JEATCIHHOCTHOPHUCHTAIIMS
coziepyKaHKe U MPOLECC y4eOHOM! IeITebHOCTH.

CriocoOHOCTH K MPOCKTUPOBAHUIO CBOCH YUCOHOM IEATEIBHOCTH.

Ha

Hmeem npaxmuttecmu? onsim:

B pa3zBuTHn y4eOHOI ASATETHPHOCTH U €€ MOTHUBAIIHU:

1. OcBoeHme y4YamIUMUCS OTACNBHBIX Y4eOHBIX EHCTBHH,
CUTYaIIMOHHEIN MMO3HABATEILHBIA HHTEPEC M MOTHBAIHS.
2.00benuHeHNE YISOHBIX NEHCTBUI B IENIOCTHBIN aKT YIeOHOM
JEATCIIFHOCTH, yCTOWYMBOCTh TIO3HABATCIFHOTO WHTEpeca U
CTaHOBJICHUE CMBICI000pa3yromell (yHKINN TTO03HABATEIILHOTO
MOTHBA.

3.Cucrema y4eOHOM NEesITEIBHOCTH, 0000IIEHHOCTh, YCTOWYUBOCTh

M W30MpaTeNbHOCTh MO3HABAaTEJIBHBIX HHTEPECOB, JOMHHU-
nepapxuu
MOTHBAIIHIOHHOW CHUCTEMBI, IPUHITHE TTO3HABATEIBHBIM MOTHBOM

(hyHKIHH TOOYXICHHUS U CMBICIIO00pa30BaHUS.

poBaHue IIO3HaBaTCJIbHBIX HUHTCEPECCOB B

Jlexmmu; nekuus ¢ pa3dbopom
KOHKDPETHBIX
caMocTosiTeNIbHAs paboTa;
pelieHue
IMPaKTUKO — OPUCHTUPOBAHHBIX,

npoOJieMHBIX  3ajay; (MeTon
KIIFOUCBBIX 3aga4dy,MCTOAUKAa

«B3aUMOOOMEH  3aJaHUSIMN);
co3faHue

TBOPYECKHUX

rioccapus u
MIPOEKTOB.
Oecena,

METOJ,

OBpUCTHYECKAS
YaCTHYHO-TIONCKOBBIN
pemeHns
3aJ1a4;MCCIIeI0BATENBCKAS
JIeATEeIIbHOCTb.

cUTyauui

Pa3HOYPOBHEBBIN

KonrponbHas padora
(mpoBepouHas
pabora)
TecTupoBaHue 110 TEMe.
I'noccapuii no Teme.
3amura
TBOPUYECKUXIIPOCKTOB.
VYerHblii onpoc.
WNupuBuayanbHast
JeATEIBHOCTb.
PeuensupoBanue
OTBETOB.
BzaumopeneH3upos
aHue JIOMAIITHUX
pabor.

PM 1

BJIAACHHUC HAaBBIKAMU HOSH&B&TGJ’IBHOﬁ, y‘{CGHO-HCCHC}IOB&TCHBCKOﬁ n HpOCKTHOﬁ ACATCIIBHOCTH, HaBbIKaAMW pa3pCIiCHUA

npo6ieM; cnocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIHHOMY MOWCKY METOJIOB PEUICHHWS MPAaKTHYECKHX 3a]ad, MPUMEHEHHUIO

Ppa3IMYHbIX METOIOB ITO3HAHW.

3naem:

CTpyKTypy MpOEKTHOH W WCCIEHOBATEIBCKON JIEATENFHOCTH,
KOTOpAst BKIIFOYAET OOMIHEe KOMIIOHCHTHI:

1. ToctaHoBKa mpoOIEMBI, CO3JaHUE TMPOOJIEMHON CHTYAaIlUH,
oOecrieunBarOIIeii BOSHUKHOBCHUE BOIIPOCA, apTyMEHTHPOBAHUE
AKTyaJIbHOCTHU TPOOIIEMBI.

2. BeimBwkeHne THNOTE3BI, (OpMYIHpOBKA THUIOTE3BI M pac-
KPBITHE 3aMbIC/Ia UCCIICAOBAHIS,

3. TlnanwpoBaHWE HCCIIEAOBATENbCKUX (MIPOEKTHBIX) paboT
HUBBIOOP HEOOXOUMOTO HHCTPYMEHTAPHS.

4. Tlouck pemeHus TPOOIEMBI, TPOBEACHHE WCCICIOBAHS
(TIpoeKTHBIX paboT) ¢ TOATAMHBIM KOHTPOJIEM H KOPpEKIUeH pe-
3yJIbTATOB.

5. llpencraBnenue (M3JI0KEHUE) PE3yIBTATOB HCCICIOBAHUS MU
NPOJYKTa TMPOSKTHBIX pPabOT, €ro OpraHu3amus C eI CO-
OTHECEHHUS C THIOTE30H, 0()OpMIICHHE PE3yJIbTaTOB JCATCIBHOCTH

Jlekmmu; Jieknus ¢ pazdopom
KonkperHbIxcutyanuii;
CaMOoCTOsTeNIbHAsE paboTa;
pelreHue Pa3HOYPOBHEBHIX
MPAKTHKO — OPHEHTUPOBAHHBIX,
mpoOJIeMHBIX  3ajad; (MeTox
3a/a4;  METOJHKa
3aJaHUAMUNY);
rJoccapus

KITFOUEBEIX
«B3aMMOOOMEH
CO3/1aHHE u
TBOPYECKHX

OBpuUCTHIECKAs

MIPOEKTOB.
Oecena,
YaCTHYHO-TTOUCKOBBIM METO.I
peILICHMS
3a/1a4;UCCIIEN0BATEIbCKAS

JCATCIbHOCTD.

KonrponsHas padora
(mpoBepoyHas
pabora).
TectupoBanue

TeMe.
I'moccapuii o Teme.
3ammra
TBOPYECKHUXIIPOEKTOB.
YcrHblit onpoc.
NupuBuayanbHas
JEATEIIBHOCTb.
PenensupoBanue
OTBETOB.
BsaumMopernens3upos
aHue JIOMAITHAX
pabor.

1o
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KaK KOHEYHOT'O MPOIyKTa, HOpMyIMpOBaHHE HOBOTO 3HAHUSI.
6. OOcyxieHre W OLEHKa ITOJYyYCHHBIX Pe3ybTaTOB M IPHMeE-
HEHHUE WX K HOBBIM CHTYaIHSIM.

Ymeem:

1. Bugets npobiemy.

2. CTaBUTH BOIPOCHL

3. BeigBuraTh rumoTessl.

4. CTpyKTypHpOBaTh TEKCTHI.

5. JlaBath onpeniesieHe TOHATHSM.

6. [TmannpoBaHme HCCIIENOBATENBCKIX (IIPOEKTHBIX) PAa0OT U BEIOOD
HEOOXO0AUMMOT0 HHCTPYMEHTAPHSI.

- BBIJCTICHHE MaTepHayla, KOTOPBIH OylIeT HCIONb30BaH B HC-
CJIC/IOBaHUH

- mapaMeTpsl (ITOKa3aTeNn) OICHKH, aHaj3a (KOJIMYEeCTBEHHBIE H
KauyeCTBCHHEBIC);

- BOMIPOCHI, Ipe/taraeMble J1si 00CYXKISHHUS, U TIp.

7. Tlowmck pemieHdss MpoOJIEMBI, TIPOBEINEHHE HCCIICIOBAHMI
(POEKTHBIX PaboT) C TMO3TAIHBIM KOHTPOJEM MW KOppEKIHeH
PE3yJabTaTOB BKIIFOYAOT:

- yMEHHE Ha0JI01aTh;

- YMCHH U HABBIKU NIPOBCACHUA SKCIICPUMCHTOB;

- YMCHHUE ACJIaTh BBIBOABI U YMO3AK/IFOYCHUS

- OpraHu3alio HaOJIOJCHMS, IUIAHUPOBAHHE U MPOBEICHHE
MPOCTEHINNX OMBITOB A HAXOKICHUS HEOOXOTuUMO# uH(popMa-
MU U IPOBEPKHU THITOTES;

- UCTIOJIF30BAHKE PA3HBIX HCTOUYHUKOB HH(POPMAITHH;

- 00CYX/ICHHE | OIEHKY TIOJMYYEHHBIX PE3yNbTaTOB M TPUMEHEHUE
UX K HOBBIM CHTYaIlHsIM.

8. Ipencrasienne (M3JIOKEHUE) PE3YIBTATOB MCCIECIOBAHUS HITH
NPOAYKTa TIPOEKTHBIX paboT, €ro OpraHu3alds ¢ I[ENbIo
COOTHECEHHSI C THIIOTE30H, O(OPMIICHIE PEe3yIbTATOB JCSTEIBHOCTH
KaKk KOHEYHOTO MpOJIYyKTa, (OpMYIHpPOBAHHE HOBOTO 3HAHUS
BKJIFOYAIOT:

- YMEHHE CTPYKTYPHPOBATh MaTePHAIT;

- obcyxeHre, 00BICHEHHE, TOKA3aTeNbCTBO, 3AIUTY PE3YJIbTaTOB,
IMOATOTOBKY, IJIaHUPOBAHUEC COO6H.[€HI/I$[ (6] MpOBEACHUN
UCCIIEZIOBAHMS, €T0 Pe3yibTaTax ¥ 3amuTe (MOAr0TOBKa BKIIFOYAET
HE TOJBKO COCTABJIEHHWE TEKCTA, HO W TMPE3EHTAIMI0 MaTepHAIOB,
WUTIOCTPUPYIOIINX, OOBSICHAIONINX, NEMOHCTPHPYIOIIMX KaK cam
TIPOIIECC UCCIIEIOBAHMUS U €T0 CPENCTBA, TAK U PE3YIIBTATHI);

- OIIEHKY TOJIyYEHHBIX PE3YJILTATOB U MX MPUMEHEHHE K HOBBIM
CHUTYAIIHSM.

Hmeem npakmuueckuii onvim:

B ydeOHO-HCCnenoBaTENbCKOW W TPOEKTHOW  JESATEILHOCTH.
BBINOMHATE TEOPETHYECKHE HCCIIETOBAHHUSL.
Teopernyeckoe wHccienoBaHne — 3TO (HOPMYJIMPOBAHUE OOIIMX
3aKOHOMEPHOCTEH, IO3BOJIIOMINX OOBSCHUTH paHee OTKPHITHIE
(baxThl ¥ SMIUPUIECKUE 3aKOHOMEPHOCTH.

Omanwvi nposedenus ucciedo8amus
1. ®opmynupoBaHue IPOOIEMEL.
2. TloaroToBKa K NPOBEJICHUIO HCCIIEIOBAHHS:
- IpeABapUTEsbHBIA aHamu3 uMerolleiics WH(OpPMAIMU, BbI-
JIBIDKEHUE THITOTE3;
- orTbop Marepuayia, KOTOpbIH OyneT HCIONIb30BaH B HCCIe-
JIOBaHHH.
3. [IpoBenenue ucciie0BaHMs:
- aHaJM3 U 00001IeHHE Pe3yIbTATOB HCCIIEIOBAHMS.
4. VIznoskeHne pe3ysIbTaToB UCCIIEIOBaHUsL, UX IPE/ICTaBIICHHE.
5. O6cyxnenue, OIleHKa IMOTyIeHHBIX Pe3yJIbTAaTOB.

PM 2

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHOMH I/IHCI)OpMaI_lI/IOHHO-HOBHaBaTCJ'ILHOfI JCATCIBPHOCTH, BJIQJCHHUC HaBBIKAMH
TMOJTYYCHUS HeO6XOHHMOI7[ MH(bOpMaHHH us3 CHOBapeﬁ Pa3sHbIX TUIIOB, YMCHHUC OPUCHTUPOBATLCS B PA3JIMYHBIX HCTOYHHKAX
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uH(OopMaLUK, KPUTHIECKU OLICHUBATh U MHTEPIPETUPOBATH HHPOPMALIMIO, ITOJYyYaeMYI0 U3 Pa3IMYHBIX HCTOUYHHKOB;
YMEHHE HCIIOJIb30BaTh CpPEeICTBa MH(MOPMAIMOHHBIX W KOMMYHHMKALMOHHBIX TexHojoruit (mamee - WKT) B pemenun

KOHUTHUBHBIX, KOMMYHUKATHUBHBIX W OpraHW3alilUOHHBIX 3a4a4 C CO6J'IIO[[GHI/ICM Tpe60BaHPII>i OProHOMUKH, TEXHUKHU

0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeHus, IIPABOBBIX M STHUECKUX HOPM, HOPM HH(POPMAIIMOHHONW O€30MaCHOCTH.

3naem:

@®opmupoBaHuss ~ y4eOHBIX ~ BO3MOXKHOCTEH BoOnacTu

HCIIOJIB30BaHHUS unQopManmonHo- | JICKLHM; JIeKIws ¢ pazdopom KonrponbHas paGora

KOMMYHHKAIIMOHHEIXTEXHOJIOTHIC HCTIOTb30BaHMeM  pecypcop | KOHKPCTHBIXCHTYAIUIH, (mpoBeporHas
camocTosITeNbHas paboTa; pabora)

oubmmotek u MaTepHeTa. KoMuproTepHast mpe3eHTalus.
pelieHue pa3HOYpOBHEBHINT eCTUPOBAHKE IO TEME.

V) MPAKTHKO — OPMEHTUPOBAHHEIX, | I'loccapuii o Teme.

meent. npoOneMHBIX  3anmad; (MeTox | 3ammra

c6op nHGOPMALMH B Pa3IMYHBIX HCTOYHUKAX, HEOOXOOUMYIO UIS | iroueBBIX 3a7a4; METOAHMKA | TBOPYECKUXIPOCKTOB.

PCIICHHS MATEMATHYECKHX MPOGIEM, M MPEACTABIATE € B | «g3auMOOOMEH  3ajaHmsMmy); | Y CTHBIH Ompoc.

noHATHOH popme. KoMnbroTepHas npezeHTaIys. CO3IaHNe rIoccapus i | VIHIMBHyaTbHAs

JeATEIBHOCTb.
_ TBOPYECKHUX MIPOEKTOB. PelicH3upoBanHe
Hmeem npakmuueckuit onvim: OBpHCTHYCCKas 6ecena, | orperon
OcymecTBIATh pacmupeﬁé{bén MIOUCK MHQOPMAIUY | yeTHYHO-IOHCKOBLII MeToXl | Baammopenensupos
WCII0JIb30BaHUEM B Oubmuorexk u MHTepHera.Haxonuts

C UCIIOJB30BaHUEM PECYpPCO JHOTE epHeta.Haxon permenms aHHE  TOMALIHHX

B Pa3IMYHBIX MCTOYHHKAX HHGOPMAaIHIO, HEOOXOMUMYIO JUIs 6
3aJ1av;uccieoBaTelIbcKas paboT.

pelICHUs] MaTeMaTHYeCKHX IpoOiIeM, M TpPEACTaBIATh €€ B

IOHATHOM (pOpMe; IIPUHAMATh PEINCHHS B YCIOBHAX HEMoJHOM 1 | ACATCIPHOCTD.

M30BITOYHOM, TOYHOW W  BEPOSATHOCTHOH  HMH(pOpMAIMU.

KoMmmbrorepHas npe3eHTarys.

PM 3

BJIaJICHUC A3BIKOBBIMU CPEACTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO HU3JIaraTtb CBOIO TOYKY 3pCHUA, UCTIOJIb30BAThH AACKBATHLIC

A3BIKOBBIC CPEACTBA.

3naem:

Bocrpusatie  ycTHOH W NHCEMEHHOH — PeYH,  OINPEIEINATh
HOHATHUA,IIOHUMATh CMBbICII HOCTaBJ’IeHHOI\/‘I 3aga4u. PaBBI/ITI/Ie
CHOCO6HOCTI/I O6OCHOBLIBaTL Cy)K,Z[eHI/Iﬂ, HpOBOZ[I/ITB

KIJIacCU(UKAIIIO MaTEMAaTHIECKUX OOBEKTOB.

[Ipuém noruueckoro 3arnoMuHaHus y4eOHOI uHpopManuu
CaMOTIPOBEpPKY TI0 BOMNpocaM y4YeOHWKAa WM BOIPOCAM,
COCTaBJIEHHBIM CaMUM Yy4alllUMCS; Mepecka3 B Iapax ¢ ONOpou
Ha KOHCIIEKT, IUIaH, rpad-cXemy W Tp.; COCTaBICHHE YCTHOM
WIM THCAMEHHON aHHOTAIlMd Y4eOHOTO TEeKCTa C OMOpoH Ha
KOHCIICKT; COCTABJICHHE CBOTHBIX TaOmuI, rpad-cxeM U Tp.;
MOATOTOBKY JIOKJIAQJIOB W HAaNHCaHWe pedepaToB TEKCTa IBYX
BUJIOB — KOHCTaTHPYIOLIET0 U KPUTUUECKOIO — C OIOPOH Ha
KOHCIIEKT, IUIAH TEKCTa 10 OAHOMY MWJIM HECKOJIBKUM
WUCTOYHUKAM, B TOM YHCIIe C onmopoii Ha HTepHeT u myOnuKa-
IIUH B CPEICTBAX MAaCCOBOM MH(pOpMAIHH.

Ymeem:

CTpyKTYypUpOBaTh 3HAHMS;0CO3HAHHO U MPOU3BOJBHO CTPOUTH
peyeBoe BHICKA3bIBAHUE

B YCTHOHU ¥ MMUCHbMEHHOMU (hopMe.

Paborath ¢ wMareMaTH4ecKMM TEKCTOM (CTPYKTypHpOBaHUE,

U3BJICYCHUE HEO0OX0ANMOH nHdopmanum). ITpoBonuts
MH(OPMAIIMOHHO-CMBICIIOBOH aHaJM3 JICKIMU W y4eOHOro TeKcCTa,
pacro3HaBaTh ~ JIOTHYECKHM  HEKOPPEKTHHIE  BBICKa3bIBAHUS,

OTJIMYaTh TUIIOTE3Y OT Q)aKTa. COCTaBJ’IS[TB TEKCT HAYYHOT'O CTHIIA,
paccyxnath u 0000marh. CHOCOOHOCTH K OMOIMOHAIBHOMY
BOCIIPUATHIO MaTeMAaTHYECKUX OOBEKTOB, 3ajad, pelIeHUH,
paccyXIeHui.

Hmeem npakmuueckuii onvim:

[IpuMeHATP MaTeMaTH4YeCKyl0 TEPMHHOJOTHIO ¥ CHMBOJHKY,
WCIIONB30BaTh Pa3iMYHBIC S3BIKA MaTEMaTHKH (CIOBECHBIH,
CUMBOJIMYECKUH, Tpadudeckuii). [IpoBOAUTE apryMeHTHPOBAHHBIE
paccyXIeHus; JAeiaTh JIOTHIeCKH OOOCHOBAHHBIC BBIBOIEI,

Jlekuuu; Jnekuusi ¢ pasdopoy
KOHerTHbIX CI/ITyaI_II/Iﬁ
caMocTosiTeNbHas pabora;
peleHue A3HOYPOBHEBBIX
HpaKTI/IKO — OpI/IeHTI/IpOBaHHLIX,
npoOJeMHBIX  3amad;  (MeTof
3a1a4; METOAHMKA
«B3aMMOOOMEH

KJIFOUEBBIX
3aIaHUAMNY);
CO3/JJaHuE
TBOPYECKHUX
OBpUCTHYECKAS
YaCTUYHO-TTOMCKOBBIN
peureHus

rioccapust u
MPOEKTOB.
Oecena,
METOI

3aJa4;MuCCICO0BATCIIbCKAA
ACATCIIBHOCTD.

Kontponsnas pabora
(mpoBepoyHas
pabora).
TectupoBanue
TeMe.
I'noccapuii no teme.
3ammra TBOPYECKHX
MIPOEKTOB.
YerHblii onpoc.
NupuBuayanbHast
JeSITEIBHOCTb.
PenensupoBanue
OTBETOB.
BzaumopernieH3upos
aHue JIOMAITHUX
pabor.
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MPUBOIUTH TOKA3aTeIbCTBA; OTJIMYAThH JTOKa3aHHBIC YTBEPIKICHHS
OT HE JO0Ka3aHHBIX; SICHO, TOYHO M TPaMOTHO BBIPAXAaTh CBOH
MBICIIM B YCTHOW M NMUCbMEHHOW peuu. [IpuBOIUTH TpUMEpPHI U
KOHTPIIPUMEPHL.

PaccmaTpuBaTh MHGOPMAIMIO, JaHHYIO B HECKOJBKHX Pa3iIHIHBIX
(dhopmax (BepOaITHHOI, YMCIIOBOM, MPOCTPAHCTBEHHO-BU3YAIBHOM), B
UX B3aUMOCBSI3U U CJIEaTh HA 3TOH OCHOBE BBIBOJIBIL.
YcTaHaBIMBATh XapaKTep CBs3M yacTedl HMH(OpMAIUH, KOTOpas
npeJICTaBICHA B BUJIC Ta0NUI], rpad)uKOB, AUArpaMM H TIp.

PIT 6

BJIaACHUC OCHOBHBIMU IIOHATHUAMU O IINIOCKHX M IPOCTPAHCTBCHHBIX I'€COMETPHUUYCCKHUX (bI/Il"yan, Hux

OCHOBHBIX CBOfICTBaX; C(bOpMI/IpOBaHHOCTL YMCHUA pacCliO3HaBaTh Ha YCPTCIKAX, MOJACIIAAX U B PCAJIbHOM

MHpE T€OMETPHUECKUE (PUTYPBI; TPUMEHEHUE H3yYCHHBIX CBOMCTB F€OMETPUUECKUX UTYP U GOPMYIT JUIs

pelICHUA TrCOMCTPUYICCKUX 3a1a4 U 3a/la4 C IPAKTHYCCKUM COACPIKAHUCM.

3naem:

T'eomempuas

B3auMHoe pacrnoiokeHue MpsiMbIX U INIOCKOCTEN B POCTPAHCTBE.
OcHOBHBIE TIOHATHS 00 OOBEMHBIX TEOMETPHYECKUX Telax, UX
OCHOBHBIE CBOMCTBa M npu3Haku. [IperncraBieHne O NpaBUIbHBIX
MHOTOTpaHHHUKaX (TeTpa’ap, KyO, OKTa’ap, N0AEKadIp, UKOCAIP)
U 0 Tenax BpalleHus.Pacno3HaBaTh Ha MOJEISIX U YepTeXkKax, BUIBI
ceueHu . PopmyIibl mIomaaen 6oxoBOI u MOJIHOU
noBepxHocreil.dopmynbl 060beMOB. MeToJ| BbIYHCIIEHHS 00beMa
4yepe3 ONPEEICHHbIN HHTErpal.

Ymeem:

T'eomempusn

Pacno3HaBaTe M aHaNM3MpPOBATH HA dYEpTEXKaxX, MOJCIAX U B
pearsHOM MHUpe: B3aUMHOE PACIIONOKEHHE MPSIMBIX M IUNIOCKOCTEH
B NIPOCTPAHCTBE U I'€OMETPUYECKHE TeNa. BBIONMHATE YepTeKH MO
YCIOBHIO 3aJadydl M CTPOUTH pa3iIN4YHbIE BHIBl CEUYCHHH.
[TprMeHATh OCHOBHBIE CBOICTBA, NPU3HAKH, (QAKTHI, POPMYJIBI JUIs
pCIICHUS. CTEPEOMETPHYECKUX  3agad (YyMETb WX BBIBOJMTE).
Hcnons3oBaTh NpHOOpETCHHBIE HABBIKM B IPAKTHYECKOH [es-
TEJIBHOCTH JUISl BBIYMCIICHHUSI 00BEMOB M IUIOIIAJIEH IIOBEPXHOCTEH.

Hmeem npaxmuttecmu? onsim:

T'eomempuas
PacnosnaBathb B OKpPYKaromem MHUpE
MNPpOCTPAHCTBCHHBIC q)OpMLI, BBITIOJIHATDL YCPTCIKU 1O

YCJIOBUIO 3aa4u. Haxozme HCU3BCCTHBIC 3JICMCHTHI, IJIOIaA U

TIpeIMETHI -
Tena;
00BEMBI TEd, CTPOUTH pa3nuuHble cedeHusa. lccnemoaHus
MPAaKTUYECKUX CHUTYallMii Ha OCHOBE H3YUYCHHBIX (GOpMYyT H
CBOWCTB TIPOCTPAHCTBEHHBIX (OPM H TeN, HCHOIB3Ys IMpH
HEOOXOUMOCTH CIIPABOYHHWKHA W BBIYUCIUTEIBHBIE YCTPOICTBA.
M3mepars UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIIOJIB30BATh
(dhopMyIBl T HAXOXKACHUS MEPUMETPOB, IUIOMAACH U 00BEMOB

reoMeTpUYecKux Guryp u Tei.

Jlexruu; nexuus ¢ pa3dbopom
KOHKPETHBIX CUTyaluui
caMoCTosITeNbHas paboTa;
pelIeHnepa3sHOyPOBHEBHIX,
MPAaKTUKO — OPHECHTHPOBAHHBIX,
MpoOJNeMHBIX  3amav;  (MeTon
KIIIOYEBBIX 3a7a4; METOHAUKA
«B3aMOOOMEH  3aJaHUSIMUY);
co3JaHue rioccapus u
TBOPYECKHUX MIPOEKTOB.
OBpucTHYECcKas Gecena,
YACTUYHO-TIOUCKOBBIH  METOJI
pelieHust
3a/1a49;MCCIIEI0BATEILCKAS
JIEATENILHOCTD.

Kontponbnas pabora
(mpoBepouHast pabora)

TeCTPIpOBaHI/IC 10 TEMCE.

I'moccapuit o Teme.
3amura
TBOPUYECKUXIIPOCKTOB.
VYceTHbl onpoc.
WnnuBunyansHas
JIESITeTTBHOCTD.
Penien3upoBanue
OTBETOB.
B3aumopenen3uposan
ve JTOMAIIHUX padorT.

PIT 8

BJIAACHUEC HAaBbIKaMH MCITIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IPOTrpaMM IIpH PEIICHUHN 3a1a4.

3naem:

[IPOrpaMMHBIE IIPOAYKTEI U UX OCHOBHBIE
XapaKTCPUCTHUKU

(Microsoft Word;Microsoft PowerPoint; MicrosoftExce
1);

CYILITHOCTbH PabOTHI C KOMIBIOTEPOM KaK CPEICTBOM

Jlexnuu; iekust ¢ pazdopom
KOHKPETHBIX CHTYaIlHiA;
caMocCToOsTeNIbHas paboTa;
pelieHre pa3HOypPOBHEBBIX,
MPaKTHKO — OPUEHTUPOBAHHBIX,
MpoOJIEMHBIX 33/1a4; (METO.T

KJIIIOYCBBIX 3a1a49,MCTOAUKA

KonTtponbHas pabora
(mposepouHas
pabora)
TectupoBanue 1o Teme.
I'noccapuii o Teme.
3ammra
TBOPYECKHUXIIPOCKTOB.
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yrpaBieHus HHHOPMAITUECH; «B3aMMOOOMEH 3a/IaHUAMUY); VYcTHBIil onpoc.

CYIIHOCTb pabOTBI B MHTEPHETE U MOIYYEHUS CO3/1aHHE FIOCCAPHA U VnzusnayansHas
CATCIBHOCTD.
nH(OpMaIU B TIO0ATBHBIX CETX; TBOPYECKHUX IIPOEKTOB. A
i OBpucTuieckas decena Penensuposane
AJIEMEHTHI BBIYMCIUTEIIBHON MaTEeMaTHKH; p na, OTBETOR.
TEXHOJIOrUI0 cOopa aHaamu3a u 00paboTKu JACTHIHO-TIONCKOBRIM METON B3auMOpeIeH3HpOBaH
MaTeMaTu4ecKkoi napopmanuy, PCIICHUA He JOMALIHUX PaboT.

3aJa4;,MCCICO0BATCIIbCKaA
JCATCIIBHOCTD.

0 CTAaTUCTHYECKUX METOJaX MCCIICIOBAHUS U
00paboTku nHpOpMaIuu.

Ymeem:

KJIaccu(UIIUPOBATh POTPAMMHBIE IPOIYKTHI,
BBIMOJIHATH CAMOCTOATEIbHBIA OUCK UH(pOpMaLIUU
HEOO0XOIMMOM JISPEHICHUs] MATEMAaTHYECKUX U
MPUKJIAIHBIX 33]1a4;

UCTIOJIB30BaTh, XPaHUTh U TIepepadaThIBaTh
uH(GOPMAIIHIO C TPUMEHEHUEM

BBIYHCIIUTEILHOMN TCXHHUKU,

MoJTy4aTh HHPOPMAIUIO U3 TTI00ATBHBIX CETEH,
MTO3BOJISIFOLILYIO PACIIUPUTH CBOM YPOBEHD 3HAHUIA.

Hmeem npaxmuueckuii onvtm:

MeToJlaMH 00pabOTKK ¥ MHTEPIIPETUPOBAHUS
PE3yNbTaTOB SKCIEPHUMEHTA;

OCHOBHBIMH METO/IaMH, CIIOCOOAMH U CPEICTBAMU
NOJIyYEHUsI, XpaHEHUSH 1epepaboTku nH(pOpMAIHH;
OCHOBaMHU pPabOTHI C KOMITBIOTEPOM KaK CPEACTBOM
yIpaBiieHUs] HH(PpOpMaIUK Ha YPOBHE, MTO3BOJISIONIEM
UCII0JIb30BaTh KOMITBIOTEPHYIO TEXHUKY U
CTeHATM3UPOBAHHBIC KOMITBIOTEPHBIE TPOTPAMMBI.

2. Mecmo oucyunaunsl 6 cmpykmype 00pa3o8amenpHoll RPOZPAMMbL
HucnurninuHa oTHOCUTCA K 001ieo0pa3oBaTenbHbIM AuciuIuimHaM. E€ ocBoenue ocymectsisiercs B 1, 2
cemecTpax.

HaumMenoBanue TUCIMIUINH, Kon u HanmeHoBaHMe pe3ynbTaTOB (KOMIETEHITHI)
ONPEEAIONINX
MEXIUCIUTUTHHAPHBIC CBS3H

No
n/n

Ilpeowecmeyroujue oucyuniunsl

1) bopmupoBaHHe NPEACTABICHHHA O MaTeMaTHKe KaK O METOJC IMO3HAHUS
JEUCTBUTENBHOCTH, MO3BOJISIFOIEM OMHUCHIBATH U U3y4YaTh PEAIbHbIE IPOLECCH U
SIBJIICHUS;

2) pasBuTe yMeHHH paboTaTh C yYeOHBIM MATEMAaTHYECKHM TEKCTOM
(aHanM3MpoBaTh, W3BIEKaTh HEOOXOIUMYIO WH(POPMANHNIO), TOYHO M T'PaMOTHO
BBIPAKaTh CBOM MBICIH C MPHMEHEHHEM MaTeMaTHYeCKOW TEPMHUHOJOTHH H
Mamemamuka (ocHoséHas CUMBOIIMKY, IIPOBOJUTH  KJIacCH()UKALMK, JIOTHYECKHE  OOOCHOBAHUS,
JIOKa3aTeNbCTBA MATEMATHIECKUX YTBEPKICHHIH;

3) pa3BUTHE NPEICTABICHUIA O YHCIIE M YUCIOBBIX CHCTEMaX OT HATYPaJIbHBIX J0
1 JEUCTBUTENBHBIX YHCEN; OBJAJEHHE HAaBBIKAMU YCTHBIX, HUCHMEHHBIX,
Hu¢opjnamuka (ocﬂoguaﬂ HWHCTPYMCHTAJIbHBIX BLI‘JPICJIeHHﬁ;

4) oBnageHHE CHMBOJIBHBIM  SI3IKOM  anreOpbl, NpuUEMamMH  BBITOJHEHHS
wiKona) TOXJICCTBEHHBIX IPEe00pa30BaHUN BBIPQKEHHUH, PELICHUS YpaBHEHHUH, CHCTEM
YpaBHEHMH, HEpPAaBEHCTB M CHUCTEM HEPABEHCTB; YMEHUS MOJEIUPOBAThH
peanbHBIE CHUTyallMd Ha S3BIKE alreOpBhl, MCCIEA0BATh MOCTPOCHHBIC MOJENH C
WCTIONB30BaHMEM  ammapara anreOpbl, HHTEPIPETHPOBATH  IMTOTyYCHHBIH
pe3yJIbTaT;

5) opnazieare CHCTEMON (YHKIHOHANBHBIX TOHATHHA, pPAa3BUTHE YMEHHSA
HCTONB30BaTh (DYHKIMOHATHHO-TpapUUIECKIe TPENCTABICHUS IS PEIICHHS
pa3IMuYHBIX MaTEeMaTHYECKMX 3aJay, JJid ONMCaHWs W aHalM3a pPeajbHbIX

uwiKona)
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3aBUCUMOCTCH;

6) oBnajeHHe FEOMETPUYCCKUM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOJIb30BATh €ro
JUISL OTIMCAHUS MPEAMETOB OKPYXKAIOILETO MHpa; Pa3BUTHE MPOCTPAHCTBEHHBIX
NIPEACTAaBICHUI, W300pa3UTENbHBIX  YMEHHWH, HABBIKOB TI'€OMETPUYECKHX
IIOCTPOCHMUI;

7) bopMupOBaHHE CHCTEMAaTHYCCKMX 3HAHWH O IUIOCKHX QHUrypax W WX
CBOICTBAX, MPENCTABICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TENAX; pa3BUTHE
YMEHUH MOJCIHMPOBAaHMS pPEAIbHBIX CHTyallMii Ha S3bIKE T'€OMETPHH,
HCCIICOBAaHMUS IIOCTPOCHHOH MOJENH C WCIOJIb30BAHHEM T'€OMETPUYECKHX
MOHATHH W TEOpeM, ammapara aireOpbl, pEHIeHHs TEOMETPUYECKHX |
MIPaKTHYECKHUX 3a/ad;

8) opnajieHre  MPOCTEHIIMMH  CmOcO0aMH  TPEACTABICHHS W aHaJIH3a
CTaTHUCTHYECKUX NaHHBIX; (POPMHPOBAHHE MPEJCTABICHUH O CTATHCTHYECKHUX
3aKOHOMEPHOCTSIX B PEAIbHOM MHpPE M O Pa3IM4YHbIX crioco0ax MX H3y4YeHHs, O
MPOCTEHIIMX ~ BEPOSTHOCTHBIX  MOJENSAX; pPa3BUTHE YMEHHUH  M3BIEKATh
nHopManuIo, NPEACTABICHHYI0 B Ta0MUIAxX, Ha JIuarpammax, rpadukax,
OIMCHIBATh M AHAJIM3MPOBATH MAacCHBBI YHCIOBBIX JaHHBIX C ITOMOIIBIO
MOAXOSIINX CTATHCTHYECKUX XapaKTEPHCTHK, WCIIONb30BATh IIOHUMaHHE
BEPOSITHOCTHBIX CBOWCTB OKPYXXAIOIIMX SBICHUH TIPH NPUHATHH PELICHHH;

9) pa3BuTHE YMEHUII IPUMEHSATh N3yYCHHBIC MTOHATHU, PE3YIBTAThI, METOIBI IS
pemeHus 3a/1ad MPaKTHYECKOTO XapaKTepa W 3a/ad U3 CMEXHBIX AWUCIHIUINH C
UCTIONB30BAHMEM MPU HEOOXOIMMOCTH CIIPAaBOYHBIX MaTEPHANIOB, KOMIIBIOTEPA,
TI0JIB30BATHCS OLICHKOM U IPUKUAKOW IIPU MPAKTUYECKUX PACUETAX;

10) bopMupoBanne HHGOPMANHOHHOW U  ANTOPUTMHYECCKOW  KYJIBTYPHI;
(hopMHpOBaHHUE MPEJCTABICHHS O KOMIIBIOTEPE KaK YHUBEPCAJIbHOM YCTPOICTBE
00paboTKH WHGPOpPMAIUK; PAa3BUTHC OCHOBHBIX HABBIKOB M  YMCHHU
HCIIOJIb30BaHUS KOMIIBIOTEPHBIX YCTPOMCTB;

11) bopMupoBanne mpencraBicHUsS 00 OCHOBHBIX H3YYaCMBIX MOHATHIX:
nH(popManus, aNrOpUTM, MOJIENIb —  UX CBOMCTBAX;

12) pa3BuTHE ~ ANTOPUTMHYECKOTO  MBINUICHHS,  HEOOXOAUMOrO  IUIS
Mpo(eCCHOHANBHON JIESTEIBHOCTH B COBPEMEHHOM OOINECTBE; pa3BUTHE
YMEHHH COCTaBUTh W 3alHcaTh AJITOPUTM JJIsi KOHKPETHOTO WCIIOJHHTEIIS;
(dopMHpOBaHHE 3HaHUH 00 AJITOPUTMHUYECKHX KOHCTPYKIHUSX, JIOTHUECKHX
3HAYEHMSAX U ONEepanusixX; 3HaKOMCTBO C OJJHUM M3 SI3bIKOB IIPOrPaMMHUPOBAHUS U
OCHOBHBIMM QJIFOPUTMHYECKUMU CTPYKTYpaMM — JIMHEMHOH, YCIOBHOH U
LIMKJINYSCKOM;

13) bopmupoBanne  ymeHuit  dopMamM3aMd M CTPYKTYPHPOBAHHUS
uHdOpMaLMKM, yMEHHs BBIOMpaTh CIIOCOD MpEeJCTaBIeHHMs JaHHBIX B
COOTBETCTBUU C TIOCTAaBIEHHOW 3amadeil — TaOmuIel, CXeMbl, Tpadukw,
JUarpaMMBbl, C HCIOJB30BAaHMEM COOTBETCTBYIOIIMX HPOTPAMMHBIX CpPEICTB
00pabOTKH TaHHBIX;

14) popMupoBaHre HABBIKOB M yMEHHH OE30MACHOT0 U LEIeCO00pa3HOro
MOBEACHHUS TIpH paboTe C KOMIBIOTEPHBIMH IIporpamMmamMu u B VHTepHerte,
yMEeHHS COOJII0IaTh HOPMBI MH(OPMAIIOHHON 3THKH U NPaBa.

Hngpopmamuxa (ocnoenasn
uwiKona)

Du3uka (0CHOBHAA WIKONAQ)

1) bopmupoBaHie MpPEACTABICHH O 3aKOHOMEPHOW CBSI3M WM TTO3HABAEMOCTH
SBICHUH  mpupoabl, 00  OOBEKTHMBHOCTHM  HAy4HOTO  3HaHHSA; O
crcTeMO0Opasyromei poiu (GU3UKK ISl Pa3BUTHS JPYIHMX €CTECTBEHHBIX HayK,
TE€XHUKU M TEXHOJOIWH; Hay4YHOTO MHPOBO33pPEHMs KaK Pe3ylbTaTa U3ydeHHs
OCHOB CTPOEHUS MaT€pHH U (PYHJIaMEHTAIbHBIX 3aKOHOB (pH3NKH;

2) hbopMupoBaHUE MEPBOHAYAIBHBIX MPEICTABICHUH O (PH3UYECKOM CYIIHOCTH
SBICHUM NpuUponbl  (MEXaHWYECKUX, TEIUIOBBIX, O3JEKTPOMArHUTHBIX W
KBAaHTOBBIX), BHJAaX MaTepuH (BEIIECTBO M TIIOJE), IBIKEHHH KakK CIocobOe
CYIIECTBOBAHMS MAaTepUH; YCBOCHWE OCHOBHBIX HJEH MEXaHWKH, aTOMHO-
MOJIEKYJIIPHOTO YYCHHS O CTPOCHHUH BEIECTBA, 3JIEMEHTOB JICKTPOIUHAMUKH H
KBaHTOBOH (DM3MKH; OBIIQJCHHE MNOHATHHHBIM almapaToM W CHUMBOJIHYECKHM
SA3BIKOM (DH3HKH;

3) nprobpeTeHne  OmbITa NPUMEHEHHS  HAayYHBIX  METONOB  IIO3HAHWUS,
HaOmoneHusT  (QU3MYECKUX  SIBJICHWH, TPOBEACHHS  OMNBITOB,  IPOCTHIX
OKCHEPUMEHTANBHBIX HUCCIENOBAaHUM, NPAMBIX U KOCBEHHBIX H3MEpPEHHH cC
UCIIONIb30BAHMEM aHAJOIOBBIX M LU(POBBIX H3MEPUTENBHBIX IMPHOOPOB;
MIOHMMaHHE HEeN30EKHOCTH MOTPEITHOCTEH JIFOOBIX N3MEPEHNUH;

4) noHnManue HU3MYCCKUX OCHOB M NPHHIMIOB NCHCTBHUs (pabOThI) MAalIUH U
MEXaHHM3MOB, CpPEACTB TEPEABMKEHHS U CBS3W, OBITOBBIX HPUOOPOB,
MIPOMBIIINICHHBIX TEXHOJOTHMYECKUX ITPOIECCOB, BIMAHUS MX HA OKPYXXAIOLIYIO
Cpeny; OCO3HAaHHE BO3MOXKHBIX NPHYMH TEXHOTEHHBIX M 3IKOJIOTHYECKHX
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katactpod;

5) oco3HaHne HEOOXOAUMOCTH MPUMEHEHUS JOCTHIKCHUH (DH3UKH U TEXHOJIOT Uit
TS PALIMOHATIBHOTO PUPOAOTIOIb30BAHHS;

6) oBnajieHHe OCHOBaMH O€30MACHOTO HCIIOJIb30BAHUSI CCTECTBEHHBIX U
HCKYCCTBEHHBIX JJICKTPUYCCKAX M MATrHUTHBIX MOJICH, 3JIEKTPOMAarHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHHM3HPYIOIIUX H3IydCHHI
BO M30eKaHWe X BPESIHOTO BO3CHCTBHS HA OKPYKAIOIIYIO CPEAY M OPTaHH3M
YEIIOBEKa,;

7) pa3BuTHEC yMCHHS IUIAHUPOBATh B IOBCCIHEBHOI XU3HU CBOM ICHCTBUS C
OPUMECHEHHEM TONYYCHHBIX 3HAHMN 3aKOHOB MEXaHHKH, OSJICKTPOAWHAMHKH,
TEPMOANHAMUKH M TEIUIOBBIX SIBICHHUI C LEIbI0 COSPEIKESHUS 3I0POBDS;

8) bopMupoBaHHe NpPEACTABICHHHA O HEPAlMOHATBHOM  HCMOJb30BaHHU
OPUPOAHBIX PECYPCOB M JHEPTHH, 3arpA3HCHUM OKPYXKAOIIEH Cpeabl Kak
CIICICTBHE HECOBEPIICHCTBA MAIIINH U MEXaHH3MOB.

Iocnedyrwuue oucuyuniunol

1 Dnemenmel gvicuieil
mamemamuKu

OK 2,IIK 1.1, 1.3, 1.4, 2.1, 2.3, 2.5, 3.1 - 3.4

2 | Cmamucmuka

OK2, 4,5 IIK 1.6, 2.1, 2.3, 2.5

3. O0beM AUCHUNJIMHBI B 32a4€THBIX eIMHUIIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaIeMUUYEeCKUX YaCoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroImXxcs ¢ npemnogasaresieM (10 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSATEIbHYIO PadoTy

Pacnpenesienune (poHIa BpeMEHH N0 ceMeCTPaM M BHIaM 3aHATHI

Bune! 3ansTuit ouHast popma o0ydeHus 3aouHas popma oOydeHHS
Hroro yacos 356 u. 356 u.
Jlexnuu (yac) - -
[TpakTrueckue (ceMHHApPCKHE) 3aHATHUS (Yac) 234 20
Jlaboparopnbie paboThI (4ac) - -
CamocrosTenabpHas pabora (4ac) 120 334
Koncynpranuu 2 2
Kypcogoii mpoekT (paboTta) (+,-) - -
KonTtposbHast pabota (+,-) - +
DK3aMeH, CeMecTp /4ac. 1,2 cemectp 1,2 cemectp
3auer (nuddepeHIIupOBaHHBIN 3a4eT), - -
ceMecTp

KontposbHas pabora, cemectp - 1,2

4. Cooeporcanue oucyuniuHnvl, CMpyKmypupoeantoe no memam (pazoenam) ¢ yKazanuem
0MEe0eHH020 HA HUX KOJIUYECM A AKAOEMUUECKUX YACO8 U 8U008 YUeOHbIX 3AHAMUIL

4.1. Coodepircanue oucyuniunsl

No | Paszoden oucuyuniunsl
1/

Bunbl yaeOHBIX 3aHATHH, CpencTBa v TEXHOJIOTHH OIEHKH

BKJIFOYAsT CAMOCTOSITEIIEHYIO (ycmuwiil onpoc, n0020mosKa
paboTy CTyIeHTOB H 00K1a008, NOO20MOBKA Nepe3eHmayuil,
TPYAOEMKOCTH (B cobecedosanue, nucoMeHnasa paboma,

aKaJeMUYECKHX 4acax). mecm, UHOUBUOYAlbHbIE 3A0aHUA U OP.)

IIpaktryecku | Camocrosite
€ 3aHsTHU, JbHAS
yac pabora, gac
1 cemecmp
1 | Pazuen 1. Anzeopa. 32/4 5/30 ITpakTUKyM.

1. Kopnu u cmenenu. TpenupoBouyHas padbora.
1.1. Kopens creniean N> 1 u ero VHpakHEHHS.
CBOMCTBA. KonTponbHast pabotal,2,3,4,5,6,7,
1.2. Crenens ¢ paloHaIbHBIM (mpoBepouHas padoTa)
TIOKA3aTeJIeM | €¢ CBONCTBA. Pabota co cOopHUKOM 33734, OTBETHI
1.3. CBoiicTBa CTETIEHH C ACHCTBUTEIHHBIM
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MIOKa3aTeJeM.
2. Jlozapudghm.

2.1.Jlorapudm uncna.

2.2. OcHoBHOE JorapuhMUIEcKoe
TOX/IECTBO.

2.3. Jlorapugm mpou3BeAeHNs, YACTHOTO,
CTEIICHH; TIEPEX0/l K HOBOMY OCHOBAHHIO.
2.4. lecATHYHBIA U HATYPaIbHBIH
sorapudmsl, 9ucio € .

3. Ocnoevt mpuzonomempuu.

3.1.CuHyc, KOCHHYC, TAHT'€HC, KOTAHTCHC
MIPOM3BOJIBHOTO yTIA.

3.2. PagnanHas mepa yria.

3.3. CunHyc, KOCHHYC, TAHT€HC W KOTaHTE€HC
qHcIa.

3.4. OCHOBHBIE TPUTOHOMETPHYCCKHUE
TOK/IECTBA.

3.5. ®opmyIbl IPUBEACHHUSL.

3.6. CuHyC, KOCHHYC M TaHT€HC CyMMBI U
Pa3HOCTH JBYX YIJIOB.

3.7. CuHyC ¥ KOCHUHYC JBOWHOTO YTJIa.
3.8. ®opMyIIBI TOJIOBUHHOTO yTJIA.

3.9. IIpeobpa3oBaHUs CyMMEI
TPUTOHOMETPUYECKUX (PyHKUMiI B
MIPOM3BEICHHUE U TPOU3BEICHNUS B CYMMY.
3.10. IIpocreiiine TpPUrOHOMETPUUECKUE
YpaBHEHUSI U HEPAaBEHCTBA.

3.11. ApkcuHycC, apKKOCHHYC, apKTaHI'€HC
4HCIa.

Ha BOIPOCHL
Pemenne ka4eCTBEHHBIX U
MPaKTHYECKNX 3a/1a4.
TecTupoBaHue 1O TEME.
CocTaBieHre OIOPHOTO KOHCIIEKTA
TJI0CCApHs 110 TEME.

Pabora ¢ pazgaTovHbIM,
JIEMOHCTPALIOHHBIM MaTEPHUATIOM H C
HAarJIS,THBIMUTIOCOOSIMHL.
WnanBrayansHeId 1 GPOHTAIBHBIN

ompoc.

[pociymuBanue u o6cyxacHNIEe
JIOKJ1a70B (pedepaToB) CTYACHTOB.
B3anmopeneH3npoBaHue JOMAaIIHUX
pabor.

Paznen 2. @ynkyuu. 2814 6/30 [TpakTHKYM.
1.1. ObnacTp ompeaeneHusi © MHOXKECTBO TpenupoBouHas padora.
3HAYCHUIL. YupaxxHeHusl.
1.2. I'padux pynkuun. [Tocrpoenune KoHTposbHas pa6otas,9
rpadukoB QyHKIUA, 3aJlaHHBIX (poBepouHas paboTa)
Pa3MIHBIMH CTOCOOAMH. Pa6oTa co cOOPHUKOM 32134, OTBEThI
1.3. CpoiicTBa (yHKIIHIA: MOHOTOHHOCT,
Ha BOIIPOCHL
YETHOCTh ¥ HEYETHOCTb, IIEPHOIMIHOCTS,
OTpAHHYCHHOCTS. Pemenne ka4eCcTBEHHBIX 1
1.4. TIpoMeXKyTKH BO3pACTaHHUS U HPAKTHICCKUX 3a/1a4.
yObIBaHMA, HAUOOJIbIIIEE 1 HANMEHBIIIES TectupoBaHue 1Mo TeMe.
3HAYEHHS, TOUKH IKCTPEMyMa CocraBiieHHe OTIOPHOTO KOHCIIEKTA 1
(JIOKaIBHOTO MAaKCUMyMa U MUHUMYMa). rIoccapus 1o TeMe.
I'padmueckas nHTEpIIpETAIHS. PaBoTa ¢ pa3IaTouHbIM,
L.5. O6pf‘THa’I dynxuus. Tpadux JIEMOHCTPALIMIOHHBIM MaTEePUaJIOM H C
06paTHoi pyHKIHH. HarJISTHBIMUTIOCOOHSIMHL.
1.6. CrenenHas GyHKINS C HATYPaIHHBIM VHAMBHIYATbHBI B GPOHTATBHBIT
IoKa3areseM, e€ CBOMCTBa U TpaduK.
1.7. TpuroHoMeTpudeckre GpyHKIIH, UX onpoc.
CBOHCTBa ¥ TpaduKy; NEPUOAUIHOCTD, IIpocnymusatine n obeyxaenne
OCHOBHO TIEpHO/I. JIOKIaioB (pedepaToB) CTYACHTOB.
1.8. [Noka3aTenpHast GyHKIUSA B3aumopernieH3upoBanue ToMauHux
(9KcnoHeHTa), e€ CBOWCTBA M rpaduK. pabor.
1.9. Jlorapudmuueckas pyHknms, eé
CBOMCTBA U TpaduK.
1.10. ITpeo6pazoBanus rpauKOB:
TapaJuleNbHBIN IepeHoC, CHMMETPHS
OTHOCHTEJEHO OCei KOOpAMHAT.
Pasnen 3.Hauana mamemamuueckozo 29/4 6/30 [pakTukyMm.

aunanusza

1.1. ITonsitne 0 npon3BOIHOM QyHKLUH,
(U3MYECKUI U TeOMETPUIECKUIT CMBICIT
MIPOU3BOIHOM.

1.2. YpaBHEeHHE KacaTeIbHOU K rpaduKy
GbyHKIMN.

1.3. [Ipou3BoHBIE CYMMBI, Pa3HOCTH,
NPOU3BEICHHS, YACTHOTO.

1.4. TIpon3BoAHBIE OCHOBHBIX

TpenupoBouHas pabora.
VYupaxxuenus.

KonTponbnas padoral0,11,12,13
(mpoBepouHas padbora).
Pabota co cOopHUKOM 33734, OTBETHI

Ha BOIIPOCHL
Pelenne ka4eCcTBEHHBIX U
MPaKTHYECKUX 3a/1a4.

18




9JIEMEHTAPHBIX (DYHKLUH.

1.5. IIpuMeHeHME TPOU3BOJHOM K
HCCIIEJOBAHNIO (QYHKIMH U TIOCTPOCHUIO
rpaguKoB.

1.6. IlepBoobOpasnas. @opmyina HeroroHa-
JleiiOaMIA.

1.7. Bropas npou3BoaHas u e€
(u3nIecKnii CMBICT.

TeCTI/IpOBaHI/Ie 10 TEME.
CocraBicHHE OIIOPHOI'0 KOHCIIEKTA 1
riioccapus 1mo TeMe.

Pabora ¢ pazgaTovHbIM,
JIEMOHCTPALMOHHBIM MAaTEPHAIOM U C
HarJISTHBIMUTIOCOOHSIMHL.
WHauBuayanbHBI ¥ GPOHTAIBHBINA

ompoc.
[pocirymuBanne u o6cyxacHNIEe
JOKITIaoB (pedepaToB) CTYICHTOB.
BzanMopeneH3npoBaHue JOMaNIHUX
pabor.

Paznen 4. Ypasnenusn u nepasencmea 29 6/30 [TpakTukyMm.
1.1. Pemenue panyioHa bHBIX, TpenupoBouHas pabora.
MOKa3aTeJIbHBIX, JIOTapU(PMUIECKIX VpakHeHus.
ypaBHEHHI 1 HEPABEHCTB. Kontponsas paborald
1.2. Pemienue uppauroHaibHbIX " (poBepouHas paboTa)
TPUTOHOMCTPHICCKNX YPABHCHHH. Pa6oTa co cOOpPHUKOM 3a/1a4, OTBETHI
1.3. OcHOBHBIE TPUEMBI PELIEHUSI CUCTEM
o Ha BOIIPOCHL
YpaBHEHHI: IOACTAHOBKA,
Pemenue kaueCTBEHHBIX U
anredpanveckoe CI0XEHNE, BBECHUE
HOBBIX IIEPEMEHHBIX. HPaKTHICCKUX 3a1at.
1.4. PaBHOCHUIIBHOCTB ypaBHEHUIA, TectupoBaHue 1O TEME.
HEpPaBEHCTB, CHCTEM. CocTaBieHre OIOPHOTO KOHCIIEKTA U
1.5. Pemenue npocTedmux cCUCTEM TIOCCApHS TIO TeMe.
ypaBHEHHH C ABYMsI HEM3BECTHBIMHU. PaBoTa ¢ pa3aToqHbIM
v 1
1.6. PCI_HGH%C CHUCTEM HEPaBEHCTB C OJHOU JIEMOHCTPAIHOHHBIM MATEPHATOM U C
lile7p ell/\l'[eHHOH' . HarJISTHBIMUTIOCOOHMSIMHL.
/7. Vicnionp30BaHHe CBOHCTB 1 rpzi(bI/IKOB VHAMBHIYATBHBIH B (GPOHTATBHBI
(GYHKIMH IPY pPEIIeHUN YPaBHEHUH U OIIDOC
HEPaBEHCTB. 0 poc. 6
1.8. MeToJ1 MHTEpBATIOB. pociTylMBaHue ¥ 00CYXKIEHUE
JIOKIIa10B (pedepaToB) CTYICHTOB.
B3aumopeneH3upoBanue 1oMaluHux
pabor.
Paznen 5. dnemenmut Komounamopuxu, 20 9/28 [MpakTuKyMm.
CmamucmuKy U meopuu 6epoAMHOCmell TpenupoBouHas pabora.
1.1. TabnmaHOE U TpadUIecKoe YupaxxHeHusl.
NpEACTaBICHNE TAHHBIX. Kontpomnpnas padorals
1.2. Yucnossle XapaKTCPUCTUKHU PAI0B (HpOBepOI{Haﬂ pa60Ta)
JMaHHBIX. Pabota co cOOpHHUKOM 3a/1ad, OTBETHI
1.3. TloouepeaHbIil U OTHOBPEMEHHBIN Ha BOTIPOCHL.
BBIOOP HECKOJIBKHX 3JIEMEHTOB U3
Pemenne ka4eCTBEHHBIX 1
KOHEYHOT'O MHO)KECTBA.
1.4. ®opmynsl yKcia NEPECTAHOBOK, TpAKTHHCCKUX 3a/1at.
COUeTaHMI, pa3MELLeHHI. TectupoBaHue 1O TEME.
1.5. ®opmyna 6unoma HetoToHa. CocraBiieHHE OIIOPHOTO KOHCIIEKTa U
1.6. CBolicTBa OMHOMHUAIIBHBIX ryioccapusi o TeMe.
KO GHIHCHTOB. Pabota ¢ pa3gaTo4HbIM,
1.7. Tpeyromsunk Iackans. JIEMOHCTPALMOHHBIM MAaTEPHAJIOM U €
1.8. DnemMeHTapHbIE U CIOKHBIE COOBITHS. HALJIAHBIMUIOCOOUAMH.
1.9. Paccmotpenme ciy4aes u WunuBrayanbHeId U GPOHTAIBHBINA
BEPOSATHOCTH CYyMMBI HECOBMECTHBIX ompoc
cOOBITHIA, BEPOSATHOCTD
[IpocnymmBanue u 00CyXaeHNe
MIPOTHBOIOJIONKHOTO COOBITHSI.
JIOKIaioB (pedepaToB) CTYACHTOB.
B3aumopernieH3upoBanue ToMaHux
pabor.
IIpomesrcymounas ammecmayus no 128/12 32/148 Ix3amen
oucyuniune
2 cemecTp
Pasnen 6. I'eomempus. 96 /8 88 /186 ITpakTUKyM.
6.1. AKCOMEBI B OTIpe/IeIICHUS TpenupoBouyHas padora.
CTepeoMeTPHH. VYupaxxuenus.

19




6.2. [TapannenbHOCTb NPSMBIX U Konrponbnas padoral,2,3,4,5
IIJIOCKOCTEHN B IPOCTPAHCTBE. (npoBepouHasi pabota).

6.3. TlepreHANKYIAPHOCTb TIPSMBIX 1 Pabota co cOOpHHKOM 3a7a4, OTBETHI
Ha BOIIPOCHL

Pelienre kaueCTBEHHBIX U

IJIOCKOCTEHN B IPOCTPAHCTBE.
6.4. BekTOpHI B IPOCTPAHCTBE.

6.5. MeTox KoOpIMHAT B IIPOCTPAHCTBE. MIPaKTUYECKUX 3a7a4.

6.6. MHOTOTpaHHUKH. TectupoBaHme 1O TEME.

6.7. Tema BpameHus. CocraBiieHrE OIIOPHOTO KOHCIIEKTa U
6.8. Brrunciienne 006EMOB 1 TUIOIIALEHN TII0ccapus o TEMe.

MIOBEPXHOCTEH OCHOBHBIX F€OMETPHYECKHX Pa6ota ¢ pa3nato4HbIM,

Tell. JEMOHCTPALIOHHBIM MaTEePHAJIOM U C

6.9. 3a1auM Ha HOCTPOEHUE. HarJSIHBIMHIOCOOHAMH.
WnanBrayansHeId 1 GPOHTATBHBIN
orpoc.

[pocirymuBanne u obcyxacHIEe
JIOKJ1a70B (pedepaToB) CTYAECHTOB.
B3aumopeneH3upoBane  JOMaIIHUX
pador.

Ipomescymounas ammecmayus no 106/8 88/186 Ixzamen
oucyuniune

4.2.ConepxaHue NPaAKTHYCCKUX (CEMHUHAPCKUX) 3aHATHI

Teopernueckuil mMaTepuan U3ydaeTcs Ha NPAKTHUECKUX 3aHATHAX. Ha mpakThyeckux 3aHsITHUSX
IPOBOJIATCS IPOBEPOUHBIE PAOOThI, KOHTPOJIBbHBIE PA0OTHI, OIPOC IO TEOPETUUECKUM BOIIPOCAM.
MeTtoaudeckoe U IUJaKTUYECKOe 00eCcedeHrEe TPAKTUUECKUX 3aHATUH.

4.3.Conepxxanue Ja60paTOPHBIX padoT

JlaGopaTopHbie pabOThl Y4€OHBIM TIJIAHOM HE MPETYCMOTPEHBI.

5. YueOHo-MeToANYecKOe o0ecniedeHHEe CAMOCTOATEIbHOI padoThl
o0yyawmmxcs no AMcHUIINHe «MaTeMaTnka»

CamocTtosTenbHas paboTa CTyIEHTa SIBISIETCS BaXXHbIM (PaKTOPOM YCHEIIHOIO HM3yueHUus Kypca
3J€MEHTAapHOW MaTeMaTukH. JlomaliHue, WHAMBUAYaJbHbIE 3aJaHUs, MOATOTOBKA K ayJIUTOPHBIM
3aHATUAM, KOHTPOJBHBIM MCEPONPHUATUAM COOTBCTCTBYCT BBIJACICHHBIM OOJSM BPEMCHU I CPCAHCTO
CTYJICHTA.

DddexkTuBHAs cUCTeMa KOHTPOJST 00eCTieunBaeT TUIAHOMEPHYIO CaMOCTOSITENhbHYI0 padoTy. Crona
OTHOCSITCSI KOHTPOJIbHBIE U TPOBEPOUHBIE PabOThI, 3amuTa HHIMBUAYyalbHBIX PI'P u pedeparos, padora ¢
HpOfIJIeHHBIM MaT€prualioM IJi1 MOATOTOBKM K TECTHUPOBAHHIO, OIMPOC IIO TCOPHHM HA HNPAKTHYCCKHX
3aHATHSIX, 3aueTHbIe paboThl. JlMarHoCTHYeCKWid, TEKYIIMA M TPOMEXKYTOUHBIM KOHTPOIb 3HAHHM,
YMEHHH MPOBOJUTCS B POPME TECTUPOBAHHUS, KOHTPOJIbHBIX, 3a4ETHBIX U CAMOCTOSITENIbHBIX PaloT.

TexHoorn4yeckasi Kapra CaMoOCTOATEIbLHOMPAOOTHI CTYAEHTA

Pe3yinb Bup nestenbHOCTH CTYJEHTOB Hroroserit CpenctBa U TEXHOJIOTUH O0nem
Tar (3amaHus Ha CaMOCTOSITEIHHYIO MPOIYKT OIICHKH 4acoB
paboty) CaMOCTOSITENIbH
0if paboThI
1 2 3 4 5)
1 cemecmp
PII 1 | V3ydyeHue u KOHCIIEKTUPOBAHUE Koncmexr. PenensupoBanmue. 9/9
PII 2 | 1ONIOTHUTENBHOM TUTEPATYPHI B [Toptdonuo.
PIl COOTBETCTBHHM C MPOrPaMMOi Kypca.
3PIT 4 | CamocTosTebHOE PEIICHUE 3a1a4 Pemtenue 3amay. | AHAIMTHYECKUI oryer. | 3/10
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PII'5 | 1o 3a1aHUIO MPENOIaBaTeNsl. PenensupoBanue.
PIl 7. [Moprdomnmo.
I'paduueckue paboTHI. AnpOom PeniensupoBanue. 3/10
rpadu4ecKux [opTdomnmo.
pabor.
MopenupoBaHue. Monensb. PenensupoBanmue. 3/10
dortorpadumn.
[Ipe3enTanusi.
HccnenoBaTenbCKuiA MPOCKT. [Ipe3enTarus. PeuiensupoBanue. 3/10
[opTdomnmo.
[ToaroroBka pedeparoB u 3cce HA Pedepar, acce. | [Ipe3enramms. 1/10
3aJJaHHYIO TEMY PenensupoBanue.
CocTaBiieHHe cXeM, TaOJIMIIL, NunuBunyans- | PenensupoBanue. 2/10
peOycoB, KPOCCBOPJOB IS HOE 3aJlaHue. [HopTdomnmo.
CUCTEMAaTU3alUH y4eOHOIo
Marepuara.
OTBeThl HAa TEOPETUYECKHE KoHncnexr. Yerupii - onpoc.  Tecr. | 2 /15
BOTIPOCHI, JOKA3aTEIbCTBO TEOPEM. [TucermenHbIe pabOTHI.
PenensupoBanue.
[Toptdonuo.
CocraBieHue rioccapusi UiH I'moccapuii. Maremarnyeckuii nuktant. | 3/ 15
oubmmorpadun mo KoHKpeTHoU Teme | Criucok PeuensupoBanue.
JTUTEPATYPHI.
Brinonnenue koHTpoapHOM paboTsl | Pemenue 3anau. | Penensuposanue. -140
(3aounas popma 00yueHuUs )
VYdacTue B HayYHbIX U Cratbs. Brictynnenue Ha| 3/9
MPAKTUYECKUX KOH(DepeHIusIxX IIpe3enTarus. KOH(epeHIIUH.
PenensupoBanue.
Hmoczo 3a 1 cemecmp | 32/ 148
2 cemecTp
PII1 N3ydenne u KOHCIIEKTUPOBAHUE KoHcnexr. Peuensuposanue. 9/22
PM JOTIOJIHUTENBHOMN JINTEPATYPHI B [opTdomnmo.
IPM 2 | cOOTBETCTBHHM C IPOrpaMMOH Kypca.
PM 3 CamocrosiTenbHOE pelIeHue 3a/1a4 Pemenue 3amay. | AHAIMTHYECKHI oryer. | 10/13
PII 6 10 3a/IaHUI0 MPENOIaBaATENS. PenensupoBanue.
PIT 8 [Toptdonuo.
I'paduueckue paboTEHI. Anp0om PenensupoBanme. 10/13
rpadu4ecKux [opTdomnmo.
pabor.
MonennpoBaHHue. Mopnens. PenensupoBanue. 10/13
dotorpadumu.
[Ipesentanus.
HccnenoBaTenbCKUid TPOEKT. [Ipesenramnus. PenensupoBanmue. 10/ 13
[Toptdonuo.
[TonroroBka pedeparoB u 3cce Ha Pedepar, acce. | I[Ipesenrarus. 10/13
3aJaHHYIO TEMY Peuensuposanue.
CocraBieHnue cxem, TabuIl, WnnuBuayans- | PenensupoBaHue. 10/13
pedycoB, KpPOCCBOPIOB ISt HOE 3aJ]aHue. [Toptdonuo.
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CHUCTEMaTHU3AIMH YI4eOHOTO
MaTepuana.
OTBeThI Ha TEOPETHUECKUE Koncmexr. Yerupii onpoc.  Tecr. | 10/ 13
BOTIPOCHI, JOKA3aTEIbCTBO TEOPEM. [TucprmenHbie paboOTHI.
PenensupoBanue.
[Toptdonuo.
CocragieHnue rioccapusi Uiu I'noccapwmii. Marematnueckuii fuktant. | 9/13
o6ubnnorpaduu no koHkpeTHo Teme | Crucok PeuensupoBanue.
JUTEPATYPHI.
Brimonnenue KoHTposibHOM paboTel | Pemenue 3anau. | PenensupoBanue. - /160
(3aounast hopma oOydeHus)
Hroro 3a 2 cemectp | 88/ 186
Uroro | 120/ 334

Cooepotcanue 3a0anuil 011 CAMOCMOAMENIbHOU PAdOmbl
Temut pechepamos (nucomennvix pabom, rcce, 00K1a008, cmameil)

Pazoen 1. Anzeopa

1. Kopnu u cmenenu.
1.1. Kopenb crenienu N> 1 u ero cBoiicTaa.
1.2. Crenenb ¢ pamoHaJIbHBIM [TOKA3aTEJIEM U €€ CBOMCTBA.
1.3. CBoiicTBa cTENEHU C JEHCTBUTEIbHBIM [10KA3aTEIEM.
2. Jlocapughm.
2.1.Jlorapudm ymcna.
2.2. OcHOBHOE JIorapu(pMuIecKoe TOXIECTBO.
2.3. Jlorapudm mpousBeeHus1, YACTHOTO, CTETICHH; TIEPEXO0/] K HOBOMY OCHOBAHHUIO.
2.4. JlecATUUHBIA U HATYpAJIbHBINA JTOrapu(pMBbl, YUCIIO € .
3. Ocnoevt mpuzonomempuu.
3.1.Cunyc, KOCHHYC, TAHTE€HC, KOTAHTCHC ITPOU3BOJILHOTO yTJIA.
3.2. Paguannas mepa yria.
3.3. CuHyc, KOCUHYC, TAHTE€HC ¥ KOTAHTEHC YHCIIa.
3.4. OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA.
3.5. ®opmyIibl IpUBEACHUS.
3.6. CuHYC, KOCHHYC M TAaHI'€HC CYyMMBI U Pa3HOCTH JIBYX YTJIOB.
3.7. CuHyC ¥ KOCHHYC JIBOMHOTO yTJIa.
3.8. ®opMyIIbl TOJIOBUHHOTO YTJIa.
3.9. [Ipeo6pa3oBaHusi CyMMbI TPUTOHOMETPUUYECKUX (PYHKIIMIA B IPOU3BEACHNE U MPOU3BEICHUS B
CyMMY.
3.10. IIpocrTeiimre TPUrOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.
3.11. ApkcuHyc, apKKOCHHYC, apKTaHI'€HC YHCIIa.

Pazoen 2. @ynkyuu
1. ®ynkyuu.
1.1. O6nactp onpeneneHnuss © MHOYKECTBO 3HAUYEHUH.
1.2. I'padux Gpynkuuu. [loctpoenne rpadukoB GyHKIHHA, 3aJaHHBIX pa3IMYHBIMHU CIIOCOOAMHU.
1.3. CBoiicTBa PyHKIUN: MOHOTOHHOCTh, Y€THOCTh U HEYETHOCTD, IEPUOTUIHOCTH, OTPAHUICHHOCTb.
1.4. IIpoMexyTKH BO3pacTaHus U yObIBaHMS, HAaMOOJIbIlIee M HAUMEHbIIIee 3HAYEHUs, TOUKH IKCTpEeMyMa
(JToxampHOTO MakcUMyMa 1 MEHUMYMa). [ padudeckas naTepnperamms.
1.5. Ob6parnas ¢pynkuus. ['paduk oOparnoii GyHKIMH.
1.6. CrenienHast GyHKIUS C HATypaJbHBIM TOKa3aTeieM, e€ CBOMCTBA U rpaduK.
1.7. TpuronomeTrpuueckue GyHKINHU, UX CBOHCTBA U IpaUKH; MEPUOIUIHOCTH, OCHOBHOM MEPUOI.
1.8. ITokazarenbHast GyHKIMS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduK.
1.9. Jlorapudmuueckast pyHKIH, €€ cBOCTBA U rpaduK.
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1.10. TIpeobpazoBanus rpadiKoOB: MapaieaIbHBIN IEPEHOC, CHMMETPHSI OTHOCUTEIILHO OCEH KOOPAMHAT.
Pa3zoen 3. Hauana mamemamuueckozo anaiu3a
1.1. ITonsiTie 0 Mpou3BOAHON PYHKITNHU, GU3UIECKUN U TEOMETPUICCKUN CMBICIT IPOU3BOTHOM.
1.2. YpaBHeHHEe KacaTenbHOU K rpaduKy QyHKINU.
1.3. [Ipou3BoAHbIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO.
1.4. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
1.5. IlpumeHeHnEe TPOU3BOTHON K UCCIICOBAHUIO (PYHKITUH U TTOCTPOSHUIO IPAPUKOB.
1.6. IlepBooOpaznas. @opmyna Hetorona-Jleiibauna.
1.7. Bropast npousBoiHas U €€ GU3NIECKUNA CMBICIT.
Pazoen 4.Ypasnenun u nepasencmea
1.1. Pemienue panmoHanbHbIX, IOKA3aTENbHBIX, JOTapUPMUUECKUX YPaBHEHUI U HEPABEHCTB.
1.2. Pemenue uppandoHaIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUH.
1.3. OcHOBHBIE TPHEMBI PELICHHS CUCTEM ypaBHEHUM: MOJICTAHOBKA, alre0panyeckoe CI0KeHue,
BBEJICHUE HOBBIX [1IE€PEMEHHBIX.
1.4. PaBHOCUIIBHOCTh YPABHEHUI, HEPABEHCTB, CUCTEM.
1.5. Pemienue npocTedmx CUCTEM YpPaBHEHUH C IBYMsI HEU3BECTHBIMH.
1.6. Pemienue cucremM HEPaBEHCTB C OJTHOM MEPEMEHHOM.
1.7. Ucionp30Banue CBOMCTB U TpaduKoB (GYHKIMK PU PEHICHUN YpaBHEHUH 1 HEPABEHCTB.
1.8. Metoa nHTEpBaJIOB.
Pa3zoen 5.9nemenmot KOMOUHAMOPUKU, CIAMUCMUKU U MEOPUU 6EPOAMHOCHEN
1.1. TabnuyHOe U rpaduvecKoe NpeaCTaBICHUE JaHHbBIX.
1.2. YncnoBbie XapaKTEePUCTUKU PSIIOB JaHHBIX.
1.3. [ToouepeHbIii ¥ OTHOBPEMEHHBIN BHIOOP HECKOJIBKUX DJIEMEHTOB U3 KOHEYHOTO MHOYKECTBA.
1.4. ®opmyIibl YKciia IEPEeCTaHOBOK, COUETAHUMN, Pa3MEIEHUH.
1.5. ®opmyna 6unoma HeroToHa.
1.6. CBoiicTBa OMHOMHAIBHBIX KOAPPHUIIUEHTOB.
1.7. Tpeyronpnuxk Ilackans.
1.8. DnemeHTapHBIC U CIOKHBIE COOBITHSI.
1.9. PaccMoTpeHue citydaeB U BEpOSITHOCTh CYMMBbI HECOBMECTHBIX COOBITHI, BEPOSTHOCTD
IPOTUBOMOJIOKHOTO COOBITHS.

2 cemecmp
Paszoen 6. I'eomempusn

Tema 1. Akcuomvl cmepeomempuu u uUx c1e0CmMeus
1.1. OcHOBHBIE IOHATHS CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPHUH.
1.2. HexoTopsIe CIIEACTBUS U3 aKCHOM.
Tema 2. Ilapannenvnocmep npamvix u naocKkocmeil
2.1. IapannenbHble NPsMbIE B IPOCTPAHCTBE, NAPAJUIETBHOCTD TPEX MPSIMbIX.
2.2. IlapannensHOCTh NPSMON U IJIOCKOCTH.
2.3. CkpemuBaronmecs npsiMbie.
2.4. YTIIbI ¢ COHAMPABICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPSIMBIMHU.
2.5. CBolicTBa napauielIbHbIX INIOCKOCTEH.
2.6.Terpasip, mapajuienenunesn.
Tema 3. Ilepnenouxkynaprocmo npamMbIX U RIOCKOCH Ul
3.1. Ilpu3Hak neprneHIuKyIsIpHOCTU NMPSIMOMN U TIOCKOCTH.

3.2. Teopema o npsiMOM, NEPIEHAUKYIIAPHOMN K MIIIOCKOCTH.

. PaccrosiHne oT TOUKHM 110 TUIOCKOCTH. TeopeMa o Tpex NepHeHauKyIsIpax.

. YT0II MeXAy IIPSMOM U TUIOCKOCTBIO.

. IIpu3Hak neprneHuKyIspHOCTH ABYX INIOCKOCTEH.

. Teopema nepneHuKyIspHOCTH JIBYX IIJIOCKOCTEH.

7. IlpsiMOyTOBHBIN Mapajuienenunesn, Kyo.

3.8. IlapannenbHOE MPOCKTUPOBAHUE, H300paKEHNE TPOCTPAHCTBEHHBIX (QUTYP.

Tema 4. Muozozpannuxu
4.1.IToHsATHE MHOTOTPAHHUKA.
4.2. Tlpuzma.

4.3. [lupamupa.

4.4. TpeyroJyibHasi mUpamMua.

W W L L W
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4.5. IlpaBunpHas nupaMua.

4.6. IloHsATHE IPaBUILHOTO MHOTOI'PAHHUKA.

4.7. Cummetpus B KyOe, B mapajuiesienumnese.

Tema 5. Bekmopwt 6 npocmpancmee

5.1. Ilonsitue BekTOpa. PaBeHCTBO BEKTOPOB.

5.2. CnoxeHue 1 BbluMTaHue BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB.
5.3. YMHOXEHHE BEKTOpa Ha YUCIIO.

5.4. KomrmianapHbl€ BEKTOPHI.

5.5. IlpaBuiio napasienenuiena.

5.6. PaznoxxeHue BeKTOpa Mo TpeM HEKOMILJIAHAPHBIM BEKTOpaM.
Tema 6. Memoo koopounam ¢ npocmpancmee

6.1. [IpsmoyrosipHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopanHAThI BEKTOpA.
6.2. JleiicTBUs HaJl BEKTOPAMHU.

6.3. CBsi3b MEXAY KOOPAMHATAMHU BEKTOPOB U KOOPAMHATAMU TOYEK.
6.4. [Ipocreiiiue 3a1a4u B KOOpAUHATAX.

6.5. CxansipHoe IpOU3BEACHUE BEKTOPOB.

6.6. JIBmxeHue.

6.7. BexTopsl.

Tema 7. Hununop, konyc, wiap

7.1. Hunuaap.

7.2. IInomaas NTOBEPXHOCTH IIMIHH/PA.

7.3. Konyc.

7.4. YcedeHHBIN KOHYC.

7.5. Ilnomans NOBEPXHOCTH KOHYCA.

7.6. Chepa u map.

7.7. YpaBHenue chepsi.

7.8. Ilnomans chepsl.

Tema 8. Oovemur men

8.1. OO6BeM mpsIMOYTOIEHOTO MapalIeIICTUIIe 1A,

8.2. O0BeM MPSIMOYTOIbHOM MPU3MBI.

8.3. O0beM nuIMHIpA.

8.4. O0BbeM HaKJIOHHOM MPU3MBI.

8.5. O6beM nupamMuIbl.

8.6. O0beM KoHyca.

8.7. O0beM miapa.

8.8. O0BEeM IapOBOTO CErMEHTA, IIAPOBOI'0 CJIOS U IIAPOBOTO CHEKTPA.
8.9. Ilnomanp chepsl.

Huouesuoyanvnwie (cpynnoevie) 3a0anus 0aa camoCcmoameabHoi padomut
OO0s3aTenbHBIC HHAWBUTyaTbHBIC 33JaHUS TIOKKIOMY pa3jieny (TeMe) TUCIUTUIHHEIL

1.Jloruko — MmaTeMaTEMaTHYECKUIA aHATIN3 TI0 JAHHOMY pas3fieny, TeMe.

2. CocTaBieHHe II0ccapus.

. Belgenenue KiIroueBLIX 3a1a4.

. Kimaccudukanus 3aa4 1 METOZI0B X PEIICHUS 0 JAHHOMY pa3zieny, TEMeE.
. AHanu3 IUTEPATyphl MO UCTOPUU MATEMAaTUKU, Y4EOHBIX TOCOOUH.

. PaboTta Hax nHIUBUAYaTHHBIMU 3aJaHUSMH(TIPOCKTAMH).

. Pemenue 3amay u3 jomainiHel KOHTPOJIBHORPAOOTHI M TECTOB.

© 0 39 N Li AW

. Penrenue 3a1a4 moBBIIEHHOW CIIOKHOCTH 110 TAHHOMY Pa3JieNy ITUCIUILTNHBL.
10. Anamm3 matepuanioB OI'D u EI'E mo matemartunke mo ykazaHHOM TeMe.

. CocraBieHHE TEMATHYECKOTO AHHOTHUPOBAHHOT'O KaTaJiora JIMTECpAaTyphbl U I/IHTepHeT-pecprOB.

11. 3a cTpaHUIIaMU IIIKOJIBPHBIX YYEOHUKOB alTeOpbl M TeOMETPHUH (M30paHHBIC BOITPOCH MATEMATHKH ).

12. KoppeKunOHHbIE MEPOTTPUATHSI.

3aoauu ona camocmoamenvnoi padomul
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Memoouueckoe u ouoakmuuecxkoe obecneuenue
Ilposepounas paboma no meme «Memoo unmepeanoes)

1. 3anummTe peneHne HepaBeHCTBA X —5X+6>0.
2. 3anummre penieHne HepaBeHcTBa X —3X—4<0.
3. Haueprute scku3 rpaduka GyHkmm Yy = ( X — 1) . ( X+ 2) . ( X — 3) .

4. Haueptute 5cku3 rpaduka GyHKIUHT Y = ( X+ 5) . ( X— 4)2 .

X
5. OanHAaKOBBIE JIU PELICHUS UMEIOT HEPABEHCTBA >0u (X - 5) . ( X+ 1) >0

X+1

2
6. OAMHAKOBBIE JIU PELICHUSI UMEIOT HepaBeHCTBa(X - 1) >0ux-1>0.

Ilposepounasa paboma no meme «Kopenv N —ii cmenenu u e2o ceoiicmea,

A 1. Beruucnure \3/0,027 .
1)0,03; 2)0,06; 3)0,3;4)0,003.

A 2. Pemre ypasuenne —X° —3=0.
1)3/3; 2)-33; 3)£33;4)-27.
A 3. Beruucnure 9/28 .52 -5/24 .54,
1)20; 2)40; 3)10;4)50.
2
A 4. YapocTuTe BhIpaKeHHE ((‘/?—3{‘/?) +6-§/x3-y5+§/x-y3.
l)&—Q-ﬁ+6-4x-y; 2)§/§+9-§/§;
3)\/;+9- y; 4)%/;—9-3/?+6o4 X-y.
B1. Beruniciiite 3HaUYEHUE BBIPAKEHUS 4625m* —§/32m® —/16m? ,npum=—0,2.

C1. YupocTtuTte BblpaxeHue \/ 19-6-4/10 — \/ 19+6-4/10 .

Ilposepounas paboma no meme«Hppayuonanvuvie ypasnenusny
A 1. Pemte ypaBHeHne /8- X =-1.

1)9; 2)7, 3)7;9; 4) pewenuit nem.
A 2. Pemrute ypaBHeHue X+4+4=0.
1)12; 2)40; 3) pewenuii nem; 4)12;-20.

A 3. Pemute ypaBuenue 1+ Jox+1=2x. Kakxomy U3 IpOMeKyTKOB ITPUHAUIEKAT KOPEHb YPAaBHEHUS?
1[-7;-4]; 2)[-3;-1]; 3)[0;2); 1[2:7].

Ix+2-3fy =0;

Ix-2-3[y=4

1)(2;-1); 2)(-1;2);  3)(8:;-1);  4)(-1:8).

B1. Pemnte ypaBHeHne ' X +3X —12=0. B oTBeTe 3anMmImMTE KOPEHL YPABHEHUS HJIH CYMMY KOPHEH,

A 4. Pemute cucremMy ypaBHEHUN {

€CJIM UX HECKOJIBKO.
C1. Pemnte ypaBHEHUE (3X - 5) -JJ=1-3x =3x-5.

Ilposepounas paboma no meme «Cmenennvie pynkyuuy
1. Boruucnure:

o\ 11 5 v s
a) 27°; 0) [g] ; B) 32°5-81%; 1) [23—1]-[23 +23+1].
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4 3 g 1 a2
2. YIpOoCTUTE BBIPOKEHUS: a) (i/a_s) 3; 0) a4-§/a_5; B) (X 2-y6]:£x 4 -ySJ.

1 1
b* +ad-
ab' 48 b om a=125;b=81.

as+b*

3. Haiinure 3HaueHUs BhIpaKEHUS

4

ulw

. S .
4. CocraBbTe ypaBHEHHUE KacaTeNbHOM K rpaduky QyHKIUU Y = 3 X°+ X" BTOUKE X=1.

1
5. Beraucnure 1iomiaas GUrypsl, orpaHndeHHON auHusamMu: Y =X 2;X=1; x=4;y=0.

Hpoeepolmaﬂ pa60ma no meme«Cmenenn C PAUUOHA/IBHbIM ROKA3ameiiem)

33
A 1. Berunciure (35) )

2 2
1)-1,5; 2)1,5; 3)——; 4)—.
)=157 2)L5; 3)-5: 4)3
A 2. [IpencraBbTe B BUJE CTENEHU C pallMOHAIbHBIM IIOKa3aTeIEM \5/ o
5 9 5 9
1)x 9; 2)x 5; 3)=x°; 4)-x5.
A 3. YapocTuTe BbIpaKeHHE y1'6 . «5/ y‘3 + yz.
L)y™%5 2)y>%5 3)y™s 4)y.

A 4. HaiinuTe 3HaYeHUE BBIPAXKEHUS

1)-2316; 2)-4; 3)2316; 4)4.
B1. Beruuciure (1,4-34-4/Z+2,6-\4/4-§/E)

1z
17

1
C1. CKOJBKO TIENBIX YHCENT Ha KOOPAWHATHOM MPsAMOii Mex 1y unciaamu a =—-31° ub = 37 2 Haitaure

3T YHCIIA.
Ilpogepounaa paboma no meme«/Iozapugpmot u ux ceoiicmear
1. Beruucnute log,, 7

l)%; 2)2; 3)7;4)%.

2+log, 8
2. Boumcaure 3°7°0%

1)48; 2)72; 3)17;4)14.
3. Pemnre ypaBuenne 5" = 3.
1)0,6; 2)log,5; 3)log; 3;4)3,5.

4. Havigure X, ecnu Igx= % lg6+2Ig3.

1)9+46; 2)946; 3)34)9,

B1. Beranciire log 3V2 + log, %

C1. Haiimure 3nauenue Beipaxenus log, Y/a’-b,ecau log, b= 13.
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Ilposepounas paboma no meme«PynKyusn)

1. 3anummre 0003HaYCHKE 00acTH onpeneicHus pynkuun y = f (X) (ob6nacTu 3HaueHUN HYHKITIH
y=9(x))?

1
2. KakoBa o0nacTh ornpeneneHust QyHKIUN Y = — .

X

3. KakoBa o6nacte onpezenenust GyHkuuu Yy = Sin X .

4. Ilycte X, < X, . Cpasuure f (Xl) uf (XZ) ,ecm y= f (X)—BOSpaCTaIOHla}I (yObIBarorias)
byHKIHS.

5. Oynkmus y = f (X) UMeeT CUMMETPUYHYIO 001acTh onpeneneHus. Kakoe paBeHCTBO HYXHO

JI0Ka3aTh, 9YTOOBI yCTAHOBUTH €€ HEUETHOCTH (YETHOCTH)?
6. SBnsiercs u YETHON WK HE4E€THON QyHKIMS Y =1tg X ?

Ilposepounas paboma no meme«Hccnedosanue pynkyuuy

1. KakoBa o6acth onpeaeinenus GyHKun Y =+/5X—4 .

2. SIBnsieTcst U YETHOM MM HeuéTHOM QyHKuus Yy =5X*?

3. Haitnute Touky nepeceuenus rpaduxa pyHkiuu Y= X>—5X+6 ¢ ocbro opaunar (abeuuce).
4. Haiimute Touky nepeceueHus rpadpuka Gpynkimuu Y = 3X+ 15 c ockro abcrucc (opauHar).

5. Kakue HepaBeHCTBa HAa/I0 PEUIUTh, YTOOBI HAUTH

POMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKITHH }

y=x*—X.

Ilposepounaa paboma no meme« Pynkyuu u //’
zpaghurkuy» ™ /

[Ipn BommonHenun 3ananuii AI1-A4 wucnonb3yiTe \1\1' ) A

rpapuxk ¢ynkuun Yy = f (X) , M300pak€HHBIN Ha 0 \ /( 1
pPHCYHKE.

1. Ykaxxute 06nacTpb onpeneneHus GyHKIUU 1

y="1(x)

1)vxe[-6;8]; 2)vxe[-6;1)u(1;8];

3)vxe[-3;4]; 4)vxe[-3;1)u(1;4].

2. Vkaxute 00s1acTh 3HaUeHUsI (QYHKIUU Y = f(x).

1)vye[-3;4]; 2)vye(-2;3];

3)Wye[2;4]; 4)vye(-1;2].

3. Ykaxute Hyau QyHKIUN Y = f(X).

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

4. Ykaxure Bce 3Ha4eHUS X, IPH KOTOphIX f (X) <1,5

1)vxe[-3;-2,5)u(-0,5;3); 2)vxe(-3;-2,5);

3)vxe(-2,5;-0,5)u(3;4); 4)vxe[-2;1,5).

B1. Jlana pynkius y = f (X) Haiinure 3HaueHue BoipaskeHus f (—4)+ f(2) recnu
Xx+1

f(x): X Xl

ecm x<-—1;

> recau x> —1.
X +1

27



C1. U3 obnactu onpenenenus pynkuun y = f (x) HalUTe HAaMMEHBIIIEE LIE0€ YUCTIO:

1
y= +4-X.
JX+5
IIposepounas paboma no meme «Ilokazamenvruas Qynkuyus»
1. 3nas, yro 3" = a, Haiimure 377",

YA )
a . 2. 2.
1)7;, 2)a’; 3)3a°; 4)2a-1.
2. Ha pucynke n300paxén rpagux GyHKIIN

> l)y=($) ;2)y=(7£] 3)y=7": 4)y=7""

—-/1

X
3. J1nst 3amaHHON (YHKUIMH, HAllAUTE BEPHOE YTBEPKACHUE Y = (E) .

1) pynkuus éo3pacmaem na [0 s 3] ;
2 ) pynkuus asnnaemca Heuémuoii;

3)naubonvmee 3nauenue ynkyuu na [—3; 2] paeno 8;

1
4 )naumenvuiee 3Hauenue GyHKyuu Ha [—2;—1] pasno r

-85
1
4. PacrionoxkuTe B ropsake yosBanms uncna 6% ;67 (5) 1.

1 -85 1 -85 1 -85 1 -85
1)1;6J§;67°;(€) ; 2)(5] ; 67°;6%; 1. 3)670;6J8—;1;(E) ; 4)670;645;(8) L.

J3-2
B1. Berunciure (52”5) 433 o7

524+6-5°
C1. Haiinute 3HaueHHE BBIPAKEHUS 527 ecau m =4.

Ilpogepounaa paboma no meme«lozapughmuueckan pynkyusy

1. Haitnure 3Hauenue ynkiuu Y = log, X npu xl=%;x2 =\/E.
1 1 1 1
-2;—; 2)2;—; 3)—-—3;2; 4)—;2.
) 2 ) 2 ) 2 )2

2. Haiimure X, npu KoTopoMm 3HadeHue Gynkuuu Y =109, X pasno — 3.
3

1)-1; 2)9; 3)27;4) makozo x ne cywgecmeyem.

3. Cxematn4Ho n300pazute rpaduk GyHKIUN y=log; x .

1
4. CpaBHute c enunuieit uncna A=1og, 5 u B =log, § .
2

1)A>1;B>1; 2) A>1;B<1; 3) A<1;B>1;4) A<1;B<1.
B1.HaiijuTe pa3sHoCTh MexkTy HaMOONBIINM M HAMMEHbIIMM 3HadeHusmMu Gynkuun Y = 10g 4 X Ha
MIPOMEXKYTKE 1.1

PONEIYTE® 1648 |

C1. Jlns xasxioro 3Havenus napametpa D naiinure o6macts onpenenenus Gpynkuun Y = log, (b- X+ 2) .
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Hpoeepolmaﬂ paéoma no meme«Pewenue nokazamenvrnovix ypaeuenuﬁ U Hepasencme»

1 6—4x
1. Pemmre ypaBuenne 9°** = (5] :
4 4 2 2
1)-—=; 2)=-=:;3)=; 4)—.
) 3 ) - )7 )9

x—4 X
2. Pemre HepaBeHCTBO (%) —(%) > 120.

1) Vxe[—3;+oo); 2) pewenuit nem; 3)Vxe(—oo;—3]; 4)VxeR.

2
3. Pemmnre ypasuenne 10%% ¥ =0,01.

1)-2; 2)-1,5;0,5; 3)-0,5;1,5; 4)-0,5;2.
4. Haiinute HauMMEHBIIIEE 11€JI0€ PEIICHUE HEPABEHCTBA i5 <5%* <125,

1)-4; 2)2; 3)-5;4)0.
BI1. Pemire ypaBuenue 647 =12+8".
32-2"
x*—8x+15 "
Iposepounas paboma no meme «Ilokazamenvuasn u nozapupmuueckasn gynkyuu. Ioxazamenvhole
YPAGHEHUA U HEPABEHCMEA)

C1. Pemite HEPaBEHCTBO

[Tocrpoiire rpadmku pynkimit: 1.y=0,4*+1; 2.y=log, (X— 2).

100-4* 32
Pemmre ypasnenns: 3.4**° +4* =260; 4. 00 - 3

5° 25%
x2-5 X X
5. Pemute HepaBeHCTBa: a) 1 > 1 ; 0) o =27 >0.
2 16 3x—-4

6. Pemnre HepaBeHncTBo 36 —2-18* > 8-9%,
IIposepounas paboma no meme «Onpedenenue mpuzoHOMeMPUIECKUX QYHKYUIL)

1. Boruucnure: a) sin%[; 0) COS(—STEJ; B) tg (—%); r) ctgl3,57.

J3

. 1
2. Pemute ypaBHEeHHUs: a) Sint = 2 ; 0)cost=———.

3. Yopoctute BeipaxkeHnue: Ctgt - sin (—t) + COS ( 2 — t) .

_ gt _ cos?t.
tgt + ctgt

5. Beraucnure: 2-sin870°++/12 - cos570° —tg60° .

4. JToka)XuTe TOXKACCTBO:

. 4
6. U3BecTHO, uTO SINt = E; %< t <z . Beruncnure: cost; tgt; ctgt .

Ilposepounaa paboma no meme « Tpuzonomempuueckue opmynvt c10xicenus ap2ymeHmos

Haitnure 3HaueHUs BhIpaKECHUIA:
1.s5in58°-co0s13°—co0s58°-sin13°; 2. cosi-cos7—”— sin 2~ sin7—7r .
12 12 12 12

YIpOCTUTE BBIPAKEHUS:

3.cos(t—s)—sint-sins; 4.%-003a—sin(%+a].
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5. JIokaxure TOXXIECTBO sin(a+,b’)+ sin(a—,B) =2-sina-cosf.
6. Pemmute ypaBHeHHe SIN3X-C0OS X+ C0S3X-SiNnX=0.
Ilposepounas paboma no meme « Dopmyil MPUSOHOMEMPUUY
sin2t-cost

2.sint
2. Pemute ypaBHeHune SINS5X =siN3X .
3. Pemure ypaBHeHue SiN5X =sin3x.
4. Jloka)uTe TOXKIAECTBO 2-COS” (45° + 4a) +sin8a=1.

1. Yopocture BbipakeHue 1—

5. Beruncante €0s70°+ sin140°—cos10°.
6. Haiiqute KOpHU ypaBHEHUS J3-sinx+cosx=1 na OTpe3Ke [—37r; 37r] :

Ilposepounasn paboma no meme « Tpuzonomempuueckue ypasnenusn»

Pemmre ypaBuenusi:  1.2-sin X++/2=0. 2.C0$(§+%)+1=0.

3. Pemte ypaBHeHue COS(27r— X)— Sin(%+ X] =1.

4. PeruTe ypaBHeHHE SiN X-COS X+ 2-SiN* X = C0S* X .
5. Haiiaute KopHH ypaBHeHHs SiN® X —2-C0S X+ 2 =0 Ha oTpe3ke [—575; 3ﬂ'] .

6. Permte ypaBHernue 3-Sin° X—4-sin X-cos X+5-¢c0s* X = 2.
IIposepounan paboma no meme «llpasuna u hopmynst omviCKanus NPOU360OHBIX)

1. HaiiguTe npon3BoIHY0 (QyHKIMH:
4
X

a) y=X°; 0) y=3; B) y=—; r) y=3-2x;

n) y=2-Jx+3-sinX;e) y=X-C0SX; %) y=tg7x; 3) y=(3x+5)4.

2. Haiigure yroi, KOTOpblii 00pa3yeT ¢ MOJ0KUTENBHBIM JIyUOM OCH abcLuce KacaTellbHas K rpaduky
10 7

byHKIIUN y=ﬁ_7+ 3:X—2 BTOUKE X, =1.

3. Berauciure f'(%], ecin f(x)=2-sinx+3- X>=2m-x+3.

4. TIpsMonuHeHOe IBIKEHNEe TOUKH OMUCHIBAeTCS 3aKoHOM S = t° —t° (m). HaiimuTe eé ckopocTs B
MOMEHT BpeMeHn t = 2C.

5. Haiinure Bce 3HaUeHHs X , P KOTOPOM BBITIOTHSETCS HepaBeHCTBO '( X) <0, ectun
f(x)=12x-x°.

Ilposepounasn paboma no meme «Illpumenenue npou3zeo0Holl K UCcie006aHUuI0 QYyHKUUi»

1. Jlana pynxius Yy = X —3x+ 4 . Haiiqure:
a) TIPOMEKYTKH BO3PACTaHHUs U yObIBAHMS (yHKIUH;
0) TOUKH SKCTPEMYMA;

B) HauOoJIbllIee U HAaUMEHbIIIee 3HaUeHUs! QYHKIIMHU Ha OTpE3Ke [—1; 4] .
2. Tlocroiite rpaduk GpyHkImE Y = X° —3X* +4.
3. CocraBbTe ypaBHEHHE KacaTeIbHON K TpapuKy GyHKIUU Y = 4/x B TOUKE X=4.

4. TInomans IpsAMOYTONLHOTO y4acTka, paBHa 144 m*. Ilpu Kakux pazMepax y4acTKa JITHHA

OKPY’KaIoIIero ero 3abopa Oy/eT HauMeHbIIeH?
Ilposepounasa paboma no meme «Ilepeoodpaznan u unmezpany

1. lokaxwure, uro F (X) = x* —3sin X sBaseTcsa neppoobpasHoii 1 f (X) =4x>—3-CoS X.
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4 . . .
2. lns GyHKuMU Y = —-+ 3+ SiN X HalauTe Kakyo — HUOY/Ab NEPBOOOPA3HYIO, 3HAYEHUE KOTOPOH B
X

TOYKEC X = - OTPHULATCIBLHOC YHCJIO.

T

, z
dx ¢

3. BeiurcauTe HHTErpasibl: a) j —=; 0) ICOS 2xdx.
1 VX 0

4. Beryuciute mIomaab GUrypsl, orpaHndeHHol muauamMn: Yy =1—x°; y=0; x=-1.
5. Beraucnute miomans GUrypsl, orpaHiuenHoi rpadgukom ¢ynknun Y =0,5- X%+ 2, KacaTeapHOM K
sTOoMy rpaduky GpyHKIHH B TOUKe ¢ abcimccoit X =—2 u npsmoit X =0.

Ilposepounasa paboma no meme «llonamue o nezasucumocmu coovimuil. Bepoamnocmov u
cmamucmu4ecKkasn 4acmomanacmynieHus cooblmusy.

1. Tpu crpenka crpensitor no muuieHu. IIpenmonaraercs, 4yTo COOBITHS TOMAJAAHUS B MHUILIEHb IS
CTPEJIKOB HE3aBUCUMBI u BEPOSITHOCTH NoTa aHus CTpPEJIKOB B MUIIIEHb

pasusl: p, =0,9;p, =0,8; p, =0,7 . KakoBa BepoATHOCTb TOT'0, YTO:

a) BCE TPU BBICTPEJIA OKAXKYTCS YCTICIIHBIMU?
0) X0Ts OBl OJIMH U3 TPEX BBICTPEIIOB OKAXKETCS yCIEUTHBIM?
B) OJIUH BBICTPEJ OKQXKETCs yCIIEUTHBIM, /IBa HE YCIICITHBIMU BBICTpETaMu?

2. Cnenmanuct Boiciiel kBanudukauu cooupaer 40 % npubopoB, HaNEKHOCTh KOTOphIX paBHa 0,95
npuOOpoB, HAIEKHOCTh KOTOpbIX paBHa 0,75. OmnpeaenuTs BEpOSTHOCTH TOTO, YTO CIy4ailHO

0TOOpaHHBIN prdop OyneT paboTaTh O€30TKA3HO.

3. 15% Bcex myxunH u 5% BceX XKEHIIMH — JMalbTOHWKHA. Hayraj BeIOpaHHOE JIMIIO OKa3alioCh

JaJIbTOHUKOM. KakoBa BEPOATHOCTHL TOTO, YTO 3TO MYXKYHHA. Yucno MYKYHUH MU KCHIIUH CUUTACTCA
OJJVMHAKOBBIM.

4. Uper oxora Ha Boska. B oxore yuyBcTBYIOT 4 OXOTHHMKA. H, —coObITHE — BOJK BbIIEN Ha 1-ro
OXOTHHMKa. H, — coOblTHE — BOJNK BhIIIENT Ha 2-TO OXOTHHKA. H,— coOblTMe — BOJK BhIIIENT HAa 3-TO
OXOTHHMKA. H, — coObITHE — BOJK BbIILIEN HA 4-TO OXOTHHUKA.

BeposiTHOCTB BbIXOJa BOJIKA Ha 1- rO 0XOTHHKA paBHa P ( H1) =p, =0,4.

BeposiTHOCTB BbIXO/1a BOJIKA Ha 2- TO OXOTHUKA paBHa P ( H 2) =p,=0,3.

BeposiTHOCTB BBIX0/1a BOJIKa HA 3- rO OXOTHHMKA paBHA P ( H 3) =p,=0,2.

BeposiTHOCTB BBIXOJ1a BOJIKA HA 4- TO OXOTHHKA paBHa P ( H 4) =p,=0,1.

BCpOHTHOCTB Y6HI>'ICTBa BOJIKa IICPBBIM OXOTHHUKOM, ¢C€CJIM BOJIK BBINICI HC Ha HCro, paBHaA

P(A/H,)=0,9.
Bep0$ITHOCTI> y6PII>'ICTBa BOJIKA BTOPBIM OXOTHHKOM, €CJIM BOJIK BBIIICIT HE Ha HETO, paBHaA
P(A/H,)=0,8.
BepOSITHOCTL y6I/II7'ICTBa BOJIKa TpPETbUM OXOTHHKOM, C€CJIM BOJIK BBIIICI HE HaA HCro, paBHA

P(A/H,)=0,7.

BepostHOCTh yOMIiCTBa BOJKAa YETBEPTBIM OXOTHHKOM, €CIM BOJK BBINIET HE Ha HEro, paBHA
P ( A/H 4) =0,6 . KakoBa BeposTHOCTb yOuiicTBa Bonka?

5. Mmeetcst Tpu ypHBL. B mepBoit HaxoauTcest 5 Oenbix mapoB U 3 4E€pHBIX, BO BTOpOil —6 Oenbix U1 2
4EépHBIX, B TpeThei —10 Oenbix mapoB. BelHUMaOT Hayrajg ofauH map. YpHa BBIOMpAeTCs TOXKE Hayral.
Haiit BeposITHOCTB TOTO, YTO TOT IIap OEIbIi.
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6. Tpu cTpenka CTPENSIOT MO OJHOM IENH 1Mo 2 pa3a KaxAblid. MI3BECTHO, 4TO BEPOSITHOCTH IMOMaIaHuUs
Ui Kaxnoro crpenka paBHa 0,5 W He 3aBUCHT OT pe3ysibTaTOB JPYTUX CTPEIKOB M IMPEIBITYIIHX
BBICTpENIOB. MOXHO 1 yTBepkaaThC BepossiTHOCThI0 0,99, uTo B 11enb nomaer XoTs Obl  OJIMH BBICTPEIL.

T'eomempuas.
Ilpogepounasa paboma no meme «B3zaumnoe pacnonodxcenue nPAMbIX U RAOCKOCHIU.

HapaﬂﬂeﬂbHOCIMb RPAMDBIX U naockocmeity.

1Ilpsmbie @ u b mnepecekatorcs. [Ipsimasic sBiseTCS CKpeIMBArolIeics ¢ mpsMoit @ . Moryr i
npsiMbie b ¥ ¢ OBITh apauIeIbHBIMU.

2. [Tnockocte @@ mpoxoauT uepes cepennubl 00koBbIX cropon AB u CD tpaneuun ABCD - touku M
u N.

a) llokaxwure, uto AD /.

0) Haitnure BC, ecmu AD=10cm; MN =8 cm.

3.Ipsimass MA nipoxoaut uepe3 BepmnHy kBagpata ABCD u He neXuT B MIIOCKOCTH KBajpaTa.

a) Hokaxwure, uto MA n BC - ckpemuBaroniyiecs npsmeie.

6) Haiigute yron mexnay npsameimu MA u BC, ecmu ZMAD =45°,

4. Touku E n F nexar B miockoctu B, a touka M - B iockoctu @ . [locTpoiiTe TUHUM TTepecedeHust

wiockoctd EMF ¢ mnockoctamua u B . Tosicaure.

5. OcnoBanne AD tpanemun ABCD nexwutr B minockoctd a . Yepe3 Touku B u C mpoBeleHBI
napaiesibHbIe TPsSMBIC, TIEPECEKAOIIHEe IIIOCKOCTh B ToUKax E u F cOOTBETCTBEHHO.

a) Joxaxwure, uro BCEF - mapannenorpamm.

0) KakoBo B3aumHoe pacmnosoxenue npsimbix EF 1 AB ? [osicauTe.

6. Otpe3ok AB mapaiiesieH mIOCKOCTH & , a oTpe3ok CD nexur B 3T0it nminockoctu, npuuém AB =CD.
MokHO 1 yTBepKAaTh, uTo 4eThlpéxyroapHuk ABCD - napannenorpamm? [Toschute.

Ilposepounasa paboma no meme «llepnenouKynapnocms npameix u naockocmeii. Muozozpannuxuy.
1. KA - nepneHuKymsp K miockoctu Tpeyronsauka //ABC . M3Bectho, uto KB 1 BC'.

a) lokaxkure, uro TpeyroibHuk [/ABC - mpsMoyronbHBIN.

0) Joxaxure nepneHANKYIIpHOCTH T1ockoctet KAC u ABC .

B) Haiimute KA, ecmu AC =13 cm; BC =5 cm; LKAB =45°.

2. OcHoBanue AC paBHOOEIPEHHOTO TPEYTOJIbHUKA JIEKUT B IUIOCKOCTH « . Haiinute paccrosiHue OT
Touku B 1o miockocty @ , ecnu AB =20 cm; AC = 24 cm , a ABYTPaHHBIN YTOd MEXAY TIOCKOCTSIMH

ABC n a pasen 30°.

3. U3 Toukn A K IUIOCKOCTH @ TpoBeneHbl HakiIoHHbIe AB u AC, oOpa3yromme ¢ TUIOCKOCThIO &
paBHbIe yribl. M3BecTHO, uT0 AB = BC . Haiimute yriel Tpeyroiasauka //ABC .

4. OcHOBaHuE NPSAMOI MPU3MBI — IPSAMOYTOJIbHBINA TPEYTOJIBHUK C KaTeTaMu 6 u 8 cm. Halinute miomanb
OOKOBOI TOBEPXHOCTH MPHU3MBI, €M €€ HanOoJbasi 00KOBasi TpaHb — KBaAparT.

5. BokoBoe peOpo MpaBUIBHON YETHIPEXYTOJBHOW MUpaMUIbl paBHO 4 cmu 00pa3yeT C IUIOCKOCTBIO
OCHOBaHHMS MTUPaMUIBI yrour 45°.

a) HaiiguTe BBICOTY IMpaMUIBI.

6) Haiinute ruomaas O0KOBOI MOBEPXHOCTH MUPAMUIBI.

6. PeObpo npaBunsHOTO TeTpadapa DABC pasHo a . [locTpoiiTe ceueHne TeTpa’apa, mpoXosiiee Yepe3
cepenuny pedbpa DA mapamnensHo mtockoct DBC , m HaliauTe mutomamb 3TOro CeYeHHUsI.
Ilpogepounaa paboma no meme «Bexkmopwt 6 npocmpancmeey.

1. lan xy6 ABCDA,B,C,D,.

a) HazoBute BexTOp ¢ Havyanom B Touke D, , paBHbIi BekTopy AB.

0) HazoBure Bektop paBHblii, AB, +B,D.
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B) Hasosure BexTop pasubiii, D,D—-D,B.

r) HazoBute BekTOp ;(, YIOBJIETBOPSIIOLINN PABEHCTBY DA+ X+ DD, =DB, .
2. B npaBunbHOM TeTpasdape DABC c pebpom a ToukaO - mentp tpeyroasnuka //ABC .

a) [Toctpoiite BeKTOP Eﬁé - EFA Y HAWUTE €ro JJIMHY.

0) Haitnure DA+ AC -0C]|.

3. MA - nepneHmukymsip K tiockoctd pomba ABCD. Paznoxute BekTop MC 1o BEKTOpaM
AB; AD; AM .

4. BekTopsl d b HekosutHeapHbl. Haiinure 3HaueHus K, mpH KOTOPBIX BEKTOPBI C = k-d+4b u
d =3+k-b xommueapHsI.

Ilposepounasa paboma no meme «Koopounamwl u 6ekmopul 6 npocmpancmee.

1. JlaHbl TOYKH A(2;—4;1) " B(—2;03).

a) HaiinuTe koopauHaTel cepequnbl otpeska AB .

0) Haligure koopauHaThl U JUIMHY BEKTOpa BA.

B) Haiinure xoopaunatel Touku C , ecnu CB=BA.

2. JlaHbl BEKTOpPBI A U b , IpuuéM a = 6?—8l_<’; ‘6‘ =1; (5;6)= 60° . Haiinure:
a)d-b; 6)[a+b

HePIICHIUKYJISPHBI.
3. B xy6e ABCDA B,C,D, c pebpom 1 touka O - -uentp rpanu ABCD . Hcnonb3ys MeTon KOOpIuHarT,

; B) 3HaueHne M , MPH KOTOPOM BEKTOPHI a | C {4 71, m}

HauuTe:

a) yroan mexay npsmeiMu A D u B,O.

0) paccrosinue ot Touku B 1o cepenuns otpeska A D.

4. Nan npaBunbHbli TeTpasap DABC c¢ pe6pom a. Ilpu cummerpun otHocuTensHO miockoctu ABC
touka D nepenuia B rouky D, . Haiigure DD, .

Ilpogepounaa paboma no meme «Lununop. Konyc. Hlap. O6vémbr meny.

1. Ha paccrosHun 8 cmOT LEHTpa Iapa NPOBEIEHO CeueHHe, JJIUHA OKPY)KHOCTH KOTOPOTO paBHA
127 em. HaiinuTe miomaas ero HoBEpXHOCTH.

2. Bricota nunauHIpa BABoe Ooiblie ero paauyca. [lnomane O0KOBON MOBEPXHOCTH LMJIMHApA paBHA
1007 cm® .

a) HaliguTe nomanb 0ceBOro ceueHus HUJINHAPA.
0) HaiinuTe ruiomaas cedeHus HMINHIPA, TPOBEAEHHOTO MapajuIeIbHO €ro OCH Ha PacCTOSIHUN
4 cm ot Heé.
3. IlpsAMOYToJIbHBIA TpPEyrojbHUK C THUIOTEHY30H 25 cm W TpoBenEHHONM K Hel BbicoTo 12 cm
BpaniaeTcsl BOKpYr TMNoTeHy3bl. HaliuTe miomaas NOBEPXHOCTH TEIA, IMTOJY4EHHOTO MPH BPALICHUN.
4. Ha paccrosstauu 12 cm OT TIeHTpa mapa MpoBeJAeHO CeUeHue, paanyc KoToporo paseH 9 cm. Haiiaure
00BEM I1apa U MIOUIa/lb €ro MOBEPXHOCTH.
5. B mpaBuiIbHO# TpeyronsHo# mupamuse anodema pasHa | u 06pasyer ¢ BHICOTOH MHpaMuIBI YTOT & .
Haiinure 06b€M mupaMuib.
6. PaBHOOEIPEHHBIN TPEYTOJIILHUK ¢ OCHOBaHHEM & cm U niepuMeTpoM 18 cm BpamiaeTcs BOKPYT MPSIMOH,
napaujielbHOW OCHOBAHHUIO M MPOXOJSIIEH depe3 BEpIIMHY HAaUOOJIBIIEro yria TpeyrojibHuka. Haiinute
00BEM Tella BpalleHusl.

Temamuka nucomennvix pabom
Pa3zoen «Anzeopa»
Kopenp N-—ii crenenn u ero cBoiictBa. CTeneHb C palMOHAIBHBIM IOKa3arteneM. Jlorapudmer u ux
cBoiicTBa. Tpuronomerpuueckue (GpyHKIUH JT1000r0 yria. OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI.
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@®opmynbel npuBeneHus. DoOpMynbl CIOKEHHS M UX CleAcTBUA. ToXIECTBEHHBbIE NpeoOpa3oBaHMs
BBIPAXKEHHUI.

Pa3zoen «@ynxyuuy

Oynkuun u rpadpuku. KBagpaTHsiit TpéxuieH. DneMeHTapHOe HccaenoBanue GyHKIMK (MX CBOMCTBA U
rpadukn). Crenennas GyHKIHS. [TokazarenbHas ¢ynkuus.Jlorapudmuyeckas
¢ynkuus. Tpuronomerpudeckue QGyHKIUU. Yéraple M Heuy€THbIE (DYHKIHH. IIepnonnyHOCTH
TpUrOHOMETpHUUYeCKUX (GYHKUUH. CBOWCTBA TPUTOHOMETPHUUECKUX (PYHKUUH. ApPKCHHYC, apKKOCHHYC,
ApKTaHI€HC U apKKOTaHI€HC.

Pazoen «Hauana mamemamuueckozo anaiu3a)

[TpaBuna u GopMyIbl OTBICKAHUS IPOU3BOAHBIX. [I[puMeHeHne Nponu3BOAHOM K UCCIIEeJOBaHUIO (YHKLIUH.
[lepBooOpa3nas u uHTETpal.

Pa3zoen «Ypasenenusa u nepagencmea

YpaBHEHHUS U HEPABEHCTBA C OAHOM NIEPEMEHHON. Y paBHEHHU S, COIEPKALINE IEPEMEHHYIO 0] 3HAKOM
mMonyiisa. HepaBeHcTBa, conepikaliye nepeMeHHyo 1o 3HakoM Moayiid. VppannonanbHble ypaBHEHUS U
HEPABEHCTBA, U UX CUCTEMBI. Y PABHEHUS U HEPABEHCTBA C IapaMeTpoM. MeTo HHTEPBAJIOB.
[Toka3zarenbHble ypaBHEHHs U HEPABEHCTBA, U UX cucTeMbl. Jlorapupmuueckue ypaBHeHHs U
HEPABEHCTBA, U UX CUCTEMBI. [IpocTeiine TpUroHoMeTpuYeCKUe ypaBHEHMsI. TpUrOHOMETPUYECKHE
YPaBHEHHUS U HEPABEHCTBA, U MX CUCTEMBI. METO/bI pELICHNS YPABHEHUM.

Paszoen «Inemenmol meopuu éepoamnocment u MamemMamuiecKol CmamucmuKu

TabmuuHoe W rpaduveckoe TPEACTABICHUE JaHHBIX. UucnoBele  XapaKTEpPUCTHKU  PsAZIOB
naHHbix.IloodyepenHbIl U OHOBPEMEHHBIN BHIOOP HECKOJIBKHUX AJIEMEHTOB M3 KOHEYHOTO MHOXKECTBA.
DopMyIbIunCIia IEPECTaHOBOK, COYETaHUH, pa3MeleHnid. PerieHne KoMOMHATOPHBIX 3a7ad.

®opmyna Ounoma HproTona. CpoiicTBa OuHOMHaNbHBIX KodddunueHToB. TpeyronbHuk Ilackans.

DJeMeHTapHbIe U CIOXHbIE coObITHA. PaccMoTpeHue ciiyyaeB U BEpOSITHOCTH CYMMBI HECOBMECTHBIX
COOBITHH, BEpPOATHOCTH MPOTHBOIOJOKHOTO CcOObITUSA. IlOHATHE O HE3aBUCUMOCTH COOBITHH.
BeposiTHOCTB M cTaTUCTUYECKAs YaCTOTa HACTYIUIEHUS COOBITHSL.

Pazoen «I'eomempusn»

B3anMHOe pacnionokeHue NpsMbIX U INIOCKOCTEN. [1apaienbHOCTh IPSIMBIX U IIIOCKOCTEM.
[IepneHAMKYIAPHOCTD NMPSAMBIX U IUNIOCKOCTENW. MHOTrOrpaHHuKU. BekTOps! B mpocTpancTBe. KoopauHaTel
¥ BEKTOpHI B mpocTpancTie. Llumuaap, konyc, map. O0beMbI Tell.

Hmozoewlii mecm npomesicymounoii ammecmayuu no meme «Anzeopa u nauana ananusa» (1 sman)

1. Beraucaute sin® 15° +cos® 15°.
a)0,8756) 0,256) 0,75 2) npyroii oTBeT.

2. Halinure MHOXECTBO 3HAYECHU I arcsin(x\/; )

a) (—% ; %) 0) {0 ; %} 8) {—% ; %} 2) Ipyrou OTBET.

3. HaiiuTe HanMeHbIIHiA TIONOKUTENBHBIHA Mepro ] GyHKIHN Y = Sin° 3X .

a) 2?” 0)676) %2) JIPYTOii OTBET.

4. HaiinuTe Bce pelieHus: HepaBeHCTBa sin(Zx - %) < 0,5 u3 npomexyTtka (—7[ ; —%) .

3z S =& T 3T =« T T .
a) (— ’_T)U[_E’_1]6)(_”’_1]8)(_7’_E]U(_Z’EJZ) JPYToii OTBET.

5. Pemmte ypaBHenue 3Sin° X+10c0s Xx—6=0.

2 1
a)i?ﬂ+2mc;er@i%+ 27k ;K € Z 8) iarccos§+2mc;lceZe) JPYTOii OTBET.
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. /4
6. Haiinute npousBogHyto pyHKIMK Y = COS(ﬂ' - 3X) B TOUKE X, = 1

o2 5 32
2 2
7. Haiiaure TaHreHC yriia HaKJIOHa KacaTesbHOH K yHKiuu Y = 2X° — 33X’ B Touke X, = 2.
a) 206) 6 6) 28 2) npyroi OTBET.
2 —
8. Pemmte HepaBeHCTBO w <0.
x° =36
a) (—6 ; 6)U(6 ; 10] 0) (—6 ; 6)U(6 ; 10) 6)(—6 ; 10] 2) Ipyrou OTBET.

8) 0 2) mpyroii OTBeT.

. . 4
9. Haiinure cymMMmy HarOOJIBIIETO M HAMMEHBIIETO 3HAYCHUN (QYHKITUU Y = gxs — 4Xx Ha oTpe3ke [O ; 2] .

a) 0 6) % 8) % 2) Ipyrou OTBET.

10. HaiimuTe nHTEpBaNBI BO3pacTaHus PyHKIUN Y = — X(X - 2)2 .

a) (% ; 2) 0) |:§ ; 2:| 8) TAKUX HET. &) IPYroil OTBET.

Hmozosblii mecm npomescymouHoil ammecmayuu no meme «Anzeopa u navana ananuzay (2 sman)
1. Kakas nunus 3a1aeTcs ypaBHeHHEM X + Y2 +1=2y.

@) nmapaboyia ) OKpPY)KHOCTHG) IpsiMasi &) APyroi OTBET.

2. Haiinute 3naueHnue Belpaxkenus log, 0,4+ log, J2 + log, 10 .

a)2,56) 36)3,52) apyroii oTBeT.

3. Haiimute o6macte onpeneneHuss QyHKIUN Y = Ig(l -X=2 X2) .

a) (—1; 0 ,5) 0) [—l; 0,5] 8) (—oo ; —1) U(O 5 +oo) 2) Ipyrou OTBET.

4. Haiinute cymMmmMy KOpHEH ypaBHEHUS ||0g2 X+ 1| =2.
1 7 .
a)2 3 0)—26) 1§ 2) Ipyrou OTBET.

5. Haiiiute Bce MOJIOKUTENBHBIE PEIICHUS HepaBeHcTBa 4° +22> 3-2%.

a)0 {0} U[1;+oo) 0) [2 : +oo) 8) [O ; +oo) 2) Ipyroii OTBET.
6. Haiinure cyMMy KOpHEl ypaBHEHUS (X2 + X— 2) 1,5-x>=0.

a)—16) 06)12) HeT KOpHEH.
. . V4
7. Haiinure turomaas GpUrypsl, OrpaHHYeHHON JMHUSAME Y = COS X U Y = —COS X , eClin | X| < 5

a) 2 6) 8 6) & 2) npyroii OTBET.
8. B kakoii Touke npousBoaHas Gykimu Y= 2X—X"® pasHa 1.

a) 0,5 6)Takoi TOUYKH HET. 6)0,25¢2) npyroii oTBeT.

2
9.Bhr4mcInTe HHTErpal j( 2x—3) dx.
1
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a) % 0) % 8) 0 2) mpyroii OTBeT.

2x?—x-1

X*+x-2

10. HaiimuTe 061acTh 3HaUCHUI BBIPAXKESHUS
a)y#26) y#16)y# 32) npyroi oTBerT.
Hmozoswtii mecm npomerxcymounou ammecmayuu no meme « I'eomempusny (3 sman)

1. Tpeyronsauk ABC — npoexnus Tpeyroipauka MNP Ha mimockocTs @ , Touka D jexuT Ha oTpeske
AB, npuuem Touku A;B;C;D — npoeknuu touek M ;N ;P ;K coorserctenno. Haiinute MN , eciu
AD=4cm, DB=6cMm, MK =6 cwm.

a)12 cm 6) 10 cm6) 15 cMm 2) Ipyrou OTBET.

2. IInockocts @ , mapamnensHas cropoHe AB tpeyromsauka ABC, mepecekaer ero B Toukax A U B,

nexamux Ha npsmbeix AC u BC coorserctBenHo. Haiinute AC, ecnmu: AC=15cm, A B, =4cm,

AB =20 cwm.
a)3 cm 0) 10 cm6) 4 cm 2) Ipyroi OTBET.
3. HaiinuTe paccrossHue OT HEKOTOPOW TOYKHU 10 TUIOCKOCTH KBajpara, €ClId PacCTOSHHE OT 3TOH TOYKH

JI0 BCEX €ro CTOPOH PaBHO 4 cM, a CTOPOHA KBaJ[paTa paBHA 2 CM.

a)\13 e 6) 2/3 cm6) /15 o 2) Ipyroii OTBET.

4. PaccrosHue OT cepenuHbl oTpe3ka AB, mepecekaromero MmiockoCTb & , 0 IUIOCKOCTH @ pPaBHO
15 cMm, a paccTosiHHE OT TOUYKH A /10 TUIOCKOCTH @ paBHO 12 cm. HalauTe paccTostHEE OT TOYKH B 1o
IUIOCKOCTH & .

a) 38 cmb) 42 cme) 32 cMe) ApYyroii OTBET.

5. Ilpm xakom 3HadyeHun a  JjaiuuHa  Bektopa AB  paBHa 3710 2 Koopaunats!
Touek A(2;3;4); B(9;7;a).

a)—1u96)96)—9 ule) npyroii oTBET.

6. Touka C — mpoekuus Ttouku C, Ha miuockocTs ¢ . HaiinuTe KocHHyC yria MeEXAy IUIOCKOCTBIO
TpeyronsHuka ABC, u a, rne AB mpunagnexur a, ecnu tpeyronsHuUk ABC, - paBHOCTOpOHHHH, a

yron ACB - npsamoii.

a) ? 0) g 8) J3 2) Ipyrou OTBET.

7. Touka B pmemut otpe3ok AC B otHOmennu 2 : 3. Haiiaure koopauHaTel Touku B , ecnn
A(1;-2;4);C(6;12;9).
a)B(4;4;7)6)B(3;3,6;6)6)B(3.5;6;6,5)2) apyroii otser.

Hmozoswtii mecm npomercymounou ammecmayuu no meme « I'eomempusny (3 sman)

1. TTo kakoii (hopMyIie BEIYHUCISACTCS IUIOMAAb ITOBEPXHOCTH mapa paauyca R ?

a) 4rR*  6)wR’6) 2xR?2) npyroii oTBer.
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2. BokoBoe pebpo HAKIIOHHON MPU3MBI PAaBHO 6 CM M HAKJIOHEHO K IUIOCKOCTH OCHOBAHHS TOJ| yIJIOM

60°. HaifnuTe BHICOTY IPU3MBI.

a) J3 ou 0) 3 cM8) 3V3 cu 2) Apyroii OTBET.

3. Pammyc kpyroBoro cekropa paBeH 6c¢M, a ero yrom- 60°. CekTop CBEepHYT B KOHHYECKYIO
HOBEpXHOCTh. HaiiuTe momnaas OCHOBaHUS KOHYCA.

a) 27 cm? 6)0,57 cm%6) 7 cM?2) Apyroii OTBeT.

4. Haiimute 00beM TOJHOTO IIapa, €CIH PaJuychl €ro BHYTPCHHEH M BHEIIHEH MOBEPXHOCTU PaBHBI 3 CM
u 6cm.

a) 126 7 cm36) 189 7 cm36) 252 r cm> 2) npyroii OTBeT.

5. Inomaam rpaHeii mpsaMOyroabHOTO Mapatenenunena 2 cM?, 8 cm? u 4 cm?. Haitaure ero o6bem.

a) 8 cm® 6) 10 cm®6)6 cm32) apyroii oTBeT.

6. Haiinute o0beM TpeyronpHON mupamuibl, OOKOBbIE peOpa KOTOPOW B3aUMHO IMEPIEHIUKYISIPHBI U
paBHBI cooTBeTCTBeHHO 14 cM, 4,5cmu 2 cm.

a) 27 cm® 6) 21cm6)42 cm®2) apyroii oTBeT.

7. CrjmaBwiM JBa CBHMHIIOBBIX IIapa ¢ paguycamMu 3CM Kaxielid. Haiinute auamerp moiyduBIIETOCS
mapa. OTBET OKPYIIIUTE 10 JECATHIX.

a)l,4 cm 6)7,2 cm6)7,6 cMme) Ipyroii OTBET.

IK3amen no mamemamuxe
1 cemecmp
Teopemuueckasa yacmao

1.BeipaxkeHus ¢ nepeMeHHOMH, ux Kinaccudukamnus. ToxaecTBeHHbIE TpeoOpa3oBaHus
BhIpaKeHUI. MeTOIbI ToKa3aTeabCTBa TOKACCTB. (/Ipumepot)

2. llenble BbIpakeHUs U UX MpeodpazoBanHus. (PopMyIbl COKPALIEHHOTO YMHOXKEHUS €
00KA3aMenbCmeoM).

3. KBanpatsblii KopeHb. ApudmeTnyecKkuil KBaJIpaTHbIN KOPEHb U €ro CBOMCTBA (¢
00KA3aMenbCmeoM).

4. ToxxnecTBeHHbIE IPE0Opa30BaHuUs BEIpAKEHU, COJIEpIKalINX KBapaTHbIE KOPHU (060ocHo8amb
aneopummbot).

5. Kopenb N — ol cTenenu u ero cBorcTBa (¢ doxazamenbcmeom). TOXKAECTBEHHBIE
npeoOpa3oBaHusl BBIPAKCHUH, COACPKAIIUX KOPEHb N — cTeneHu (000CHO8amb anieopummbl).

6. CTeneHp ¢ palvoOHAIBHBIM [TOKA3aTeNIeM U €€ CBONCTBA (¢ 00KA3amMenbCmeom).
ToxxaecTBeHHbIE TpeoOpa3oBaHUsl BBIPAKEHUH, COAEPKAIINUX CTETIEHb C PallMOHATBHBIM [T0Ka3aTEJIeM.

7. [lonsitue norapudma. CporicTBa torapudmMoB (¢ doxazamenvcmeom). JlorapubmupoBanue u
noTteHurpoBanue. ToxaecTBeHHbIE MpeoOpa3oBaHusl BhIPAXKEHUN, COJEPKAIIHNX JIOrapu(MBbI.

8. O0mue cBeneHust 00 ypaBHEHUSX (ONpeeieHne, KOPHU, YUCIIO KOPHEH, YTO 3HAUUT PEIIUTh
ypaBHeHHE). PaBHOCHIIbHBIC YpaBHEHHSI U MX CBOMCTBA (¢ doKa3amenbcmeom).

9. JIuneiinoe ypaBHeHnue. MccnenoBanue ero pemenns. MeToapl peleHus JIMHENHBIX ypaBHEHUI
(aHamUTHYECKUN U TpadUUecKuil).

10. KBanpatHoe ypaBHeHHE (onpeziesieHne, BUbI, BEIBOJ (opmyi, Teopema Buera (c
00KA3aMenbCmeom)).

11. IpoOHO-panimoHalIbHBIE YpaBHEHHsI, CIIOCOOBI UX PelIeHHs (Oe300Kazamenbcmea).

12. Cuctembl TUHEHHBIX U HETMHEHHBIX ypaBHeHUH. CIIOCOOBI MX pelieHusI.

13. ppauuoHanbHble ypaBHEHUS U METO/BI UX PELLICHUS.

14. YpaBHeHus, copeprkaniiue IepeMeHHYIO MOl 3HAKOM MoyJist. Bubsl ypaBHEHUH U CIOCOOBI X
pelIeHus.
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15. Ilpocreiine nmoka3aTeabHbIC YPaBHEHUS, UX pelieHue. [IpueMbl penieHuns moka3aTreabHbIX
YpaBHEHUM.

16. IIpocreiimue gorapudMudeckre ypaBHEeHUs, UX pemenue. [IpuemMsl pemenus
norapupMHUUECKUX YpaBHEHUIA.

17.YpaBHEHHUsI CTENIEHU BBILLIE BTOPOW U METO/BI UX pelieHus. Teopema 0 LEeI0YUCIEHHBIX
KOPHSIX (€ QoKazamenbcmeom).

18. UnciioBbie HEPABEHCTBA U MX CBOMCTBA (C 00KA3AMENbCMBOM).

19. lokazarenbCcTBO HEpaBEHCTB. MeTO/Ibl JOKA3aTENbCTBRA.

20. HepaBenctBa ¢ nepemeHHoi. CBOWCTBA paBHOCHIIBHBIX HEPABEHCTB (C 00KA3AMeNbCMEOM).

21. JIuHeliHble HEPABEHCTBA U UX pEIICHUE.

22. KBajipaTHble HEPABEHCTBA U UX PEIICHUE.

23. JIpoOHO-paiMoHanbHbIe HEPABEHCTBA U MX pelieHue. MeTo HHTepBaIoB.

24. UppanuroHaibHble HEPABEHCTBA U UX PELICHUE.

25. Ilpocrteiiine noka3aTesbHbIE HEpAaBEHCTBA. [IpueMsl pelieHus NoKa3aTeIbHbIX HEPABEHCTB.

26. [Ipocreitmme morapudmudeckue HepaBeHCTBA. [Ipuemsbl permeHus gorapuGMUIecKiux
HEPaBEHCTB.

27. Buapl HEpaBEeHCTB, COJIEPKAIINX MTEPEMEHHYIO TI0]T 3HAKOM MOy sl. MeTOoAbl UX pPelIeHusI.

28.0mpeneneHne TPUrOHOMETPHUECKUX (PYHKIIHH YUCIIOBOTO apryMmeHTa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXk1eCTBO. COOTHOLIECHUS MKy TPUTOHOMETPUUECKUMU (DYHKIIUSIMU OJHOTO
aprymenTa (c 6616000Mm).

29. ®opMyJibl IPUBEACHUS (661600).

30. ®opMyIIbI CIOKEHHSI TPUTOHOMETPUYECKUX QYHKIHH (6b61600).

31. TpuronomeTpuyeckue GYHKIIUH IBOHHOTO U MMOJOBUHHOTO apryMeHTa (661600).

32. [Ipeobpa3oBaHue MPOU3BENCHUS TPUTOHOMETPHUECKUX (DYHKIMI B CYMMY, 00paTHOE
npeobpaszoBaHue (661600).

33. OnpeneneHue U cBocTBa QyHKIMK Y = COS X (00HO ¢ dokazamenvcmsom), rpaduk.

34. Onpenenenre u CBOUCTBA GyHKIMH Y = SiN X (00HO ¢ 0okazamenvcmeom), rpaduk.
35. Onpenenenue u cBoiicTBa GyHKIMH Y = tgX; Y = CtgX (0ono ¢ dokazamenscmeom), rpadux.

36. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMU UX CBONCTBA I TpaduKH.

37. Pemenune ypaBHenus SinX =a. Onpenenenue arcsina.

39. Pemienue ypaBHeHus: COS X = a. OmnpeneneHue arccosa.

40. OT60p KOpHEH TPUTOHOMETPHUUECKOTO YpaBHEHUS, YAOBIETBOPSIONMINX 3aJAHHOMY YCIIOBHUIO
(mpuHaaIeKAIMMUX TPOMEKYTKY) (4 criocoda).

41. Perenue ypaBHeHust tgX =a; ctgx =a. Onpexnenenue arctgx; arcctgx.

42. PenieHre TpPUrOHOMETPUYECKUX HEPABEHCTB.

43. PemieHne CUCTEM TPUTOHOMETPUUECKUX ypaBHEHUH.

44. PenieHue CUCTEM TPUTOHOMETPHUUECKUX HEPABEHCTB.

45. Tlonsitue o mpou3BOIHON (QYHKINHU, PU3HUECKUI U TEOMETPUUECKUI CMBICI TPOU3BOIHOM.

46. YpaBHeHUE KacaTelbHON K rpaduKy QyHKIIH.

47. IIpon3BOgHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

48. Ilpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

49. TIpumeHeHue MpOU3BOIHOM K UCCIIEAOBAHUIO (PYHKIMI U IOCTPOSHHUIO TPaHKOB.

50. IlepBoo6pa3zuas. @opmyna Hetotona-Jleitoaua.

51. TabnauuHoe U rpaduyeckoe npeacTaBIeHUE TaHHBIX.

52. YucnoBelie XapaKTePUCTUKH PSIIOB TAaHHBIX.

53. [loouepeHbIi U OAHOBPEMEHHBIN BHIOOP HECKOIBKUX JIEMEHTOB U3 KOHEYHOT'O MHOXKECTBA.

54. ®opmyIibl YUCIa IEPECTAHOBOK, COUETAaHUM, PA3MENIECHUMN.

55. ®opmyna 6uHoma HeroToHa.

56. CBoiicTBa OMHOMUATIBLHBIX KO3()PHUIIMEHTOB.

57. Tpeyronpnuk [Tackas.

58. DnemeHTapHBIC U CIOKHBIE COOBITHSI.

59. PaccMoTpeHHe ciay4yaeB M BEPOSTHOCTb CYMMBI HECOBMECTHBIX COOBITHH, BEpOSITHOCTbH
IPOTUBOIOJIOKHOIO COOBITHS.

Ilpakmuueckan wacmp
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[IpakTrueckas yacTh: TECT IO MaTepraiaM KOHTPOJBbHO — U3MEPUTENbHBIX MaTepuasioB EI'D u
Or.

CmotpuTe 3amavu u3 OTKpHITOTO OaHka 3amanuii o EI'D u OI'D B mocoOusx aiis MOArOTOBKU K
UTOTOBOM aTTecTaluy U Ha caite Pemryera.pd.

Ilpozpamma 3Kk3amena no mamemamuke
2 cemecmp
Teopemuueckasn wacmp

1. AKcHOMBI CTEPEOMETPUH.

2. B3auMHoe pacnosokeHue NpsSMbIX B IPOCTPAHCTBE (MapaJljIeIbHOCTh, IEPIEHANKYIISIPHOCTB).
Teopema 0 Tpex nepHeHaUKYIsApax.

3. B3aumHoe pacrnosokeHue NpsMbIX U INIOCKOCTEH B IPOCTPaHCTBE (MapajlieIbHOCTb,
NEPIEHIUKYIISPHOCTB).

4. B3auMHO€ pacroJioKeHHe IIOCKOCTEH B IPOCTpaHCTBE (MapaliieIbHOCTb,
HEPIEHIUKYIISPHOCTB).

5. CxpenuBaroiuecs npsiMblie (orpeieneHue, pacCTosiHUE, yroil).

6. [TocTpoeHne n300paxeHut MPOCTPAHCTBEHHBIX (huryp. OCHOBHBIC TPEOOBAHUS K
NEarorn4ecKOMY YEpPTEKY.

7. llpu3ma: BUIbI, CBOMCTBA, IIJIOMIAL TOBEPXHOCTH, OOBEM.

8. Ilupamua: BUJIbI, CBOMCTBA, IUIONIA/b IOBEPXHOCTH, OOBEM.

9. CoiicTBa TpEYroiabHON MUpPaMHIBI, HMEIOLICH paBHBIE OOKOBBIE peOpa. Caenatb BBIBOJ
OTHOCUTEJIBHO N — yrojJbHON MUpaMU/IbL.

10. CBoiicTBa TpeyrojipHON IHpaMu/ibl, 00KOBbIE pedpa KOTOPOH HAKIOHEHbI K OCHOBAHUIO 1101
oHUM yriioM. CaenaTh BbIBOJ OTHOCUTEIBHO N — YroJabHOW MUPAMMUIBI.

11. CoiicTBa TpeyrojipHON NUpPaMH/Ibl, OOKOBBIE T'PAHU KOTOPOI HAaKJIOHEHB! K OCHOBAHUIO O]
oHUM yriioM. CaenaTh BbIBOJ OTHOCUTENIBHO N — YrojabHOW MUPAMMUIBI.

12. CoiicTBa TpeyroJapHOM nupamMuabl, anodeMsl KOTOpoil paBHbI. CrienaTh BbIBOJ OTHOCUTEIBHO
N — yroJIbHON MUPaMUIBIL.

13. Tena BpameHus.

14. KomOuHanus mapa 1 MHOrOrpaHHUKOB.

15. KomOuHaus KoHyca 1 MHOTOTPaHHUKOB.

16. KomOuHaiuu en BpalieHusl.

17. O6bem Tena. CpoiicTBa 00beMOB. O0BEM MPU3MBI (ITPSIMOM M HAKJIOHHOM ), TUPaMUIbI,
KOHYca, IIWINHJpA, [1apa.

IlIpakmuueckaa uacmp

[IpakTudeckast 4acTh: TECT IO MaTepHajgaM KOHTPOJBHO — U3MEPUTENbHBIX MaTepuanoB EI'D u
Or.

CmotpuTe 3amadu U3 OTKpHITOTO Oanka 3amanuii mo EI'D u OI'D B mocoOusx asis mOArOTOBKU K
UTOTOBOM aTTecTalluy U Ha caiite Pemryera.pd.

H3yuenue pekomeHnoyemoi aumepamypul, UHGHOPMAYUOHHO-OUOIUOMEYHBIX UCIMOYHUKOS,
YueoOHo-memoouuecKux uz0anuil

Ocnoenasa numepamypa.

1. Anrebpa u Hauana mMatemaruyeckoro aHanuza. 10-11 kmaccel. ba3oBblil u yriyOiaeHHbIH
ypoBeHb [Tekcr]: yueOnuk / I11. A. Anmumos [u np.]. - M.: IIpocsemmenne, 2016. - 463 C.

2. I'puropreB, C. I'. Dnementsl Bbicmielt mMatematuku [Tekct] : yueb. nus cpen. mpod.
obpaszoBanus / C. I'. I'puropwes, FO. A. lyounckuid. - 10-e u3n., crep. — M.: Axagemus, 2014. - 320 c.

3. HanasH, A. A. Maremartuka [ D1eKTpoHHBIN pecypce] : yuel. aist cpea. nmpod. odpazoBaHUs
/' A. A. lagasH. - 3-e u3A., ucnp. u jor. - JlokymenTt Bookread2. - M.: UHOPA-M, 2017. - 543 c.: un. -
Pexxum noctyna: http://znanium.com/bookread2.php?book=774755.

4, Kannenan, C. A. JluckperHas maTemMaTuka [DJIEKTPOHHBIA pecypc] : yued. mocodue s
cpen. npod. oopazosanus / C. A. Kannenan. - Jlokyment Bookread2. - M.: ®OPYM, 2017. - 221 c. -
Pexxum moctyma: http://znanium.com/bookread2.php?book=614950.

o. Y4ebHO-MeTonn4Yeckoe nocoOue COOpPHUK TUNAKTUYECKUX MAaTEepHUaloB IO JUCIHUILIMHE
"Maremartuka" [DJIEKTpOHHBIN pecypc| : mis cTyaeHToB Beex crnenuanbHocTer CIIO / [ToBomk. roc. yH-T
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cepsuca (®I'bOY BIIO "IIBI'YC"), Kad. "Beicii. matemaruka"; coct. I'. A. Kupuuek. - JlokyMeHT
AdobeAcrobat. - Toasstru: IIBI'YC, 2014. - Pexxum nocrtyna: http://elib.tolgas.ru.

6. VYuebHo-MeToan4eckoe mnocodbue. COOpHUK MUIAKTHUECKHUX MATEPHAIOB MO JAUCITUILIMHE
"Maremaruka (anreOpa u Hadano aHanmza)' [Tekcr]: anms cTyaeHToB Beex crenuanbHoctedt CIIO /
[ToBoiok. roc. yH-T cepBuca (®I'BOY BIIO "IIBI'YC"), Kad. "Breicn. maremaruka'; coct. I'. A.
Kupnuexk. - Tonpsartu: IIBI'YC, 2014. - 222 c.

7. [Hapseirun, 1. ®©. MatemaTuka: anredpa 1 Hauajla MaTeMaTHYECKOIO aHANIN3a, TE€OMETPHSI.
I'eometpusi. bazoBerit ypoBenb.10-11 kmaccsr [Teker]: yueOnuk / . @ 1apeirus. - M.: Ipoda, 2016. -
236 c.

/Jlononnumensvhasn numepamypa.

8. I'mu36ypr, B. M. Auredopa W Hayaja maTeMaTuyeckoro anaiumsa. 11 kiacc.
Kontpoabubie padorsi[Teker]: s ygamuxcs obmeodpazoBat. yupexaeHuii (6a30Bbiii ypoBeHb) / B.
. I'muzbyprmox pen. A. I'. Mopakosuua. - 2-¢ u3., crep. - M.: Maemosuna, 2013. - 32 c.

9. EpmoBa, A. I1. CamocTosiTe/iIbHbIE 1 KOHTPOJIbHBIE PadoThI MO ajredpe U HaAYaJIaM
ananu3a qias 10-11 kaaccoB[Teker] : yae0. mocobue mist o6mmeoOpa3oBar. yued. yupexaenuid / A. I1.
Epmosa, B. B. ['onmo6opoabko. - 5-e uzz., uctp. - M.: Unekca, 2013. - 224 c.

10. MeToanyeckne peKOMEHIAUNH 10 PelIeHNI0 32/1a4 JUCHUILIHHBI ""MaTtemaTuka' no
Teme "'Ilpon3Boanas u ee npujaoxenus' [IaekTpoHHsbIid pecypce]: it Becex cnenmanbaoctei CIIO /
[ToBomxk. roc. yH-T cepBuca (OI'bOY BIIO "IIBI'YC"), Kad. "Beicii. matematuka" ; coct. P. M.
BaxmmasH. - JJokyment AdobeAcrobat. - Tomesartu: TIBI'YC, 2015. - 877 Kb, 84 c. - Pexxum nocryma:
http://elib.tolgas.ru .

11. Crnaiin nekiuuu TMCUMIUIMHBL «JluckpeTHas mateMatukay. Tema «DopMaibHBIE CUCTEMbBI»

[BJIeKTpOHHLIﬁ pecypc]: st Beex cnenuanbHoctedd CITO / TToBomk. roc. yH-T cepBuca (PI'BOY BIIO

«IBI'YC»), Kad. «Beicmias matemaruka»; coct. Criupura M.C.- Jlokyment Po.werPoit - TombsTTu:
[BI'YC 2014, - 523 Kb. - 80 c. - CD-ROM.

12. Cnaiin - Jgexknud no aucoumianHe ''Maremaruka'. Tema '"Iloka3areabHBIe
YPaBHEeHUS U HepaBeHCTBA'' [JiekTpoHHbIH pecypce]|: asa Bcex Hanpasiennit CITO / IToBomk. Toc. yH-
T ceppuca (OI'bOY BIIO "IIBI'YC"), [Kad. "Bsicmi. marematuka']; coct. E. B. Adanaceesa. -
Hoxyment PowerPoint. - Tonsstrr : [IBI'YC, 2013. - 891 KB, 37 c.: ui.. - CD-ROM.

13.  Cnaiig nekuuu gucuuiiinHbel «MatemaTtukay. Tema «lIpousBogHas U ee MPUITIOKESHHS
[BHeKTpOHHHﬁ pecypc]: s Beex cnenuansHocteit CITIO/ [ToBomk. roc. yH-T cepBuca (PI'BOY BIIO

«IIBI'YCp»), Kad. «Boicmas MmatemaTtukay; coctaB. baxmuusan P.M.- Jlokyment JlokymentrPowerPoint.—
Tonesartu: I[IBI'YC, 2015. - 309 KB, 48 c.: uin. - CD-ROM.

14. Cnaiin-neknuum mno aucuumniaude '"'Marematuka'. Tema '"IlepBooOpasHass u
uHTerpai' [JyexkTpoHHblii pecype]: s cryaeHtoB 1 kypca Bcex crneuuanbHocteir CITO / IoBomxk.
roc. yH-T cepsuca (®I'BOY BO "IIBI'YC"), [Kad. "Beicui. matematuka"] ; coct. P. M. baxmuusH. -
Hoxyment PowerPoint. - Tonssttu: [IBI'YC, 2016. - 1,17 MBb, 72 c.: un.. - CD-ROM.

Ilepuoouueckue uzoanusn:

1. EcTtecTBeHHbIE 1 MaTEMAaTUUECKHE HAayKH B COBPEMCHHOM MHUPC

2. N3Bectust CaparoBckoro ynusepcurera. Hoas cepusi. Cepus: Maremaruka. Mexanuka.
uH(pOopMaTuKa

3. Maremaruka U MaTEMaTHYECKOE MOJIETMPOBAHUE

Ilakemul KomnvlOmMeEpPHBLIX NPOCPAMM:

-Windows

-MicrosoftOffice

-MS Word

-MS Excel

-MS Power Point

Hnmepnem — pecypcwt:

1. Allmath.ru [DnexTpoHHBIH pecypc]: BCs MaTeMaTHKa B OJHOM MecTe. — Pesxum mocTyma:
http://www.allmath.ru/. - 3ar:. ¢ sxpaHa.

2. Exponenta.ru[DnekTpoHHbIii pecypc]: oOpa3oBaT. Mar. calWT. — Pexum pgocryna:
http://www.exponenta.ru/. — 3arJ. ¢ 3kpaHa.

3. Math-Net.Ru[Dnekrponnsiii  pecypc]: obriepoc. Mar. mopral. — PexuM [oCTyma:

http://www.mathnet.ru/. — 3ar. ¢ s3kpaHa.
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4, l'oToBhle 3agauM W  pelICHWS OHJIAMH  [DJeKTpoHHBIA  pecypc]. -  Pexum
noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3arx. ¢ sxpana.

5. Pemienne BpICHICT MaTeMaTHUKW OHJIAMH  [DJEKTpoHHBIA  pecypc]. -  Pexum
nocryna:http://mathserfer.com/. - 3aru. ¢ 3xpaHa.
6. OnekTpoHHas OubnuoreyHas cuctema [IOBOMIKCKOro rocynapCTBEHHOIO YHHBEPCHUTETA

cepBuca [ DIeKTpOHHBIH pecypc]. - Pexxum mocryma: http://elib.tolgas.ru/. - 3ari. ¢ sxpana.

6. MeToauuyecKue YKa3aHusd 1J1d Oﬁy‘lalOIIIHXCﬂ 0 OCBOCHHIO JTUCHMUILJIMHBI
HHHOBaIUOHHBIE 06pa30BaTeJIbHLIe TEXHOJOI'HHA

WNuTepakTuBHas (opMa MPOBEICHUS 3aHATUN: CIANI - JICKIIUU TI0 TeMaM: ajredpa parmoHaIbHBIX
U MPPALMOHAIBHBIX CTPYKTYp; CTENEHU M JorapudMbl; 3JeMEHTapHble (DYHKIMM; MOKa3aTelbHble U
Jorapu(pMHUUECKUE YpaBHEHHUS, HEPABEHCTBA W WX CHUCTEMBbI; TPUTOHOMETPUS; IJIAHUMETPUS;
CTEpEOMETPHS.

B Hauane cemecTpa cTyAe€HTaM HEOOXOAMMO O3HAKOMHUTBCS € TEXHOJIOTUYECKON KapToi
JUCLHUIUIMHBL, BBIACHUTb, Kakue€ pe3ysibTaThbl OCBOCHMS JAUCLUUIUIMHBI 3asBJICHbl (3HAHUSA, YMEHU,
IPAKTUYECKUNA OmbIT). [l yCHemHoro ocBO€HUs AUCLUMILIMHBI CTYJIEHTaM HEOOXOJMMO BBIIOJIHUTD
3aJaHus, NPelyCMOTpeHHbIe paldoueil yuyeOHOM NporpaMMoi AMCHUIUIMHBI U NPOWTH KOHTPOJIbHBIE
TOYKM B CpPOKH, yKa3aHHble B TexHoyiornyeckoil kapre (paszmen 11).0T kauecTBa M IOJHOTHI X
BBINOJIHEHUST OyAeT 3aBUCETh YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHLIMH W OLEHKa TeKyIIeH
yCIIeBaeMOCTH 10 AucuuIuinHe. [1o uToram TekyImei ycreBaeMoCTH CTYIEHTY MOXKET OBITh BBICTAaBIICHA
OLICHKa II0 IPOMEXYTOYHOM aTTeCTallud, €CIU 3TO IPELyCMOTPEHO TEXHOJOTMYECKOW KapTon
mucuuruHbl. CIIMCKHA Y9eOHBIX MOCOOMIA, HAYYHBIX TPYAOB, KOTOPBIE CTYJCHTaM CIEIyeT MPOYecTh U
3aKOHCIIEKTUPOBATh, TEMbI NPAKTUYECKUX 3aHATUN M BONPOCHl K HUM, BOIPOCH! K JK3aMEHY WM Apyrue
HeoOXOUMbIE MaTepuallbl YKa3aHbl B pa3pab0TaHHOM JJIs JaHHOM TUCIMIUIMHBEI y4eOHO-METOINYECKOM
KOMILIEKCE.

OcHoBHOHN (OpMOI1 OCBOEHMS TUCUUIUIMHBI SIBJISIETCS KOHTaKTHasg paboTa ¢ IpernojaBaTesieM -
JEeKIMM, MPaKTUYECKHe 3aHATHsS, JabopaTopHble paboThl (MpUM HAIMYMKM B y4eOHOM ILIaHe),
KOHCYJbTallUM (B TOM 4YMCIE HMHAWBHUIYaJbHBIE), B TOM 4YHUCIE IPOBOJUMBIE C MPUMEHEHHUEM
JUCTAaHIIMOHHBIX TEXHOJIOTUH.

[lo pgucuuniamHe dacTh TeM (pa3fesioB) M3ydaeTcsli CTYJIEHTaMH  CaMOCTOSITENIBHO.
CamocrosrenbHas paboTa mNpegycMaTpuBaeT IOATOTOBKY K ayAWTOPHBIM 3aHSATHSM, BBIMOJHEHUE
3a/laHuil (MMCbMEHHBIX pabOT, TBOPUECKUX MPOEKTOB U JIp.) MOJATOTOBKY K IIPOMEXKYTOUHOM aTTecTaluu
(9K3aMeny).

Ha nekuMoHHBIX U MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHUSAX BbIPaOATHIBAIOTCSI HABBIKU M YMEHMUS
00yYaroImuxcst Mo NPUMEHEHHIO MOJYYEHHBIX 3HAaHUH B KOHKPETHBIX CUTYaIUsIX, CBA3aHHBIX C Oymaymien

npodeccuoHabHOM  AedaTenbHOCThI0. [l0 OKOHYAaHMM W3Y4YEHMsI JAUCLUIUIMHBI [POBOJUTCS
IIPOMEXYTOUHAs aTTECTAllUs HK3aMEH.

PerynspHoe nocenienne ayAUTOPHBIX 3aHATUN HE TOJIBKO CIIOCOOCTBYET YCIEUTHOMY OBIJIAJICHHUIO
3HaHUSIMH, HO W TIOMOTaeT OpraHMu30BaTh BpeMs, T.K. BCE€ BHJbl y4eOHBIX 3aHATUH pacIpenesieHbl
IUIAHOMEPHO, C YU€TOM HEOOXO/IMMbIX BPEMEHHBIX 3aTparT.

Bug 00pa3oBaTeNbHBIX TEXHOJOTHHA, CPEIICTB Ne Temsb1 / Tema nexiuu
nepeayy 3HaHUH, (OPMUPOBAHUS YMEHHNA U
MPAKTHYECKOTO OIBITA

Paznen 1. Anrebpa

Paznen 2. ®yakunn

JleKkuusi-uCcKyccus Paznen 3. Hayana MmaTremMaTn4eckoro aHaim3a

Pa3znen 4. YpaBHeHus n HepaBEeHCTBA

Paznen 5. DnemMeHTHl KOMOMHATOPHUKH, CTATHCTUKU U TEOPUHU
BEPOATHOCTEM

Paznen 6. I'eomeTpus

Ob6cy>xaenue mpoOJIEeMHON CUTYaIuH Paznen 1. Anrebpa
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Paznen 2. ®yakunn

Paznen 3. Hagana MaTemMaTHueckoro aHanuza

Pa3nen 4. YpaBHeHus n HepaBeHCTBA

Paznen 5. DnemMeHThl KOMOMHATOPHUKH, CTATUCTUKH U TEOPUHU
BEPOATHOCTEM

Paznen 6. I'eomeTpus

Paznmen 1. Anrebpa

Paznmen 2. Oynxmm

Paznen 3. Hauana MaTeMaTH4ecKoro aHajausa
KoMImbroTepHbIe CHMYIISIIUN Paznen 4. YpaBHeHus U HEpaBEHCTBA

Paznen 5. DneMeHThl KOMOWHATOPHUKH, CTATUCTUKU U TEOPUU
BEPOATHOCTEM

Paznen 6. I'eomeTpus

Paznen 5. DneMeHThl KOMOWHATOPHUKH, CTATUCTUKU U TCOPUU
enoBas (porneBas urpa) BEPOSITHOCTEH
Pazgen 6. 'eomerpus

Paznen 1. Anrebpa

Pazgen 2. ®ynkuuu

Pazgen 3. Hauana maremaTnyeckoro aHaian3a

Paz300p KOHKpPETHBIX CUTYaIHiA Paznen 4. YpaBHeHUs U HEpaBEHCTBA

Paznen 5. DnemMeHThl KOMOMHATOPHUKH, CTATUCTUKU U TEOPUHU
BEPOSITHOCTEH

Paznien 6. 'eometpus

IIcuxonorudyeckue 1 WHbIC TPEHUHTU

Paznen 1. Anrebpa

Pazpen 2. ®ynkuuu

Pa3nen 3. Hauana maTeMaTH4YeCcKOIo aHaau3a
Crnaig-nexmnun Paznen 4. YpaBHeHus U HEpaBEHCTBA

Paznen 5. DneMeHTH KOMOMHATOPHUKH, CTATUCTUKH U TEOPUN
BEPOSITHOCTEH

Paznen 6. I'eomeTpus

6.1.MeTonnueckne yKazaHnus Il 00y4aIOIIMXCS 110 OCBOCHMIO TN CUMIIIMHBI HA MPAKTHYECKHUX
(ceMHHApCKHUX) 3aHATHAX, J1a00pPaTOPHBIX padoTax

Teopernueckuit Marepuan H3ydaeTcss Ha MPaKTUUYECKUX 3aHATHAX. Ha mNpakTHYecKHX 3aHATHAX
IPOBOASITCS IPOBEPOUHBIE PAOOTHI , KOHTPOJIbHBIE PA0OTHI , OIIPOC IO TEOPETUUECKUM BOIIPOCAM.
Metoanyeckoe 1 JUIaKTHIeCKoe oOecrieueHue MPaKTUYECKUX 3aHATHH.

3aganus, 3a1a4M (CUTyallMOHHbIE, PACYETHbIC H T.I1.) JJIsl IPAKTHYECKUX (CEMEHAPCKHX)
3aHATHI
TecT HA MPOBEPKY OCTATOYHBIX 3HAHUN U YMeHU#l 1Mo TeMe «/lelicTBUTEeIbHbIE YN CJIA)
1. Kakoe u3 uncen sIBIsieTCs HeabIM?
A) 4,3 b)0,33 B)-12 TI) 137
2. Kakoe u3 9uicen SBISIOTCS UpPaIlHOHATHHBIM?

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

3. Kakoe u3 umncen siBnsieTcst HATypaabHBIM?
A) =17 B) 2,56 B) 0 TI) 325
4. UppanuoHanbHbIe YUCIa — ATO. ..
A) ducna, mpecTaBUMBIC B BHJIe OOBIKHOBEHHOW HECOKPATUMOU IpOOH.
b) ducna npeacraBuMbie B BUJIE AECATHYHON ApOOH.
B) ducna, npencraBuMbIC B BHIe OECKOHEUHON EPHOINIECKON APOOH.
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I') uncna, mpeAcTaBUMBIE B BUJIe OECKOHEYHON HETIEPHUOANIECKOM IpOOH.
5. [Mepuox npodu 3,4183183183 paseH...
A) 4183 b) 183 B) 83 I) 18
6. JlelicTBuTenbHBIC YKCIa 0003HAYAIOTCS OYKBOM
A Z bB)Q B R I)N
7. PanmoHanpHbIe YKca — 3TO. ..
A) uncna, MpeCTaBUMBIE B BUIE OCCKOHEUHOM HETIEPUOIUICCKON qPOOH.
b) gucna, mpeacTaBuMbIe B BUC OOBIKHOBEHHOW HECOKPATUMOM IpoOH.
B) yucna, ucnonb3yemble NMPU CUETE.
I') yucna, mpecTaBUMBbIE B BUJIE JAECATUYHON JpoOH.
8. PanmonaneHbIe ynciia 0003HAYAOTCS OYKBOI?
A Z bB)Q BR I)N
9. Kakoe u3 yricen He SBJISETCS HU MOJOKUTEIbHBIM, HU OTPUIATENIbHBIM?

A)-12 B) —(-45) B)O 1I)78,.2

10. Kakwue yucna o6o3naqarorcs Oykoit R ?

A) parmoHaiibHble uKcia;b) nelicTBUTENbHbBIE YKciia;B) HaTypallbHbIEC YUCa; I') uenelie yncha.

Paboma na nposepky ocmamounvix 3nanuii u ymenuil «Boiuucnenus u npeoopaszoeanuny
1. Pemnre nponopiuio %= 2 ; 42,2+2,1=2,14+X.
X

2 2 6 1 2
2. BBI‘{I/ICJ'H/ITC(XS) ;273 y—4; (—] .
y

6 1
3.Pemute YpaBHCHUC E X2 =19 E . Ecin YpPaBHCHUC UMECT Ooiee OIHOT'O KOPH4, B OTBETC 3aIlIUIINTEC

MEHBIINN U3 HUX.

1

4 Haiinute KOpeHb YPaBHEHUS = .
JUITE KOPEHE YP 7x—15 4x+3

3. Haiiture kopens ypaBHeHus \—72+ 17 X = X . Eciin ypaBHeHue uMeeT 00JIee OJJHOTO KOPHSI, YKaKUTE

MEHBIINN U3 HUX.

5.Haiigure p(b) , €CITH p(b):(b+§]-(3b+%)npnb¢0.

of 1
b
. /10-3/16
6.Haiiaute 3HaYeHUE BBIPAKCHUS T :
7.HaiinuTe 3HaYeHHE BBIpaXKe m pum =125
Haiinure 3HayeHue BbI HUSI ————= Opum =
2lm - Um
22,5 . 35,5

8.Haiinute 3HaUCHNE BRIPAKEHUS L

43



9.BrImoHUTE ACHCTBUS C AreOpandecKuMu
5 2x-2) x-1 x—=10
+— + . -
x+1 x*-3x-4 x-4 ) 2x-1 2(4-x)

10.BrimonHauTe NEHCTBUA C anredpandecKuMu

JIpOOsSIMHU

2X+5y Oy . x—5y+2+ X+y

0
APODIANH X?=2xy X—4xy+4y? )\ x+y X—-5Yy

Huoueuoyanvnoe oomawnee 3a0anue no meme « Texkcmoegule 3ad0auuy

1.B yHuBepcuTeTCKyt0 OMOIMOTEKY MPUBE3IN HOBbIE Y4EOHUKH 110 TeoMeTpuu At 2—3 KypcoB, o 280
HITYK JUTSE K&KI0TO Kypca. Bce KHUTM OJJMHAKOBBI IO pa3Mepy. B kHIDKHOM mikady 7 TOJIOK, Ha KaKIOH
noske nomemaercs 30 yueOHuKOB. CKOJIBKO MKa()OB MOKHO MOJIHOCTBIO 3aMIOJTHUTH HOBBIMH
yuyeOHUKaMu?

2.bonpbHOMY MpoMKCaHo JIEKapCTBO, KOTOpOe HYKHO NHUTh 1o 0,5 T 3 paza B AeHb B TeueHue 21 aus. B
onHoii ynakoBke 10 Tabnerok siekapctBa o 0,5 r. Kakoro HauMeHbIIEro KOJIMYECTBA YIIAKOBOK XBATUT
Ha BECh KypC JieueHUs?

3.0nToBas niena yueOnuka 170 pyOneii. Posanunas nena na 20% Beime onToBoii nensl. Kakoe

HauOoJIbIlIee YUCIO TAKUX YIEOHUKOB MOXKHO KYNHTH 110 po3HU4HOM 11eHe Ha 7 000 pyOneit?

4.1TaBen VIBaHOBHY KYITHJI aMEPUKAHCKUH aBTOMOOHIIB, CIIUAOMETP KOTOPOTO MOKA3bIBAET CKOPOCThH B
MIIAX B yac. AMepukaHckas Muist paHa 1609 m. KakoBa ckopocTh aBTOMOOWIIS B KUJIOMETpax B 4ac,
€CJIA CITUAOMETp MOKa3biBaeT 65 Muih B yac? OTBET OKPYTIIUTE J0 1EJIO0T0 YHCIIa.

5.[1yst Toro, 9TOOBI CBSI3aTh CBUTEP, X03slke HY>)kHO 800 rpaMMOB MIEPCTH KPACHOTO IBeTa. MOXKHO
KyIUTH KpacHyto npsiky 1o nere 80 pyOumeit 3a 100 T, a MOJKHO KyITUTh HEOKPAIIEHHYIO MPSIKY O IIeHe
50 pyo6ueii 3a 100 T u okpacuts ee. OnuH makeTuk Kpacku crout 20 pyOneit u paccunTaH Ha OKpacKy
400t npsoxu. Kakoit BapuaHT MOKYTKH JienieBie? B oTBeT HanuImmTe, CKOIBKO py0sei OyaeT CTOuTh 3Ta
MOKYTIKA.

6./17151 I3TOTOBJIEHUST KHIKHBIX TTOJIOK TpeOyeTcs 3aka3arth 48 OIMHAKOBBIX CTEKOJ B OJHOM U3 TPeX

dupm. ITnomane kaxaoro crekna 0,25 m*. B Tabnuie IpuBeIeHb! IIEHBI Ha CTEKII0, a TAKXKE Ha PE3KY

cTekol U Mg oBKy kpast. CKolbKo py0sieit OyeT CTOUTh CaMblii eIIeBbIi 3aKa3?

dupma Ilena crekna (py6. 3a1 m?) Peska u mmdgoBka (py0. 3a 0OTHO CTEKIIO)
A 420 75
b 440 65
B 470 55

7.He3aBucuMas SKCTIepTHAS JTa0OpaTOpHs oTpeessieT peHTHHT R OBITOBBIX MPHOOPOB HA OCHOBE
kod¢¢urmenTa nennoctu, papHoro 0,01 cpenneli nensl P, moka3zateneii GyHKIIMOHAIBHOCTH F |

kauecTBa Q u qu3aiina D . Kax bl u3 mokaszaresneil oneHuBaercs nensiM ynciioM oT O 10 4 . torossrit
peUTHHT BbIUHCcIseTcs mo popmyne R = 4(2F +20Q+ D) —0,01P . B Tabnuiie naHbl CpeaHss IeHa U

OLIEHKHU Ka)KJIOTO MOKa3aTessl JUIsl HECKOJIBKUX MOJIENe! NIEKTPUUECKUX MscopyOok.Onpenenure

HAUBBICIIUN PEUTUHT MIPEJICTABICHHBIX B TA0JIUIIE MOJIETICH PIEKTPUUECKUX MICOPYOOK.
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Mi‘i ZZ;JZ’(” Cpeonsnsn uyena DyHKUUOHATBHOCHLD Kauecmeo Ausaiin
4 4600 2 0 2
5 5500 4 3 1
B 4800 4 4 4
r 4700 2 1 4

8.YetsIpe pyOamku aemieBne KypTku Ha 8% . Ha ckonbKo MPOLEHTOB IATh pyOalieK 10poKe KypTKu?

9.Tennoxo/ MPOXOJNUT MO TEUEHUIO peku A0 MyHKTa Ha3HayeHus 200 KM M 1Mociie CTOSIHKH BO3BPAIIAeTCs
B IIYHKT OTHpaBiieHHA. HaiinuTe CKOpPOCTh TEYEHHs, €CIIM CKOPOCTh TEIIOX0/a B HETOJIBM)KHOW BOZE
paBHa 15 km/4, crtosHka anutcs 10 dacoB, a B MyHKT OTHpPAaBIEHHUS TEIIOXOJ BO3BPAIIACTCS
yepe3 40 yacoB nocie OTIIIBITUS U3 Hero. OTBeT JaiiTe B KM/4.

10. IlepBas TpyOa npomyckaer Ha 1 TUTp BOABI B MUHYTY MEHbIIE, YeM BTOpasi. CKOJIBKO JIUTPOB BOJBI B
MHUHYTY IIpOIIycKaeT Bropas TpyOa, eciiu pe3epByap o0bemom 110 nuTpoB oHa 3amonHseT Ha 1 MHHYTY
OwIcTpee, ueM nepBas Tpyoa?

Paboma na npogepxy ocmamounwix 3nanuii u ymenuii « Pewienue ypasnenuiiy

Pemute anreGpanueckue ypaBHenus 1 - 6.

— - 2— - . 2 . . 2— .
1.X 6+23=42l6x 6x_4x+8 x=2x 6-X
X—6 Xx-1 X+ 2 X—3
[ 0X=2 o) (82210 o)o04[5x— 072X (4 47).(4x-8) =0
X—4 X—2 2—X

5.3x2=/3x=2=06.12Xx>-7x+1=0

Hugppepenyuposannan mpenuposounaa pavoma «Cmenenu u KOpHu».

Bapuanm Al

1

5 =
=~ 2
1. HaifnuTe 3Ha4eHNE BHIpAXKEHUS Q) (\3/22 . \/E )6 ; 0) 2x 2 - 11 inpux=9.

X2 =2
2. Pemrute ypaBHEHHS

1
a)(y2—1)5=2; 6) VX+12=X; B) V3=X-V1=-3Xx=Xx+5;1) X*+X+2Jx*+x=0.
X+ Y+X-y=7;

3. Pemute cuctemy ypaBHEHU
X-y=4,

4. OHpCI{CJ’II/ITC 3HaYCHU:A a , U1 KOTOPBIX IpHU X = 1 BeImoNHSETCS HCPaBCHCTBO Ja—X 2 X

Bapuanm b1
2 1
4ln 3 _yv3 3
1. HalimuTe 3HaueHUE BHIPAKCHHUS a) 3-49 ; 0) Xl—x —2¥x+1]- X T +1 ynpu x = 8.
V943 x® -1 X% -1

2. Pemure ypaBHeHUS

2 1
a) 2x343x°-5=06) V6-4x—x*—x=4
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B) V3+X—7-x=21r)(x"-9x+14)-X* =9 =0
X+ y+xX2+x-y=3;

3. Pemmre cucremy ypaBHEHUI
X+ Y+ x>+ X-y=b.

6

X% = x

4. Vicnionb3ys METOJ MHTEPBAJIOB, PELINTE HEPABEHCTBO /X’ — X <

Bapuanm B1

1. HalinuTe 3HaueHNE BBIPOKCHHS
1 5 2

3 3 _y3
a) \3/26+15\/§-(2—«/§) 6) X1+ L X=X pux=125.

1
x3-=1) X+x3

2. Pemiute ypaBHEHHS

i S =

3x—1
B) YXx+7 =/x+3 r) Yx+Yx-16 =Yx-8

3. Pemute cuctemy ypaBHEHUI
X+ Y —2X- y—\/;+\/§=2;
\/;+ ﬁ =8.

4. HaiinuTe 3HaueHus: a , IpyU KOTOPBIX PaBHOCUIJIbHBI HEPABEHCTBA (X - a) WXx=-2>0ux>a

Huousuoyanvuvie 3a0anus no meme «Cmenenu u nozapughmo»

I Boruncnure 3nauenus soipakenuii 1- 13,

(9-16“-1+16“)2 (4-3%2+7-3%).57

18%.12°.8° i 7 6:2°-9.2"+3.2"
1 24°.62 5 (4 +4 ) 3 (19-27) 4 4-2°44.27-8.2"

1

n+2 n n+l X-y X2 =%
3"t -2.3" 36 1 Tt 1

5. 3n—l - 62n—l 6 y2+X2 XE , ecr X=9,y=49

log, 2+%Iogl 8-1log, 48
g 3 3 3

log, (1og, ¥4)

2
log, 27 — 2log, 3+log, = +7"%*
- 9, g, 9+ gz3+ 9.Iog%\/§+logﬁ§/§m.

log,, log, log, 25 11. 12. log, Y/a*-b, ecau log, b= 13.

13.log, }/a*-b, ecnu log, b= 13.
Il Vnpocrure Boipaxenue 14 — 15.

1
3 3 1 412
a2z —h? a-b-ad+a-h?d
3n n-2 1 1 1 1
at-a g | @b

14, a®"?-a""’ 15

.a+b

. CpapuuTe uncna 16 — 20.
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10 15 4 3
16. 7 U157 17, 200° u14%18, (%] u(%) 19. log,, 35 u log,, 53 20. log, , 2 u log, , 3

v -Iloctpoiite rpaduk pyakmumn 21 — 24,

1

21)y=2x, 22)y=(E]X, 23)y=(0,3)x, 24)y=]_0x

V .Jlns kaxoro 3HaueHns napamerpa D HaiiguTe 06macTs onpenenenus Gpynkuun 25 — 26.
25. y=log, (b-x+2) 26. y=log,(b-x—1)

VI . Haiigute pa3HOCTh MEXly HAaHOOJIBIINM U HAMMEHBIIUM 3HaYCHUSIMUA QyHKIMU 27 — 28

27. y=1og, X Ha IpOMEKyTKE [6i4 ,%} 28. y=1lo0g, X Ha npomeKyTKe {é ;81} .
3
Paboma na nposepky ocmamoyunvlx 3Hanuii u ymenuit no meme «@Pynkyuu. Ypaguenus.
Hepagencmean.
x> —4
X+5

1. Haiimute obnacte onpeaeneHust QyHKuuil: y=~2X—4;y=

2. Iocrpoiite rpapukn GyHKIMI: Y =+X—4;y = |X| +3
3. Pemnte ypaBHeHue |3X—6| =—4
4.Pemnte HEPABEHCTBO (X— 2)-(X+ 3)-(X—5)2 20; |X— 1| <2

5.ITonGepute KopeHb ypaBHeHHs X+ X° = 10 . JlokakuTe, 4TO APYTHX KOPHEH 3TO ypaBHEHHE HE HMEET.

6. ITocTpoiite rpaduk HepaBeHcTBa X+ Yy =0.

Mamemamuueckuii oukmanm no meme «HMccneooeanue pynkyuuy

1. KakoBa o6nacts onpeaenenust QyHKIun Y =+/5X —4 |:y =3 L 10:| .
X+

2. SIBnsieTCs M YETHOH Wi HeuéTHOH dyHKmus Y = 5X* [y = 2X3] ?

3. Haiiiute Touky nepecedenus rpaduka GyHKIu Y= X° —5X +6 [y =2X+ 8] C OCBIO OpJIMHAT
(abcmucc).

4. Haiiaure Touky nepecedenus rpapuka Gpynknuu Yy =3X+15 [y =X 4+7Xx* - 9] C OChIO abctmce

(opauHaT).

5. Kakue HepaBeHCTBa Ha/l0 pELINTh, YTOOBI HAUTH MPOMEKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIUU
y=x"—-X [y =X—-2X%° ] .YKaxxuTe TOUKU IKCTpeMyma QpyHKuuu?

Yemnana konmponvnasn paboma no meme «/Iuneiinas gpynkyusn»

1. ITpu xakom ycioBuH rpaduK JUHEHHON (DYHKIIMH TIEPECEKAET OCh a0CIIUCC B TOYKE, UMEIOIIEH
OTPHUIIATEIbHYIO a0cIuccy?

2. IlpuBeute mpumMep JMHEHHOHN QyHKIIH:

a) OJI0KUTEJIbHON Ha BCEM YHCIOBOM OCH;

0) TIOJIOXKUTENBHOU IPH X < X,, TA€ X, — HOJIb (DyHKIUU.
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3. Ilpu xakom 3HaueHun A QyHKUUSA Y = (a - 2) X+ 3a—4 sBusercs y€THOU?
4. Haiinure 3auenus K , npu kotopeix dpynxius f (x) = (k - 1) X +Kk* —3 MOHOTOHHO BO3pacTaer.

5. Kak u3menstercs rpaduk nuHeiiHo#H Gynkumn Y = KX +b ¢ m3menennem b npu nocrosaroM K ?

6. M300pa3ure cxemaTnuecku rpaduk ¢pyukimn y = kx + b, ecnu:

a) k>0;b>0; 0) k<0;b>0; 6) k=0;b>0.

7. U3BectHO, uto K < 0. Omnpenenure B yria, o0pa3oBaHHOro rpadukoM GyHKImu Y =KX +b ¢ ocbo

a0crucc.

8. Hanmummre ypaBHeHusi: @) npsmMoii, coaepxkanieit ouccexkrpucy ZAOB , pacnonoxennoit Bo |1
yeTBepTH; 6) npsamoii AB u npoxossieit yepes3 Touku (1; 0) u (0 ; —1) ; 6) IPSIMOI1 MapajuIeIbHON OCH
OY wu nmpoxopsuieii yepes TOUKy (1; 0) ; 2) ocu aOcLHCC.

3adanus no meme « DyHKYus u eé ceonicmea.

T 1T T 9% 4L7(

il 1 | | | | 1 byzeru3aBUCHMOCTb ITyTH OT BpEMEHHU (YHKIMOHAIBHON 3aBUCHMOCTBIO?

1 par AN .
F <L | 2. Ckonbko OyAeT CTOUTH MOe3/IKa B TaKCH, €clii mocaaka crout 50 pyoOreii, a

. o L
I\ T\ | | | | xaxameii xuinomerp 15 py6neit? Ckonbko OyIeT CTOWTH MOE3/Ka, €CIu
A
1 'Y 1T 1 1T 1| paccrosuue no noma ot kunHorearpa «Kurnonnekc»5 U7 KHIOMETPOB?

3. ABromoomits «LADA- GRANTA» crour 280000 pyOmneii, a rotoBas amopTu3aius (M3HOC) COCTABIISET

23500 pyOneii. Beipazute cTOMMOCT aBTOMOOWMIIS, B 3aBUCUMOCTH OT €T0 SKCIUTyaTalliu.
. " X—=2
4. Haitnure o6nacTs onpenenenus Gynkumit. a)y=——; b)y=x>+2x+3; c)y=+x’-4x.
X

5. Haiimure 06macTs 3Hauenus GpyHkumii. a) y=+1-Xx; b)y=x*+2; c)y= sin(3x).
6. OnpeenuTh, Kakue 13 GYHKIUHN ABIAIOTCS YETHHIMU (HEUETHBIMHI), & KaKKe HE SBIISFOTCS HA YETHBIMH, HU
neustHEMI.a) Y=3VX; b)y=x2—x*; ¢c)y=x>=x%; d)y=x®+x+L1.

7. YxaxuTe, Kakue U3 QyHKIUN SBIISIOTCS MEPUOIUYHBIMU U HAMIUTE UX OCHOBHOM MEPUO/I.

a)y={x+1}; b)y=x*-x; c)y=cos(3x).
8. Inoma s NpAMOYTrOIEHIKA CO CTOPOHAMH 3 cv M X cm paBHa S (C.Mz) . MOKHO JIi CUUTaTh, YTO

3HAUCHHWE TIEPEMEHHOW S 3aBHCHUT OT BBIOOpa INepeMeHHON X ?

9. ®dyHKIM 3a/1aHa TAOTUIIECH.

X -4 -3 0 1 2

f (x) -8 -6 0 2

DyHKIMSA UMEET 3HaYEHUE, paBHOE 4 , €ClIM 3HAYEHUE apryMeHTa paBHO 7
10. Mana pyskuus y = -3X+ 2.
a) HaiinuTe 3HaUeHHE (DYHKIMU TPU 3HAUCHUH NIEpEMEHHOM paBHOH —4;2.

0) HalUTe 3HAYCHUE IIEPEMEHHOM, €CIIM U3BECTHO 3HauYeHHe GyHKIMU f (x) =5; f (x) =0.
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11. V3 manHbBIX (yHKIMN BBIOEPUTE Ty, TpaduK KOTOPO NMEET HAaOOJIbIIIee KOJTMUECTBO TOUEK TIEPECCUCHUS

¢ ochio abcuuce.
a)y=(x=5)-(x=7); b)y=|(x=3)-(x+4); c)y=x*+4; d)y=—(x-4)"-16.
12. Tlo rpaduky ¢pynkuum y = f (X) OTIPENICIUTE Y 3aMMIIUTE, UCIIONB3YSI CHMBOJIMYECKUE 0003HAYCHHUS.

a) Hymu ¢Qyskouu, 0) HauOomblnee 3HadYeHWE (YHKIUU, B) HAWMEHbIIEe 3HAYCHHE ()YHKIMH, T)
IPOMEXYTKH BO3pacTaHus (PYHKIIMH, J1) IPOMEKYTKU YOBIBAaHUS (DYHKITHH.

13. OOBsicHUTE, KaK TOCTPOUTH rpaduK HyHKIINH.

a)y=+x+3; b)y=%; c)y=x*-2; d)y=(x+4)".

14. Mo’KHO NPEUIOKUTH CTYAEHTaM HallCcaTh COYMHEHUE IO TEMaM.

1. MHOTONIMKMH Mup QyHKIMH. 2. MUHMUMYM U MakcuMyM QyHKUuH. 3. Pa3Butue noHsTHsa QyHKIHU.
15. CocraBbTe TEMaTUUECKHIA CJIOBAph WK CIIPABOYHMK O PEILICHUIO HEKOTOPBIX THUITMYHBIX 33/1a4 10 TEME
«DyHKyUAY.

16. Beicota citost Bozibl N, 113 0TBEpCTHS paciionoKeHHOTo Ha BHICOTE Z , BHITEKAET *KUAKOCTh. Ha kakoit
BBICOTE Z JIOJDKHO PAacCIioaraThbCsi OTBEPCTHE, YTOOBI JATBHOCTH CTPYH BOABI ObLIa HAUOObIIeH?

17 .Iloctpoiite rpaduxu pynkumii 1 — 8 .

xax 2l _
1. y= P R—— +X2. y=[x+2/+|x-3[3. y=x-2|x+1]
3 1
ox—2 =15 y=Vx; 6)y=- i T)y=-2x°; 8)y=x"
4, y= + X

a |x+1 x—1

Hnousuoyanwvnvie 3a0anusn no meme «lloxazamenvnvie u n102apugmuueckue ypagHenus,
Hepasencmea u ux Cucmembvl»
I . Pemmte mpocreiimme nmoka3aTenbHbIe U Jorapudmmuyueckue ypasaenus 1 — 10.

1. 2%=82 3% =93 3¢4x_ L 4.10°% =05 2*=

1
27 2.8

6. logy x=0,5. 7. log, x=-0,5. 8. log, 144=2. 9. log, 36=2. 10. log, (6x+2)=

N | =

Il. Pemute moka3zarenbHble 1 orapudmmydeckue ypasaeHus 11 —20.

X lx2—5><
11. (%) .2* :% 12. (%jz . 13,4972 -7 14 Iong(X2+35X)=4
15. |Og$/5(X2 + x) =4 16. 16|0916(4x2—12x+9) _ 3|093(X2+2x+1).

_ — 2
17. log, (1-) Ioga(x +X+2)18. Iog7\/x—6—log7\/x—3=Iog74—;—2

19. log, (x+5)" +log, (x+5) = log, (x+5)’ + log, x

20. log, (x—2)’~log, (x—2)" ~log, (x—2) =log ; (5x)

49



I11.PemnTe nmokazaresnbHble U Jorapu(MUUECKUEe YPAaBHEHUS Pa3IMUHBIMU METOIaMH (METOJI0M

BBIHECCHHSI OOIIIET0 MHOYKHTEIS; METOIOM 3aMEHbI IIepeMEeHHO#) 21 — 34,

X X=1
0r 2-3%1 263123 =05y %) {%] 3023 27 —16.2* =0
\

24, {(71) + 1”(71)2 —(71] + 1: — 825. (2“ —1)-(2“ +2+1)=7

cosx - log, , x—cos x- log, , (x+3)=0

2. ex-lnx+ex-ln(x—9)=027

28, tgx-IogOVS(x—4)+tgx-IogO,S(x+4)=029. [6+2.5%=5%_1

2% X 2
30 42 —=31.2""' -8=03y V2) o (A2 _g-032 (%X 07510, X _, 55
2 2 log, x—3  3-log, X

log? x +3-log, (0,2x)=134. log?, x+6-log, (§]+2=0

IV.. Pemure ogHOpOHBIE YpaBHEHH: 35 — 37.
g5 2-81*1 —36"*1 ~3.16"1 =0 36, 14-47 43,1441 _ 2. 49¥+1 — g
37. Ig* x—3-lg x-lg(2x—1)+2-1g° (2x—1)=0

x2=2x X=2
v (x+1)" 7" =(x+1)
-Pemmre moka3aTebHO — CTETICHHOE ypaBHeHHEe 38.

VI. Pemmre norapudgmuueckue ypasHeHus 39 -41.

30. Iogx3+x(x2 —4) =log, ._, (x2 —4) 40. log . . .. [Iongzm+3 (x2 - ZX)] =0

41. lg(x—-9)+2Ig+/2x-1=2

VIl Pemire nepasencTsa 42 — 63.

42. (%) 2° < %43. 940 £ <144, 7905 72 > 4—19

3x+4
45, \3/\/(0,09)“‘1 < 3% 46, (0;2)51 <0,027 47 367X . 216" > 216
-7

(0.3)

1

7 +6

2X
48, 7} [%J -8<0 49. 6% >5.6* +6 50. 7% —6.72% <«

1 2 1 g 1 X+3 2 X X X
5L || =7\ 5| +49> 523 = g7 > 153.7:47-9:147+2.49" 20
1

—| +7
2
2 , 2
54. log, (4x—1) > 4 55. log,, (6-x) <% 56. log, (X +3)s§
57. log, (x—1)+log, (x—2) < log, (x+2) 58. Iog6(x2—x)s1—log63
2 2 2
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59. log7; x=7log 5 x +10 <0 60. Iogj(x2 +3)+ Iog4(x2 +3)2 2
61. x*-log, x—2x’-log, x> 062. e*-log, , X +e*-log, ,(x—9) <0
63. logs s X+ 3log; s x+3log, ; X <—1

VII. Pemure rpaguueckuM METOIOM ypaBHEHHs U HepaBeHCTBa 64 — 71,

64, 2° =6—Xgp, (%) =_§66' (0.5)" <x-0,567. log, (x—1)=1-x

<0.

68. log, (x+2)=x69. log, (x+2)>1-x70. log, , x>-171. ?0);_::
2 1

2

IX.PemuTe cucteMbl ypaBHEHUH | HepaBeHCTB 72 — 79.

{ZX . 3y = 24’ 3y (1]0,5—X . 3X—y 1 - y o
y QX _ —=|= , ==; =38,
72. 12737 =54.25 127 "\ 9 74. 437 3 75.{

(\E)ZX s (27) =22 (3x)™" =1.

{5ﬁ-2ﬁ=zoo;
76.

257 140 =689, [X=Y=T; 7g. 1100: (y=x)=log; (x+2);
" |log, (2x+y)=3. 7 |y-2x=2.

Ig(x— y)—Iogovl(x+ y)= lg8+ log, , 4.

79{Iogov7 (7 -y - x2)=0;

X .Pemute HepaBeHCTBA U crcTeMbl HepaBeHCTB 80 —89.
12x* —60X+77
log, 2
! > 2 .81, —2
9*-2 3-1 X*—5X+6

80. > 0.

Iog?’(x+5] x3—2x? 2x2+5x%
82. —~<0.83 (56 - x—x?) > (56— x—x?) .
Iog7(x2—2x+)
16

x—5 Y 1
J(Z—?,) >0.85. |ng X- IOgX(E\/;]Sl

84. log

( 5
X+=
2

86. log,,, (47 ~1) <log,,, (27 +1)+log,, (277 +1).

N 320-47% _ _ 2 :
3_0,2_5 515 W25, Iogs_x(x —2x+26)s3|ogs_x3,
87.{ 2-27* 88. 89. 9 x2_2x-2 «x
X+6 <41
log,, (x+2)<1. '090,25x2( 1 ]s 1. x—3 2

Huoueuoyanvnuvie 3a0anusn no meme «llpeodpazosanue mpuzoHomempuiecKux 6blpa3ceHuily
|. Bpranciure 1 -10.

1. cosa, ecnu tga=—1% npu 450° < a < 540°.
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2. cosa;tga; ctga, ecnmu Sinar=-0,6 mpu cosa>0.

. 24 o o
3. sina; cosa; tga , ecnu ctga=—7 mpu 630° < @ <720°.
4.45sin810° + 3c0s720° —3sin630° +5¢0s900°.

5.Sin(a+ﬁ),ecnusina=g;cosﬂ=—%,npu§<a<n;7z<ﬂ<37”.

6. COS(a+,B) u cos(a—ﬂ) ,ecnu sina=%;cosﬂ=§,npu%<a<7z;37ﬂ<ﬂ< 27.

Cos 2 3 3

7. ,ec.zlusina=——,—”<a<27r. 8.sina,ecnu tg a =2
cosa 5° 2 2

5] cos z_37 _sin ~
o 3-(cosZO°—sin 20") 10 2 14 14
' J2 -sin25° ' ' '

11. Beruncnurenepuos pyHkuuu Y = ctg 67—X —1g 4?)( +12.

I1. Joxaxxure Toxxaectna 12 — 20.

12. (tgza—sinza)-ctgza=Sinza. 13. sin*a+cos* a+2sina-cos’a=1.
1+i+ L
tga t9°a ) cos(8z-a)-tg(37-a)
14. 1 1 =Clg°x. 15.— =—{ga
1+ A sin(6z—a)-ctg(57—a)
Clga Cilg°
. . 1
16. cos{45° —x)-cos x—sin(45° —x)-sinx=—.
(45 ~x)-cosx—sin(a"~x)-sinx= -
17 sina +cosa 1 — sing
" sina-cosa-(tga+ctga) [1+tg%a '
1+cos2a

N |

-(cosa—cos 3a).

: =ctg’e; 19.sin*| 2 |-cos*| £ |=-cosa.20.sin2a-sina =
1-cos2ca 2 2

1. Ynpocrute Boipaxkenus 21 — 27.

~ 1—(sina—c03a)2

sina l-cosa
+ ) — .
1+sin“a—cos‘ a

21. A(a): l1-cosa  Sina

22. A(a)

23.cos(a—4r)-sin(a-8r)-tg(a—13r).

sin65°.cos85° —sin85° . cos65°
"sin55°-c0s35° +sin35°-c0s55°

24.sina-cos B—sin(a— B).

1-2-sint%
2

26.cosda+4cos2a+3; 27. p .
2-c032§—1

28. IpeoGpasyiite B cymmy a)cos35°-sin35°; b)cos(a+ B)-cos(2a+ B).
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29. IlpeacTaBbTe B BUAE CyMMBI TIepBLIX cTemeHel  a)cos’ X; b)sin® x.
. o . Y S 4
30. IIpeobpa3syiite B mpousBeneHue a)cos10’—sin20”;b) sin Tl sin 5

Mamemamuueckuit ouxmanm no meme «Apxcunyc. Apkxocunyc. Apkmanzency.
1.KakoBa 0061acTh onpeeneHus apkcunyca (apKKocuHyca)?
2.KakoBa 005acTh 3HaUCHU apKKOCUHYCA (apKKOTaHTeHCa)?

3.5IBnsieTcs mu apKTaHTEHC (ApKCHHYC) BO3paCTaIOIIeH WK yObIBaromen GpyHKiuei?

4.Pemnre ypauenue arcsin X =0 [arccos X =0].

V4
5.Pemute ypaBHeHue arccos X =z [arc tgx= —Z}

T . V4
6.Pemmte ypaBHeHue arctgx = 3 {arcsm X = —E} .

7.Yemy paBenarcsin0 [arccos 7:] ?

8.Uemy paBeH arccos (— —) [arc tg ] ?

Hnousuoyanwvhote 3a0anusn no meme « Tpuconomempuueckue yynkuyuu u ypagHeHus»
| .Pemure ypaBuenus 1 — 13.
3z 2x)| 1

1.COSZX—1=O.2.23in3x=—1.3.ctg(%—2xj:\/§. 4cos[2 3} E'

5. COS(E—56—X] = —g .6.25sin’ x—7sin(%—x]—5 =0.7. COS(27z—2x)+3sin(7z—x):2.

8.25in(37t—x)—3sin(%—xj 0.9.sin (E—xj—cos[g—x)cosxzo.
10.4sin2x—2sin[37”—xjsinx:3.ll.ZsinZx—4sinx-cosx+1=0.

12.3sin? x—2+/3 - sin x-cos X + cos? x =013, 2 sin X =7 sin X - C0S X + 14 c0s? X = 2

Il . 3anumuTe anroputm rpaduueckoro pemenus ypasHenus. ['paduuecku pemmre ypapuenus 14 - 17.

14. cos x =2x15. sinx=%-xl6. ctgx=2x17. ctgx=—Xx
111 .IToctpoiite rpadux pynknun y = f (x) 18 —25.

T
COSX;eCmeSE;

X2 ecnu x < 0; X—=2:ecnu x<0;
18. f(x)=4"" > 19, f(x)= ’ ’ 20. -
(X) {sinx;ecvmx20. (X) {tgx;eanuxza f(X)

. /4
Sin X;ec.flux>5.

21. f(x)=sin?(ctg x)+cos?(ctg x).22. f(x)=4-tg(sinx)-ctg(sinx).

23. f(x)=sinx+[sinx|. 24.f(x)=cosx+[cosx|. 25. f(x)=ctgx+|ctgx|.
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IV .Pemnte cuctemy ypaBHeHuii26 —31 .

cos x-cosy=0,25; X— _2z x+y=2:
26.{_ NP S L R S

sIX:siy=2.75. sinx+siny=0,5. sinx+siny=1.

sinx-cosy=0,5; x+y=£; sinx-siny=0,75;
29. ) 30. 3 3L

cos x-siny=0. tgx-tgy=3.

cosx+cosy=\/§.

V. Pemute HepaBeHcTBa 32 — 43.

V3

) 2 T )
32.cosx£—7. 33, smeT. 34.cosx>cosz. 35. sinx <+/2.

3
36. ctgx<—§. 37.ctgx>1. 38 tgxztg%. 30, tg X </2.
40. Zsin(%—§j+ 3<0. 41. 3ctg(%—2x]$«/§.

42. COSX+C0S3X+c0s5x>0.43. cos3x+2cosx=0.

Hnousuoyanvuwvie 3a0anusn no meme «Ilpouzsoonan)

N 1
1.MarepuanbHas TOUKa JBUKETCS MPSAMOJIMHENHO 110 3aKOHY X(t) ==t =3t +2t, e

X —paccTosiHuEe OT TOYKH OTCYETA B METpax, t— BpEMs B CCKYHAAX, U3BMCPCHHOC C HavdaJla ABUKCHUA.

Haiinute ee ckopocTh B (M/C) B MOMEHT BpeMeHH t=6C.

2. Ipsmas y = —4 X — 11, sBnsercs kacaTenbHOi Kk rpaduky Gpynkuun y = X° +7 X* +7 X —6 . Haitaure

a0CIMCCy TOYKH KaCaHMsI.

Y / |ﬁ|/ )| 3.Ha pucynke uzoOpaxeH rpadpuk ¢yHkuuu Y= f(X),
yTf(x
i/ N OIIpEe/IEIEHHON Ha MHTEpBaJe (—2;12). Hanigure cymmy
-2 0] 1 12

* Touex skcTpemyMa ¢pyHknuu y = f (x) .
\~ AN

/

4. Haiinure HanMeHbIlee 3HaYeHUE (QYHKIIUN
y = x° — 27 X Ha oTpe3ke [0;4] .
x> +1
v

5.Haiinurte Touky MUHUMYMa GYHKINH Y = —
6.HaiimnTe HanMeHbIee 3HaYCHNE QYHKIUU Y = (X + 3)2 (X + 5) — 1Ha orpeske [—4 ; —1] .

7.Haiigute HanOonbiiee 3HaueHne Gpynkuun y = 12C0S X + 6\/§ - X — 2\/§ - 77+ 6 Ha oTpe3Ke [O ; %} .

o . 4 S5z
8.Haiinute Haumenbiiee 3HaueHne GyHKIUU Y =5 SiN X+ — - X + 6 Ha OoTpe3ke |:— —;0.
T
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9.HaiimuTe Touky MUHAMyMa QyHKIUH Y =+ X° —6X+ 11 .

10.Haiinute Hanbopmee 3HadyeHne GpyHkuun T (X) =C0S2X—COS X .

Tecmoevie 3a0anus no meme «llpouszeoonas u unmezpan)

1.3anonHuTe NPONYCKH B OIIPEIEICHUN
[Ipou3BoaHOM (QyHKIMH HA3BIBACTCS

apryMeHra, npu

OTHOLICHUA

2.ITponsBoHas GyHKIMK SINX HMEET BUI:

1) sinx; 2) —sinx; 3) —CO0SX;

3. CocTaBuTh ypaBHEHHE KacaTeIbHOU K KPHBOH Y =

1 5
1 =-0,5x+1 2 =——X+—
)Y )y 5 %Xt2

4)cos X .

+ X

3) y=-0,5x%

4.BriOepute onpeziesieHue HEOPeIeJIeHHOI0 HHTerpaa:

D[ f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)[ f(x)dx=F(x)+C

b4

2
5.Haiitu unTerpan I sin® x cos xdx .
0

1)

z 1
3 3

2)0  3)

2
6.BbruncnuTe uHTErpan I cos x dx .

-

K HYIIIO.

2

B TOUKE X, =2.

Ilpakmuueckan paboma «Bvluucnenue npou3go0nwvix»

F | xo o5 2y H V2
7 2sin®45x
* oL 2 ylexray
X
2x5 —63x 13 | cos®3x
4 1 7x5+2x 14 1 (4+x")(4-x3+6X)
> |1 4. 15 | (4-x)36-x
X
6 16
%+5x4 7Xx+46
T ] 2x% + x¥x 17 3x
5—x°
8 cos8x 18 Xt + 2
J4x -2
9 (7 +4x)3 19 e3—9x—12x3
10 20 5In4(x—2x5)
V13x°® +3

3auem no meme: «Ilpouzsoonas, npumeHnenue HenPePbLIGHOCMU U NPOU3BOOHOIL)

Bxoonaa uacms. Tabnuia npon3BOIHBIX.

TBOPBMMVECKa}l yacmos.
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1. Yto Takoe mpupaiieHue GyHKIIUU U TpUpaIeHUe apryMeHTa.
. ChopmynupyiiTe onpeneneHne Mpou3BOIHON B TOUKE.

. ChopmynupyiiTe npaBuia HaXOXKICHHS POU3BOTHOM.

BOwW

. Kakyto pyHkumio Ha3bpIBalOT HEMPEPHIBHOW HA MPOMEKYTKE.

9]

. Hannmre ypaBHeHue kacatenbHOH k rpaduky QyHkmun y = f (x) B TOUKE (XO ; f (X0 )) .

6. B ueM cocTouT MEXaHUUYECKHUI CMBICT TPOU3BOAHON?

7. 3ammmute popmyny Jlarpamxka.

8. ChopmynupyiiTe mpu3HAK BO3pacTaHUs U IPU3HAK YObIBAaHUS ()YHKIIUH.

9. Kaky1o TOUKY Ha3bIBalOT KPUTHUUECKOM.

10. ChopmynupyiiTe mpu3HaK MakCUMyMa (MUHUMYMa) (pyHKITUH.

11. OnuuuTe cxemy uccie10BaHus QYHKIUH.

12. ChopmynupyiiTe npaBuia HAXOXACHHUS HAMOONBIIErO0 M HAWMEHBIIET0 3HAYEHUS (PYHKIMH Ha
OTpE3Ke.

Hpaxmultecmm yacmo.

1. TTonb3ysick onpeneneHneM HalauTe Mpou3BoaHy0 GyHkmn Yy = f (x) B TOUKE X!
f(x)=x"+1, x, =2
2. llpoguddepennmpyiite pynkmuio (X) = (X + 2) -sinx.

3 2
—2x%—
3. Haiinute mpomexyTkH HenpepbiBHOCTH GyHKIUH f (X) = x4—x25 .
-X
2
x°=3x-4 <
x—4

4. Pemure HEPAaBCHCTBO MCTOJOM UHTCPBAJIOB 0.

5. Harmmmre ypaBHEeHHE KacaTenbHO K rpaduky GyHkmun y = f (x) B TOYKE (XO ; f (XO ))
f(x)=sinx;x,=7x.

6. Haiinute ckopocTh M yCKOpeHHe TOYKH B MOMEHT t, =4, ecnn X(t) =t*=2t°+5.

7. Uccnenyiite Ha Bo3pacTanue U yobiBaHue QyHKImo0 f (X) = X" —4x.

8. Uccnenyiite Ha MaKCUMYM U MUHUMYM (GyHKIHO f (X) =x%-3x%.

9. UccnenyiiTe ¢ IOMOMILIO IPOU3BOHON (GyHKImIO f (x) =-3x*=x*-9x.

10. Haiimute HauOosibIiee U HaMMeHbIee 3HaueHue GpyHkun T (X) =3x%-2x%.

3auem no meme «llepeoodpasznan u unmezpany

Bxoonaa wacms. Tabnuua uHTErpaios.

Teopemuueckas uacme.

1. Chopmynupyiite onpeaeneHue NepBooOpa3HO.

2. ChopmynupyiiTe mpHu3HaK TOCTOSHCTBA (PYHKUMH Ha 3aJaHHOM mpomexytke. Chopmynupyiite
OCHOBHOE€ CBOMCTBO MEPBOOOPA3HOM.

3. ChopmynupyiiTe paBuiia HaXOXKJICHUS TEPBOOOPA3HBIX.
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4. Kakywo ¢urypy Ha3bIBalOT KPHUBOJWHEWHOW Tpanenuend? 3anumurte GOpMyiny s BBIYUCICHUS
TJIOIIAAN KPUBOJIMHENHOMN Tpaneuuu.
5. O0bsacHuTe, 4TO Takoe uHTerpal. 3anummure Gopmyny Heiorona-Jleitbnua.

Hpaxm uuyeckan uacmo.

1. Joxaxwute, uro pynkmus y = f (x) ABIISIETCA IEPBOOOpaszHOi i pyHkuuu Yy = F (X) ;VXeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.

2. Ins dpyukuuu y= f (X) HaiuTe nepBoodpasuyo y = F (X) , IPUHUMAIOIIYIO 33JJaHHOC 3HAYEHUE B
nadHoil touke f (X)=———; F (3)= 5.

3. Haiimure oOmmii Buz nepBooOpazuoit st pyaxmum f (X) =X—10c0s2X.

4. Haitnute mioniaab KPUBOJIUHEHMHON Tpamnelui, OTPAaHNYCHHON TUHUSAMU Y = x3: y=0;x=-2.
fodx
5. Beruncnure unrerpai: I —_—.
% (x+10)
Hnousuoyanvuvie 3a0anus no meme «InemeHmvl KOMOUHAMOPUKU, CIMAMUCMUKU U Meopuu
6eposamuocmei)
Komounamopuxa. Tema: Pewienue 3a0au na nepedoop eapuanmoa.
Kapmouku - 3a0anusn
1. CkonbKO CYIIECTBYET pa3IMUHBIX YETHIPEX3HAYHBIX YMCENl, B 3alIMCH KOTOPBIX MCIOJIB3YIOTCS TOJIBKO
YETHBIC UQPBHI.
2. IIpu BcTpede KaxIblid U3 Jpy3el moxan Apyromy pyky. CKOJIBKO pyKOIIOKaTHI OBUIO CeNaHo, eCin
Jpy3eil Ob110 yeTBepo?
3. Ucnionb3ys mudpst 0;2;4;6, cocTraBbTe BCce BO3MOXKHBIE TPEX3HAYHBIE YHCIIA, B KOTOPBIX ITUQPHI HE
MOBTOPSIFOTCSL.
4. CKOJBKO CYHIECTBYET pa3jMYHbIX UYETBIPEX3HAUHBIX YHUCEJ, B 3aIUCH KOTOPBIX HCIOJB3YIOTCS BCE
U pbl, pa3IuyHbL.
5. IIpu BeTpeue Kaxablil U3 aApy3ei moxan Apyromy pyky. CKOJIBKO PyKONOXKaTUI OBLIO CAENIaHo, €Clu
npy3ei ObUTO0 TSATEPO?
6. IlepeuncnuTh Bce Tpex3HAuHbIE YKCIA, B 3alUCH KOTOPHIX Hcmonb3ytoTces mudper 0;1;2, mpu
YCIIOBHH, YTO ITU(PHI B YHCTIAX MOTYT MIOBTOPSITHCS.
Tema: Peutenue npocmeiiumiux KOMOUHAMOPHBIX 3A0ay
Kapmouku — 3a0anusn
1. Co6panue nu3 80 uenoBek BHIOMpAET MpPENCTaBUTENS, CEKpeTaps U 3—X WICHOB pelaKIMOHHOM
KOMHCCUH: CKOJIBKUMH CIIOCOOAMH MOKHO 3TO C/IeNaTh?
2. B copeBHOBaHnM y4acTBYIOT 12 komaHa. CKOJBKO CyINIECTBYET BApUAHTOB PACIPEICIICHHS TIPU30BBIX
(1, 2, 3) mect?

3. CkonbkuMH crioco0amu 6 4eITOBEK MOTYT CeCTh Hab CTysbeB?
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4. CKOJIbKMMHU cIoco0aMU MOXKHO CJeNlaTh TPEXLBETHbIM (ar ¢ TOpU30HTAIBHBIMU IOJIOCAMU
OJIMHAKOBOU IIMPUHBI, €CIIM UMEETCA MAaTepHs ECTU Pa3INUYHBIX [IBETOB?

5. Ha nmocke 3amucanbl/ CyIIECTBUTENbHBIX, 5 IaronoB u 2 mnpuiaratenbHbiX. s mpemioxkeHus
HY)KHO BBIOpaTh MO OJHOMY CJIOBY KaXKIOW M3 3TUX dacTted peun. CKOIBKUMHU CIIOCO0aMHU 3TO MOYKHO
caenarn?

Tema: Pewenue npocmeiiuiux KOMOUHAMOPHBIX 3A0a4 ¢ NPUMEHEHUEM OPMYJI COYemaHus

1. U3 Tpex MHXKEHEPOB U JEBATH HSKOHOMHUCTOB JOJKHA OBITh COCTAaBJIEHa KOMHUCCHUSI U3 [/ 4YEJOBEK.

CKOJBKMMH CTIOCO0AMH MOKET OBITH COCTaBJIEHA KOMUCCHSI, €CITU B HE€ JIOJDKEH BXOJUTH OJIMH HHKCHED.
2. CKOIBKUMH CTIOCOOAMH MOKHO BBIOpPAaTh 5 OTKPHITOK U3 11 OTKpPBITOK?

3. B xop3une nexar 8 Oenbix mapoB U 6 uepHbIX. CKOJIBKUMHU CIIOCOOAMH MOXKHO JIOCTAaTh M3 3TOU

KOP3UHBI 2 OeNbIX mapa u 2 4epHbIX?

4. B maxMaTHOM KpyXKe 3aHuMarorcs 16 demoBek. CKOJIBKUMH CITOCOOAMH TPEHEP MOXKET BHIOpaTh U3

HUX U OPpEACTOAIICTO TYPHHUPAa KOMaHAy U3 4 yemoBek?

5. [lepeuncanth Bce Tpex3HAUHbIE YUCNA, B 3alHCH KOTOPbIX ucnonb3dytoTcs mudpsl 0;1;2. Hudps

MOT'YT IIOBTOPSATHCA.
6. CKOJIbKO CYIICCTBYECT pa3JIMYHBIX YCTBIPECX3HAYHBIX YHUCCII, B 3alIMCHU KOTOPBIX BCC III/I(i)pBI Pa3JINYHBL.

Hnousuoyanvuvie 3a0anus no meme «Cmepeomempusn. AKcuomsl u onpeoesieHus cmepeomempuu.
Ilapannenvsnocms u nepneHOUKyIAPHOCHIL RPAMBIX U NJIOCKOCHEN 6 RPOCHPAHCHIGE.
1.CxonbKo rpaHelt mpoXOaUT Yepe3: a) OJIHY; O) JIBE; B) TPH; T') YETHIPE
TOYKH, B35IThIe TPOU3BOJIHHO Ha KyOe? CKOJBKO MIOCKOCTEH MOYKHO MPOBECTH Yepe3 Te K€ TOUKU?
Onpeaenurcs 1 MpH 3TOM MOJIOKEHUE TIIOCKOCTH 0AHO3HAYHO? Crienaite pUCyHOK.
2.JlaHbl TOYKA U Mapa nepecekaromuxcs npsaMbiX. CKOJIBKO pa3TUYHBIX MIIOCKOCTEH OHU ONPEAETSIOT?
Crenaiite pUCYHOK.
3.JlaHbI TpH TIpsAIMBIE, HE JISKAIUE B OJJHOW TIOCKOCTH M UMEIOIIHE OOIIYI0 TOUKy. CKOJIBKO Pa3IMuHBIX
MJIOCKOCTEN OHU ONPENeNstoT?
4. Toukn A;B;C mexar B KaXI0W U3 IBYX PA3IMYHBIX TUIOCKOCTEH. JIOKaKUTE, YTO ITH TOYKH JIe)KaT Ha
onHOU npsiMoit. Crenaite pucyHOK.
5IIpsmeie & u b mepecekarorcs B Touke M . Jlokaxwute, 4To Jrobasi mpsiMasi, epecekaromias a u
b, u He mpoxoasmas yepe3 Touky M , JCKUT ¢ HUMH B OJTHOU TUIOCKOCTH.

6.113 yeTpIpex JaHHBIX TOYEK OJJHA HE JISKHUT B TUIOCKOCTH, OTIPENEIIIEMOi TpeMs IpyruMu. Jlokaxwre,
YTO STHM CBOHCTBOM 00JIQIAaOT BCE TAaHHBIE TOUKH.
7. Touku M ;N ;P ;K pacnonosxens! o ogHy cTopoHy ot miockoct Tpaneuun ABCD . IlapannensHbie

orpesku AM ;BN ;CP ;DK pasusl coorBeTcTBeHHO 3 em; 4 cm; 5 em; 6 em . KakoBo B3anMHOE

pacrnionoxenue npsmbix MN u PK ?
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8. Ilpsmass MN mapamnensna quaronamu AC npsimoyronsauka ABCD . Haiiaure kocuHyc yriza Mexay

npsimoit MN u nuaronansio BD, ecniu AB=5cmu; BC=8cm.
9. Cropoust OM ;ON yrna MON coorsercrsenno napannensusl npsmeiM AB u CD . Onpenenure
yros Mmexay AB uCD, eciau Benmnuuna yrma MON paBaa 106°.

10. I[OKa)KI/ITe, 4To IIpsAMasd, rnapauiciibHasd KaX(HOﬁ N3 IBYX INEPECCKAIOIIUXCA HHOCKOCTeﬁ, ImapajjicjibHa
" JIMHUU UX IIEPECCUCHU.

11. lTan ky6 ABCDA B,C,D, . Haiinmure yron mexay npsameimu AC u C,D.

12. Jlanbl napajuiebHbIC IpsiMble & U D 1 npsiMas C, epecekaroinas a , Ho He mepecekaromas b .
Jlokaxcute, uTo b U C— cKpemuBaronyecs npsmsbie.

13. Jlokaxkute yTBEpKICHUE: €CIIU IMpsiMasi apajijielibHa HEKOTOPOU TIIOCKOCTH, TO B 3TOU MJIIOCKOCTH
CYIIECTBYET IpsiMasi, apajiesbHas JaHHOK.

14. Jlokaxxute, 4TO €CIu IpsiMasi napajijieibHas HEKOTOPOH MIIOCKOCTH, TO B JAHHOM IJIOCKOCTH Yepe3
T00YI0 TOUKY TIPOXOIUT MpsiMasi, TapajuiebHasl JaHHOW MPSIMOM, ¥ IIPUTOM TOJIBKO OJTHA.

15. ITnockocts, mapamiensHas cropoHe AC tpeyronsauka //ABC , mepecekaer ctoponsl AB u BC B

toukax A, u C, coorBerctBeHHO, AA : AB=3:2; AC, =8 cu. Haiinute AC.

16. 13 Toukn M mpoBeneHsl kK TuiockocTd @ 110 nipecedeHus B Toukax N ;K nBa orpeska. Touku D; E
cepenunsl otpeskos MN U MK . Haiimure nnuny orpeska NK |, ecmu DE =4 ey .

17. lokaxkute, 4TO mpsimasi, mapajijieibHas KaKION U3 IBYX MEPECEKAIOMINXCS TUIOCKOCTEH!, apajuieabHa
" JIMHUU UX MIEPECCUCHU.
18. Jlokaxkute, 4TO MpsimMasi, MapayjiesibHas KaKI0W U3 ABYX MepeceKaroluXcsl MIOCKOCTe!, mapasuienbHa
Y JIMHUU UX [1epEeCeUCHUSI.

19.B rterpasape ABCD mnposenens! ase napamienbHble miockoctd MNK u M, N, K, . Jlokaxure, 4to
ZNMK = ZN,M,K,.

20. OgHa U3 CTOPOH TPEYTOJIbHUKA MPUHAUICKUT III0cKocTH & . [lmockocts B [/ o U B mepecekaer aBe
JpyTUE CTOPOHBI TPEYroJbHUKA. JJoKaxknuTe, 9T0 f OTCEKaeT OT TPEYrONbHUKA TPEYTOJILHUK, MTOTOOHBII

JTAaHHOMY.
21. Touku K;L;M —cepenunsr otpe3koB AB;AC;AD coorBercTBeHHO. Haiimute miomane

tpeyromsauka //BCD | ecnu mnomans tpeyronsuuka JKLM pasna 18 em”.

22. Toukn K;L;M;N —cepenunsl orpe3koB SA;SB;SC;SD coorBerctBeHHO. Haiimute mepumerp
yetelpéxyronbauka ABCD, ecniu nmepumerp KLMN pasen 28 cm.

23. JlokaxxuTe, ecnM TpsiMas MepeceKkaeT OIHY W3 IMapaUIeTbHBIX IJIOCKOCTEH, TO OHA IMepeceKaeT H

JPYTYIO MIOCKOCTb.
24. Jlanbl 1Be mapajuienbHble miaockocTd. Yepes Toukn M ;N onHON M3 miockocTeil MpOBEACHHI JBeE

mapajieNbHble MpsIMBIE 0  TlepecedeHMss B Toukax M, ;N,. YUemy paBeH IepuMmerp
geThIpéXyronmbauka MNM, N, , ecmm MN = MM =8 em ?

25.113 ToukH, OTCTAIOMIEH OT TUIOCKOCTH Ha PACCTOSTHUU 8 cM , IPOBEACHHI IBE HAKJIIOHHBIC, 00pa3yoIne
C TIOCKOCThIO yribel 45°, a mexnay coboit yrom B 60°. Haiigure paccTosiHue MEXAy KOHLIAMHU

HaKJIOHHBIX.
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26.0tpe3ok MA mnepnenaukyssipeH miockoctd tpeyronbHuka ABC, AD—wMeanana TpeyroiabHHUKa
ABC, otpezok MD nepnenauxymnspen BC. Jlokaxute, uto AB= AC .

OTpe3ku JBYX HAKJIOHHBIX, NPOBEJAEHHBIE W3 OJHOM TOUKM A0 MEPECEYEHUs C IUIOCKOCTbIO, PABHBI
15 u 20 cm , mpoekus OJHOTO U3 OTPE3KOB paBHA 16 cm .

27.PaccTosiHUEe OTTOYKH JI0 IJIOCKOCTH TPEYrojbHUKA PAaBHO A cM, a J0 KaKAOH M3 ero cTopoH beom .
Haiinure paauyc OKpy>KHOCTH, BIIMCAHHOU B 3TOT TPEYTOJIbHUK.

28.PaccTosinue oT TOUKM A 10 BEpIIMHBI KBajpaTa paBHEI 5 cm . YeMy paBHO paccTOSHHE OT TOUYKA A
JI0 TUTOCKOCTH KBaJIpaTa co CTOPOHOU 2 cm ?

29.Ctroponnl TpeyroiabHuka paBHbl 10;17 u2lem. W3 BepmmHbl OOJIBIIETO yIJIa TPEYroJbHHUKA
OpoBEeAEH K €ro IUIOCKOCTH NEpIEeHIUKYJsAp, paBHbl 15 cm. Haligute paccTosiHMS OT KOHIOB
HEepHEHIUKYIApA 10 OONbIIEH CTOPOHBI.

30.Yemy paBHa mioma s 60KOBOI MOBEpXHOCTH KyOa ¢ pedpom 10 cm?

Ilpakmuueckan padoma no meme « MHO202pAHHUKW)).
1.B npasunbHoil TpeyronsHoi nupamuae SABC meauansr ocnoBanus ABC nepecekatorcst B Touke O .

[Tnomane Tpeyronbarka ABC paBHa 2 ; 00bem mupamupsl paBeH 6 . Haiinmure niuuny orpeska OS .

2.Haiinurte kBagpaT paccTosHUS Mexay BepmmHamMu C 1 A, IpsIMOYTOJIBHOTO Mapaiesenunesa, 1us
xoroporo AB=5; AD=4; AA =3.
3.Haiigure paccrosinue mexay sepmmHamu Au C, MHOrorpaHHuKa, n300paKeHHOrO

Ha PUCYHKE.

4. HaitnuTte miomaab MOBEpPXHOCTH MHOTOTPAaHHUKA,

N300paKEHHOT0 Ha PUCYHKE

5.Ecnu kaxxmoe pebpo kyba yBeanuuTh Ha 1, TO €ro Iiomnaap NOBEpXHOCTH

yBenuuutcs Ha 54 . Haiinure peOpo ky0a.
6.HaiinmuTe tutomaas G0KOBOW MOBEPXHOCTH MPABUIILHOW MIECTHYTOJEHOW MPU3MBI, CTOPOHA OCHOBAHHSI
KOTOpO#i paBHa 5, a Beicota — 10.

7.Haiigute muiomaap MOBEPXHOCTH MPaBUIIBHOM YETHIPEXYTOJILHOM MUpaMHUAbl CTOPOHBI OCHOBAHMS,
KOTOpOH paBHBI 6 ¥ BBICOTa paBHA 4 .

8.CTOpoHBI OCHOBaHMsI MPAaBUIBHOM HIECTUYroJdbHON nupaMuasl paBHsl 10, OokoBbie pedpa paBHbl 13 .
Haiigure nnomaas 00KOBON MOBEPXHOCTH 3TON MUPAMUJIBL.

9.B xyoe ABCDA B,C, D, naiinute xocuHyc yria mexay miockoctsimu BA,C, u BA D, .
10.B npsmoyronsrom napannenenunene ABCDA, B,C, D, usectnsl pebpa:
AB=6; AD=8;CC, =16 . Haiinure yron mexny miockoctsimu ABCu A DB.

Huousuoyanvuvie 3adanuna no meme. «Tena epawenus. Buviuucnenue 00vémoé u niaowjaoeii
nOBEPXHOCM el OCHOBHBIX 2e0MEMPUUECKUX MeTD).

1.BricoTa KOHYca paBHa 6 , a AmameTp ocHoBaHus — 16 . HalimuTe oOpasytoniyto KoHyca.

60



2. [Inomans GOKOBOW MOBEPXHOCTH LWIMHApPA paBHa 21z, a nuameTp ocHOBaHMs paBeH 7 . Haiinure
BBICOTY LIMJIMHJIPA.

3. Oxoisio koHyca omucana chepa (chepa COIEPKUT OKPYKHOCTh OCHOBAaHHUS KOHYCa W €r0 BEpPILNUHY).
LlenTtp ceprl HaxXOIUTCS B LIEHTpEe OCHOBaHMs KoHyca. OOpa3zyromias KOHyca paBHa 72 . Haiigure
paamnyc cdepsl.

4. Illap Bnucan B umiuHAp. Ilmomans moBepxHocTu mapa paBHa 111. Haiiaure miomanb mosiHOM
IOBEPXHOCTH LIMIMHJPA.

5. Cocya, UMeromuii (opMy MPaBUILHON TPeyroabHoi mpusmbl, Hamuin 2 300 cyu® BOBI U TIOrPY3UIN B
BOAY JeTalb. [Ipu 3TOM YpOBEHb BOJBI MOJHSIICS C OTMETKH 25cM 110 otMeTkn 27 cM. Haiinure o0beM

neramu. OTBET BHIPA3UTE BCM® .
6. IlpaBwibHas 4YeTHIPEXYroibHAs IpPU3Ma OIMCAHA OKOJIO LMIMHIPA, PAaAMyC OCHOBAHUS M BbICOTA
KoToporo paBHbl 1. Haiinute mnomaas 60KOBOI MOBEPXHOCTH HPU3MBI.

7. OcHOBaHHMEM MPSAMOI TPEYroJIbHON MPU3MBI CITY)KHUT MPSMOYTOJIbHBIN TPEYTOJbHUK C KaTeTaMu 6 U 8,

60okoBoe pedpo paBHO 5. Haiinute 00beM MpU3MBI.

8. HaiinuTte BBICOTY MpPaBHIBHON TPEYroJbHON MHUpaMHIbl, CTOPOHA OCHOBAaHUS KOTOpPOW paBHAa 2, a

00beM paBeH \/§ .

9.Konyc Bnucan B map. Paguyc ocHOBaHMS KOHyca paBeH paauycy mapa. O0vem KoHyca paBeH 6 .
Haiinure o6bem mapa.

10. B xy0 c pebpom 3 Bnwucan map. Haiiqure 00bem 3Toro mapa, 1e1eHHbId HA 7 .

Ilpakmuko — nabopamopnsie padomsl no meme «Cmepeomempusn»

1. Ha mmockoct @ naHbl aBe Touku A U B . Crmenate Mojiens TUIOCKOCTH @ | JIBYX IIOCKOCTEH B U ¥,
npoxoammx uepe3 Touku AU B. M300pasure nuHHUIO TNepeceyeHHusl IIOCKOCTEH MEXIy COOOM.

Paznuune! 1u 3TH TUHUN?

2. Tloka3aTp Ha KapKacHOM MOJENH TPAaBHIBHON YETHIPEXYTONBHON TNHpaMuIsl M KyOa Mapsl
CKPEILIMBAIOIIMXCS NPAMBIX, MapaUIebHBIX NPSAMBIX, MepeceKkaomuxcs npsambix. CaenaTb 4epTéx U
nokazarb oOmme Touku peéOep M KaxXyluecs TOUYKM IepecedyeHus. YOeAuThCs, UTO IIpH
COOTBETCTBYIOILIEM TOBOPOTE MOJIETH CKPELIUBAIOIIUECS MPSMbIE HE IEPECEKAIOTCS.

3. B3aTp okpaH W KapKacHbIE MOJIENH PA3JIMYHBIX TeN: KyOa, mupamMuabl U T.1. OcBemias MOAETH
napajsiebHbIMU JTy4aMHy U MOMellast epesl SKpaHoM, MOJIYYUTh UX TeHeBoe u3o0paxeHnne. OTBETUTH Ha
BOIIPOCBI:

1. Kak u3oOpaskaroTcs BEpIIUHbI TEN?

2. Kakoe O0ynet nzobpakenne péoep 3Tux Ten?

3. Yto MOXHO cKa3aTh 00 M300pakeHUHN mapajljIeIbHBIX pEdep Kyda?

4. Kak Ha/j0 pacroyIoKUTh MO OTHOIICHUIO Jyded KyO, 4ToObl OH M300pa3wiicsi Ha 3KpaHE B BUJE
KBajpara?

4. Cnenath MOZETb NapAJUIEIbHON MPOEKLUHU HA INIOCKOCTh: TOUKH; JTMHUU.

5. CnenaTth MOZIENb K TEOpEME O TPEX MEPHEHIUKYIIAPaX.
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6. CnenaTh MOJCIb IBYTPAHHOTO YTJIa ¥ €T0 JIMHEHHOTO yIJia.

7. Jlana mognens mnpsMoil npusMbl. CaenaTb COOTBETCTBYIOUIME HM3MEPEHUS W HAMTH yroill Mexnay
JMaroHaJIbIo MPU3MBI U IIJIOCKOCTBIO OCHOBAHUS.

8. [lana Mozenb npaBuibHON nupamuabl. Haiftu (cienath cOOTBETCTBYIOLINE U3MEPEHNUS):

1. yron Mexny 60KOBBIM peOpOM M OCHOBAaHHEM ITUPAMU/IBI;

2. IBYyrpaHHbIN Yroj Ipyu OCHOBAaHUM;

3. ABYTpaHHBIN yrou rnpu 60KOBOM pedpe.

9. Caenatb U3 NMPOBOJIOKM KOHTYpBI IJIOCKUX (Guryp, yactb AB mnokpacuth kpacHO# kpackoil. PabGora
COCTOUT B CJEIYIOLIEM: YKPEIUISIFOT OCh B LIEHTPOOEKHON MallMHE M NPUBOAAT €€ B JABMXKEHHE, TOrJa
CTaHOBUTCA BUIHO, 4YTO 4acTh AB 00pa3yeT moBepXHOCTh BpaIlCHHS.

10. CnenaTtp Mosie KOMOWHAIIMA TEJT: IIHJIMHIPA U TIPU3MBI.

11. CnenaTth MOz€Nb LMIIMHAPA C KACATENBHON INIOCKOCTBIO.

12. Cnenath pa3BEpPTKY KOHYca, y KoToporo I =4cm, h=3 cm.

13. Ilo Momenu yceu€HHOro KOHyca cienaTh pa3BEpPTKy. [ns aToro obepHyTh Mojaenb Oymaroil u
HOYKHHIIAMU BBIpe3aTh CHauana O0KOBYIO IOBEPXHOCTh, a 3aT€M OCHOBAHHUSI.

14. Cnenath MOAeTM KOMOMHAIIMY TEJI: KOHYCA U TTUPAMU/IBL.

15. Cnenatb Mozeib chepsl.

16. Cnenatb Mozenb cepbl ¢ KacaTeabHON MIIOCKOCTBIO.

17. Nana mojens nupamuibl (MOJHON Wik yceu€HHoM). Crenarb COOTBETCTBYIOLINE U3MEPEHUS U HAlTH:
II011a/1b OOKOBOM MOBEPXHOCTH; MOJTHON OBEPXHOCTH.

18. JlaHbl HEKOTOPBIE JAETaTH MPSIMOYTOIbHOHN (popmbl. Haiftn 00BbEM feTanei.

19. Tansl HEKOTOpBIE AeTanu B Buae nupamua. Haiitu o0béM nertaneit.

20. CpenaTth COOTBETCTBYIOIIME H3MEPEHUS U HAWTH IUIOIAAb OOKOBOM M TOJHOH MOBEPXHOCTH
HWIMH]IpA.

21. CnenaTh COOTBETCTBYIOIIME U3MEPEHUS M HANTH TUIOMIAAb OOKOBOM U ITOJTHOM MTOBEPXHOCTH KOHYCA.
22. Jlanbl HeKOoTOpbIe netanu. Haiitu 00bEM aeranei.

23. Haiitu 00BEM IUCTEPH 10 3aJaHHOMY YEPTEXKY.

24. TloctpoiiTe pa3BEPTKY TpPEyrodbHOH NHUpPaMUABI, OOKOBOE pedpo KOTOPOH TMEepHEeHIUKYISPHO
OCHOBAHHUIO, SIBJISIOUIEMYCS PABHOCTOPOHHUM TPEYTOJIbHUKOM.

25. Cpenaiite pa3BEPTKY M CKIEHTE MOJeNb OPTOLEHTPUYECKOTO TETpadJpa, BCE TPaHU KOTOPOTO
SIBJIIFOTCSI PA3HOCTOPOHHUMU OCTPOYTOJIBHBIMH TPEYTOJIbHUKAMHU.

26. Cpaenaiite pa3BEpPTKY NMUpPaMUIbI, BCE TPaHH KOTOPOH — paBHBIE MEXAy co00il paBHOOEIPEHHEIE
TPEYroJbHUKU CO CTOpoHaMu 5;5;6. Haiigute: 1. aByrpaHHble yrasl npu e€ péOpax; 2. BBICOTHI
MUPaMUIBL; 3. TUTOIIAAb MIOJTHOW MOBEPXHOCTH; 4. 00BEM MUPAMUIBL.

27. Cpenaiite pa3BEPTKY NUPaMUAbI, B OCHOBAaHMU KOTOPOW JIEKHUT KBajapar, a OOKOoBoe pedpo
NEPIEHIUKYIIPHO OCHOBAHHUIO.

28. TloctpoiiTe pa3BEPTKY YETHIPEXYTONBbHOM mrpamMu bl BeicOTOH 10 cM, B OCHOBaHWU KOTOPOI KBajpaT
CO CTOPOHOH 5 cM.
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14. Cpenaiite pa3BEPTKY MUpPaMUJIbl, Y KOTOPO B OCHOBAHUHU JISKUT paBHOOEIpEHHAs Tpaleuus, Bce

00KoBBIE pEOpa OJMHAKOBO HAKJIOHEHBI K OCHOBAHMIO, a TPaHb, MPOXOIIas dyepe3 OoJbliee OCHOBaHHUE

Tpaneuu, NepreHUKyIsspHa 3TOMY OCHOBAHHUIO.

Hccneoosamensckue 3a0auu no 20moevim uepmedxicam no meme «Mnozozpannukuy

|. Haiioume paccmoanue om mouku 00 npamoil no npeocmasieHHbIM HOCHPOECHUAM

1. AFL (ABC). Haiiaute paccrosinue ot F 1o CB.

A BC— paBHOOGAPEHHBIIH

A BC — npsIMOYTOJIBHBIH,
£C=90°

AABC — TyllOyTOJIbHBIH,
£C>90°

2. BF1 (ABC). Haiimure paccrosinue ot F 10 AC.

ABCD — kBazapar

ABCD — poM6

ABCD- npssMOyTOJIEHUK

3. BSL (ABC). ABCDEF — npaBuinbHbIi iecTuyroibpHuK. Haiinure paccrosiHue

or S o AB

ot S o AF

or S o EF
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\ﬁ_______________

3aoauu

1.1.1. B ocnoBanunu nupamuasl FABC nexxut paBHOOenpennslii TpeyroiasHuk ABC, AB=AC=10,
BC=12. Pebpo AF nepnieHANKYISPHO TUIOCKOCTH OCHOBAaHUS U paBHO 6. Haliaute paccrosiHue ot
BepinHbl F 10 pedpa BC.

1.1.2. B ocnosanuu nupamu sl FABC jexut npsMoyronbHslii Tpeyronsuuk ABC, £C = 90°, BC=12.
Pebpo AF meprieHauKyIsipHO TUIOCKOCTH OcHOBaHUs. PaccTosinue ot BepmmHbl F 10 pedpa BC paBHO 5.
Haiinute paccrosinue ot BepuiuHbl F 10 Bepuinusbl 5.

1.1.3. B ocHoBanuu nupamuasl FABC nexut paBHOOEApEHHBIH TyOYroibHbIi TpeyroasHuk ABC,
ZC=120°, AC=CB=2+/3. Pebpo AF meprieHauKyIIpHO IUIOCKOCTH OCHOBaHUs. PacctosiHue ot
BepinHbl F 10 pedpa BC paBHo 5. Haitnute paccrosinue ot BepinHbl F 1o uiockoctu ABC.

1.2.1. B ocnoBanuu nupamusl FABCD nexut kBagpar ABCD co croponoii paBHoii 4. Peopo BF

MNEPNCHAUKYJIAPHO IIJIOCKOCTU OCHOBAHUA U PABHO 1. Haiigute PacCTOAHNUEC OT TOYKH F A0 auaroHain
AC.

1.2.2. Ocnoparuem mupamuasl FABCD snsercst pom6 ABCD ¢ yriomd4 paasiM 60° 1 pagmycom
BIINCAHHOU OKPYKHOCTH V3. Pebpo BF neprnenaukynsapHO IIOCKOCTH ocHOBaHUs. Haliaure nnuny

pebpa BF, eciiu paccrosinue ot Touku F no nuaronanu pom6a AC pano 2:/5.

1.2.3. B ocnoBanuu nupamuisl FABCD nexut npsimoyronasauk ABCD co croponamu 3 u 4. PeGpo
BF meprneHauKyasipHO IIOCKOCTH OCHOBaHWs. HaliiuTe BRICOTY MUpaMuUIbl, €CIIM PAacCTOSIHUE OT TOYKH F
JI0 TraroHam npsiMmoyronsHuka AC pano 2,5.

1.3.1. OcnoBanuem nupamuasl SABCDEF sBnsercs npasunbHbli mectuyronsuuk ABCDEF co

CTOPOHOM J3. Pe6po BS neprienaukynsspHO MIIOCKOCTH OCHOBaHUs. HaiinuTe paccTossHUEe OT BEPUIMHBI S

JI0 CTOPOHBI AB, eciau paccTosHUE OT BepIIMHbI S 10 pedpa EF paBHo 5.

1.3.2. B ocnoBanuu nupamusl SABCDEF nexut npaBunbhbii mectuyroisauk ABCDEF co

CTOPOHOM \/§ Pebpo BS neprienaukynsipHO IIIOCKOCTH OCHOBaHMs U paBHO 2. Haliaute paccrosiHue ot

BEpIIMHBI S 10 cTopoHbl AF.
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1.3.3. B ocnoBanuu nupamusl SABCDEF nexut npasunbHbii mectuyronbHuk ABCDEF, Gonpias

JMaroHajlb KOTOpPOro paBHa 8/3. Pebpo BS nepnieHANKYISAPHO MIIOCKOCTH OCHOBAHMS U PAaBHO 5.

Haiinute paccrosiHue OT BepIuHbI S 10 cTopoHbI EF.

1. Haiioume yzon mesxncoy npamoit u niiockocmsio nOnpeodCcCmasieHHblmM nOCMpPOeHUAM

1. 4411 (ABC). Haiinute yroa mexay CB1 u (441Ch).

A1 B1 A1 B1 A1 B1
K
C1 &) C1
K
AL M f B A K _________________ B A K _______________ B
C C C
AABC— paBHOCTOPOHHUI A BC — nIpsIMOYTOJIBHBIH, A BC — TynoyroJbHbIi,
£C=90° £C>90°
2. AA1L (4BC). ABCDFK — npaBuiibHbIH IeCTHYTOJIbHHUK. HalauTe yroia Mexay
B1F u (4BC) BiFu (KK1F1) B1F u (441B1)
C B C C
A]_ i\ i A]_ :\ : Al | :
A ! D1 '\ ! D1 IIT\\ | D1
v | 1 ! ——% .
Kaf 4 aFa) Kif\! VF1| ! Ka| ' \Fa|
R \ ! : A |
1 \ 1 h \ | 1 1 1
. B C X | ic + | BN ] ic
- N /,L_ o S el 21 \ \\\
VE\ D AL TR ARE. -~ “b
\ > BRI
K F D K =
K F

3. BD.L (4BC). Haitnute yron mexay CD u (ABD).

O w>

C
A BC — paBHOCTOPOHHHMI A BC — IpsIMOYTOJTBHBIH, A BC — IpsIMOYTOJIbHBIH,
Z£4 =90° £C=90°
1.4411 (ABC). Haiiure yrisl MexIy
B1D u (ABC) B1D u (DD1Cy) B1D u (BB1C1)
Bl Cl Bl Cl Bl Cj

D1

| ‘\ D1
| 65 \
1 \

AY

A1 i \ \\ JDl
: v D




DOWD>H 20 =& wx g

B1 Ci B1 C1 B1
A '\ Ry
R R K R
A i \\ D: A i \\ Dy A | \\)\ Ds
A A A NN
L A AN
Y | \ | \ | \\ N
! \ 1 \ 1
0 J.f ______ G C B v oo JC /J_@ ______ vl ',\K-
M \\ \ ,,/ \ /,/ \ ;
6 A ‘] N\
A D Y| D A D
1) BF.L (4BC).Haiinute yron Mmexay
AF u (4BC) DF u (BCF)
A F
B
C
D
K
B
a
A
Y
a
T
A
B
C
D
Y
0
M
0
3aoauu

2.1.1. CtopoHa ocHOBaHUs NpaBHILHOMN pu3Mbl ABCA1B1CipaBHa 2, 60koBoe pedpo paBHO / /1.

Haiimure cunyc yria mexay npsimoit CB1u mitockocthio 00koBoii rpanu (4A41C1).
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2.1.2. OcHOBaHUEM MPSIMOIN TPEYTOIBLHON MPU3MBI SIBIIAETCS MPSAMOYTOJIbHBIN TpeyroibHUKABC: LC
=90° 4C=4, BC=3. Jlnuaronans CB1 60KOBOif TpaHN 06pa3yeT ¢ MIOCKOCTBIO 60K0BOi rpann (441C1)
yron 45°. Haiinure miomas 60K0BOi TIOBEPXHOCTH IPU3MBL.

2.1.3. B ocHOBaHHMHM MIPSIMOM TPEYTOIbHON MPU3MBI JISKUT PAaBHOOEIPEHHBIN TYIOYTOJIbHBIH

tpeyronsHUKABC: /C = 135°, AC=CB= 3J2. Huaronans CB1 60k0BOil rpanu 00pa3yeT ¢ IIOCKOCThIO
60koBoi rpanu (4A41C1) yromn, CHHYC KOTOPOT'O pPaBeH g . Haitqure nmuny nuaronanu CBi.

2.2.1. Haitnure cTopoHy OCHOBaHHMSI MPABMIIBHOW IIECTUYTOJIBHOW MPU3MBI, Y KOTOPOU OOJIbIIast
JMArOHAb PaBHA 24 U COCTABISIET C IIIOCKOCTHIO OCHOBaHMs yroi 60°,

2.2.2.YeMy paBHa CTOPOHA OCHOBaHUs IPABUJIBHOM ILIECTUYTOJIbHON MTPU3MBI
ABCDFKA:1B1C1D:1F1K1, y koTopoii auaronans BiF paBHa 4~/3 U COCTABISIET C IIOCKOCTBIO GOKOBOIL
rpaau (KK1F1) yron 30°,

2.2.3. ABCDFKA:B1C1D1F1K1 — mpaBuibHas mecTuyroipHas mpu3Ma, CTOPOHA OCHOBAHUS M BBICOTA
KOTOPOH PaBHBI V3 u 24/6 coorsercraenno. Haiinure yroJl MeXJy Auarosaibto BiF u mockocTsio
OokoBoit rpanu (4A41B1).

2.3.1. B ocuoBannu nupamuasl DABC nexxut paBHocToponHu# Tpeyronbuuk ABC, AB=4. Pedpo BD

MEPIICHIUKYIISPHO TIOCKOCTH OCHOBAHUS M PABHO 442 . Kaxoit yroi cocrapisieT pedpo CD ¢
IUTOCKOCTBIO 00KOBO# rpanu (ABD)?

2.3.2.0cnoBanuem nupamuisl DABC cinyxut paBHOOeApEHHBIN NMPSAMOYTOJIbHBIA TPEYTOIbHUK
ABC:£A4 =90° AC=4B=4. Pe6po BD meprenuKyIapHO IIOCKOCTH OCHOBaHUs U paBHO BC. Haiiure
yrou HakjioHa pedpa CD k minockoctu 60koBoii rpanu (ABD).

2.3.3. B ocuosanuu nupamusl DABC exut npsmoyronbHeli Tpeyronsauk ABC:ZC = 90°, AC=4,
BC=3. Pebpo BD neprnieHIuKyIsIpHO IIIOCKOCTH OCHOBaHUs, a pedpo CD cocTaBiseT ¢ MIOCKOCTHIO
6oxoBoit rparn (ABD) yron 30°. Haiiaure xocunyc yria Mexay pedpom CD 1 IITOCKOCTBIO OCHOBAHHS.

2.4.1. Iunaronans B1D nmpsamoro napamuienenunena ABCDA1B1C1D1 coctaBisieT ¢ miockocTbio

HUKHETO OCHOBAHUS YT'OJI 450 qCMy paBHa BLEICOTA MapaJljieJICIrIicaa, €CJIu €ro OCHOBAHUCM CIIYKUT a)

KBaJ[paT cO CTOPOHO# 4~/ 2 ; 6) poMb co cTopoHoit 4 1 ocTpeiM yriom 60°,
2.4.2. a) lnaronans B1D nmpsimoro nmapamnenenunena ABCDA1B1C1D1 cocraBisier ¢ miockocTbio
6oxosoii rparn (DD1C) yron 45°. JTokaxute, 9T0 OCHOBAHHEM MapaIeNeNnIea He MOKET OBITh

KBaJpar.

0) OcunoBanuem npsimoro napasutenenunenaABCDA1B1C1D: cioyxut pom6 co cTopoHOi 2\/_ u
octpeM yriaom 60°. Haiimure nmay guaroranu BiD mapannenennmena, coCTaBIAIONEH ¢ TIOCKOCTRIO
6oxoBoit rparn (DD1C) yrom 45°,

2.4.3. a) Haiigute yrosn Mexay nuarosansto BiD npsmoro napannenenunena

ABCDA1B1C1D: ¢ niockocthio 60koBo# rpanu (BB1C1), ecinn ocHOBaHMEM Napaljiesenunea

CIIYKUT KBaJpar, JJIMHA JUaroHaJIkl KOTOPOIr'0 paBHa BBICOTEC MMapalJICICIUIICaA.
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0) Haiimute cunyc yria Mexay auaroransio BiD, pasuoii 10, u mmockocThio 60k0Bo# rpanu (BB1C1)
npsimoro napannenenunena ABCDA1B1C1D1, ecriu ero 0ocHOBaHHEM CITYXKHUT poM6 ¢ ocTpbiM yriom 300 n

ioniaapo 18.
2.5.1.a) FABCD — nupamuna. FB L (ABC). ABCD — ksaapar. ZFAC =60°. Kaxoii yrox
coctaBsieT pedpo AF ¢ TUIOCKOCTBhIO OCHOBAaHHMS?

6) FABCD — nupavuna. FB L (ABC). FB =8. ABCD — pom6. ZABC =120°. AC =6+/3.

Haiinure kotanrenc yria mexay pedpom AF 1 mi10CKOCTbIO OCHOBaHUSI.

2.5.2. a) FABCD — nupamuna. FB | (ABC ) ABCD - kBajipat co cTOpOHOI V2. Vron MEXITY

pe6pom DF u mnockoctsio (BCF) pasen 30°. HaiiguTe AIMHY BHICOTHI THPAMUIBL.

6) FABCD — nupamupa. FB L (ABC ) ABCD - pom6. ZBAD =45". AB = 3v/2 . Haitnure IUIMHY

OospIrero pedpa mupaMubl, €CIIU CHHYC yIia HAaKJIOHA JAaHHOTO pedpa K TUNIOCKOCTH OOKOBOM TpaHu
UpPaMUJIbI, HE COJIepIKalllel 1aHnHoe pedpo, paBeH 0,6.

2.5.3. a) FABCD — nupamuna. FB L (ABC ) ABCD — kBaipar co croponoii 1. Bosnbliee pedpo

MMpaMUIbl PaBHO \/g . Haiigure yron nakiona peopa CF x mmockoctu (ABF).

6) FABCD — mupamnza. FB L (ABC ). ABCD — pom6. Z/BAD =60°. BD =2+/3 . Pe6po CF

cocraBisieT ¢ miockocteio (ABF) yron, curyc kotoporo paser 0,6. Haiiure mMHbBI paBHBIX OOKOBBIX

pebep nupaMu bl

I11. Haiioume yzo1 mesntcdy nnockocmamu no npeodcmagieHnblM HOCHpPOEHUAM

1) ACNnBD=0O.FO_L (ABC).HaﬁILI/ITe YTOJI MEKLY

(ABC) u (FDC) (FDC) u (FBC) (ABF) u (FDC)

HeT N W R OO DT>

T

-

_____

’
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(AFD) u (FBC)

(AFB) u (FBC)

2) FB.L (ABC). Haitmute yromn mMexmay

(ABC) u (FDC)

3. AF_L (ABC). Haiinute yron mexny (ABC) u (FCB).

<moON 0 o0 = \© <NMON0 ¥xmos Hasw |[KMOMOO oo 5o _




A BC— paBHOOEIPEHHBIIH A BC — npsIMOYTOJIbHBIH, AABC — TynoyroJbHbIi,
£C=90° £C>90°

4. SBL (ABC). ABCDEF — npaBwibHbIi 1IeCTHYTOJdbHUK. HaliiuTe yron Mexmay

(SAB) 1 (SBC) (SFE) n (ABC) (ASF) 1 (ABC)

S S S

~ \
Y ‘

A a
F E
(ASB) u (SDE)
S
A
F E

3) CDA:B1C1D:1 — npsimoii mapamienenumnes. Haitnure yron

\ (A4:C1) u (BB1D1) \ (ABC) u (AB1C») (ABC) u (AB1C)
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3.1.1. a) OcHoBanuem nupamuasl FABCD cinyxut xBaapat co cropoHoil 16. Bepumna nupamusi

IpoenupyeTcst B LIEHTp OCHOBaHMs. Brbicora mupamuabl paBHa 8. Kakoif yros cocTaBiiieT MIOCKOCTh

6okoBoit rpanu (FDC) ¢ mI1ocKoCcThI0 OCHOBAHHS?

6) Ocnopannem mupamuasl FABCD sBnsercs pom6 co croponoit 16 u yrmom 30°. Bepmmuna
OUpaMU/Ibl IPOEHUPYyETCsl B TOUKY MepeceueHns AuaroHaneil pomba. Beicota nupamuael paBHa 8. Uemy

paBeH TaHreHC yria HakjIoHa 00okoBoi rpanu (FDC) k mmockocTn ocHOBaHMS?
3.1.2. a)OcHoBaHMeM NUpaMUAbl CIYKUT KBajpaT. BepmmnHa nupamuibl Npoeuupyercs B LEHTP

ocHOBaHUs. JIOKaXHTE, 9TO YrOJl MEKIy CMEXHBIMH OOKOBEIMH PAHSIMHU HE MOKeT ObITh paBeH 60°.
6) FABCD — mupamuna. ABCD — pom6. AC "BD=0. FO 1 (ABC). AA=12. ZBAD =60°.
Paccrosinre ot ToukM mepeceueHus nuaroHaineit pomoa 10 6ombiero 60koBoro pedpa pasHo 6. Haiiaure

yroi mexay miockoctsimu (FDC) u (FBC).

3.1.3. a) OcHoBaHMEM NMpPaMUIbl CIYXHUT KBagpaT €O CTOpPOHOW 2. BepummHa nupaMusl

mpoeuupyeTCd B NCHTP OCHOBAHMUA. Yron MCXKIAY HCCMCKHBIMU OOKOBBIMH T'paHsAMU TTHUPaAMHUIbI paBCH

60°. HaiiuTe TUIomais 60KOBO MTOBEPXHOCTH TTUPAMUJIBI.

6) OcnoBanumem numpamunasl FABCD sBmsiercss pomO co croponoit 12. Bepmmna mnupamMusl

MPOCIUPYETCS] B TOUKY MEepeceueHus Auaronaneii pomba. Bricora mupaMusl paBHa 3\/§ . Yron Mexny

miockoctsvu (ABF) u (FDC) pasen 60°. Haifaure mnomnians 60K0BOi MOBEPXHOCTH MHPAMUIEL.
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3.2.1. a) OcHOBaHMEM MHUPAMHJBI SBISCTCS KBaJpaT, TMaroHaJIb KOTOPOTO paBHA 3\/5 . [Inmockoctu
JIBYX OOKOBBIX TpaHeil MeprneHANKYISPHbI K IUIOCKOCTH OCHOBAaHMS, a JIB€ JIpyrue OOKOBBbIE TpaHU
06pa3yroT ¢ ocHoBaHHEM YIuIbl 110 45°. UeMy paBHA BBICOTA THPAMH/IBI?

6) OcHOBaHKEM TTHPAMUIBI CITYKUT poM6 co cTopoHoit 12 u yriom 150°. Bricota nupamuis! pasHa 9.
[Tnockoctn AByX OOKOBBIX TpaHel NMEPHEHIUKYISPHBI K TJIOCKOCTH OCHOBaHMs. HaiinuTte TaHreHC yria

HAKJIOHA JIBYX JPYTUX OOKOBBIX TPaHEH K MIIOCKOCTH OCHOBaHUSI.

3.22. a) FABCD - mmpamunaABCD — pom6. FB_L(ABC). /((ABF),(BCF))=90°.

AC = AF =6+/2 . Haiizure HY pebpa FB.
6) FABCD - nwmpamuma. ABCD - pomo. FB L (ABC). L((ABF ),(BCF ))21200.

AC = AF = \/E . Halipure nuuny pebpa FB.
3.2.3. a) FABCD — numpamuma. ABCD — kBanpar. FBJ_(ABC). FB=4. Kocunyc yrna mexmy
wiockocTsamu (AFD) u (FBC) pasen 0,8. Haiiaure muiomanas 60KOBOM TOBEPXHOCTH MTHUPAMUJIBL.
6)FABCD — mnpamnza. ABCD — pom6. AA=6. ~/BAD =30°.FB L (ABC ) Kocunyc yrina mexmy
mockoctsimu (AFD) u (FBC) pagen 0,8. Haitnute miiomanps 00KOBOW MOBEPXHOCTH MTHPAMUJIBI.
3.3.1.FABC — mumpamuma. AF L (ABC ) Paccrosnue mexay npsambivu AF u BC pasmo 6.

[Tnockocts (FBC) coctaBusier ¢ minockocteio (ABC) yron, tanrenc kotoporo paseH 0,75. Haiigute
BBICOTY ITHPAMUJIBI.

3.3.2. FABC — nwmpamuma. AF J_(ABC). BCJ_(AFC), AN =3. Kocunyc yrma mexay

wiockocTsamu (AFC) u (AFB) pasen 0,8. Koranrenc yrira mexnay miockoctsmu (FBC) u (ABC) pasen 2,5.
Haiinure BBICOTY IUpaMUBL.

3.3.3. OcnHoBanue nmupamuasl FABC ciyxuT TynoyroinsHbIH paBHOOeApeHHBIN TpeyronbHuk ABC,

92 , AC =CB —3J2. AF L (ABC), AF =6. Haiimure xoraHreHc

IUTOMIA b KOTOPOTO paBHA

yria mexny iockoctsmu (FBC) u (ABC).

3.4. SABCDEF- nupamuna. BS | (ABC ) ABCDEF- npasuibHbIi mectnyronsuuk. Haiiaure:

1) Kocunyc yrina mexay miockoctsimu (SAB) u (SBC).

2) Yron mexay miockoctsamu (SFE) u (ABC), ecmu AB = BS.

3) Beicory mupamunsl, ecmi AB = 6, yron mexy miuockoctsavu (ASF) n (ABC) pasen 60°.

4) Yron mexnay mnockoctamu (FSE) u (DSE), ecnu paccrosiarie ot BepiuHbl F 10 Gonbiiero pedpa
MUPAMHUJIBI PABHO CTOPOHE OCHOBAHHS.

5) Yron mexay mnockoctsmu (ASB) u (SDE), ecmu AB = BS..

6) Yron mexay mnockoctsamu (ASF) u (SCD), ecnu AB =6, BS =9.

3.5.1 a) ABCDA1B1C1D1 — npsimoii mapamnenenunen. Haiiaure yron mexay miockoctamu (AA41C1) u

(BB1D1), eciu ABCD — xBajpar.
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06) OcuoBanuem mpsimoit mpusmbl ABCDA1B1C1D:1 siBnsercs mapamnenorpamm ABCD, B koTopom

AB =10, AC =24, BD = 20. Haiigute cunyc yrna mexny miockoctsiMu (A41C1) u (BB1D:1).

3.5.2 a) ABCDA:B1CiD1 — mpsmoii mapamnenenumen. ABCD — xsampar. AC =3/2. AA =4.
HaiianuTe KOCHHYC yIjla HAKJIOHA IIOCKOCTH (ABlD) K IUIOCKOCTH OCHOBAHUS TapaJuIeNenuIe/a.

06) OcnoBanuem mpsimoit mpusmbl ABCDA1B1C1D:1 sBnsercs mapamenorpamm ABCD, B koTtopom
AB =5, /BAD =30°. Bsicota mpusmel paBHa 3. HaifguTe TaHIeHC yria MEKLY IUIOCKOCTBIO
OCHOBaHUS M ILIOCKOCTBIO (ABlD).

3.5.3 a)ABCDA1B1C1D1 — mnpsamoii mapamnenenunen. ABCD — kBamgpar. KocuHyc yria mexamy
miockoctsimu (ABC) u (AB1C) paBen § Bo ckosbko pa3 BeIcOTa IMapajuienenurea 0oJbiie CTOPOHBI

OCHOBaHusA?

6) ABCDA1B1C1D1 — npsimoii mapamnenenunesn. ABCD — mapamenorpamm, AB =6, ZCAB=30°.
Cunyc yrina mexay miockoctsimu (ABC) u (AB1C) pasen 0,8 . HaiimuTe BbICOTY mapaiienenumea.
3auem no meme «llapannenvhocms RPAMBIX U RIOCKOCHEN)

Kapmouka 1.

1. Chopmynupyiire akcuomsr A1, A2 u A3 crepeomerpun. CHopMyITUpyHTE U JOKAKUTE CICACTBUS W3
aKCHOM.

2. Jlokaxwure, 4To 4yepe3 00y TOYKY MPOCTPAHCTBA, HE JIEXKAIlyl0 Ha JIAHHOW MpPSIMOM, MpOXOIUT
npsiMasi, mapajuiebHast JAHHOM, ¥ IPUTOM TOJIBKO OJTHA.

3. Ilnockocts @ mepecekaer cropoHsl AB u AC tpeyrosbHuka ABC COOTBETCTBEHHO B TOYKAx

B, uC,. U3BectHo, uto o [/ BC , AB:B,B=5:3; AC =15 cm. Haiinute AC, .

Kapmouxka 2.

1. Chopmynupyiite onpeneneHne napawieabHOCTH MPSIMOH U TuIockocTh. CHopMynmupyiTe U JOKaXHUTE
TEOpeMY, BBIPKAIOIIYIO MPU3HAK NapauIeIbHOCTH MPSMON M TUIOCKOCTH.

2. ZIOKa)KI/ITe, 4TO €CJIM OAHA M3 JBYX MapalICIIBHBIX IPAMBIX IEPECCKACT AAHHYIO ITJIOCKOCTb, TO U
Jpyras mpsiMast IepecekaeT 3Ty TIOCKOCTb.

3. Kaxnoe pebpo terpadapa DABC paBHo 2cm. Iloctpoiite cedeHme TeTpadzpa IUIOCKOCTHIO,
npoxozsuiei yepe3 Touku B U C u cepenuny pebpa AD . Beruncnure nepumerp cedeHus.

Kapmouka 3.

1. ChopmynupyiiTe onpeaeseHue CKpeluBaromuxcs npsambix. ChopMyaupyiiTe u TOKaXHTE TEOpEMY,
BBIPAXKAIOIIYIO IIPU3HAK CKPELUBAIOIINXCS IPSIMBIX.

2. JlokaxXuTe, 9TO €CIM JBE MPSIMBIE MMapaJLICIbHBI TPETHEH MPSIMOM, TO OHU MapajlyIeIbHbIL.

3. IToctpoiite ceuenune napamutenenunena ABCDA B,C,D, miockoctsio, mpoxonsimeil yepe3 Touku A,
CuM,rne M —cepenuna pedpa A D, .

Kapmouka 4.
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1. Chopmynupyiite ompeneneHue nmapauiebHBIX MIOCKOCTeH. ChHOpMyTUpyHTe M TOKAKUTE TEOPEMY,
BBIPAXKAIONIYIO MMPU3HAK MAPAJUICTEHOCTH JBYX TUIOCKOCTEH.

2. JlokaxxuTe, 4YTO 4Yepe3 KaXIyI0 U3 JABYX CKPEIIMBAIOMIMXCS MPSIMbBIX MPOXOIUT IUIOCKOCTB,
napajieNibHas Ipyroi MpsiMou, U IPUTOM TOJIBKO OJTHA.

3. ABCDA B,C,D, — kxy0, pebpo kotoporo 4 cm. IlocTpoiite ceueHue kyda MIOCKOCTbIO, IPOXOIAILIEH
gyepe3 Touku A;D,;M,rne M — cepennna pebpa BC . Boruncnure nepuMeTp cedeHus..

Kapmouka 5.
1. I[OKa)KI/ITe, YTO IPOTUBOIIOJIOKHBIC I'PpaHW ITapAJUICIICIIUIICAA ITapaJIJICIIbHBI U paBHBI.
2. Jloka)xuTe, 4TO €CIM CTOPOHBI IBYX YIJIOB COOTBETCTBEHHO COHAIPABJICHbI, TO TAKUE YIJIbl PABHBI.

3.ITapannensHbie mnockoctd @ U B nepecekaror cropoHy AB yrma BAC COOTBETCTBEHHO B TOYKaX
A UA,, a cropouy AC »53Toro yrma cooTBETCTBEHHO B Toykax B, uB,. Haiinzute B,B,, ecmu
AA =6cMm, AB,:AB =3:2.

Kapmouka 6.

1. loxaxwure, 4TO JUMAroHaIM Napajjeenuresia NepPecekaroTcsi B OJHOM TOUKE M AENATCA 3TOH TOYKOM
TIIOIOJIaM.

2. JlokaxuTe, YyTo €CIM JBE MapajlielbHble INIOCKOCTU MepEceueHbl TPEThEeH, TO IMHUU UX NepecedeH s

mapaJuiCJIbHbI.

3. Touka C nexut Ha otpeske AB. Uepe3 Touky A mpoBeaeHa MIOCKOCTh, a yepe3 Touku C U B —
napaJulelibHble NpsIMbIE, MEPECEKAIOIUE ITY IIOCKOCTh COOTBETCTBEHHO B Toukax B, uC,. Haiigure
mny otpeska BB,, eciu AC :CB=4:3;CC, =8cMm.

3auem no meme «/lgyepannstii y2on. Ilepnendoukynapunocms niaockocmeiiy

Kapmouka 1.

1. ChopmynupyiiTe ompeneneHue MNEPIEHAUKYISIPHOCTH NMPSAMON M IJIOCKOCTU. JloKaxkure Teopemy,
BBIPAXAIOIIYIO MPU3HAK MEPIEHIUKYISIPHOCTH MPSIMON U TJIOCKOCTH.

2. 3amaua Nel131 yueOHuKa

Kapmouka 2

1. JloxaxuTe TEOpEeMBbl, YCTAaHABIMBAIOUINE CBS3b MEXKIYy MapaUIeNbHOCTHIO TMPSAMBIX M HX
NEPIEeHIUKYISIPHOCTHIO K MIIOCKOCTH.

2. 3amaua Ne143 ygeOHuKa

Kapmouka 3

1. Jlokaxute TeopeMy O TpeX MepreHAUKYIsIpax.

2. 3amava Nel50 ygeOHUKa.

Kapmouka 4

1. Chopmynupyiite ompeneneHne yria MexXAy MpsIMOW M IUIOCKOCTBIO. PacckaxuTe o CBOWCTBE yria
MEXAY IPSIMOH U IUIOCKOCTBIO.

2. 3amaua Nel57 yueOHUKA.
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Kapmouka 5

1. Cdopmynupyiite ompenereHue NEPHEHIUKYIIPHOCTH JABYX IUIOCKOcTel. Jlokaxure Teopemy,
BBIPAXKAIOIIYIO [TPU3HAK [EPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEH.

2. 3amaua Nel71 yueOHUKA.

Kapmouka 6

1. lokaxxute TeopeMy O AMArOHAIYU NPSAMOYTOJIbHOIO MapaljiesienuIeaa.

2. 3amaua Ne195 yueOHuKa.

3auem no meme «Mnozozpannuku»

Kapmouka 1.

1. JlokaxxuTe TeopeMmy O IO OOKOBOW MOBEPXHOCTH MPSMOM MPU3MBI.

2. B npaBUIBHOM YETHIPEXYTOJIILHOW MUpaMHIE BHICOTA paBHA 4 CM, IIOCKHUN YTOJI TIPU BEPIIMHE PaBeH
60°. HaifnmuTe miomniaas OOKOBOM MOBEPXHOCTH MUPAMUJIBI.

Kapmouka 2.

1. JlokaxxuTe TeopeMy O IUIOIMAAN OOKOBOW MOBEPXHOCTH MPABUIIHOW MUPAMUJIBI.

2. llpaBuibHas 4eTHIpEXyrojibHasl MpU3Ma IepeceueHa IMIIOCKOCThIO, COJEpIKalleil /1Be ee JuaroHalu.

[Tnomane moxydeHHOro cedeHus paBHa 60 cm?

, @ CTOpOHAa OCHOBaHHUs paBHa 6 cM. Bprumciure
IUIOIAAb OOKOBOM MOBEPXHOCTH TPU3MBL.

Kapmouka 3.

1. Pacckaxure 0 mpaBUIbHBIX MHOIOIPaHHHUKAX.

2.0cHOBaHMEM MNUpaMubl sBIseTcs poMO. J[Be OOKOBbIE TI'paHU MEPHIEHAMKYISPHBI K IUIOCKOCTH

OCHOBaHMS M 00pa3yroT AByrpaHHbIi yron 150°, a nBe npyrue GOKOBBIE TPaHU HAKJIOHEHBI K INIOCKOCTH

ocHOBaHHUsA noJ yrioM 45° . Haliaure muiomaabs O60KOBOM MOBEPXHOCTH MUPAMHU/IBI, €CIIU €€ BBICOTa paBHA
4 cm.

3auem no meme «Memoo Koopounam é npocmpancmee»

Kapmouka 1.

1. Pacckaxxute, Kak 3aJaeTcs MPsMOYrojbHasi CHCTeMa KOOPJIMHAT B IPOCTPAHCTBE U KaK OINPENeNIIOTCs
KOOpJMHATHI BEKTOPA.

2. BeiBenure popMyIibl, BeIpaKaromre KOOPIMHATHI TOYKH MEPECeUeHUs] MEJAHaH TPEYTOJIbHUKA depes
KOOpAMHATHI €70 BEPIIMH.

3. lan xy06 ABCDA,B,C,D,, touka M — nentp rpanu AA DD, . Berancinre yroa Mexay BEKTOpaMH
BM u BC.
Kapmouka 2.

1. Pacckaxkute o cBs3U MCXKAY KOOpAWHATAMH BCKTOPA U KOOpJAWHATAMU TOYCK.

2. BeiBeute (hopMyIibl, BRIpaKAOIIME KOOPAMHATHI CEPEIUHBI OTPE3Ka Yepe3 KOOPIUHATHI €r0 KOHIIOB.
3. Berancnute yron mexay npsimeima AB u CD | ecnin A(l; 1;0) ; B(3;—1;0) :C (4;—1;0) : D(O;l;O).

Kapmouka 3.
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1. CdopmynupyiiTe OIpeAesieHHe CKaJsIpHOTO Ipou3BeneHUs BeKTOpoB. CdopMymupyiiTe ycioBue
MEPHECHINKYIIPHOCTH ABYX HEHYJIEBBIX BEKTOPOB, UCIOJIB3Ys CKAIIPHOE IIPOU3BEACHUE.
2. BeiBequte (hopMyIIbl 1711 BBIYUCICHUS JITUHBI BEKTOPA Yepe3 ero KOOPAUHATHL. .

3. Jlansi Touxu A(0;4;0); B(2;0;0);C(4;0;4); D(2;4;4). loxakure, uro ABCD —pom6.

Kapmouka 4.

1. ChopmynupyiiTe OCHOBHBIE CBOMCTBA CKAISIPHOTO MPOM3BEICHUS BEKTOPOB. JIOKaXUTE OJTHO U3 ITHUX
CBOMCTB.

2. BeBegute (opMynbl I BBIYMCIACHUS PACCTOSHUSA MEXKAY JBYMS TOUYKaMH C 3aJaHHBIMHU
KOOpJIUHATAMH.

3. JaHbl KOOPAUHATHI Tpex BEPILIUH napasuiesorpaMma

ABCD: A(—6;—4;0); B(6;—6;2);C(10;0;4). Haiinure koopaunatel Touku D u yrom mexmy
BekTopamu AC u BD.

Kapmouka 5.
1. lokaxwuTe, 4TO IIEHTpaIbHAsl U OCeBasi CAMMETPHUU SIBJISIFOTCS IBHXKEHUSIMU.
2. Bememure GopMynbl JIi  KOCHHYCAa YIila MEXIY HEHYJICBBIMH BEKTOpaMU C 3aJaHHBIMU

KOOpJMHATAMH.
3. JlaHBI BEKTOpHI a (1;2;—1); 6 (—3;1;4); 2(3;4;—2);3(2,- —1;3) . Bbluucnure ckansipHOe
IpOU3BEICHUE (5 + 25) . (E - H) .

Kapmouka 6.

1. lokaxuTe, 4TO 3epKaibHasi CAMMETPHS U MapaUieNbHbIN epeHOC SBISIOTCS ABIKEHUSIMHU.

2. PacckaxuTe, KaKk BBIYHCIUTH YyroJl MEXIy JIBYMS TPSIMBIMH B TPOCTPAHCTBE C IOMOIIBIO
HATPABIISIONINX BEKTOPOB 3TUX MPSMBIX.

3. Hanwl koopauHaThl BepmuH Tetpadapa MABC M (2 ;5 ;7) ; A(l;—3; 2) ; B(2 ; 3;7) :C (3;6 ;O) .

Haiinure paccrostaue ot Touku M 1o Toukn O nepeceuenus meauan TpeyronbHuka ABC .

3auem no meme «Oodvemvr men»

Kapmouka 1.

1. Pacckaxxute, Kak BBOIUTCS MOHATHE oObema Ten. ChopMynupyidTe OCHOBHBIE CBOMCTBA OOBEMOB.
3anummre ¢opmyly oObemMa NPAMOYrojbHOrO Mapauienenunena. Jlokaxure teopemy o0 oObeme
PSIMOM TIPU3MBI.

2. Kaxxnoe peOpo mpaBuiibHOTO TeTpaspa paBHO a. Haiiaure o6beMbl TeTpaspa U BIMCAHHOTO B HETO
koHyca. (MoxxHO pemuTh 3amauy ansia =6 ).

Kapmouka 2.

1. Jlokaxxute TeopemMy 00 oObeMax ITUIHH/pPA.

2. Anodema mpaBWIBHOW YETHIPEXYTOJbHOW MHpaMHuIbl paBHa a, Haiinmure oObeMbl NMUpaMuibl U

OIMKMCAHHOTO OKOJIO MUPaMuIbl KoHyca. (MoKHO pemuTh 3amauy pisa = 3; a =60°").
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Kapmouka 3.

1. Jloxaxxute Teopemy 00 0ObeMe HaKJIOHHOM MPU3MBI.

2. BeicoTa npaBUIIbHOM TPEYrojabHOW MUpaMUIbI paBHAa N, ABYrpaHHBIA yroj IpH OCHOBAHUH PABEH O .
Haiinute oOBeMbl mnHMpamMuIbl M BIOHCAaHHOIO B mHpamuay mmapa. (MOXHO pemuTh 3agady
misih=3; a=60").

Kapmouka 4.

1. loxaxxute Teopemy 00 oObeMe MUpaMusIbl.

2. OceBoe cedyeHHe KOHyca — MPaBHIbHBIA TPEYrOJbHUK CO CTOpOoHOH a . Haiimute 00beMbl KOHYyca M
OITMCAHHOTO OKOJIO Hero mapa. (MoXHO pemuTs 3aaady uisa =6 ).

Kapmouka 5.

1. lokaxute TeopeMy 06 oObeMe KoHyca.

2. JluaroHasip NMpaBUJIBHON YETHIPEXYTOJbHOW MPHU3MBbl paBHA A U COCTAaBIISIET C IUIOCKOCTBIO OOKOBOIA
rpanu yrou o . Haiinure oObeMbl IPU3MbI M OIMCAHHOTO OKOJIO Hee UIuHApa. (MOXXHO peluTh 3a1a4y
mia=4;a=30").

Kapmouka 6.

1. lokaxute TeopeMy 06 oObeme miapa.

2. bokoBoe peOpo MPaBUIBHOW IIECTHYTOJIBHOM NMUpaMuIbl PaBHO @ U COCTABISAET C IIOCKOCTHIO
ocHOBaHHUA yron « . Haiinure o6bemMbl MupaMubl 1 BOMCAHHOTO B MUPaMUAy KoHyca. (MOXXHO pemuTh
3amady uisa = 2; a=60°).

Tema « Ilpusma»

Mamemamuueckuii oukmanm (npooodcume npeonoricenue)

1. bokoBbIe rpaHy IPU3MBI SBISIOTCA ... (HAPALLENOCPAMMAMU).

2. BeicoTta npsiMoi ipuU3MBbl paBHA €€ ... (pebpy).

3. Bce BBICOTBI IPUBMBI ... (PagHbl).

4. ITpsMOyTOJIbHBIN Mapajuienenunes, y KoToporo Bce Tpu U3MEpPEHHsl paBHbI, €CTh ... (K)0).

5. IlepnieHauKymsp, MPOBEAECHHBIN U3 KaKOW-HUOYIb TOYKH OJHOTO OCHOBAHHS MPHU3MBI K TUIOCKOCTH
JIPYToro, ecTb ... (bicoma).

6. Eciiu 60koBbIe pebpa mpu3Mbl EPIEHAUKYISIPHBI K OCHOBAHUSAM, TO NPHU3MA ... (NpAMAsL).

7. Eciu 60koBbIe pebOpa Mpu3Mbl He EPIEHIUKYIISAPHBI K OCHOBAHHSIM, TO MIPU3MA ... (HAKIOHHAS).

8. Eciii B OCHOBaHMUM MPSIMOM TTPU3MBI JISKUT MTPABUIILHBI MHOTOYTOJIHUK, TO TIPU3MA ... (NPAGUIbHAS).
9. OcHOBaHMsI IPU3MBI JIEXKAT B IJIOCKOCTAX, KOTOPBIE ABISAIOTC ... (HAPANIENIbHbIMU).

10. OTpe30K, COeAUHSIOUINIA JBE BEPILINHBI, HE MPUHAAJISKAIINE OJJHON TPAHU, €CTh ... (OUACOHAND).
Tema « Hupamuoar

Mamemamuueckuii Oukmanm

1. MHOrorpaHHuk, y KOTOpPOrO B OCHOBAaHUM HAaXOJUTCSI MHOTOYIOJbHHUK, a BCE OCTAJIBHBIE T'PaHU -
TPEYrOJIbLHUKH, UMCIOLIHE OOIIYIO BEPIINHY HA3bIBACTCS ... (MUpPAMUOOLL)

2. MHOTOYTOJIbHUK, JICXKAIIUN B OCHOBAHUU TTUPAMUJIBI ... (OCHOBAHUE)
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3. TpeyronpbHUKH, UMEIOITHE OOIIYIO BEPIIMHY U OOpa3yroliue OOKOBYIO IMOBEPXHOCTh MUPAMHIBI ...
(6oxosvie epanu)

4. Touka pacroyioKeHHasl Ha BEICOTE TUPAMHUIBI, KOTOPAsi MPOSKTHPYETCS Ha OCHOBAHUE ITOW MUPAMHU/IBI
... (6epuuna nupamuowi)

5. OTpe30K, COeTMHSAIONNI BEPIIUHY MUPAMUJIbI C BEPIIMHON OCHOBAHUS ... (boKo80e pedpo)

6. Kakoe uncino rpaneit y BOCbMUYTOJIbHOU nupaMuisl? (9 epaneti)

7. Kakoe umcio pébep y nmectuyroibHoi nupamuisi? (12 pebep)

8. Kakas ¢Qurypa HaxoOuTCs B CEUEHUHU MATUYTOJIbHON MNUPAMUJIbI, €CIU CEYCHHE MapajlieIbHO
OCHOBAHUIO MUPAMUJIBI? (MAMUY20NbHUK)

9. Beicota 60K0OBO¥I Tpan¥ ... (anogema)

10. TleprieHauKyJsp, ONYIMIEHHBIA W3 BEPIIMHBI MUPAMHIBI HA HIDKHEE OCHOBAHHE ... (8blcoma
nUPAMUObL)

Tema « Konyc»

Mamemamuueckuii Ouxmanm

1. Kakas ¢urypa momydaercs B CEUEHHM KOHYCAa IUIOCKOCTBIO, MPOXOMSAIICH dYepe3 och KoHyca?
(pasrobeopenmbili mpey20ibHUK)

2. Yro mpexacraBusieT coOON ceueHue KOHYcCa IIOCKOCTBIO, MepeceKaroliell Bce oOpasyroiirue KoHyca?
(anunc)

3. Urto mpencraBisier co0Oil ceYeHHE KOHYCa IUIOCKOCTBIO, TPOXOJIICH dYepe3 BEpHIMHY KOHYca?
(pasHobeOpeHHbll mpey2obHUK)

4. Kakas ¢urypa momydaeTcssi B CEYEHHMHM KOHYCa IJIOCKOCTHIO, MPOXOASIIEH MEPIEeHIUKYIIPHO OCH
KoHyca? (kpye)

5. Kakas ¢urypa momydaercss B CEUEHHUHM YCEUEHHOTO KOHYCa IUIOCKOCTBIO, MPOXOMAIICH dYepe3 OCh

KoHyca? (mpaneyus)

Tunoevie 3a0anus nOBLIUEHHO20 YPOBHA CIOHCHOCMU 013 Y2YO1eHUA 3HAHUI, YMEHUIl U HABBIKOG
Ha ocnoee Eounozo I'ocyoapcmeennozo Ixk3zamena no mamemamuxe.

1. Ilo mamepuanam EI'D (2 uacmes)

2sin® x+2sinx-c0s2x—1 _

4/COS X

1. Pemnre ypaBHEHUE 0.

. X . X X . X
2.Pemmute ypaBHEeHHE SIN X + (cos 27 sin E) . (COS 2 +sin E] =0. YKaxuTe KOpHU ATOTO YPaBHEHHSI,

MpUHAJISKAITHE TTPOMEKYTKY [75 ;2 ,575] .

3.B nmpaBunbsHOM Terpasape ABCD naiiaure yron mexy BeicoToit TeTpasapa DH u menuanoi

BM 6GoxoBoii rpanu BCD.
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4.]lana npaBuibHas TpeyroiasHas nupamuga DABC c Bepmmnoii D . CTopoHa ocHOBaHMS TUPaMUIBI
paBHa J6 , BBICOTa paBHa J30 . Haitzure paccTostHue OT cepeArHbl 00KOBOTO pedbpa BD mo mpsmoit
MT , rne Touku M uT — cepenunst pedbep AC u AB cooTBeTCTBEHHO.

1095 o (6X—2)20;

2*—64-5"-4*+64<0.

5.Pemute cucreMy HepaBEeHCTB

2°+6-27°<7,;
6.PemmnTe crcTEMY HEPABEHCTBY 2 %2 _ 4 x
— <
X—4

7.Haiigute nyuHy oTpeska oOlieil kacaTeabHOM K IBYM OKPY>KHOCTSIM, 3aKIFOYEHHOTO MEKTy TOUKaMH

KacCaHUA, €CJIN paJnyChl Opr)KHOCTeﬁ PanHbI 23u’ , 4 pPaCCTOSAHUC MCXKIAY ICHTpaMU OKpY)KHOCTeﬁ

paBHO 34.
8.an tpeyronsauk ABC . Touka E na npsimoii AC BriOpana Tak, uyto Tpeyroiapauk ABE | momanp
KoToporo paBHa 14, — paBHoOenpeHHbI ¢ ocHoBanueM AE wu BeicoToit BD . Haitnure miomianp

24

tpeyroinpHuka ABC , ecnim m3BectHo, uto LZABE =ZCBD=qau tga = =

g.HaﬁﬂHTe BCC 3HQUCHU: A , IIPHU KAXKXIOM U3 KOTOPBIX MHOXXECTBOM peI_HeHI/Iﬁ HCPAaBCHCTBA

VB =X+ | X+ a| < 34BNAETCS OTPE3OK.

10.HaiiTH Bce 3HaYeHHUs & , TIPH KaXKJIOM U3 KOTOPBIX GyHKIwms T (X) =x?— Z‘X —az‘ —8X nmeer Gonee
JBYX TOYEK DKCTpEMyMa.

11.Tepen kaxapim u3 uucen 14;15;...;20 u 4;5; ...; 8 npou3BOIBHBEIM 00pa30M CTaBST 3HAK TUTFOC WIIH
MHUHYC, TIOCJIE YeTro OT KKJIO0T0 U3 00pa30BaBIINXCS YUCEI IEPBOr0 HA0OPa OTHUMAIOT KaXI0e U3
00pa30BaBIIMXCS YHCET BTOPOTo Habopa, a 3aTeM Bce 35 MOTYyYEHHBIX Pe3yNbTaTOB CKIAIbIBAIOT.
Kakyro HanMEHBITYIO 110 MOJYJTIO U KaKyI0 HauOOJBIIYI0 CYMMY MOYKHO IOJIYYHTh B UTOTE?

12.Cymma nByX HaTypallbHBIX uncel paBHa 43, a ux HauMeHbliee obmiee kpatHoe B 120 pa3 GosbIire ux

HanOOJIBIIETO O6IJ_ICF o genutend. Halinure 3TH 4yncia.

2. Ilo mamepuanam EI'3. IIpakmuxo — opuenmuposannvle 3a0auu

1.ITpu remneparype 0°C pensc umeer mmny |, = 10 m . IIpu Bo3pacTanum TeMnepaTypbl IPOUCXOAUT

TETJIOBOE PACIIUPEHHE PEIbca, ¥ €ro JUIMHA, BBIPAKCHHAs B METPaX, MEHSETCS 10 3aKOHY
-1
I (t ) =1, (1+a-t ) , rne a=1,2-107 (C) — KO3 (PHUIMEHT TEIUIOBOrO pacupeHus, t *—

temrneparypa (B rpagycax Llenscus). Ilpu kakoii Temneparype penbc yumuHuTcs Ha 3 mm ? OTBeT

BbIpaszuTe B rpagycax Llenbcus.

2.1To 3axony OMa J1si TIOJTHOM TIENH CHJIa TOKa, U3MepsieMasi B aMmIiepax, paBaa | =

£ e e-DJIC
.

UCTOYHUKA (B BosbTax), I' =1 OM — ero BHyTpeHHee CONpPOTUBIEHUE, R — conpoTuBieHue uemnu (B
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Owmax). [Ipu kakoM HauMEHbBILIEM COMPOTUBIICHUH IIETIH CHJIAa TOKa OyeT cocTaBisaTh He 6osee 20% ot
&
CHJIBI TOKAa KOPOTKOTO 3aMbikaHus | = —? (OtBeT BhIpazute B Omax.)
o

3.PaccrostHue (B kM) OT HaOJIt01aTelIsl, HAXOAIIErocs Ha BhIicoTe h.m Hax 3eMiIEH, BRIpaXKEHHOE B

—— ., rne
500

KAJIOMETpax, J0 HaOJI0JaeMOi UM JIMHUM TOPU30HTA BRIYUCISIETCS 110 popmyie | =

R = 6400 kM — paguyc 3emnu. UenoBek, CTOSAMINN Ha IJSDKE, BUIUT TOPU3OHT HA paccTosHUU 4,8 KM.
Ha ckoipK0 METPOB HY)KHO MOJHATHCS YEIIOBEKY, YTOOBI PACCTOSIHUE JI0 TOPH30HTA YBEJIMYHUIIOCH 10 6,4

KUJIOMETPOB?

t
4.B xope pacnajza paluOaKTUBHOTO U30TOIIA, €0 Macca YMEHbIAETCs [0 3aKOHY M (t) =m, - 27T, rue
M, — HadajbpHas Macca u3orona, t (MuH) — npouiemee OT HAYaJILHOTO MOMEHTA BpeMs, | — IepHoA
nojypacmnajaa B MUHyTax. B mabopaTopuu nmosy4yuiiu BeIecTBo, cojieprkaliee B Ha4yalbHbIi MOMEHT
BpemeHu M, =40 mr n3zorona Z , nepuon nonypacnana koroporo T =10 MuH. B TeueHrne cKOIbKUX

MUHYT Macca u3otona OyseT He MEeHblIe S5 Mr?
5.Boponasselii konokol, coaepkaliuii B Ha4yaaIbHbIH MOMEHT BpEMEHHU V = 3 MOJIsI BO3/IyXa

O6’I>CMOMVl =8 JI, MCUICHHO OITYCKAarOT HAa THO BOAOCMA. HpI/I 9TOM IMPOUCXOJUT U30TCPMHICCKOC

c)KaTHe BO3JlyXa 10 KOHeuHoro oobemaV, . Pabora, coBepiaemast BOJIOI IPH CHKaTHH BO3/yXa,
Vl
onpenensercs BeipakenneM A=« -v-T -log, v (JIx), rne @ =5,75— nocrostanas, a T =300 —
2

Temreparypa Bo3ayxa. Kakoit 006€MV, (B INTpax) CTaHET 3aHUMATh BO3/lyX, €CIIM IIPU CXKaTUH ra3a Oblia

cosepieHa padora B 10 350 Ix?

6.HezaBucumMoe areHTCTBO HaMEepPEeHO BBECTH PEUTHHT HOBOCTHBIX MHTEPHET-U3/IaHU Ha OCHOBE OI[EHOK
uHpopmatuBHOoCcTH [N, oneparuBHOCTH Op, OOBEKTUBHOCTH MyOIHKAIMi TT , a TaK)Ke KauyecTBa caiTa
Q . Kaxaplii OT/IeIbHBIN TTOKA3aTelb OICHUBACTCS YUTATEIAMU 10 5 — 0aUIBbHOM IITKaJIe 1ETbIMU

yuciaamu oT 1 10 5. AHanUTUKH, cOCTaBIsAIOMME GOPMYITY peHTHHTa, CYMTAIOT, YTO OOBEKTUBHOCTD
LEHUTCS BTpOe, a UHGOPMATUBHOCTD MyOJIMKaLUi — BIBOE JOPOKE, UEM ONEPATUBHOCTH U KaYECTBO

2In+0p+3Tr+Q
A

caiita. Takum o6pazom, popmyina nmpunsiaa Bua R = . Kakum nomkno ObIT yricio A,

4TOOBI U3JJaHUE, Y KOTOPOTO BCE OLIEHKH HauOOIbIINE, TONYyJuiIo Obl pedTuHr 17?
7.Mstq OpocHiIH MO YTIIOM & K TUIOCKOM TOpU30HTAIbHOM MOBEPXHOCTH 3eMiid. Bpemst monéra ms4a (B

2V, -sina

CEKYHJIax) onpeensercs no gopmynet = . [Ipu xakoM HarMeHbIIIEM 3HaYEHUU yria o (B

rpagycax) Bpems rnosiéta, OyaeT He MeHbIle 3 CEKYyHJ, €CIIU M4 OpOcaroT ¢ Ha4albHOM CKOPOCTHIO

V, = 30 M/c? CumrTaiite, 4T0 ycKOpeHHe cBoOoaHOro naaenus g =10 4/, .
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8.Haxomsmuiics B BOAE BOJOJIA3HBIA KOJOKOJI, COJEpKamuid V=5 Mois Bo3ayxa NpH JaBICHUU

p, = 2,5 atMocdepsl, MEIUIEHHO OIYCKaroT Ha JHO BojoéMa. IIpu 3TOM HmpOHCXOAUT U30TEPMHUUECKOE

ckarue Bo3ayxa. Pabora ( B KOyisix ), coBepiuaemasl BOJOW IpU CKATUM BO3yXa, OMpeAesercs

BeIpakeHueM A=¢-v-T -log, % (Ix), rmea=9,15— mnocrosanas, T =300K - Ttemmeparypa
1

Bo3ayxa, P, (B arm) - HadanbHOE naBieHUE, a P, (B aTM) - KOHEYHOE JaBlIEHUE BO3yXa B Kojokoue. J1o
Kakoro HauOomblIero paaeiaeHus P,(B aTM) MOXKHO CKaTb BO3AYX B KOJIOKOJE, €CIM IIPH CXKATUH

BO3/lyXa coBepIaercs padora He 6onee , uem 13725 Jxk?

9. [lng ogHOTO M3 MPEeaNpUsATHI-MOHONOJIMCTOB 3aBUCUMOCTh 00beMa CIpoca Ha MPOAYKIUIO ( (€AUHUI]
B Mecs1) oT e€ meHbl P (ThIC. py0.) 3amaércs popmynoit: =210-15p. Onpenenute MakCUMAaTbHBIHA
ypoBeHb ILEHbl P (B ThIC. py0.), HpU KOTOPOM 3HAUYEHHE BBIPYYKH MPEINPHIATUS 32

mecsi F = p-(,coctaBut He MeHee 360 ThIC. pyo.

10.OneparmonHas mprOBLTH MPEANIPHUATHS B KPATKOCPOUYHOM NEPUOJIE BBIYUCISIETCS IO (hopMyIIe:
72'((:]) =q ( p —V) — T . Komnanus npoaaér cBoro npoaykimio mo neHe P =500 py0. 3a mTyky,
IIepEMEHHEBIE 3aTPaThl Ha TIPOU3BOJCTBO 0OHOU eUHUIIBI TIpoayKimn cocTaBisioT V = 300 py0. 3a mTyKy,
noctosiHabie pacxosl npennpustus f =700000 py6. B Mecsi. Onpeaennte HAUMEHBIIUI MECSYHBIH
00BbeM MPOU3BOICTBA (] (LIT.), TPH KOTOPOM NpuObLTE peanpusTus oyaer He MeHsie 300000 py6. B
MECHIII.

11. Ha Bepdu nHX’eHepbl MPOESKTUPYIOT HOBBIN anmapar /i HOrpy>KeHus Ha O0JIbIINe TTyOHHBbI.
KoncTpykuus nmeer kyoudeckyro Gpopmy, a 3HaUMT, cujla Apxumena, JIeicTByoIas Haanmnapar, Oyner
onpenensthes mo popmyne: F, = p-g-1°, Tne | - nuneiinbiii pasmep anmapara: p = 1000 KT/M°-
IUTOTHOCTB BOAIbL, @ § = 9,8 H/kr - yckopenue cBoboHOTO MajieHusi. KakoBbI MOTYT OBITH
MaKCcHUMaJbHbIE JIMHEWHbIE pa3Mephl anmnapara (B MeTpax), 4ToObl 00eCIeunTh €ro KCILUTyaTaltio B
YCIIOBHSX, KOT'/Ia BBITAJIKMBAIOLIAs CUJIa IIPU MOTpy>KeHUH He OyneT npeBocxoauts 9800 H?

12.13 300 BhIMyCKHHKOB MEAUIMHCKOTO KoIemka 155 moiinyT paborars B 31paBoOXpaHEHHE.
CKOJIBKO IPOIIEHTOB BBITYCKHUKOB OyIyT paboTaTh B 3[paBOOXpaHEHUH?

13.B kakoe konuuectBo Bojbl HyxHO g106aBuTh 200 rpamm xnopHoii nssectu, uro6s1 nomyumica 10%

pactBop?
3. ITo mamepuanam EI'3. Pewenue 3a0au c napamempom

1. B 3aBuCHMOCTH OT 3HAYEHUI MMapaMeTpa a pemmuTh ypaBHeHne ax =0 .

2. HaiiTy 3HaueHus mapaMerpa M , Ipu KOTOPOM ypaBHeHHE M°X—M?+6 =4Xx+m

@) MeeT eIMHCTBEHHOE PEIICHUE; ) HE UMEET PEIICHU; 8) NMeeT OECKOHEYHOE MHOXKECTBO PEIICHUN.

3. B 3aBHCHMOCTH OT 3HaYE€HHUH MapamMeTpa a PElIUTh ypaBHCHHE (a2 - 1) x=2a’=a-3
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a+2x_

=1
1+ax

4. B 3aBUCUMOCTH OT 3HAUCHUU MMapaMeTpa & pPEIIuTh YpaBHEHUE:

5. Haiitu Bce Takue @, 4to mpu 1obom b ypaBHenne ax+b= | x| HMMEET PEILICHHUE.

6. IIpu KaKkuX 3HAYECHUSAX MapaMeTpa @ PacCTOSHHE MEXy BEpIIMHAMHU apado

19a? J29
12

ooJipIIe —— .
3

y=x2+ax+§u y =3x*+5ax+

7. Ilpu kakux 3HaUEHUSAX MapaMeTpa & ypaBHEHUE |x - 1|( X—= 5) +a =0 umeer poBHO Tpu peweHus? B
OTBETE yKa3aTh HanOoJblIee L[e0e 3HAUYCHHUE a .
2
5 . J(m=2)x+y=(m-2)";
8. Haiinute 3Hauenus napamerpa M, mpu KOTOPBIX CUCTEMA ypaBHEHHUN
x+(m-2)y=1.

A) uMmeeT eqUHCTBeHHOE pericHue; b) He nMeeT pemeHuii; B) nMmeer 0ECKOHEUHOE MHOYKECTBO PEIICHHH.

9. Ilpu kaxx0M 3HAUEHUU MapaMeTpa A pelInTh YpaBHEHUE Sin( X — a) —sinx=sina.

10. INpu kakux 3HaYCHUAX A BbIpakeHue 1+ SinX- (3 sin X +a-cos X) HE PaBHO HYIIO, HU IMPU KaKUX

3HaueHusx X?

11.IIpu KakuX 3HAYEHUSAX apaMeTpa @ ypaBHeHHe COS* 2X—2 (a + 2) CoS* 2X — (2a + 5) =0 wumeer

XO0Ts1 ObI OJTHO peleHue?

12. Pemnite ypaBHEHHE \/7 COS(6 X+7 ) +32 =-20+10a—a’, BHIACHHUB, IPH KAKUX 3HAYCHHAX

napaMerpa & 3TO BO3MOXKHO?
13. Haiisue HanGonpllee 3HAUEHHE & , IPU KOTOPOM ypaBHeHHe COS* X +sin* X =a nmeer pemenwe.

14. TIpu kakuX 3HAYEHMSAX TapamMeTpa A ypaBHeHHe COS® 3X —2 (a + 1) cos’ 3x —2a—3 =0 umeer xots

OBl OHO perieHue?

15. Pemnte ypaBHeHUe \/ 10 COS(5X + 1) +19 =-13+8a—a”, BHIACHUB, IPH KAKUX 3HAYCHHUAX

napaMerpa & 3TO BO3MOXKHO?

16. Haitnure HauGonbiuee 3HaUueHre A, IPH KOTOPOM ypaBHeHHe COS™ X +Sin™® X = a umeer peurenye.

17 Haiimure Bce 3HAYCHUS A, IPH KaXKIOM M3 KOTOPBIX YpPaBHCHHUE
4% — (a — 1) . 2**' +a® —4a—5 =0 uMeeT eIMHCTBEHHBIH KOPEHb.
o 3
18.HaiiuTe Bce 3HAYCHMS & , PH KAXKIOM U3 KOTOPIX ypaBHeHHe 8X° +(a— X) +2x% = X—a umeer

€IMHCTBEHHBI KOPEHBD.

19. HaﬁJIHTe BCC€ 3HAUYCHHA a , [IPU KAXKIOM M3 KOTOPBIX YUCJIO 9 ABJIACTCA pCIICHUCM HEPABCHCTBA

(x-9)(x~16),/a-8alog, (x~8)-9 0.

20. HaiinuTe Bce 3HaueHHs @, PU KaKIOM M3 KOTOPBIX HMEET €MHCTBEHHOE PEIICHUE CHCTEMA
x?2 +(y—4)2 =16;

\/xz +(y—12)2 +y(x—a) +y? = Ja® +144.
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Jlabopamophvie pabomol yueOHbLIM NIAHOM He NPeOYCMOMPEHDL.
6.2. MeToauueckune yKa3aHus Il BbINOJHEHUSI KOHTPOJIbHBIX padoT (MMCbMEHHBIX padoT)

[TuceMeHHBIE PAOOTHI MOTYT OBITH MIPEJICTABICHBI B PA3JIMYHBIX OpMax:

- KOHTpoOJIbHasi paboTa—oaHa U3 (HOpM NPOBEPKH W OLEHKHA YCBOCHHBIX 3HAHUH, IOIYy4EHHS

UHPOPMAILIUU O XapaKTepe IMO3HABATEIBHOU JIEATEILHOCTH, YPOBHE CaMOCTOSITEIbHOCTH UM aKTUBHOCTH

ydqamuxcs B ydeOHOM mporecce, 00 dS(DPEeKTMBHOCTH METOI0B, (GopM U CHOCOOOB ydeOHOM

NEeSITEITHHOCTH.

- pedepar —MMCbMEHHBIN JTOKJIAJ MM BBICTYIUICHHE 110 OTPEACIEHHON TeMe, B KOTOPOM coOpaHa
uH(bOpMaIlMsg W3 OJHOTO WU HECKOJBKUX HCTOYHHKOB HWH(popmanuu. PedepaTsl MOTyT SIBISTHCS
U3JI0KEHUEM CO/ICP)KaHMs HayYHOU Pa0bOThI, XyI0’KECTBEHHON KHHUTH U T. II.

- 5cce- MPO3anuecKoe COUMHEHHE HEOOBIIOro 00beMa U CBOOOIHOM KOMITO3UIIMU, BHIPAKAIOIIEE
WH/IMBUYaJIbHBIC BIICYATICHUS M COOOPaXECHUSI IO KOHKPETHOMY IOBOJY WJIM BOIIPOCY M 3aBEIOMO HE
NPETSHIYIOIEe Ha ONPEISIISIONIYI0 WIH UCYEPIIBIBAIOIIYIO TPAKTOBKY IpEIMETa.

- QaHHOTHPOBAHUE — MPEIEIBHO KPAaTKOE CBS3HOE OMHMCAHUE MPOCMOTPEHHOW WM MPOYUTAHHOM
KHUTH (CTaThH), €€ COJCPIKAHUS, ICTOUHUKOB, XapaKTepa M Ha3HAUYCHUS;

- Te3upoBaHHe — JIAKOHMYHOE BOCIPOM3BEJCHUE OCHOBHBIX YTBEPXKJICHUN aBTOpa 0€3
npuBJeUeHUs (PaKTUIECKOTO MaTepuana;

- llutupoBaHme — JOCIOBHOE BBIMCHIBAHME M3 TEKCTa BBIIEPKEK, HM3BJICYCHHUH, Hambojee
CYIIECTBEHHO OTPAKAIOMINX TY WIH HHYIO MBICTb aBTOPA;

- KoncniektupoBanue — KpaTkoe U MOCIe0BATEIBHOE N3NI0KEHHUE COACPKAHUS IPOUUTAHHOTO.

- KOHCHEKT — CIIOXKHBIA CIIOCOO M3JIOKEHHS COJACPIKAHUS KHUTU WIM CTaTbU B JIOTHYECKOU
MoCNe0BaTeNbHOCTH. KOHCIEKT akKymynupyer B cebe MpeAblAylIue BHUABI 3aMUCH, [O3BOJISIET
BCECTOPOHHE OXBAaTUTh COJIEPIKaHUE KHUTH, cTaThu. [103TOMY yMeHHME COCTaBIATH IJIaH, TE3UCHI, 1eNaTh
BBIMKCKY U IPYTHE 3alHCH ONPEENISIeT U TEXHOIOTHUIO COCTABIICHUSI KOHCIIEKTA.

- [Inan - 5TO cxema MPOYUTAHHOTO MaTepHala, KpaTkuil (Wiau MOoJApOoOHbIi) MepeueHb BOIPOCOB,
OTPKAIOMIUX CTPYKTYpPY M TOCIENOBATEIBHOCTh Marepuana. [1oapoOHO cOCTaBICHHBIN TUIaH BITOJTHE

3aMEHSET KOHCIICKT;
- IpyToe.

npumepHas memamuxa o1 3a0anusn
6bINOJIHEHUA KOHMPOIbHBIX

pabom(nposepounvix padbom)

Ne memvt/mema

1 cemecmp
1. Ypaguenua u | Pemenue ypaBHEHUN u p NG é 81
Hepagencmea. HEpPaBEeHCTB. CLIATE ypaBHeHHe( ) e
2. Hauana Iromans KkpuBoMHeiiHofi | HAHTH IUIOMa/b GUIYPbI, OrPAHHYCHHO TIMHUAMU
MamemamuiecKkozo )
Tpanciuun. y=x*+1 I/Iy=2.
ananuza.
. 13sin469° — 8 cos 341°
3. Anzeopa. ToxaecTBeHHbIE Ipeobpa3oBanus. | HaliTy 3HaYEHHE BRIPAXKEHHS s 19" .
S
4.  Ypasmenus  u | Pelienue cucteM ypaBHEHHH M | Pemmrts cucremy ypasuenuii | /09 (x=38)—log, y=1,
Hepagencmea. HEPaBEHCTB. X+y=7
5. Hauana | Viccnenosanve  Qynkuuu  Ha | Haittu HauGoJibliee ¥ HAUMEHbIIIEe 3HAYEHUs QYHKIMK
MamemamuiecKkozo HaunOosbIIee HavMeHbIIee .
( ) y=x*_9x?4+24x—15 HaOTpe3Ke[1,3].
ananusa. 3HAUCHHMSI.
6. Ypasnenusn u
nepasencmea. Hauana | ViccnenoBanne kopHeii ypaBHennii | Jl0Ka3aTh, 4TO YPABHCHUE x° 4 4x° +8x — 13 =0 UMECT
MamemamuuecKozo C MIOMOIIBIO TPOU3BOJHOM. €IMHCTBEHHBIN KOpeHb. HailTh 3TOT KOpeHb.
ananuza.
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X2 +1:echu x <

.
’

NN

7. @ynkyuu IMocTpoenwue rpadukoB GyHKIHH. Hoctpoiite rpapuk pynkunn f (X) = .
SinX;eciu x = —.
2
8. Inemenmul Wmeercs Tpu ypHBIL. B mepBoit HaxoauTcst 5 OeNbIX MapoB U
Kombunamopuxu, 3 uépHBIX, BO BTOPOH _g O€nbix W 2 4YEpHBIX, B
cmamucmuku u . N
meopu dopmyrna MoTHOH BEPOSITHOCTH. TpeTbel _1o OenbIX ImapoB. BbIHUMAIOT Hayrax OJUH MIap.
seposmuocmeli YpHa BbIOUpaeTcs Toxke Hayraa. HaiiTu BeposTHOCTB TOTO,
YTO 3TOT IIap OCITBI.
AHamu3  peajbHBIX  YHCIIOBBIX
9. Dnemenmol meopuu | NaHHBIX, NPEJCTABICHHBIX B Buje | Y 4UCHUK BBIITHCAIT CBOU OLICHKU o
eepoamuocmeii I | YMCIIOBOM  MOCJENOBATENBHOCTH, | AlNredpe: 3;4;2;5;4:4;5;4;3. Haiinure monmyms pasHocTn
MamemamuuecKol auarpamM, — rpaQuKoOB; — aHAIM3 | MEXAY CPENHMM apu(pMETUIECKMM H MEIMAHON ITOr0 psja
cmamucmuxu. HHQOPMAMK  CTAaTUCTHYECKOTO | maHHBIX.
Xapakrepa.
[PaKTHKO — OpHEHTHPOBAHHEIE B kxakoe KoimuuecTBO BOJIBI HY)KHO 100aBUTh 200 IPaMM
10. Anzeopa. .
P 3a/1a4u. XJIOPHOHM M3BECTHU, YTOOBI MONYUMIICS 109, PACTBOP?
2 cemecmp
CKOJIBKO TpaHeH MpOXOAWT Yepe3:  a) omaHy; 0) IBe; B) TPH;
1 Axcuomol I') YeTHIPETOYKH, B3SThle MPOU3BOIBHO Ha KyOe? CKOJIBKO
cmepeomempuu u | AKCHOMBI CTCPEOMETPHHI U | miockocTedl  MOXHO —TPOBECTH Yepe3 Te K€ TOYKH?
HeKomopbvle HEKOTOPHBIC CICACTBUA U3 HUX.
CedCmeus U3 Hux. Onpenenurcss 7 TpH  OTOM  IIOJIOKEHHE  IUIOCKOCTH

onHo3HayHO? CrenaiTe pUCYHOK.

2.Ilapannensnocms Hapannenbrpie TpsSIMBIC B | [Ipamags MN mnapanienpHa AHAaroHald AC HPsSMOYTOJIbHHUKA
npambLx u | MPOCTPAHCTBC. Bsanmroe | apcp . Haiigute kocuHyC yriaa mexay npaMod MN  u
naockocmeil PacIIONIONEHIE TIPAMBIX P | anaronansio BD, ecomu
) MIPOCTPAHCTBE, YTOJI MEKY HIMH. ! ' AB=5cu; BC =8 cm-
Uepes  BepmmMHy  OCTpPOTO  yIiia  IPSIMOYTOJBHOTO
3. TPEyrolbHUKa JABC C IPSIMBIM YIJIOM C IPOBEJCHA IpsiMast
Ilepnenduxynapuocms Hepneﬁmnxynﬂpﬂocn HPAMBIX, | AD, nepneHAMKyJIspHAs IUIOCKOCTH TPEYroJbHUKA. Uemy
RPAMBIX u | IPSIMOM M TIOCKOCTH.
. paBHO pAacCTOSHHE OT TOYKM D [0 BEpIIMHBI C, €CIH
naockocmeil.
AC=60.MMAD=8C:M?
CTOpOHBI TPEyroJbHUKA PaBHBI 10 - . VI3 Bepmusl
4. [MeprieHAUKYAS)P ¥ HAKIOHHBIE. P Pey P 10: 17 u 2l em P
Iepnenoukynaprnocms | Teopema 0 Tpéx | OONBLIEro yria TPeyroibHHKa MPOBEAEH K €ro IUIOCKOCTH
npamvix u | NepneHIUuKyJgpax. Yroll MexXAy | NEepHeHAUKYJSpP, PaBHbIM 15 ., . Haillnure paccrosiHus oT
naockocmeil. TIPSIMOH M TIOCKOCTBIO.

KOHIIOB MEPICHIUKYJIIAPa 10 OOJIbIIEi CTOPOHBL.

B ocHOBaHuMM MPSAMOW NpPU3MBI JIEXKUT

ABCDA, B,C, D,

MHOTOIPaHHHK. Tpusma. MPSIMOYTOJIBHBIN TPEYTrOoJbHUK ABC , TIIe YTOl C —90°. B
5. Mnozozpannuku. IToBepxHOCTH IPU3MBL. | CEYCHHUH gca, YIOT BAC =30°; A B = 15¢m; AC = 6cm -
Borancienne odpéma. Haiimure momanbs OOKOBOW IOBEPXHOCTH TIPU3MBI U €
00BEM.
Uemy paBHa BbICOTa IPABUIILHOM TPEYroJIbHONW MUPAMUABI CO
IMupamuna. IToBepxHOCTH

6. Mnozozpannuku.

nupamMuabl. Beraucnenne o0bpEMa.

CTOPOHOU OCHOBaHHsI a H OOKOBBIM pedpoMm b ? Haiimute eé

00BEM.
7. Bexmoput 8 B MIPSIMOYTOJIEHOM napaieIIeuIe e
npocmpancmee. CkamsipHOE NIPOU3BE/ICHHE | ABCDA,B,C,D, AB — 1; BC — AA, — 3 - DBBIUUCIUTE yToOJ
Memoo koopounam 6 | BEKTOPOB. S — .
npocmpancmee. mexy Bektopamu AC, U B,C . Cnenaiite pucyHok.
8 II ) Huusap. Ilnomans moBepxHocTH | BBICOTA IWIMHADA paBHA 8 CM, PajHyC OCHOBaHMS 1 CM.
. Hununop. . . .
P mumHApa. Berancnenne o6bpéma. YeMy paBHa IUIOMIAIb 0CEBOro ceueHus? Halinure ero o0bEM.
Komyc. TInomams MOBEPXHOCTH [Inomane pa3BEPTKH  TMOJHOW TMOBEPXHOCTH YCEUEHHOTO
9. Konyc. KOHyCa. YV ceySHHbLIH KOHYC. KOHYCa PaBHA 1507 cpe? - UEMY paBHA IUIOIMIATL €T0 OOKOBOMH
Brruncienne o6néma. HOBEPXHOCTH, ECJIN PATUYCHI OCHOBAHUN 3 crs 10 6 cne !
10. Hlap lap. Ilnomane MOBEPXHOCTH Junametp ogHOTO 1Iapa paBeH paauycy Apyroro mapa. Yemy

mapa. Beraucnenne o6béma.

paBHO OTHOIIEHHE UX 00hEMOB? OTBET MOSCHHUTE.
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11. Mooenupoeanue.

Brmonnenne
IImomane
Brruuciaenne o0béma.

MoJenu Tena.
MOBEPXHOCTH.

pébpax; 2.

Cnenaiite pa3BéPTKy MNUpPaMUABI, BCE TpaHU KOTOpPOH —
paBHBIE MEXAy CO00H paBHOOEIPEHHBIE TPEYrOJbHUKH CO

CTOpOHaMH 5:5:6. Haiinute:1. aByrpansbsle yriel mpu eé

BBICOTHI

MoBEepXHOCTH; 4. 00BEM IMHPaMHUIBL

MTUPaMUJIBL;3.

IUIOIIAaAb MOITHOM

6.3.KypcoBbie padoThl y4eOHBIM IJIAHOM He NMPeayCMOTPEHbBI.

7. MOH] O1IEHOYHBIX CPEACTB /sl POBe/IeHUsI TEKYIIero KOHTPOJISA yCIIeBAeMOCTH U
MPOMEKYTOYHOM aATTECTAIMH 00YYAIIMXCS MO AUCHHILIHHE (IK3aMeH )

DOoHABI OLIEHOYHBIX CpeacTs, MO3BOJAOIINE ONCHUTH YPOBCHDb C(l)OpMHpOBaHHOCTI/I

PE3yJdbTAaTOB 0CBOCHUSA NTUCHHUIIJIMHBI, IPEACTABJCHDBI CJICAYIOIIUMHA KOMIIOHECHTaAMHU .

Koo Oman Tun konmponsa (mexkywjuil, | Buo konmpona (ycmuwiii | Inemenmos (Konuuecmeo
ouenusae | popmuposanus npomescymounbiii) onpoc, RUCbMEHHBLIL | 6ONPOCOE, 3A0aNUIL), WM.
MbIX pe3yiomamos omeem, ROHAMUTIHBLI
pe3ynoma | (Ne memor) ouKkmanm,
moe Komnvlomepuuvlii  mecm,
op.)
Konuuecmeo
PII1 3 9man: 1-6 TEKYIIHH I'moccapuit (MOHATHITHBIH 8
MaTeMaTHYECKUM JUKTAHT).
WHnuBuyansHble TUIIOBBIE 25
3a7aHusL.
[IpoBepouHbIe PaOOTHI. 6
JloMarniHue KOHTPOJBHEIE 10
paboTsl.
3auéTHble pabOTHI. 5
[pakTrko — naboparopHsie 10
paboTEL.
UccnenoBarenbckue 3amauu 15
T10 TOTOBBIM YEPTEKaM.
Pedepartsr.
HccnenoBaTensckue
HPOEKTHI.
IIpe3enTanuu. 1
PM 1 3oman: 1 -6 TEKYILIHH I'moccapuii (moHATUITHBII
MaTeMaTH4eCKHi AUKTAHT).
NHauBuayanbHble TUIOBBIE 25
3aJ1aHusl.
[TpoBepouHbie pabOTHI. 6
JlomariHue KOHTPOJIBHBIE 10
paboThLI.
3auéTHble paboTHI. 5
[IpakTuxo — naboparopHsie 10
paboThLI.
HccaenoBarenbckue 3a1auu 15
10 TOTOBBIM YEPTEXKaM.
Pedepartsr. 1
HUccnenoBaTensckue 1
MIPOCKTHI.
IIpesenramnuu. 1
PM 2 39man: 1-6 TEKyIIUiI I'moccapuii (MOHATHIAHBIH 8

MaTeMaTHIeCKUil TUKTAHT).
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I/IHI[I/IBI/IﬂyaHI)HLIe THUIIOBBIC

25

3aTaHHMs.

IIpoBepouHbie PabOTHI. 6

JlomariHue KOHTPOJIBHEBIE 10

paboTsL.

3auyérHble paboTHI. 5

[pakTrko — naboparopHsie 10

paboTsL.

UccnenoBarenbckue 3amaun 15

10 TOTOBBIM YepPTEXkKaM.

Pedepartsr. 1

HccnenoBaTenbckue 1

MIPOCKTHI.

IIpesenramnuu. 1
PM 3 39man: 1-6 TEKYIINH I'moccapuit (moHATHITHBII 8

MaTeMaTH4CCKHIl IUKTAHT).

WupuBHyanbHBIC THITOBBIE 25

3aIaHHMs.

[IpoBepouHble pabOTHI. 6

JloMarHue KOHTPOJIBHEBIE 10

paboTsl.

3au€THBIC PaOOTHI. 5

[IpakTuko — mabopaTopHBIe 10

paboTsI.

Hccnenosarenbckue 3anauu 15

IO TOTOBBIM YEPTEXKaM.

Pedeparsi. 1

HUccnenoBaTensckue 1

MPOCKTEL.

[Ipesenranmm. 1
PIl'1 29man: 1-6 TeKYIINA I'moccapuii (MOHATUHHBIN 8

MaTeMaTHYECKUH JUKTAHT).

WHnuBuyanbHble TUIIOBBIE 25

3aJ1aHusl.

[IpoBepouHbIie PaOOTHI. 6

JloMarniHue KOHTPOJBHEIE 10

paboTEL.

3auéTtHble pabOoTHI. 5

[pakTrko — naboparopHsie 10

paboTHI.

HccnenoBaTensckue 3agaun 15

T10 TOTOBBIM YEPTEKaM.

Pedeparsr. 1

HccnenoBatensckne 1

MIPOCKTHI.

IIpe3enTanuu. 1
PIT 2 29man: 1 -6 TeKYIIHHA I'moccapuii (MOHATUHHBIN 8

MaTeMaTHYECKHUI TUKTAHT).

NHauBuayanbHble TUIOBBIE 25

3aaHus.

IIpoBepouHbie PabOTHI. 6

JloMarHue KOHTPOJIbHBIC 10

paboTHI.

3adéTHbie paboTHI. 5

[IpakTuko — naboparopHsie 10

paboThLI.

HccrnenoBaTensckue 3agauu 15
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10 TOTOBBIM YE€PTECIKAM.

Pedeparsr. 1
HccnenoBatenbckne 1
TIPOCKTHI.
IIpesenramnuu. 1
PIT 3 1s3man: 1,2,3 TEKYIIUH I'moccapuit (moHATHIHEIIHA 8
MaTeMaTUYeCKH TUKTAHT).
WupuBHyanbHBIE THITOBBIE 25
3a7aHusL.
[IpoBepouHsie PaOOTHI. 6
JloMarHue KOHTPOJIbHEBIE 10
paboTsL.
3auyérHble paboTHI. 5
[Ipaxtuko — mabopaTopHbIe 10
paboTHI.
UccnenoBarenbckue 3amaun 15
10 TOTOBBIM YEPTEKaM.
Pedeparsi. 1
HccnenoBarensckue 1
HPOEKTHI.
[Ipesenranmm. 1
TIPOMEXKYTOYHBIH [TpomexyTouHas aTTecTanus 10
KomnbroTepHsrit TecT mo 20 -25
marepuanam EI'D.
PIT 4 23man: 4 TEKYIIHUH I'moccapuit (MOHATHITHBIH 8
MaTeMaTHYECKUM JUKTAHT).
WHnuBuyansHble TUIIOBBIE 25
3aaHusL.
[IpoBepouHbIie PaOOTHI. 6
JloMarniHue KOHTPOJBHEIE 10
paboTsl.
3auéTtHble pabOTHI. 5
[pakTrko — naboparopHsie 10
paboTsl.
UccnenoBarenbckue 3amauu 15
T10 TOTOBBIM YEPTEKaM.
Pedepartsr. 1
HccnenoBaTensckue 1
HPOEKTHI.
IIpe3enTanuu. 1
PII 5 1sman: 1,2,3 TeKYIIM I'noccapuit (MOHATUHHBIN 8
MaTeMaTUYECKUIl TUKTAHT).
WHnuBHyalbHbIE TUIIOBBIE 25
3aJ1aHusl.
[IpoBepouHble pabOTHI. 6
JloMariHue KOHTPOJIbHBIE 10
paboThLI.
3auéTHbIe pabOTHI. 5
[pakTrko — naboparopHbie 10
paboTHI.
HccnenoBaTensckue 3agaun 15
10 TOTOBBIM YEPTEKaM.
Pedeparsi. 1
HccnenoBatenbckne 1
TIPOCKTHI.
[Ipe3enTarum. 1
TIPOMEKYTOYHBIH [TpomexyrouHast aTTecTanus 10
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KomnbrotepHslil TecT o 20 -25
marepuanam EI'D.

PIT 6 29man: 5 TEeKYITUI I'moccapuii (TOHATHHHBIN 8
MaTeMaTHYeCKHIl TUKTAHT).
WuauBHyanbHbBIC THITOBBIC 25
3aJaHusl.
[IpoBepouHble pabOTHI. 6
JloMarHue KOHTPOJIbHEBIE 10
paboTHI.
3au€THBIC PaOOTHI. 5
[Ipaxtuko — mabopaTopHbIe 10
paboTsL.
HccnenoBaTensckue 3agaun 15
T10 TOTOBBIM YEPTEKaM.
Pedepartsr. 1
HUccnenoBaTensckue 1
TPOCKTHL.
[Ipesenrarnmm. 1
PII 7 3 aman: 6 TEKYIIHH I'moccapuit (MOHATHITHBIH 8
MaTeMaTHYECKUM JUKTAHT).
WHnuBuyansHble TUIIOBBIE 25
3aIaHHMs.
[IpoBepouHsie PaOOTHI. 6
JoMariHue KOHTPOIBHEBIE 10
paboTsl.
3auéTHble pabOoTHI. 5
[pakTuko — naboparopHsie 10
paboTs!.
UccnenoBarenbckue 3amauu 15
10 TOTOBBIM YEPTEXKaM.
Pedepartsr. 1
Hccnenosatenbckue 1
HPOEKTHI.
IIpesenTanuu. 1
PIT 8 TEKYIIHH WupuBHyanbHBIE THITOBBIE 150
3a1aHHMs.
[pakTuko — mabopaTopHBIe 70
paboTsI.
Hccnenosatenbckue 7
MIPOEKTHI.
IIpe3enTanuu. 7
Hrorosas arrecranusi. 20-25

7.1. Ouenounvie cpedocmea 011 meKyuiezo KOHmMPOAA yCneeaemocmu, RPOMeHCymouHol
ammecmayuu no umo2am 0C60CeHUsA OUCHUNTIUHDL

Pezynomamot oceoenusn Ouyenounvle cpeocmea
OUCUUNTTUHDL

1 sman

PII 3
Brnanenne Mmetomamu 1oka3zaTeabCTB U AJITOPUTMOB PCHICHUA,; YMCHUC UX IPUMCHATH, IIPOBOAUTH JOKA3aTCIBHBIC PACCYKIACHUA B
X0I€ pCIICHUA 3aaa4.

3naem: 1. KakoBa cymHocTh METOZa MaTeMaTU4eCKOW HHAYKIHUN?

ITonsitTue o merome maremarmdeckoit | 2. [IpuBenuTe mpuMeEpHl TEOPEM, B TOKA3aTENbCTBE KOTOPBIX UCTIONB3YETCS METO
WHIYKIIAH. MaTeMaTHIeCKON WHIYKIINH.

ITonnmanwe cymHuoctr | 3. Kakue TeopeMbl Ha3bIBAIOTCS MPSMBIMA U OOPAaTHBIMHE?

MaTeMaTHIeCKOH MHIYKIINH. 4. Yto Takoe yCIIOBUE M 3aKITI0YCHHUE B TeopeMe?
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AKCHOMBI TEOMETPHH B CTEPEOMETPHH.
ITonumanue CYIIHOCTH
ANTOPUTMHUYECKHUX TIPEITUCAHHM.

5. [IpuBeanuTe MpUMEPHI MPSIMBIX B OOPATHBIX TEOPEM.

6. [IpuBeanTe PIMEPHI TEOPEM, KOTOPBIE HE IMEIOT OOPAaTHBIX TEOPEM.

7. Yrto Takoe aNropuTM NPEANUCAHUN WIH JEHCTBUI? 3anuIuTe aaropuTM
HaXxO0XACHHS MMPOU3BOIHON PyHKIIMHA?

Ymeem:

YcranaBnuBaTh MIPUINHHO-
CJIEJICTBEHHBIE CBSI3H; CTPOHTH
JIOTHYECKHE paccyxxaeHus,
YMO3aKIIOUEeHUS (MHAYKTUBHEIE,

JIeIyKTUBHBIE, TI0 aHAJIOTUH) U BBIBOJBIL.
BriaBurath THNOTE3bl MPU  PELICHUN
yueOHBIX  337a4 W I[OHUMaHUs
HEOOXOMMOCTH HX ITPOBEPKH.
Oco3HaHHOE BIAJCHUE JIOTHYECKUMHU
JIEUCTBUSIMU OIIPENCTICHUS OHATUH.
IIpumeHATh anropuT™Mbl JEHCTBUM IpHU
pelIeHNH 3a1ay.
JeiicTBOBaTh B COOTBETCTBHM  C
HPEIIOKEHHBIM aITOPUTMOM.
Hcnons3oBanue aJITOPUTMUYECKUX
JIECTBUY IIPU PELICHUH NPAKTHUYECKUX
3a/1a4.

1. 3anummTe anTOpUTM NPUMEHEHUSI METOIa MAaTEMAaTHIECKONH HHAYKIIHUH.

2. JlokakxuTe TeopeMy O TPEX MepIeHIUKYIApax (IPsSMYI0 U 00paTHYIO).

3. Moxer mwin He MOXKeT OBITh Takas TPEyrojbHas MUpaMUAa, Y KOTOPOU ILIOMIaNb
OCHOBAHMsI paBHa CyMMe IIJIOIIaAei JBYX OOKOBBIX rpaHen?

4. TlomymaiiTe W npoaHaNM3UPYHTE, KaKMe MaTeMaTHYeCKUEe 3HAHUS BaM MOTI'YT
MoTpedoBaThCsl, €CaM BBl COOpanuch MoWTH: a) B OacceiiH; 0) B Marasus; B) B
OMOIMOTEKY; I') B ITAHETAPUHL.

5. 3anuImTe aNrOpUTMBI IOCTPOCHHUS rPpaMKOB ITOKa3aTeIbHOM 1 JiorapudMUuecKoi
¢yHkmid. B 4ém cxoncTBO U pazaudms’?

6. CoctaBpTe COOpHHUK 3a7ad TI0 TeMe «Pemrenne KBaApaTHEIX YpaBHEHHUI.

Hmeem npakmuueckuii onvtm:

MeTtonamu JI0Ka3aTeIbCTB "
aNropuTMOB  pemieHus.  [IpuMeHsTsb,
MIPOBOANTH JOKa3aTeabHbIe

pacCyxaceHus B XOJAC pCHICHHA 3adad.
OHGHI/IB&TB JIOTUYCCKYIO MMPABUIIBHOCTH

paccyxaeHui, pacnos3HaBaTh
JIOTUYECKHU HEKOPPEKTHBIE
paccy X aeHus. I'unoressr u
ONPOBEPKEHUSI. Kourpnpumepst.
Pemienne 3amau Ha  MOCTpOEHHE,

BBIYUCJIICHUEC, JOKA3aTCIbCTBO.

1. ITogbepute MaTepual AJst IBPUCTUUECKOM Oecebl 1o TeMe:

«Maremarnueckass MHAYKIHSD»; IPEACTaBIeHUST 00 aKCMOMAaTH4eCKOM MeETO/e U O
reometpun JlobaueBckoro; «reomerpusi EBkiannay.

2. [lopbepure MaTemaTHueckue (HakThl (TEOPEMBI, ONIPEAEICHHS U JIP.) KOTOPBIE UMEIOT
MIPUMEPBHI © KOHTPIPHUMEPEL.

3. PaccMoTpuTe MaTeMaTHYECKIH COPH3M:

OpuH py6np He paBeH 100 komeek.

1) 1 py6.=100 kom. - 3TO BepHOE YTBEPKICHHE.

2) 10 py6.=1000 xorr.

3) YMHOXUM 00€ 4acTH 3TUX BEPHBIX PaBEHCTB, MOJIyYHM:

10p=100000xom, otkyaa cnemyet: 1p=10000kom., T.e. 1p.100ko1m.

Haiigure omubky.

4. UccnenoBarenbckuit mpoekT «OCHOBHBIE METOABI U NMPUEMBI PELICHUS YPAaBHEHUN B
HEJBIX YUCIIaX»

5. HccnenoBarenbCKuif  MPOEKT  «3HAMEHUTHIE
JIOKa3aTeNIbCTBE TEOMETPHUIECKUX TEOPEM).

6. MccnenoBatenbCKuid IPOCKT «3HAMEHUTHIE COU3IMY

OIIMOKY, JOMYIIEHHBIE IIpU

PIT 5

ChopMHUPOBaHHOCTb NPEICTABICHUI 00 OCHOBHBIX MOHSTHSX, HICSIX U METOAAX MAaTEMaTHUECKOT0 aHaIK13a.

3unaem:
Anzeopa
HarypansHoe, 1i€710€, pamnroHaIbHOE
YHUCJIO, MIEPUOTUICCKAs IpoOBb,

UppalAOHATIBHOE YHCIIO, MHOXECTBO
JNEACTBUTENBHBIX uuncel. OnpeneieHue
apu(HMETHIECKOTO KOPHS HATypabHOU
CTENeHH, CBOWMCTBA  KOPHS n—u
CTCIICHHW, OIPEJCIICHUEe CTEICHH C
pAllOHABHBIM W JCHCTBUTEIHHBIM
[oKa3zaTejeM, CBOMCTBa CTEIEHH.
Onpenenenne  norapudma  Ymcia,
OCHOBHOE JOTapUPMHIIECKOe
TOXKIECTBO, CBOWCTBa JIorapu(hMoB;
0003HaAYCHHE JIECATHYHOTO u
HaTypaJbHOTO Jorapudma, 3HAKOMCTBO
¢ tabmmuei bpamuca. Yron B 1 paguan,
(hopmyIbl IepeBoIa TPagyCHON MephI B
paguaHHyl0 W HaoOopoT. «EmuHudHas
OKPYXHOCTBY», «ITOBOPOT TOYKU BOKPYT
Havaia KkoopauHat». OmnpenencHue
CHUHyCa, KOCHMHYCa, TAaHICHCA YIJa.

1. 3amummurte o00O3HaueHue obOsactu onpeaenacHus (yHkiun Y= f (X) (obmnactu
3HaueHUH QyHKIHUU Y = ¢ ( X) )?
1
2. KakoBa o0nactp onpezesieHust QyHKIUH y = — .
X
3. KakoBa 061acTh 3Ha4€HHS QYHKIHUH y — sin x
X, < X,. f(x)uf(x,), ecm

(yObIBaromas) GyHKIHS.
5. ynxkumst y = f(X) nmeer cuMMeTpruHYIO 06I1ACT ONPECICHNSL.

4. Tlycrts CpaBHute f ( X) — BO3pacraromias

6. Kakoe paBeHCTBO HYKHO J0Ka3aTh, YTOOBI YCTAHOBUTH €€ HEUETHOCTH (UETHOCTD)?
7. SABnsieTcs 1 4YETHON UM HEUETHON QYHKIMA y — 1g x 7

8. JlokHa M TOYKa SKCTpEeMyMa MpHUHAJJICKATh O0JACTH ompeesieHnss (GpyHKIUU
(oGmactu onpeneneHus MPOU3BOAHON QyHKIHH)?

9. Buipasure npupamenne pyuxumn Y = f(X) uepes .  ax -
10. Yemy paBHa pou3BoaHast QYHKINH y — k. x +C -
11. Hamummre ypaBHEHHE KacaTeJbHOH K Tpaduky (QyHKImH y=¢(x) B TOYKE C

aberuccoit 2.
12. Hanmmure GopMyIibl HHTETPUPOBAHUS J'dx .
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3HaKM cHHYCa, KOCHHYCa, TaHI'€HCa B
pasnuuHbIX  4yerBepTsAX.  OcHOBHBIE
TPUTOHOMETPUUECKHE POPMYJIBI.
Dynkyuu

OcHOBHBIE ~ CcBoOWcTBa ¥ Tpaduku
3ieMeHTapHBIX GyHKIHA. Onpenenenne
¢yHknur  oOpaTHOW  mIS  JaHHOW
¢yakoun.  [IpencraBnerme 00 WX
rpadukax.

Hauana mamemamuueckozo ananusza
Omnpenenenye MpoOU3BOAHON, (GopMyIbl

MPOU3BOIHBIX 3JIEMEHTapHbIX
GyHKIMH, IIpaBUiIa BBIYUCIICHUS
IIPOU3BOJHOM.

[IpaBuna HaxoXIEHHS TMPOU3BOIHBIX
(cyMMBI, TpOM3BENEHHS, YaCTHOTO,
CIIO’)KHOW (DYHKIINN).

YrimoBoit  KO3pOUIHMEHT  TPSAMOH,
TEOMETPUYCCKUI CMBICT NPOU3BOIHOM,
ypaBHEHHE KacaTelbHOHl K rpaduky

(hyHKIHN. [pu3nak yOBIBaHHSA
(Bo3pacTtanus)  (QYHKIHWH, TOHSITHE
«IIPOMEKYTKH MOHOTOHHOCTH
byHKIIM. OmnpeneneHue TOYEK
MakCUMyMa W MHHUMYMa, NpHU3HAK
IKCTPEMyMa, oIpesieNieHue
CTalMOHAPHBIX W KPUTHYECKHX TOYEK
GyHKIHH. Cxemy HCCJICIOBAHUS
GyHKIMH.  AJNTOPUTM  HaxXOXKACHHS
HanOOJIBLIETO u HauMEHbBLIETo

3HaueHNMH (QyHKOMM Ha  OTpE3Ke.
OmpeneneHne ¥ OCHOBHBIE CBOMCTBa

MepBOOOPA3HOM. Tabnwiy

MepBOOOPA3HBIX, IIpaBuiIa

MHTETPUPOBAHUSL. Durypy -

KpUBOJIMHENHas Tpaneuus. Teopemy

ISt BBIYMCIICHUS iomaaeu

KPUBOJIMHEHHOU Tpamnenuu.

Onpenenenne audGepeHIIUPOBAHHOTO

ypaBHEHHSI.

;’ij;eﬂrz‘.l 1. KaxoBa 061acTb onpeeneHns GyHKIUHA y — 1- Vljr)i;x_:; +8

BBITIOJTHATh apU(pMETHUECKUE NeHCTBHS,
coyeTass yCTHBIE W  IHCBMEHHBIC
HpHEMBI, NpUMEHEHHE
BBIYHMCIINTEIBHBIX YCTPOICTB; HAXOAUTD
3HAYCHUA KOPHA HaTypam)Hoﬁ CTCIICHH,
CTEeIeHH c pannoHaIbHBIM
MoKaszaresieM, Jorapudma, HCIONb3ys
npu HeO6XOJII/IMOCTI/I BBIYHUCJIIUTCIIBHBIC
YCTPOWCTBA; TOJIb30BATHCS OLEHKOH M

HPUKUIKON npu MIPAKTHYECKUX
pacyerax; TIPOBOJMTH IO H3BECTHBIM
(dopmynam u npaBuiIaM
npeoOpa3oBaHMs OYKBEHHBIX
BBIPDOKEHUH, BKJIIOYAIOIINX CTEIEHH,
panuKanbl, JorapumMbl "
TPUTOHOMETPUUECKHE byHKIIH;

BBIYHMCIIATh 3HAUEHHs YHUCIOBBIX U
OYKBCHHBIX BBIPAXKCHUI, OCYIIECTBIISSA
HEoOXoanMBbIe MOACTaHOBKH "
peoOpa3oBaHusL.

Dynkyuu

ONpEeeNATh 3HayeHWe (QYHKIHUU 110
3HAQUYEHHUIO apryMeHTa IPH Pa3IN4HBIX
criocobax 3amaHust (PYHKLIUH; CTPOWTH
rpaduku U3Y4EHHBIX (byHKIMIH;
ONUCHIBATL 10 Tpaduky u 8

2. Haiinure Touky nepeceyeHus rpaduka GyHKIMH y — 3 4 15 C OChIO abciucc.
() (5 )
324 + 356 '

sin65° - cos85° —sin85° - cos65°
sin55°-cos 35° + sin35° - c0S55°

3.Borunciire

4. IIpeobpasyiite

tg X;ecau x < z
5. IToctpoiire rpadux pyaxmm f (X) =

s
/4

sinX;eczmeE.

6. M3 npsMOYroJIbHOTO JIMCTa JKelie3a Pa3MepoM 30 Ha s5g ¢, 10 YIVIAM BBIpE3alind
KBAaJIpaThl CO CTOPOHOM x ¢p M W3 MOJYYEHHOU 3arOTOBKH B hopMe «KkpecTay COrHyln
KOpOOKY MpsSMOYrojbHOH (OPMBI BBICOTOH paBHOW x c¢x . DBbIpasure o00beM
TIOJIY9€HHON KOPOOKH KaK (yHKITHIO OT IEPEMEHHOM X .

7. Uccnenyiite Ha MOHOTOHHOCTh (PYHKIHMIO. B 0TBeTe yKakuTe JJIMHY NPOMEXYTKa
yOBIBaHHS y = (x2 - 3) el

8. N3o6pasute durypy, orpanudennyro jquansavu y =(0,5)"; y = 1; x = 3. Haiinute

IJIOIAAb ATOH (PUTYPHI.
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npocmeuwux  Cuy4asx no  @opmyne
MOBE/JICHUE W  CBOWCTBA  (DYHKUMH,
HaxoAuTh 10 Tpaduky  QyHKUUK
HanOoJIbIINe U HAUMEHbBIINE 3HAYCHUS;
pemiate  ypaBHEHHWs,  IpOCTeHIIne
CHCTEMBl  YpaBHEHHH,  HCHOJB3Ys
ceoticmea yHKYUl U ux epaguxos.

Hauana mamemamuueckozo ananusza
BBIYHCIISAT TIPOU3BOIHBIE u
nepeoobpasmwvie 3JIEMEHTAPHBIX
(GyHKIMHA,  WCHOJB3Yys  CIIpaBOYHBIE
MaTepuabl; HCCIIeI0BATh B
NPOCTEHIINX Cly4asX (QYHKIMM Ha
MOHOTOHHOCTb, HAXOAWUTHh HanOOJIbIINE
Y HauMEHbIIME 3HaueHUs (QYHKIMH,
CTPOUTHb TpadUKH MHOTOWICHOB U
npoCcmetiuux payuoHaIbHbIX QYHKYULL C
HCIIOTIb30BaHUEM anmapara
MaTEeMaTHYECKOTO aHAJIN3a; BBIYHCIIATH
B IPOCTCHIINX CIy4asx IUIOMAAN C
HCIIOJIb30BaHUEM IIEPBOOOPA3HOH.

Hmeem npaxmuyueckuii onvim:
Anzeopa

MPaKTHYECKUX pacyeToB Mo (opmynam,
BKJIIOYass  (OpPMYIIB,  CoOJepiKallue
CTENECHH, paJAUKaJbl, JIOTapuPMbl |
TPUTOHOMETPUUECKHE GbyHKIMH,
UCTIONB3Ys npu HEOOX0ANMOCTH
CIpaBOYHBIE MaTepUajbl U POCTEHILINE
BBIUHCIINTEIbHBIC YCTPOICTBA;
ONMMCAaHUs C TIOMOIIbI0  (PYHKIMH
Ppas3IMIHbBIX 3aBUCHMOCTEH,
Hpe/ICTaBICHUS nx rpaduiecky,
MHTEPIPETALNH TPA(QUKOB.

Hauana mamemamuueckozo ananusa
PelieHne npuUKIaAHBIX 3a/a4, B TOM
YHClIe  COLMAbHO-DKOHOMHUYECKHX U
¢usnueckux, Ha  HaWOOJBIINE U

HaVMEHBIIINE 3HAYCHHUS, Ha
HaXOKICHNUE CKOPOCTH U YCKOPEHHS.
[IpumensTh (YHKIIMOHAIEHO-

rpagudeckue  TPENCTABICHUS s
OIMCaHMs 1 aHAJN3a 3aKOHOMEPHOCTEH,
CYIIECTBYIOIIMX B OKPY’KaroIleM MHpe
U B CMEXHBIX IpPeIMeTax; IOCTPOCHHE
U WCCIENOBaHHE  MAaTEeMaTUYECKHX

1. Ha rpaduke m300pakeHa 3aBHCHMOCTH Kpy-
TSIIEr0 MOMEHTA JBHIATENs OT UHCHA €r0 | | 06o-
poroe B mMuHyty. Ha ocu abeumee otkma- | [ | noiBa-
€TCsl 4MClI0 00OPOTOB B MHHYTY, Ha OCH |0 opau-
HaT — KpyTsmit Mmoment B H/wm. Cko- | * pocTh
aBTOMOOWIIS (B KM/4) IPUOJIMIKEHHO BBIpa- :z Kaet-
csi GopMyJIOH v =0,036n, [JI€ N— YHCIO |2 000-
pOTOB mBUraTens B MUHYTy. C Kakol Ham- | 7 oo 2000 00 000 5000 Miffg "] mens-
mIeil CKOPOCTBIO JOJKEH JBUTATHCS aBTO- MoO-

Omib, 4TOOBI KPYyTAIIMIT MOMEHT ObUT He MeHble 120 H/ M? OTBer naiite B KHJIOMET-
pax B yac.

2. Anp0oM rpaduueckruxX NpeICTaBICHUIM DIIEMEHTAPHBIX (YHKIHH.

3. TBopueckuii npoekT «ONHUCaHUs C MOMOIIbI0 (PYHKLUI pa3IMuHBIX 3aBUCUMOCTEH,
UHTEPIIPETALUH IPadhUKOBY.

4. TBopueckuii npoekT «MccnenoBanue QyHKIUH C TOMOIIBIO TPOU3BOIHON.

5. TBopueckuii mpoexT «Ilmoniaab KpUBOIUHEIHOM Tpameum.

6. TBopueckwuii mpoekT «IIpusoxkeHus TPON3BOJHOI U MHTErpaliay.

7. TBOpUecKuii MpoeKT «ANreOpandeckuii TpEHAKEPY.

MoJeen u UCTIONB3YSL npu
HEOOXOIMMOCTH CIIPABOYHBIC MaTepHaJIbI
u MIPOCTEHIIINe BBIYHCIIATEIIHHBIE
YCTpOICTBa.
2 sman
PIT 1

CchopMUpOBaHHOCTh TIPEACTABICHUI O MaTeMaTHKe KaK YacTH MHPOBOH KyJIbTYphl M O MECTe MaTeMaTHKH B COBPEMEHHOI
IIUBIJIM3AIIH, O CLIOCO0aX OMMCAHMS Ha MATEeMaTHUECKOM SI3bIKE SIBIICHHHA PEaTbHOTO MHUPA.

3naem:

Marematnka Kak 4acTb  MHPOBOM
KyJIbTYphl U €€ MECTO MaTeMAaTHKH B
COBpeMEHHOHM mnwmBmiau3anuu (¢adyna
3aj1a4 C HCTOPHYCCKUM COJICPIKAHUEM).
AJNTOPUTM pEUICHUS TEKCTOBBIX U
apudmMeTruecKkux 3aaad. ['padudeckoe
npejcTaBiIeHrue HHYOPMAIIHH.
OyHKIUH.

1. Bel — nucnerdep aBTOmapka, CjlaeTe 3K3aMEH Ha IpOQIPHUrofHOCTh. bermo
mpounTaiite TeKcT 3agadu. Kakoit mHdopMarm He XxBaTaeT s ee pemenusn? «13 apyx
MMyHKTOB A 1 B HaBcTpewy Apyr Apyry BBIEXalH Ipy30Bas M JIETKOBas MamIMHEL B
myakre C oHm Bcrperwnuch. CKOpOCTh JIeTKOBOW MamuHbl Ha 20 kMm/9 Oomblie
CKOPOCTH Tpy30BOil. Haligure ckOpocTH 00€MX MaIlWH, €CIM PACCTOSHHE MEXITY
myHKTamMu 200 kM.

ITouepkHUTE IPaBUIIBHBIN OTBET:

1. CkopocTh Irpy30BOil aBTOMAILIUHBI.

2. CKOpOCTb JIETKOBOW aBTOMAIIHHBI.

3. Bpemsi, koTopoe Obli1a B ITyTH Kak/1asi MalIMHa.

4. MecTo BCTpeuH Ipy30BOM U JIETKOBOM MalINH.

2. 1nst Onumnuiickux urp B Coum ObUla NMOCTpOeHa yHUKalbHas Tpacca «CaHKn.
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Jlmmaa nenoBoro kemoba 1814 merpoB. OnuUMNIHMIICKME YEMITUOHBI 1O 000ciero
Anexcanap 3yokoB, Anekceit BoeBona npomu ee B 2014 roxy 3a 3,4539 mun. KakoBa
CKOPOCTH JIBIDKEHHUS 600a B KM/4.

3.Bo Bpemst BOIHBI )KUTENH PECIYOIMKH BHECIH KPYIHBIE CyMMBl Ha IPHOOpETCHHE
60eBoii TeXHHUKH. J{eHe)KHBIX B3HOCOB OBLIO CAETaHO Beero Ha 170 MIIITHOHOB pyOIei.
Kommynucr A. T'. T'aszoB BHec 105 Thicsad pyOinel Ha MOKyNKy camoiieta ais [epos
Cogerckoro Coro3a Asnekcannpa Koyeroa. CKoibKO MPOIEHTOB OT 00IIEH CyMMBI 3TO
COCTaBJIsACT?

4.Tloncunraiite, CKOJILKO I'paMMOB BECHT BOEHHas maiika xijeba 1/8 wacTh OyxaHKH
xyeba maccoii B 1 kr?

5.Hapsiny ¢ neHeXHBIMH CpeICTBaMHU KOJIXO03HMKH BHeciu B (onn CoBerckoir Apmun
1200 TBICSY My moB 3epHa, 1150 ThIcSY MyDoB Msica, MHOTO MOJIOKA, Macia, KapToges,
oBoIel, ornpaBmiu GporTtoBukaM Oosxee 300 THICAY MPEIMETOB TEIDIONH OICKIBI H
00yBH, COTHH THICSY TIOAAPKOB. Y3HAHTE, CKOJIBKO KT 3epHA U Msica OBLIO OTIIPaBIIeHO?
(1 myn=16 kr).

6.K mery 1943 roma B cocraBe meiicTByromel apmuu Obuto cBbime 6 miH. 400 ThIC.
gemoBek, 105 Teic. opymmit m muHOMeTOB, 2200 OOEBBIX YCTAaHOBOK IIOJIEBOM
peakTuBHOM apTuiuiepun, 10, 2TbIC. TAHKOB U CAMOXOIHO-apTUIICPUHCKUX YCTaHOBOK,
cBeime 10 TI)IC.6OCBBIX caMoJieToB. Brruucnure MMPOUCHTHOEC OTHOIICHUE KaXI0Iro
BOOPYXEHHUS K 00IeMy KOJIMUECTBY EPEUHCICHHBIX BOOPYKECHUH.

Ymeem:
Co3naBars, MIPUMEHSTh u
npeoOpa3oBhIBATH 3HAKOBO -

CHMBOJIMYECKHE CPEJCTBA, MOJCIH U
CXeMbI JUIsl peleHUs] Y4eOHBIX U
MO3HABATENBHBIX 3a/ad. [IpUMEHSTh
MaTEMaTUYECKUX METOJBI ISl PEIICHUS
COJICPIKATENbHBIX 33/1a4 U3 Pa3IUYHBIX
obnacteil HAyKd M MPaKTHKH. Perenne
TEKCTOBBIX  3aJa4  anreOpanyeckum
MeTozoM. MHTepnperanusi pe3ysbrara,
oTOOp pemeHuid. Pemats npukiagHbe

3a1a4d, B TOM HYHCJIE COIHAJIbHO-
SKOHOMHUYECKOTO W (DU3MUECKOTO
Xapakrepa, HAa  HauOOJbIINE u
HAaNMMCHBIINEC 3Ha4YCHUA, Ha

Hax0X/JEHHE CKOPOCTH M YCKOPCHHSI.
Hcnonp3oBaHue CBONCTB (PYHKIUI P
pELIEHNH TEeKCTOBBIX, (PU3NYECKUX U
TeOMETPUYECKHX 3a7ad.

1. Ha nquarpamme moka3aHa cpeJHEMECsYHas TeMIepaTypa B =
Hwmxuem Hosropoze (I'oppkom) 3a kakasiit Mmecsr 2004 °
rofga. ITo ropu3oHTaIHN yKa3bIBalOTCS MECALIBI, TI0 BEpTHKA-
11 — TemIepaTypa B rpaaycax Llenascus. Onpenenure no
JrarpaMMe HauMEHBIIYIO CPEJHEMECSIHYIO TEMIIEpaTypy B

2004 rony. OTBeT naiite B rpagycax Llenbcust.

2. Ha rpa¢uke n3o0paxxeHa 3aBHCUMOCTb KPYTSIIET0 MOMCH-

Ta JBUTATeNIi OT YHCNIAa ero 0OOpPOTOB B [ MUHYTY.
Ha ocu abcumcc OTKIIampIBaeTcs YHCIO | 000poTOB
B MHHYTY, HAa OCH OpJIUHAT — KPYTAWIMH |, MOMEHT B
H wm. Ckopoctb aBTOMOOWIA (B KM/9) TIpU- | * OnKeH-
HO BBIpaXkaeTcs Qopmyroit v =0,036n, |, rae N —
4yucino o0OpOTOB JBurarens B MuHyty. C | * Kakou
HAUMEHBIICH CKOPOCTHIO MOJDKEH JBH- | © 100 i a0 s w0 & | raThCS aB-

TOMOOWIIB, YTOOBI KPyTALTHA MOMEHT ObuT He MeHbIe 120 H Mm? OTBer naiite B Kuio-
MeTpax B Jac.

3. IInanera 3emist qBHOKETCS BOKPYT 3Be3nbl COJNHIIE MO OKPYXHOCTH paxmycom 150
MiH. kM. KakoBa anmna e€ opOoutsl? Uncino m OKpyTiuTe 10 COTHIX.

4. Ha omumnuazne B Coun Ha COpPEBHOBAaHMSAX IO INOPT-TpeKy BuKTOp AH 3aBoeBan
3011070 Ha aucTannuu 500 M ¢ pesyipratoM 41,312 cek, OpoH3y Ha muctaniuu 1500 M
¢ pesympratom 21,15062 wmumH. KakoBa cpemHssi CKOpOCTH CIIOPTCMEHa B Km/4?
CKONBKO KpYTOB TPOIIEI CIIOPTCMEH Ha BTOPOIl AMCTAHLIMH, €CITU CTaHJapTHAs JJIHHA
OKPY>KHOCTH Tpacchl coctaBnser 111,12 metpos?

5. CtupanpHasi MamvHa TPH OTXKHME Jejaer 6 000poToB B cekyHIy. OTo Ha 3600
000poTOB B 4ac 0oJbIIe, 4eM KOJHMYECTBO 000POTOB, KOTOPHIE BEHIMONHAET (UTYPHCT
IIpH YeTBEPHOM Tyiyre. Kakoe KonnaecTBo 060pOTOB B CEKYHAY BBIIOTHIET (DUTYPUCT
IIPYU YETBEPHOM TyJyme?

6. [Tomorute depmepy paccunTaTh 3aTpaThl HA TOCEB MMIIEHHUIB Ha MoJIe TIomaapo 40
ra, UCITIOJIb3Ys CPEIHECTATUCTUYECKHE JAHHBIE!

IInomanp momasa — 40 ra;

Tpakrop MT3-82 — 1 w;

Hopwma BbIceBa spoBoif mimenunst Ha 1 ra — 1,5 15

CroumocTts | nentHepa nmeruisl — 900 pyo.

[Tpon3BOANTENBHOCTH TPaKTOpa (BCHAIKA U TIOCEB) — 8 Ta//IeHb;

Bpewms pabotsr — 10 u/nens;

Pacxox TorumBa — 12 n/4gac;

Croumocts | 1 rorummBa — 30 py6/i;

Omara Tpyaa — 1000 py6/neHs.

Hmeem npaxmuueckuii onvtm:
Marematnka Kak 9acTb  MHPOBOM
KyJIbTYpbl U €€ MECTO MaTeMaTHKU B
COBPEMEHHOI LIMBUJIN3ALINY.
IIpumenenue MaTeMaTUYSCKUX

MCTOO0OB JJIA peuieHus

1. TBopueckuii MpoeKT «3apokacHUE anreOpsl B HeApax apuPMETHKH. ATT-X0pe3Muy.
2. TBopueckuii mpoekT «Poxaenne OykBeHHOM cuMBOJMKH. I1. depma, ®. Buer, P.
Hexapt».

3. TBopueckwuii mpoekT «McTopus Bonpoca 0 HaXx0XIeHUU (HOopMyI KOpHEH
areOpanvyecKkux ypaBHEHUH, HEPa3peIIMMOCTh B PaJUKajIax ypaBHEHUH CTEIIEHH,
6oubiueii yetsipex. H. Tapranss, [x. Kapnano, H. X. Ab6ens, O. Faryay.
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COZICPIKATENbHBIX 33734 U3 Pa3INYHBIX
obmacteii  HaykKM M TPAKTHKH.
Wntepnperanust  pe3ynpTara, — ydeT
peanbHbIX OTPpaHUYCHUN.

4. TBopueckuii mpoekT «VIcrmoap30BaHNe MPOU3BOIHON ISl HAXOXKIACHHS HAUTYYIIIETO
pemeHns B IPUKIaIHBIX, COMUAIBHO - SKOHOMHUYECKUX 3a7adax).

5. TBopueckuit mpoekT «Vcronp30oBanre CBOUCTB U rpaUKOB QYHKIHA MTPU PEIICHUN
YpaBHEHUII».

6. TBopueckuit mpoekT «[IpakTHKO — OpHEHTUPOBAHHBIC 3a/1a4H M0 MaTepuaiaM EI'D».

PIT 2

Cq)OpMI/IpOBaHHOCTL Hpe)lCTaBJ'IeHI/Iﬁ 0 MaTeMaTUYECKUX IMOHATHUAX KaK O BaXKHEHIIINX MaTEeMaTHYCCKUX MOACIAX, ITO3BOJIAIOINX
OIMMCBIBATH U U3YyYaThb Pa3HbIC NPOLECCCHI U ABJICHUA; TOHUMAHNUC BO3MOKHOCTH aKCUOMATUYCCKOI'O MMOCTPOCHUA MATEMATUYCCKUX

TEOpHil.

3naem:
IlepBoHauanbHOE TpEACTABICHUE 00
HIeIX U O METOJAaX MAaTeMAaTHKH Kak

VHHBEPCATbHOM  SI3BIKC  HAyKH U
TEXHUKH.

Henbie uwncma. JlpoOu, TMPOLCHTEI,
panuoHaIbHbIC

qHcia. Monyns (abcomroTHast

BEJIMYMHA) YHCIIA.

JetictButenbHple uncna. beckoHeyHbIe
JIECSITUYHBIE  APOOH. Pacmmpenne
TIOHATHS YHCA: HAaTypalbHBIC, LENEIC,
panMoHaJbHBIE U HUPPalMOHAIBHBIC
YyHUCIa. [lepuoguueckue u
HETePHOINYCCKHE JCCATHUHBIC APOOH.
Monyib yncna.

1. Kakoe u3 umcen sSBIseTCs HEIbIM?
A) 43 b)oszs B)_1, TI)i13z
2. KaKoe N3 YUCCII ABJIAKOTCSA I/IppaI_II/IOHaHLHI)IM?
A) 1,34 B) 3,4(85) B) s5,1011011101111... T) 1560

3. UppanmoHaibHbIC Yrcia — 3TO. ..
A) aucna, NpecTaBUMBIC B BUIC OOBIKHOBCHHOI HECOKPATHMO Jpo0u.
b) yncna npeacTaBUMbIe B BUJE ECATUYHON IpOOH.
B) gncna, mpencTaBUMBIC B BUIe OSCKOHETHOH IMepHOANICCKON TpooH.
I') aucna, pecTaBUMEIE B BU/Ie OSCKOHEYHOH HEMepHOINIeCKOH qpo0u.
5. [lepuon mpobu 3,4183183183 pPaBeH...
A) 4183 b) 183 B)s3 I) 18

4. [leficTBUTEIBHBIC YKcIa 0003HAYAIOTCS OYKBOM

Az b)o BR I)N
5. PannoHanbpHbIe YUCIa — 3TO. ..
A) ducna, pecTaBUMBIC B BUIe OECKOHEYHOH HEMepHOINIeCKOH qpo0u.
b) dncna, npencTaBuMbIE B B OOBIKHOBEHHOM HECOKPATHMOM ApOOH.
B) gncna, nCoNb3yeMBbIe TIPH cUeTe.
I') yncna, mpecTaBUMBIE B BUAE JCCITUYHOU TPOOH.
6. ParioHanpHbIe Yyucia 0003HAYAIOTCS OYKBOM?

Az Bb)g B R I)N
7. Kakne uncna o603HavqaroTcsi OykBoi Z ?
A) paunoHaybHble yucna; b) neicTBUTENbHBIE YUCIIA;
I') nenpie uncia.

B) nHarypanbpHble 4iCha;

Ymeem:
Bunerp MaremaTH4ecKkylo 3agady B
JIPYTUX IOUCHUIUINHAX, B OKPYXKAIOIIECH
JKU3HU;
YMEHHS IIOHHMAaTh ¥ WCIIOJIE30BaTh

MaTeMaTHUECKHe cperncTBa
HArJsgHOCTH  (PUCYHKH,  YEPTEXH,
CXeMbl W Jp.) JNs WUIIOCTPAINH,

UHTEPIIPETALNY, apTyMEHTALUY;
COCTaBJISITh MaTEMaTHYECKUE MOJAEIH U
pelaTek MpakTUKO - OPUEHTUPOBAHHBIC
3a71a4M W3 pa3MYHBIX oONacTell HayKu
U IPaKTUYECKON AEATENbHOCTH.

1. banouka #orypra crout 14 pybneir 60 xomeek. Kakoe HambonbIee KOIHMYECTBO
0aHOUeK Horypra MOXKHO KynuTh Ha 100 pyOureit?

2. 11 pemoHTa TpebyeTcs 63 pyrnoHa o6oeB. 1 mavka kies pacCuuTaHa Ha 6 PYJIOHOB.
Kakoe MMHUManbHOE KOJIMYECTBO Madek OOOMHOrO Kiesl HY)KHO KYIHTh JUIS TAKOTO
pemonra?

3. AHs Kymnuiia npoe3Ho# OwieT Ha Mecsi u caenana 3a Mecsan 41 noe3aky. CkoibKo
pyOneit oHa cOKOHOMMIIA, €clu Tpoe3nHoM OmneT ctout S80 pybnel, a pazoBast moe3 -
ka — 20 pyoneir?

4. Mama ortnpaBuwia SMS-cooOmieHusi ¢ HOBOTOAHUMH MO3paBICHUSIMUA CBOMM 16
Ipy3bsiM. CtoumMocTh 01HOTO SMS-coobmenust 1 pyons 30 koneek. [lepen oTnpaBkoi
coobmenust Ha cdety y Mamu 6buto 30 pyOueid. Ckonbko pyOusel octaneTcs y Mamu
ITOCJIC OTIIPABKHU BCEX COOOICHHIT?

5. [1aBen VIBaHOBHY KU aMEpPUKAaHCKHH aBTOMOOWIIB, CITHIOMETP KOTOPOT'O ITOKa3bl-
BaeT CKOPOCTb B MUIISIX B 4ac. AMepukaHckas Muid paBHa 1609 m. KakoBa ckopocTh
aBTOMOOWISI B KMJIOMETpax B 4ac, €CJIM CIUAOMETp MoKa3bIBaeT 65 Muib B yac? OTBer
OKPYTJIUTE JI0 ETO0TO YHCIIa.

6. YcraHoBKka AByX CUETYHMKOB BOJBI (XOJIOAHOW u ropsiueii) crout 3300 pyoseit. o
YCTAHOBKH CUETYMKOB AJIEKCAHApP IUIATHII 32 BOXY (XOJOJHYIO M TOPSIYIO) €KEMECs -
HO 800 pybuneii. [Tocne ycTaHOBKH CYETUMKOB OKAa3ajoCh, UTO B CPEAHEM 3a MECAIl OH
pacxoxayet Boasl Ha 300 pyOielt MeHbIIe Ipu TeX ke Tapudax Ha BOAy. 3a Kakoe Hau-
MEHbIIIee KOJIWIECTBO MECSIIEB NPU TeX K€ Tapudax Ha BOJY YCTAHOBKA CUETUMKOB
OKymuTCs?

Hmeem npakmuueckuii onvtm:
I'paduueckas HMHTEPIPETAIHS
YpaBHCHHI, HEPABEHCTB C  JBYMs
HEHM3BECTHBEIMU U UX CHUCTEM.
MonenupoBaTh peaibHbIC CUTyallud Ha
SI3BIKE aNTeOphl, COCTABIIATh YPAaBHCHHUS
W HEpPaBEHCTBA IO YCIOBHUIO 3aJauH;
WCCIIEIOBaTh MOCTPOEHHBIE MOJENU C

1. TBopueckuii npoekt «Yucna dudonauun. CBONWCTBA M MPUMEHEHUE TIPHU PEIICHUN
3a7a9dy.

2. TBopueckwuii mpoekT «YUncna Mepcena. CoepiueHnsle yucia. Teopema Diepar.

3. Tsopueckuii npoekt «Yucma Ppobenmyca. Teopema CuibBectpa. Dopmyina
J>xoHCOHaY.

4. Topueckuii npoext «I'paduyeckass MHTEpIpeTaUus ypaBHEHHH, HEPaBEHCTB C
JBYMSI HEU3BECTHBIMU U UX CUCTEM.

5. TBopueckuii mpoekT «MoJeTMpOBaHNe PeaJbHBIX CUTYallUH Ha S3bIKE alreOpsl 1
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WCIIOJIE30BAaHUEM alIapara aareOpsbl.
MonenupoBaTh peaqbHBIE CHTYallid Ha
SI3BIKE TEOMETPHH, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENH c
HCIIOJIE30BaHIEM TEOMETPHUIECKUX
MOHATUI U TeopeM, ammapara aiareOpsbl;
pemaTth MPaKTUYECKHE 3ajauuy,
CBSI3aHHbBIE c HaXO0XKJICHUEM
TEeOMETPUUECKUX BEIUIHH.

TEOMETPHI».
6. TBopueckuii mpoekT «IIpaKTHKO — OPHEHTHPOAHHBIC 3a0a4YH 110 TEOMETPHI.

PIT 4
Bnanenune

CTaHAAPTHBIMH TNPHEMAMU  PEIICHUS

panyoOHAJIBHBIX W HWPpPAlfMOHAJIBHBIX, TIOKA3aTCIbHBIX, CTCIICHHBIX,

TPUTOHOMETPUICCKUX ypaBHeHI/Iﬁ 1 HEPABCHCTB, UX CUCTEM; HMCIHOJIb30BAHUEC T'OTOBBIX KOMIIBIOTCPHBIX MpOrpaMM, B TOM YHUCIIC
JUIA TIOUCKA NYTHU PECHICHUA U WTIOCTpAaluX pEeIICHU L ypaBHeHI/Iﬁ 1 HCPABCHCTB.

3naem:

Vpasnenus u nepagencmea 1. loxGop uHpopMaLKK K IBpUCTHUECKOU Gecene o Teme «Teopust ypaBHEHUH U
onpeieNieHne PaBHOCUIIBHBIX | HEPABEHCTBY.

ypaBHEHHIA, Korja HOSBISIOTCS | 2. OMHAKOBBIE JIM PEIICHUS UMEIOT HEPABEHCTBA

[IOCTOPOHHME  KOPHH,  HPOMCXOIUT [ X—5

HOTEPs KOPHEi; ONpEiCICHHE W BB | 11 >0u (X - 5) . ( X+ l) > 0 . PaBHOCHIIBHBI JT1 OHU?

MppaOHATIBHOTO,  TIOKA3aTCIRHOTO, | 3 CocraBbTe AIrOPUTM PELIEHHS NPOCTENIIMX TPUTOHOMETPUYECKHMX YPABHEHHH.
norapudmuteckoro, _ | 4. CocraBbre anropurm permeHus npocTeHIINX MOKA3aTENbHBIX YPABHCHHIH.
TPUTOHOMETPHUHICCKOTO YPAaBHCHUM, | 5 (CocraBbTe alfOPUTM PEILEHHS IPOCTERIIMX JIOrapu(PMUUECKHX YPABHEHHUH.
HCPaBCHCTB M HMX CHCTCM, OCHOBHBIC | 6 (CocraBbTe aIrOPUTM PEIEHHS NPOCTENIIMX UPPALIMOHATILHBIX YPABHEHHUH.
TIPUEMBI (amropuTM™BI) perIeHus

YpaBHEHUU U HEPABEHCTB.

Ymeem:

Ypasenenus u nepasencmea

pelaTh palroHaIbHbIC, TOKAa3aTeIbHbIC
U JIOTapU(PMHUYCCKHE YpPaBHEHUS U
HEepaBeHCTBA, npocmetiwiue
uppayuonanbivle u
MPUSOHOMEMPUYECKUE VDAGHEHUSl, UX
cucmemt,

COCTaBJIATh YPABHEHUS U HepaBeHCmEd
[0 YCJIOBHIO 3a/1a41; UCIIOJIb30BATH IS
OPUOJTMKEHHOTO PELICHUs YPaBHEHHI U

HepaBeHCTB  (rpaduueckuil MeTon);
n300paXkaTh Ha KOOPAWHATHOM
IUIOCKOCTH  MHOJKECTBA  pEIICHUH

IPOCTEHIINX YPABHEHUM U UX CUCTEM.

—_—
E
~——
%
I
-

1. Pemunte ypaBHeHHE ——— =747

. 16
2°+—2>10;
2. Pemnte cucreMy HEpaBEeHCTB 2%

log,,,(x-2)<0.
. Pemute HepaBeHCTBO 3-(\/5)2X -10 (\/§)X +320.

. Penmmre ypaBHEHUE 2 sin? x — 3 sin x - cos x + 4 cos? x = 4 -
. Pemure ypaBHEeHHE 36.16% —91-12% +48.9% =0 -

. Pemnre HepaBeHCTBO (x2 +3x—10)-\/2x2 +5x+22>0.

o Ok~ W

Hmeem npakmuueckuii onvtm:
Ypasnenus u nepasencmea

1. TBopueckuii mpoekT « PannoHanbHBIE ypaBHEHHS M HEPAaBEHCTBA, U MX CHCTEMBI.
3amauu ¢ mapameTpom».

Pewats paunoHanbHble, | 2. TBopueckuit npoekt «ppanuoHaibHble ypaBHEHUs 1 HEPABEHCTBA, U UX CHCTEMBI.
TPUTrOHOMETPUYECKHE, TOKa3aTelbHbIC, | 3a7auu ¢ MapaMeTpoM».

JorapupmMuIecKue YPaBHEHHUS u | 3. TBopueckuii npoekt «TpuroHoMeTpuiIecKue ypaBHEHHS U HEPABEHCTBA, M UX
HEpaBEHCTBA, U UX CUCTEMBI. 3a/lauM C | CUCTEMBIL. 3a7audl C HapaMeTPOM».

IapaMETPOM. 4. TBopueckuii npoekT «Iloka3arensHble ypaBHEHHS U HEPAaBEHCTBA, U X CUCTEMBI.
Wzobpaxatsb Ha KOOpAMHATHOM | 3ajauu ¢ mapaMeTpoM».

IUIOCKOCTH ~ MHOXecTBa  pemeHuii | 5. TBopueckuii npoekT «Jlorapudmuueckne ypaBHEHUs 1 HEPABEHCTBA, U UX CHCTEMBI.
IIPOCTENIINX YPAaBHEHUM U UX CUCTEM. 3amaun ¢ mapaMeTpom».

ITocTpoenus " uccnenoBanus | 6. TBopueckuii mpoekt «I'paduuecko - GyHKIHOHATBHBIE CIIOCOOBI PEIICHNUs
IIPOCTEUIINX MaTeMaTU4eCKUX | YpaBHEHUH U HEPABEHCTB, U UX CHCTEM).

MOJIENEN.

PII 7

CdopMupoOBaHHOCTh TPEACTABICHUNA O TPOIECccax U SIBICHUAX, WUMEIONINX BEPOSTHOCTHBIM XapakTep, O CTAaTHCTUYECKUX
3aKOHOMEPHOCTSX B PEaTbHOM MHpE, 00 OCHOBHBIX MOHSATHIX JJIEMEHTAPHON TEOPHU BEPOSATHOCTEH; YMEHHUH HAXOIUTh M
OIICHUBATh BEPOSITHOCTH HACTYIUICHHSI COOBITHIA B MPOCTEHININX MPAKTUYCCKHX CHUTYallHIX U OCHOBHBIC XapaKTePUCTHUKU

cnyqaﬁﬂmx BCJIMYMH.

3naem:

Onemenmut KOMOUHamopuKu,
CHmamucmuKu u meopuu
eéepoamHocmeil

TaOJIMIHOE u rpaduyeckoe
MpeICTaBICHHE JAHHBIX ; (D OPMYJITBI
Yuciia  TepeCcTaHOBOK,  COYCTaHWH,

1. BapuanoHHBIM pSZIOM Ha3BIBAIOT ...

Pa3max BBEIOOpKH R— 3TO pa3HOCTH MEXKAY ...

2. CpenHUM 3HAYCHHEM BBIOOPKH HA3BIBAIOT ......

3. Mona y,, —2TO 3HaUEHHUE DJIEMEHTA BBIOOPKH, BCTPEYAIOLIEECH. . ...
4. Menuana ,,_ _ 9TO TaK Ha3bIBAEMOE CEPEIMHHOE 3HAUECHHE

5. I[af/iTe OnpCaACJICHHUA IMMOJIMTOHA YaCTOT U TUCTOIPAMMBI YaCTOT.
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pasMelIeHuii; alrOPUTMBI  PEIICHUS
KOMOMHATOPHBIX 3a/1a4; dJIeMEHTapHbIC
U CIIOXHBIE COOBITHS;, BEPOSTHOCTH U
CTATHCTHYECKAs YaCTOTa HACTYILICHUS
COOBITHA.

6. 3anumuTe GopMyiy U1 HaX0XKICHUS MaTEMaTHUECKOTO OKUAAHUS.
7. BeiOpanHble (M1 BEIOpaHHBIE U pa3MeIIEHHBIC) TPYIIIbI 3JIEMEHTOB
Ha3bIBAIOT coeOuHeHuamu. Tpu OCHOBHBIX BUJA:. ..

8. 3anummre GopMyIbl I BBIYUCICHUS NEPEeCcaHOBOK:

0e3 noBTOpeHnit P == ¢ moBropenusaMu P, (k;;K,;...;k, )=~
9. 3anumunte GOpMyYIIbl 1)1 BEIYUCICHUS pazmMeuenuls:

0e3 MOBTOPEeHU A ="  C IOBTOpPEHHUAMU A‘ ==

10. 3anumunTte GOpPMYIIBI U1l BEIYUCICHUS COYemaHull:

0e3 NoBTOpeHuil Ck == ¢ noBTOpeHusAMH CF = =~

11.3anumure GopMyy YMHOKEHUS BEPOITHOCTEHN ABYX 3aBUCHMBIX
coObITHi P(A-B)= ...

12. 3anuimTte GopMyIly YMHOXKEHUS BEPOATHOCTEH IBYX HE3aBHCHUMBIX
coObITHi P(A-B)=.......

Ymeem:

Dnemenmot KOMOUHAmMopuKu,
cmamucmuku u meopuu
eepoamHocmeil

MoznenupoBaTh peaiabHble CUTyallMd Ha
S3bIKE  TEOPUM  BEPOSITHOCTEH U
CTaTUCTHUKH, BBIYUCIIATh B MPOCTEHIINX
CITy4asx BEPOSITHOCTH COOBITHI.

Pemate mpocreiimme KOMOMHATOPHBIE
3aJaddl METOJIOM Iiepedopa, a Takxke C
HCIIONIb30BaHUEM H3BECTHBIX (OPMYI;
BBIUUCIIATH B MNPOCTEMINMX CIIydasx

1. CkonpkuMu croco6aMy MOXKHO KYNUTh IMHUDKAK U OpPIOKH, €ClIM B MarasuHe
€CTb 7 BUJIOB IIHJIKAKOB U 5 BHJIOB OpIOK?

2. CKOJIBKMMH CIIOCO0aMu MOXHO BBIOpaTh 4 Mapku u3 10 mapok?

3. B xop3une nexat 6 6enpix mapoB U 8 yepHbIX. CKOJIBKMMHU CHOCOOaMHU MOXKHO
JIOCTaTh U3 3TOW KOP3HMHBI 2 OeNbIX m1apa ¥ 2 4YepHbIX?

4. Y Cawmn B jomaiiHei oubaroreke ectb 8§ uctopudeckux pomanos. [lers xouer
B34Th y HEro 2 moObIXx pomaHa. CKONBKHMH CIOCOOaMH MOXKHO CAENaTh 3TOT
BBIOOD?

5. Ucnonp3ys mudpsl 0, 2, 4, 6, cocTaBbTe BCe BO3MOXKHBIC TPEX3HAYHBIC YHCIIA, B
KOTOPBIX IIH(PHI HE TOBTOPSIIOTCSI.

6. CKOJNBKO CYIIECTBYET DPAa3IMYHBIX YETBIPEX3HAYHBIX UHCEN, B 3aICH KOTOPBIX
HCTIONB3YIOTCS TOJIBKO YETHBIC U(PHI.

BEPOSATHOCTH COOBITMH Ha OCHOBE | 7.YYEHHUKY IPEUIOKIIN HalmucaTh Ha Iocke Jroboe HaTypainsHoe uucio ot 100 no 200.
MOJICYETA YHCJIa UCXO/I0B. HaiinnuTte BepoSATHOCTH TOTO, UTO 3TO YHCIO HEYETHO?
8. MUrpampHyto KkocTh Opocwiau aBaxkibsl. Haiimure BeposSTHOCT TOrO, 4YTO
HPOM3BEICHHUE BHIMABIINX YHCEN MEHbIIE 25.
9.Crenmanuct Boicumieii  kBanupukamuu cobupaer 40% npubOPOB, HAJEIKHOCTD
koTopeIX paBHa 0,95 mpubopoB, HaJEeKHOCTh KOTOphIX paBHa 0,75. Omnpenenuts
BEPOSATHOCTh TOTO, YTO CIyYalHO 0TOOpaHHBIH pUOOp OyaeT padboTaTh 6€30TKA3HO.
Hmeem npaxmuyueckuii onvim: 1. Y4enuk BbImMcan W3 JHEBHHKA CBOM OTMETKM 3a MapT. BoT 4ro momydmiocs:
Inemenmot KOMOUHAMOPUKU, | 4:4:3:2:5:3:3:4:5:4;4:4:5;4:2:4;4:5;3:3 .
Cmamucmuxu u meopuu | A) CoctaBbTe CIpYNIUPOBAHHBINA PSI/T OTUX JAHHBIX.
seposmHuocmei b) Yemy paBHa MoJ1a 3TOTO U3MEPEHHSI U KaKoBa €€ KpaTHOCTh?

aHalu3a peallbHbIX YHCIOBBIX JaHHBIX,
MPEJCTAaBICHHBIX B BHIE JHArpam,
rpadukos;

aHanu3a HHQOPMAIH CTATUCTHYECKOTO
xapaktepa. OrneHka  BepOSITHOCTEH
HACTYIUICHUA COOBITHH B MpOCTEHIINX
MPaKTUIECKHX CUTYaIHsAX.
OcymecTBIATh NPAaKTUYECKUE PACUETHI
no (opmyiiaM; IOJb30BAThCS OLIEHKOM
U TOPUKUAKOW TpU  NPAKTUUECKUX
pacuerax.

B) Bemumute Tabnuily pacipeneaeHus JaHHBIX.
I') Haiinute cpeaHee 3Hau€HHE OTMETOK 32 MapT.
2. Bbluucnure 4acToTy B HPOLEHTaX (C TOYHOCTBIO JI0 MEPBOW IECATUUHON LU(pPBHI)
OyxBbl «O» B nBycTHimu M.1O. JlepmoHTOBa
«beneer napyc oIMHOKHUI,
B Tymane mopst roryoom !...»
(3HaKW NPETTMHAHKS U TPOOEIIbl HE yYUTHIBANTE).
3. TBopueckwuii mpoekT «Popmyna 6uHoma HetoToHa. CBolicTBa OMHOMHAIBEHBIX
ko3 punmentos. Tpeyronsauk [Tackas.
4. Tsopueckuii mpoekT «[IpuMeHeHHe CTaTUCTHYECKHX METOJOB B PA3TUYHBIX
OTPOCIIAX: MEAHNINHA; 00pa30BaHNe; SKOHOMHUKA H AP.».
5. TBopueckuii mpoekT «cTokn TeoOpuH BEpOSATHOCTEH: CTPAXOBOE /IEN0, a3apPTHHIC
urpsl. [1. @epma u b. TTackans. 5. bepaymmu. A.H.Koamoroposy.
6. TBopueckwuii mpoekT «3anayda Jleonapao Iuzanckoro (OuboHauYH) O KPOJIHKAX,
ypciia Gubonauun. 3aada 0 MaxMaTHOM JOCKEY.

3 sman

PiI1

C(i)OpMI/IpOBaHHOCTI) OCHOB CaMOpa3BUTUA U CaAMOBOCIHHUTAHUA B COOTBECTCTBUU C OGHIG"ICJ'IOBC‘ICCKI/IMI/I HOCHHOCTAMHU MU HACaIaMU
TpakKIaHCKOT'O O6HICCTBa; TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOHTeJ’ILHOﬁ, TBOp‘-IeCKOIZ M OTBETCTBCHHOM JACATCIIbHOCTH.

3naem:
ITopTpeT cTyaeHTa YCIEIIHOTO 10
JNCLUILINHE MaTEMATHKA.

CaMOOLIEHUBaHKE n OLICHUBAHUE

B cBoGomHOM hopMe MMCEMEHHO OTBETUTH Ha BOTIPOCHI:

1. Kak TBI cumTaenib, KOTO MOXHO Ha3BaTh XOPOIIMM CTYJIEHTOM (TI0 MaTeMaTHKe)?
HazoBu kauecTBa XOpOIIEro cTyIeHTa (110 MaTeMAaTHKe).

2. Cywnraens Jid Thl €01 XOPOIIMM CTYACHTOM (I10 MareMaTuke)?
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y4eOHOH JesSTehbHOCTH Cce0s M CBOMX
CBEPCTHHKOB.

ITocTpoenne COOCTBEHHOU TPaeKTOPUH
o0pa3oBaHus (COOCTBEHHBIE CPEICTBA
y4IeOHOM NeATETHHOCTH).

3. Eciu Het, TO 4eM Thl OTJIIMYACIIbCS OT XOPOLIEro CTyneHra?

4. Yto HYXHO, 4TOOBI MOKHO OBIIO YBEPEHHO CKa3zaTh mpo cebs: «S — Xopomrmit
CTYIICHT, U3yUAIOIHHA MATEMAaTHKY»?

5. Kpumepuu oyenusanus: aJeKBATHOCTb BBIICJICHHS KadeCTB XOPOIIEr0 CTYACHTA
(ycmeBaeMOCTh, BBINOJIHEHHE HOPM  YHHBEPCHTETCKOW IKHM3HH, IOJIOXKUTEIbHBIC

IlocranoBka u npuHATHE LENEH
MpEeACTOSAILEH

JIeSITENIbHOCTH, OTIpeieNIeHUe
JINYHOCTHOTO CMBICJIA €€ C TOYKHU
3peHHs OTIPENIEICHUS CBOETO MECTa B
COBPEMECHHOM OOIIIECTBE.

BosmoxnocTs CaMOCTOSITEILHOTO
VCIICIITHOTO YCBOCHHS HOBBIX 3HAHUH,
YMEHUI M KOMIIETCHTHOCTEH, BKIFOYAs
OpraHM3alMi0 YCBOCHHUS, T. €. YMEHHUS
YUUTHCA.

OcBoeHue OOIMIEKYIbTYPHOTO HaCIEIUs
Poccun 1 00IIEMUPOBOTO KYJIBTYPHOTO
HaCJIe UL
ChopmupoBaHHOCTH
JIEATEIILHOCTH
OpHEHTAIIUS Ha COACPYKAHWE W TPOIIECC
yueOHOH eI TeNbHOCTH.

Cr1ocoOHOCTH K TIPOEKTHPOBAHHIO CBOCH
yueOHOH eI TeNbHOCTH.

yaeOHOH

MotuBsl caMOpa3BUTHUSA U | OTHOLICHHS C COKYPCHUKAMH W IPEIOJaBaTeieM, HHTEpPEC K 00yYCHUIO, MOTUBAIHS).
Da30BaHMS. Yro ObI THI ew1é 100aBmI?
6. [TopTpeT dydmiero CTyJACHTa, H3YYaIOIIero MaTeMaTHKy. Kakoii oH?
Ymeem:

Hzeposoe 3a0anue «Mos Bcenennas - mamemamuxay
Lenv: popMupOBaHHE THYHOCTHOMN PeQIICKCUH, HATIPABICHHOW Ha OCO3HAHUE
MOJIPOCTKAMU CBOMX MOTHUBOB, MOTPEOHOCTEH, CTPEMIICHHI, JKEJIAaHUI U OOy KICHHUI B
MMOCTPOCHUU COOCTBEHHOM TPaeKTOpUHU 00pa3oBaHus (COOCTBEHHBIC CPEICTBA YUCOHOM
JEATENLHOCTH), ¥ OLIEHMBAHKME YPOBHS UX C(HOPMHPOBAHHOCTH.
Bospacm: 15-17 ner.
Yuebnvie oucyuniunovl: MaTeMaTHKa.
Dopma ewvinonnenuss 3adanus: TPYNIOBas paboTa ydYalluXCs IOJ PYKOBOJCTBOM
MpeToaaBaTelIs.
Mamepuanvi: anbOOMHBIC JIUCTHI, IBETHHIC KapaHIAIIH.
Onucanue 3adanus: CTYICHTaM TMpeUlaraloT Ha aib0OMHOM JIMCTE HApPUCOBATh
OKPY>KHOCTH — OJIHY B IIEHTpE, & BOCEMb BOKpPYr He€. 3aTeM COEIUHUTH JTUHHUSIMH-
Jly4aMU LEHTPaJIbHYIO0 OKPYXHOCTh C OCTAILHBIMU OKPY)KHOCTAMU-TIIaHETaMu. B 1ieHT-
paTbHON OKPY)KHOCTH Hamucath OyKBY «SI», a B Jpyrux — OKOHYAHUS CJEIYIOIINX
NIPENTIOKEHUM:
1. S myudre Bcero (pelmaro, pUCyIo, BBIIOJIHAO YePTEX U Ap)...
2. Mos mrobumast Tema 1o MaTeMaTHKe. ..
3. 4 myqmre Bcero ymero (mucath pedepart, co3IaBaTh IPE3CHTAINI0, UCKATh
JIUTEPATypHBbIC HCTOYHUKH, TTOIOMPATh 3aJa91 U Ip — yaeOHas
JEATCIBHOCTD). ..
4. MHe B MaTeMaTUKE UHTEPECHO...
5. U3y4ast MaTeMaTuKy, 5 CMOTY...
6. 51 ObI pacckasall, Hay4d CBOETO JIyUIlero aApyra (o MareMaTuke)...
7. Mowu 0XHJIaHUS OT U3YUCHUS TIpeIMeTa MaTeMaTrKa. ..
8. MeHs u3y4yeHHne MaTeMAaTUKK TIO0YXKIaeT. .
CTy/eHThI CPaBHUBAIOT CBOM OTBETHI, IPOBOJUTCS TPYMIIOBOE OOCYKICHHUE.
[TpenopxaBarepb 3a1aET BOMPOCHI JUIsi 00CYKACHHS: YTO HOBOTO BbI y3HaIM o cebe? Kak
MOTYT BaM TPUTOJIUTHCS MOTyUYE€HHBIE CETOTHS 3HAHUS?

Hmeem npakmuueckuii onvtm:

B pasButum yueOHOMU AeSITEIBHOCTU U
e€ MOTHUBAIHUU:

1. OcBoeHue y4aluMucs
OTIENBHBIX  Y4eOHBIX JIeHCTBHH,
CUTYaLlHOHHBII IM03HaBaTEIbHBIA
MHTEPEC U MOTUBALHUSL.

2. OObeauHeHne y4eOHBIX NeHCTBUI

B LIETIOCTHBIN aKT yaeOHOM
NIESITETHHOCTH, YCTOHYHUBOCTD
MIO3HABATEIFHOTO HHTEpeca "
CTaHOBJIEHHE  CMBICIOO00pa3yromeit

(YHKIMH TI03HABATEILHOTO MOTHBA.
3. Cucrema y4eOHOM HEATEIBLHOCTH,

0000IIEHHOCTb,  YCTOMYHMBOCTD u
U30UpaTeIbHOCTD MO3HABATEJIbHBIX
HHTEPECOB, JOMHHHPOBaHHE
NO3HABATENIbHBIX HUHTEPECOB B

UepapXUH MOTHBAIIMOHHOW CHCTEMEI,
NPUHSATHE TT03HABATCIHHBIM MOTHBOM
byHKITI] OOy X IeHUS u
CMBICITIO00Pa30BaHMUS.

Hzposoe 3a0anue « Hemooan»

Hens: popMupoBanue TMIHOCTHONH M KOMMYHUKATHBHOM pedIeKchH,
0CO3HaHME MOJPOCTKAMHU CBOUX KauecTB U MOTUBOB. B urpe nposBisercs
BHHMaHHWE, HaOTI0aTeTbHOCTh, TAKT M0 OTHOIIEHHIO K CBOUM
cokypcHUKaM. CTyJIeHThI y4aTcsl aHAJIM3UPOBATh CUTYAllHIO, CPAaBHUBATb,

JOKa3bIBaTh, yOexaaTh, OBITh TEpIHMEE IPYT K APYTY.

Bospacr: 15 -16 ner.

®opMa BBITIOITHEHHUS 3aJaHISL: TPYIIIOBAst UTPa CTYACHTOB MO PYKOBOIACTBOM
IpenojaBaTens.

Marepuai: KOHBEPTHL.

OnucaHue 3aJaHus: OJJUH U3 YYACTHUKOB UTPbI BEIXOAUT U3 ayJUTOPHH, a IpYyrue
Ha4YMHAIOT eMy COOMpaTh «deMoian». OHM Ha3bIBAIOT T€ KAYECTBA, KOTOPHIE TOMOTalOT
9TOMY YeJIOBEKY B 00yYEHHH MaTeMaTHKH, U OTPULIATEIILHBIC KauecTBa, KOTOPhIE
MEIIAIOT eMY CTPOUTH JPYKECKHE OTHOIIECHUS C IPEAMETOM MaTeMaTHKa, HaJl KOTOPHI-
MH eMy HaJo paboTaTh, 9TOOBI OT HUX H30aBUTHCS.

3areM Kaxa0e KauecTBO OOCYKIIA0T K OOJBITHHCTBOM T'OJIOCOB BEIOMPAIOT 5 —7 KavyecTB.
[Nocne 3Toro X 3aYMTHIBAIOT TOMY, KTO BEIXOIMII U3 AYAUTOPUH. DTOT CTYACHT HMEET
IIPaBO 3a/1aTh TOJIBKO OAWH BOIIPOC, €CIIH €My YTO-TO HeTOHATHO. Wrpa mpomomkaercs
JI0 TeX TIOp, TTOKA ECTh JKENArOIINe Y3HATh O ce0e MHEHHE COKYPCHUKOB.

B koHI1e UTphl TOT, KTO y3HAN HH(OPMALHIO O ceOe, 0TBEYaeT Ha BOIIPOCHL:

1. YTo HOBOTO THI Y3HaJ O ceOe BO BpeMsl 3aHATHH IPYIIIbI?

2. UTO HOBOTI'O ThI Y3HAJ O IPYTUX JHOASX?

3. Uro ThI X0TeN OBl KI3MEHHUTH B ceOe 1o uToram padoThl B rpymie?

4. KaxuM 00pa3oM Tl COOMpPACIIBCS 3TO CAENaATh?

OTBeTHl Ha 3TH BOINPOCHI YYCHUK 3alMCHIBACT Ha JIMCTEe OymMard M HMOMELIAeT ero B
KoHBepT. KOHBEpT nmoamuceiBacTcs u OyAET OTIPABIIEH aApecaTy Yepe3 MECSIIL.

PM 1
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BJIaACHHUC HaBbIKaMU HO3HaBaT€J’ILHOI>i, y‘I€6HO-I/ICCH€HOBaTeHLCKOﬁ u HpOCKTHOﬁ ACATCIbHOCTH, HABbIKaMU Ppa3pClICHUS
l'IpO6J'I€M; CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCJIIbHOMY IOUCKY MCTOAOB PCHICHHUA MPAKTUYCCKHUX 3aJia4d4, NPUMCHCHHIO

Pa3JIMIHbIX MCTOJOB NO3HAHUS.

3naem:

CTpykTypy TIPOEKTHOM u
WCCIICIOBATEIIECKON  JIeSATENFHOCTH,
KOTOpas BKJIIOYAET oOmue
KOMITOHCHTBI:

1. TlocraHoBka TPOOJIEMBI, CO3TAHUEC
npoOIeMHO# CHUTYaIluH,
obecrnieunBaromniei BO3HHKHOBEHUE
BOIIPOCA, apryMeHTHPOBaHUE
aKTyaJTbHOCTH TPOOIIEMBIL.

2. BriasmxeHnue THTIOTE3H,
(opMympoBKa THUNOTE3BI W pac-
KPBITHE 3aMBICTIa UCCIICIOBAHIS,

3. IlnanupoBaHHe HCCIIENOBATEIHCKUX
(IPOEKTHBIX) pabort UBBIOOD
HE00X0IMMOT0 HHCTPYMEHTAPHSI.

4. Tlouck pemweHuss OPOOJIEMBI,
NpOBEICHUE UCCIIeJOBaHMs
(mpoekTHBIX paboT) € MOITAIHBIM
KOHTpOJIEM M KOppeKLUed  pe-
3yJIBTATOB.

5. IlpencraBnenue  (WM3JT0KEHUE)
pe3ynbTaTOB  HCCIEAOBAHUS  WIH
NPOAYKTa TPOEKTHBIX paboT, ero

OpraHM3alys C LENbI0 COOTHECCHHS C
THIOTE30H, O(QOpPMIICHHE DPE3yJbTaTOB
JeSTeNBHOCTH KaK KOHEYHOT'O
npoaykra, (OpMyJIUpOBaHHE HOBOTO
3HaHUs.

6. O6cyxieHHe U OIIEHKA TOJTy4EeHHbIX
pe3yJbTaTOB W MpPUMEHEHHE WX K
HOBBIM CUTYAIIUAM.

1. TlocranoBka mpOOIEMBI, CO37MaHWE MPOOJEMHON CHTyaIuH, O0ecIeYnBaIONICH
BO3HHKHOBEHHE BOIPOCA, apryMEHTUPOBAHUE aKTyalbHOCTH mpobiembl. [IpuBenure
MIPUMEPBHI.

2. BrimBwkeHue THIOTE3bI, (OPMYIHUPOBKA THUIOTE3bl M PACKPHITHE 3aMbICa
uccienoBanus. [Ipuseaure npuMepsl.

3. IlnaHupoBaHUE HCCIECIOBATEIBCKUX (MPOCKTHBIX) pabOT HBBIOOP HEOOXOAMMOTO
uHCTpyMeHTapus. [IpuBeauTe mpuMepsl.

4. Tlouck pemieHus TPOOIEMBI, MPOBEACHUE HUCCICAOBaHMs (IMPOCKTHBIX padoT) ¢
MTOJTAIHBIM KOHTPOJIEM U KOPPEKIUEH pe3ynbTatoB. [IpuBenuTe mpumMepsl.

5. [TlpeacraBneHue (HM3JIOKCHHE) pPE3yJbTAaTOB WCCICAOBAHWS WM IPOIYKTa
MPOEKTHBIX PabOT, €ro OpraHM3alysi ¢ HeIb0 COOTHECEHHS C THIIOTE30M, 0(hopMIICHHE
PE3yJIbTATOB JISSITEIBHOCTH KaK KOHEYHOTrO TMPOAYKTa, (HOPMYIUPOBAHHE HOBOTO
3HaHwus1. [IpuBenTe IPUMEPBI.

6. OOcyxaeHrne ¥ OICHKA MOJYYCHHBIX PE3YJbTATOB M MPUMEHEHHE UX K HOBBIM
curyarusM. [IpuBeanuTe TpUMeEpsL.

Ymeem:

1. Bunets npobiemy.

2. CTaBUTH BOIPOCHL

3. BeigBurats runoTessl.

4. CTpyKTypUpOBaTh TEKCTHI.

5. aBaTh omnpeneneHue NOHITHSIM.

6. IImaHupoBaHWE HCCIENOBATEIHCKUX

(IPOEKTHBIX) pabot u BEIOOD
HE0OXOIMMOT0 HHCTPYMEHTapHSI.
- BBIJICNICHWE MaTepHualia, KOTOPBIi

6y}1€T HCIIOJIb30BAH B UCCJICIOBAHUU

- mapameTpsl (MOKa3aTeiu) OICHKH,
aHanm3a (KomMUeCTBEHHBIE u
KadeCTBEHHEIC);

- BONPOCHL, MpeajaraeMble IS
00CyXIeHUsI, ¥ Tp.

7. Tlomck  pemeHust  MPOOIEMBI,

MPOBEICHUE UCCIICAOBAHUH (IIPOCKTHBIX
paboT) C TMO3TamHBEIM KOHTPOJEM U
KOPPEKILHeil pe3yIbTaTOB BKIIOYAIOT:

- YMEeHHE HaOJII01aTh;

- YMEHUSI M HaBbIKH MPOBEICHUS
9KCIIEPUMEHTOB;

- yMEHHMe JenaTh  BBIBOABI U
YMO3aKIIIOUEHUS;

- OpTraHU3aIHIO HaOJo/1eH S,
TUIaHUPOBaHKE u IpOBEICHHE
IPOCTEHIINX OMNBITOB sl HAXOXKIACHUS
Heo0XoAUMOH nHdopmaryn u

IMPOBEPKHU I'MIIOTE3;

[IpoBenuTe SMNUPHUYECKOE HMCCIEIOBAHUE, UCIOb3Ysl ajJrOPUTM JEHCTBHIA 1O TeMme
«Ilepenucs HaceneHU».

OMNUpHUYEcKOoe UCCIIE0BAaHNE — 3TO YCTAHOBJIEHHE HOBBIX (PaKTOB, HA OCHOBE X
000011eHs HOPMYITHPYIOTCS SMINPUUIECKHIE 3aKOHOMEPHOCTH. Dmanst npogedenus
uccnedosanus \

1. Co3nanue nmpobneMHoM cuTyanuy, GopMyIMpoBaHUE TIPOOIEMBI, THIIOTE3bL.
2IloaroroBka K MPOBENICHUIO HCCIICTOBAHUSL:

- BBIJICJICHNE MaTepralla, KOTOPBIH OyIeT HCIO0JIb30BaH B NCCIIEJOBAHNY;

- mapameTpsl (IIOKa3aTelIH) OLEHKH, aHaIn3a (KOJIMYECTBEHHbIE M KaueCTBEHHBIE).

3. Ilounck perreHust mpooIIEMBI.

4. TTpoBeneHNe UCCIIETOBAHMS.

5. N3noxxeHue pe3yabTaToB UCCIEI0BAHUS, UX TIPEJCTABICHUE.
6. ObcyxeHne, OIeHKa NOITYIEeHHBIX Pe3yIbTaTOB.
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- HKCIIOJIb30BaHHE PAa3HBIX HCTOYHHUKOB
WHPOPMAIINH;

- 00CyXJeHHE M OLICHKY TOJYYCHHBIX
PEe3yJIbTATOB U MPUMEHEHUE UX K HOBBIM

CHUTYaLUSIM.

8. IIpencraBnenue (u3noxeHue)
pe3yIbTaToB HCCIIEI0BaHUs WM
NPOAYKTa TPOEKTHBIX  paboT,  ero

opranuzanusa € 1HEJIbIO COOTHECCCHHUA C

TUTIOTE30H, O(OpMIIEHHE pE3YJIBTATOR
JEATETBHOCTH KaK KOHEYHOTO MPOIYKTa,
(hopMyIHpOBaHHE ~ HOBOIO  3HAHHS
BKJIIOYAIOT:

- YMEHHE CTPYKTYPHUPOBATH MaTCPHa,

- oOcyXaeHue, 00BsICHEHHE,
JIOKa3aTeIbCTBO, 3alUTy pPE3YJILTAaTOB,
MIOJIrOTOBKY, IUTAHUPOBAHHE
coo0IeHuns 0 NPOBEICHUH
UCCIICIOBAHMs, €ro pe3yipTaTtax u
3ammre (MOATOTOBKA BKJIIOYACT HE
TOJBKO COCTaBJICHHE TEKCTa, HO W
MPE3CHTAIHIO MaTepUaJIOB,
HILTIOCTPHPYIOIINX, OOBSICHSIOIIHX,

JEMOHCTPHPYIOIINX KaK caM MPOIecce
UCCIIEJIOBAHUSI M €ro CPEACTBA, TaK W
pe3yabTaThl);

- OLEHKY MOJYYEHHBIX PE3YJIbTaTOB U
UX MPUMEHEHUE K HOBBIM CHUTYAIIUSIM.

Hmeem npakmuyeckuit onvim:

B yaeOHO-HICCIEIOBATEIBCKOM "

MIPOEKTHOUN NESITeNbHOCTU. BBINMOIHATH

TEOPETUYECKHE HCCIIeIOBAHNUS.

TeopeTndeckoe HCCIEIOBaHHE — 3TO

(hopmynpoBaHue o0mmx

3aKOHOMEPHOCTEH, MO3BOJISIONINX 00BSIC-

HUTh paHee OTKPbIThIC (aKThl U

SMIUPUYECKUE 3aKOHOMEPHOCTH.
Omanwel nposedenus uccredos8anus

1. ®opmynupoBaHUE TIPOOIIEMEI.

2. TToaroroska K MIPOBEJIEHUIO

UCCIICTOBAHMS:

- IIpEIBAPUTEIIbHBIN

umeronieiics  uH(oOpManuy,

JIBIDKCHUE THIIOTE3;

- or0op Marepuania, KOTOPBIA OyJer

WCTIONIH30BaH B HCCIICIOBAHIH.

3. IIpoBeaeHHe UCCIICTIOBAHUS:

- aHamu3 W 00O0OIIeHWE pe3yIbTaToOB

UCCIICIOBAHUS.

4. Uznoxenue Pe3yJIbTaTOB

UCCIICIOBAHUS, MX MPE/ICTABICHHE.

5. OO6cyxneHne, OIEHKA IOIyYEHHBIX

pe3yIbTaTOB.

aHaJiu3
BbI-

[IpoBeauTe TEOPETHYECKOE HMCCIIEIOBAHUE, UCIIONB3Ys AlTOPUTM JICHCTBHU IO TeMe

«TpUroOHOMETPHUYECKHE HEPABEHCTRAY.

Teoperuueckoe wuccienoBaHne — 3T0 (OPMYJIMPOBaHHE OOLIMX 3aKOHOMEPHOCTEH,

HO3BOJISIIOIIMX OOBSICHUTh PaHee OTKPBIThIC (haKThl U SMIMPUYECKHE 3aKOHOMEPHOCTH.
Dmanut nposedenus uccied08anus

1. ®opmynupoBaHue MPOOIEMBI.

2. [ToaroToBKa K IIPOBEJCHUIO HCCIIEIOBAHUSL:

- IpeIBapUTEIbHBIA aHATIN3 UMeronelica nHopMaImy, BEIIBUKEHNE THIIOTE3,;

- 0TOOp Marepuaia, KOTOpbIi OY/IET UCTIONB30BaH B UCCIIEOBAHHH.

3IIpoBeseHue UCCeJOBAHNUS:

- aHanM3 U 0000IIeHHE PE3yIbTATOB UCCIICIOBAHMS.

4. VznosxeHne pe3ysibTaToB UCCIIEIOBAHUS, UX MPE/ICTABIICHHE.

5. O6¢cyx/ieHne, OLEHKA MOMYYEHHBIX PE3yIbTATOB.

PM 2

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOATENFHOW HWH()OPMAIMOHHO-TIO3HABATCIIFHOW JIEATCIFHOCTH, BIIAJICHHE HABBIKAMH
MOJYYCHUsT HEOOXOIUMOW WH(POpPMAIMK W3 CJIOBaped pa3HBIX THUIIOB, YMEHUEC OPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX
UHPOPMALIUY, KPUTHICCKH OLICHUBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO, MTOTYYACMYIO U3 Pa3IHYHBIX HCTOYHUKOB;

YMEHUE HCIIOJIb30BAaTh CPEICTBA HHPOPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX TexHOoJorui (nanee - UKT) B pelieHnu KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX W OPTraHH3allMOHHBIX 3a7a4 C COONIIOJCHHEM TpPEOOBAaHHU IPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, TUTHUCHBI,
pecypcocOepexeHus, MPABOBBIX M ATHIECKUX HOPM, HOPM HH(OPMAITMOHHOH 0€30MacHOCTH.

3unaem:

dopmupoBaHUs YUCOHBIX
BO3MOKHOCTEH B 00J1aCTH
UCIIOJIb30BaHUsI HHPOPMAIIMOHHO-

1. Haiinute B cipaBoYHOM JIMTEpaType TePMUH «runepodosay. Kakue untepnperanuu u
3Ha4YeHus Bbl HaUIU? YTO OTHOCUTCS K MaTeMaTHKe?

2. HaiiiuTe 3TUMOJIOrMYECKOE TOJIKOBAHUS TTOHATHS «CHHYC».

3. HaiiiuTe 5TUMOJIOTrMYECKOE TOJIKOBAHUS MOHATHS «I1apaJUICIBHOCTDY.
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KOMMYHHUKAIMOHHBIX TEXHOJIOTUI
C HCTIOJIb30BAHHEM PECYPCOB
6ubmuorek u MuTepHeTa.
KomnerotepHas npezeHTanusl.

4. Haiimute 3TUMOJIOTHIECKOE TOJIKOBAHUS TTOHSITHS «HHTETPaD).
5. Hatigure cpencrsa UKT s pemienust ypaBHEHUH.
6. Haiimure cpeacrsa MKT mist pemieHns: CTATUCTHYECKHX 3a1a4.

Ymeem:

cO0p HHPOPMAIIUY B PA3ITUIHBIX
HUCTOYHHKAX, HEOOXOUMYIO ISt
PEIICHUS] MATEMATUIECKUX MPOOJIEM, 1
NPEJICTABIISATH €€ B MOHATHOM (hopme.
KommbroTepHas npe3eHTaIusl.

1. CocraBbTe OHONMMOTpaUIECKUN CIIUCOK JTUTEPATYPHI o TeMe «Pacmmmpenme
TIOHSITHS O YUCTIEN.

2. CocraBbTe OMOIHOTpaUUECKHA CIIUCOK JIUTEPaTyphl 1o TeMe «[Ipon3BoaHas
byHKIMN.

3. CocraBbTe OMOMHOTpahUUECKUNA CITUCOK JIUTEPATYPhI IO TeMe «Y paBHEHUS U
HEpPaBEHCTBaY.

4. CocraBbTe OnOIMOrpaduUIecKuil ClUCOK JINTEpaTypsl 1o TeMe « T pUroHOMETpHs.
5. CocraBpTe OMOIHOTpaPUUECKIIA CIIICOK INTEPATyphI 1o TeMe «KoMOMHaTOpHKa.
6. CoctaBbTe OMOHOTPAUICCKUI CITUCOK JIUTEPATYPHI IO TeMe «CTepeoMETpHs».

Hmeem npaxmuueckuii onvim:
OcylIecTBIATh PACIIMPCHHBIH OHMCK
uHbOpMaUH C UCIIOJIb30BaHHEM
pecypcos 6ubnmoTek u MHTEpHETA.

HaxoanuTs B pa3nuIHbIX NCTOYHUKAX
HHPOPMAIHIO, HEOOXOTUMYIO IS
pelieHus MaTeMaTHYSCKUX IPOOJIeM, U
NPEJICTABJISAT €¢ B MOHATHOU (hopMme;
MPUHUMATH PEIICHUS B YCIOBHIX
HETOJHOM U U30BITOYHOM, TOUHOM U
BEPOSTHOCTHOW MH(pOpMAIHH.
KommbprotrepHas mpe3eHTarus.

1. TBopueckuii mpoekt 1o Teme «VccnenoBanue GyHKIMHA U
noctpoenue ux rpaduxo cpeacrtsamu MKT». Komnbsrorephas
IIpE3CHTaluA.

2. TBopueckuii MpoekT 1o TeMe « M3yueHne crioco0oB pemieHus 3a1a9
cpeacrBaMu I/IH(l)OpMaTI/IKI/I. HaxomneHHe CKOpPOCTH AJid ITporecca,
3a1aHHOTr0 hopMyItoi». KomnbroTepHas npe3eHTarus.

3. TBopueckuii mpoekt mo teme «lIpMMeHEHNE MHTErPaJbHOTO HCYHCICHHS B
TeOMETPUH U (U3HKE».

4. TBopueckuii MpoeKT 1o TeMe «Co3aaHue MOABIKHBIX YePTEKEH IS PeIIeHUs
3aga4d cpeactBamu UKT».

5. TBopYeckuii MPOEKT IO TeMe
Mathcad».

6. TBopueckuii mpoekT nmo teme «MaremMaTHyeckoe MOAEIUPOBAHUE KaK METOJ
U3Y4EHUsI TEOPUH BEPOSITHOCTEH M MaTEMaTHYECKOH CTATHCTHKY.

«PemeHne TPEYroNbHUKOB B IIPOTpaMMe

PM 3

BJIAICHUC A3BIKOBBIMU CPCACTBAMU - YMCEHHUE SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3PCHHUA, UCIIOJIb30BATH a/ICKBATHBIC

SA3BIKOBBIC CPEACTBA.

3naem:

Bocnpusitue ycTHOM M IIMCBMEHHOH
pedu, ONpeAeiATh MOHATHUS, ITOHUMATh
CMBICJI IOCTABJIEHHOH 3a1aun. PazBuTue
CIIOCOOHOCTH OOOCHOBBIBATh CYXKJICHUS,
MPOBOJIUTH KJIACCU(PUKAIUIO
MaTeMaTHYeCKUX 00BEKTOB.

IIpuéM noruyeckoro 3armoOMHHAHUS

yaeOHoit nHpOpMaIn
CaMOIIPOBEPKY 1o BOIIPOCaM
yueOHIKa WIH BOIIPOCAM,

COCTaBJICHHBIM CAMHM Y4aIllUMCSI; TIe-
pecka3 B Tapax C ONOpol Ha
KOHCIIEKT, IJIaH, rpad-cxemy H Ip.;
COCTaBJICHHE yCTHOH W
NMCbMEHHOH aHHOTAIMKM Yy4eOHOTo
TEKCTa C OINOpPOHl Ha KOHCHEKT;
COCTaBJICHHE CBOAHBIX TA0IMI, rpad-
CXeM W Tp.; NMOJATOTOBKY JOKJIAJ0B U
HamcaHne pedepaToB TEKCTa JBYX
BUJIOB — KOHCTATHUPYIOLIETO U
KPUTHUYECKOIO — C OINOpOM Ha
KOHCIIEKT, IUIAH TEKCTa [0 OJHOMY
WM HECKOJILKUM MCTOYHHKAM, B TOM
yuciae ¢ omopod Ha HMHTepHer u
NyOIUKanuy B CPEACTBAX MACCOBOM
nH(pOpMaLHH.

1.I'pag-cxema (munetinas u paszgemenénnas) (Cnocod MOISTMPOBAHUS JIOTHYECKOM
CTPYKTYpPBI TEKCTa NPEJCTaBISIIOIINI co0oll rpaduyeckoe M300pakeHHe JIOIMYEeCKUX
CBsI3e MEXIY OCHOBHBIMH TEKCTOBBIMH CyOBEKTaMH TEKCTa 1o Teme: «Buusl
MHOTOTPAaHHUKOB U TEJ BPAILCHUS.

2. [Ipuém mesuposanus peACTaBIIeT cO00H HOPMYINPOBAHIE OCHOBHBIX TE3UCOB,
TIOJIOKEHUH M BBIBOJIOB TeKcTa 1o TeMme: «[IponsBoaHas GyHKIuM».
3. Ilpuém cocmasnenuss c800HOU  mabauysbl  TO3BOISACT
CHCTEMaTH3MpOBaTh yueOHy0 nHdopmanuio 1o teme: «MHTETpab».
4. Tpuém xommenmupoeanuss (IBISETCS OCHOBOM OCMBICIEHUS W MTOHUMAHHS TEKCTA
U TPEJCTaBIsIET COO0M CaMOCTOSITENHOE PacCyKICHHUE, YMO3AKIIOUEHUE U BBIBOJIBI
I10 TIOBOAY MPOYNTAHHOTO TEKCTA):

5. Tlpuém nocuueckoeo 3anomMuHanus  y4eOHoU  UHGOPMAYUUCOCTABICHHE
MMMCHbMEHHON aHHOTAIlMM Y4eOHOTO TEKCTa ¢ Omopoil Ha VHTEepHET U ImyOnuKanuu B
Cpe/cTBax MaccoBoi nHdopmanuu no reme: «Vcropuueckue 1 CTAPUHHBIC 331241,
6. Vcsausarowee umenue BrMOHaeT cnenyromue NpUEMBI (YMEHHE OTBEYaTh Ha
KOHTPOJIBbHBIE BONIPOCHI): «KBaspaTHbIE ypaBHEHHS U HEPABEHCTBAY.

0000IUTE H

Ymeem:
CTpyKTypHpOBaTh 3HAHHS, OCO3HAHHO

1. CocraBbre MaTEMaTHUYECKMIl aHajdu3 TEMbI

YpaBHEHHS».

JIOTUKO — ((I/IppaIlI/IOHaJ'II)HI)IG
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U TPOU3BOJIBHO
BBICKa3bIBaHHE

B YCTHOH M MHCbMEHHOU hopme.
PaboTaTh ¢ MaTeMaTH4YECKHM TEKCTOM

CTPOUTH  pedeBoe

(cTpykTypupoBaHue, W3BJICYCHUE
HEOOXO0TUMOH HHpOpMALIUH).
IIpoBoauTh uH(pOpMaIMOHHO-
CMBICIIOBOM aHAJH3 JICKIMUA U yIeOHOTO
TEKCTa,  PACHO3HaBaTh  JIOTHYCCKHU
HEKOPPEKTHBIC BBICKa3bIBaHUS,
oTaMYaTh ~ rUnoTesy  OoT  (akTa.

CoCTaBIATh TEKCT HAYYHOTO CTHIIS,
paccyxnate u 0000mars. CiocoOHOCTh
K  OMONHOHAJIBHOMY  BOCIIPHATHIO
MaTeMaTHUYeCKuX OO0BEKTOB,  3ajad,
pelIeHu, pacCyKIeHUH.

2. CocTaBbTe JIOTUKO — MaTEMAaTHYECKUI aHalM3 TeMbl « DJieMEHTapHbIe (QYHKIHHY.

3. CocraBpTe JIOTHKO — MAaTeMaTHYeCKMH aHanm3 Tembl « Jlorapudmuyeckue
HEPaBEHCTBAY.

4. CocraBbTe IIOTUKO — MaTeMaTHYeckuil aHaimm3 TeMbl «TpHroHOMeTpHYECKHe
mpeoOpa3oBaHU.

5. CocTaBbTe JOTHKO — MATEMATHUYECKHUI aHAIN3 TEMBI «MHOFOFpaHHI/IKI/I».
6. CocTaBbTe JIOTUKO — MaTEMaTHYECKUI aHan3 TeMbI «OOBEMEI TEI BpalICHUS.

Hmeem npaxmuuecxm? onblm:

[IpumeHsaTH MaTeMaTHIECKYTO
TEPMUHOJIOTHIO u CHUMBOJIHKY,
UCIIONIb30BaTh  pA3IMYHBIE  SI3BIKH
MaTeMaTUKU (croBecHBIH,
CHUMBOJINYECKUH, rpadudeckuii).
[TpoBoauTh apryMEeHTHPOBaHHBIE
paccyxIeHus; — JenlaTh  JIOTHYECKH
000CHOBAaHHBIC BBIBOIIBI, IIPHUBOJHUTH

JIOKA3aTeNbCTBA; OTJIMYATh JOKa3aHHBIC
YTBEPXKICHHS OT HE JOKa3aHHBIX; SICHO,
TOYHO W TPaMOTHO BBIPAXKATh CBOH
MBICIIH B YCTHOH M NHUCBMEHHOW peuH.
[IpuBoauTh MPUMEPBI "
KOHTPIPUMEPHI.

PaccmaTpuBaTh HHpOpMALNIO, TAHHYIO B
HECKOJIbKHX Pa3INYHBIX (dopmax
(BepOanpHOH, YHCIIOBOIA,
MPOCTPAaHCTBEHHO-BU3YaJIbHOM), B  HUX
B3aUMOCBSI3H U CJIENIaTh HA 3TOH OCHOBE
BBIBOJIBI.

YcraHaBIMBaTh XapakTep CBA3M HacTeH
uH(pOpMaLMK, KOTOpas TpeJCcTaBIeHa B
Bue Tabnwi, rpadukoB, mUarpaMMm U

mp.

1. TBopueckmit mpoekT mo TeMe «JInarpammel. Tabmumnpl. Cxembl. Buapl, mpuHINATIEI
MOCTPOEHHS U IPUMEHEHHEY.

2. TBopueckHil TPOEKT IO TeMe
MIPUMEHEHHEY.

3. TBopueckuii poekT o TeMe « [IpuMepbl U KOHTPHPUMEPHI TP J1OKA3aTEIbCTBE
TEOPEM MaTeMaTH4ECKOr0 aHAIU3ay.

4. TBopueckuii MpoeKT Mo TeMe «OmnucareabHbIN XapakTep MaTeMaTHIeCKUX Moelei
U MX CBSI3b C MAaTEMAaTHYECKUMU (popMynamMmm».

5. TBopueckuii mpoekT 1o TeMe «I'padrka B mporpaMMHUpOBAHUI.

6. TBopueckuii mpoekt no Teme «MH(OPMAMOHHBIE MPOTPaMMBI Ul TOCTPOCHUS
TIPOCTPAaHCTBEHHBIX (DUTYP U CECUCHUI».

«MaTeMaTH4eCKUe CHMBOJIBI H 3HAaKH, HX

PIT 6

BJIaICHUE OCHOBHBIMU TIOHATUAMH O IUIOCKHUX W TMPOCTPAHCTBEHHBIX TC€COMETPHUUCCKUX (bl/Il“yan, HUX OCHOBHBIX CBOﬁCTBaX;
C(l)OpMHpOBaHHOCTI) YMEHHUA pacClio3HaBATh HA YCPTECI)KaAX, MOJACIIX U B PCAJIbHOM MHUPE T'€COMETPHUUCCKUC (bHprBI; MMPUMECHCHUEC
N3YyYCHHBIX CBOICTB TCOMETPHUICCKUX (bI/Il"yp u (1)0pMyJ'I U1 peHICHUd TCOMCTPUYCECKUX 3aJlad M 3a/a4 C IMPAaKTUYCCKUM

COJIEpKAHUEM.
3naem: . Humuaap — o310 ...
T'eomempus . YCeueHHBIH KOHYC — 37O ...

B3auMHoe pacrnofiokeHue MpsIMBIX U
IJIOCKOCTEH B MIPOCTPAHCTBE.
OcHOBHBIE TOHATHS 00 OOBEMHBIX
TEOMETPUYECKHX TejlaX, WX OCHOBHBIC
cBoiicTBa UM npusHaku. IlpencraBnenue
o MIPaBUIILHBIX MHOTOT'PaHHHUKAX
(Terparap, KyO, OKTa’zap, MOACKadIp,
MKOCa’Ip) W O TeJax BpallCHHUS.
PacnozHaBate Ha MOAENSIX U UEPTEKAX,
BUAbl ceueHUd. DopMyiibl IUIOLAAEH
OOKOBOM ¥ TOJHOW IOBEPXHOCTEH.

1

2

3. IlepeunciuTh 3JIEMEHTHI KOHYCA.

4. IlepeurcnnTh JIEMEHTHI HIapa.

5. JlaTh omnpenienieHne 0OCH KOHyca.

6. JlaTp onpezeneHue pajnyca HUIHHIPA.

7. 3amucath GOPMYIBI [T TUTOIAAN OOKOBOHN M MOJHOH MOBEPXHOCTH KOHYCA ...
8. Uto sBisieTcs pa3BepTKOM HuIHHApa?

9. 3amucats GopMyITy IS IUIOIIA M II1apa. . .

10. Yro sBis€TCS OCEBBIM CEYEHHEM YCEUEHHOTO KOHyca?

11.Cnenath 4yepTeKH IMITUHIPA U KOHYCA U IMOKa3aTh CEYCHUS 3TUX Tell.

®opmynel  00beMOB.  MeToll  BBIYHUC-

JeHus o0beMa uepe3 OIpeeIICHHBIN

WHTETPaL.

Ymeem: 1. Cpenmaiite pHCYHOK KOHyca, O0O3HAubTe €ro: OCHOBaHHE, BEPIIMHY, BBICOTY,
T'eomempus 00Opa3yronyro.

Pacmo3naBate m AHAJIM3UPOBATHL Ha
HCPTECKAX, MOJACIAX W B pPCAJIbHOM

2. Bammmure GopMyay 00bEMa NPSIMOYTOJBHOTO MapaUICICIUIeaa U ero YeTBEPTOI
YaCTH. ...
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MUpe: B3aHMHOC pacroioxxenue
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
U TeoMeTpuyeckue Tena. BhINonHATh
YepTexkHU M0 YCIOBHIO 33/1a4d U CTPOUTH
pasnuuHble BUAbl cedeHuid. [IpumeHsTh
OCHOBHBIC CBOWCTBA, IPU3HAKH, (DAKTHI,

3. B kybe ¢ peOpoM 2cM NpOBeNEHO AMAroHalbHOe cedeHue. UeMmy paBeH 00BEM
KaXJOM U3 MOJIyYeHHBIX YacTen?

4. CTOpOHBI PaBHOCTOPOHHErO TPEYroJjbHUKA PaBHBI 3 M. Haiiaurte paccrosiHue 10
IUIOCKOCTH TPEYTrOJIbHUKA OT TOYKH P, KOTOpas HAaXOMUTCS Ha PACCTOSHHM 2 M OT
KaKJOU U3 €ro BEpILUH.

5. Haiizte paccrosuue Mexay Toukamu B(—2;3;0)uC(3;4;-2).

(hopmyBI TUTS peIeHus . N . .

6. CTOpOoHBI OCHOBaHHH yCEUEHHOH MPaBHIBHOM TPEyroJbHOH MUPaMHUABI PaBHEI 2 CM
CTepEOMETPUIECKUX 3a1ad (YyMETh UX N

1 6 cM. bokoBas rpaHb 00pasyeT ¢ OOJBIINM OCHOBAaHHEM YTON s0- . Haligute BEICOTY
BBIBOJIUTD). Hcnons3oBaTh
nproOpeTeHHEIC HaBBIKH B (B cm).
MPaKTUUECKOH  JAEATeNbHOCTH  JJIA
BBIYHCIIEHHST O0BEMOB M ILIOIIAJEH
OBEPXHOCTEH.
Hmeem npakmuueckuii onsim: 1. B npaBUIIbHOM YETHIPEXYTONBLHON YCEYCHHOW MUPAMHUJIC CTOPOHBI OCHOBAHUN 8 M U
T'eomempusn 2 M. Beicora paBHa 4 M. Haiinure muromanps MOTHOM MOBEPXHOCTH (B MZ).

Pacno3naBate B OKpYyXKaroumem Mupe
MNpeAMCTBI - MNPOCTPAHCTBCHHLIC (bOp-

MBI, TE€Na; BBINOJHATH UYECPTEKH IO
YCIIOBHUIO 3aa4H. Haxonuts
HEW3BECTHBIC D3JIEMEHTHI, IUIOMIAAN |
00BEMBI  TEN, CTPOUTH  pas3lINYHbBIC

cedeHms. MccienoBaHus TMPaKTHIECKUX
CUTyalluidi Ha OCHOBE H3YYCHHBIX
($hopMy ¥ CBOWCTB MPOCTPAHCTBEHHBIX

dopMm W Ten, HCHONB3YS ~ NpHU
HEOOXOJUMOCTH  CHPABOYHHUKH u
BBIYHCITUTEIIbHBIC YCTpOMHCTBA.

W3mepsTh UIMHBI OTPE3KOB, BEIUYUHEI
YIJIOB, WCIOJBb30BaTh (HOPMYINBI ISt
HAaXO0JK/ICHUS NIEPUMETPOB, ILIOMAnCeH
00BEMOB TEOMETPHYECKUX QUTYD H TEIL.

2. CropoHa OCHOBAaHHWs TPABHIILHOH YETHIPEXYTONBHON MNPU3MBl  ABCDA, B,C, D,

paBHa 3, a 6okoBoe pebpo 4 . Haiigure ruromans ceyeHusi, KOTOPOE MPOXOIHUT yepes
CTOPOHY OCHOBaHHs. AD M BEPIIHHY ¢, .

3. Ap0OOM CTEpeoMETPUYECKUX YepTexed (Mpu3Ma, nupamuja, HHIKHAP, KOHYC, Hap
— OCHOBHBIC: BHJIBI, UX JIEMEHTHI, CBONCTBA, MPU3HAKH, (HaKThl, HOPMYJIIbI; CEUCHHS).
4. TBopueckuii npoekT «KiroueBble 3aauy 110 CTEPEOMETPUHN U UX MPUITOKEHUI.

5. Topueckwuii mpoekT «H. 1. JIobaueBckuii. MicTopus nstoro nocryiara.

6. TBopueckuii npoekT «OT 3emuemepust k reomerpuu. [Indarop u ero mxona. daiec.
Apxumen. [TocTpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOBY.

PIT 8

BJIaJICHUEC HABBIKAMU HCIIOJB30BaAHUA TOTOBBIX KOMIBIOTEPHBIX IMTPOTrpaMM IIpU PpEHICHUN 3aaa4.

3naem:
MpOorpaMMHBIE
OCHOBHBIC
xapakrepuctuku (Microsoft Word,;
Microsoft PowerPoint; MicrosoftExcel);
CYHIHOCTb pa6OTLI C KOMIIBIOTEPOM KaK
CPEICTBOM yIpaBiIeHUs HH)OpMAIHEH;
CYIIHOCTh pabOTBl B HWHTEpHETE W
MOJYYeHUST THPOPMALIUH B TI00ATHHBIX
CETSX;

OPOOYKTBI MU MX

SJIEMEHTHI BBIYHCITHTEIEHOM
MaTE€MaTUKH;

TEXHOJOTHIO  cOopa  aHaiM3a |
06paboTku MaTeMaTHIeCKOH
uHGOpMaLNY;

O CTATUCTHYCCKHUX MCTOAaX
HCCIIeIOBaHUA U 00paboTKHN

1. 3anumuTe aNropuTMbI AEHCTBUI NPU MOCTpoeHUH rpadukoB GyHKUU B
nporpammusixnpoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).

2. 3amuImuTe aNropUTMBI JeHCTBUI TP MOCTPOSHUN AUAarpaMM B
nporpammusixnpoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).

3. 3anummre alrOpUTMBI AEHCTBUH MIPU PELICHUH YpaBHEHUH B
nporpammusixnpoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).

4. 3anumuTe anroOpUTMBI JEHCTBHH Npu 00pabOTKE CTAaTUCTUYECKHX [aHHBIX B
nporpammHsIx npoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).

5. 3anuummTe aaropuTMbl 1EMCTBUM NPU BBIYUCIECHUH IPOU3BOJHBIX B
nporpammusixnpoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).

6.
3anumuTeaTOpUTMBIICHCTBUHIIPUBEIIUCICHUNOTIPEICIEHHBIXMHTETPAJIOBBIIPOTPAMM
ueixnpoaykrax (Microsoft Word; Microsoft PowerPoint; MicrosoftExcel).
Hcnosnp30Bath MPOrpaMMHBIE MPOAYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) mpu BbImONHEHHM pPA3IHYHBIX MTPOEKTHBIX
3a/laHui.

uH(OpMaLIH.

Ymeem: Hcnons3ys IIpOrpaMMHBIE MPOJTYKTHI (Microsoft Word,;
Ki1accu(UIMPOBaTh NPOrpaMMHBIE Microsoft PowerPoint; MicrosoftExcel) BeimonnuTe crnenyromnye 3aaanus

OPOAYKTHI, 1. Toctpoiite rpaduKr OCHOBHBIX 3JIEMEHTAPHBIX (yHKIHH.

BBINOJIHATE CAMOCTOSTENLHBINA IIOUCK
UHPOPMAUU HEOOXOAUMOM ISt
peIICHHS MAaTEMATHYECKUX U
NPUKJIAIHBIX 32134,

UCIIOJIb30BaTh, XPaHUTb
nepepadareiBaTh  WHPOPMAIIUIO c
NPUMEHEHHUEM

BBIYUCITUTEIFHON TEXHUKH;

MOJY4aTh HH(POPMAIHIO U3 TI00ATBEHBIX
ceTeil, MO3BOJISIIOIIYIO PACIIUPUTH CBOM
YpOBEHb 3HAHUH.

2. IlocTpoiiTe pa3nuuHbIE AUATPaAMMBI.

3. Pemmre mpocreiinne TpUTOHOMETPUYECKHE, MOKa3aTelbHbIe M JoTrapupMUIecKue
ypaBHEHHSI.

4. Tlo CcTaTHCTMYECKUM JaHHBIM YCIIEBAEMOCTH Ballleil IpyInbl HalIUTEe MeauaHy,
MOJy, CpeHee KBaApaTHIECKOe, TUCTIEPCHI0 U MaTeMaTHIeCKOe OXKUIAAHNUE.

5. CocTaBbTe TaOIMIy OCHOBHBIX TIPOU3BOIHBIX.

6. CocTaBbTe TaOJIHIy OCHOBHBIX HHTETPAJIOB.

Hcnons30BaTh MIPOrpaMMHBIE HPOYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) mpu BBIMONHEHHUHM pA3MTUYHBIX MPOCKTHBIX
3aJaHnM.

Umeem npaxmuueckuii onvim:
METOAAMU 00paboTku u

CpeZICTBaM, PEKOMCHAYEMbBIM  JJIs KOMHLKOTepHOﬁ O6pa6OTKI/I MaTeMaTHYCCKOM
I/IH(l)OpMaIII/II/I (3J'IeKTpOHHLIe Ta6J'H/II_lLI, CIICIHUAJIBHBIC MAaTCMAaTHYCCKUC TIAKCThI
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UHTEPIPETUPOBAHUS PE3yIBTATOB | MporpamM, OHJIANH-KAIBKYJISTOPHI) PEIINATE CICAYIOUINE 3aJauu:
JKCIICPUMCHTA; 1. HalizuTe unciio mapipytoB u3 ropoaa A B ropos B uepes ro-
OCHOBHBIMH MeTojamu, crocobamu u | pox C, ecmu u3 A B C Benyt 3 noporu, u3 C B B — 5 gopor.
CpeACTBaMHM NOJydeHMs, xpaHeHus U | 2. Hano mepecnarb 6 cpodHbix muceM. CKOJIBKO CYIIECTBYET CIIO-
nepepabOTKH HHPOPMAIINH; cO0O0B Iepeiaun, eclii KaXJ10€ MMChbMO MOYKHO IepesiaTh C JIFOOBIM M3
OCHOBaMH PabOTHI ¢ KOMITBIOTEPOM Kak | 3 KypbepoB?

cpeacTBoM ympaBieHus uH(popmanuu | 3. B TypHHpe pa3birpeiBacTCs TP Meaiu (30510Tas, cepedpsiHasi,

Ha YpOBHE, mo3BoJsromeM | OponzoBast) cpeau 10 komana. CKONBKO BApHAHTOB Pa3IMIHBIX MPU30-
HCIIOJIB30BaTh KOMIBIOTEPHYIO TEXHUKY | BBIX Tpoek?

17 4. CKONBKIMH cTIOcO0aMu MOXKHO BBIOpaTh 10 kHUT U3 157
CIeUaIN3UPOBaHHbIE KOMIbIOTEpHBIE | 5. CKOJBKO CYIIECTBYET NEPECTAHOBOK U3 OYKB CIIOBA «KOJIO-
MPOTPAMMBI. 60K»?

6. CKOJBKMMH cIOCOOaMU MOXHO 17 yenoBek pa30ouTh Ha TPU
TpYIIBL JBE MO 5 ¥ OJHY U3 7 4eIoBeK?

Hcnonp3oBath MPOrPaMMHEIC TPOAYKTHI (Microsoft Word;
Microsoft PowerPoint; MicrosoftExcel) mpu BBIMONHEHHWH pA3MTUYHBIX MPOCKTHBIX
3aJlaHHH.

Bonee moxpobHO cMOTpH (OHIBI OICHOYHBIX CPEICTB AJISI KOHTPOJS YPOBHS COPMHPOBAHHOCTH MPEIMETHBIX PE3yIbTaTOB B
paMKax M3y4eHHs IMpeaIMeTHOH obmactu «MareMaTrka U HHpOopMaTHKay ydeOHOro mpeaMera «MaremMaTukay.

7.2. MeToan4yeckne peKOMEHIAIMH K ONPe/ieJICHUIO TPOLeAYPbI OLlCHUBAHNS 3HAHM,
YMEHH I, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPaKTEePHU3YIOIIMX 3TaNbl (POPMHUPOBAHUS
pe3yJbTaToB

Pabouas yueOHast mporpaMMa JUCIHUILTAHBI COACPIKUT CIEAYIOIINE CTPYKTYPHBIE JIEMEHTHI:

- TIepeueHb KOMIIETEHINH, (POpPMUPYEMBIX B pe3ylbTaTe M3yYCHHS IUCHUIUIMHBI C yKa3zaHHEM
3TanoB UX (OPMUPOBAHUS B IPOIIECCE OCBOCHHS 00pa30BaTEILHON MPOTPaMMBI;

- TUTIOBBIE KOHTPOJBHBIC 3a/laHUs WM WHBIE MaTepHajbl, HEOOXOIUMBIE /ISl OLIEHKU 3HaHWM,
YMEHUH, HaBBIKOB M (MJM) OIBITa JEATEIbHOCTH, XapaKTepU3YIOLUX 3Tanbl (OPMHUPOBAHUS
KOMIIETEHIIMH B TpoOLeCCe OCBOEHHUS 0O0pa3oBaTEeNbHONW MpOorpamMMbl (Jajee—3ajaHusi). 3aJaHus IO
KaKJ0W KOMIIETEHIIUH, KaK IIPaBUJIO, HE JOJDKHBI IIOBTOPSTHCS.

TpeGoanus 110 HOPMUPOBAHMIO 3a1aHus Ha otenky SHAHHH:

- oOyuaromuiicss JOHKEH BOCIPOM3BOAUTH U OOBSCHATH y4eOHBI Marepuan ¢ TpeOyemoi
CTENEHbI0 HAYYHON TOYHOCTHU U MOJIHOTHI;

- MPUMEHSIIOTCS CPEACTBA OLICHWBAHUS KOMIIETEHIIMH: TECTHMPOBaHHE, BOMPOCHI MO OCHOBHBIM
HOHSTUSM JTUCLUIUINHBI U T.1I.

TpeGoanus 110 (POPMHUPOBAHMIO 3a1aHHs HA orleHKy YMEHHH:

- oOydarouuiics JOJDKEH  pellaTh THUIOBBIE 3aJaud (BBINOJHATH 3aJaHMs]) Ha OCHOBE
BOCIPOM3BEEHUS CTAHJAPTHBIX aITOPUTMOB PELICHHUS;

- NPUMEHSIOTCA CIENYIOIIME CPEACTBA OLEHUBAHUS KOMIETEHLMH: IPOCTbIE CHUTYallMOHHBIE
3aJaun  (3aaHusl) C KOPOTKMM OTBETOM WJIM TPOCTBIM JCUCTBUEM, YINPaKHEHHs, 3aJaHus Ha
COOTBETCTBHUE WJIM HA YCTAHOBJIEHUE MPABUIILHON MOCIEA0BATEIBHOCTH, 3CCE U JIPYTOE.

TpeboBanust 1o QGopMUpPOBAaHWIO 3aJaHUs Ha OIEHKY HaBblkoB U (wm) OIIBITA
JAEATEJIBHOCTH:

- 00yvaromuiicsl JOJDKEH pelIaTh YCIOXKHEHHBIE 3a1avd (BBITIOJNHATH 3aJaHWs) HAa OCHOBE
nproOpeTeHHBIX 3HaHUI, YMEHUH U HaBBIKOB, C UX IPUMEHEHHEM B OIPECICHHBIX CUTYalHUX;

- TMPHUMEHSIOTCS CPEJICTBA OLCHMBAHUS KOMIIETCHIMH: 3afaHus TpeOyIoIIMe MHOTOIIArOBbIX
peleHnii Kak B W3BECTHOHM, TaKk M B HECTAHAAPTHOM CUTyalUsX, 3a/JaHusi, TPeOYIOIIHe MO3TAIHOTO
pEILIEHUs U Pa3BEPHYTOr0 OTBETA, CUTYAllMOHHBIE 33Jja4l, IPOEKTHAs JEATEIbHOCTD, 3aJaHUSI pacUE€THO-
rpagudeckoro Tuna. CpeacTBa OLEHUBAHUS KOMIIETEHIH BIOMPAOTCS B COOTBETCTBUM C 3asIBICHHBIMU
pe3yabTaTaMu 00y4eHUs M0 AUCLUILINHE.

[Tponerypa BBICTaBICHMSI OLIEHKH JJOBOAUTCS 10 CBEACHUS 00yJaroIUXcs B TEUEHHE MECsIIa ¢ Havasia
W3YYCHHUs IUCLUUIUIMHBI IIyT€M O3HAKOMJICHMS MX C TEXHOJOTMYECKOW KapTOM AMCLMILIMHBI, KOTOpas
SBIISICTCS HEOTHEMJIEMOH YacThio paboueit yaeOHON IpOorpaMMBI 10 JUCIUIUIHHE.

102




B pe3ynbraTe olleHMBaHUSA KOMIIETEHIIMM HA Pa3IMUYHBIX ATamnax uX (GOpMUPOBAHMS MO AUCLUILIMHE
CTYJEHTY HAUUCISAIOTCS OauIbl MO HIKale, yka3aHHOU B paboyeil yueOHOU mporpaMMe Mo JUCIHUILINHE.

7.3. Onucanue nokasaresjied 1 KpUTepHeB OLCHUBAHUSA Pe3yJIbTATOB Ha PA3JIMYHBIX 3Tanax
HX (p)OPMHPOBaHUS, ONIMCAHUE IIKAJI OLlCHNBAHUS

VYcnenHocTh yCBOGHUS AUCUMITIIMHBI XapaKTEPU3yeTCsl KaueCTBEHHOM OLIEHKOW Ha OCHOBE JIMCTA
OLICHKH C(HOPMUPOBAHHOCTH KOMIIETEHUMH, KOTOPBIA SIBISETCS MNPUJIOKEHHEM K  3a4eTHO-
3K3aMEHALIMOHHON BEJOMOCTH MPU IPOBEAECHUH IPOMEKYTOUHOMU aTTECTALUH 110 AUCIUIUIMHE.

Kpumepuu ouenusanus peynomamoe

Komnemenyus cuumaemca cgpopmuposannoti, eciii TEOPETUUECKOE COAEpKAHHE Kypca OCBOCHO
HOJHOCTBIO; TPH YCTHBIX COOECEJOBAHUAX CTYICHT HWCYEPIBIBAIOIIE, ITOCIEAOBATEIbHO, YETKO |
JIOTHYECKH CTPOMHO HM3iaraeT y4eOHBI MaTepHal; CBOOOJHO CIPABISETCS C 3aJadaMH, BOIPOCAMU U
JIPYTUMH BUJAMHU 33JaHUM, TPeOYIOIUX MPUMEHEHHUs 3HAHWI, UCIOJIBb3yeT B OTBETE JOIMOJHUTEIHHBIN
MaTepuai; Bce IpeyCMOTPEHHbBIE paboyuell yaeOHOH mporpaMMoi 3aaHus BBITIOJHEHBI B COOTBETCTBHH
C YCTaHOBJICHHBIMH TpEOOBAaHUSAMHU, CTYICHT CIOCOOEH aHAIM3UPOBaTh MOJYYCHHBIE pPE3yJIbTaThl;
MPOSIBIISIET CAaMOCTOSATEIBbHOCTh IIPU BBINOJHEHUHU 3a/IaHUM, KaU€CTBO UX BBIIOJIHEHUSI OLIEHEHO YHCIIOM
6amioB oT 86 10 100, 4TO COOTBETCTBYET 108blLULEHHOMY YPOEHIOCHOPMUPOBAHHOCTH KOMITETEHIUH.

Komnemenyus cuumaemcs cgpopmuposannoti, €Clii TEOPETUUECKOE COAEpKAHHE Kypca OCBOCHO
MOJIHOCTBIO; MPU YCTHBIX COOECETOBaHUAX CTYACHT IOCIEAOBATEIbHO, YETKO M JIOTMYECKU CTPOITHO
u3jaraeT y4eOHbIM MaTepuan; CHpaBiIIe€TCs C 3ajJadaMd, BOIPOCAaMU M JPYTMMHU BUJAAMU 3aJaHUM,
TpeOYIOMX NPUMEHEHUS 3HAaHUI; BCE MPEIyCMOTPEHHbIE pabodeld y4eOHOW MporpaMMol 3aJaHus
BBIMIOJIHEHBI B COOTBETCTBUHU C YCTaHOBJIEHHBIMU TPeOOBaHUSIMH, CTYIEHT CIOCOOEH aHalIU3UpOBaTh
MOJIyYEHHBIE PE3YJIbTATHI; NPOSABISIET CAMOCTOSTENBHOCTh IPU BBINOJHEHUU 33JJaHUM, KayecTBO HX
BBIIOJIHEHUSI OLIGHEHO uucioM OamioB oT 61 1o 85,9, 4YTOo COOTBETCTBYET nopocosomy
Yp08HIOCPOPMUPOBAHHOCTH KOMIIETEHLINH.

Komnemenyus cuumaemcs necghopmupogantou, €Cld CTYIAEHT NPHU BBHINOJIHEHUU 3aJaHUA He
JEMOHCTPUPYET 3HaHUM Yy4eOHOro Marepuana, JONYCKaeT OIIMOKH, HEYBEPEHHO, C OOJBbIIUMHU
3aTpyJHEHUSIMU BBINIOJHSAET MPAKTHUYECKHE padOThl, HE JEMOHCTPUPYET HEOOXOIMMBIX YMEHHM, 10
HEBBITIOJIHEHHBIX 3aJ]aHUM, MPETyCMOTPEHHBIX pabouell yueOHON mporpamMmoi coctaBiseT 55 %,
KayeCTBO BBIMOJIHEHHBIX 3aJaHUIl HE COOTBETCTBYET YCTAHOBJIEHHBIM TpeOOBaHMUSIM, KauyecTBO HX
BBITMIOJTHEHUSI OLIEHEHO YHMCIIOM 0aJlsIoB HUXKE 61, YTO COOTBETCTBYET 00NOPO20BOMY YPOBHIO.

Illkana oyenku ypoena 0c60eHUA OUCUUNTIUHDBL

KadecTBeHHast olleHKa MOKET ObITh BbIpa)K€Ha: B MPOLEHTHOM OTHOLIEHHWU KauyecTBa YCBOEHUS
JUCLHUIUIMHBL, KOTOpas COOTBETCTBYET OaylaM, M TEpeBOJUTCS B YPOBHEBYIO INKAaTy U OLEHKHU
COTIIUYHO» / 5, «XOpOIIO» / 4, «yIOBIETBOPUTENBLHOY / 3, «HEYAOBIETBOPUTEIBHO» / 2, «3aYTEHO», «HE
3auTeHo». [IpenosaBarens BeeT MUCHbMEHHBIN yUeT TEKYILEel yCIeBaeMOCTH CTYJIEHTa B COOTBETCTBHH C
TEXHOJIOTHYECKON KapTOM MO TUCIUIUINHE.

HlIkana OUEHKU pe3)/ibmamoe 0C60€HUA ducuunﬂunm, cd)opmupoeauuocmu Komnemeuum?

IIxaabl OLEHKH YPOBHHA
c()opMHPOBAHHOCTH IIIkajia oleHKH YPOBHSI 0CBOECHHS U CHHIIAHBI
pe3yjabTara

Yposnesas 100 100 5- bannvuas wxana, Heoughghepenyuposanuas

WKana oyeuKu banvHas banvHas oughghepenyuposannas oyeHKa
wKaia, wrana, oyenxa/bann
% %

JIOTOPOTOBBIN HIKe 61 HIke 61 «HEYJOBJICTBOPUTEIBLHOY / 2 HE 3a4TEHO

MIOPOTOBBII 61-85,9 70-85,9 «xoporio» / 4 3aYTEHO

61-69,9 «YIAOBIECTBOPUTEIBHOY / 3 3a4TEHO
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MOBBIIICHHBIN ‘ 86-100 ‘ 86-100 ‘ «OTJIMYHOY / 5 3a4TEHO

8. YueOHO-MeTOAUYEeCKOe U HHPOPMANIHOHHOE 00ecTieyeHne T CIUTITHHBI

8.1. IlepeyeHb OCHOBHOI M JONOJHHUTEIbHOI y4eOHOIl JIMTepaTyphbl, HEOOXOAUMO 1JIA
OCBOCHUSA IMCUHHUIINHBI
N3yuyenne pexomeHnayemoii 1ureparypbl, HH(POPMAIIHOHHO-0MOINOTEYHBIX HCTOYHNKOB,
y4eOHO-MeTOAMYeCKHX U3IaHuI
OcHoBHas IMTEpaTypa:

1. Anrebpa u Hayayia MmateMatuuyeckoro aHanm3a. 10-11 kmaccel. ba3oBeiii u yriyOaeHHBIN
ypoBeHb[ Tekct] : yueonuk / I1I. A. AnumoB [u ap.]. - 3-¢ uza. - M. : IIpocsemenue, 2016. - 463 c. : ui.
2. YyebHo-Meronnyeckoe mnocodue mno mucnuiuimHe "Maremaruka" "IlokasareipHas u

norapudmuueckas GyHkuusa"[DneKTpoHHbIH pecypce] : ans Bcex cnenmanbHocterd CITIO / IToBomxk. roc.
yH-T cepBuca (PI'BOY BO "IIBI'YC"), Kad. "Beicur. marematuka" ; coct. I'. A. Kupuuek. - JlokymeHT
Adobe Acrobat. - Tonpsrru : [IBI'YC, 2017. - 1,31 MB, 119 c. - Pexxum nocrymna: http://elib.tolgas.ru.

3. Y4ebHo-MeToaruecKoe mocoodue no aucuuiuiae "Matematuka" 1 cemecTp[ DIeKTpOHHBIN
pecypc] : ms Beex crnienuanbHocTeld CITO / IToBomk. Toc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad.
"Boicii. MatemaTtuka" ; coct. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Tonssartu : [IBI'YC, 2018. -
10,7 MB, 449 c. - Pexxum nocryma: http://elib.tolgas.ru.

4, Y4eObHO-MeToAMYecKoe Mmocodue mo aucuuiuiae "Matematuka" 2 ceMecTp| DIeKTPOHHBIH
pecypc] : ms Beex crnenuanbHocTeld CITO / IToBomk. Toc. yH-T cepBuca (PI'BOY BO "TIBI'YC"), Kad.
"Boicii. maTtematuka" ; cocT. P. M. baxmmnss. - JlokymenT Adobe Acrobat. - Tonbsitru : [IBI'YC, 2018.
- 2,29 MB, 135 c. - Pexxum noctyna: http://elib.tolgas.ru.

5. Y4ebHo-MeToarueckoe mocodue mo auciuiuimHe "Marematuka". "CTENeHH W KOPHH.
Crenennsie Qynkiuu. MppanmoHaibHble HEPaBEHCTBA U ypaBHEHUS [ DNEKTPOHHBIN pecypc| : A BCex
cneuuansHocteir CIIO / TloBomxk. roc. yH-T cepsuca (OPI'BOY BO "IIBI'YC"), Ka¢. "Beicu.
matematuka" ; coct. O. 0. UBanosa. - JlokymenT Adobe Acrobat. - Tomwssittu : [IBI'YC, 2017. - 826 Kb,
64 c. - Pexxum noctyna: http://elib.tolgas.ru.

JonotHUTE/ILHAS JIUTEpaTypa:

6. [Hapsirun, 1. ®. Maremaruka: anredpa v Hayana MaTeMaTHYECKOro aHAJIN3a, T€OMETPHSL.
I'eomerpus. bazoselit yposenb.10-11 knaccsl[Tekcer] : yueOnuk / Y. @. lapbiruy. - 3-€ U31., CTEPEOTHII.
- M. : Ipocda, 2016. - 236 c. : un.

7. COOpHMK IMIAaKTUYECKUX MaTEepHajoB IO reoMeTpuu|[DNeKTpOoHHBIN pecypc] : 1 Bcex
cneruanbHoctet CIIO Y. 1 / IloBomk. roc. yH-T cepBuca (®PI'BOY BO "IIBI'VC"), Kad. "Bsicmi.
maremaTuka" ; coct. P. M. baxmmusn. - Jlokyment Adobe Acrobat. - Tonssttu : IIBI'YC, 2017. - 1,44
MB, 112 c. - Pexxum noctyna: http://elib.tolgas.ru.

8. Cralig-nexmnus o NUCHUIIINHE "MaremaTuka'. Tema "[IpeobpazoBanue
TPUTOHOMETPUUECKUX BbIpakeHUI'" [ DneKTpoHHBIH pecypce] : ans Beex crneuuanbHocTeit CIIO / [ToBomxk.
roc. yH-T ceppuca (OI'bOY BIIO "TIBI'YC"), [Kad. "Bsicui. matematuka"] ; coct. I'. A. Kupuuek. -
Hoxyment PowerPoint. - TonsstTu : [IBI'YC, 2015. - 1,75 MB, 70 c. : ui.. - CD-ROM.

9. Cralig-nexmnus 1o JUCLUIUINHE "MaremaTuka'. Tema "Yucnosble
byHkun"[OnexTpoHHbId pecypc] : ans Bcex cneuuanbHocTted CIIO / TloBomk. roc. yH-T cepBHca
(®I'eOY BIIO "IIBI'YC"), [Kad. "Bseicmn. marematuka"] ; coct. O. IO. HBanoBa. - JloKymeHT
PowerPoint. - Tonesartu : [IBI'YC, 2015. - 1,69 MB, 47 c.. - CD-ROM.

10. Cnaiin-nexkuun no aucuuruindie  "Maremaruka".  Tema  "[IpousBogHas u  ee
MpUIOXKEHU" [ DIEKTPOHHBIN pecypc] : 1 cryaeHToB Beex crienmanbHocTedt CITO / TloBomk. roc. yH-T
ceppuca (PI'BOY BIIO "TIBI'YC"), [Kad. "Breicmi. maremaruka'] ; coct. P. M. baxmuusH. - JlokyMeHT
PowerPoint. - Toaesarru : IIBTYC, 2015. - 309 KB, 48 c. : ui.. - CD-ROM.

11.  Hlapeirun, U. ®@. I'eometpus. 10-11 knaccel. ba3osslit yposens[Tekcr] : yueOnuk / U. ©.
[laperrus. - 6-¢ u3a., crep. - M. : JIpoda, 2019. - 240 c. : un.

Ilepuoouueckue uzoanusn:
1. EcTtecTBeHHbIE M MaTEMAaTUYECKUE HAYKA B COBPEMEHHOM MHUpPE
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2. N3Bectusi Caparockoro yHuepcutera. Hosas cepusi. Cepusi: Marematuka. MexaHuka.
HNndopmaruka
3. Maremaruka 1 MaTeMaTH4eCKOE MOJEIMPOBaHHE

8.2.Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
(nanee - cerb "UnTEpHET'), HEOOXOAUMBIX JJIA OCBOEHHS JUCHMILIIHHbBI

Humepnem — pecypcel:

1. Allmath.ru [DaexkTpoHHsIii pecypc] : Bcs MaremMaTHKa B OJHOM MecTe. — PexxuM mocryma:
http://www.allmath.ru/. - 3aru. ¢ sxpana.

2. Exponenta.ru[DnekTponHsiii pecypc] : oOpa3oBar. Mar. cadWT. — Pexum pgocryna:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.

3. Math-Net.Ru[Dnexkrponnsiii pecypc] : oOmepoc. mar. mopral. — Pexum gocTyma:
http://www.mathnet.ru/. — 3aru. ¢ sxpana.

4. l'oroBble 3amaum W pelleHUs OHJNAMH  [DJEeKTpoHHBIM  pecypc]. - Pexum
nocryna:http://univer2.ru/uchebniki po matematike.htm. - 3arn. ¢ sxpana.

5. Pemenne BpicIIE MaTreMaTWMKW OHJAH  [DJIEKTpOHHBIM  pecypc]. -  Pexum
nocryna:http://mathserfer.com/. - 3aru. ¢ 3xpaHa.

6. OnekTpoHHas OubnuoreyHas cuctema [lOBOMKCKOro TOCYIapCTBEHHOI'O YHHUBEPCHTETA

cepBuca [ DaeKTpoHHBIH pecypc]. - Pexxum mocrtyma: http://elib.tolgas.ru/. - 3ari. ¢ skpana.

9. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCII0JIB3YEMBIX IIPH OCYINECTBJICHUU
06p330BaTeJILHOFO nmpouecca mo IMCHUMIVIMHE, BRJIIOYasl MEPEICHb IIPOrpaMMHOT0 odecrneyeHus
Hu I/IH(l)OpMaIII/IOHHbIX CIIPpaBOYHBIX CUCTEM

K‘pamkaﬂ Xapakmepucmuka npUMeHnAemozo npocpammnozco obecneuenusn

Ne IMporpaMMHbIii TPOAYKT XapaKkTepucTHKa Ha3nauenue nmpu ocBoeHUN
n/n JAMCHMILIMHBI
1 | Microsoft Word TeKcTOBBII MpoIeccop,
npenHa3sHaYeHHbIN U1 CO3qaHMus, [MoaroToBka cTyAeHTaMHU JOKJIAIOB H
HNPOCMOTpPA U PeIaKTUPOBAHUS pedeparoB 1o npencTaBIeHHOMH
TEKCTOBBIX IOKYMEHTOB, C JIOKaJbHBIM TeMaTuKe, 0(OPMIICHUS
NPUMEHEHHUEM NPOCTEHIINX HOpM CaMOCTOSATENBHBIX PadoT

TabJIMYHO-MATPHYHBIX aJITOPUTMOB.

2 | Microsoft PowerPoint IIporpamma moAroTOBKHU Tpe3eHTanuii u | BocnpousBenenue npe3eHTaIuii,
HNPOCMOTpA MPE3EHTAI, SBISIFOLIAsACS | TOATOTOBJICHHBIX CTYACHTaMH B
yactbio MicrosoftOffice u joctynHast B | pamKax NpeuIosKeHHBIX TEM
peOaKUusixX AJsS ONePAlMOHHBIX CHCTEM | Hay4YHBIX JOKJIAIO0B U pedepaTton
MicrosoftWindows u Mac OS.
3 | MicrosoftExcel Iupoko pacnpocTpaHeHHAs [IpoBeneHnE NEKIIMOHHBIX 3aHSTHI,

KOMITbIOTEepHas mporpamma. Hy)kHa oHa | MOATOTOBKA CTYIEHTAMH JTOKJIAI0B U
JUTS TIPOBEJICHHSI PACYETOB, COCTABICHUS | pedepaToB Mo MpeaCTaBICHHON
TaOJINIl ¥ TUarpaMM, BEIYUCIICHUS TEeMaTHKe, pelIeHHEe TOMAITHUX

MIPOCTHIX M CJIOXKHBIX GYHKINH. 3a/laHui.

10. Onucanne MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOIUMOI /15l OCyIIeCTBIEHUS
00pa30BaTeIbLHOIO NMpoNecca Mo JUCUUIIIHHE

10.1. CneuuanbHo 000py/10BaHHbIE KAOUHETHI U AYTUTOPHHU

Cpeocmea o00yuenus — ydeOHas nuTepaTypa (peKOMEHIyeMas OCHOBHAas U JOIMOJHUTEIbHAs
auTeparypa), oOIIeHUE Ha IPAKTUYECKUX 3aHATUAX B BUJE UAJIOTa.

TexHuueckue M 3INEKTPOHHBIE CPEICTBA OOYyYEHHS] M KOHTPOJS 3HAHUM — MPOMEKYTOUHBIH H
UTOTOBBIA TECT IO BCEM TeMaM AMCLMILIMHBI, KOTOPBIM MOXET HMCIOIb30BAThCS KaK TPECHUPOBOUYHBIN
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tecT. HoyTOyK — 1715t TpOBEICHHMS CIIANT - JICKITUH.

Ne HaumenoBanue 000pynoBaHHBIX OCHOBHOE CIielMaIn3upOBaHHOE 000PYAOBaHUE
yueOHBIX KaOWHETOB U (MJIH) ayAUTOpUil

1 | JlekuuoHHas ayaMTOpHS. [lepeueHb 0CHOBHOTO 000PYAIOBaHUS: KOMILIEKT MYJIbTHMEANHHOTO
MPOEKIMOHHOT0 0bopynoBanus (9kpaH DraperLuma, npoexTop
Sanyo PLC), kommuiekt yaeOHoM MeOenn Ha 60 TIOCaTOYHBIX MECT
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11.ITpumepHas TexHoOrMYecKas KapTa qucuumiinabl Martemaruka (1 cemectp)

quist crienuanbHocT27.02.02. «TexHuueckoe peryaupoBaHue U YIIPaBJIEHUE KaYECTBOM»

Kadenpa «Briciias MaTeMaTHKa»

I'padmk NMpOX0KAEHUSI KOHTPOJIBHBIX TOUCK 3a4.
Kon-Bo Hezels
Kon-Bo
6arioB 3a CeHTs0pB OKTA0pB Hos6pn Jexabpn
Ne Bup! KOHTPOJIBHBIX TOUECK KOHTP.
1 xoHTp.
TOYEK TouK
y 2 3 6 7 10 | 11 | 12 13 | 14 | 15 | 16
1
11 [Nocemenne TeKIMOHHOTO 8 05 + + + + + +
3aHATHS
12 ITpoBepounas pabota 15 2 + + + + + + + + + + +
(KOHTpOJIbHAs paboTa)
13 KoHTpoib IeKIIMOHHOTO 1 4 +
MaTepuaia
14 Hrorosas KOHTPOJIbHAS 1 10 +
pabora
Hmozo
2
2.1 | Komtoksuym 1 10 +
Tekymuii KOHTPOJIb 3HAHUM
2.2 | B (hopMe MMCHMEHHOTO 4 3 + + +
oIIpoca WM TECTUPOBAHUS
Hmozo
3 Teopueckue 3a0anusn:
3.1 | I'moccapwuit 10 +
3.2 | YuacTue B KOH(epeHINH 20 +
Texywuii peiimunz
4 Hpome?xyTquLm KOHTPOJIb 1 20
3HaHUI
Oowuii peiimune
3ayer / 9K3aMeH 9K3aMeH
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12. IlpumepHas TeXHOJOTHYeCKAas KapTa AUCUUIINHBI MaTemaTuka (2cemectp)

quist crienuanbHocT27.02.02. «TexHuueckoe peryaupoBaHue U YIPaBIEHUE KaYECTBOM»

kadenpa «Bpiciias MaTeMaTHKA

I'paduk mpoxoxIeHNS KOHTPOIBHBIX TOUEK 3a4.
Komn-Bo Hezels
Koz-so OarroB 3a (dpeBpanp) (mapT) (ampenn) (mait)
Ne Busbl KOHTPOJIBHBIX TOYEK KOHTD. P p p
1 KOHTD.
TOYEK TouK
Y 2 3 6 7 10 | 11 | 12 13 | 14 | 15 | 16
1
11 ITocemeHue JIEKIMOHHOTO 8 05 + + + + + +
3aHATHUA
12 IIpoBepounas padoTa 8 5 + + + + +
(KoHTpOIIbHAs paboTa)
13 KoHTponb 1eKnnoHHOTO 1 4 +
Marepuaia
14 HToroBast KOHTpOIbHAS 1 4 +
pabora
Hmozo
2
2.1 | Komnoksuym 1 10 +
Tekymuii KOHTPOJIb 3HAHUM
2.2 | B hopmMe NHCHMEHHOTO 4 3 + + +
OIpoca WM TECTUPOBAHHS
Hmozo
3 Teopueckue 3a0anun:
3.1 | I'moccapuii 10 +
3.2 | Yuactue B KoH(pepeHIUH 20 +
Texkywuii peiimunz
4 HpOMe:xcyTquLm KOHTPOJIb 1 20
3HAHUH
Oowuii penimune
3auer / sK3aMeH 9K3aMeH
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