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AHHOTAIIUA
OVYII1.04 MatemaTHnka

VYuebHblil npeamer «MaremaTuka» SBISeTCA 00s3aTeNbHBIM Ul HM3Y4YEHUsS Ha YPOBHE
o0mieo0pa3oBarebHOW  MOATOTOBKU  (CpemHero oOmero o0pa3oBaHuWs), OCBaWBaeTCs Ha
yri1y0JIeHHOM YPOBHE M SIBJISIETCS] OJTHOM M3 COCTaBJIAIOLIMX NpeIMeTHON obnactu «MaTemaTuka u
UH(POPMATUKAY.

PaGouas mporpamma yueOHOro mpeaMmeTra IMpelyCMaTpPUBAET JOCTHXKEHUE CIIEAYIOIIUX
NpeAMeTHBIX Pe3y/bTaTOB:

1) chopMupOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4aCTH MHUPOBOM KYJIbTYphl M O
MECTE MaTeMaTUK{ B COBPEMEHHOW IMBWJIM3ALMM, O CHOCOOAX OINMCAaHUS HAa MaTeMaTHYeCKOM
A3BIKE SIBJICHUI pPEeaIbHOTO MUPA;

2) chOopMHUPOBAHHOCTH MPEJICTABICHUA O MAaTEeMaTHYECKUX TMOHATHIX KaK O BaXKHEHUIIMX
MaTeMaTHYECKUX MOJENSX, MMO3BOJIIOLUIMX ONUCHIBATh U M3ydaTh pa3Hble IPOLIECCHl U SIBICHUS;
MMOHWMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMMOCTPOEHUSI MATEMAaTUIECKUX TEOPHUH;

3) BiajeHHe METOJaMH J0Ka3aTelbCTB M aJTOPUTMOB PELICHMS; YMEHHE UX NPUMEHSTb,
IIPOBOJUTD JOKA3aTENIbHbBIE PACCYKICHUS B XO/I€ PELLIEHUS 3a/1ay;

4) BnageHWE CTAHJAPTHBIMU INPUEMaMHU PEIIECHUS PAlHMOHAIBHBIX U HUPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHHUH M HEPABEHCTB, HX CHCTEM;
HCIOJIb30BAHNE T'OTOBBIX KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIE JJIs MOUCKA IYTH pPEIICHUs U
WUTIOCTPAIH PEIICHUS ypaBHEHUI U HEPABEHCTB;

5) chopMUPOBAHHOCTb MPEACTaBICHUN 00 OCHOBHBIX IOHATUSAX, HJIESIX M METoJax
MaTeMaTHYECKOIo aHaJIN3a;

6) BiaJeHHE OCHOBHBIMU IOHATUSAMHU O IJIOCKUX M NPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, mx OCHOBHBIX CBOWCTBaX; C(pOPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha 4YepTEXkax,
MOJIEJIIX U B pPEaIbHOM MHUpPE TIeOMEeTpUYecKHe (QUrypbl; NPUMEHEHHE H3YYEHHBIX CBOWCTB
reOMEeTPHUECKUX GUTYp U POPMYIT ISl PEIICHUS T€OMETPHUYECKUX 33/1a4 U 33]1a9 C TPAKTUISCKUM
COJIEP/KAHUEM;

7) cpOpMHUpPOBAHHOCTH TPEIACTABICHUNW O TpoIeccax U  SBJICHHUSIX, HMEIOIUX
BEPOSITHOCTHBIN XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUpE, 00 OCHOBHBIX
MOHATHUSX DIIEMEHTAPHON TEOPHH BEPOSTHOCTEH; YMEHHMI HAXOIUTh W OIICHHBATH BEPOSTHOCTH
HACTYIUIEHUs] COOBITHI B NMPOCTEMIINX NMPaKTHUECKHX CUTYalUsIX M OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

8) Bia/ileHHE HaBBIKAMHU HCIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTrPaMM MPH PELICHUN
3ajay;

9) copMHUPOBaHHOCTH MPEACTABIECHUI O HEOOXOIUMOCTH J10Ka3aTEeIbCTB IPH 0OOCHOBAaHUH
MaTeMaTHYECKUX YTBEP)KIICHHUI U POJIM aKCHOMATHUKH B TIPOBEICHUH JIETYKTHBHBIX PACCYKICHUH;

10) cdhopMUpOBaHHOCTh MOHATUHHOIO ammapara IO OCHOBHBIM pasfeliaM Kypca
MaTeMaTHKH; 3HaHUH OCHOBHBIX TeopeM, (OpMyNl M YyMEHHUs WX MPUMEHSTH;, YMEHHUS TOKAa3bIBATh
TEOpEeMbI U HaXOJIUTh HECTaHJapTHBIE CIIOCOOBI PEIICHNUS 3a/1ay;

11) chopmupoBaHHOCTH yMEHUH MOJEIUPOBATh pealbHbIE CHTYal[Ud, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MOIYUYEHHBIN pe3yabTar;

12) chopMHUPOBAHHOCTh MpPENCTaBICHUM OO0 OCHOBHBIX TOHATUSAX MaTEeMaTHYECKOTO
aHaM3a M MX CBOWCTBAax, BIAJEHUE YMEHHEM XapaKTepHU30BaTh IMOBeJeHHE (YHKINH,
WCTIOJIh30BAaHUE TTOTYYECHHBIX 3HAHUH TS OTIMCAHKS W aHAJTN3a PealTbHBIX 3aBUCHMOCTEH;

13) BnajgeHue yMEHHUSMHU COCTABJICHHUS BEPOATHOCTHBIX MOJIENIEH IO YCIOBHIO 3a/laud U
BBIUUCIICHUSI BEPOSITHOCTH HACTYIUICHHS COOBITHH, B TOM 4HCJIE C TNPUMEHEHHEeM (opmy
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; MCCIEIOBAHUS CIyYailHBIX BETUYMH
10 UX PacIpeieIeHHIO.
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1. IJTAHAPYEMBIA HHEPEYEHDb PE3YJIBTATOB OBYYEHUA 100
YYEBHOMY IIPEJIMETY

1.1. Heab ocBOeHUS Yy4eOHOI0 IpeaMeTa

Y4eOubrii mpeamer «MareMaTHKa» SBISETCS OOS3aTENbHBIM JUIss HM3y4YCHHS Ha YpPOBHE
00meoOpazoBaTelbHOM  TOJATOTOBKM  (CpeaHero oOmiero oOpa3oBaHMs), OCBauMBaeTCs Ha
yrayOJICHHOM YPOBHE U SIBJSIETCS OJJHOM M3 COCTABJISFOIIUX MPEeIMETHOU obnactu «MaTemaTuka u
nH(pOpMaTHKa.

Lenbto ocBoeHUs y4eOHOTO TpeaAMETa SBISETCA 00eCIieYeHHEe BO3MOKHOCTH HCIIOJIb30BAHUS
MaTeMaTHYeCKUX 3HAaHWUM M YMEHHUH B TMIOBCEAHEBHOM >KM3HU M B  MNpodeccHOoHATbHOM
JeSITeTbHOCTH.

1.2. Ilnanupyemble pe3y/abTaThbl OCBOEHUSI y4eOHOI0 mpeIMeTa
1.2.1. Ilnanupyemble JUYHOCTHBIE Pe3y/IbTAThl OCBOCHHS

Pabouas mporpamma y4eOHOrO mpeAMeTa MNpeayCMaTpUBACT JOCTHIKCHHUE CIETYIOLTHX
JIMYHOCTHBIX Pe3yJIbTATOB:

1) chopMUPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOINECTBCHHOW IPAKTUKW, OCHOBAaHHOTO HAa JHAJIOTe KYJBTYp, a TaKXKe
pa3nuIHbBIX (HOpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJIMKYITYPHOM MHUPE;

2) chOpPMHPOBAHHOCTh OCHOB CaMOPa3BUTHsSI M CAMOBOCIUTAHUS B COOTBETCTBHU C
OOIICYCIOBEUECKUMY [IEHHOCTSIMA M HUJCallaMd  TPa)JTaHCKOTO OOINeCcTBa; TOTOBHOCTh U
CIIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

3) TOTOBHOCTh W CHOCOOHOCTH K OOpa30BaHUIO, B TOM 4YHCIIE CaMOOOpPa30BaHHIO, Ha
MPOTSDKEHUH BCEH JKU3HU; CO3HATEIIBHOE OTHOIICHUE K HEITPEPHIBHOMY OOPa30BAHUIO KaK YCIIOBHIO
yCHenrHou npoecCuoHaIbHON U 00IIECTBEHHOM IeATETbHOCTH;

4) oco3HaHHBIM BBIOOP Oyaymieil nmpodeccurn M BO3MOXKHOCTEH peanu3aliii cOOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIIEHUE K TIPO(ECCUOHATLHOM EATSIIbHOCTH KaK BO3MOYKHOCTH YJaCTHS B
pEIIeHUH JTUYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, 00IIEHAIIMOHAIBHBIX TPOOIIEM.

1.2.2. IInanupyembie MeTanpeAMeTHbIC Pe3yJIbTAThl 0CBOCHUS

Pabouasg mnporpamma ydeOHOro mnpeaMeTa IPEeLyCMaTPUBAECT JIOCTUKEHHUE CIETYIOLINX
MeTanpeAMeTHBIX Pe3y/IbTaToB:

1) yMeHue caMOCTOSITEIbHO ONpPENENsITh LENU JACSITEIbHOCTH U COCTaBIISTH IIJIaHbI
JEATEIBHOCTH;  CAMOCTOSITEIbHO  OCYILECTBJISATb,  KOHTPOJUPOBATb U KOPPEKTUPOBATH
JeSITENIbHOCTD; MCIOJIb30BaTh BCE BO3MOKHBIE PECYpPCHI Ml JOCTUKEHMS MOCTaBJICHHBIX LieJed U
peanu3alyy IaHOB JIeITeIbHOCTH; BBIOUPATh yCIEIIHbIE CTPATETHH B Pa3JINYHBIX CUTYalMsX;

2) BHaJeHME HaBBIKAMM I103HABATEIbHOW, Y4EOHO-UCCIIEOBATEIBCKON U IPOEKTHOM
JesITeIbHOCTH, HAaBBIKAMU Pa3pelieHus po0iaeM; ciocOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIILHOMY
MIOMCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HAHMUS,

3) TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOATENbHON WH(POPMAlMOHHO-TI03HABATEIHHON
NesITeNIbHOCTH, BJIaJICHUE HaBbIKAMH IMOJTY4YEeHUS He0OX0IuMoM MH(OpMAaLUK U3 CIOBapei pa3HbIX
THUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHKAX WH(POPMALUY, KPUTUYECKH OIIEHUBATh
Y UHTEPIPETUPOBATh HH(OPMALINIO, MTOJIY4aeMYIO U3 Pa3IMYHbIX UCTOYHHUKOB,;

4) BiajeHWe HaBbIKAMHM IIO3HABATEJIbHOW pe(pIeKCHUH KaK OCO3HAaHUS COBEpIIAEMBIX
JEHCTBUIM M MBICTUTENBHBIX MPOILIECCOB, UX PE3YNbTATOB U OCHOBAHWM, TPaHMI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX I103HABATENbHbIX 3a/1a4 U CPENICTB UX TOCTUKEHUS.

Pabouas nporpamma yueOHOro npeaMera MpeaycMaTpuBaeT B T.4. OBJIAJIEHUE CIETYIOIUMU
NMO3HABATEJIbHBIMH YHHBEPCAJIBHBIMU Y4eOHBIMHU 1€l CTBUSIMM:



- BBIITYCKHUK HAYYUTCSl UCKaTh U HaXOJUTh 00OOIIEHHBIE CIIOCOOBI PEUICHHUs 3ajad, B TOM
qucJe, OCYILECTBIIATh Pa3BEPHYThIH MH(POPMALMOHHBIN MMOMCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHble U ITO3HABATENbHbIE) 3a/1a4H.

1.2.3. [lnanupyemble NpeAMeTHbIE Pe3yJbTAaThl 0CBOEHMS

[IpenMeTrHbie pe3yabTaThl OCBOSHHUS YYEOHOTO TMpeaMera Ha YIJIyOJeHHOM YpOBHe
OPHEHTHPOBAHBI TPEUMYIIECTBEHHO Ha MOATOTOBKY K IIOCIEIYIOUIEMY INPO(ECCHOHAIEHOMY
00pa30BaHMIO, PA3BUTHIO WHAMBHUIYATbHBIX CIIOCOOHOCTEH 00yUaromumxcs myTem Oosiee TiryooKoro
OCBOEHHSI CIIOCOOOB JIeHCTBUI, NPUCYIUX JaHHOMY Y4€OHOMY IPEIMETY.

Pabowas mporpamMma ydeOHOro IpeaMeTa MPEeayCMaTPUBAET OCTHXKEHUE CIEAYIOMINX
NMpeAMEeTHBIX Pe3yJbTaTOB Ha YIIy0JIEHHOM YpOBHE:!

1) chopMupOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4aCcTH MHPOBOH KYJIBTYpPBI H O
MECT€ MaTeMaTHKH B COBPEMEHHOW IMBHJIM3AIMH, O CIIOCO0AX OMHMCAaHUS Ha MaTeMaTUYeCKOM
SI3BIKE SIBJICHUI PEaIbHOTO MUPA;

2) chOpMHUPOBAHHOCTH IMPEICTABICHU O MAaTEMAaTHYECKUX TOHATHIX KaK O BaKHEUIIHMX
MaTeMaTHYECKUX MOJIENSX, IMO3BOJIIONINX OMUCHIBATh M M3ydaTh pa3HbIC MPOIECCHl U SIBICHUS;
MMOHUMaHKE BO3MOYKHOCTH aKCHOMATHYECKOTO IMOCTPOCHUS MATEMATUIECKUX TEOPHUH;

3) BiajeHWe METOAaMHU JO0Ka3aTeNbCTB M aTOPUTMOB PEIICHHS;, YMEHHE WX NPUMEHSATH,
MIPOBOJIUTH JTOKA3aTeJIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a]1ay;

4) BnageHWe CTaHJAPTHBIMU TNPHEMaMHU PEIICHUS PAlHOHAIBHBIX W HUPPALUOHAIBHBIX,
MOKa3aTeIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHUH M HEPABCHCTB, HMX CHCTEM;
WCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCIE JUISI TIOWCKA IYTH PEIICHUS U
WLTIOCTPAIMH PEIICHHUS YPAaBHECHUI U HEPABECHCTB;

5) chopMHUPOBAHHOCTH TPEJACTABICHUNA OO0 OCHOBHBIX MOHATHSX, HISIX W METOAax
MaTEeMaTHYECKOTO aHAJIN3a;

6) BiageHWE OCHOBHBIMU IMOHATHSMHU O IIOCKHX M TPOCTPAHCTBEHHBIX T€OMETPUYECKHX
¢urypax, MX OCHOBHBIX CBOWCTBaX; C()OPMHPOBAHHOCTh YMEHHUS paclo3HaBaThb Ha dYepTexkax,
MOJIENIIX W B PEATHbHOM MHpPE TE€OMETPUYECKHE (QUTYphl; TMPUMEHEHHE HW3YUYEHHBIX CBOWCTB
reoMeTpruecKux GUryp u GopmyI A pelieHus TeOMEeTPUUYECKHX 3a/1ad U 33Ja4 ¢ MPaKTUYECKUM
coZiep)KaHuEM;

7) cGOpMHPOBAHHOCTh TPEACTABIEHUMH O Tpoleccax U  SABICHUAX, HMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHUpE, 00 OCHOBHBIX
MOHATHUSAX AJIEMEHTAPHOM TEOpPHM BEPOSTHOCTEH; YMEHMH HaXOIUTh U OLIEHMBATh BEPOSTHOCTHU
HACTYIUICHHSI COOBITHI B MPOCTEHWIINX MPAKTHYECKHX CUTYAIMsIX W OCHOBHBIC XapaKTEPHCTUKU
ClyyailHBIX BEIMYUH;

8) Bia/meHre HaBBIKAMHU HCIIOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IMPH PEIICHUN
3ajau;

9) chopMHUPOBAHHOCTH MPEACTABICHUH 0 HEOOXOIMMOCTH JIOKA3aTeIbCTB IMMPU 000 CHOBAHHUU
MaTeMaTHYECKUX YTBEP)KJICHHUM U pOJIM aKCHOMATHUKH B TIPOBEIEHUH JETYKTHBHBIX PACCYXKACHUMH;

10) cdopmHupOBaHHOCTH TOHATHIHOTO ammapara 10 OCHOBHBIM pa3ienaMm Kypca
MaTeMaTHKH; 3HaHUI OCHOBHBIX TeopeM, (GOpMyNl U YyMEHHUS UX MPUMEHSATH; YMEHHUs TOKa3bIBaTh
TEOpPEMBI M HaXOJAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ad;

11) cdopMupOBaHHOCT, YMEHHMH MOJIETUPOBATh pEalTbHbIE CHUTYallMH, HCCIeI0BaTh
MOCTPOEHHBIE MOJIEITH, HHTEPIIPETHPOBATH ITOYIECHHBIN pPe3yIbTar;

12) chopMupOBaHHOCTH MPEACTaBICHUI OO0 OCHOBHBIX MOHATHUAX MaTeMaTHYeCKOro
aHamM3a W WX CBOWCTBAaxX, BIAJICHUE YMEHHEM XapaKTepu30BaTh IMOBeJeHHE (YHKIINH,
MCIOJIb30BAHUE TOIYUYEHHBIX 3HAHUH [T ONMCAHKS U aHAJIN3a pPealIbHBIX 3aBUCUMOCTEH;

13) BrmajeHue yMEHUSIMH COCTABIICHUS BEPOSTHOCTHBIX MOENEH IO YCIOBHIO 33aJaudl U
BBIUUCIICHUS] BEPOSITHOCTU HACTYIUICHUs] COOBITHH, B TOM 4HCIE€ C IpUMEHEHHeM (opMyi



KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPHUU BEPOSTHOCTEH; MCCIEIOBAHUS CIyYailHBIX BETUYUH
10 UX pacIpeneICHUIO.

OO0yuaromuiicst Ha yriiy0JIeHHOM YPOBHE HAYYMTCS:

DJieMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

CBoOOIHO oOmepUpOBaTh TMOHATHSAMHU: KOHEYHOE MHOXKECTBO, D3JIEMEHT MHOXECTBa,
MMOJIMHO’KECTBO, MepeceuyeHre, OObEAUHEHNE U PA3HOCTh MHOXKECTB, YHCIOBbIE MHOXKECTBA Ha
KOOPIMHATHOM MPAMOW, OTPE30K, HMHTEPBAJ, IOJYHMHTEPBAI, IPOMEKYTOK C BBIKOJIOTOU
TOYKOMH, rpad)uuecKoe MPEICTaBIICHNE MHOXKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM U XapaKTEPUCTHUYECKUM CBONCTBOM;

ONEPUPOBATh TOHATUSIMH: YTBEP)KJEHUE, OTPUIIAHUE YTBEPXKICHUS, UCTUHHBICE U JIOXKHBIC
YTBEPXKACHHUSI, TPUYHHA, CIICACTBHE, YACTHBIN ClTydail 00IIero yTBEepKICHUS,

MPOBEPATHh MPUHAIJICKHOCTD FJIEMEHTA MHOYKECTBY;

HaxOJIUTh TIEpeceueHrue U 00bETMHEHUE MHOXKECTB, B TOM YHCJIE MPEJACTaBICHHBIX TpadUuecKu
Ha YUCIIOBOM MPSAMOM M HAa KOOPAMHATHOM TIJIOCKOCTH;

MIPOBOJIMTH JJOKA3aTEIbHBIC PACCYX ACHUS TSl 000CHOBAHUS HCTUHHOCTH yYTBEPKICHUI.

B nosceonesnoui scuznu u npu usyuenuu opy2ux npeomemos:

HCII0JB30BAaTh YHCJIOBBIC MHOXKCCTBA Ha KOOp,HHHaTHOﬁ HpHMOﬁ 1 Ha KOOp,HHHaTHOﬁ IIIIOCKOCTH
AJId OINMUCaHUs PCAJIbHBIX ITPOLCCCOB U ﬂBJIGHI/H\/JI;

MNpOBOAUTDh JOKAa3aTCIIbHBIC PACCYKACHUA B CUTyallUAX MMOBCEIHEBHOM JKU3HH, IIPU PCIICHUHA
3aa4 U3 APpYyrux npeamMeTonB

Yucaaun BbIPpaKCHUSA

CBOOOIIHO OmEepUpOBaTH MOHATHSAMHU: HAaTypaJbHOE YHCIIO, MHOXKECTBO HATYpallbHBIX YHCEN,
1[eJI0e YKMCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs JPO0b, IECATUYHAS IPOOb, CMEIIAHHOE
YHUCIIO, PAMOHAIBHOE YHUCJIO, MHOXXECTBO PAIMOHAIBHBIX YHCEN, HPPANHOHATIBLHOE YHCIIO,
KOPEHb CTEHCHH 1N, JCHCTBUTEIBLHOE YHCIO, MHOXECTBO JCHCTBUTEIBHBIX YHCEN,
rEOMETPHYSCKass HMHTEPIPETAllds HATypaIbHBIX, IEJIBbIX, PAlUOHAIBHBIX, ICHCTBHUTEIHHBIX
qucel;

MOHUMATh U OOBSICHATH Pa3HUILy MEKIY IMO3UIIMOHHOW W HEMO3UITMOHHON CHCTEMaMH 3alich
YHUCET,

MEPEBOUTH YMCIIA U3 OAHON CHCTEMBI 3aITUCH (CUCTEMBI CUHUCIICHHS) B IPYTYIO;

JIOKa3bIBaTh M MCIOJB30BaTh MPU3HAKU JETUMOCTH CYMMBI U TIPOU3BEACHHUS MIPHU BHITTOTHEHUH
BBIUMCJICHUI U PEllIeHUH 33/1a4;

BBITIOJTHSATE OKPYTJICHHE PAIIMOHATBHBIX U UPPAITMOHATBLHBIX YHCEN C 33JaHHOW TOYHOCTBIO;
CPaBHHBAThH JICHCTBUTEIILHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

yIOpSAOYMBATh YHCIA, 3alUCaHHBIE B BHJE OOBIKHOBEHHOW M JECATUYHOW [IpoOH, dYHcTa,
3aMKiCaHHble C WCMOJIb30BAaHUEM apuU(PMETHUYECKOTO KBAJAPATHOTO KOPHS, KOpHEW CTerneHu
Oounplie 2;

Haxoauth HO/] 1 HOK pasnbiMu ciocob6aMu U UCTIONB30BaTh UX MPU PELICHUH 33/1a4;
BBHITIOJHATh BBIUMCICHHUS M TPEOOpa3OBaHUs BBIPAKEHUH, COMAEpKAIINX JeHCTBUTEIbHBIC
Yrclia, B TOM YKCJIe KOPHU HATYPaIbHBIX CTETICHEH;

BBITIOJHATh ~ CTaHJAPTHBIC  TOXKJICCTBEHHBIC  MpeoOpa3oBaHUS  TPUTOHOMETPHUYECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, HPPAIIMOHAITBHBIX BRIPAYKECHUH.

B nosceonesnoii srcuznu u npu uzyueHuu oOpy2ux npeomemos:

BBIMOJHATh U OOBACHATH CPAaBHEHHME PE3YJIbTATOB BBIYMCICHHUI MPU PEUICHUH NMPAKTUYECKUX
3aJa4, B TOM 4YHCJie TPUOIMKEHHBIX BBIUMCICHUN, UCTIOJIb3YsI pa3HbIE CIIOCOObI CpaBHEHUIA;
3aIIUCBIBATh, CPABHUBATH, OKPYIJISATH YACIOBBIE JAHHBIE PEATIbHBIX BEJIMUUH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OICHMBAaTh pPa3HBIMH CIOCOOAMM YHWCIIOBBIE BBIPAKEHUS IPH PEIICHUU
NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTUX YU4eOHBIX IPEeMETOB



YpaBHeHNS U HEPABEHCTBA

CB0oOOHO OmnepupoBaTh MOHATUAMU: ypaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIC YpaBHEHUS U
HEpPaBEHCTBA, YpaBHEHHUE, SABILIIOLICECS CJIEACTBUEM JPYroro ypaBHEHHUs, YpaBHEHMS,
PaBHOCHJIbHBIE HA MHOYKECTBE, PAaBHOCUJIbHBIEC ITPE0Opa30BaHUsl yPaBHEHUH;

pemiatb pa3Hble BUJbl YPABHEHUI M HEPABEHCTB W UX CUCTEM, B TOM YHCIE HEKOTOPBIE
ypaBHeHUs 3-i1 U 4-1 cTeneHel, IpoOHO-paIMOHANIEHBIC U UPPALIMOHATIBHBIC,

OBIIQJIETh OCHOBHBIMH THUIIAMH TIOKA3aTENbHBIX, JIOTAPU(PMUUECKUX, HPPALUOHAIBHBIX,
CTENEHHBIX YPaBHEHUM M HEPAaBEHCTB U CTAHIAAPTHBIMM METOAAMM MX PEIICHUN U MPUMEHSTh
UX MPU PELICHUH 33/a4;

IIPUMEHSATH TeopeMy be3y K pelIeHnI0 ypaBHEeHHUI;

IPUMEHATH TeopeMy Buera /i pelieHns HEKOTOPbIX YPaBHEHHUM CTENIEHH BBILIE BTOPOI;
MOHUMATh CMBICT TEOPEM O PABHOCHIIBHBIX M HEPABHOCHIILHBIX MPEOOPA30BAHUAX YPABHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIQJIETh METOJAMHU pEUICHHUS YpaBHEHHM, HEPABEHCTB U UX CHUCTEM, YMETh BbIOMpAaTh METO]
peeHust 1 000CHOBBIBATH CBOI BBIOOD;

UCIIONIb30BAaTh METOJ HWHTEPBAJIOB JUIS pELICHUS HEPaBEHCTB, B TOM 4HUCIE ApoOHO-
paloHaIbHBIX U BKIIOYAIOIIUX B ce0s1 MppalliOHATbHBIC BRIPAKCHHUS,

pemaTh anreOpandecKre YpaBHEHUS W HEPABEHCTBA M HUX CHCTEMBl C IapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOaMU;

BJIQJIETh Pa3HBIMU METOJIAMHU JI0OKA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUs B LIEJIBIX UMCTIAX;

n300paxaTb MHOXECTBA Ha IUIOCKOCTH, 33JlaBaéMble YpaBHEHUSMHU, HEPABEHCTBAMH U HUX
CHUCTEMaMU;

CBOOOJTHO HCITOJIb30BATh TOXK/IECTBEHHBIEC MMPEOOPA30BaHUS MPU PELIICHUN YPAaBHEHUH M CHCTEM
yYpaBHEHUU

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

COCTABJIATh W pELIAaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IPU PELICHUH 3a4ad APYIrux
y4eOHBIX IPEMETOB;

BBIMOJHATh OLIEHKY MNpPaBAoNo00Us pPe3yabTaToOB, MOJIY4YaeMbIX IPH PEIIEHUH Pa3IUYHbIX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM IIPHU PEUICHUH 3a/1ad IPYTUX yUEOHBIX MPEAMETOB;
COCTABJIATh U PELIATh YPABHEHUS M HEPABEHCTBA C IapaMeTpaMu IIPU PELICHUH 3a4a4d JPYruX
y4eOHBIX IPEMETOB;

COCTABJISITh YPAaBHEHHUE, HEPABEHCTBO WJIM MX CHCTEMY, ONMCBIBAIOIINE PEAIBHYIO CHTYaLUIO
WU IIPUKIIAIHYIO 3a/1a4y, HTHTEPIIPETUPOBATh MIOJy4YE€HHBIE PE3YJIBTATHI;

HCIIO/B30BaTh INPOrPaMMHBIE CPEACTBA IPU PEIICHUM OTIEIBHBIX KJIACCOB YPAaBHEHHUU U
HEPaBEHCTB

DOyHKIUHA

Brnaners MOHATHAMU: 3aBUCHUMOCTb BEIMYUH, (DYHKIMS, apryMeHT M 3HaueHue (QyHKLUH,
o0nacTb OmpeAeneHus] U MHOXKECTBO 3HadeHHH (QYHKIUHM, TpapuK 3aBUCUMOCTH, Tpaduk
byHKIMM, HYIM (YHKUAMA, MPOMEXYTKH 3HAKOIMOCTOSHCTBA, BO3pacTaHME Ha YHCIOBOM
POMEXYTKe, yObIBaHME Ha YUCIIOBOM IPOMEXKYTKE, HauOoJbllee W HauMEHbIee 3HAUEHUE
(GYHKIIMM Ha YKCIOBOM MPOMEKYTKE, Meproaudeckas (GyHKUUs, Tepuoj, YeTHas U HedeTHas
(GyHKLINY; YMETh IPUMEHATH 3TH MOHATHS IPU PEIISHUH 3a/1a4;

BJIQJIETh IMOHSATHEM CTENEHHas (PyHKUHUS; CTPOUTh ee rpaduk U yMeThb NMPUMEHSTh CBOMCTBA
CTETIeHHO! (DYHKIIMU MPH pEeIIeHUH 3a/1a4;

BJIQJIETh MOHATHAMH IOKa3aTeabHas (YHKIUS, SKCIOHEHTA; CTPOUTh UX TpaduKU U YMETh
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKIMK IPU PEIIeHUH 3a/ay;

BJIAJCTh MOHATHEM Jorapupmuueckass (yHKIHS, CTPOUTh €€ TpapuK U yMeTh NPUMEHATh
CBO¥CTBA Jorapu(pMUUecKoil PyHKIIUH [P PELICHUHN 3a7ay;

BJIQ/IETh MOHATUSAMHU TPUTOHOMETPUYECKHE (PYHKIIMH; CTPOUTH UX TpadUKU U YMETh MPUMEHSATh
CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIMI IPU PELIEHNH 3a/1a4;



BJIAJICTh MOHATHEM 0OpaTHast QYHKLUS; IPUMEHSTH 3TO TOHATHE IPH PEIICHUH 3a]1ay;
OPUMEHATh HpPU  PpEIIeHUH 3aJad  CBOMCTBA (QYHKUMH: UYETHOCTb, MEPUOJUYHOCTD,
OrPaHUYEHHOCTb;

IPUMEHSTH MIPH PELICHUH 3314 peoOpa3oBaHus rpaduKoB (PyHKIIHIA;

BJIAJCTh TOHATHSAMM YHUCIOBas IOCIIEAOBATEIBHOCTh, apu(METHUECKass U T€OMETpPHUECKas
porpeccus;

IPUMEHATh MPU PELICHUH 3a/ad CBOMCTBA M MPU3HAKU apU(PMETHUECKOW M reoMeTpudecKoi
MPOTPECCUi.

B nosceonesnotul scuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:

onpenenaTh Mo rpadgukaM M MCIOJIB30BaTh Ui pEIIeHHs NPUKIAJHBIX 3aJad CBOMCTBA
peabHbIX MPOLECCOB U 3aBUCUMOCTEH (HauOOJIbIINE U HaUMEHbIINE 3HAUYEHUS, IPOMEXYTKU
BO3pacTaHusd W YyOBIBaHUS (YHKLIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, ACHMOTOTHI, TOYKH
nepern0a, Nepuos u T.11.);

UHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYaLIUH;.

onpeneNniaTh N0 TIpapukaM MPOCTEHIINE XapaKTEPUCTHKH IEPUOJANYECKUX IPOLECCOB B
6uosI0rnu, SKOHOMHUKE, My3bIKE, PAAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)

9J1eMeHThbI MATEMATHYECKOI0 aHAJIN3a

Brnaners nonsTreM GeCKOHEYHO YObIBaIOIIas FeOMETpUYECcKas IPOrpeccus U yMeTh IPUMEHSATh
€ro IpH PELICHUY 3a1a4;

IIPUMEHSATD JUIs PEILEHNUs 3a/1a4 TEOPHUIO IIPEIETIOB;

BIAJETh  MOHATUSAMH  OECKOHEYHO  Oojpmue W OECKOHEYHO  Majble  YHCIOBBIC
II0CJIEI0BATEIBHOCTY M yMEThb CpPaBHMBATh OECKOHEYHO OoJibIIME M OECKOHEYHO Mallble
II0CJIEI0BATENbHOCTH;

BJIAJICTh MMOHATUSMU: IPOU3BOAHASA (YHKIIMU B TOUKE, TPOU3BOAHAS (PYHKIINY;

BBIYHUCIISITH IIPOU3BOHBIEC AIIEMEHTAPHBIX (DYHKIMIA U MX KOMOMHALINH;

uccie10BaTh (PYHKIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOUTH TpaQUKH U IPUMEHSTh K PELISHUIO 33J1a4, B TOM YHCJIE C TapaMeTPOM;

BJIAJICTh MOHATHEM KacaTeslbHas K rpaduky QyHKIUM U yMETh HPUMEHSTh €ro MpH PELIeHUU
3a/1ad4;

BJIQ/IETh NOHATUSIMHU I1epBO0Opa3zHas QyHKIUs, ONIpeAeTICHHBIA HHTETpall;

npUMEHsTh TeopeMy HproToHa—JIeliOHMIIa 1 ee creACTBUS IS pelIeHUs 3a/1ad.

B nosceonesnoti scuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

peliaTh NPUKIIAJHBIC 3ada4U U3 6I/IOJ'IOFI/II/I, (I)I/ISI/IKI/I, XUMHHU, SKOHOMHUKH U JPYTrux npeiamMeToB,
CBS3aHHBIC C UCCIICAOBAHUEM XAPAKTCPUCTUK ITPOLCCCOB;
HHTCPHIPCTUPOBATH IMMOJTYYCHHBIC PC3YJIbTATHI

CraTncTHKA M TeOpHs BEPOSITHOCTEH, JIOTHKA 1 KOMOMHATOPUKA

OnepupoBaTb OCHOBHBIMU OIUCATENbHBIMHM XapaKTEPUCTUKAMM YHCIOBOrO Habopa, MOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee;

ONEepUpOBATh MOHATUSAMH: YacCTOTa M BEPOSTHOCTb COOBITHA, CyMMa U IPOHM3BEACHUE
BEPOSTHOCTEH, BBIYUCIISATH BEPOSATHOCTH COOBITHI Ha OCHOBE I0JICUETa YUCIIA HCXO/IOB;

BJIa/IETh OCHOBHBIMU MOHATUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH NIPU PELICHUN 3a]1aY;
UMETh MPEJCTaBlIeHnE 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

UMETh TpEACTAaBIEHHE O JUCKPETHBIX M HENPEpBIBHBIX CIy4YallHBIX BEIMYMHAX U
pacnpeneneHusax, 0 He3aBUCUMOCTH CIIy4aliHbIX BEJIMYNH;

UMETh MPEJCTABIEHUE O MAaTEMaTHUYECKOM OKUIAAHUH U JUCTIEPCUH CITyYalHBIX BEJIUYUH;
MUMETh MPEJCTABIEHNE O COBMECTHBIX PACHPE/IEIICHUSIX CIy4YallHbIX BEJIMYUH;

MOHMMATh CYTh 3aKOHA OOJIBIIMX YHCET U BHIOOPOYHOIO METO/1a U3MEPEHHSI BEPOSITHOCTEM;
UMETh TpEACTAaBIEHHE O HOPMAJIbHOM pAcOpelesieHHd U [puMepax  HOpPMalbHO
pacrpeieIeHHbIX CIy4allHbIX BEJTUYHH;

MMETH MPECTABIEHUE O KOPPEIALUH CIydailHbIX BEJIUYHUH.
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B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIYHCIIATH HJIA OIIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;
BEIOMpATh METO/BI TIOJXOSIIETO MPEICTABICHHS U 00paOOTKH JaHHBIX

TekcToBbl€e 3a1a49H

Pewate pa3Hble 3a1a4 NOBBILIEHHON TPYAHOCTH;

aQHAIM3UPOBATh YCJIOBHE 3a/ayd, BBHIOMPATh ONTHMAJIbHBIM METOJ pEIIeHUs 3a/ayH,
paccMaTpuBasl pa3jauyHbIe METObL;

CTPOUTh MOJENb PEUICHMs 3aladyd, IPOBOAMUTH J0KA3aTEJIbHBIE PACCY)KJIEHUS NPU PELIECHUU
3a/1a4u;

pemiath 3a1a4yu, Tpedyroiue nepedopa BapuaHToOB, IPOBEPKU YCIOBUM, BIOOpPA ONTUMAIBLHOTO
pe3ynbTara;

QHAIN3UPOBATh M HMHTEPIPETUPOBATH IOJYyYEHHBIE PELICHUS B KOHTEKCTE YCJIOBUS 3a/ayM,
BbIOUpATh pElICHUs, HE POTHUBOPEYALIIE KOHTEKCTY;

NEepeBOUTh MpPH PELICHWH 3ajaud HH(opManuio W3 OJHOH (OopMBI 3amucu B JPYryIo,
UCTIONB3YS MPU HEOOXOIMMOCTH CXEMBI, TaOIHIIbI, TPAapUKH, THATPAMMBI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

pelaThb NPAKTHYCCKUC 3ada4YU U 3aa41 U3 APYTUX IMPEAMCTOB

I'eomerpus

Bianers reoMeTpuueCKUMH MOHATHSAMU IPU PEUICHUM 33/1ad M MPOBEICHUU MaTEMaTHUYECKUX
pacCyXIEHUM;

CaMOCTOSITEIILHO (POPMYITUPOBATEH OMPEIEICHHUS TEOMETPUUISCKUX (DPUTYp, BBIABUTATH THIIOTE3BI
0 HOBBIX CBOWCTBax W MPU3HAKAX I'€OMETPUYECKHX (DUTYp U 0OOCHOBHIBATH WIIM OIPOBEPIaTh
uX, 0000IIaTh UM KOHKPETU3UPOBATh Pe3yJbTaThl HA HOBBIX Kiaccax (Uryp, MPOBOJIUTH B
HECJIOKHBIX CITy4asX KJIacCU(UKAIMIO PUTYp TIO Pa3IMIHBIM OCHOBAHHSIM,

UCCIIEIOBATh YEpPTEXKH, BKIOYas KOMOWHAIMu (GUryp, HU3BIEKaTh, HMHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HH(POPMAIIHIO, PECTABICHHYIO Ha YepTEkKax;

peuath 3aadyd reOMETPUYECKOTO COJEPk aHUsI, B TOM YHCIE€ B CUTyalHsX, KOrJa alrOpUTM
pellleHusT He CJeAyeT SBHO W3 YCIOBHS, BBINONHATH HEOOXOAMMBIE IS DPELICHUS 3aJadu
JIOTIOJTHUTEILHBIE TTIOCTPOEHUS, UCCIIE0BAaTh BO3MOXKHOCTh MPUMEHEHUSI TeopeM U (OpMYJT JTst
peleHus 3a1ay;

yMeTh (OPMYITUPOBATh U JI0KA3bIBATh TEOMETPUUYECKUE YTBEPIKICHHUS;

BJIAJICTh MOHATUAMU CTEPEOMETPUHN: MPU3MA, MAPAIIIETEIUTIE, MTUPAMUIA, TETPASAP;

MMETh TMpeACTaBICHUsI 00 aKCHOMAaX CTEPEOMETPUU U CIEACTBUSX M3 HUX M YMETh MPUMEHATH
UX IIPU PEUIEHUU 3a/a4;

YMETb CTPOUTH CEUYEHHS MHOTOTPAHHUKOB C HCIIOJBb30BAHMEM PA3JIMYHBIX METOJIOB, B TOM
YyHCIie 1 METOJIa CIIeAO0B;

MMETh MPECTABICHUE O CKPEIIMBAIOIIMXCSA MPSIMBIX B POCTPAHCTBE U YMETh HAXOAUTH YroJl U
paccTOsIHUE MEXKly HUMH;

MIPUMEHSATH TEOPEMBI O MAPAJUIEIBHOCTH MPSAMBIX U IUIOCKOCTEN B ITPOCTPAHCTBE MPU PELIEHUU
3ajad;

YMETh IPUMEHSTH MapaieTbHOE IPOSKTHPOBAHUE TSI H300pakeHus Quryp;

YMETh PUMEHATH NEPIEHAUKYIISIPHOCTH IPSIMOM U IJIOCKOCTH IPH PELICHUH 33134,

BJIAJICTh IOHATHSAMU OPTOrOHAJIBHOE IPOECKTUPOBAHUE, HAKJIOHHBIE U UX IPOEKLUUH, YMETh
MIPUMEHSATH TEOPEMY O TPEX MEPIECHAUKYIApAX IPHU PEIICHUH 3a/1a4;

BIIAJICTh TOHSTHSAMHU PACCTOSHUE MEXAY (DUTypamMH B MPOCTPAHCTBE, OOIIMI MEPIICHIUKYIISP
JIBYX CKPEIIMBAIOMINXCS MPSAMBIX U YMETh PUMEHATH UX MPU PEIICHUH 3a]1a4;

BJIAJICTh MOHATUEM YrOJI MEXKAY MPSIMOM U IUIOCKOCTBIO U YMETh MPUMEHSATH €ro MpU PEIICHUU
3ajad;

BJIAJICTh TOHATUSIMHU JIBYTPAHHBIA YIrOJI, YroJl MEXIY IUIOCKOCTSIMU, MEPIEeHANKYISIPHbIE
MJIOCKOCTH M YMETh IPUMEHSThH UX NIPU PEIICHUU 3a/1a4;
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— BJAJETh NOHATHUSIMH MPU3Ma, MapauIeNenuIe] U MPUMEHITh CBOMCTBA MapalleNienumneaa mpu
pCIIIeHUH 33]1aY;

—  BJIAJIETh MIOHATHUEM TPSIMOYTOJBHBIN MapalljieNIeuIe ] U TPUMEHSTh €ro IIPH PEIICHUH 3a/a4;

— BJAJETh MOHSATUSAMHU MHPAMUIA, BUIBI MTUPAMHUI, SJICMECHTHI MPABUIHLHOW MUPAMUILI U YMETh
MPUMEHSITh UX TPU PEUICHUH 3a/1a4;

— HUMETb MPEJCTaBICHUE O TeopeMe Ditiepa, MPaBUIbHBIX MHOTOIPAaHHUKAX

— BJIAJICTh NMOHATHEM IUIOINAIM MOBEPXHOCTEH MHOTOTPAHHHKOB U YMETh NMPUMEHATH €ro IMpHU
pCIIICHUH 33]1aY;

— BJAJIETh TMOHATUSAMHU Tella BpamleHus (MUIUHAP, KOHYC, map U cdepa), uX CCUCHUS U YMETh
MPUMEHSITH UX TPU PEIICHUH 3a/1a4;

— BIJIQJICTh NMOHATHSAMH KacaTeIbHbIC MPSMBIC U TUIOCKOCTH U YMETh IPUMEHSATh UX IPH PEIICHUH
3a/a4;

— WMETh NPEJCTABICHHUS O BIUCAHHBIX W OMHUCAHHBIX cdepax M yMeTh NPHUMEHATh HMX IPHU
pCIIICHUH 33]1aY;

— BJIAJIETh MOHATUSAMHU 00BEM, OOBEMBI MHOTOTPAHHHWKOB, TEJ BPAIICHUS U MPUMEHSTh HX TPU
pEIICHUH 33]1aY;

— HMETh TPEJACTABICHUE O pa3BepTKE HUJIMHIPA U KOHYCA, IJIONIAU TTOBEPXHOCTH IMIUHIpA U
KOHYCa, YMETh IIPUMEHSITh UX MIPU PEIICHUH 3a/1a4;

— HWMETh MPEJICTABICHHUE O TUIOIIATU CPEPhl M YMETh MPUMEHSTH €T0 MPHU PEIICHUH 33]1a4,

— yYMETh peniaTh 3a/1a4u Ha KOMOWHAIIMM MHOTOTPaHHUKOB U TEJl BPAILICHUS;

— WMETh MPEJCTABIICHHE O TMOJO00MU B MPOCTPAHCTBE M yMETh PEIIaTh 3a/laddl Ha OTHOIICHUE
00BEMOB U IJIOLIA/ICH MOBEPXHOCTEN MOTOOHBIX (QUTYD.

B nosceonesnotl scuznu u npu uzyuerHuu opyaux npeomemos:

— COCTaBJISTH C UCIOJIH30BAHUEM CBOMCTB I'€OMETPUUYCCKUX (PUTYp MATEMAaTUYCCKUE MOJCTH IS
pellleHus 3a7ad MPaKTHYSCKOro XapakTepa M 3aaad U3 CMEKHBIX JAMCIMILINH, HCCIICI0BATh
MOJTyYECHHBIC MOJICTTH i HUHTEPIPETUPOBATE PE3YIIhTAT

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

— Bnanmets NOHATHSIMH BEKTOPHI U MIX KOOPMHATHI;

— YMETh BBINIOJHITH ONIEPAIlliU HaJl BEKTOPAMH,

—  HCIOJB30BaTh CKAISIPHOE MTPOU3BEICHNE BEKTOPOB IIPH PEIICHUH 33729,

— TIPUMEHATH ypaBHEHHUE TUIOCKOCTH, (OPMYITy pacCTOSHUS MEXIy TOYKaMHU, ypaBHEHHUE CQepbl
IIPH PEIICHUU 33]1aY;

— TPUMEHSATH BEKTOPHI K METOJI KOOPJMHAT B MIPOCTPAHCTBE MIPH PEIICHUH 3a1a4

HcTopusi MaTeMaTHKHU

— Hwmetsb npeacTaBieHne O BKIAAE BHIAAOIIUXCS MATEMAaTUKOB B Pa3BUTHE HAYKH,

— TIOHMMAaTh POJIb MaTeMaTHKHU B pa3BUTHH Poccuu

Metoabl MAaTEMATUKH

— Hcmone30BaTh OCHOBHBIC METOJIBI JIOKA3aTENIbCTBA, MPOBOIUTH JOKA3aTEIIBCTBO W BBITIONHSTH
OIIPOBEPIKEHUE;

— TPUMEHSTH OCHOBHBIE METO/IbI PEIICHHUSI MAaTEMAaTUYECKHX 3a/1a4;

— Ha OCHOBE MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TMPHUPOJE XapaKTepH30BaTh KpacoTy H
COBEPILIEHCTBO OKPY>KAIOIIETO MUPA U MPOU3BEICHHUI NCKYCCTBA,;

— TIPUMEHSTH MPOCTSHIITUE MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI
MIPU PEIIeHUH MaTeMaTHYECKUX 3a]1ay;

— TIOJNB30BAThCS TPUKIAIHBIMA MPOTPAaMMaMH W TPOrpPAaMMaMH CHMBOJIBHBIX BBIYUCICHHHA IS
HCCIIEIOBAHUS MATEMATHUECKAX OOBEKTOB
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2. CTPYKTYPA YYEBHOI'O ITIPEAMETA

Z[I/ICI_[I/IHJ'II/IHa HU3Yy4acTCd B TCUCHUE IBYX CEMCCTPOB.

OOmast TpyI0EMKOCTh TUCIUILIMHBI COCTaBIsET 255 wacoB. VX pacnpezneneHue o BUAaM

paboT MpeACTaBICHO B TaOIHIIE:

Buabl yueOHbIX 3aHaTHA M padoTel | TpyaoemkocTs 1 cemectp 2 ceMmecTp
00y4arIMuXCs BCEro, 4ac
OO01ast TPY10€eMKOCTh Y4eOHOT0 255 108 147
npeaMera
O0beM padoThI 00YYAIOIINXCH BO 156/20 72/12 84/8
B3aHMO/IeiiCTBHH C MTPENoiaBaTeIeM
10 BHIaM y4eOHbIX 3aHATHI
(Bcero), B T.4.:
JICKIIUU - - -
71a00paTOPHBIE 3aHATHS - - -
NPaKTUYECKHE 3aHATUS / YPOK 156/20 72/12 84/8
94achl Ha KOHTPOJIbHYIO paboTy -/- -/- -/-
CamocTosiTeJIbHasi paGoTa 98/235 36/96 62/139
Yacebl HAa HIK3aMeH -/- -/- -/-
Koncynbranus 1/- -/- 1/-
IIpomexxyTouHasi aTTecTaus KOHTPOJIbHAsI IK3aMeH
pabora

* Tlpumevanue: -/ - COOTBETCTBEHHO /151 OYHOU (OPMbI 00yUeHUs/ 3a09HON (POPMbI O0YICHUSI




3. COAEP) KAHME YYEBHOI'O IPEJIMETA U TEMATUYECKOE IINTAHUPOBAHUE

Buabl yue6Hoii padoThl DopMbI
Pabora Bo TeKy1Ler
B3aMMO/IeiCTBUH C 0
npenojgaBaresiemM * KOHTPOJI
pPeTion Camocro P
ILlnanupyemsbie i
HaumeHoBaHue pa3jieioB, TeM siTeJIbHA
npeJaMeTHbIE (HauMeH
Conep:xanue yueOHOro MaTepuaJia IpakTuu s
pe3yJabTaThl OBaHHUe
Jlexknu ecKue padora,
OLIEHOYH
U, yac | 3aHATHA/ gac
0K, 4ac oro
YPOK, cpeacTB
a)
1 cemecTp
Pa3nen 1. Anre6pa u Hayajia aHau3a
cOpMHPOBAHHO Tema 1. [leficTBUTEIbHbIE YHCJIA - 10/1 5/11 Pemienmne
CTh = MpaKkTU4
. IIpakTnueckoe 3anaTue 1. Llenvie u paunonanbHble yncia. [ToHsTHE NEHCTBUTENBHOTO
TTOHSITHHHOTO €CKHUX
yrcna. beckoHeuHno yObIBaromas reomeTpuyeckas mporpeccusi. Dopmyna cymmbl
armapara mo o o 3ajad.

P 0eCcKOHEYHO-yObIBaIOIE reOMETPUUECKON IPOrPEecCUu A
OCHOBHBIM Beimonn
paszenam Kypca HpaKTI/I‘IeCKOC 3aHsaTHe 2. ApI/I(l)MeTI/ILIeCKI/Iﬁ KOpCHb HaTypaHLHOI‘/JI CTCIICHU. eHHue
MAaTeMaTHKH; N3Bnedenne kopHs n-oit crenenn. CBOMCTBA apu(METHUECKOTO KOPHS HAaTypaJTbHON U3
3HAHUU CTCIICHHU.

OCHOBHBIX IMpakTuueckoe 3ausitue 3. CTeneHs ¢ paroHaIbHBIM TTOKa3aTeaeM. CBOHCTBaA CTENIEHH

TeopeM, GOPMYI | ¢ payoHaTEHBIM TOKA3ATENEM.

1 YMEHUS UX _ _

I[PUMEHSTS; HpaKTuquKvoe 3ansaTHe 4. CTeneHb ¢ AeUCTBUTENBHBIM NOKa3arenaeM. CBONCTBA

yMeHHUS CTETICHM C JICHCTBUTEIBHBIM MTOKA3aTEIEM.

HAOKa3bIBaATb IIpakTuyeckoe 3ansaTHe 5. CTENEHb C pallMOHATIBHBIM U JIEUCTBUTEIILHBIM MTOKA3aTEIIEM.

TEOPEMBI U

HaxOJUTh Tema 2. Ctenennasi pyHkuus - 6/1 3/1 YcrHbII
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

HECTaH/IapTHBIC
CII0COOBI
pelIeHus 3314,
BJIaJICHHE
METOJaMH
JI0KA3aTEIbCTB U
QJIITOPUTMOB
pelIeHus;
YMEHHE UX
MIPUMEHSITD,
MIPOBOINTH
JIOKa3aTeIbHbIE
paccyXJICHHS B
XO/JIe pelIeHHs
3a/1ad4;

BIIaJEHHE
CTaHJIAPTHBIMU
npreMaMu
pelreHus
paIoHaIbHBIX
u
UppalMOHATLHBI
X,

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aHMO/IEHCTBHH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumenoBaHue pazaesios, TeMm SITeJIbHA (Ha::MeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHIE
Jlexkuu ecKue padora,
OLICHOYH
H, Yyac | 3aHATHA/ yac oro
YPOK, 4ac epencts
a)
IIpakTuyeckoe 3ansiTue 6. Crenennas GpyHkiys, ee cBoiicTBa. ['paduk crenenHon orpoc.
¢bynkun. BzaumHo o6paTHbie QYHKIUH. Pemenue
MIpaKTUy
€CKUX
IIpakTHyeckoe 3aHsATHE 7. PABHOCWIBHBIE YPABHEHUS U HEPABEHCTBA 3a1au.
IIpakTuyeckoe 3ansaTHe 8. VppauroHnansHble ypaBHeHUs. MppanuoHaibHbIe
HEPAaBEHCTBA.
Tema 3. Iloka3zarenbHas GyHKIHUSA - 6/1 3/9 Perrenne
IIpakTnueckoe 3ansiTue 9. [lokazatenpHas QyHkIus, e€ cBoiicTBa. I'padux paKTU4
MOKa3aTeabHON (QYHKIUH. €CKHUX
3azad.

HpaKanecxoe 3ansaTue 10. Iloxa3arennHeIe YpaBHCHUH. ITokazaTenpHbIE HCPAaBCHCTBA.

HpaKanecxoe 3ansaTue 10. Iloka3arenpHele YpaBHCHUH. ITokazaTenpHbIE HCPaBCHCTBA.
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

IIOKa3aTCJIbHbBIX,
CTENEHHBIX,
TPUTOHOMETPUY
€CKHX
YpaBHEHUU U
HEPABEHCTB, UX
CUCTEM;
HCIIOJIb30BAHUE
T'OTOBBIX
KOMIIBIOTEPHBIX
IporpamMm, B
TOM YHUCIIE IS
IIOMCKA IIyTH
peLeHus u
WJUTFOCTpaIuu
peLeHus
YpPaBHEHUU U
HEpPABEHCTB.

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * CaMocTo KOHTPOJI
HanmeHnoBaHue pa3aesioB, TeM ATEJIbHA i
Conep:xanue y4eOHOro MaTepuaa pakTuya A (naumen
Jlexknu ecKHe pabora, OBAHHE
M, 9ac | 3aHATHS/ qgac i
oro
YPOK, 4ac epencts
a)
Tema 4. Jlorapudpmuveckas GyHkuusi - 8/1 4/11 VeTHbIH
IIpakTuyeckoe 3ansaTue 12. Jlorapudmel. [Tonsrue norapudma. CroiicTBa orapupmos. OIIpOC.
Pemenne
MpaKkTH4
IMpakTuyeckoe 3anaTue 13. Jlorapupmuueckas Gynkius. CpoiicTBa TorapupmMuaeckoit CCKUX
¢bynaxun. ['padux morapudmudeckoit GyHKITUH. 3a1a4.
Tectupo
BaHME.
IIpakTuueckoe 3ansaTue 14. Jlorapudmuueckue ypaBHeHus. PaBHOCUITbHBIE
norapudMuuecKue ypaBHeHUs. MeTo bl pelieHus Torapu(pMUIeCKIX YPaBHEHUN.
IIpakTuueckoe 3ansaTue 15. Jlorapudmuueckue HepaBeHCTBA. PaBHOCHIIEHBIE
nmorapuMudecKkue HepaBeHCTBA. MeToIbl peneHus TIOTapu(PMUIECKUX HEPABEHCTB.
Tema S. Tpuronomerpuueckue GopmyJibl - 8/2 4/11 Pemmenue
IpakTuyeckoe 3ansitue 16. Parnannas mepa yria. [ToBopoT TOUKHM BOKPYT HavajIa IIPaKTU4
koopauHat. KoopanHatel TOUkM OKpy:kHOCTH. OTpeieieHre CUHYca, KOCUHYca 1 €CKHX
TaHTeHCa yrja. 3HaKW CUHYCa, KOCUHYCa W TaHT€HCa yTJia. 3aBUCUMOCTh MEXITY 3ajad.

CHUHYCOM, KOCUHYCOM U TAHI'CHCOM OJITHOI'O U TOI'O K€ YyTJIia.

IIpakTunyeckoe 3ansitue 17. Tpuronomerpuueckue ToxaecTsa. CrocoObl
Jl0Ka3arenbcTBa ToxaecTB. [IpeoOpa3oBanue TOXIECTB.




16

Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aHMO/IEHCTBHH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumenoBaHue pazaesios, TeMm SITeJIbHA (Ha::MeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHME
Jlexkuu ecKue padora,
OLICHOYH
H, Yyac | 3aHATHA/ yac oro
YPOK, 4ac epencTs
a)
IIpakTnueckoe 3ansaTHe 18. CuHyC, KOCUHYC U TaHT'€HC yIi10B. @OPMYJIbl CIOKEHUS.
CuHyC, KOCUHYC M TaHT€HC JBOMHOTO yria. @opmyssl IBOMHOIO yria.
IIpakTnueckoe 3ansaTHe 19. CUHYC, KOCUHYC U TAaHI'€HC IOJOBUHHOIO yria. @opmyJisl
npusegeHua. CyMMa U pa3HOCTh cuHycoB. CymMMa M pa3HOCTb KOCUHYCOB.

Tema 6. TpuronomerpuyecKkne ypaBHeHUsl H HEPaBEHCTBA - 12/2 6/17 YcTHbIN
IIpakTnyeckoe 3anaTue 20. [Ipocreiimme TPUroHOMETPUUECKNE YPABHEHUS COS X = a. ornpoc.
Apkkocunyc uucna. Pelienre ypaBHeHUN BUIa: COSX=4a. Pemenue

paKTH4
€CKUX
IIpakTnueckoe 3ansitue 21. [Ipocreiiye TpPUroHOMETpUYECKUE YPaBHEHUS sin X = a. 3azay.
Apxkcunyc yncina. Perienne ypaBHeHu# Buaa: sinx=a. Oruer
IIpakTuyeckoe 3ansaTue 22. [Ipocreiimme TPUrOHOMETPUUECKHUE YPAaBHEHUS tg X = a. 1o
ApkranreHc uncia. PenieHne ypaBHeHui Bujia: tgx=a. HpaKTH4
IIpakTHyeckoe 3ansATHE 23. PenieHne TPUrOHOMETPUYECKUX YPABHEHUM CBOAAIIMXCS, K nggle

KBaApPaTHLIM, 3aMCHA ICPEMCHHBIX.

IIpakTnuyeckoe 3ansitue 24. YpaBHenue asinx+bcosx=0. YpaBHeHus1, pemaembie
pas3oKeHUueM JIEBON 4aCTH Ha MHOXKHTEIH.

IIpakTuyeckoe 3ansiTue 25. TpuronoMeTpuueckoe HEPABEHCTBO. AJITOPUTM PEILICHHUS.

Perienue TpUroHOMETPHUUECKUX HEPABEHCTB Pa3IMYHBIMU CIIOCOOAMU
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

HaumeHoBaHue pa3jieiioB, TeM
Conep:xanue yueOHOIro MaTepuaJia

Buabl yueOHoii padboThl

Paobora BO
B3aMMOJIEHCTBHH C
npenojaasareneM *

Jleknu
H, 9ac

pakTuya
ecKHe

3aHATHA/

YPOK, 4ac

Camocto
siTeJIbHA
s
pabora,
qac

DopMbI
TeKyuer
0
KOHTPOJI
|
(HauMeH
oBaHMe
OLICHOYH
oro
CpeacTB

a)

Tema 7. Tpuronomerpuyeckue pyHKuuu

IIpakTuueckoe 3ansaTue 26. O6nacTh onpeAeneHUs 1 MHOXECTBO 3HAYCHHM
TPUTOHOMETPUUECKUX (QYHKIMHI. YeTHOCTh, HEYETHOCTD, IEPUOIUIHOCTh
TPUTOHOMETPUUECKUX (YHKIIHA.

IIpakTnuyeckoe 3ansiTue 27. CBoiicTBa pyHKIMHU y=cosX U ee rpaduk. CBoiicTBa
¢byHkIMM y=sinx u ee rpaguk. CoiicTBa QyHKIUU y=tgXx u ee rpapuk. O6paTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIUH.

4/1

2/5

YcrHbIi
orpoc.
Pemenne
MpaKkTH4
€CKUX
3aja4.
Bremomaa
eHUEe
N3

c(OpMUPOBAHHO
CTh
MpEICTABICHUN
00  OCHOBHBIX
IIOHATUAX
MaTeMaTH4eCKO
ro aHajgu3a U ux
CBOICTBaAX,

Tema 8. [IlpousBoanas

IIpakTuyeckoe 3ansitue 28. Ilpoussoanas. [IpousBoanas creneHHON QyHKIUH.
[IpaBuna quddepenunpoBanus.

IpakTuyeckoe 3ansaTue 29. [IpousBoansie anemeHTapHbIx GyHKIUN. [IponsBogHas

CJIO’KHOW (DYHKIIHU.

6/1

3/9

VcTHBIHM
OIpoc.
Tectupo
BaHUE
Pemenne
paKkTu4
€CKHX
3ajad4.
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojasareyuem * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumenoBaHue pazaesios, TeMm ATeJIbHA
npeaMeTHbIe (HanMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yJibTaThl oBaHMe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
BJIaJICHHE IpakTuyeckoe 3anaTue 30. ['eoMmeTprudecKuii CMBICI IPOU3BOTHOM. Otuer
yMEHHUEM o
XapaKTepu30BaT MPAKTUY
b MOBE/ICHUE €CKUM
GbyHKIUH, pabotam
UCIIOJIb30BaHUE Tema 9. IlIpuMeHeHne NPOU3BOJHON K MCCJIEI0BAHUI0 QYHKIUIH - 12/2 6/16 Pemenue
MOJTYYEHHBIX IIpakTnueckoe 3ansaTue 31. Bo3pactanue u yObiBaHuE QYHKIIMH IIpaKTHY
3HAaHUU TUTS €CKUX
OINHCaHUSA u 3ajad.
aHajan3a IIpakTuyeckoe 3ansaTHe 32. DKCTpeMyMbl QYHKIIUU Brimonu
peasbHbIX eHue
3aBUCHMOCTEH; _ 3
IIpakTnueckoe 3ansitue 33. [lpumeHeHne NPOU3BOAHOM K MOCTPOEHUIO Tpa(UKOB
GyHKIHU.
IIpakTnyeckoe 3ansitue 34. Hanbombiee 1 HauMeHbIIee 3HAaYEHUS QYHKIUU
IIpakTnueckoe 3ansaTue 35. BoimykinocTs rpapuka GyHKIUU, TOUKH eperuoa.
IIpakTuyeckoe 3ansaTue 36. [loaroToBka kK KOHTPOJIBHOM padboTe
| HUTOTI'O 3a 1 cemecTp - 72/12 36/96
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, Yac oro
YporK, cpeacTB
a)
2 cemecTp
Pa3zgen 1. AnreOpa u Hayasia anajau3a (IMPoJoJIKeHHe)
c(OpMHPOBAHHO Tema 10. [TepBoodpa3Has - 6/1 4/10 Y CTHBI#H
CTh o onpoc
. | [IpakTnueckoe 3ansaTue 1. IleppooOpa3znas. Ilnomans KpuBoJIMHEHHON Tpaneuuu u
MIpECTaBJICHUI Tectupo
MHTErpaJl. Beruncienre nHTerpanos
00  OCHOBHBIX BaHHE
MOHSTHSAX, Pemenne
Usesx u | [IpakTHdeckoe 3aHATHE 2. Briunciaenue naTerpanos. Beiuncnenue miomanei ¢ HpaKTHY
METOaax MMOMOIIBIO UHTETPAJIOB. ECKHX
MaTeMaTH4ecKo 3azay.
ro aHajau3a

IIpakTnueckoe 3ansaTue 3. [IpruMeHeHne NponU3BOAHON U UHTErpaia K pelIeHUIO

MPaKTUYCCKUX 3aaa4d
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlexkuu ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, Yac oro
YporK, cpeacTB
a)
c(hOpMUPOBAHHO Tema 11. Di1eMeHTHI KOMOUHATOPHUKH - 4/0,5 4/6 YcrHbrit
CTh _ | Hpaxkruyeckoe 3ausiTue 4. [Ipasuio npoussenenust. [lepecranoBku. Pasmemenns onpoc
[IPECTaBICHUI . Pemenne
0 Tpomeccax u IpakTuyeckoe 3ansaTne 5. Coueranus u ux cBoricrea. bunom HeroTona MpaKTHY
SIBJICHUSIX, €CKHX
HMMEIOIINX 3azay.
BEPOATHOCTHBIN
XapakTep, 0
CTATUCTHYECKUX Tema 12. DiieMeHTHI TeopuH BeposATHOCTeH. CTaTHCTHKA - 6/1 4/10 Pemenue
3akoHoMepHocT | IIpakTuyeckoe 3aHaTHE 6. CoObrTusi. KomOunarus coosituii. [IpoTrBomnonoxuoe MPaKTU4
X B peanbHOM | COObITHE. BepoaTHOCTE cOObITHSA. ClI0KEHHE BEPOATHOCTEH €CKHX
. 9.
MHPE, 00 IMpakTuyeckoe 3auaTue 7. HezaBrucumele cOObITHS. Y MHOKEHUE BEPOITHOCTEH safia
OCHOBHBIX
OHATHSIX Craructuueckasi BEpOSITHOCTh
DIIEMEHTAPHOM IIpakTHyeckoe 3anaTHe 8. CiryqaiiHble BeIMUnHbL. Pemenne 3agad rno teme
TEOpPUHU «CTaTucTuka»
BEpPOSITHOCTEM;
YMEHUHI
HaxOJIUTh u
OLICHUBATh
BEPOSITHOCTH
HACTYIUICHUS

cOOBITHI B
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojasareyuem * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumenoBaHue pazaesios, TeMm SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
MPOCTEUIIINX
MPaKTUYECKUX
CUTYaLUsAX u
OCHOBHBIE
XapaKTePUCTUKU
CIIy4alHBIX
BEJIMYMH
Paznea 2. 'eomerpus
BJIa/ICHUE Tema 13. Beenenue B crepeomerpuio. IlapansienbHOCTh NPSIMBIX H II0CKOCTE - 18/1 14/30 | Ycrubiid
OCHOBHBIMH IIpakTnyeckoe 3ansaTue 9. [Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPHUU. onpoc
NOHATHAMM O | HekoTopble ciencTBUs U3 aKCHOM Pemenue
MIJIOCKUX u MpaKkTU4
IMpakTuyeckoe 3ansaTue 10. [TapasensHbie NpsMbie B TPOCTPAHCTBE
MPOCTPAHCTBEHH €CKUX
BIX IIpakTnyeckoe 3anaTue 11. [TapannenbHOCTh NPAMON U MIIOCKOCTH 3azad.
T€OMETPUUYECKA Brimosnn
o IIpakTHyeckoe 3ansaTHe 12. CkpemmBaromuecs NpsMple. YTIIbl ¢ COHAIPABICHHBIMU
X (urypax, ux eHue
ypax, CTOpPOHAMU. YTOJ MEXAY IIPSAMBIMHU.
OCHOBHBIX N3
CBOWCTBAX; IIpakTuyeckoe 3ansaTue 13. [lapannensHocTs miockocTel. CBOKMCTBA MapaieNbHBIX
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

c(OpMHPOBAHHO
CTh YMEHHUSI
pacro3HaBaThb

Ha  YepTrekax,
MOIACIAX u B
peabHOM MUpE

reoMeTpHYECKUE
burypsr;
IpUMEHEHHE
U3YyYEHHBIX
CBOMCTB
reOMETPHUECKU
X duryp wu
bopmyn ISt
peteHwHst
reOMETPHUECKU

X 3a1a4 U 3a1a4
C MPaKTHYECKUM
CoZIepIKaHUEM,

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro ﬂp
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA e
Conep:xanue y4eOHOro MaTepuaa pakTuya A OBAHME
Jlexkuu ecKue padora,
OLIEHOYH
M, yac | 3aHATHA/ qac
0K, Yac oro
YporK, cpeacTB
a)
IJTIOCKOCTEM.
IIpakTnyeckoe 3ansiTue 14. Terpasp.
IIpakTnueckoe 3ansaTue 15. [lapamnenenunen.
IIpakTnueckoe 3anaTHe 16. 3a1a4n Ha TOCTPOCHUE CEUEHUI.
IIpakTyeckoe 3anaTue 17. ColicTBa napajuieaenuneaa.
Tema 14. IlepneHTUKYJISIPHOCTHh MPSIMBIX U IJIOCKOCTEI - 30/2 20/50 | YcrHbri
onpoc
IIpakTuyeckoe 3ansaTue 18. [lepnenaukynsapHbie NpsiMbIe B MPOCTPAHCTBE. T
€CTUPO
IpakTuyeckoe 3ansaTue 19. [Ipu3Hak neprneHIUKYIIPHOCTH MPSIMON U TIIIOCKOCTH. BaHUE
Ipakruyeckoe 3anarTue 20. Teopema 0 IPAMON, TEPIEHIUKYIAPHON K IIOCKOCTH. Pemenue
MpaKkTU4
IpakTuyeckoe 3ansaTne 21. PaccTosiHuE OT TOUYKH A0 MIOCKOCTH. Teopema o Tpex CCKIX
MePIEHIUKYISIpax. 3anau.
IIpakTuyeckoe 3ansiTre 22. Yroa MexXay NOpsiMOM U IITIOCKOCTBIO Beimonn
eHue
IIpakTuyeckoe 3ansaTue 23. Pemenue 3agau 13

IIpakTnyeckoe 3ansiTue 24. /[ByrpanHbiii yroia

IIpakTnyeckoe 3ansaTHe 25. [Ipu3Hak NepneHUKYISPHOCTH ABYX IUNIOCKOCTEMH.




23

Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaasareneM * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HanmeHnoBaHue pa3aesioB, TeM SITeJIbHA
npeaMeTHbIe (HauMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yabTarThl OBaHHUe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, Yac oro
YporK, cpeacTB
a)
IIpakTnueckoe 3ansaTHe 26. [IpsMoyronbHbIi napaieaenune
IIpakTnyeckoe 3ansaTue 27. [lonsTue MHOrorpaHHuKa
IIpakTnueckoe 3ansaTue 28. [Ipu3ma. [lnomans NOBEpXHOCTH IPU3MBbI
IIpakTuyeckoe 3ansaTue 29. [lupamuga
IIpakTnyeckoe 3anaTue 30. [IpaBunbHas nupamuaa. Pemenne 3anad.
IIpakTuyeckoe 3ansaTue 31. Yceuennas nupamuaa. [lnomanbs noBepXHOCTH YyCEUEHHOMN
MMUPAMU/IBI.
IIpakTnueckoe 3ansaTue 32. Cummerpus B npoctpaHcTie. [IoHsATHE MpaBUIBLHOTO
MHOT'OTPaHHUKA.
BIIQJICHUE Tema 15. BekTOpbI B IPOCTPAHCTBE - 4/0,5 4/6 YcTHbIH
OCHOBHBIMH IIpakTuyeckoe 3ansitue 33. [lonsTue BekTopa B npocTpancTBe Cll0KEHUE U BBIYUTAHUE onpoc
IOHATUAMM O | BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. [loHsATHEe KOMIanaHapHBIX BEKTOPOB. Pemenue
TJIOCKHUX u | PaznoxxeHne BEKTOpa 1O TPEM HEKOMIUTAHAPHBIM BEKTOPaM. MPaKkTH4
MPOCTPAHCTBEHH €CKHX
BIX 3a/1ay.
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Ilnanupyembie
npeaMeTHbIe
pe3yJibTaThl

re€OMETPHUECKU
X ¢urypax, ux
OCHOBHBIX
CBOMCTBAX;
c(OpMHUPOBAHHO
CTb YMEHUS
pacrno3HaBaTh
Ha  YepTexax,
MOJENAX W B
peasbHOM MUpe

reoOMeTPHYECKUE
burypsr;
MIPUMEHEHHE
M3YyYEHHBIX
CBOMCTB
reOMETPHUECKU
X duryp wu
bopmyn ISt
peteHwHst
reOMEeTPHUECKU

X 3a1a4 ¥ 3amay

Buabl yueOHoii padboThl DopMbI
Pabora Bo TeKyuer
B3aMMO/IeliCTBUH C 0
npenojasareyuem * Camocro | KOHTPOT
HaumeHoBaHue pa3jieiioB, TeM SITeJIbHA "
Conep:xanue yueOHOIro MaTepuaJia pakTuya A (:){::r::
Jlexkuu ecKme pabora,
M, yac | 3aHATHA/ qac OUEHOHH
oro
YPOK, 4ac epencts
a)
IIpakTuyeckoe 3ausitue 34. Ilpocteiimme 3amaym B KOOpAMHATAX. YTOJI MEXKIY
BekTOopaMu. CKalipHOE NpPOU3BEIECHUE BEKTOPOB. OCHOBHBIE CBOWCTBA CKAJSPHOTO
npou3BeieHUs. BrlunciaeHue yrioB Mex1y IpsIMbIMH U TNIOCKOCTSIMHU
Tema 16. LHlnauuap, KoHyc, map - 8/1 6/13 YcrHbIT
IpakTuyeckoe 3ansaTue 35. [Tonstue nununapa. [lnomaas NoOBEpXHOCTH UIMHAPA onpoc
Pemenue
MpaKkTU4
IIpakTuyeckoe 3ansaTue 36. [lonstue konyca. [1nomaae moBepXxHOCTH KOHYCA. €CKHX
VYceuennslil koHyc. [1n01aae MOBEpXHOCTH YCEUEHHOIO KOHYCA. 3a7ad4.
Brimosnn
€Hue
IIpakTuueckoe 3ansatue 37. [lonsatue cheprl. YpaBuenue chepsl. Bzaumuoe na3
pacmoyioxeHue chepsl U MIOCKOCTH.
IIpakTnueckoe 3ansaTue 38. [lonstue mapa. [Tnomane cheps! u mapa. Pemenue 3amay.
Tema 17. O0BEMBI Teu - 8/1 6/14 Tectupo
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Buabl yueoHoii padboThl DopMbI
Pa6ora BoO TeKyler
B3aMMOJIEHCTBHH C 0
npenojaaBareJjieMm * KOHTPOJI
PETIon Camocro P
Ilnanupyembie s
HaumeHoBaHue pa3iesioB, TeM ATeJIbHA
npeAMeTHbIe (HanMeH
Conep:xanue y4eOHOro MaTepuaa pakTuya A
pe3yJibTaThl oBaHMe
Jlekun ecKue padora,
OLICHOYH
M, yac | 3aHATHA/ qac
OK, 4ac oro
YporK, cpeacTB
a)
¢ npakruyeckuM | [IpakTuueckoe 3anaTue 39. O6beM npsamMoit npuzMel. O0beM HaKJIOHHON IPU3MBI. BAaHHE
COJIEp>KaHUEM; Pemenue
MPAKTUY
IpakTuyeckoe 3ansaTue 40. O6pem mumHApa. OObEM MUPAMHUIBI E€CKHUX
3azad.
Otuer
IIpakTnuyeckoe 3ansitue 41. O0bem koHyca. O0beM 1mapa. 1o
MPaKTUY
€CKHM
IIpakTnuyeckoe 3ansitue 42. OOBEM IAPOBOr0 CETMEHTA, LIIAPOBOTO CJIOSI U IIAPOBOTO paboTam
cekropa. [lnomans cepbl
HUTOI'O 3a 2 cemecTp 84/8 62/139
BCET'O - 156/20 98/235

* Tlpumeuanue: -/ - COOTBETCTBEHHO ISl OUHON (POPMBI 00YUEHUsI/ 3209HON POPMBI O0YUEHHSI
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4. CUCTEMA OLEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O IIPEIMETA

OcBoenne yqe6Horo npeaMeETa COIPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIIEBAEMOCTHU 1 HpOMe)I(YTO‘IHOI;'I aTTecTaluen 06yqa}0umxc;1

@opMbI U KPHUTEPHH TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH
(TexHosiornveckasi kaprta ajs cryaearoB OUHOU ®OPMbI OBYYEHMUSA)

@DopMbI TEKYIIET0 KOHTPOJISI KonunuectBo KonuuecTtBo 6amos 3a 1 Makc. BO3M. KOJI-BO
KOHTPOJIBHBIX TOUYCK KOHTp. TOUKY 0ayIoB
1 cemecTp
Pemnenue 3a1a4 Ha MPAKTUYECKUX 3aHATHUSIX 36 1 36
Jlomaniaue WHIUBUAYaTbHBIC 3aJaHUS 3 13 39
YCTHBIN ompoc 5 3 15
TecTtupoBaHue 2 5 10
HToOro nmo aucuunjinge 100 6aay0B
2 cemecTp
Pemenue 3a1au Ha TPAKTUYCCKUX 3aHATHIIX 42 1 42
JlomaiHue WHAMBHIYaTbHBIC 33 JaHHsI 3 10 30
YcTHBIN onpoc 6 3 18
TectupoBanne 2 5 10
HToro no nucuuniube 100 6a110B

®opMBI H KPUTEPHUH TEKYIEr0 KOHTPOJIsSI YCIIeBAEMOCTH
(TexHoJIOrMYecKas KapTa A ctyaeHToB 3SAOUYHOU ®OPMbI OB YUEHU )

®opMBI TEKyIEro KOHTPOJIS

KonuuectBo KOHTPOJIbHBIX

KomnuectBo 0amwios 3a 1

Makc. BO3M. KOJI-BO

TOYEK KOHTp. TOUKY 0aJI0B
1 cemecTp
KonTtponpHas padora 1 60 60
TectupoBanue no temam 1-9 1 40 40
Htoro mo qucnummgae 100 6ass10B
@OpMBI TEKYIIETO KOHTPOJIS KonuuectBo koHTponbHBIX |  KonuyecTBo 6amioB 3a 1 Makec. BO3M. K0JI-BO
TOYEK KOHTp. TOUKY 0a/10B
2 cemecTp
KonTponbHast paboTa npoBepUThH 1 60 60
TectupoBanue nmo temam 10-17 1 40 40
Hroro o nucumIuiviee 100 6a1;10B
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IIkxaJjia oeHKH pe3yIbTATOB 0CBOCHHUSI Y1eOHOI0 npeaMeTa, cC(pOPMHUPOBAHHOCTH Pe3yJIbTATOB 00yUeHH s

®opMma npoBeeHu s

YcaoBus nomycka

IIxaabl OLEeHKH YPOBHS

NMPOMEKYTOYHOIH copmMupoBaHHOCTH [IIkajia olleHKH YPOBHSI OCBOECHHS THCIIUILTHHBI
aTTeCTALMH pe3yJabTaToB 00y4eHHs
VYposueBas mikana | 100 Ganbhas | 100 6anpHas 5-OamipHas mKania, Heauddepenuupo
OIICHKU mkana, % mkana, % nuddepeHpoBaHHas BaHHas OIleHKA
KOMITIETEHITUI OIleHKa/0at
KonTposbHas padota (1o JIOTIOPOTOBBII Hxke 61 Hmxke 61 «HEYJIOBIICTBOPUTEIIHHOY HE 3a4YTEHO
pe3yibraTam /2
HaKOITMTEJILHOTO PEHTHHT A, TTOPOTOBBIH 61-85,9 61-69,9 «YIAOBIETBOPUTEIBLHOY / 3a4TEHO
MUCHMEHHO WIH B opme 3
KOMITBIOTEPHOTO 70-85,9 «xopomoy / 4 3a4TE€HO
JIOITYCKAIOTCS BCE _

TECTUPOBAHUS ) HOBBILIEHHBIN 86-100 86-100 «OTIAMYHO» / 5 3a4TeHO

Dk3ameH (110 pe3ynbTaraM
HaKOMUTEJILHOTO PEeUTHHTa
unu B hopme
KOMIIBIOTEPHOT'O
TECTUPOBAHUS)

CTYACHTHIL




5. METOAUMYECKHUE YKA3AHUA [JISA OBYYAIOIIUXCA IO OCBOEHUIO
YYEBHOI'O IPEJIMETA

5.1. O6mue MeToaHYecKHe PeKOMEHJAIMH 10 OCBOEHHIO Y4YeOHOro mpeaMeTa,
o0pa3oBaTe/ibHbIE TEXHOJIOTHM.

VYuebHbIl npeaMeT peanu3yercss IOCPEICTBOM IPOBEACHMS KOHTAaKTHOW paboThl C
oOy4aromuMucs (BKJIIOYasi MPOBEICHUE TEKYILEro KOHTPOJIS YCHEBAEMOCTH) M HMPOMEXKYTOUHOU
aTTeCTaLlUN.

KonraktHas pabota MOXeT OBITH ayJUTOPHOW, BHEAYAUTOPHOU, a TAaKXKe MPOBOIUTHCS B
AJIEKTPOHHOU MH(GOPMAIIMOHHO-00pa3oBaTelibHON cpene yHuBepceutera (nanee - DMOC). B ciyuae
MIPOBE/ICHUS YaCTH KOHTAaKTHOU pa®oThl o aucuuruimie B SMOC (B COOTBETCTBUU C paCIUCAHUEM
y4eOHBIX 3aHATHH), TPYJOEMKOCTh KOHTakTHON pabora B DUMOC »skBUBajeHTHA ayaUTOPHOMN
pabore.

[IpenogaBanve  OUCLUMIUIMHBL  BEAETCA C  NPUMEHEHHMEM  CIECAYIOIIMX  BHUJOB
00pa3oBaTEeNbHBIX TEXHOJIOTHIA:

-0aJIJIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DIICKTPOHHOE OOyUYeHHE;

- pa300p KOHKPETHBIX CUTYaAIUH.

JUisl OLleHKW 3HAHWIA, YMEHHI, HABBIKOB M YPOBHS C(OPMHPOBAHHOCTH KOMIIETCHIIUN IO
JUCLUIUIMHE TPUMEHsEeTCs OaUIbHO-PEUTHHIOBAs CHCTEMa KOHTPOJIS M OLEHKH YCIEeBaeMOCTHU
CTYJEHTOB. B OCHOBY Oa/uIbHO-PEUTUHIOBOM CHCTEMBI IOJIOKEHBI MPUHLIMIIBI, B COOTBETCTBUH C
KOTOPbIMH (DOPMUPOBAaHME PEUTHMHIA CTYAEHTa OCYIIECTBISIETCS B XOJ€ TEKYLIEro KOHTPOJIs
ycrieBaeMocTd. MakcumalibHOE KoJmaecTBo OamioB B cemectpe — 100.

[To uroram TekyIed ycleBaeMOCTH CTYICHTY MOKET ObITh BBICTABJIEHA OLEHKAa I10
IIPOMEXYTOUHOM aTTecTaluy B COOTBETCTBUM C HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyneHTam,
HaOpaBIIUM B XOJIe TEKYILIEro KOHTPOJS yCIIeBaeMOCTH IO JucuuiinHe oT 61 no 100 6amioB u
BBITIOJTHUBIIMM BCE 0O0s3aTeNbHbIE BHJIbl 3allNTAHUPOBAHHBIX YYEOHBIX 3aHATUH, MO PELICHUIO
npenojiaBaTenss 0e3 MPOXOXKJIEHHs IPOMEXYTOUYHOM aTTecTalMM BBICTABISIETCS OLIEHKAa B
COOTBETCTBHUH CO IIKAJION OLEHKU PE3yIbTAaTOB OCBOCHUSI TUCIUIUINHEI.

PesynbraTr 00yueHus cuurtaercsi cGOpMHPOBAHHBIM (NOBBLIIICHHBIH YPOBEHB), €CIIH
TEOPETUYECKOE COJIEP)KaHME Kypca OCBOEHO IMOJIHOCTBIO; MPH YCTHBIX COOECEIOBaHUSAX CTYACHT
MCUEPIIbIBAIOILE, TOCIEOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO H3JaraeT y4eOHbIH MaTepua;
CBOOOJHO cIpaBisieTcs C 3ajadaMM, BONPOCAMM W JPYTMMM BHUIAMHM 3aJaHUil, TpeOyromux
IIPUMEHEHUs] 3HAHWH, UCIIONB3YET B OTBETE JOINOJIHUTEIBHBIA MaTepUal; BCE MPENLyCMOTPEHHBIE
paboueil y4yeOHOM mporpaMMoOM 3aJaHHs BBINOJIHEHBl B COOTBETCTBUM C YCTaHOBJIECHHBIMU
TpeOOBaHUSAMH, CTYJAEHT CHOCOOEH aHAIM3MpPOBATh IOJYYEHHBIE pPE3YIbTaThl; MPOSBISET
CaMOCTOSITEJIbHOCTh TPU BBINOJHEHUM 33JaHUN, KAayeCTBO WX BBINOJIHEHHSI OLEHEHO YHCIOM
6am1oB oT 86 10 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH PE3YIbTATOB
oOyJeHwus.

Pesynbrar 00y4deHusi cumraercss c(pOpMHpPOBAHHBIM (IOPOIOBBLIIi YPOBEHB), €CIU
TEOPETUYECKOE COJEpPKaHME Kypca OCBOEHO IMOJIHOCTBIO; MPH YCTHBIX COOECETOBAaHUSAX CTYACHT
MOCJIeIOBATENbHO, YETKO W JIOTMYECKH CTPOMHO H3iaraeT y4yeOHbIM MaTepuall; CHpaBisieTcs ¢
3aJladyaMM, BOIPOCAaMU W JPYTMMH BUAAMH 3aJaHHUM, TpeOyroIMX NPUMEHEHMs] 3HaHUI; Bce
NPeIyCMOTpPEHHbIE paboueil y4yeOHOM mporpamMMoil 3a/aHusl BBINOJIHEHB B COOTBETCTBHM C
YCTaHOBJICHHBIMU TpPeOOBAHUSIMH, CTYJEHT CIIOCOOEH aHaJU3UpOBATh IMOJyUYEHHBIE PE3YJbTaThl;
IIPOSABIIIET CaMOCTOSTENBHOCTh NPH BBINOJHEHUM 3aJaHUM, KayeCTBO MX BBIIIOJIHEHUS OLEHEHO
gucioMm OamioB or 61 mo 85,9, 4TO COOTBETCTBYET MOPOrOBOMY YPOBHIO CPOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cuutaercss Hec(pOPMUPOBAHHBIM, €CIIU CTYJCHT NPHU BHIIOJHEHUH
3aJJaHUi HE JIEMOHCTPUpPYET 3HaHWH y4eOHOro Marepuana, JOIMycKaeT OIMIMOKU, HEYBEPEHHO, C
O0JBIIMMU 3aTPyJHEHUSIMU BBINIOJIHSAET 3aJaHMs, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHUH,
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KAaueCTBO BBIMOJIHCHHBIX 33/IaHUN HE COOTBETCTBYET YCTAHOBJICHHBIM TPEeOOBaHUSIM, Ka4eCTBO HX
BBITIOJTHEHUS OLIEHEHO YMCIIOM OallyioB HIKE 61, 4TO COOTBETCTBYET IONOPOTOBOMY YPOBHIO.

5.2. MeTtoanyeckue yKazaHusi M0 CaMOCTOATEILHO padoTe 00yyaroniuxcsi

CamocrosTenbHas pabota oOecreurBaeT IOATOTOBKY OOYYArOIIMXCS K ayIUTOPHBIM
3aHATUSM U MEPOINPUATUSAM TEKYILIEro KOHTPOJS M MPOMEXKYTOUHOM aTTecTaluyl MO H3ydaeMoi
IUCUUIUIAHE. Pe3ynpTarel 3TOW MOATOTOBKHM MPOSBISIOTCS B aKTHMBHOCTH OOydaromierocs Ha
3aHATUSX M B KayecTBE BBHINOJHEHHBIX MMPAKTUYECKUX 3aJaHuil U JApyrux ¢GopM TeKyLIero
KOHTPOJIS.

[Ipy BBINIOJIHEHUHU 3aJaHUN JJII CaMOCTOSITEILHON DPabOThl pPEeKOMEHIyeTcsi MmpopaboTka
TEOPETHYECKOr0 MaTepuayia 10 KaXIOW IPOWJIECHHOM TeMe, a TAKXKE HU3Yy4CHUE PEKOMEHIyeMOU
JIUTEPATYPHI, pesicTaBieHHON B Paznene 6.

B mpormecce camocTosTeNnbHOM pabOThl MPH HM3YYEHUH JIUCHMIUIMHBI CTYIEHTBHI MOTYT
UCIIOJIb30BaTh B CIELUAIN3UPOBAHHBIX ayIUTOPUAX IJI CAMOCTOSATEIbHON PabOThl KOMIBIOTEPHI,
o0ecreynBaIMe JOCTYll K NPOrPpaMMHOMY OOECHEYEHUI0, HEOOXOAMMOMY JUISl HW3YyYeHUS
JTUCIUIUIMHBL, a TAKXKe JAOCTYI Yepe3 HUH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHYIO ceTh «HTepHeT»
K 2JIGKTPOHHOU MH(OpMaImonHo-o0pa3oBatensHol cpeae yausepcurera (QMOC) u anekTpoHHOM
oubmmoreunot cucreme (OBC), rne B AMEKTPOHHOM BHUJAE pAacCIoiararoTcsi yuyeOHbIe U y4eOHO-
METOAMYECKHE MaTepHalbl, KOTOPBIE MOTYT OBITh HMCIIOJIb30BAaHBI JJISI CAMOCTOSITEIIBHON pabOTHI
MIPU U3YYCHHUH TUCIUTUINHBI.

Jns oOywaromuxcss 1O 3a04HOM (opme OOydeHHs caMoCTOsiITeNbHas padoTa sBISETCS
OCHOBHBIM BHJIOM Y4eOHOI1 1eATEIbHOCTH.
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6. VYUEBHO-METOJINYECKOE U THOOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

6.1. [lepeyeHb OCHOBHOI U TONMOJTHUTEJIbHON Y4eOHOI JUTEpPaTYpPhl, HEOOXOAUMOI 1151
OCBOEHUS TUCHHILIMHBI

OcHoBHas1 JiUTEpaTypa:

1. Anrebpa u Hayama Matemaruueckoro aHammsa. 10-11 kmaccel. ba3oBelid u yriyOneHHBIN
ypoBenb : yueOHumk / III. A. Amumosn, 0. M. Komsrun, M. B. TkaueBa [u ap.]. - Mocksa :
[Ipocsemenue, 2018. - 463 c. : un. - (PI'OC. Maremaruka. Anredpa U Hayajla MaTeMaTUYECKOTO
aHanu3a, reomerpus). - Ilpun. - Tlpemm. yka3. - ISBN 978-5-09-034067-0. - Tekcr
HEINOCPEIACTBECHHBIMN.

2. YueOHOo-MeToAn4ecKoe Iocobue mo aucruiuimHe "Matematuka" 1 cemecTp : aia Bcex
cneuuanbHocteir CIIO / IloBomk. roc. yH-T cepuca (PI'BOY BO "IIBI'YC"), Kad. "Bsicu.
matematuka" ; cocT. I'. A. Kupuuek. - Jlokyment Adobe Acrobat. - Toneartu : [IBI'YC, 2018. -
10,7 MB, 449 c. - URL: http://elib.tolgas.ru/publ/Metod MATspo SPO 26.04.2018 1.pdf (mara
obpamenust: 21.10.2020). - Pesxxum qoctyna: i aBTOPU3. TOJIb30BaTeNCH. - TEKCT : 2JIEKTPOHHBIH.

3. YueOHo-MeToudecKoe mocodue mo nucuuiuiiae "MatemaTuka" 2 ceMecTp : I BCeX
cnerransHoctel CITO / IToBomk. roc. yH-T cepBuca (PI'bOY BO "TIBI'YC"), Kad. "Beic.
Matematuka" ; coct. P. M. baxmmnsz. - JJokyment Adobe Acrobat. - Tonbsittu : [IBI'YC, 2018. -
2,29 MB, 135 c. - URL: http://elib.tolgas.ru/publ/Metod MATspo SPO 26.04.2018.pdf (nata
obpamenusi: 21.10.2020). - Pexxum qoctyna: sl aBTOPU3. OJIb30BaTeNel. - TEKCT : 2IEKTPOHHBIH.

4. YuyeOHO-MeTOAMYECKOe MocoOue 1o auchuiuimae "Martematuka". "IlokazaTenbHas u
norapudmuueckas ¢yHkuusa" : ana Bcex cnenuanbHocTed CIIO / IloBomxk. roc. yH-T cepBuca
(®I'bOY BO "IIBI'YC"), Kad. "Breicm. maremaTuka" ; coct. I'. A. Kupuuek. - Tompsitta : [IBI'YC,
2017. - 119 c. - Tekcr : HENMOCPEACTBCHHBIN

5. YuebHo-MeToaMueckoe Tmocobue mo aucuurummae "Maremaruka'. "CTeneHHM W KOpHHU.
Crenennsie pyHkimu. MpparmonaapHble HEPABEHCTBA U ypaBHEHUA" : JJI BCEX CHENHATbHOCTEN
CIIO / IToBomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"), Kad. "Beicur. matematuka" ; coct. O.
1O. NBanoga. - Tonbsattu : [IBI'YC, 2017. - 64 c. - TekcT : HEMoCpe1CTBEHHBIN.

JlomoJiHuTeIbHAS JINTEpaTypa:

6. COOpHHK TUAAKTUYECKUX MATEPUAIOB 10 TEOMETPHH : sl Beex crenuansHocteit CI1O0. Y.
1 / IloBomxk. roc. yH-T cepBuca (PI'6OY BO "IIBI'YC"), Kag. "Bsicmi. MmaTemaTnka" ; coct. P. M.
baxmmnsH. - JJokyment Adobe Acrobat. - Tonesartu : [IBI'YC, 2017. - 1,44 Mb, 112 c. - URL:
http://elib.tolgas.ru/publ/Bahshinyan Sb didakt mater po geometr.pdf (maTa oOpareHus:
21.10.2020). - Pesxum ocTyma: Uit aBTOPH3. TOJIb30BaTelNeil. - TeKCT : 371eKTPOHHBIIA.

7. Cnag-nexuu no nuciurnHe "Maremarnka'. Tema "[IpousBoaHas u ee mprioxeHus" |
s ctynenToB Beex cnernuansHoctei CIIO / [ToBomxk. roc. yH-T ceppuca (PI'BOY BIIO
"TIBI'YC"), [Kad. "Bsicur. matemaTuka"] ; coct. P. M. baxmmnss. - Toasstru : [IBI'YC, 2015. -
309 KB, 48 c. : uin. - CD-ROM. - TekcT : 351eKTpOHHBIH.

8. Cnaiia-nexius no qucnumuinHe "Matemaruka". Tema "TIpeoOpa3zoBanue
TPUTOHOMETPHUECKUX BhIpaskeHUi" : st Bcex cnenuansHocteld CITO / [ToBomk. roc. yH-T cepBHca
(®Ir'bOY BIIO "IIBI'YC"), [Kad. "Beicur. matremaruka'] ; coct. I'. A. Kupuuek. - TonpsaTTH :
I[IBT'YC, 2015. - 1,75 MB, 70 c. : un. - CD-ROM. - Tekcr : 2eKTpOHHBIH.

9. Crnaiig-nexnus o qucryiuimae "Marematuka. Tema "UncnoBbie GyHKIHMH" © TS BCeX
cnernuansHocte CITIO / IToBomxk. roc. yH-T cepBuca (OGI'bOY BITO "TIBI'YC"), [Kad. "Bric.
maremartuka'] ; coct. O. FO. Banosa. - Toawsartu : [IBI'YC, 2015. - 1,69 MB, 47 c. - CD-ROM. -
TexcT : MeKTPOHHBIH.
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[apeirun, U. @. I'eomerpus. 10-11 knaccel. ba3zoBsiii ypoBeHs : yueOnuk / U. @.

[apeirun. - 6-e 3., crep. - Mocksa : poda, 2019. - 240 c. : un. - (Poccuiickuii yueOHUK). -
[MpenM. yka3s. - ISBN 978-5-358-21523-8. - Tekcr : HenmocpeaCTBEHHBIH.

11.

[Tapeirun, U. @. MaTtemaTuka: anrebpa u Hayajla MaTeMaTUYECKOTO aHAJIU3a, TEOMETPHS.

I'eomerpust. bazoBeiii ypoBens.10-11 knaccs : yuebnuk / M. @. llapsirun. - 3-€ u3/1., CTEPEOTHIL. -
Mockaa : Jlpoda, 2016. - 236 c. : ui. - ISBN 978-5-358-17034-6. - TekcT : HEemocpeACTBEHHBIH.

6.2. IlpodeccnoHasibHbie 0a3bl JaHHBIX, HH(POPMANMOHHO-CIIPABOYHBIE CHCTEMBI,

HHTEpPHeT-pecypcChl

1.
2.

3.
4. Hayuynas snektponHas Oubnmoreka e¢LIBRARY.RU [Dnexkrponnsiii pecypc]. - Pexum

EcTecTBeHHbBIE M1 MAaTEMAaTUYECKUE HAYKHA B COBPEMEHHOM MUPE

W3Bectusi CapatoBckoro ynuBepcutera. HoBas cepusi. Cepusi: Marematuka. MexaHuka.
NudopmaTtuka

MaremaTtrka 1 MaTeMaTUYECKOE MOJICIIMPOBAHUE

nocryma: http://elibrary.ru/defaultx.asp. - 3aru ¢ 3xpana.
OnekTpoHHas OuOIMoTeuHass cucTeMa IIOBOKCKOTO TOCYIapCTBEHHOTO YHHUBEPCUTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum pocrtyma: http://elib.tolgas.ru./ - 3ari. ¢ skpana.
DnekTpoHHO-0MOMoTeuHast cuctemMa Jlanp [DnekTpoHHbIH pecypc]. - Pexxum pocryma:
https://e.lanbook.com/. — 3aru. ¢ skpana.

DeKTpOHHO-0MOIMOTeYHast cucTeMa Znanium.com [DIeKTpoHHBIA pecypc]. - Pexum
noctyna: http://znanium.com/. — 3ari. ¢ skpaHa.

6.3. [IporpaMmMHoOe oGecniedeHHe

I/IH(bOpMaI_II/IOHHOC obOecrieyeHue y‘IC6HOl"O nponecca 1o JUCHUINIMHE OCYHICCTBIIACTCA C

HCIOJIb30BAHUEM  CIIEJYIOILEr0 IPOrpaMMHOr0 obOecreyeHusl (JIULEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMoro), B TOM YUCIIE OTEYECTBEHHOTO IIPOU3BOJICTBA:

Ne HaunmeHnoBanue YcaoBust focryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CeTH YHUBEpCUTETA (JTUIIEH3MOHHBIN
JIOTOBOP)

2 Microsoft Office U3 BHYTPCHHEH CETH YHUBEPCUTETA (JTMIICH3UOHHBIH
JIOTOBOD)

3 Koncynsrantllntoc U3 BHYTPEHHEH ceTH yHUBepcUTeTa (JIMLIEH3UOHHBIH
JIOTOBOD)

4 CZ10 MOODLE 13 110001 TOUKH, B KOTOPOH UMEETCS IOCTYII K CETH

WHTepHeT (JIMLIEH3MOHHBIN JOTOBOP)



http://www.ecorussia.info/ru
http://znanium.com/
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7. OMUCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJUMOM JIJIs
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O TIPOHECCA 11O YYEBHOMY
HNPEIMETY

CrienuanpHble TOMEIIEHHS MPEACTABISAIOT CO00i ydeOHbIE ayIuTOPHH Ui HPOBEICHHS
3aHSATUNA BCEX BUOB, MPEIYyCMOTPEHHBIX 00pa30BaTEIbHOM MPOrpaMMOiil, B TOM UYMCIE TPYMIIIOBBIX
U MHAMBUYAJIbHBIX KOHCYJbTALMM, TEKYIIEr0 KOHTPOJIS U IIPOMEXKYTOUHOM aTTECTalluy, a TaKKe
MOMEIIEHUsI JUI1 CaMOCTOATENbHOW paboThl, MacTepckue u Jaboparopuu, OCHAIECHHBIC
000pyJIOBaHUEM, TEXHUYECKUMH CpEICTBAMH OOyYeHHs M MaTepHajaMH, YYUTHIBAIOIIMMU
TpeOOBaHUsI MEXTYHAPOIHBIX CTAaHAAPTOB.

IIpakTuyeckue 3ansTus. /i NpoBeIeHNs IPAKTUIECKUX 3aHATHI UCIOIB3YyeTCs yueOHas
ayTUTOPHS, YKOMIUIEKTOBAHHBIM MeOeNbl0 U TEXHUYECKHUMH CPEICTBAMHU OOYYEHHs, CIIYy KallUMHU
Ui TpeAacTaBleHHs ydeOHOW uHpopMmauuu (TepeHOCHOW HA0Op  JIEMOHCTPAI[MOHHOTO
obopynoBaHus (IPOECKTOP, IKpPaH, /HOYTOYK).

IIpome:xkyTounass arrecrauusa. U1 DpOBENEHHS IPOMEKYTOYHOM aTTECTaluy IO
JTUCIUIUIMHE HCIIOJB3YIOTCA KOMIBIOTEPHBIE KIIACCHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOH C
BO3MOXXHOCTBIO MOJAKIIOUEHUSI K ceTu VIHTepHeT M oOecrnieueHueM JA0CTyna B 3JIEKTPOHHYIO
nH(OPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  yHHBEpCUTETa W/WIKM  y4eOHble  ayIAUTOPHH,
YKOMIUIEKTOBAHHbIE MEOEIIbIO U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUS.

CamocrosiTeibHast padora. [lomemienuss A CcamMOCTOSITENBHOM pabOThl OCHAIIEHBI
KOMITIBIOTEPHOW TEXHUKOH C BO3MOYKHOCTHIO MOJKIJIIOUEHUs K cetu «lHTepHeT» M JocTynmoMm K
ANEKTPOHHONW HH(OPMALIMOHHO-00pa30BaTeNbHON cpene yHuBepcutera. [lns  opranuzanuu
CaMOCTOSITENTbHON PadOTHI 00yUYAIOIINXCS UCIOIIB3YIOTCS:

- KOMIIBIOTEPHBIE KIIACChl YHUBEPCUTETA;
- Oubmmoteka (Menmasai), UMEIOIas MecTa Il 00yJarolUXCsl, OCHAIIICHHBIE KOMITBIOTEpaMH C
JOCTYTOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

JuekTpoHHas wuHpopMalMOHHO-00pa3oBaTeabHast cpeaa yHuBepcurera (QUOC).
Kaxnplii oOyuwaromuiics B TeyeHHE Bcero Inepuoja oOydyeHHs oOecleyeH HWHIMBUAYaIbHBIM
HEOTPaHUYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMalMOHHO-00pa30oBaTeNbHON  cpene
yuuBepcutera (QUOC) http://sdo.tolgas.ru/ u3 1m0l TOUYKH, B KOTOPOW HMEETCS IOCTYN K
MH(POPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOW ceTH "MHTepHeT", Kak Ha TEPPUTOPUH YHUBEPCHUTETA,
TaK U BHE €€.
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8. OCOBEHHOCTH OPIrAHM3AIMMU OBYYEHUA I JiMIO C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipu HeoOxommMocTu pabodas mporpaMMa MOKET ObITh aJanTHpoBaHa JUIsl oOecreyeHHs
00pa3oBaTENBHOrO MPOLECCa WHBAIUIOB M JIMIl C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]I0POBBS, B
TOM 4YHCIIe JJIs TUCTaHIMOHHOro oOyueHus. Jlyig storo tpedyeTcsl 3asiBI€HHUE CTyAEHTa (€ro
3aKOHHOTO TPEJICTaBUTENS) M 3aKIIOYEHHE IICHUXOJIOTO-MEAMKO-TIearornyeckoil  KOMHUCCHU
(IIMIIK).

K mpenmeTHbIM pe3yibTaTaM OCBOSHUS TUCIHUILIMHBI TOTIOJHUTEIEHO OTHOCATCS:

1) muist crenbIX U cIabOBUASAIIMX 00YJarOITUXCS:

- OBJIAJICHHE NpPaBWIAMU 3allUCH MaTeMaTH4YecKuX (opMya M CIEHUATbHBIX 3HAKOB
penbedHO-TOUeYHOM cucTeMbl 0003HaueHuit JI. bpaiins;

- OBJIAJICHUE TaKTHJILHO-0CA3aTEIbHBIM CIIOCOOOM 00CIIETOBAHMS U BOCTIPUSTHS pebe(hHBIX
M300paKeHUI peAMETOB, KOHTYPHBIX U300paKeHUN TeOMEeTpUYecKuX (pUryp u apyroe;

- HaJIW4YUMe YMEHUS BBIMOJIHATH T€OMETPHYECKHE IMOCTPOCHUS C TOMOINBIO MHUPKYIS U
JTUHEHKHU, YUTaTh peibedHble rpa@uKu 3JIEMEHTAPHBIX (PYHKUMNA HAa KOOPAMHATHOM IUIOCKOCTH,
MPUMCHSITh  CICIHANBHBIC MpUcCHocoONeHuss s penbedroro uvepdenus ("padremen",
"[lxonpHUK");

- OBJIQZICHWE OCHOBHBIM (DYHKIIMOHAJIOM TMPOrpaMMbl HEBH3yaJIbHOTO JIOCTyNa K
nH(pOpMallUM Ha HKpaHe IEePCOHAJIHLHOTO KOMIIBIOTEpa, YMEHHE HCIOJIb30BaTh IE€PCOHATIbHBIC
TU(QIOTEXHUYECKUE  CPEICTBAa  MH(POPMAIMOHHO-KOMMYHHKAIIMOHHOTO  JIOCTyNAa  CJIETBIMH
o0y4aromuMucs;

2) nuig 00y4aroIKXCs C HApYUIEHUSIMHU OIOPHO-/IBUTaTENIbHOTO ariapara:

- OBJIAJICHUE CICIUATbHBIMU KOMIIBIOTEPHBIMH CpPEICTBAMU MPEACTABICHUS M aHaIHu3a
JaHHBIX M yMEHHE HCIOJb30BaTh IMEPCOHAIBHBIE CPEACTBA JOCTYNA C YYETOM JIBUTATENBHBIX,
pedeBUTaTeIbHBIX U CEHCOPHBIX HAPYIICHHUIA;

- HUINYHE YMEHUS HCII0JIb30BaTh MEPCOHATIBHBIE CPEJICTBA JJOCTYIIA.

B cnyuae HeoOxomumocTH, OOydYaroOmUMCS U3 4YHCIAa JUI] C OrpaHUYECHHBIMU
BO3MOXXHOCTSIMH  37I0POBbsI  (IT0  3asIBJICHHUIO OOYyYarOmerocs) a Ui WHBAIUIAOB TaKXKe B
COOTBETCTBUM C WHAMBHIYAIBLHOM MpOrpaMMol peadHIMTAllMU WHBAIUAA, MOTYT IpeaaaraThcs
CIIEyIOIle BapHaHThl BOCIPUATUS y4yeOHONM HHGPOpPMAllMUM C YYETOM HUX HHIUBUAYATbHBIX
NcuXxo(U3NUecKux OCOOCHHOCTEH, B TOM YHWCJIE€ C MPUMEHEHHWEM OJIIEKTPOHHOTO OoOyueHus u
NUCTAHIIMOHHLIX TEXHOJIOTUH:

- JUIS JIUI] C HApYIICHUSMHU 3pEHUS: B MeyaTHOU ¢opMe YBETUYEHHBIM HIpU(PTOM; B hopMme
3JIEKTPOHHOTO JIOKYMEHTa; B popMe ayanodaiina (rmepeBoj yueOHbIX MaTepUaIoB B ayanodopmar);
B meuyaTHOW Qopme Ha s3blke bpaiinsg; WHIUBUOyadbHbIE KOHCYIBTAllMU C MPHUBJICUCHUEM
TI/I(bJ'IOCYpI[OHCpeBOJILII/IKa; UHAUBUAYAJIbHBIC 3a/IaHUS U KOHCYJIbTAllUH.

- Ui JIMI C HApYIICHUSMHU CITyXa: B Me4aTHoOi opme; B hopMe dIEKTPOHHOTO JOKYMEHTA;
BUACOMATCpHAIbI C CY6TI/ITpaMI/I; WHJIWBUIYAJIbHBIC KOHCYJIbTallun C MPHUBJICYCHHUEM
CYpAONEPEeBOIUNKA; HHINBUyaTbHbIC 3aJaHUSI M KOHCYIIbTAIUH.

- IS T ¢ HapyLIIEHUSIMU ONIOPHO-JBUTATEIBHOIO anrnapaTa: B edyaTHoi ¢opme; B hopme
ANEKTPOHHOTO JOKYMEHTa; B popMe ayauodaiina; MHAUBUIyaTbHbIC 3aJaHUS U KOHCYIIbTAIIUH.
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9. OLEHOYHBIE MATEPHA.IBI (®OHJL OIEHOYHBIX CPEJCTB) /151
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl IJIfl TEKYHIEr0 KOHTPOJIA YCII€EBA€EMOCTH

TeOpeTI/I‘IGCKI/Iﬁ Marepuall HU3y4acTCia Ha  IOPaKTHYCCKHUX  3aHATUAX. CTy,I[eHTaM
npeajararoTcd IMpPaKTUYCCKUC 3aJadud IJid paGOTH Ha 3aHATUAX B ayJUTOpUH, WU OOMAIIHUC
WHAUBUAYAJIBHBIC 3aaHUA, KOTOPBIC paClIpEaACICHEI I10 TEMaM.

HpaKaneCRne 3aJa4H 1o TeMe « BbIuncjaeHus u npeoﬁpasoBaHnﬂ»

1. Pemure mpomnopiuio %=3; 42 2+2.1=2,14+X.
X

2 2 y6 1 2
2. Beruncnure (Xg) , 273, —; (—3) .
y a
6 , 1
3.Pemmire ypaBHeHHE EX =195. Ecin ypaBHeHHe umeeT 0ojiee OJHOTO KOpHS, B OTBETE

3aIAIIATEe MCHBIITNHN N3 HUX.

1

4 Halnure KOpeHb YPAaBHEHUS = .
JUTE KOpeHb P 7x—15 4x+3

3. Haiimure kopenb ypaBHeHusi \—72+ 17 X = X . Ecinu ypaBHeHHE uMeeT Gojiee OHOTO KOPH,

YKaXUTC MEHBIITNHN U3 HUX.

p(b)

5.Haiinute 1 , €CIIU p(b)=(b+%)-(3b+%)npnb¢0.
(o)
b

Y10-316
—.

6.HaiinuTe 3HaUCHNE BBIpA)KEHUS T

m
7.Haiinute 3HaueHHe BBIpOKECHUsS] ———— npu M =125
2lm - Um

22,5 . 35,5

8.HaiinuTe 3HaUeHNE BBIpA)KEHUS 5%

9.BrimonHuTe 1eHCTBUSA ¢ anreOpaniyecKuMu

1 5 2x-2Y) x-1 x—10
IpoosiMU +— + . -

x+1 x*-3x-4 x-4 ) 2x-1 2(4-x)
10.BrImoHATE ACHCTBHS ¢ AIreOpanIecKuMHU
oG 22x+5y_ : Oy |- X_5y+2+ X+Yy

X°=2Xy X° —4xy+4y X+Yy X—5Yy

Jlomawnee unousudyanvnoe 3adanue no meme « Tekcmoewvie 3a0auu
1.B yHUBepCHUTETCKYIO OMOIMOTEKY MPUBE3NN HOBBIE YUEOHUKHU MO T€OMETPUU ISl 2—3 KYPCOB,

mo 280 mTyk mms Kakaoro Kypca. Bce KHHIM OJMHAKOBBI IO pasmepy. B kHmxkHOM 1mikady 7
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MOJIOK, Ha Kaxaod monke momertaercss 30 yueOHMKOB. CKONBKO MIKa(QOB MOXKHO ITOJHOCTBHIO
3aMO0JIHUTh HOBBIMU y4eOHUKAMU?

2.bosibHOMY TTPOMTUCAHO JIEKApCTBO, KOTOpoe HYxHO muth o 0,5 r3 pasa B neHs B TeueHue 21
nus. B ogHoit ymakoBke 10 tabnerok nekapcrBa mo 0,5 r. Kakoro HamMeHbIIEro KOJIMYECTBA
YIaKOBOK XBAaTUT Ha BECh KypC JICUCHHUS?

3.0nToBas 1iena yueObuuka 170 pyOneit. Posnuunas niena Ha 20% Bbllie onToBoi IieHbl. Kakoe
HauOOJIbIIIEe YHCIIO TAKUX YICOHUKOB MOKHO KYIHTH IO po3HUYHOU 11eHe Ha 7 000 pybmneit?
4.1laBen MBaHOBMY KynuJ aMEPUKAHCKUI aBTOMOOWJIb, CIHIOMETP KOTOPOIO IOKa3bIBAET
CKOPOCTh B MHIJIIX B yac. AMepukaHckas muis paBHa 1609 m. KakoBa ckopocTh aBTOMOOWIS B
KAJIOMETpax B 4ac, €CIIU CIHIOMETp MoKa3biBaeT 65 muib B yac? OTBET OKPYIJIMTE 0 LEIOTO
qucha.

511t Toro, 4ro0Obl CBsi3aTh cBHUTEp, x03siike HYy:kHO 800 rpaMMOB IIEpPCTH KpPacHOrO IIBETA.
MoskHO KymuTh KpacHyto mpsoky o mneHe 80 pyoseit 3a 100 1, a MOXKHO KyMHUTh HEOKPALICHHYIO
npsoky 1o nene 50 py6uneit 32 100 r u okpacuts ee. Onun naketuk kKpacku crout 20 pyOse u
paccuntan Ha okpacky 400 r mpspku. Kakoi BapuaHT MOKynku jemieie? B oTBeT Hamuiure,
CKOJIbKO pyOuiell OyJIeT CTOUTh 3Ta MOKYIIKA.

6.J171s1 M3roTOBJICHHS KHIDKHBIX TMOJIOK TpeOyercst 3aka3ath 48 OJMHAKOBBIX CTEKOJ B OJHOM U3
tpex ¢upm. [Tnomans kaxmoro crekna 0,25 m°. B Tabauie IpuBeeHb! IEHB! HA CTEKTIO, a TAKKe

Ha pe3Ky creko U nuindoBKy Kpasi. CKoJbKo py0Oiiel OyJeT CTOMTh CaMblil IeHIeBbIl 3aKa3?

®dupma Ilena crekna (py6. 3a 1 .m?) Peska u nummdorka (py0. 3a 0JHO CTEKIIO)
A 420 75
B 440 65
B 470 55

7. HezaBucuMas skcniepTHas j1abopaTopusi onpeaesseT peHTHHr R ObITOBBIX MpHOOPOB Ha OCHOBE
koa¢dunmenta reaHoctd, pagHoro 0,01 cpenneit nensr P, mokazareneit GpynknuoHamsHoctn F ,

kauecTBaQ u nu3aitna D . Kaxknaplii w3 mokasatenell oreHMBaeTCs IeiabiM ducioM or O g0 4.
HtoroBeiii pedTUHT BhIUUCIsAETCA 1Mo dopmyre R = 4(2F +2Q+ D)—0,0lP . B Tabmume manb

CpCaHAA HOC€HAa W OHCHKH KaXAOTO TI0Ka3aTeiisl [JIsI HCCKOJIbKUX Mozaeaen QJICKTPHUICCKUX
MHCOPY6OK. OHpe,[[CJ'II/ITC HaAWBBICIINI peﬁTHHT MMPEACTAaBJICHHLBIX B Ta6J'II/II_[e Mozeaeu

ANEKTPUUYECKUX MICOPYOOK.

M%ZZ;J;Zu Cpeonan yena | OYHKYUOHATLHOCHD Kauecmeo Huszaiin
A 4600 2 0
5 5500 4 3 1
B 4800 4 4
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r 4700 2 1 4

8.Uetsipe pyOamiku gemeBie Kyptku Ha 8%. Ha CKOJNIBKO NMPOIEHTOB IATh PyOamieK TOpOKe
KypTKu?

9.Teruoxo MPOXOAUT MO TEUCHHIO peku a0 myHkra HasHadyeHus 200 kM M mocie CTOSIHKH
BO3BpaIacTCsl B IYHKT OTMpaBieHus. Haliaure CKOpPOCTh TEYEHUs, €CJIM CKOPOCTh TEIUIOXO/a B
HETOJIBMKHOM Bojie paBHa 15 km/4, cTosiHka qymtcess 10 yacoB, a B MyHKT OTHPABJICHUS TEILUIOXO.
Bo3Bpamaercs yepe3 40 yacoB mocie OTIUIBITHS U3 Hero. OTBET naiiTe B KM/4.

10. IlepBas TpyOa mpormyckaeT Ha 1 JUTp BOJBI B MUHYTY MEHbIIE, YeM BTOpas. CKOJIBKO JUTPOB
BOJIbI B MUHYTY TIPOITYCKaeT BTopas TpyOa, eciu pedepByap oobemom 110 nuTpoB oHa 3amonHseT

Ha 1 mMuHyTy OBICTpEE, YeM nepBas Tpyoda?

IIpakTHyeckue 3a1a4u o TeMe «PemieHue ypaBHeHuUii»

Pemmre anrebpanueckue ypaBHenus 1 - 6.

2 _ @, .y 2 . X’ =6-
1278 53y 8 X =6-x 4-X7+8-x_2-X7-6-X
<—6 x—1 X+2 x—3
3.[BX22 o[ o )04 5x- 222X (x47). (4x—8)=0
x—4 X=2 2=X

5.3x2—/3x=2=06.12x* -7 x+1=0

Z[0Maumee HHIUBUAYAJIBbHOC 3aJTaHUE IO TEME «CteneHnu u KOpHI.

Bapuanm Al

5 1

= 2
1. Haiinure 3HaYeHHE BBIPAKEHUS  a) (3 22.2 )6 ; 0) 2X 2 11
X —_ =
X

2. Pemute ypaBHEHHS

1
a) (y’-1)°=2; 6) Vx+12=x; B) V3—x-\1-3x=x+5;1) X2 4+ x+24x2+ x =0.
x+y+,/x-y=7;

3. Pemute cucreMy ypaBHEHHA
X-y=4.

4, OHpe,Z[CJ'II/ITC 3HAUYCHUA a , OJId KOTOPBIX IIpU X = 1 BeImonHsIETCS HCPaBCHCTBO \/a -X2X

Bapuanm b1

2 1

4o 3 w3 3
«/3 «/5; 6) X=X —2§ﬁ+l-xl+1
§9-3 3

1. HaiimuTe 3HaUYe€HHUE BHIPAKCHUS Q)

T ynpu x =38.

x3 -1 x3-1

2. Pemiute ypaBHEHHSA
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2 1
a) 2X3+3x3—=5=06) V6—4x—x* —x=4
B) 3+ x—+7-x =2r)(x2—9x+14)-x/X2—9 =0
«/x+y+4/x2+x-y=3;

3. Pemute cucreMy ypaBHEHHA
X+y+x*+Xx-y=b.

6

x? = x

4. Vicionb3ys METOJI HHTEPBAIIOB, PEIMTE HEPABEHCTBO + X’ — X <

Bapuanum Bl

1. HaiimuTe 3HaUYe€HUE BBIPOKCHUS
1 5 2

3 3 _y3
a) x3f26+15\ﬁ-(2—\ﬁ) 0) XX 1+ 11 X X2 ; npu x=125.

x3—-1] x+x3

2. Pemute ypaBHEHHS

2) V3+5—x =+/x 6)4-\/3—%—\/)( 3

3x—-1
B) YX+7 =Vx+3 r) ¥x+3Yx-16 =Yx-8

3. Pemute cucreMy ypaBHEHHIA
X+ y—2~fx- y—«/;+\/§= 2;
Ix+ \/Y= 8.

4. HaiinuTe 3HaueHus a , IpU KOTOPHIX pPaBHOCUIIbHBI HEPABEHCTBA (X - a) X=2>0ux>a

IIpakTnyeckne 3agaun no teMe «CreneHu u Jorapugmbn
|. Berancnure 3Ha4eHus BeIpakeHwi 1- 13.
18°-12°-8" (9-16™ +16")’ . (4-3%+7-3%)-57  §.20-9.2013.22
24° .62 ' (4n—1+4n—z)4 ' (19.274)2 1 4.2 44.27-8.24

1

3m™2_-2.3" 3™ 6 XY X2 — X

31 - 621 1 Tt 1

5.

,econ X=9;y=49.

1
7.10g, 27 — 2log, 3+ log, §+7 *8.log, 2+ log, 8-log, 4/8 9.10g, \/5 +log ,; 3/9 10.

3 3 3

log,, log, log, 25 11. log, (Iog4 3/4_) 12. log, Ya®-b,ecu log, b=13.

13.log, Y/a’-b,ecru log, b= 13.

I1. Yopocture Bblpaxenue 14 — 15.
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a®"—a"m? az—b? |a-b-a®+a-b? 1
14. 2n-2 n315' 1 1 1 1

a’""—a" - R a+b
az—b? a®+b?

I1. CpaBuute yncna 16 — 20.

4 3
16. 75 u 15" 17. 200° u 14* 18. (é) u [%) 19. log,, 35 u log,, 5320. log, ; 2 u log, ; 3

IV .Tloctpoiite rpaduk pyakiuun 21 — 24.
21) y=2%; 22)y=6); 23)y=(0,3)"; 24)y=10".

V . JIns kaxxaoro 3Ha4eHHs mapamerpa D Haiigure o6macTs onpenencHns GpyHkmmu 25 — 26.
25. y=log, (b-x+2) 26. y=log,(b-x—1)

VI . Haiiaure pa3HOCTh MEXKIY HAUOOJBIIIUM ¥ HAUMECHBIITUM 3HAYCHUSAMU QyHKIUU 27 — 28

27. y=1log, X Ha IpOMEeXyTKE [é ,%:| 28. y= Iogi X Ha IIPOMEXKYTKE [% ;81} .
3

IMpakTuyeckue 3axa4yu no reme «OyHkuuu. YpasHenus. HepaBencrsay.
x? =4
X+5

1. Haiinure o6nacTs onpesenenus GyHKIuii: y=+2X—4;y =
2. TlocTpoiite rpagukn QyHKIHMiA: Y=+ X—4 ;Y = |X| +3

3. Pemmnre ypasHenue [3x—6/=—4

4.PemmTe HEpaBEHCTBO (X— 2)-(X+ 3)-(X—5)2 >0;|x-1<2

5.ITonGepute KopeHb ypaBHeHHs X+ X =10 . Jlokaskure, 4TO IPYruX KOPHEH 3TO ypaBHEHHE HE
uMeer.

6. [Toctpoiite rpaduk HepaBeHCTBA X+ Y >0.

Ycrublii onpoc no teme «HMccaexoBanue pyHkuumn»

1. KakoBa o0acth onpeeienus GyHKIUN Y =+/5X —4 |:y =3 1 10} :
X+

2. SIBnsiercs M YETHOM W HeusTHON dyHKmms Y =5X" [y = 2X3:| ?

3. HaiiauTe Touky nepecedyenus rpaguka QyHkuun y = X°> —5X +6 [y =2X+ 8] C OCBIO OpJIMHAT

(abcmmcce).
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4. Haiimute Touky nepecedenus rpadpuka yakiun Yy = 3X+ 15 |:y =x*+7x° - 9] C OCBIO

aocrucc (opauHar).

5. Kakue HepaBeHCTBa HAJI0 pEIIUTh, YTOOBI HANTH MTPOMEXKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIIUU
2 2
y=X" =X [y =X-2X } . YKaXuTe TOUKHU 3KCTpeMyMa (QyHKITUN?

JlomalHee HHAMBUAYAJbHOE 3a/JaHUE 110 TeMe. YCcTHass padora no teMe «JIuHeiiHas
byHxums»
1. IIpu xakoM ycioBUU TpauK JUHEHHON (PYHKIMH MepeceKaeT och abCUUCC B TOUKE, HMEIOLICH
OTpHULaTeNbHYIO adcuuccy?
2. [IpuBenute nmpumMep JMHEWHON ()YHKIIMH:
a) TOJIOKUTEIRHOM Ha BCEH YHCIIOBOM OCH;

6) TIOJIOXKUTENBHOM IPU X < X,, [JIe X, — HOJIb (QYHKIHU.

3. Ilpu xakom 3HaueHHu A QYHKUUA Y = (a - 2) X+ 3a—4 sBusgercs 4€THOU?

4, Haiismre 3Hauenus K, mpu KoTopeix (yHkuus f (X) = (k - 1) X+k? =3 MOHOTOHHO
BO3pacTaer.

5. Kak u3mensiercs rpaduk nuneitHoi Gpynknun Y = kx+b ¢ usmenennem b npu nocrosunom K ?

6. 3o0pa3ute cxemarnyecku rpadpuk GpyHknuu y = kX + b, ecnu:

a) k>0;b>0; 0) k<0;b>0; 6¢) k=0;b>0.

7. U3BectHo, uto K < 0. Ompenenure Bua yria, oopazoBaHHoro rpadpuxkom dyHkmuu y=kx+b ¢
0CBI0 abcuucc.

8. Hanmmmre ypaBHeHUs: @) npsiMol, coaepikaineit ouccekrpucy LAOB , pacnonoxenHoit Bo 11

yeTBepTH; 6) Tpsimoit AB U mpoxoasmied yepe3 TOYKH (1; 0) u (O ; —1) ;  8) TIPIMOI
mapasiensHoi ocu OY i nmpoxosimeit yepes Touky (1;0); 2) ocn aGermce.

3aoanusn no meme «@yukyus u eé ceoucmea.

S A .
J[J* | | | | | | 1 Byner i 3aBUCUMOCTb IyTH OT BpeMEHH (DYHKIIMOHATBHOH

1 /

2 1] 3aBUCHUMOCTBIO?

O L x

i lF 117 1 2. Ckonpko OymeT CTOMTH IMOE3[Ka B TaKCH, €Clid mocajaka ctout 50
A

i ’;“\T“f“*”*j pyoOneii, a kaxaplii kwiomerp 15 pyOneii? Ckonbko OyaeT CTOUTH

H0e3/IKa, ECIIM PACCTOSIHUE 10 JJ0Ma OT KUHOTeaTpa « Kunonnekc» 5 U7 KUIOMETPOB?
3. ABromoOmns «LADA- GRANTA» croutr 280000 pyOneil, a rotoBasg amopTu3auus (W3HOC)

coctaBisier 23500 pyOneii. Beipa3ure cToUMOCTh aBTOMOOWJIS, B 3aBUCUMOCTH OT €0 SKCILTyaTaI|H.
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4. Haitnute 06acTh onpeaesneHus PyHKITUH.
a) y=X;2; b)y=x*+2x+3; c)y=+x°—-4x.
X

5. HaiiauTe o6nacTs 3Ha4eHus QyHKIMA. &) Y = \/m; b)y=x*+2; ¢c)y= sin(3x).

6. Onpenenuth, Kakue U3 (QYHKLIMA SBISIOTCS YETHBIMA (HEYETHBIMM), @ KAKUe HE SBISIOTCA HU
YETHBIMHU, HU HEYETHBIMML. & ) y=3\/;; byy=x>=x*; c)y=x>=x°; d)y=x"+x+1.

7. Ykaxure, Kakue 13 (QYHKIMHA SBISIOTCS NEPUOJAMYHBIMA M HANWIUTE WX OCHOBHOW IIEPUOLL.
a)y={x+1}; b)y=x’-x; c¢)y=cos(3x).

8. Tlnomaas NpsMOYTOJIbHUKA CO CTOPOHAMU 3 cM U X cM paBHAa S (mz) . MOXHO J11 c4MTaTh, UTO

3HAYEHHE TIEPEMEHHON S 3aBHUCHT OT BHIOOpA TepeMeHHoi X ?

9. OyHKkIMs 3a1aHa TAOTUIICH.

X —4 -3

f(x) -8 —6

DyHKIKSA UMEET 3HaYeHne, paBHOe 4 , el 3Ha4YeHHE apryMeHTa paBHo  ?

10. Mana ¢pyHkuus y =—-3X+2.
a) HaliuTe 3HaYeHHe (DYHKIMU TPU 3HAUCHUH NTEPEMEHHON paBHOU —4;2.
0) HaliguTe 3HaYCHHUE IEPEMEHHOMN, €CITM U3BECTHO 3HaueHue GyHkiuu f (X) =5; f (X) =0.

11. U3 panHbIX (yHKIMH BbIOEpUTE Ty, TpadyiK KOTOpOW MMeeT HauOOoJIbIlee KOJMYECTBO TOYEK

NepeCcCUCHUA C OCbIO a6CHI/ICC.
a)y=(x=5)-(x=7); b)y=|[(x=3)-(x+4); c)y=x"+4; d) y=—(x—-4)"-16.
12. Tlo rpapuky ¢yukmmm y= f(X) ompememure ¥ 3amMIIATE,  HCMONB3YS CHMBOJIHYECKHE

0003HaUEHMS.
a) Hynu ¢QyHKIUHU, 0) Hambosbllee 3HaueHHe (YHKIUU, B) HaMMEHbIIee 3HAUeHUE (YHKIUH, T)
MIPOMEXYTKH BO3paCTaHUsI PYHKIMHU, 1) IPOMEKYTKH YObIBaHUS (QYHKIUH.

13. OObsicHUTE, KaK TOCTPOUTD rpaUK (YHKIIUH.

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

14. MO>XHO NPEATIOKUTD CTY/IEHTaM HalMcaTh COYMHEHHE 110 TEMaM.

1. MHoronmukuif Mup QyHKIHUI. 2. MuHUMYM U MakcuMyM ¢yHkuuu. 3. Pa3Butue moHsTus
GyHKIUH.

15. CocTaBbTe TEMaTUYECKHUI CIIOBAph WM CIPABOYHHK IO PEIIEHUIO HEKOTOPBIX TUIMWYHBIX 33ad MO

TeMe « QYHKYUAY.
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16. BeicoTa citost BoAbl N, U3 0TBEpCTHS PACIIONOKEHHOTO HA BBICOTE Z , BBITEKAET KUIKOCTh. Ha
KaKOH BBICOTE Z JOJDKHO PacrojiaraTbCsi OTBEPCTHE, YTOOBI TATBHOCTh CTPYH BOBI ObLiIa HAMOOJIBIIICH?

17 . Tlocrpoiite rpaduku Gynkuii 1 — 8 .

_ X?=2x 2|x-2|
1. y= P +X2. y=|x+2|+|x-3[3. y=x-2|x+1

_ X -x-2 ‘Xz_l‘ 3. 3. 5. 5
4. y= x+1] t 51 5)y=x’; 6)y=-7: 7)y=-2x" 8)y=xX

IpakTnyeckue 3axauu no reme «IlokazarenbHplie u JorapupmMuyecKkue ypaBHeHHsl,
HEPABEHCTBA M UX CUCTEMbD)
I Pemnte npocreiiime nokasaTenbHble U Jorapupmuueckue ypasaenus 1 — 10.

1

1. 2*=8.2. 32 =9 3 3<% == 4.10°8=05. 2=

1
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. Pemure nmoka3arenpHble U Jorapudmuueckue ypasuenus 11 —20.

X 1.2 2
1 x2 _ 1 1 2" o —4x+2 2 —
11. (5) 2'=7 1 (?) . 13.499°=7 14, log (%’ +35x) =4

Iogls(4 x2-12 x+9) _ 3Iogs(x2+2 x+1)

15. Iog%(x2+x)=4 16. 16 =
17. Iogs(l—x)=Iogs(xz+x+2)18. log, \/x—6 —log, \/x—3=log7§—2

19. log, (x+5)" +log, (x+5) = log, (x+5)’ +1log, X

3 2
20. log, (x—2) —log, (x—2) —log, (x—2)=log ; (5x)
I11.Pemute mokasarenbHbIe M JOrapU(pMUYECKHE YPaBHEHHs Pa3IMYHBIMH METOTaMH (METOJOM

BBIHECCHHSI 00IIEr0 MHOKHUTEISI; METOIOM 3aMEHBI ITepeMeHHol) 21 — 34.

X X=1
21. 2.3 _6.31_3*=0.22. (é) +(%) ~3023. 22 —16-2" =0

24, {(71] + 1”(71]2 —(71) + 1} =825. (27 -1)-(2" +2> +1)=7

26. e*-Inx+e*-In(x—9)=027. cos X - log, , x—cos x-log, , (x +3) =0

28. tgx-log,, (x—4)+tgx-log, s (x+4)=029. V6+2-5* =5"—1
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2X X 2 _
30. 4*2 —-31.2*"1 —8=031. V2 —7. V2 -8=032. log, x 6 5I09’3)(:133.
2 2 log, x-3 3-log, X

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

IV. Pemmre ogHOpoaHBIC ypaBHEHUS 35 — 37.

36. 2-81%*1 —36""1 —3.16"" =0 36. 14.471 43,1441 _2.49%+1
37. 19> x—3-1Ig x-Ig(2x—1)+2-1g*(2x-1)=0

V.Pelnre nokasareiabHO — CTENEHHOE ypaBHEHHE 38. (X + 1)X o (X + 1)X_2

V1. Pemute norapudmuueckue ypaBuenus 39 -41.
39. log . ( X% — 4) =log, . . (x2 — 4) 40. log .. .. [Iong2+2X+3 ( X — 2X):| =0

41. Ig(x—9)+2|gx/2x—l=2

VIl .Pemnte HepaBeHcTBa 42 — 63.

1) e 1 2
12 (2] 27 <243 9% L9t <144, 7005 7w 5 L
8 4 49
3 4x=1 1 ( ' )3X+4 2x2-2x 1-x?
45. §,J(0,09) <3= 46. -————<0,027 47. 367 72*. 216" 2216
3 (0.3)"
2 ” 2 " 8x 4x 4x 2x+36 1
48. | — | -7-|— | —-8<0 49.6°" >5-6"" +6 50. 7% -6-7 <=
2 2 7746
1\ 1) 1 2
51| =| =7-=| +49>—1—52.3"" — >153.7-4*—9.14*4+2.49* >0
2 2 (1) 3x+2
—| +7
2
2 , 2
54. log, (4x—1)>4 55. log,, (6—x)<§ 56. Iogs(x +3)s§
57. log, (x—1)+log, (x—2)<log, (x+2) 58. |0g6(X2—X)Sl—|0963
2 2 2
59. log’; x~7log ;; x+10<0 60. Iogj(x2+3)+log4(x2+3)22

61. x°-log, x—2x*-log, x2062. e*-log, , x+e*-log, ,(x—9)<0
63. log; s x+3log; s x+3log, s x <—1

VIII. Pemute rpaduyeckuM METOAOM YpaBHEHUS U HepaBeHCTBa 64 — 71.

64. 2* =6— x65. (%] =—§66. (0,5)" <x=0,567. log, (x—1) =1-x
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3x—4
68. log, (x+2)=x"69. log, (x+2)>1-x70. log,, x>-171. 100 X <0.
2 1

2

IX.PemuTe cuctemMbl ypaBHEHHM | HEpaBeHCTB 72 — 79.

2.3 =24, 3_y=(l]015_x' Y=, [Fxry=ss
27.3 =54, (2) =2 |(2) - "y -

26 5. 2% = 200; {X—y=7; 5 {Iogz(y—x)=logs(x+2);
|25 449 —ggg. |log,(2x+Yy)=3. T |y-2x=2.

5 {Iogw (7— y2—x2)=0;

' Ig(x—y)—logo‘l(x+ y)= lg8+log, , 4.

X .Pemmre HepaBeHCTBA U cUCTEMbI HepaBeHCTB 80 —89.
log. 12 x> —60X+77
1
! > 2 81, —2 4
9*-2 3*-1 x*—5Xx+6

80. > 0.

|0g3 (X + 5) x3—2x? 2x%+5x

82. —~ <083 (56-x-x?) > (56— x—x?) .
log, [ X* —2x+—
16

x=5 Y’ 1
4. | ——F | >0.85. | -/l - <1l
8 og[ 5](2 3) > 0g, X ng(z\/;)

2

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

» 3204 2 .
3-0.25" ) 5. 25 log,_, (x*—2x+26)<3log,_, 3;
87.4 2-2 88. 89.4.2 5
X +6 X =2x=2 X _,
|ng2 (X+ 2) <L Iogo,25x2 2 <1. w—3 ~,tl

IpakTuyeckue 3agauu no teme «Ilpeodpa3oBaHue TPUTOHOMETPUYECKUX BBIPAKEHHII»
|. Beruucaure 1 -10.

1. cosa, ecnu tga=—1% npu 450° < ar <540°.
2. cosa;tga; ctgr, ecu Sina=-0,6 mpu cosa >0.
: 24 . o
3. sina; cosa; tgex , ecu Ctga=—7 mpu 630° < @ <720°.
4.45sin810° + 3¢c0s720° —3sin630° + 5¢c0s 900°.
3z

5.Sin(a+,8),ecnusina=g,cosﬁ——%,npu5<a<7r,7r<ﬁ'<7
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6. COS(a+,B) ucos(a—,B),ech sina=%;cosﬁ=§,npu§<a<ﬂ;37ﬂ<,3<2ﬂ.

Cos 2 ] 3 3z ) o
7. ecnu sinag=——,—<a<2x. 8.sina,ecmuitg| — =2
cosa 52 2
5| cos 5—3—” —sini
9 3-(c0320"—sin20“) 10 2 14 14
J2 - sin25° cosZ . sin %
14
6 X 4x

11. Beruncnute nepuon GyHKIuU Yy = ctg - - tg Y +12.

Il. Joxaxxute Toskmectna 12 — 20.

12. (tgza—sinza)-ctgza=sinza. 13. sin* a@+cos* a+2sin*a-cos’a=1.
1+i+ :
tga t9°a ) COS(87r—a)-tg(37r—a)
14. 1 1 =Clg°a . 15.— =—10a
14 it sin(6z —a)-ctg (57 - a)
Clga cig°a
. : 1
16. cos(45° — x)-cos x—sin{45° = x)-sinx=—.
(45" - x)-cos x—sin(45"~x)-sinx =7
17 Sina+cosa 1 = sing..

sina-cosa-(tga+ctga) - [1+1g%a

8_1+C052a=ctgza; 19.sin*l & | —cos*| & =—cosa.20.sin2a-sina=l-(cosa—cossa)
1-cos2a 2 2 2

I11.Yupocture Boipakenus 21 — 27.

. 2
1—(sma—c03a)
1+sina@—-cos’a

sina +1—c05a_ 29 A(a)

21. =
A(a) l1-cosa sing
23.cos(a—4x)-sin(a—8x)-tg(a—13x).

sin65° -cos85° —sin85° - cos 65°
"sin55°-c0s35° +sin35°-c0s55°

24.sina-cos B—sin(a—- ). 25

26.cosda+4cos2a+ 3; 27.—2.

28. TIpeoGpasyiite B cymmy a)cos35°-sin35°; b)cos(a+ B)-cos(2a+ B).

29. IpencTasbTe B BUIE CyMMBI TIEPBHIX cTemeneir a)cos® x; b)sin® x.

30. [Ipeobpa3syiite B mponsBeneHue a)cos10’ —sin20°;b)sin 51—72[ - sing :
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YCTHBIH ONIPOC M0 TeMe KAPKCHHYC. APKKOCHHYC. APKTAHTEHC.
1.KakoBa obsacTe onpeneneHus apkcunyca (apkkocunyca)?
2.KakoBa 005acTh 3Ha4CHHI apKKOCUHYCA (apKKOTaHTeHCa)?

3.5Bnsercs 1M apKTaHTeHC (apKCHHYC) BO3pacTaroeld nin yosiBaromen GyHKIuei?

4.Pemnre ypasnenue arcsin x =0 [arccos x =0].

T
5.Pemnte ypaBHeHuEe arccos X =z [arc tgx = —Z} .

/4 . /4
6.Pemmre ypaBHeHue arctgx = 3 {arcsm X = —E} .

7.Yemy pasen arcsin0 [arccos z]?
1
8.Uemy paBeH arccos(— 5] [arc tg (—1)] ?
IpakTuyeckue 3axaun no reMe «TpuroHomerpuyeckue GyHKIUH U YPABHEHHS»

| .Pemmre ypaBaenus 1 — 13.

>

1.cos2x-1=0.2.2sin3x=-1.3. ctg(%—ZxJ =J3. 4 COS[BZE-FZSXJ L

5Xx \/§

5.c08| 7——= |=—X2 6.2sin? x—7sin| Z—x —5:0.7.COS(Zﬁ—Zx)+3sin(7r—x):2.
6 2 2
8.25in(37z—x)—3sin(%—xj=0.9.Sin2(%—xj—cos(%—xjcosx=0.

10. 4 sin® x—2sin(37”—xjsinx:3 11.2sin> x—4sinx-cos Xx+1=0.

12.35sin? X —2+/3 - sin x-cos X +cos? x =0 13. 2sin? X —7 sin X - c0s X + 14 c0s? X = 2
Il .3anummre anroputm rpaduueckoro pemenus ypasHenus. [ paguueckn pemure ypaBHenus 14

- 17.

14. cos x =2x15. sinx=%-xl6. ctgx=2x17. ctgx=—X
11 .TTocTpoiiTe rpaduk GyHKIHUU Yy = f(x) 18 —-25.

COS X;ecitu x <

x*; <0; X—2;ecnu x<0; ;
18. f(x)=1" " 19 f(x)= 20. f () =
sin X;ecau x 2 0. tg X; ecnu x > 0. .
sin X; ecau x >

NN NN

21. f(x)=sin’(ctg x)+cos?(ctg x).22. f(x)=4-tg(sinx)-ctg(sinx).
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23. f(x)=sinx+[sinx|. 24 f(x)=cosx+|cosx|. 25. f(x)=ctgx+|ctgX|.

IV .Pemmre cucremy ypaBHeHUi26 —31 .

2z V.4
cos x-cosy=0,25; —y=""2 =Z-
26.{_ _ y_075 7. X7 Y= 37 28. { XY= 3>
sinx-siny="0,75. sinx+siny=0,5. sinx+siny=1.
sinx-cosy=0,5; x+y=£; sinx-siny=0,75;
29. ) 30. 3 31.
cos x-siny=0. tgx-tgy=3.

COS X +C0S Y = /3.

V. Pemute HepaBencTBa 32 — 43.

B

. 2 .
32.COSXS—7. 33. S|nx27. 34.cosx>cos%. 35. S|nx<\/§.

NG

% olgx<-—-F. F.ctgx=21. 38 tngtg%. 30. (g X </2.

40. 2sinl Z-% 14+ /3 <0. 41. 3ctg(£—2x)sﬁ.
3 3 4
42. COS X+ C0S3X+C0s5x=>0.43. cos3x+2cosx=0.

HpaRaneCKne 3aJa4yM 110 TeMe «HpOI/IE}BOIlHaﬂ»

. 1
1. MatepuanbHas TOUKa JBUXKETCS MIPSIMOJIMHEHHO MO 3aKOHY X(t) = Ets —3t? +2t, tae
X —paccTosiHUuE OT TOUYKH OTCYETa B METpax, t — BpeMs B CEKyHJaX, U3MEPEHHOE C Hayana
neuxkeHus. Haliure ee ckopocTh B (M/C) B MOMEHT BpeMeHu t =6 C.

2. Tpsimas y =—4x—11, sBisercs KacaTenbHol k Tpaduky Qynkiuu y = X> +7 X* +7X—6 .

Haiigute abcmuiccy TOUKH KacaHus.

N |f|( )| 3. Ha pucynke wu3obpaxken rpadpuk QyHKIUM
YTI(X

11/ N ___,-'[ y= f(x), onpenenennoii na unrepsane (—2;12).

=2 70| 1 12 x| Hailimute cymmy Touek »skcTpemyMa (GYHKIUU

/Y =10,

4. Haiinure HanMeHbITee 3Hadenne GyHKIUN Y = X° — 27 X Ha OTpe3Ke [O ; 4] .

x?+1

X

5. Haiigure Touky MUHMMYMa QYHKIUH Y = —

6. Haiiute Hanvenbee sHauenne pynkmmm Y = (X + 3)2 (x+5)—1 na otpesxe [-4;-1].
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7. Haiingute naubosbiuee 3HaueHre pyHkuuu Yy = 12C€0S X + 6/3-X—2/3-7+6 Ha OTpe3Ke

os]

" . 24 5x
8. Haiimute HanMeHbIee 3HaUeHne PyHKIMK Y =5SiN X+ —-X+6 Ha OTpe3Ke [—? ;O:| .
V4

9. Haiizure Touky MuanmyMa GyHKmun Y =X —6X+11.

10. HaiiguTte Haubomnbinee 3HaueHue pyHkmuu T (X) =C0S2X—COS X .

TecroBblie 3axanus no teme «IIpon3BoaHasi 1 HHTErpPaI»
1. 3amonHUTE NIPOMYCKH B ONPECICHUN
[TponsBoHOM pyHKIIMK HA3BIBACTCS OTHOIICHUS GyHKIMH K

apryMeHra, npu K HYJIIO.

2. TlpowmsBoanas GyHKIMKH SINX HMEET BU:
1) sinx; 2) —=sinx; 3) —COSX; 4)Cos X .

3. CocraBuTh ypaBHEHHE KacaTeIbHOU K KPHBOU Y = B TOUKE X, =2.

4+ x°

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4. BoiOepuTe orpeeneHne HEONpeIeIeHHOI0 HHTErpaja;

1) [ 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

2
5. Haiitu unTerpan _[sinz X COS XdX .
0

1)% 2) 0 3)%

Ha
6. Berurcnure uHTErpat I cos X dx .

(2

Ilpakmuueckas paboma «Bvluucinenue npouszgoo0Hvx

! x—25+gx14 H V2
2sin’45x
> lae-L o {ax+2y
X

2x° —63x 13 | cos?3x

7x° +2:/x 4 (44X )(4-xP+6X)
S P 15 | (4-x)6-x

X
6 16

%+5x4 7Xx+46
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7] 2x® + x¥x 7 3x
5-—x°
8 Cc0s8 X 18 x4+ 2
J4x -2
9 (7 +4x )3 19 e3—9x—12x3
10 20 5In4(x—2x5)
V13x° +3

YcrHblii onpoc 1o Teme: «[Ipon3BogHasi, IpUMeHeHHe HENPEPLIBHOCTH W MPOU3BOTHOI
Bxoonas uacms. Tabnuiia npou3BOJHBIX.
Teopemuueckan uacme.
1. Uto Takoe npupanieHue GyHKIUU U IPUPAICHHE apTryMEHTA.
2. ChopmynupyiTe onpene’cHre MPOou3BOIHON B TOUKE.
3. ChopmynupyiiTe paBuiIa HAXOKIACHHS POU3BOTHOM.
4

. Kakyto pyHk1mio Ha3pIBalOT HEMPEPHIBHOW HA MPOMEXKYTKE.

W

. Hannmure ypaBHeHue kacaresnbHOM K rpaduky pynknuu y = f (x) B TOUKE (X0 ; f (X0 )) .

. B ueM cocTonT MeXaHNYEeCKHUI CMBICHT HpOHBBOI[HOﬁ?

6
7. 3anumute Gopmyny Jlarpamxa.
8. CdopmynupyiiTe mpu3HaK BO3pACTaHUS U MPU3HAK YOBIBAHUS (YHKIIUH.
9. Kakyro TOuKy Ha3bIBalOT KPUTHUECKOM.
10. ChopmynupyiiTe Npu3HaK MakCUMyMa (MUHUMYMa) QyHKIUH.
11. Onumure cxemy HcciaeI0BaHUs GYHKIUH.
12. ChopmynupyiiTe npaBuia HaXOXJICHUS HAHOOJBIIEr0 W HAMMEHBIIETO 3HAUYeHUS (PYHKIMH Ha
OTpEe3Ke.
IIpakTnyeckue 3an1a4u no teme: «Ilpon3Boanas, NpuMeHeHHe HENPEePbIBHOCTH 1

NPOU3BOAHON»

1. Ilonp3ysce onpeneneHUeM HalUTe MPOU3BOAHYIO GyHKIMH Yy = f (x) B TOuke X!
f(x)=x>+1, X, =-2
2. pomuddepenrupyiite pynkmmo f (x)=(x+2)-sinx.

_ x*=2x*-5

3. Haiiaure npoMexxyTKH HenpepbiBHOCTH GyHKnu T (X) 1
-X

x2-3x—4
4. PemuTe HEpaBEHCTBO METOJIOM UHTEPBAJIOB Teed <0.
x -—

5. Hanumure ypaBHeHue kacatenbHOM K rpaguky pynkuun y = f (x) B TOYKE (X0 ; f (XO ))
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f (x):sinx; X, =
6. Haiigure ckopocTh U yCKOpPEHHE TOYKH B MOMEHT t, =4, eciau x(t) =t®—2t°+5.
7. Uccnenyiite Ha Bo3pacTaHue U yobiBanue ¢pynkiuio f (x) =x>—4x.
8. Uccnenyiite Ha MakCUMyM U MUHUMYM (QyHKIHIO f (X) = x®—-3x°.
9. Uccnenyiite ¢ oMOIIBIO mpon3BoHoii hynkimio  f (x)=—3x>—x*-9x.
10. HaiiguTe HauOomnpIiee 1 HauMeHbIee 3HadeHne Gyakuun f (X) =3x%*-2x°.

Ycrublii onpoc 1o teme: «llepBoodpa3sHasi U HHTErpaI»
Bxoouasa uacme. Tabnuia MHTETPAJIOB.
1. Chopmynupyiite onpenenenre nepBooOpasHoil.
2. ChopmynupyiiTe IpU3HAK MOCTOSIHCTBA (DYHKIMU HA 33JaHHOM npoMexyTke. Chopmynupyiite
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.
3. ChopmynupyiiTe mpaBuiIa HaXOXKACHHS IEPBOOOPA3HBIX.
4. Kakyro (urypy Ha3bpIBalOT KpUBOJUHEIHON Tpameuuen? 3anumute GopMyny A BHIYUCICHUS
IIJIOIIAIM KPUBOJIMHEHHOMN TPaIleuH.

5. O0BsicHHTE, 4TO Takoe UHTerpal. 3anummure Gopmyiry Herotona-Jleiibnua.

IIpakTnyeckue 3agaun no teme: «lleppoodpasHasi U MHTErpa»
1. Joxaxxute, uto pyHKIus y= f (X) ABIIsIETCS NepBOOOpa3Hoi uist yHKIMK Yy = F (x) ;VXxeR

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

2. Jlna pymxuun  y= f(X) Haiimure mepsooGpasuyio y=F(X), NpUHAMAIONIYIO 3aJIaHHOE

3HayeHue B NaHHO# Touke f (X) =———:; F (3) =5,

3. Haiigure oOmuit Bua mepBooOpa3Hoi st GyHKun (x) =X—-10cos2X.

4. Haiigure mIomanas KpUBOJIVMHENHON Tpalenui, OrpaHUuUYEHHON TUHUIMA Y = x3 y=0; x=-2.
b

3
5. Beraucnute uHTErpat: I
S (x+10 )

NuauBuayaabHoOe J0MAalIHee 3a/1aHue N0 TeMe «JIeMeHThl KOMOMHATOPUKH, CTATUCTUKH U
TEOPHUHU BEPOSATHOCTEH
Komounamopuka. Tema: Pewenue 3a0au na nepeéop eapuanmoe.
Kapmouku - 3a0anusn
1. CKONBKO CYIIECTBYET PA3IMYHBIX YSTHIPEX3HAYHBIX YUCEI, B 3aITUCH KOTOPBIX HCIOJIB3YIOTCS

TOJIKO YETHBIE IU(PHI.
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2. IIpu BcTpeue Kaxabld U3 Apy3ed MoKal ApyroMy pyky. CKOJIBKO PYKOTIOKAaTHH OBLIO CIENTaHO,
eclu apy3ei ObuTo ueTBepo?
3. Ucnonw3ys mudpper  0;2;4;6, cocraBbTe BCE BO3MOXKHBIC TPEX3HAUYHBIC YKCIIA, B KOTOPBIX
uuGpbl HE TOBTOPSIOTCSL.
4. CKONBKO CYIIECTBYET Pa3jMYHbIX YEThIPEX3HAUHBIX YMCEJ, B 3allUCU KOTOPHIX HCIOIB3YIOTCS
BCe U(DPHI, pa3IMUHBL
5. IIpu BcTpede Kaxaplid U3 Apy3ei moxan qpyromy pyky. CKOJIBKO PYKOIOKaTUi OBUIO cenaHo,
€CIH Ipy3ei ObLIO MmATepo?
6. [lepeuncnuTh Bce Tpex3HAUHBIC YHCIA, B 3alMCH KOTOPBIX Mcmonb3ytotes mudper 0;1;2, npu
YCIIOBUH, YTO LIU(MPHI B YUCIIAX MOTYT OBTOPSITHCS.
Tema: Pemenune npocreidmux KOMOMHATOPHBIX 32124
Kapmouku — 3a0anusn
1. Cobpanue u3 80 yenmoBek BeIOMpAET MPEACTABUTEINS, CEKPETaps U 3— X WICHOB PEAaKIIMOHHON
KOMHCCHU: CKOJIBKUMH CITOCOOaMHU MO>KHO 3TO CAeaTh?
2. B copeBHoBaHuM ydacTBYIOT 12 komaHja. CKOJBKO CYyIIECTBYET BapHAHTOB pacIpeaeieHHs
npu3oBbIX (1, 2, 3) mect?
3. CkonbkuMH criocobamu 6 4eIOBEK MOT'YT CeCTh Ha 6 CTyJibeB?
4. CKOJIBKMMHU CIOCOOAMU MOXKHO CJENIaTh TPEXIBETHHIN (iar ¢ TOPU30HTAIBHBIMU MOJOCAMU
OJIMHAKOBOI IIMPHUHBI, €CJIM UMEETCS MaTepusl IIECTU Pa3IMUHbIX I[BETOB?
5. Ha pocke 3ammcaHbl [/ CYIIECTBUTEIBHBIX, S TJIAroJIOB W 2 TpWiIaraTeiabHbix. Jlis
MPEIJIOKEHUST HYKHO BBIOpaTh MO OAHOMY CJOBY KaxAOW M3 3TUX yacTted peun. CKOJIBKUMHU
CHoco0aMu 3TO MOKHO clienaTh?

IIpakTnyeckne 3aga4u no reme: Pemenne npocreHmmx KOMOMHATOPHBIX 32124 €

npuMeHeHueM (popMyJ1 coUeTAHUS

1. VI3 Tpex MHKXEHEPOB U JIEBATH SKOHOMHCTOB JOJDKHA OBITH COCTAaBJICHA KOMUCCHUS U3 [ YEIIOBEK.
CKOJNBKMMH CIOCO0aMHM MOXET OBbITh COCTaBJI€HA KOMHUCCHS, €CJI B He€ JIOJKEH BXOAWUTH OAWH

UHXXEHEDP.
2. CKOJBKMMU CIIOCOOAMH MOXKHO BBIOpaTh 9 OTKPBHITOK U3 11 OTKpBITOK?

3. B xop3uHe nexar 8 Oenbix mapoB U 6 yepHbix. CKOIBKUMHU CIOCOOAMHU MOXKHO J0CTAaTh U3

9TOM KOp3UHBI 2 OEJbIX apa i 2 YEpHBIX?

4. B maxMaTHOM KpyxKe 3aHuMaroTcs 16 denoBek. CKOJBKUMH CIIOCOOAMH TPEHEP MOXKET

BBIOPATh M3 HUX JIJISI IPEICTOSIIETO TYPHUPA KOMaHy 3 4 YeloBeK?
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5. Ilepeuncnanth Bce Tpex3HAUHbIE YHUCIA, B 3alUCH KOTOPBIX Hcmonb3ytoTces mudper 0;1;2.

[{udpbl MOTYT TOBTOPATHCS.

6. CKOJIBKO CYIICCTBYET pPa3JIMYHBIX YCTBIPCX3HAYHBIX YHUCEII, B 3allMCH KOTOPBLIX BCEC I_II/I(i)pBI

pa3JINYHbI.

IIpakTuyeckue 3axa4yu no reme «Crepeomerpusi. AKCMOMBI M ONIPe/ie/ieHUs CTepeoMeTPHH.
IMapa/juteIbHOCTH M NMEPIEHANKYJJISIPHOCTH MPSMBIX M IJIOCKOCTEH B MPOCTPAHCTBEY.

1.CkomnbKo TpaHel MpOXOIUT Yepe3: a) OJaHy; 0) /IBe; B) TPH; T) YETHIpE
TOUKM, B35ThI€ IPOU3BOJILHO Ha KyOe? CKOJIBKO INIOCKOCTEW MOYXHO IPOBECTH YEPE3 TE€ KE TOUKU?
Omnpenenures Jau MPU 3TOM MOJO0KEHHE IITOCKOCTH 0IHO3HAYHO? CrenaiTe pucyHOK.
2. ]lanpl TOYKAa M Tapa mepeceKarmuxcs npsAMbIX. CKONBKO pPAa3IUYHBIX IJIOCKOCTEH OHU
onpeaensor? Crenaite pUuCyHOK.
3.Jla"pl TpU MpsiMbIe, HE JICKANIME B OJHOW IUIOCKOCTH W HMMEIOIIHE 00Nyl TOYKy. CKOJIBKO
Pa3IMYHBIX [JIOCKOCTEH OHU ONPEAETSIOT?
4.Toukn A;B;C nexar B KaKIOW M3 IBYX Pa3IMYHBIX IJIOCKOCTEH. JIOKaXWTE, YTO 3TU TOUYKH
JeXatr Ha ogHOU npsimoil. CrenaiiTe pUCYHOK.
S5IIpsimeiec @ u b mepecekarorcs B Touke M. Jlokaxure, 4To jar00ast mpsiMasi, epeceKaromas a
u b, unHe npoxomsmas yepes Touky M, JIEKUT ¢ HUMU B OJJHOM TIOCKOCTH.

6.3 deThlpex MAHHBIX TOYEK OJHA HE JIEKHUT B IJIOCKOCTH, OMPEAENsIeMOil TpeMs IPyTrUMHU.
JloKa)kHMTe, UTO 3TUM CBOHCTBOM 00J1aJal0T BCE JaHHBIC TOUKH.
7. Touku M;N;P;K pacrmonoxeHnbl Mo O0aHy CTOpPOHY OT Iutockoctd Ttpaneiuun ABCD.

[Mapannensusie oTpesku AM ;BN ;CP; DK paBubl cooTrBeTcTBeHHO 3cm; 4 cm;5cem;6cem.
KakoBo B3anMHOe pacrionoxkeHue npsmbix MN u PK ?

8. lpssimass MN napamnensna guaronamn AC mpsmoyronsauka ABCD . Haiinure kocunyc yria
mexy npsimoit MN u nuaronansio BD, ecmu AB=5 cm; BC=8cm.

9. Cropoust OM;ON yrma MON coorsercrBenno mnapamiensusl npsmbiM — ABuCD.
Omnpenenure yroa mexay AB uCD, eciou Benuunna yriaa MON pasna 106°.

10. [lokaxkure, 4TO mpsiMas, MapaUieibHas KaKIOH M3 JBYX IEPECEKArOIIUXCs IIOCKOCTEH,
napauieibHa U JIMHUH UX TIePEeCCUCHHUS.

11. Taun xy6 ABCDA B,C,D, . Haiigure yron mexnay npsmeivu AC nu C D.

12. Jlans! mapajienbHbie pssMble & U D u mpsiMast C, mepecekaroras a , HO He mepecekaromas b .
Jlokaxwute, uT0 D U C— CKpeIuBaroIuecs Mpsmble.

13. Jlokaxkute yTBEpXJEHHUE: €cClId MpsMas MapajuleJbHa HEKOTOPOH IUIOCKOCTH, TO B  3TOM

IJIOCKOCTH CYIIECTBYET MpsiMasi, apasuieiabHasi JaHHOM.
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14. JloxaxxuTe, 4TO €ClU MpsMas MapaieibHas HEKOTOPOW TUIOCKOCTH, TO B JIAHHOHN IIOCKOCTH
gepes JII00YyI0 TOYKY MPOXOJUT MpsiMasi, MapajuiesbHass AaHHOW MPSIMOM, U IPUTOM TOJIBKO OJIHA.
15. ITnockocts, napamienbhas ctopone AC tpeyronbauka [/ABC , nepecekaer croponsl AB u

BC Broukax A u C, coorBerctBenHo, AA : AB=3:2; AC, =8 cm. Haiinure AC.

16. U3 toukn M mposenensl k miockoctu @ 70 npecedenus B Toukax N ;K nBa orpeska. Touku
D; E cepemunsl otpeskos MN u MK . Haiinure nmuny otpeska NK | ecniu DE =4 em .

17. Jloxaxwurte, 4TO mpsiMas, MapajjiesibHasg KaKIOW M3 JBYX IEPECEKAIOLUXCS IUIOCKOCTEH,
napajulesibHa U JIMHUM UX IIEPECEUECHHUS.
18. Jlokaxwurte, yTO NpsiMas, MapajulelbHas KaKIOH M3 JBYX IEPECEKAIOMUXCS IUIOCKOCTEH,
napajuieNibHa ¥ JTUHUHM UX TePeceUCHHUs.

19.B rerpasape ABCD mnposenens! ase napauiensssle miockoctt MNK u M, N, K, . Jlokaxkure,
uro ZNMK = 2N, M,K, .

20. OnmHa W3 CTOPOH TpPEYrojJbHUKA NPUHAMICKUT Iutockoct €. Ilnockocts B au B
MepeceKaeT JBe APYrue CTOPOHBI TpeyroibHuKa. [lokaxute, 9ro S OTCEKaeT OT TPEYroJIbHUKA

TPEYTOJIbHUK, MIOJ0OHBIH JAHHOMY.
21. Touku K;L;M —cepenunbl otpe3koB AB; AC; AD coorBerctBeHHO. HaiimuTe miomnaap

tpeyrombauka [/BCD , eciu nnomans tpeyronsauka /KLM pasra 18 cm’.

22. Toukm K;L;M;N—cepemunbl otpe3koB SA;SB;SC;SD coorBerctBenHo. Haiiaure
nepumetp uetbipéxyronpauka ABCD, eciu nepumerp KLMN pasen 28 cm .

23. JlokaxxuTe, ecIu MpsiMasi IepeceKaeT OJHY U3 MapajuielIbHBIX TUIOCKOCTEH, TO OHA TIepeceKaeT u

JIPYTYIO TUIOCKOCTb.
24. Jlanbl 1Be mapayuienbHble TIockocTH. Yepes Toukun M ; N 0omHOH U3 MIOCKOCTEH TIPOBEIACHBI

JBe Tapajuie]bHBIC MpsIMBIE 1O TepecedeHust B Toukax M, ;N,. Uemy paBeH mnepumerp
yeTbIpéxyroabHuka MNM, N, , ectt MN =M, M =8 em?

25.113 TOYKHM, OTCTAMOIIEH OT IJIOCKOCTH HAa PACCTOSHUHM 8 cm, TPOBEACHBI JIBE HAKJIOHHBIC,
oOpa3yromnye ¢ MmIOCKOCThIo yribsl 45° ;) a Mexay coboit yron B 60°. Haiinure paccTosiHre MeXTy
KOHIIaMH HAKJIOHHBIX.

26.0tpesok  MA  meprnenpukynspen tiockoctu  tpeyroasHuka ABC,  AD - mennana
tpeyroipauka ABC , otpesok MD nepnenaukynspen BC . Tokaxkure, uto AB = AC .

OTpe3ku AByX HAaKJIOHHBIX, IPOBEAEHHBIC U3 OJHOW TOYKHU JI0 TIEPECEUEHHSI C TNIOCKOCTHIO, PABHBI
15 u 20 em, TpoeKLMs OAHOTO U3 OTPE3KOB paBHA 16 cm.

27.PaccrosiHMe OTTOYKH JIO TUIOCKOCTH TPEYrOJIbHUKA PaBHO a cm, a JI0 KaKAOH U3 €ro CTOpOH
b em . Haiinure pannyc OKpy>KHOCTH, BOIMCAHHOM B 3TOT TPEYTOJIbHHUK.

28.PaccrostHie oT TOUYkd A 10 BepIIWHBI KBajapara paBHBI 5 cm. UeMy paBHO paccTOSHHE OT

TOYKH A JI0 TJIOCKOCTH KBaJpaTa co CTOPOHOM 2 cm ?
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29.Cropons! TpeyronbHuka paBHbl 10;17 u 21 cm. V3 BepuinHbl OONBIIErO yriia TpeyrojbHUKa
MPOBEIEH K €ro IUIOCKOCTH TEPIECHAUKYISIp, paBHbIM 15 cm. Haitaure paccTosiHus OT KOHLIOB
MEPIEeHIUKYIIApa 10 OONbIIeH CTOPOHBI.

30.Yemy paBHa 1110111816 OOKOBOM MOBEPXHOCTH KyDda ¢ peopom 10 cm?

IpakTHyeckne 3a1a4u Mo TeMme «MHOTOrPpaAaHHUKIY.
1.B npaBusbHO# TpeyronsHoi nupamune SABC menuanst ocHoBanus ABC nepecekaroTcs B

touke O . [Tnomans Tpeyronsarka ABC paBHa 2 ; 00bem nupamussl paBen 6 . Haiiaure nuHy
orpeska OS .

2.Haiinute xBagpar paccTosHus Mex 1y BepmnHamu C ¥ A IpsIMOYTOJIBHOTO Mapajieienuena,
1t koroporo AB=5; AD=4; AA =3.

3.Haiigure paccrosinue mexay epmmHamu Au C, MHOTOrpaHHHUKA,

M300paXKEHHOTO Ha PUCYHKE.

4. HaitnuTe miomaab MoBEpXHOCTH MHOTOTPaHHUKA,

I/I306pa)KeHHOFO Ha PUCYHKEC

5.Ecnu xaxxnoe pedpo KyOa yBenmuuuTh Ha 1, TO €ro IIIoImab MOBEPXHOCTH

yBenmmuuTcs Ha 94 . Halimure pedpo kyoa.
6.Haiiqute 1utomane OOKOBOW MOBEPXHOCTH MPABHIIBHON IMECTHYTOJBHOW TPU3MBI, CTOPOHA
OCHOBaHHUs KOTOPO#t paBHa 5, a Beicota — 10.

7.Haiimute miomags TOBEPXHOCTH TMPABUIBHOW YETHIPEXYTrONbHON MHpaMUIIbI CTOPOHBI
OCHOBaHHMs, KOTOPOil paBHbI 6 ¥ BbIcOTa paBHA 4 .

8.CTOpOHBI OCHOBaHUS NPABUIIBHOM MIECTUYTOIBHON MUpaMuibl paBHbl 10, G0KOBBIE pedpa paBHBI
13 . Haiigute muiomaap O0KOBOM MOBEPXHOCTH 3TOW MUPAMUJIBI.

9.B xyoe ABCDA, B,C,D, naiinure kocunyc yria mexay miockoctasmu BAC u BA D, .
10.B npsmoyronsaoMm napamienenuneane ABCDA B,C, D, usectnsl pebpa:

AB=6; AD=38;CC, =16. Haiinure yron mexxay miockoctsimu ABC u A DB.

IIpakTnyeckne 3agaqu no reme. «Tena Bpamenus. Boruncienne 00bEM0B M IUI0IIAACH
NMOBEPXHOCTEl OCHOBHBIX F€OMETPUYECKHX TeJ».
1.BsicoTa KoHYca paBHa 6 , a quameTp ocHoBaHus — 16 . Haiigure oOpasyroinyio KoHyca.
2. Tlnomaap OOKOBOM MOBEPXHOCTH IMJIMHIApa paBHa 217, a nuaMeTp OCHOBaHHs paBeH 7 .

Haitgure BbICOTY IIMIIMHApA.
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3. Oxkono koHyca ommcaHa cdepa (chepa cOAEpKUT OKPYKHOCTh OCHOBAaHHS KOHYCa W €ro
BepmmHy). LlenTp cheprsr HaxomuTcs B 1HeHTpe ocHOBaHUS KoHyca. OOpa3yromias KOHyca paBHa
7«/5 . Hatimure pagnyc cdepsl.

4., lllap Brucan B mummHAp. [Imomans moBepxHocTy mapa paBHa 111. HaiiauTe momaas mojHOM
MMOBEPXHOCTU LUIIUHIPA.

5. Cocyn, uMerommii (opMy NpaBUIbHOH TpeyronbHol npusmbl, Hamumu 2300 ey’ Bogsl u
MOTPY3WIN B BOAY AeTajb. IIpu 3TOM ypoBeHb BOJBI MOMAHSICS C OTMETKH 25 CM 10 OTMeTKH 27
cMm. Haiigure o6bem aetanu. OTBET BBIpa3UTE B cem’.

6. [IpaBuibHas YeThIpEeXyrojbHas MPU3Ma OMKMCAHA OKOJIO UJIMH]IPA, PAIyC OCHOBAHUS M BHICOTA
KoToporo paBHbl 1. HalimuTe muomaas O0KOBOM MOBEPXHOCTH ITPU3MBI.

7. OcHOBaHHMEM MPSIMON TPEYrOJNIbHOMN MPU3MBI CIYKUT MPSIMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu
6 u 8, 6oxoBoe pedbpo paBHO 5 . Haiimute 00beM MPU3MBL.

8. Haiinure BBICOTY MpaBHIBHON TPEYrOJbHOW MUPAMUIBI, CTOPOHA OCHOBAaHHUSI KOTOPOW paBHA 2,

a o0beM paBeH \/§ .

9.Konyc Briiican B map. Pajguyc ocHOBaHUS KOHYca paBeH pajauycy mapa. O0beM KoHyca paBeH 0 .

Haiinure o6beM mapa.

10. B xy0 ¢ pedbpom 3 Bmucan mrap. Haiinure o6bem 3Toro miapa, AeICHHBIN HA T .
IIpakTnueckue 3a1a4u no teme «CrepeomeTpusi»

1. Ha mimockoctu @ naubl a8e Toukun A U B. Choenats MOfeNb MIIOCKOCTH @ W JBYX IJIOCKOCTEH
[ Uy, npoxondumux depe3 Touku AU B. M300pa3uTe NTuHUIO NepecedyeHuss IIOCKOCTEH MeEexXIy

co0oii. Pa3nuyHsb! 11 5TH TUHUU?

2. Tloka3aTb Ha KapKacHOW MOJENM TNPaBWIBHOW YeTHIPEXYTOJbHOW MUpaMuibsl U Kyba mapsl
CKPEUIMBAOIINXCS TPSMBIX, TAPAIUISIBHBIX MPSIMBIX, ITEPECEKAIONINXCS MPsIMBIX. CaenaTb 9epTéx
U TOKa3aTh oOOIME TOYKM pEOEp M KaxXylluecs TOYKU IepecedeHus. YOenuThes, 4YTO IpHU
COOTBETCTBYIOLIEM [TOBOPOTE MOJIENH CKPEIIUBAIOIINECS MPSAMbIE HE IEPECEKAOTCS.

3. B3aTb 5KkpaH M KapKacHble MOJIENM Pa3IMYHBIX TeN: KyOa, mupaMuabl U T.1. OcBellas MOAETH
napayieIbHBIMA  JTy9aMd W TIOMeIasi mepesl SKpaHOM, TOJIYYHTh WX TeHEeBOe H300paKeHHe.
OTBETUTH HA BOIIPOCHI:

1. Kak n300pakatoTcst BepILIUHBI TeN?

2. Kakoe Oynet n3obpakenue pédep dTux ten?

3. Uto MOKHO cKa3aTh 00 M300paxeHUHU apayienbHBIX pEdep Kyda?

4. Kak Ha/Ji0 pacroyioXKHUTh M0 OTHOIIEHUIO Jy4eil KyO, 4ToObl OH M300pa3uiics Ha SKpaHe B BUJE
KBajpata?’

4, CI[eHaTI: MOJCIb Hapanneanoﬁ MPOCKIHMHU HA IMJIIOCKOCTh: TOYKU, JIMHUU.
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5. CaenaTb MOJieNb K TEOpEME O TPEX MEPNEHAUKYIIIPaX.

6. CoenaTb MOJIeNb IBYTPAHHOIO YIJIa M €r0 JIMHEHHOTO yria.

7. Jlana moznenp npsMoil nmpusmel. CaenaTh COOTBETCTBYIOIIME U3MEPEHMSI U HAWTU YroJl MEXIY
JUaroHaJIbIO MIPU3MBI U INIOCKOCTBIO OCHOBAHUS.

8. Jlana Mozenb npaBuiIbHON npamuabl. Haiitu (caenaTh COOTBETCTBYIOIIME U3MEPEHUS):

1. yron mexay O0KOBBIM peOpOM M OCHOBAaHHUEM TTUPAMU/IBI;

2. IByrpaHHbIN yroj Npyu OCHOBAHUU;

3. IBYTpaHHBIN yroJ Mpu OOKOBOM pedpe.

9. Cnuenatp U3 NMPOBOJIOKM KOHTYPHI INIOCKUX (uryp, yacte AB NOKpacuTh KpacHOH KpacKoM.
PaboTta cocTOUT B CleayromieM: YKpPEeIUIAIOT OChb B IIEHTPOOEKHON MalluHe W MPUBOIAT €€ B
JBUKEHME, TOTJa CTAHOBUTCS BUJIHO, YTO 4acTb AB 00pa3yeT NOBEpXHOCTh BPALLEHUS.

10. CnenaTth MO/€IM KOMOMHAIIMM TEJI: LIMJIMHAPA U TIPU3MBI.

11. CnenaTth MOAEIb LIUIMHJPA C KACATEIBHOM MIIOCKOCTHIO.

12. Cnenats pa3BépTKy KOHYca, y KoToporo =4 cm, h=3 cwm.

13. Ilo mMozmenu yce4€HHOTro KOHyca caenath pa3BEépTKy. st aToro obepHyTh Mo Oymaroilt u
HO’KHHLIAMU BbIpe3aTh CHavajaa OOKOBYIO IOBEPXHOCTbh, a 3aT€M OCHOBAHUSI.

14. CnenaTth MOJ€/I KOMOMHALIMY TEJI: KOHYCA U TUPAMHU/IBI.

15. Cnenatb Monenb chepsl.

16. Cnenath Mozenb chepbl ¢ KacaTeIbHON TIOCKOCTBIO.

17. lana Mozens nupaMuibl (MOTHON WK yced€HHoM). CenaTh COOTBETCTBYIOIIME U3MEPEHUS U
HaWTHU: TUTOIIAIb OOKOBOI MOBEPXHOCTH; TIOJIHON TTOBEPXHOCTH.

18. JlaHbl HEKOTOpbIE JeTaIH MPSIMOYroiabHOH Gopmbl. Haiitn 00bEM neranei.

19. Jlansl HeKOTOpBIE JeTaiu B Buje nupamua. Haiitu o0bEM neraneit.

20. CnenaTh COOTBETCTBYIOIIME W3MEPEHUS M HAWTH IUIONIAJb OOKOBOW M TOJHOW MOBEPXHOCTH
HWIMH]IpA.

21. CpenaTh COOTBETCTBYIOIIME M3MEPEHUs M HAMTH miomnajb OOKOBOH M IMOJIHOW MOBEPXHOCTH
KOHYyca.

22. Jlanwl HeKoTOpBIe neTanu. Haiitn 006EM TeTaiei.

23. Haiiti 00BEM ITUCTEPH 110 33JaHHOMY YEPTEKY.

24. TloctpoiiTe pa3BEPTKY TPEYroJbHOW MUpaMUAbI, OOKOBOE pPeOpO KOTOPOH MEpHEeHAUKYISIPHO
OCHOBAHHUIO, SBJISIOLIEMYCS PABHOCTOPOHHUM TPEYTOJIbHUKOM.

25. Cpuenaiite pa3BEéPTKY M CKJICHTE MOJEITh OPTOICHTPUYECKOTO TETpadpa, Bce TPaHU KOTOPOTO

SABJIIFOTCA Pa3HOCTOPOHHHUMHU OCTPOYI'OJIBHBIMU TPECYTrOJIbHUKAMMH.
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26. Cnenaiite pa3BEPTKY MUPAMHUJIBI, BCE TPAHU KOTOPOW — PaBHBIE MEXIY CO00M paBHOOEIPECHHBIC

TPEYroJbHUKU cO cTopoHamu 5;5;6. Haiigure: 1. nByrpanusie yrisl npu e€ péopax; 2. BBICOTHI

MUPaMUIBL; 3. TUIOMAb MOTHON MOBEPXHOCTH; 4. 00BEM MUpaMUIbL.

27. Cpenaiite pa3BEPTKYy NMUPAMHIbI, B OCHOBAHMM KOTOPOW JIEKHUT KBajpaT, a 00KOBoe pedpo

MIEPIEeHIUKYIISIPHO OCHOBAHHUIO.

28. Tloctpoiite pa3BEPTKY YETHIPEXYroabHON mUupamMuabl BeicoToit 10 c¢M, B OCHOBaHMH KOTOPOU

KBaJ[paT CO CTOPOHOH 5 cM.

14. Cpaenaiite pa3BEPTKY MUpPaMHbI, Y KOTOPO B OCHOBAaHUU JIEKUT paBHOOEIpEHHAs Tpamenus,

Bce OokOBBIE pEOpa OJIMHAKOBO HAKJIOHEHBI K OCHOBAHMIO, a TpaHb, MPOXOAsIIas yepe3 Oobliee

OCHOBaHUE TpaNeIuy, MePIeHINKYIIIPHA 3TOMY OCHOBAHHUIO.

HccaenoBaresbeckue (TBOPpYECKHe) 3a1a4M 10 TOTOBBIM YepTexaM 10 TeMe

«MHOTOTPAHHUKW

|. Hatioume paccmosnue om mouku 00 npamot o npedCcmasieHHbIM NOCMPOEHUAM
1. AF1 (ABC). Haiinure paccrostaue ot F qo CB.

AABC— paBHOOEApEHHBINH A BC — npsIMOYTOJIbHBIH, AMBC — TynoyronpHbIi,
£C=90° £C>90°

2. BF1 (ABC). Haitmute paccrosinue ot F no AC.

ABCD — xBagpat ABCD — poM6 ABCD- npssMOyTOJIEHUK
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3. BSL (ABC). ABCDEF — npaBuibHblii iecTHyroibHuK. Haiinure paccrosiaue

or S 1o AB or S no AF or S no EF

S

|
I
I
I
I
1
1
1
1
1
I
I
I
:
1
J—

3ajgauM 1J19 NPAKTHYECKUX 3aHATHI

1.1.1. B ocHoBanuu nupamuasl FABC nexut paBHoOenpennsiit Tpeyronsuuk ABC, AB=AC=10,
BC=12. Pebpo AF nepneHauKyIspHO ITUIOCKOCTH OCHOBaHMs M paBHO 6. Haiiaute paccrosiHue ot
BepmuHbl F 10 pedpa BC.

1.1.2. B ocHoBanuu nupamuabl FABC nexut npsMoyronsHsiii TpeyroisHuk ABC, ZC = 900,
BC=12. Pe6po AF neprieHAuKYISIpHO TUIOCKOCTH OCHOBaHUs. PaccrosiHue oT BepmmHbl F 10 pebpa
BC paBHo 5. Haiinure paccTossHME OT BepIIMHBI F 10 BepIInHbI B.

1.1.3. B ocHoBanuu nupamuasl FABC nexut paBHOOEApEHHBIH TYNOYTOJbHBIN TpeyroabHUK
ABC, ZC =120°, AC=CB=2+/3. Pebpo AF meprieHaAuKYISIpHO MIOCKOCTH OCHOBaHMs. PaccTosHue
ot BepunHbl F 10 pedpa BC pasHo 5. Haiiaure paccrosiHue ot Bepiussl F 1o miockoctu ABC.

1.2.1. B ocnoBanuu nupamuasl FABCD nexur kBagpar ABCD co cToponoii paBHoit 4. Pebpo
BF nepnennukynspHo miiockocTH ocHoBaHMs M paBHO 1. Hailinute paccrostHue ot Touku F 1o
muaronainu AC.

1.2.2. OcnoBanuem mupamugsl FABCD sBnsiercs pom6 ABCD ¢ yriaom A paBHBIM 60° u
paanycoM BIHMCAHHON OKpYKHOCTH V3. Pebpo BF mnepneHaukysiIsipHO MIOCKOCTH OCHOBAHHS.

Haiinure nmunry pebpa BF, ecnu pacctostaue ot Touku F 1o auaronanu pom6a AC paHo 2.5,

1.2.3. B ocroBanmnu mupamuasl FABCD nexwur npsmoyronsHuk ABCD co croponamu 3 u 4.
Pebpo BF mnepneHIuKyIsIpHO TUIOCKOCTH OCHOBaHWs. Halnute BBICOTY THpPaMUIbI, €CIH
paccrostHue OT ToukH F 10 nuaronanu npsimoyronasauka AC paHo 2,5.

1.3.1. OcnoBanuem nupamuasl SABCDEF sBnsercsa npasunsHbii mectuyroinbsHuk ABCDEF co

CTOPOHOM \/§ Pebpo BS mepneHauKyISIpHO TUTOCKOCTH OCHOBaHHS. Haiimurte paccrosHHE OT

BEPIIUHEI S 10 CTOPOHBI AB, eciu pacCTosiHUE OT BepIIHHbBI S 10 pedpa EF pasHo 5.
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1.3.2. B ocnoBannu nupamuasl SABCDEF nexut nmpaBuibHbld mectuyroibHuk ABCDEF co

CTOPOHO J3. Pe6po BS mnepneHauKyIspHO TIJIOCKOCTH OCHOBaHUS M paBHO 2. Hailigurte

paccTositHue OT BepIIuHbI S 10 cTopoHbl AF.

1.3.3. B ocnoBanuu nupamunsl SABCDEF nexut npaBunbnblii mectuyroasauk ABCDEF,

OoubIast AMAroHaIb KOTOPOTO paBHA 8.3 Pebpo BS nepneHauKyaspHO MIIOCKOCTH OCHOBAHUS U

paBHO 5. Haiigute paccTosiHue OT BEpIIMHBI S 10 cTOpoHbI EF.

1. HaliguTe yros Me:kay NpsAMoOM M IJIOCKOCTHIO 10 MPeCTABJIEHHBIM MOCTPOEHUSIM

1.  AAil (ABC). Haiimute yron mexay CB1 u (441Ch).

Al Bl

G

Al B]_

G

Al Bl

G

AABC- PaBHOCTOPOHHUI

AABE— npsIMOYTOJIBHBIH,

AABE — TynoyroibHbli,

£C=90° £C>90°
2. AA:l (ABC). ABCDFK — mpaBuibHBIiH miecTHyroibHUK. Haitnure yron mexmy
B]_F n (ABC) B]_FI/I (KK;[F]_) B]_F n (AA]_B]_)
B C B c
Al :\ : A ! :
R KM D
Ky i ‘\Fl E K,. E “‘ ) :
. AR
'B \ | 1 1 |
al-- —'\'“r"*\f: / ,J---}y--i C
. YA ALK Vo
A\ D Nt T \ )
~~s D
K F >
K F
3. BDL1 (4BQC). Haitnute yron mexxay CD u (ABD).
D / D D
A B ALK B A B
'
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v

— IPSAMOYTOJIbHBIM,

\ABC
/C=90°

,/A4=90°

v

— IPSIMOYTOJIbHBII

MBC

v

— PaBHOCTOPOHHUIA

MBC

WJIUTE YTIIbl MEXIY

4. AA1L (4BC).Ha

Cy
C

5) BFL (ABC).Haitnute yrosm MexIy
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CF u (ABF)

DF u (BCF)
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3agauu 119 NPAKTHYECKUX 3aAHATHI
2.1.1. CTopoHa ocHOBaHHs NpaBUIbHON mpusmbl ABCA1B1CipaHa 2, 60koBoe pedpo paBHO

\/ﬁ . Haiimure cunyc yrina mexay npsmoii CB1u MII0CKOCThI0 00K0BO# rpanu (A4:C1).

2.1.2. OcHoBaHMEM TpSIMOM  TPEYrojJbHONH  MPU3Mbl  SBJIAETCA  IPSIMOYTOJIbHBIN
TpeyroibHUKABC: ZC = 90°, 4C=4, BC=3. Jluaronans CB; GOKOBOIi rpanu oOpasyer ¢
IJIOCKOCTBI0 00KOBO# rpanu (AA41C1) yron 45°. Haiiure mwiomans GOKOBOM MOBEPXHOCTH MPU3MBI.

2.1.3. B ocHOBaHWU MPSAMOU TPEYTOJIBHON MPHU3MBI JICKHUT PABHOOEIPEHHBIN TYIOYTOIbHBIN

TpeyronbHUKABC: ZC = 135°, 4C=CB= 32. Huaronans CB; O0KOBOH rpaHu o0pa3yeT ¢
IUIOCKOCTBIO0 00KO0BO# Tpanu (4A41C1) yroia, CHHYC KOTOPOTO paBeH g Haiinute nnuny nuaronanu

CB;.
2.2.1. Haiinute CTOpOHY OCHOBaHHS MPABUILHON MIECTUYTOJILHON MPU3MBI, Y KOTOPOU OOJIbIIIast
0
JMaroHallb paBHa 24 1 COCTABJISIET C INIOCKOCTHIO OCHOBaHHUS yroi 60°.

2.22.Yemy paBHa CTOpOHa  OCHOBaHHUS  NPAaBUJIBHOM  IIECTUYTOJIBHOW  IMPHU3MBI

ABCDFKA;B;C1D1FiKj, y xoTopoii muaronans Bi;F paBHa 43 W cocTaBifeT ¢ TLIOCKOCTHIO
6okoBoii rparn (KK1F1) yrom 30°,

2.2.3. ABCDFKA;B;C1D1F1K; — mpaBunbpHas mecTuyroibHas mpu3Ma, CTOPOHA OCHOBAHUS U

BBICOTA KOTOPOii paBHbl 3 1 2+/6 coorserctBenHo. Haiiaute Yroil MeXIy AuaroHansio BiF u
TUIOCKOCTBIO0 00KOBO# rpanu (4A41B1).

2.3.1. B ocnoBanuu nupamuasl DABC nexut paBHOcTOpoHHU# TpeyronbHuk ABC, AB=4.

Pe6po BD nepneHauKkynIspHO MIIOCKOCTH OCHOBAHUS U PABHO 44/2 . Kaxoit yroJl COCTaBIIsIET pedpo
CD c mmockocthio 00k0Boi rpanu (ABD)?

2.3.2.0cnoBanneM nupamuasl DABC ciyXUT paBHOOEAPEHHBIN MPSIMOYTOIBHBINA TPEYTOIEHUK
ABC:/4 = 90°, AC=AB=4. Pebpo BD mnepneHauKyIsIpHO IUIOCKOCTH OCHOBAaHHS M paBHO BC.
Haiinute yron nakinona pebpa CD k miockoctu 60koBoii rpanu (ABD).

2.3.3. B ocHoBannn mpamuasl DABC nexuT mpsiMoyrombHbli Tpeyronsank ABC:/C = 90°,
AC=4, BC=3. Pebpo BD nepneHaukynspHO IJIOCKOCTH OCHOBaHMs, a pedbpo CD cocraBiser ¢
IUIOCKOCThI0 OOoKkoBoW Tpanu (ABD) yron 30°. Haiigure KOCHHYC yria Mexnay pebpom CD u
IUTOCKOCTBIO OCHOBAHMS.

2.4.1. Inaronans BiD mpsmoro mapamenenumnena ABCDA;B;C1D; cocTaBiser ¢ TUIOCKOCTBIO

HWXXHCTO OCHOBAHUSA YTI'OJI 450 UIeMy paBHa BBICOTA IapaJUICIICIIUIICAd, €CIIN €ro OCHOBAHHUEM

CIIYXUT a) KBaJipaT CO CTOPOHO# 4 \/E ; 6) poMO cO CTOPOHOI 4 ¥ OCTPBHIM YTJIOM 60°.
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2.42. a) [uaronams B;D mpsmoro mapamnenenunena ABCDA;B;C1D; cocraBnser ¢
TJI0CKOCTRIO O0KOBOM rpanu (DD1C) yron 45°. Jlokaxure, 4TO OCHOBAHHEM napajuiesienurea He
MOXET OBITh KBaJpar.

0) OcnoBanuem npsimoro napamienenunenaABCDA;B1C1D; ciyxut pom6 co cTopoHoit 2\/6
U OCTPBIM YIJIOM 60°. Haiimure JuiMHy quaroHanu BiD mapamnenenunena, cocraBisitomien c
IJIOCKOCTBI0 00K0BO# rpanu (DD;C) yron 45°,

2.4.3. a) Haiimure yron mexay nuaroHanbio B1D npsimoro napanienenunena

ABCDA;B;1C1D; ¢ mnockocteto 60koBoii rpanu (BB1C1), eciy OCHOBAaHUEM Tapaslieenuie/ia
CIIY>)KHT KBaJIpaT, JUIMHA JUAroHalld KOTOPOTO paBHA BBICOTE MapalljielienuIea.

0) Haiiqute cunyc yrma mexay nuaroHanbio BiD, paBuoii 10, u mimockocTeio OOKOBOM rpaHu
(BB1C;) mpsimoro mapasuenenunena ABCDA;B;CiD;, ecniu ero ocHoBaHHEM CIyXUT poMO ¢

octpeiM yriom 30° 1 mromaso 18.
2.5.1.a) FABCD — mupamupa. FB _L (ABC). ABCD - xsagpar. Z/FAC=60°. Kakoii yrox

cocraBisieT pedpo AF ¢ TIIOCKOCThIO OCHOBaHUS?

6) FABCD - mmpavmna. FB_L(ABC). FB=8. ABCD - pom6. ZABC=120".
AC = 6\/§ . Halinute kotanrenc yria mexnay pedpom AF 1 mII0CKOCThIO OCHOBaHUS.

2.5.2. a) FABCD - nupamusa. FBL(ABC). ABCD - kBajzpar co CTOPOHOMN V2. Vron

Mexry pebpom DF 1 mmockoctsio (BCF) pasen 30°. Haifute JUTHHY BBICOTEI ITHPAMHIEL.

6) FABCD — nupamunga. FB L (ABC). ABCD - pom6. ZBAD= 45°  AB=3/2. Haiinute

JUTMHY OoJsbIero pedbpa MUpaMHIbI, €CJIM CHHYC yrila HaKJIOHa JaHHOTO pedpa K IJIOCKOCTH

OOKOBOI rpaHu MUPAMUJIbI, HE COJIeprKallel JaHnHoe pedpo, paseH 0,6.

2.5.3. a) FABCD - nmpamupa. FBL(ABC). ABCD — kBaapar co cropoHoii 1. Bombmee

pedpo mupamMuIbl paBHO \/g . Haiimute yron nakimona peopa CF k mmockoctu (ABF).

6) FABCD — mupavmza. FB L (ABC). ABCD - pom6. /BAD=60". BD=2+/3. Pe6po CF

coctaBisieT ¢ Iuiockocteio (ABF) yron, cunyc koroporo paseH 0,6. Haiinmurte UIMHBI paBHBIX

OOKOBBIX pedep MUpaMUIbI.
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I1l. Haitoume yzon mestcdy niockocmamu no npeocmaeieHHbl;M HOCHPOEHUAM

1) ACNnBD=0.FO_L (ABC).HaﬁﬂI/ITe YTOJI MEXLY

(ABF) u (FDC)

(FDC) u (FBC)

(ABC) u (FDC)

<NmOND ¥ mcos Hoc

2) FB.L (ABC). Haiinute yron Mexay

(AFD) u (FBC)

(AFB) u (FBC)

(ABC) u (FDC)

<OmON0D ¥ m s HOoc
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OO ®>

oz o

AABC— paBHOOEApEHHBINH

A BC — npsIMOYTOJIbHBIH,

AMBC — TynoyronpHbIi,

£C=90° £C>90°
4. SBL (ABC). ABCDEF — npaBuibHbIH mecTHYTrodbHUK. Haliure yron Mexy
(SAB) u (SBC) (SFE) u (ABC) (ASF) u (ABC)
S
A\ S

S
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(ASF) 1 (SCD)

(ASB) 1 (SDE)

(FSE) n (DSE)

Cy
Cc

5. CDA;B;C1D; — npsimoit napannenenunen. Haiinure yron
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3agaum 119 NPAKTHYECKUX 3aHATHI

3.1.1. a) OcnoBanuem mupamugasl FABCD crnyxur kBaapaT co cropoHoit 16. Bepmmna
NUpaMUbl TPOCHUPYETCs B IIGHTP OCHOBaHUWs. Brpicota mupamuasl paBHa 8. Kakoit yron
COCTaBISET IIIOCKOCTh OokoBo# Tpanu (FDC) ¢ miiockocThio OcHOBaHUS?

0) OcuoBanueM nupamuasl FABCD sisercss pom6 co cropoHoit 16 u yriiom 30°. Bepmuna
MUPaMUJIBI IPOCIUPYETCSl B TOUKY IEepeCceUeHHs AuaroHaneid pomba. Beicora mupamuiel paBHa 8.
YeMy paBeH TaHreHC yria HakjoHa 0okoBoi rpanu (FDC) k miockocTi ocHOBaHMs?

3.1.2. a)OcHoBaHuEM NUpPaMUbI CIIYXKHUT KBaapaT. BepiinHa nupaMuipl IpOeLUPYETCsl B UEHTP
ocHOBaHUs. JlOKaXHTe, YTO yrojl MEXIy CMEKHBIMH OOKOBBIMU I'DaHSIMH HE MOXET OBbITh paBeH
60°.

6) FABCD - mupamuna.ABCD — pom6. ACNBD=0. FO_L(ABC). 4B=12.

/BAD=60°. Paccrosiuue 0T TOUKM mepecedeHus AMArOHanell pomGa 10 GOMNBIIEr0 GOKOBOrO
pebpa paBro 6. Haiiaure yron mexay miockoctsmu (FDC) u (FBC).

3.1.3. a) OcHoBaHMEM NUPAMUJBI CIY>KUT KBajpaT co CTOpoHOW 2. BepmmuHa nupamuisi
IPOEHHUPYETCsl B LIEHTP OCHOBAaHUS. YTOJI MEXIy HECMEXHBIMU OOKOBBIMU I'pAaHSIMM MHUPAMUJIbI
pasen 60°. Haiigute miomaas GoKOBO# ITOBEPXHOCTH MHPAMIIBL.

6) OcnoBanuem nupamunsl FABCD sBnsiercs pomMO co croponoit 12. Bepmmna nmupaMuabi
MpOELUpPYETCsl B TOUKY IepecedeHus auaroHaneil pomOa. BricoTa mupaMuasl paBHa 3\/§ . Yron
mexay miockoctsmu (ABF) m (FDC) pasen 60°. Haiiqure miomans GOKOBOIL MMOBEPXHOCTH
TTUPaMUJIBI.

3.2.1. a) OcHOoBaHUEM MUpaMHbl SBJISETCS KBaJpaT, AMAroHalb KOTOPOTO paBHA 3J2.
ITnockoctu NByx OOKOBBIX TpaHel NEpHEHIUKYJISAPHBI K IUIOCKOCTH OCHOBaHMs, a JBE Jpyrue
GOKOBBIE 'PaHH 00Pa3yIOT ¢ OCHOBaHHMeM yriibl 1o 45°. UeMy paBHa BBICOTA THPAMUIBEI?

6) OcHOBaHMEM THUPAMUIBI CIIYKUT POMO CO CTOpOHOH 12 u yriom 150°. Beicora MTUPAMU/TBI
paBHa 9. [11nockocTn 1ByX OOKOBBIX T'paHel MepneHAMKYISPHBI K IUIOCKOCTH ocHOBaHMs. Haiinure

TAHTEHC yIJla HAKJIOHA JBYX JIPYTMX OOKOBBIX IpaHell K IIIOCKOCTH OCHOBAHHSL.

3.2.2. a) FABCD — mmpamuna.ABCD — pom6. FB 1 (ABC). ((ABF),(BCF))=90".
AC = AF =6+/2 . Haiizure uiHy pebpa FB.

6) FABCD - nwmpamuma. ABCD — pom6. FB L (ABC). L((ABF),(BCF ))21200.
AC = AF =+/6 . Haiizute miHy pebpa FB.

3.2.3. a) FABCD — nmpamuma. ABCD — ksagpar. FB L (ABC). FB=4. Kocunyc yrna

mexay miockoctsmu (AFD) u (FBC) pasen 0,8. Haiinure turomams OOKOBOHM IMOBEPXHOCTH

nupaMuibl.
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6)FABCD — nupamuna.ABCD — pom6. AA=6. /BAD=30°.FB L (ABC). Kocunyc yria
Mexnay tmiockoctsmu (AFD) u (FBC) pasen 0,8. Haiinmure miomans OOKOBOW IMOBEPXHOCTH
UpaMUTIBL.

3.3.1.FABC — nupamuma. AF J_(ABC). Paccrosaue mexnay npsmbimu AF u BC pasuo 6.

[Tnockocts (FBC) cocraBnser ¢ mockoctbio (ABC) yroi, Tanrenc koroporo pasen 0,75. Haiinure

BBICOTY TTHPAMU/IBL.
3.3.2. FABC — mupamuga. AF J_(ABC). BC J_(AFC), AN =3. Kocunyc yrna mexay

wiockoctsimu (AFC) u (AFB) pasen 0,8. Koranrenc yrina mexnay miockoctsmu (FBC) u (ABC)
paBeH 2,5. Haiiaure BbICOTY IUpaMUbIL.

3.3.3. OcunoBanue nupamuasl FABC ciyXUT TyNOYroJibHbI paBHOOEAPEHHBIH TPEYrOJbHUK

92

ABC, miomanps KOTOPOro paBHa

, AC=CB=3v2. AF L (ABC), AF =6. Haiiaute

KoTaHTeHC yriia mexny miockoctsmu (FBC) u (ABC).

3.4. SABCDEF- numpamuma. BS L (ABC). ABCDEF- npaBuiibHBIH HIECTHYTOJIBHHUK.
Haiinure:

1) Kocunyc yrina mexny miockoctssmu (SAB) u (SBC).

2) Yron mexay miockoctsamu (SFE) u (ABC), eciu AB = BS..

3) Beicory nupamunsl, ecmt AB =6, yron mesxay mnockoctamu (ASF) u (ABC) pasen 60°.

4) Yron mexnay mnockoctsamu (FSE) u (DSE), ecnu paccrosinue ot BepmuHbl F 10 Gonbiiero
pedpa mupaMuIbl paBHO CTOPOHE OCHOBAHHSI.

5) Yron mexny mnockoctsamu (ASB) u (SDE), ecmu AB = BS.

6) Yron mexny mnockoctsimu (ASF) u (SCD), ecnu AB=6, BS =9.

3.5.1 a) ABCDA;B:C1D1 — mpsimoit mapamnenenunen. Haiinute yronm mexay MIIOCKOCTSIMH
(AA4:C;) u (BB;1D;), eciu ABCD — kBapar.

0) OcHoBanmem mpsmoir tipu3mMbl ABCDA;B1C1D; sBnsiercss mapamnenorpamm ABCD, B
xoropom AB=10, AC =24, BD=20. Haiinure cunyc yrna mexny miockoctamu (A4;Cq) u
(BB1Dy).

3.5.2 a) ABCDA;B;C1D; — npsmoii napannenenunen. ABCD — ksagpar. AC = 3J2. AA1 =4,
HaiiauTe KOCMHYC yIila HAKJIOHA TIOCKOCTH (AB1 D) K IUIOCKOCTH OCHOBAHHMS MapaJlIesIeNuIIE/a.

6) OcnoBanueM mnpsimoir npusmbl ABCDA;1B1C1D; sBnsercs napamnenorpamm ABCD, B
xotopom AB=5, ZBAD=230". Beicora mpusmsl pasna 3. HaiiauTe TaHreHC yriia MeKIy

IUIOCKOCTBIO 0cHOBaHHs 1 wiockocthio (AB,D).
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3.5.3 a)ABCDA;B1C1D; — npsamoii mapamnenenunen. ABCD — kBanpat. Kocunyc yria mexmay
mwiockoctsimu (ABC) u (AB;C) paBen § Bo ckonbko pa3 BbICOTa Mapajuienenurena OoJbiie

CTOPOHBI OCHOBaHUS1?
06) ABCDA;B:C:D; — mnpsmoii mnapammenenunen. ABCD — mapamnenorpamm, AB=6,
ZCAB =30°. Cunyc yrna mexay miockoctamu (ABC) u (AB;C) pasen 0,8 . Haiinute BbicoTY

ImapajiICJaCIrIicaa.

YceTHbli onpoc (MPOI0JKUTE MpelIoKeHue)
Tema « Ilpuzma»
1. bokoBBIE I'paHu IPU3MBI ABISIOTCS ... (NAPANLIEN0CPAMMAMU,).
2. BoicoTta npsimMoii pu3Mbl paBHa €€ ... (pebpy).
3. Bce BBICOTBI IPU3MEI ... (pasHbl).
4. [IpssMoyTOIBHBIN NapaUIeNeHuIe]l, y KOTOPOTo BCe TPU U3MEPEHUS PaBHbL, €CTh ... (KV0).
5. IlepneHaukynsp, TpPOBEACHHBIH W3 KaKOW-HUOYIh TOYKU OJHOTO OCHOBaHUS MPHU3MBI K
MIJIOCKOCTH IPYTOTO, €CTh ... (8bICOMA).
6. Ecii 6okoBbIe pedpa MpU3MbI IEPIICHINKYISIPHBI K OCHOBAHHSIM, TO TIPU3MA ... (NPAMASL).
7. Ecniu 60koBbIe pedpa mpu3Mbl HE EPIIEHANKYISIPHBI K OCHOBAHUSAM, TO IPU3MA ... (HAKIOHHAS).
8. Ecnm B OCHOBaHUM MPSMOM TPU3MBI JIKHUT MPABHIBHBII MHOTOYTOJNBHUK, TO TMPU3Ma
(npasunvras,).
9. OcHOBaHHS TPHU3MBI JISKAT B THIOCKOCTSIX, KOTOPBIC SBISIOTCS ... (NAPALLETbHbIMIUL).
10. Otpe3ok, COECOUHSIONMI JBE BEpUIMHBI, HE NpUHAIeKAIIUME OJHOW TpaHH, €ecCTb
(Ouazonany).
Tema « [lupamuga»
1. MHOTOTpaHHHK, Y KOTOPOTO B OCHOBAaHMH HAXOJUTCS MHOTOYTOJIbHUK, & BCE OCTAIbHBIC TPAaHU -
TPEYTOJIbHUKH, UMEIOIIHE OOIIYIO BEPIIMHY HA3BIBACTCS ... (NUPAMUOOILL)
2. MHOTOyroJIbHHUK, JIeKaIlui B OCHOBAaHUH MMUPAMUBI ... (OCHOBaHUE)
3. TpeyronbHUKH, UMEIOIIHE OOIIYIO BEPIINHY U 00pa3yonue 60KOBYIO MOBEPXHOCTh MUPAMUIBI
... (bokosvie epanu)
4. Touka pacroloKE€HHass Ha BBICOTE NUPaMUIbL, KOTOpas IMPOEKTUPYETCS HAa OCHOBAHHE ITOU
MUPAMHUIBI ... (BepUIUHA NUPAMUOBL)
5. OTpe30K, COeTUHSIOMNI BEpIIMHY TUPAMUIbI C BEPIIMHON OCHOBAHUS ... (60K080€e pedpo)
6. Kakoe uncno rpaneil y BOCbMUYTOJIBHOU UpaMusi? (9 epaneti)

7. Kakoe uncno pédep y mecTuyroibHou mupaMunsl? (12 pebep)
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8. Kakast ¢urypa HaxomuTCs B CEUYCHHH TSTHYTOJBHOW MHPAMHIIBI, €CIM CEYCHUE MapajliebHO
OCHOBAHUIO MUPAMUJBI? (MAMUY20NbHUK)
9. Beicora 60K0BO#i rpan# ... (anogema)
10. IlepneHauKysip, OMYIICHHBIH W3 BEPIIMHBI MUPAaMHUIbI Ha HIDKHEE OCHOBAaHHUE ... (8blcoma
nupamuowl)

Tema « Konyc»
1. Kakas ¢urypa mnosyuaercs B CEUEHHH KOHYCa IJIOCKOCTBIO, IPOXOIAIICH Yepe3 oCh KoHyca?
(pasHobedperHblll MpeyeoibHUK)
2. Uto mpencraBusieT cOOOW CeYeHHME KOHYca IUIOCKOCTBIO, IEpeceKarolleil Bce oOpasyrolme
Konyca? (annunc)
3. Uro mpexacrapiisier co00il ceueHNEe KOHYCa TUIOCKOCTBIO, MPOXOJISIICH Yepe3 BEepIInHY KOoHyca?
(pasHobedperHblll MpeyeobHUK)
4. Kakas ¢urypa mosydaercst B CCYCHUH KOHYCa TIOCKOCThIO, MPOXOJIAIIEH MEPICHIUKYISIPHO OCH
Konyca? (kpye)
5. Kakas ¢urypa noiaydaercsi B CEYeHUH YCEUEHHOTO KOHYCa TIOCKOCTBIO, TPOXOASAIIECH Yepe3 0Ch

Konyca? (mpaneyus)

9.2. OueHo4Hble MaTepUAJIbI JIsl IPOMEKYTOUYHOI aTTecTAlNu
®opma mpoBeIeHUs] MPOMEKYTOYHON aTTeCTallH MO JUCIUILTUHE: KOHTpoibHas padota (1
ceMecTp, dk3aMeH (2 cemecTp). Bua mpoMexyTOUHOM aTTecTalliu - 10 HAaKOMUTEITbHOMY PEHTHHTY

HJIM KOMIIBIOTCPHOC TECTUPOBAHUC.

YcTHO-TIMCbMEHHAs (I)opMa IO 3K3aMCHAIIMOHHBIM ouneram mpeamojaaracTcd, Kak 1mpaBuio,

JUJISI ClaYM aKaJeMHYSCKOM 3aJ0KEHHOCTH.

KourpoabHasi pa6ora. 1 cemecTp

Teopemuueckue éonpochoi.
1.BeipaxkeHus: ¢ mepeMeHHOH, ux Kiaccupukanus. ToxaecTBeHHbIE TPeoOpa3oBaHus BBIPAKECHUH.
MeToab! 10Ka3aTeIbCTBA TOKAECTB.
2. Lenble BeIpaxkeHHs U ux npeoOpazoBaHus. (PopMysibl COKPALIEHHOTO YMHOXKEHUS).
3. KBagpaTHblil KopeHb. ApupMeTHUecKHii KBaJIpaTHbI KOPEHb U €ro CBOICTBA .
4. Tox/1ecTBEeHHbIE TPeoOpa30BaHUs BRIPAKEHHH, COZepKAINX KBAAPaTHbIE KOPHH.
5. Kopenp N—oii crenenu u ero cpoiicTBa. ToxnecTBeHHblE NpPeoOpa3OBaHUs  BBIPAKEHUH,

COACPpIKAIINX KOPCHb N— CTEIEH! .
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6. CrerneHb C palMOHAIBLHBIM IOKAa3aTeJeM U €€ CBOMCTBA. TOXKIECTBEHHBIC MPEOOpa3oBaHUS
BBIPAKEHUI, COIEPIKALLUX CTEIIEHb C PallMOHAJILHBIM [10KA3aTEIEM.

7. llonstue norapudma. CpoiictBa mnorapu¢moB. JlorapudmMupoBaHue U TMOTCHLIUPOBAHHE.
ToxnecTBeHHbIe TPeoOpa30BaHUs BBIPAKEHHUH, COAEPKALINX JIOTapU(pMBbI.

8. O0mue cBeneHust 00 ypaBHEHHUAX (ONpeneleHue, KOPHU, YUCIIO KOPHEH, YTO 3HAYUT PEIUTh
ypaBHeHue). PaBHOCUIIbHBIE YpaBHEHUS U UX CBOMCTBA .

9. Jluneitnoe ypaBHeHue. MccienoBanue ero pemieHus. MeToibl peleHus: JUHEHHbBIX YpaBHEHUN
(aHaymMTHYECKUH U TpadUUECKHi).

10. KBagpaTHoe ypaBHEeHHE (OnpenesieHre, BUIbl, BBIBOJ hopmMyJ, Teopema Buera).

11. IpoGHO-panrioHanbHbIEe YPaBHEHHUS, CIIOCOOBI UX PEIICHHUS.

12. VppanuoHanbHble ypaBHEHUS U METO/bI UX PELICHUS.

13. VpaBHeHuUsI, coAeprkaliie NepeMEHHYI0 0J1 3HAKOM MOAYJIsA. Bujbl ypaBHEeHUH U CIOCOOBI UX
pereHus.

14. Tlpocreiimue nokasaTelbHble ypaBHEHUs, MX pewieHue. [Ipuemsl pemieHus: mokasaTelbHbIX
YpPaBHEHUU.

15. Ilpocreiimine jnorapupmMuuecKue ypaBHEHMs, HUX peuieHue. Ilpuemsl  pemeHus
Jorapu(pMUUECKUX YpaBHECHHH.

16. JIuneliHple HEPABEHCTBA U UX PELICHUE.

17. KBagpaTHbIE HEPABEHCTBA U UX PEILECHUE.

18. IpoOGHO-palmoHa bHblEe HEPABEHCTBA U UX pelleHrne. MeTo ] HHTepBajoB.

19. Ilpocreiimune nokasaTenbHble HepaBeHCTBA. [IpuemMsl peleHus noka3aTeIbHbIX HEPABEHCTB.
20.0mpenenenre  TPUTOHOMETpUYECKMX  (PyHKIUH  yucioBoro  aprymenra.  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJAeCTBO. COOTHONIIEHHS] MEXIY TPUTOHOMETPHUUYECKUMH (PYHKIHUSIMHU
OJIHOT'O apTyMEHTA .

21. ®opmynsl IPUBEIEHUS .

22. ©opMyIIbl CIOKEHHUSI TPUTOHOMETPUUECKUX (PYHKIIHH .

23. Tpuronomerpudeckue QyHKIIMH JBOMHOIO U MOJOBUHHOIO apTryMEHTA.

24. OmpeniesieHue U CBOWCTBA (PYHKIIMU Y = COS X , Tpaduk.

25. OmpenienieHue U cBoMcCTBA PYHKIMHU Y = SiN X, rpaduk.

26. Onpenenennie u cBoiicTBa PyHKIMK Y =1gX; Y = CctgX , rpaduk.

27. ObpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMHN UX CBOWCTBA U TpaUKH.

28. Pemenue ypaBuenust SinN X =a. Ompenencaue arcsina.

29. Pemrenne ypaBHeHust COS X =a. Onpenenenue arccosa .

30. Pemenue ypaBaenus tgx =a; ctgx =a. Onpenenenue arctgx; arcctgx.

31. Pemienue TpUroHOMETPUYECKUX YPABHEHUM.
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IIprMepHBI BAPUAHT KOHTPOJIbHOI padoThbl. OuHasi gopma o0yueHust

Yacts 1
A 1. Beraucnure. 3/49-189
Bapuanmul omeemos.
1)3 2)9 3) 11 4) 21

7 2
A 2. [IpencraBbTe B BUE CTENIEHU BhIpakeHue 6 2 163 .
Bapuanmor omseemos.

_7
1) 1° 2) 62 3) 2% 4) 6°

log, (43)
5

A 3. Haiinure 3HaueHUE BBIPAKEHUS [g)
Bapuanmur omeemos.
1) % 2) 64 3) 4 8 37

A 4. Haiinure o6nacth onpezenenus Gyukuuu f (X) =log, (X2 —5X).

Bapuaﬂmbl omeemaoe.

1) (—o0;0)U(5;+) 2) [0;5] 3) (0;5) 4) (—o0;0]U[5;+0)

A 5. Haiinure tg o, ecnmu Sina:% U %<a<ﬂ.
Bapuanmul omeemos.
1 1
1) 4 2) -4 3) = 4) -=
) ) ) 2 ) 2
3
A 6. Pemite ypaBHeHHe COS(X —%} = g
Bapuanmul omeemos.
) Z+Z 2znnez 2) - Z+Z 2z nez
4 6 4 3
3) —Zi£+27m,nez 4) zi£+27z,neZ
4 6 4 3
1-x
. 125
A 7. YKaKUTe MHOXKECTBO BCEX PEIICHUI HEPaBEHCTBA 5 < PR

Bapuanmur omeemos.
1) (-22) 2) (—o0;—2)U(2;40)  3) [-2;2] 4) (—o0;—2] [ 2;+00)

A 8. Pemnre ypasrenne logg(x—3)=3.

BapuaHmbz omeemaoe.
1) 122 2) 240 3) 128 4) 246
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Yactb 2

B 1. Brrunciaure cos —25—7T +sin _ -COS _r .
3 12 12

B 2. Pemute ypaBHeHne +/3+X —1=X.

B 3. Pemute ypaBuenue 3° —24-.3*—-81=0.

B 4. Pemure ypaBHenue sin® X +4sin x-cosx—5c0s” x =0.

Yacts 3

-48
C 1. Haiinure 3HaueHHE BBIPAXKEHUS (2 . {‘/32 34 -3 3/ 2.42 ) .

C 2. Pemure HepaBeHCTBO. B oTBeTe yKa)XkKUTE KOJIMUYECTBO LIEIBIX PEIICHUMN:

log,, (x+2) Py

<0.
\J5—4x—x?

1
C 3. Haiigure Bce Lenble KOPHU ypaBHEHUS (9 —x° )7E -COS (% . 3Xj =0.

-

IIpuMepHBIii BADHAHT KOHTPOJIbHOMH PadoThl. 3a04Has popma o0ydyeHust
3z . .
Jano: cosf=0,4 u 5 < [ <27 . Haiigure: SINf.

B3

. Pemmre ypaBHeHue: C0S8x = 5

46 16

Haiinnure 3HaueHNe BbIpaXeHUs npu a=2.

a31
Pemmre ypasrerne /5x+9 = 2x /5x +9 = 2x . Ecnu ypaBnenue umeer 6oj1ee 01HOTO
KOpH:A, B OTBCTC YKAXKUTEC MEHBIINH U3 HUX.

Berauciure:. log, 8—log, 2+log, 9

Pemmre ypapuenue: 2> =128.

Peunre ypasuenue: logg (7 —x)=-2.

Penmre ypaBHeHHe: 32X+5 _ 92x+7 | 22x+4 _ o2x+4 _

Peuure ypaBHeHue: % log, (x—4)+ % log, (2x—1) =log, 3

10. Pemnte ypaBHeHue: Sin7X+ J3cos7x=0
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IIpuMepHBIH BAPUAHT TECTOBOI'0 KOHTPOJIA

3agaua 1. Ilenslie pauroHanbHbIE YpaBHEHUS

Pemnre ypaBHeHUME gx = Sg .

1
)= 2)10 3) -10
) 21039

3agaua 2. Ilenslie pauroHanbHbIE YpPaBHEHUS
1 1
Pemmre ypaBHeHue 3 X* = 16§ . Ecniu ypaBHeHMe uMeeT 6oiiee 0THOrO KOPHS, B OTBETE 3aIUILIUTE

MEHBIIUN U3 KOPHEH.

n_%2y737

3agaua 3. /[poOGHO- pallnoHa/IbHbIE YpaBHEHHUS
X+15
=4
x—-15
1

1) ——:; 2)25; 3) -25
) e ) )

Pemnre ypaBHeHME

3agaua 4. /[poOGHO- paloOHaJIbHbIE YpaBHEHUS
X+8  X+8

SX+7 TX+5

3anuimuTe OOJIBIINI U3 KOpHEH.

1) _%; 2)1: 3) -1

Pemnre ypaBHeHUME . Ecniu ypaBHeHme nmeer 6osee 0JHOTO KOpPHS, B OTBETE

3agauya S. MppaunoHanbHble ypaBHEHUS
Pemmte ypaBHenne +/6—5X =6.

D%;a$;$6

3agaua 6. lppaunoHanbHble ypaBHEHHS

Pemmre ypasneHne +/5—4X =—X . Eciu ypaBHeHHe umeeT 6oree 0JHOTO KOPHS, B OTBETE
3anumuTe OONMBIINN U3 HUX.

n-%;aa;$5

3agaya 7. TpUroHoMeTpuUeCKUEe ypaBHEHUS
Pemure ypaBuenue COS7zX =0. B oTBere 3anuimTe HanOOIBLIHIA TTOJIOKUTEIBHBIA KOPEHB
YpaBHEHHS.

1) 0:2) -0,5:3) 0,5

3agauya 8. Tpuronomerpuueckue ypaBHEHUs
. TX o .
Pemmre ypaBHeHue Sin 3" 0,5. B oTBeTE 3anMIINTE HAUMEHBIINH MTOJIOXKHUTEIbHBIN KOPEHb

YpaBHCHHA.

1) 0; 2) -0,5;3) 0,5
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3anaua 9. I[lokazaTenbHbIE ypaBHEHUS
9+x

Haiinure KOpeHb ypaBHEHHUS 9 =81.

1
1) ——: 2) -11; 3) 11
) 1 ) )

3apaua 10. Jlorapudmuueckre ypaBHEHHUS

Pemmte ypasrenue log, (5+ x) =log, (15— x).

1) %; 2)5; 3) 4

JK3aMeH. 2 ceMecTp
Teopernveckasi 4acThb

1. AKCHOMBI CTEPEOMETPHUH.
2. B3aumHOe pacrnonoxeHue NpsAMBIX B IPOCTPaHCTBE (MapajieNbHOCTh, NEPHEHAUKYISIPHOCTD).
Teopema o Tpex neprneHAnKyIsIpax.
3. BzaumHOe pacrnonoXeHue MNpsMBIX U IUIOCKOCTEH B TMPOCTPAHCTBE (HapaljiesIbHOCTb,
NEePIEHAUKYIISIPHOCTD).
4. B3anmHuoe pacIIoyoKeHne IIJIOCKOCTEN B IIPOCTPAHCTBE (mapanienbHOCTb,
MEPIEeHIUKYISPHOCTb).
5. CxpenuBaroiyecs npsimble (OnpeeneHre, pacCTosiHIe, Yro).
6. [Iloctpoenne u300pakeHH MpoOCTpaHCTBEHHBIX ¢uryp. OcHOBHBIE TpeOOBaHUS K
ME€JarOTUYECKOMY UEPTEXKY.
7. Ilpu3ma: BUbI, CBOMCTBA, TIJIOMIAL TOBEPXHOCTH, OOBHEM.
8. Ilupamua: BUJIbI, CBOMCTBA, IUIONIA/b TOBEPXHOCTH, OOBEM.
9. CsaoiicTBa TpeyrojabHONH NUPaMUAbI, UMeMLIel paBHble OokoBble pebpa. CrenaTh BBIBOJ
OTHOCHTEIIBHO N— yroJbHOW MUPAMHJIBI.
10. CgoiicTBa TpeyrojabHON MUpaMujbl, OOKOBbIE pedpa KOTOPOW HAKIOHEHbI K OCHOBaHMIO MOJ
oHUM yriioM. CrienaTs BbIBOJ OTHOCUTENBHO N— YroJIbHOW MAPaMUIBL.
11. CBoiicTBa TpeyroiabHOW MUPaMUJIbl, OOKOBbIE I'paHU KOTOPOW HAKJIOHEHBI K OCHOBAaHHUIO MOJ
oHUM yriioM. CrienaTh BbIBOJ OTHOCUTENIBHO N— YroJIbHOW MAPaMUBL.
12. CpoiicTBa TpeyroiabHOW MUpaMubl, anodeMbl KoTopoil paBHbL. Caenath BbIBOJ OTHOCUTEIHHO
N— yroapHOW NUpaMHUIBbIL.
13. Tena BpamieHus.
14. KomOuHaius mapa 1 MHOTOTPaHHUKOB.

15. KomOuHamus KoHyca 1 MHOTOTPaHHUKOB.
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16. KoMOuHanuu e BpalieHus.
17. O6wem Tena. CoiicTBa 00beMOB. OOBEM MPU3MBI (IIPSIMOI M HAKIIOHHOH ), TUPaMU/Ibl, KOHYCA,

LUJIMHIPA, apa.

IIpumepHbIil BAPUAHT IK3aMEHAIMOHHOI0 OUJIeTa
1. Yepes BeplIMHY IIPSAMOTO yIia PaBHOGEIPEHHOrO IPAMOyroibHoro tpeyronsauka ABC
npoBezeHa npsmast CM, nepneHauKyspHas ero miockoctu. Haliqure paccrtosinue ot Touku M 1o
npsamoit AB, eciiu AC=4cm, CM= 2\ﬁ CM.
2. B npaBunbHoii uetsipéxyronsnoii mupamuge SABCD Ttouka O — uentp ocnosanus, S —

sepmuHa, SA=10, BD=16. Haiinure nuuny otpeska SO.

3. OgHopoaHbIl map guaMeTpoM 2 ¢M BecuT 16 rpaMmoB. CKOJIBKO BECUT ILIAp TUAMETPOM
4 cM, U3rOTOBJIEHHBII U3 TOTO K€ Marepuana?

4. OObeM JaHHOM TMpaBWIBHOM TpeyroapbHoi mnpu3Mbl paBeH 80. Haiigute o00beM
MPaBWJIBHON TPEYroJbHONM NpPHU3MBlI, CTOPOHA OCHOBAaHMSI KOTOpPOH B 4 pa3a MEHbIIE CTOPOHBI

OCHOBaHHUS TaHHOM ITPU3MEI, a4 BBICOTA B 4 pasa 0OJIBIIIEC BHICOTHI JTaHHOM ITPU3MBIL.

IIpuMepHBIH TeCT I NPOMEKYTOYHOM aTTecTauuu (IK3aMeHa)

Yacte A
A.1. 3anonHUTE MPOMYCKH, YTOOBI MOJIYYNUIIOCh HCTUHHOE YTBEPKICHHE:
O6véMm waposo2o cecmenma 8bl4UCAEMC NO PopMYITe...
A.2. Crienaiite pUCYHOK YETHIPEXYTOJIBHOM Upamuibl, 0003HaUbTe €€: BepIInHy, O0KOBbIe pEOpa,
BBICOTY, OCHOBaHHE, OOKOBbIE IPaHU U anodemy.
A.3. 3anumute popmyiny o0bEMa ycedEHHON MUPAMUIbI U €T0 IeCATOM YacTH. ..

A.4. Ocnosanne npmmsl ABCDA B,C, D, —rtpanenus. Kakie u3 cremylommx map mpsMbIx

SABIIAKOTCA CKpCH_[I/IBaIOU_II/IMI/ICSI?

A, D,

Bapuaum bl omeemoe.

1) C,DuD,C 2)C,DuAB, 3)C,DuAB 4) ABuCD
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A.S. YKa)KuTe II0CKOCTD, IapaJuICIbHYIO IPSMOM, MPOXOJSAILEH Yepe3 TOUKU IePECEUCHUs

mmaronaneii  aByx rpameii AABB u BBC,C

D C
A /\ B napatenenunena ABCDA B,C, D, .
\ Bapuanmur omeemoe.
Bﬂl c 1) ADC, 2) C,DD, 3) CB,D, 4) ACC,
-_ - 1
A B,

A.6. Ocnopanue nupamuasl SABCD — napannenorpamm. Ykaxure miockocTh, NapauienbHyrO
IJIOCKOCTH,  TNpOXoisileil  depes  cepeluHbl  pébep

AB;CDuSB.

Bapuanm bl omeemoe.

1) ASB  2) DSC 3) ACD 4) ABC

A.7. PaccrosiHue MeXIy OChI0 LWIMHAPA U NapajlIeIbHBIM

<4 0, eMy cedeHHeM paBHO 12 . Paamyc ocHOBAaHMS M BBICOTA LUIMHAPA PABHBI
A —15 . HaitnuTe muomanas cedeHus.
I I Bapuanmui omeemoe.
BI I 1) 27 2) 270 3)54 4) 135
&AL

A.8. BokoBoe pebpo MpaBHILHOM TpeyroabHOH mupamuasl paBHo /39, a

/ cTopoHa ocHoBaHus —3 . HaiiauTe TaHreHc yria HakiIoHa GOKOBOM IpaHu K
A C  nnmockocTn OcHOBaHMSI.
Y

B Bapuanmur omeemoe.

43 1 1
1) KR 2) 7 3) NG 4) 43

A.9. Cropona mpasuibHoro tpeyromsuuka /[/ABC pasna 4. Uepes sepmmny B nposenén
nepnenaukyisip BK x mnockoctu tpeyronsuuxa. Haiimure paccrosuue ot Touku K o npsmoi,

npoxonsmeii uepes cepemunsl cropor AB U BC | ecrn BK =1.



76

Na

Bapuanmuor omeemoe. 1) \/7_ 2) 2 3) 7 4) 4

A.10. OcHOBaHHUE NIPU3MBI — NPABUIIBLHBINA TPEYTOIBHUK CO CTOPOHOI 6 , a eé GokoBoe pedpo

paBuo 8+/3 U HakIOHEHO K MIOCKOCTH OocHoBaHus Tox yriom 60°.

Haiigure 006EM IpU3MBL.

Bapuaum bl omeemoe.

1) 36  2) 1083  3)108  4) 36+/3

A.11. BeicoTa mpaBWIBHOM YETBIPEXYTOJIBHOM  MPU3MBI

ABCDA B,C,D, pasua 43, a cTopoHa ocHoBaHus - 4.

Haiinute paccrosiHue Mexay BEpPIIMHOU C wu Toukoii

nepecedyeHns auaronaneii Goxosoii rpann AA B, B .

Bapmmm bl omeemoe.

DN2J5 242 345 422

A.12. HaiinuTe 066EM KOHYCa, €CIIM YroJl IPH BEPIIMHE ero oceBoro ceuenus pasen 60° ) a
pajuyc BIMCAHHOTO B KOHYC I1apa paBeH 1.

Bapuanm bl omeemoe.

V2 2« 3) 37 4)6rx

A.13. O6BEM IUIUHIpa paBeH (277 , a pajuyc ero ocHoBaHus - 3 . Haiiaute miomasns 60KoBoit

MMOBEPXHOCTHU HUJIMH/IPA.
Bapuaum bl omeemoe.

1) 48x 2) 12« 3) 36xr 4) 24rx
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A.14. OcHOBaHKE PSIMON NPHU3MBI — MPAMOYTOJIbHUK co ctopoHamu 4 U 3, a eé BbicoTa paBHa 3.

HaﬁHHTe TAaHI'CHC Yyrjla MEXAY AWaroHajlbk0 IIPpHU3Mbl H IINIOCKOCTBIO OobIIEH ITO riomaiun

OOKOBOW rpaHH.

Bapuanmur omeemoe. 1) g 2) E 3) i 4) i

34 34

A.15. Paguyc ocHOBaHus KOHyca paBeH 5 . Ceuenue, mapajuiebHOE IIOCKOCTH OCHOBAHUS,
JEIUT BHICOTY B oTHOomeHuH 1.4, cumras or Bepumubl. Haiimure miuomans
CeUeHUSI.
Bapuanmuvr omeemos.
H\zn 2)2x 3r 4 4rx
Yacrs B

Bl. OcHoBaHume mnupamMuabl — TpPEyrodbHuK co croponamu 24,26 ul0.

BokoBble pébpa HakjIOHEHbl K OCHOBaHMIO non yrmom 45°. Haiinure BbICOTY

nmupaMuibl.

B2. BbicoTa NIpaBUIIbHOM IIECTUYrOAbLHON IPU3MBI paBHA 3, a ILIOIMAAb OcHOBaHUA —6+/3 .

Haiigure nuny Oosiblieii 1uaroHaau NpUu3Mbl.
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PersiaMeHT npoBeaeHus IPOMEKYTOYHOM aTTeCTAllUM B (pOpMe KOMIILIOTEPHOI0

TECTUPOBAHUA

KoJ1-Bo 3aganuii B 0anke

Koga-Bo 3aganuid,

Bpemsi Ha TecTUpOBaHuUe, MHH.

BOIIPOCOB NPeabsBISIEMbIX CTYIE€HTY
1 cemectp
70 15 45
2 ceMecTp
65 15 45

[TonmHbIiA HOH OIEHOYHBIX CPEACTB ISl MPOBEACHUS MTPOMEKYTOUHOUN arTecTanuu B hopme
KOMITHIOTEPHOTO TECTHPOBAaHUS pa3MEIIeH B OaHKE BOMPOCOB JAHHOTO Kypca AWCIUIUIMHBI B
BUOC ynusepcutera http://sdo.tolgas.ru/.

B xozme moAroToBkM K MPOMEXYTOYHOW aTTECTallMM OOYYaroIIMMCS TPEAOCTaBIseTCS
BO3MOYXHOCTh TIPOHTH TECT CAaMOMPOBEPKHU. TecT il cCaMOIIPOBEPKH IO TUCIUIUINHE pa3MEIIeH B
OUOC ynusepcurera http://sdo.tolgas.ru/ B cB0O0AHOM AJist CTYACHTOB JOCTYIIE.




