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Pabouas mporpamma o yue6Homy npeamery «MatemaTuka» (YriayoJdéHHbIH YPOBeHb)
mist 10-11  kjmaccoB  cocTaBieHa B COOTBETCTBHM ¢ TpeOoBaHusmu DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEeIHEro oO0Iiero odpa3oBaHHUs, HA OCHOBE
[IpumepHoil mporpammel cpeaHero oOmiero oOpa3oBanus o wmaremaruke (IIpumepnbie
MporpaMMebI TIo0 y4eOHbIM nipeameTam. Maremaruka. 10-11 knacesl.— M. @ Tlpocsemenne, 2011.
— 64c.)

[Tporpamma paccuntana Ha 408 gacos:

Knace KonmuectBo 9acoB o KonuuaecTBo 4acos B
yueOHOMY IIJIaHy HEZEI0

10 kiacc 204 6

11 kimacc 204 6

PaGouass mporpamma mnpenHa3zHaueHa JUIsi OpraHW3alMy Mpolecca OOyYeHHS M0 CepHU
yueOHuKOB «MI'Y - mkomne:
1. AnreGpa u Hauyana maTemMaruyeckoro anaiau3a. COOpHHUK pabouux mporpamm. 10-11

KJaccel: yue0. mocobue nansi oOuieoOpa3oBar. opraHu3anuii: 0a3oBbIA W yriayoOI.
ypoBau / coct. T.A.Bypmuctposa. — M.: [Ipocsemnienue, 2018. — 143 c.

2. T'eomerpus. CoOopuuk pabGoumx mnporpamm. 10-11 kmaccer: ywe0. mocoOue st
o0meoOpa3oBaT.  OpraHu3anuii:  0a3oBbIi W yrayOon.  ypoBHHM /  cOCT.
T.A.Bypmuctpona. — M.: [Ipocsemenue, 2018. — 143 c.

3. Marematuka: anrebpa u Hayalla MaTeMaTUYECKOTO aHanu3a, reomeTrpusi. Anredpa u
Hayana MareMatuyeckoro anamm3a. 10 xkmacce: yue6. s oOmieoOpaszoBar.
opranu3zanuii: 6a3osblif 1 yriyosa. yposuau / C. M. Huxonsckuii, M. K. IToranos, H.
H. PemernukoB u ap. — M.: [IpocBemenue, 2017. — 431 c.

4. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAlIM3a, reoMeTpus. Anredpa u
Havyajia MareMatudeckoro aHamm3a. 10 xkmace: ydeb. s obOmieoOpa3osar.
opranu3anuii: 6a3oBsiii U yriayosn. yposuu / C. M. Hukonsckuii, M. K. Iloramos, H.
H. PemernukoB u ap. — M.: [Ipocsemenue, 2020. — 431 c.

5. Marematuka: anredpa U Hadaja MaTeMaTHYECKOro aHalu3a, reomeTpus. ['eomerpus
10 — 11 kmaccel: yueO. ans oOmieoOpa3oBar. opraHu3aluii: 0a30BBIA W YIITYOIL.
ypoBuu / JI.C. ArtanacsH, B. @. Byry3o, C.b. Kagomues. M.: IIpocemenue, 2021.
-272c.



Pa3nea 1. [lnanupyemblie pe3yJibTaThl 0CBOCHHUS Y4eOHOI0 NpeaMeTa
«MaremaTuka»
(Yriy0JieHHbIH YPOBEHb)

Pabouas nmporpamma oGecrneunBaeT JOCTH)KEHUE IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
yuebHoro mnpenmera «MarTemaTuka (ajarefpa M Hayajla MaTeMaTH4YeCKOI0 AaHAJIU3a)»,
BKJIIOYAst MOZLyJIU «AJredpa 1 Hayajla MaTeMaTHYeCKoro aHaiu3a» u «['eoMeTpusi».

W3yueHre MaTeMaTHKH 110 JaHHOW paboueil mporpaMMe crocoOCTByeT (POPMHUPOBAHUIO Y
y4yalluxcs JIMYHOCTHBIX, MeTANPeAMETHBIX M IPeAMETHBIX Ppe3yJbTaTOB O00y4eHus,
COOTBETCTBYIOLIMX TpeOOBaHMAM  (elepaibHOTO TOCYJapCTBEHHOTO  00pa30BaTEIbHOTO
CTaHJapTa cpeJHero oouiero oOpa3oBaHusl.

JIN4HOCTHBIE pe3y/IbTAThI:

1) BocnHMTaHHE POCCHUCKOW TPaKIaHCKOW HIACHTHYHOCTH: IMATPHOTH3MA, YBAXKCHHS K
OteuecTBYy, OCO3HAHME BKJIaJ]a OTCYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOU HAYyKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBALIUU K O0YUYEHUIO U T03HAHMIO;

3) oco3HaHHBI BBHIOOP M TIOCTPOCHHE JANbHEHIIECH WHIMBUIYAIBHONH TPacKTOPHUU
o0pa3oBaHMs Ha 6a3e OPUEHTUPOBKH B MUpE ITpodeccuil U MpodecCuOHANbHBIX IPEANOYTEHHH ¢
y4€TOM YCTOWYHMBBIX ITO3HABATEIbHBIX HHTEPECOB, a TaKkKe Ha OCHOBE (POPMHPOBAHUS
YBa)KUTEJIbHOTO OTHOLIEHHMSI K TPYAY, Pa3BUTHE OIBITA YYaCTHUs B COLIMATILHO 3HAYUMOM TPYZC;

4) yMeHHE KOHTPOJHMPOBATh MPOILECC W PEe3yJbTaT y4eOHOW W MaTeMaTH4ecKou
JESTEIIbHOCTH;

5) KPUTHYHOCTH MBIIUICHUS, WHUIMATHBA, HAXOJIYUBOCThb, AKTUBHOCTh HPU PEUICHUU
MaTEMaTHYECKUX 3aad.

MeranpeamerHblie pe3yJibTaThl:

1) yMmeHHE CaMOCTOSTENbHO ONpPEACNATh LENH CBOErO OOYYCHHS, CTaBUTh H
(dbopMynupoBath A ce0s HOBBIE 33Jayd B yu€Oe, pa3BUBAaTh MOTUBBI M HHTEpPECHl CBOEH
II03HABATEIbHOMN AEATEIbHOCTH;

2) yMEHHE COOTHOCHUTH CBOM JICUCTBHS C TUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEH JAEATENBbHOCTH B Ipolecce JOCTHKEHHUsS pe3ysbTaTa, ONpeNeNiTh CIOCOOBI
NEeHCTBUI B paMKax MpeAsIOKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEUCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyallUEN;

3) yMmeHuWe oOmpeAessITh TMOHATHS, CO37aBaTh OOOOIICHHMS, YCTAaHABIMBATh AHAJIOTHH,
KJ1accu(UIUPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU /ISl Kilaccuukanuy;

4) yMEHHE YCTaHABIMBATH TNPHUYMHHO-CICICTBCHHBIC CBS3U, CTPOUTH JIOTMYECKOE
paccyxJeHue, yMO3aK/ItoueHHe (MHIYKTUBHOE, IeIyKTUBHOE 1 110 aHAJIOTUH) U IeJIaTh BHIBOJIBI;

5) pa3BUTHE KOMIICTEHTHOCTH B  OOJAaCTH  HCIOJNB30BaHHUA  WH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

6) mepBOHayaNbHBIC TPEICTABICHUS 00 HIEsIX M O METOJaX MareMaTHKh Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICIINPOBAHUS SBJIICHUI U ITPOLIECCOB;

7) yMeHHe BHJETh MaTEMAaTHIECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaIlH B APYTUX
JTUCIUIUINHAX, B OKPYKAIOIIEH KU3HU;

8) yMeHHE HaxOIWTh B PA3IUYHBIX HCTOYHUKAX HHQPOPMAIMIO, HEOOXOIUMYIO IS
pelleHrs MaTeMaTH4ecKux MpoOJeM, W MPEeACTaBlIATh €€ B MOHATHOM Qopme, MPUHUMATbH
peleHre B YCIOBUAX HEMOIHOM WM N30BITOYHOM, TOUHON MM BEPOATHOCTHON HH(OpMAINH;

9) yMeHHe MOHUMATh U UCIIOJIb30BaTh MATEMATHIYECKUE CPEIICTBA HATISITHOCTH (TpaduKy,
TaOJIMIIBI, CXEMBI U JIp.) JJIS MJUTIOCTPALIMH, HHTEpIpETallui, apryMEeHTaI|H;

10) yMeHue BBIABHTATh TUIIOTE3bI NPH PEIICHUH 3aJadyH, MOHUMAaTh HEOOXOIMMOCTh HX
IIPOBEPKH;

11) nmoHMMaHME CYIIHOCTH aJTOPUTMHUYECKHX IPEANHCAHUI W YMEHHE ICHCTBOBATH B
COOTBETCTBHUHM C MPEAJIOKEHHBIM AJITOPUTMOM.



IIpenmeTHble pe3yJbTaThl:

JleHCTBUTEJALHLIE YHCJIA.

BbINyCKHHUK HAy4YUTCS:

BBINOJIHATh apU(PMeTHUecKue NeHCTBUSA, coueTas yCTHbIE U MHCbMEHHBIE MTPUEMBI,
IIPUMEHEHNE BBIUUCIUTEIbHBIX YCTPOUCTB;

HaXOJWUThb 3HAYCHUsI KOPHS HAaTypaJIbHOM CTENEHH, I0JIb30BaThCS OLICHKOW U MPUKHIKON
IIPU [IPAaKTUYECKUX pacueTax;

IPUMEHATh IOHATHS, CBA3aHHBIE C JEIMMOCTBIO LENIBIX 4YHUCEN, IPU PEIICHUH
MaTeMaTUYECKUX 3ajiay;

HaXOJUTb KOPHU MHOIOWICHOB C OJHOW NEPEMEHHOM, PacKJIaJblBaTh MHOTOYJICHBI Ha
MHOKUTEIH;

IPOBOJUTH NIPE0OPa30BaHUs YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIIOYAIOIINX
CTEICHU, PaJluKalbl;

BBIYUCIIATh 3HAYEHUS YUCIIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYLIECTBIISAS HEOOX0AUMBIE
HOJICTAHOBKH U IIPeoOpa3oBaHusl.

BbIHyCKHI/IK MOJIYIMT BO3MOKHOCTb HAYYUTHLCH:

IMPUMCHATDb METOQ MaTeMaTHUYECKOM HWHAYKIOWUU IJId [IPOBECACHUA paCCY)KI[CHI/Iﬁ n
J0Ka3aTCJIbCTB U IIPU PCIICHUHU 3a/1a4;

IMOHUMAaTb I'COMETPUUCCKYIO MHTCPIIPETAINIO HATYypPaJIbHBIX, HCJbIX, PaAlHOHAIbHBIX,
I[GﬁCTBPITGJILHLIX YUCCII.

Yucaosble QyHKIINH.

BbINyCKHUK HAYYHTCH:

BJIAJICTh NOHATUSAMH: 3aBUCUMOCTb BEJIMUYUH, QYHKIHS, apTyMEHT U 3HaueHue (yHKIINH,
001acTh onpeAenaeHns 1 MHOXKECTBO 3HaUeHUH (QyHKIMH, rpaduK 3aBUCUMOCTH, IpapuK
GyHKIMM, HYIH (YHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHWE Ha YUCIOBOM
IPOMEXYyTKe, yOBbIBaHWE Ha YHCIOBOM IPOMEXYTKE, HauOoJyiblllee MW HaUMEHbLIee
3HaueHue (QYHKIUM Ha YUCIOBOM IIPOMEXYTKE, NepuoAuueckas (QYyHKUMs, MEepHO/,
YyeTHas U HeueTHas (YyHKIMU; U YMETb IPUMEHSTh 3TH NOHATHS NPH PELICHUHN 3a71ay;
OnpeAensaTh 3HadeHHe (YHKIUU MO 3HAYEHHMIO apryMeHTa IpHU pa3iMyYHBbIX Ccroco0ax
3aaHus QyHKIUY;

CTpOUTh TpadUKU M3YyYEHHbIX (YHKIMH, BBINOJHATH MpeoOpa3oBaHus TI'padUKOB;
OTHKCBIBATh MO rpaduKy U Mo (Gopmyiie NOBEJEHHE U CBOWCTBA (PYHKLUH; HAXOIUThH IO
rpaduky GyHKIMK HauOoJIbIllee U HaUMEHbIIIee 3HaUeHUS;

BbIlIYCKHI/IK MOJYYIUT BO3MOKHOCTD HAYYHUTBHCHA:

HAy4UTCS OMHUCHIBATH C MOMOIIBI0 (DYHKIIMI pa3InyHbIe pealbHbIe 3aBUCUMOCTH MEXIY

BEJIMUYMHAMU U HHTEPIPETUPOBATH UX TPaPUKH;

M3BJIEKATh HH(POPMAIIUIO, TIPECTABICHHYIO B TA0IHIIAX, HA AUArpaMMax, rpadukax.
Tpuronomerpuueckne GyHKIIHH.

BbinycKHHUK HAy4YnTCS:

BJIAJIETh MOHATUAMHU TPUTOHOMETpUYECKHE (QDYHKIIMH; CTPOUTH UX TpapUKU U yMETh
NPUMEHSTH CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIUI MPH peleHnH 3a1a4.

HAYYUTHCS BBIBOAUTH U IPUMEHATH (OPMYJIbI TOJIOBUHHOTO yTJa.

BBITOJIHATH IPe0Opa30BaHUsl CyMMbl TPUTOHOMETPUYECKUX (DYHKIMI B MPOU3BEACHUE U
IIPOU3BENICHUS B CYMMY.

BLIHYCKHI/IK MOJYYUT BO3MOKHOCTD HAYYHUTDHCHA:

BBIpaXXaTh TPUTOHOMETpHUECKHE (DYHKITUHU Yepe3 TAHTEHC MOJIOBUHHOTO apTyMEHTa,

pelaTh NpoCcTelIne TPUrOHOMETPHUUECKHE HEPAaBEHCTRA.

OTIepUpPOBAThH OHATUAMHU APKCUHYC, aPKKOCUHYC, apKTAaHT€HC YUCIIA.
TpuroHomeTpuyeckne ypaBHeHHS.

BbINyCKHHUK HAY4YUTCS:

peliaTh TPUrOHOMETPUYECKHE YPaBHEHUS PA3IMYHBIMUA METOJAMH.

BLI]IYCKHI/IK MOJYYUT BO3MOKHOCTD HAYYHTBLCHA



e omepupoBaTh GOPMYITAMU TSl PEIICHHS CII0KHBIX TPUTOHOMETPUUECKUX YPaBHEHUH.
IIpeoOpa3oBaHusi TPMTOHOMETPHYECKHX BbIPaKeHHIA.
BbinyCKHUK HAY4YNTCH:
® TPUMEHATh TOHSATUS CHHYC, KOCHHYC, TAaHTE€HC, KOTAaHI'€HC IPOU3BOJBHOIO YIJa;
BBIYHUCIIATH CI/IHyC, KOCI/IHyC, TAaHI'CHC U KOTAaHI'CHC 4YHuCJia,
® JI0Ka3bIBaTh OCHOBHBIC TPUTOHOMETPUUECKHUE TOKICCTBA,;
®  JCIOJIb30BaTh (hOPMYJIbI PUBEACHHMS; CHHYCA, KOCHHYCA U TAHT€HCA CYMMBI M pa3HOCTH
JIBYX YTJIOB; CMHYCa M KOCHHYCA JIBOWHOTO yIJIa MPHU MPEOOpPa3OBaHUAX MPOCTEHIINX
TPUTOHOMETPUYECKUX BBIPAKECHUM.
BhINyCKHUK MOJYYHUT BO3MOKHOCTH HAYUYMTHCS:
e mpeoOpa3oBBIBATH TPUTOHOMETPUUYECKUE BHIPAKCHUS PA3IMYHON CIIOKHOCTH.
KoMijiekcHbIe unca.

BbINyCKHUK HAYYUTCSH:
® BBINOJHATH JCHCTBHA C KOMIUIEKCHBIMM YHCJIaMH, II0JIb30BAThCSI TIE€OMETPUYECKON
MHTEPIIPETAlMEN KOMIUIEKCHBIX YHCEN, B IPOCTEHIINX CIydasiX HaXOAUTh KOMIUIEKCHbBIE
KOPHHU YpaBHEHUH C ACWCTBUTEIHHBIMU KOA(PDUIIMECHTAMH.
BbInyCKHUK IOJIyYHT BO3MOKHOCTh HAYYHTHCH:
e peuaTh ypaBHEHUS U HEPABEHCTBA C KOMIUIEKCHBIMUA KOPHIMU
IIpousBoaHas.
BbpInyCKHUK Hay4uTCH:
® HaXOAUTh CyMMY OECKOHEYHO YOBIBAIOLIEH I'€OMETPHUYECKOM MPOrpeccuu; BIAJCTh
MNOHATHUSAMHU: TPOU3BOIHAS (PYHKIIUHU B TOUKE, POU3BOAHAS ()YHKIIUH;
®  BBIYHCIATH IPOU3BOJHBIE AIEMEHTAPHBIX (PYHKIMMA, IPUMEHSISI paBUjla BHIYUCICHUS
IIPOU3BOJHBIX, UCIIONIB3Ysl CIIPABOYHBIE MAaTEPUAJIBL;
e uccienoBaTh QYHKIIMHU U CTPOUTH UX TPaQUKHU C TOMOLIBIO TPOU3BOJHOM;
e pelarh 3aJjauu ¢ IPUMEHEHUEM YPaBHEHUS KacaTelbHOM K rpaduKy GyHKLINY;
e pemarh 33JaYd Ha HAXOXKJEHHE HauOOJIbLIETO W HaMMEHBIIETO0 3HAa4eHHs] (YHKIMM Ha
OTpE3KE.
BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYHMThCSH:
- MIPUMEHSATH PELIEHUS] T€OMETPUUYECKUX, PU3NUECKUX, SIKOHOMUYECKUX M JIPYIHX MPHUKIaJHbIX
3aJa4, B TOM YHCJIE 3a/1a4 Ha HauOoJbIlIMEe U HaUMEHbIINE 3HAaUeHUsI ¢ IPUMEHEHUEM arrapara
MaTeMaTHYECKOro aHaJIn3a
KomM0OuHaTOpHKA M BEPOSITHOCTD.
BbinmycKHUK HAy4HnTCS:
e BJAJETh NOHATHAMU Pa3MELICHUE, IEPECTAHOBKA, COYETAHUE U YMETh X ITIPUMEHATH IIpU
pELIeHUH 3a/1ay4;
® UMETh Mpe/cTaBlIeHUuEe 00 OCHOBaX TEOPHH BEPOSITHOCTEH (BKJIrOYas (HOpMYIIbl MOIHOM
BEpOSTHOCTH U Gopmyinsl baiieca);
® UMETh MPEACTABIEHUE O CIy4yallHOW BelMuYuHE (€€ XapaKTepUCTUKU, UX BBIYUCICHUE B
JUCKPETHOM CIIydae).
BBINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHThCH::
® I[IPUMEHATH MATEMaTUYECKUE METOMABI IIPU PELICHUH COAEP/KATEIBHBIX 3aay.
AKCHOMBI T€OMETPUH U UX CJIEACTBHUS.
BbInyCKHUK Hay4uTCH:
® [IOHMMaThb AKCMOMATHUYECKUI CrocoOe MOCTPOEHUS TeOMETPUH, PaziINyaTh OCHOBHBIE
¢Gurypsl B MpOCTPAHCTBE, CIOCOOBI MX OOO3HAYEHHS, MPUMEHATh (OPMYIUPOBKH
aKCHUOM CTEPEOMETPHH UX JJISl PELICHMs TPOCTEHINNX 3a1a4;
® COOTHOCHTH IUIOCKME TIeOMEeTpuYecKne (QUIypsl U TpexXMepHble OOBEKTBI € HX
OINMCaHUSIMHU, YEPTEXKAMHU, U300paKECHUIMHY;
® DPa3IMYaTh M AHAJIU3UPOBATh B3aMMHOE PACIOJIOKEHHUE PUTYP;
e u300paXkaTh reOMETpUUECKUEe (PUTYPHI U TEJIa, BHIIOIHATD YEPTEXK 110 YCIOBHIO 3a/1aUH.
BbIyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHTHCH:




® [UCNOJIb30BAaThb AKCMOMBI U CIEACTBUS W3 HUX IPU PEIIEHUU 33034 JIOTHYECKOIO
XapakTepa;
e u300pakaTh TOYKH, MPSIMBIE M TNIOCKOCTH HA MPOEKIIMOHHOM YEPTEXE MPU PA3THIHOM
MX B3aUMHOM PACMOJIOKEHUH B IPOCTPAHCTBE.
IlapajieJbHOCTb NPSIMBIX M ILI0CKOCTEHH.
BbINyCKHUK HAYYUTCS:
® DACIlO3HaBaThb HA YEPTEXkKaX KW MOJACISAX IEPECEKAIOIIUECs, NapalielIbHbIE MpsAMbIE,
MepeceKarole TIOCKOCTh M TapajuiesibHbIE €i; mapajulelibHble U IMEepPECeKaroIINecs
IUIOCKOCTH;
e pemniaTh r€OMETPUUYECKHUE 3a]]a4H, ONMPAsACh HA U3YYEHHBIE CBOMCTBA INIAHUMETPUUYECKUX
U CTEPEOMETPUUYECKUX (DUTYP U OTHOUICHUH MEXKTy HUMH, IPUMEHSIS alreOpanveckuii u
reOMETPUYECKUM armnapar;
® [IPOBOJUTH JIOKA3aTEJIbHBIC PACCYXKICHUS NMPHU PEIICHUU 3a7ad, JOKa3blBaTh OCHOBHBIC
TEOpEMBI Kypca;
®  BBIYHCIATH JIMHEHHBIE DJIEMEHTHI U YTJIbI B IPOCTPAHCTBEHHBIX KOHPUTYPALIUSX.
BpInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHThCSH:
® HayuuTCs H300pakaThb MPOCTPAHCTBEHHBbIE (DUTYpPHI HA IUIOCKOCTH B MapauIeIbHOM
MIPOEKIIUH.
IlepneHIHKYJISAPHOCTD NPAMBIX H IIJIOCKOCTEIA.
BhInyCKHUK HAy4YUTCSH:
® OINHKCHIBATh B3aUMHOE PACIOJIOKEHHE TMPAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTUPYs CBOU CYXIACHUS;
e pewiaTh 33/a4d HAa NEPHEHIUKYJISAPHOCTh MPSIMBIX M IUIOCKOCTEW B MPOCTPAHCTBE,
MPUMEHSATH CBOWCTBA MEPIEHIUKYIISPHBIX IPSIMBIX U IIJIOCKOCTEM.
BhINyCKHUK MOJYYHT BO3MOKHOCTh HAYUYMThCS:
® TI03HAKOMHUTCS C TOHSATHEM LEHTPAIHHOTO MPOEKTUPOBAHUS W HAYUYUTCS H300pakaTh
MIPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B LIEHTPATLHOM MPOEKIIUH.
MHOrorpaHHHKH.
BorinyckHUK Hay4uTCH:
® CTpPOUTH Pa3BEPTKY;
MPUMEHSTH TOHATUE MHOTOTPAaHHBIE YTJIbI;
pemarh 3a7a4M ¢ BBITYKJIBIMA MHOTOTpaHHUKAMH, TeOpeMoi Dilnepa;
MPUMEHSATH OHATHUS: YCEUEHHAs MUPAaMU/JIa, HAKJIOHHAs PU3Ma;
BUJIETh CHUMMETPUH B Npu3Me U mnupamuiae. [I[pUMEHHTH 3HAHUS O CHMMETPUHU B
MpOCTpaHCTBE (IIEHTpalibHAsA, OCEBasi, 3epKaJibHAas1), MPUBOJAUTH TIPUMEPHI CUMMETPUN B
OKpY>KarolleM MUpE;
® pemaTh CTEPEOMETPUYCCKUE 33J]a4l Ha HAXOXKJIECHHWE T€OMETPUYECKUX BEIIMYWH (JIJTUH,
YIJI0B, TUIOMIAAeH, 00bEMOB); UCMIOIB30BATh MPU PEIICHUH TUITAHUMETpHUECKUEe (aKThl U
METO/IBI.
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYUYMTHCS:
® BIAJICTh MOHATUSMH LIEHTPAIBHOE U MapauIeIbHOE MPOCKTUPOBAHUE U MPUMEHSITh UX
IIPY TOCTPOEHNUN CEUEHU MHOTOTPAHHUKOB METOJIOM IPOEKIUI;
®  CTPOUTH CEYEHUS MHOTOIPAHHUKOB; MOJAEIUPOBATh MHOTOTPAHHUKH.
BekTopbl B IPOCTPAHCTBE.
BbInyCKHUK Hay4uTCH:
® 1CIOJIb30BaTh U3BECTHBIC U3 Kypca IJIAHUMETPUU CBEJECHUS O BEKTOpaxX U JEUCTBUIX HAJl
HUMH, BBITIOJIHSTH CJIOKEHHUE, BBIYUTAHUE, YMHOKEHHUE BEKTOpPA HA YHCIIO;
e  ompeaensaTh KOOPAWMHATHI TOYKH; MPOBOJMTH OINEpallMM HaJ BEKTOpPaMH, BBIYUCISATH
JUTMHY U KOOPJIMHATHI BEKTOPA, YIoJl MEK1Y BEKTOpaMH.
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYUYMTHCS:
® pellaTh 33/1a4M Ha Pa3JIOKEHUE BEKTOPA 10 TPEM HEKOMIUIaHAPHBIM BEKTOpaM;
e  pemaTh FEOMETPUYECKUE 3a1a4d METOIOM KOOPAMHAT.




MHoOro4/ieHbl.
BbinmycKHUK HayuHTCS:

®  BBINOJHATh APUPMETUYECKHE ONIEPALIUN HAJl MHOTOWICHAMU;

® HCIIOJIB30BATh TeopeMy besy npu nesleHnn MHOTOUYIECHOB;

® HAXOIUThb KOPHH MHOIOYICHOB C OJHOHM NEPEMEHHOW, PACKJIAAbIBATH MHOTOWIEHBI Ha
MHOKHTEJIH.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD HAYYHTHCH:

® BBHINOJHATH ApUPMETHYECKHE ONEepaluu HaJ MHOTOWICHAMH OT  HECKOJbKUX
[IEPEMEHHBIX;

® BBICIATH CUMMETPUYECKHE MHOIOYICHBI, OJHOPOAHBIE MHOIOWIEHBI, pELIaTh
YPaBHEHUs BBICIIUX CTEIICHEM.

Crenenu u kopHu. CTeneHHble QYHKIMH.
BbinmycKHUK HAyuHMTCS:

e BJAJETh MOHATHEM CTENEHHas (PYHKLUSA; CTPOUThH €€ rpaduK U yMETb HPUMEHSThH
CBOWCTBA CTENEHHOM (PyHKIMM IIPU PELICHUH 3a/1a4;

e pa3nuyarh GYHKUUH Y = "\X, MX CBOICTBA U rpaduKHL;

® OIEpPUPOBATH CTENEHBIO C JCHCTBUTEIBHBIM [T0KA3aTEIEM.

IlokazaTenbHas U Jorapumuyeckas QyHKIUH.
BbInyCKHUK HAy4YUTCH:

e BJAJETh MOHATUSMH TTOKA3aTeNbHAS U Jorapupmuueckas QyHKIUH; CTPOUTH UX IpaduKu

U YMETb IIPUMEHATh CBOMCTBA (DYHKIMH IPU PEILICHUH 3a/1a4.
BbInyCKHUK IOJIyYHT BO3MOKHOCTh HAYYHTHCH:

® BBINOJHATH NPeoOpa3oBaHUsi KOMOMHUPOBAHHBIX JOTapU(PMHUECKUX U MOKA3aTENIbHBIX
BBIPAKECHMI;

® BBHIUUCIIATH HaWOOJbIIEE U HAUMEHbIIEE 3HAYEHHE MTOKA3aTeIbHOW U JIorapupMHUUECKON
GbyHKLIUH.

IlepBooGpa3Has M MHTerpaJl.
BbinmyckHUK HayuMTCs:

e Bpmuucnare minomanu  Guryp Ha KOOPAMHATHOM IUIOCKOCTH € NPUMEHEHHEM
OIPEIEIEHHOTO UHTErpaa.

BBINYCKHUK HOJYYHUT BO3MOKHOCTh HAYYHThCH:

® OBJIQJCTh OCHOBHBIMHM CBelCHUsAMH 00 wuHTerpase HeioToHa-JleiiOHuna u ero
IIPUMEHEHUSX.

YpaBHeHus U HepaBeHCTBA. CHCTeMbl YPABHEHWI M HEPABEHCTB.
BbinmyckHUK HayuMTCs:

e CcBOOOJHO OIEpPUPOBATH IMOHATUSAMHU: YpaBHEHHE, HEPABEHCTBO, PaBHOCUIIbHBIC
YPaBHEHUsI U HEPABEHCTBA, YPABHEHME, SABJIAIOLICECS CIIEICTBUEM JPYroro ypaBHEHMS,
yYpaBHEHUS, PaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE TPE0Opa30BaHusl ypaBHEHUM;

e pelarbh pPANMOHAIBHBIE, HPPALUMOHAIBHBIC, ITOKA3aTEIbHbIE, TPUTOHOMETPHUUYECKHE H
Jorapu(pMHUECKUe YPaBHEHUS, UX CUCTEMBI, B TOM YMCII€ HEKOTOPbIE BU/IbI ypaBHEHUH 3
U 4 CTEeIeHEH;

e pemiath ypaBHEHHsI, IPOCTEHIINE CUCTEMBI YPaBHEHHM, UCTIONb3YsI CBOMCTBA QYHKINI U
uX rpaduKoB; KCIOJIB30BATh JJIsi MPUOIMKEHHOrO PElIeHUs YpaBHEHHI U HEpaBEHCTB
rpaduyeckuil MEeTo/I.

BBINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYHThCS

e CcBOOOIHO oOmpenensTh THUII W BbIOMPATh METOA peIIeHUS TOKa3aTelbHbIX U
JOrapu(pMHUUECKUX ypaBHEHUH M HEPaBEHCTB HPPALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHECHUM U HEPABEHCTB, UX CUCTEM;

e pemarb OCHOBHBIC TUIIBI yPABHEHUIN U HEPABEHCTB C IIapaMETPAMH.

DJIeMEHTBI TeOPHH BEPOSITHOCTEH M MATEeMATHYECKOH CTATHCTHKH.
BbINyCKHUK HAYYUTCSH:

® MOJCIMUPOBATH PEalbHBIC CUTYALlNH HA SA3BIKE TEOPUU BEPOSTHOCTEH U CTATUCTUKU,

BBIYUCIISITh B IPOCTEHIIINX CITy4dasiX BEPOSTHOCTH COOBITHH;




e pemarh MpocTeiue KOMOWHATOpHBIE 33Ja4ydl METOAOM Imepedopa, a Takke C
UCIIOJIb30BAaHUEM U3BECTHBIX (popMyi, TpeyrosnbHuka [lackans;
e BBUUCIATH KO3 ¢uiuentsl O6uHoma HpioToHa 1O ¢opMmyne W C HCHOIB30BAHHUEM
TpeyronbHuka Ilackains.
BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHTHCH:
® QHAIM3MPOBaTh pEajbHbIC YHCIOBBIE JaHHblE, MH()OPMALMIO CTATHCTUYECKOTO
XapakTepa;
®  OCYILECTBJIATH IPAKTUYECKUE pacueTsl 10 GOopMyIaM;
® I[I0/Ib30BaTbCsl OLICHKOM UM MPUKUAKOM IpU IPAKTUYECKUX pacueTax, OBIAJETh
OCHOBHBIMHM HOHATUSAMM Teopuu rpadoB (rpad, BepuiMHa, peOpo, CTENEHb BEPIIMHBI,
nyTh B rpad)e) 1 yMeTh IPUMEHSTh UX MIPU PELICHUH 33/1a4.
MeTo KOOPAMHAT B IPOCTPAHCTBeE.
BbINyCKHUK HAYYUTCS:
e OmIpeleNsITh KOOPAWHATHI TOYKU; MPOBOJUTH ONEPALMU HaJ BEKTOPaMH, BHIUUCIATH
JUIMHY U KOOPAMHATHI BEKTOPA, YIOJl MEKY BEKTOPAMHU;
® UCHOJB30BaTh (POPMYILY PACCTOSIHUS OT TOUYKH JI0 TUIOCKOCTH;
® [IPUMEHSATH NIOHATUE KOMILJIAHAPHBIE BEKTOPBI;
®  packJajabIBaTh BEKTOP IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
BbInycKHUK MOJIyYHT BO3MOKHOCTh HAYUYNTHCH:
e pemarb FeOMETPUYECKUE 3aja4l METOJOM KOOpJUHAT.
IHuauHap, KOHYC, 1ap.
BBINyCKHUK HAYYUTCH:
e UMETh IIPEJICTABICHHUE O Pa3BEPTKE LIWJIMHAPA U KOHYCA;
e BJIQJICTh MOHATUSAMU IUIOUIA/Ib MOBEPXHOCTH LIMJIMHAPA U KOHYCA YMETb IPUMEHATH UX
IIpU pEIIeHUH 3a/au.
BbIyCKHUK IOJIyYHT BO3MOKHOCTh HAYYHTHCH:
® HayuyuTCsd MOJEIUPOBaTh pEAJbHBIE CUTYallUd Ha S3bIKE T'€OMETPHUM, HCCIIE0BATh
IIOCTPOEHHBIE MOJEIIN C UCIIOJIB30BAHUEM T€OMETPUUYECKUX ITOHATHI U TEOPEM, arrmapara
anreopsl;
e pemaTh NPaKTUYECKHE 3a]1a4M, CBA3aHHbBIE C HAX0XKIEHUEM I€OMETPUUECKUX BEITUYHH.
O0BembI Tea.
BeinmycKkHUK HayuHTCS:
® BJIQJICTh MOHATHAMHU 00BEM, 0O0bEMbI MHOTOI'PAaHHUKOB, 00BEMBI TEJ BpAILCHUS U
IIPUMEHATDH UX NIPU PELICHUH 33]1a4.
BbInycKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:
® [PUMEHSTH NIPU peUIeHUH 3a/1a4 (popMysbl 00beMa 1apa U ero yacTei.




Paznen 2. Conep:kanne yueOHoro npeamera «MaremaTuka
/eiicmeumensHnole uucaa.

ITonsiTue HaTypanpHOro umucia. MHoxecTBa uucen. CBOWMCTBAa AEUCTBUTEIbHBIX YHCEIL.
Meton marematnueckoi nHaykiuu. IlepectanoBku. Pazmemenus. Coueranus. [loka3zaTenbcTBo
YUCIOBBIX HEpaBeHCTB. JlenuMocTh 1enblx uucen. CpaBHEHHE IO MOAYJIIO T. 3aJadd C
L[€JI0YMCICHHBIMHA HEU3BECTHBIMH.

OcHOBHasi Lenb: CHCTEMAaTU3MPOBATh H3BECTHBIE M H3Y4YUTh HOBBIE CBEICHHUS O
JNEHCTBUTEIBHBIX YHCIIAX.

Payuonanvuvie ypasnenusa u nepasencmea.

PanyonaneHble BelpaxkeHus. @opmysbl OuHoMa Hpl0TOHA, CyMMBI M pa3HOCTU CTENIEHEH.
PannonaneHbie ypaBHeHus. CHUCTeMBl pallMOHAJIbHBIX ypaBHEHUH. MerTon HMHTEpPBaIOB
pelieHns HepaBeHCTB. PanmonanpHele HepaBeHCTBAa. CHCTEMBI pallMOHAIbHBIX HEPABEHCTB.

OcHoBHast 1enb: CHOPMHPOBATH yMEHHUS pEIIaTh pPALMOHAIbHBIC YpaBHEHHUS W
HEPABCHCTBA.

Kopenv cmenenu n.

[Mousitrie Gpynkuun u ee rpaduxa. Oynkuust y = x ' . [IOHATHE KOPHS CTENEHH II. KOPHU
YeTHOM M HedeTHOW cremeHeil. Apudmernyeckuit kopeHb. CBoiicTBa KOHEHW CTEMEeHH TI.

OyHKuus Y = ﬁ"r;, x >0.

OcHOBHasi 1eNIb: OCBOWTH TMOHATHS KOHS CTEMEHH N W apu(PMETHYECKOTO KOPHS;
BBIpa0OTaTh yMEHUE NMPEOOPA30BBIBATH BBIPAKEHHUSI, COJCPIKAIINE KOPHU CTEIICHH I1.

Cmenenv nonoxcumenbHo20 4ucid.

[TomsiTme ¥ CcBOMCTBA  CTENEHM C  palMOHAIBHBIM  MoOKaszarenem. [Ipepen
nocnegosarenbHocTd.  CBoiicTBa mpenenoB. beckoHeuHo yObIBaroIiass TreoMeTpHYecKast
nporpeccusi. Uucno e. Ilonstue creneHu ¢ uppaluoHaIbHBIM Toka3aTeneM. llokasaTenbHas
GyHKIMS.

Ocno6nas yenvb: YCBOUTH TIOHSATHS PAlMOHAJBHOM W HPPALUMOHAIBHOM CTeneHeH
MOJIOXKUTEIBHOTO YHCIIa U MOKa3aTeNbHON (PYHKINH.

Jozapugmer.

[TonsiTue u coiicta norapudmos. Jlorapupmuueckas GyHKIUS
OcnosHas yensb: OCBOUTH MOHSTHE Jorapudma u JorapupmMuueckon pyHKIUH, BEIpadOTaTh
yMEHHE MPeoO0pa30BbIBATh BBIPAXKEHUS, COIEpIKAILINE JIOTapu(MBI.

Ilokazamenvnuvie u n0zapugmuueckue ypagHeHus U HEPAGEeHCMEa.

[Tpocreiimue norapupmMuyuecKkie ypaBHEHUS U HEPAaBEHCTBA. YPaBHEHHUS M HEPaBEHCTBA,
CBOJAIIMUECS K MIPOCTEUILINM 3aMEHON HEU3BECTHOTO.

Ocnoenas yenv: chopMHUpPOBaTh YMEHUE pEIIaTh [MOKa3aTeIbHbIEe U JIorapupMUuecKue
YpaBHEHHUS U HEPABEHCTBA.

Cunyc u kocunyc yena.

[Tousitue yrna u ero Mepsl. OnpeeneHre CHHyca U KOCHHYca yria, OCHOBHbIE (hOPMYIIbI
JUIS HUX. APKCUHYC U apKKOCHHYC.

Ocnoenas yenv: OCBOUTH MOHSTHA CHHYCAa M KOCHHYCAa MPOM3BOJIBHOIO YIJIA, W3YYHTh
cBoiicTBa (QDYHKIHI yrima: SN o u COS ¢ .

Tanzenc u komanzenc yana.

OnpeneneHys TaHreHCca U KOTAHT'€HCA yIIa U OCHOBHBIE (DOPMYJIBI /U1 HUX. APKTaHI€HC U
apKKOTaHI'€HC.

OcHo6nas yenb: OCBOUTH NOHSTHS TAHT€HCA U KOTAHI'€HCA IPOU3BOJIBHOIO YIJIA, U3YYUTh
cBoiicTBa (hyHKIMH yrma: tg = u ctg o .



Dopmynvl croxcenus.

Kocunyc cyMMBI 1 pa3HOCTH ABYX yriIoB. GOpMyIIbl U JOMOJHUATENBHBIX YII0B. CHHYC
CYMMBI U pa3HOCTH AByX yrioB. CymMMa M pa3sHOCTb CHHYCOB M KOCHHYCOB. DOpMyJbl Ui
JBOMHBIX M TIOJOBMHHBIX YIJIOB. lIpomsBenenume cuHycoB u KocuHycoB. DopMyibl Aiis
TAQHT'€HCOB.

OcHnosHas yenvb: OCBOUTH (OPMYIIBI CHHYCAa U KOCHHYCAa CYMMBI M Pa3HOCTHU JABYX YTJIOB,
BbIpa0OTaTh YMEHHS BBIOJIHATH TOXKJECTBEHHBIE IPEOOpPA30BaHUS TPUTOHOMETPHUUECKUX
BBIPQ)KEHUH C MCTIOIb30BAaHUEM BBIBEICHHBIX (POPMYIL.

Tpuzonomempuueckue QynKyuu 4uc106020 ap2ymeHma.

®dynxupy Y = Sin X, Y = C€0S X, Y =tg X, Y = ctg X.

OchosHnas yenvb: U3y4UTh CBOMCTBA OCHOBHBIX TPUIOHOMETPUYECKHUX (YHKIMH M HMX
rpaduKoB.

Tpuzonomempuueckue ypagHeHua u HepageHcmaa.

IIpocrelimine TPUTOHOMETPUYECKUE YpPAaBHEHMs. [pPUTOHOMETPUYECKHE YpPaBHEHMS,
CBOAAIIMECS K  IPOCTEMINMM  3aMEHOM  HeW3BeCcTHOro.  [IpuMeHeHue  OCHOBHBIX
TPUTOHOMETpHUUYECKUX (OPMYI JUIs peleHus ypaBHeHUH. OJTHOPOJHbIC YpaBHEHHUS.

IIpocreiimme TpuUroHoMeTpUyYecKMe HepaBeHCTBA. HepaBeHcTBa, cBojsmmecs K
IIPOCTENIINM 3aMEHON HEU3BECTHOIO BBEICHUE BCIIOMOTaTEIbHOIO yIJla.

Ocnosnas yenv: cHOPMUPOBATb YMEHHs pelIaTb TPUTOHOMETPHUUYECKUE YpPaBHEHUS U
HEpaBEHCTBA.

Bepoamnocms coovimus.

[TonsiTHst U cBOMCTBA BEPOATHOCTH COOBITHS.

Ocnoénas yensb: OBIAAETh KIACCUYECKUM MOHSITHEM BEPOSITHOCTU COOBITUS, U3YUUTh €T0
CBOMCTBA U HAYYUTHCS IPUMEHATH UX IIPU PEIICHUU 3a/ad.

Yacmoma. Ycnoenas éeposmnocme.

OTHOCHUTEIBHAS YaCTOTa COOBITHS. Y CIIOBHAs BEPOSITHOCTh. He3aBucHMbIe COOBITHSL.

OcnosHnas yenb: OBIAETh MOHATHUSAMHM YacTOThl COOBITHUS W YCJIOBHOH BEPOSTHOCTU
COOBITHS, HE3aBUCUMBIX COOBITUI; HAYYUTh IPUMEHSATh UX MIPU PEIICHUH 3ajay.

Dynkyuu u ux zpaguxu.

OnemeHtapHble (QyHkuuu. MccnegoBanune QyHKUMH M NOCTpOEHHE UX TIpapuKoB
aeMeHTapHbIMU  MeTofamu. OCHOBHBIE CHOCOObI mpeoOpa3zoBaHus rpagukoB. ['paduxu
byHKIMH, coaepxamux Moayiu. ['paduku c0KHBIX (QYHKITHIM.

OcHOBHas 11e1b — OBJIa/IeTh METOJaMH UCCIIeI0BaHMS (DYHKIMI U TOCTPOEHUS UX IPpaUKOB.
Ilpeoen ghynkyuu u nenpepvienocme.

[Tonstue mpenena  QyHkuuu. OIHOCTOPOHHME — TpeAesbl, CBOICTBa  MpEAEsioB.
HenpepriBHOCTS yHKIIMIA B TOUKE, HA UHTEpBaJle, Ha OTpe3ke. HempepbIBHOCTH AiieMEHTapHbIX
¢byskuii. Pa3zpbiBHBIE QyHKINU.

OcHoBHasl 11eJ1b — YCBOUTH MOHSTHS Npezenia QYHKIUU U HEMPEPhIBHOCTU (DYHKIIUU B TOUKE
U Ha UHTEpBAJIE.

Oopammnvie pynkuyuu.
[Tonsitue obpatHoit pynkuuu. Bzaumuo obpatHbie ¢yHKIIMU. OOpaTHBIE TPUTOHOMETPUUYECKHE
GbyHKIHU.

OcHOBHas 11eJIb — YCBOWTH MOHATHE (DYHKIMH, 0OpaTHON K JaHHOW, M HAYYUTh HAXOIHUTh

dbyHKIIHIO, 0OpaTHYIO K JAHHOM.
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Ilpouseoonasn.

[Tonsitue nmpowusBogHOM. [Ipon3BogHAS CyMMBI, Pa3HOCTH, MPOU3BEAEHUS W YACTHOTO JBYX
¢byukuii. HenpeppIBHOCTS QYHKINNA, UMEIOIIUX TPOU3BOAHYI0, nuddepentman. [Iponszsoanbie
aneMeHTapHbIX QyHKIUN. [IponsBoanas cnoxxHon ¢pyHkuun. [IponsBoaHas oOpaTHOM PyHKITHH.

OcHOBHas 11eJIb — HAayYUTh HaXOAUTh MPOU3BOAHYIO JIIO00H 3JeMEeHTapHOU (PyHKIINH.
Ilpumenenue npouszeoonoii.

MaxkcumMyM U MUHUMYM (QYHKIUH. YpaBHEHHE KacaTeslbHOWU. [IpuOIKeHHbIC BBIYUCICHHUS.
Teopemsl 0 cpennem. Bo3pactanue n yobiBanue QyHKiuil. [Ipon3BogHbIE BBICHIMX MOPSIKOB.
Beimykiocts rpaduka GyHKIuu. IKCTpeMyM (DYHKIIUU C €AMHCTBEHHONW KPUTHYECKOW TOYKOM.
3aaud Ha MaKCUMyM M MHUHUMYM. AcuMnTOThL. [[poOHo-nuueiHas ¢yHkuus. [loctpoeHue
rpadukoB pyHKUIUN C MPUMEHEHUEM ITPOU3BOIHOM.

OcHoBHasi LeJdb — HAyYUTh MPUMEHSTH MPOHU3BOAHYIO MPU HCCIEAOBAaHUU (YHKIUN U
pELIeHNH IPAKTUYECKUX 3ajay.

Ilepsoobpasznasn u unmezpann.

[Tonstne mepBooOpa3HOW. 3aMeHa MEPEeMEHHOW W WHTErpUpoBaHUe Mo dYacTsaM. [lnomans
KpuBONMHEHHOW  Tpameuuu. OrnpeneiaeHHbli uHTErpan. [IpuOimkeHHOEe  BBIUKCICHHE
omnpeaeneHHoro wuHrterpana. ®opmyna Heiorona — JleiiOnuna. CBoiicTBa oOmpeeneHHbIX
uHTerpanoB. llpuMeHeHue omnpeneneHHBIX HHTETPAJOB B TEOMETPUYECKHX U (U3HUECKUX
3amayax. llonarue  auddepeHunanbHOro  ypaBHeHUsA.  3aJaud,  OPHUBOIAIINE K
Qg QepeHIaTbHBIM YPaBHEHHSIM.

OcHOBHasi TeIb — 3HATh TaOJMWIly TEpBOOOPa3HBIX (HEONMPEACICHHBIX HWHTETPAIIOB)
OCHOBHBIX (YHKIIMH M yMeTb NpUMEHATh Qopmyny Herorona — JleliOHMIIa IpU BBIYMCIEHUN
OTpe/IeNIEHHBIX UHTETPAJIOB U IIomaaen puryp.

Pasnocunvnocms ypagnenuil u HepaseHcme.

PaBHOCUIIBHBIE Tpe0Opa3oBaHMs YpaBHEHUI U HEPABEHCTB

OcHoBHasi Ledb: - HAYYUTh MPUMEHSTh PaBHOCUJIbHBIE MPeoOpa3oBaHUS MPU PELICHUH
YPaBHEHUI U HEPABEHCTB.

Ypasnuenun-cneocmeus.

IlonsiTue  ypaBHeHuUsA-CIeACTBUSA. Bo3BeneHne  ypaBHEHMsT B YETHYHO  CTEIEHb.
[TorenuupoBanue norapupmudeckux ypaBHeHui. [IpuBeneHre MOJOOHBIX YJIEHOB YpaBHEHHS.
OcBoOox/ieHne  ypaBHEHHs  OT  3HaMmeHarens.  lIpumeHenue — jorapudMHUyEcKux,
TPUTOHOMETPUUECKUX U IPYTHX (HOPMYIL.

OcHoBHasi Ledb — HAY4YUTh NPUMEHATH NPEOOPa30BaHMs, MPUBOIAIIME K YpPaBHEHUIO-
CJIEJICTBUIO.

Pagnocunvnocms ypasnenuii u HepageHcme CUCeMam .

Pemrenne ypaBHeHuU# ¢ MOMONIBIO cUCTEM. PeneHne HepaBeHCTB € IOMOIIBI0 CHCTEM.
OcHOBHasi 1elb — HAY4YUThb MPUMEHATh MEPEeXo] OT ypaBHEHUS (WIM HEpPaBEHCTBA) K
PaBHOCUIILHOM CUCTEME.

Pagnocunvnocmo ypagnenuit Ha MHOMCECMEAX.

Bo3BeneHne ypaBHEHHS B YETHYIO CTENEHb. YMHOXEHHME YypaBHEHHMS Ha (YHKIHIO.
JlorapugmupoBaHue ¥ TOTEHLUUPOBAHHE YpaBHEHWH, MpHUBEACHHE MOJOOHBIX YJICHOB,
MPUMEHEHHE HEKOTOPBIX (POPMYIL.

OcHOBHasl 11eJIb — HAay4YUTh IPUMEHSATH NIEPEXO] K YPABHEHHIO, PABHOCUIBHOMY Ha HEKOTOPOM
MHOECTBE UCXOJJTHOMY YPABHEHUIO.
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Pagnocunvnocmo HepageHcme Ha MHOMICECMBAX .

Bo3Benenue HepaBeHCTBa B YETHYIO CTENEHb M YMHOXEHHE HEpaBEHCTBAa Ha (DYyHKIHIO,
MOTEHIIUPOBAHUE JIOTapU(PMUUECKIX HEPABEHCTB, MPUBECHIE MOI0OHBIX YJICHOB, MPUMEHEHUE
HeKOTOphIX opMyi. HecTporue nepaBeHcTBa.

OcHOBHasl L1€JIb — HAY4YUTh IPUMEHSTH IEPEX0]] K HEPABEHCTBY, PABHOCUIILHOMY Ha HEKOTOPOM
MHOECTBE UCXOJJTHOMY HEPABEHCTBY.
Memoo npomesricymkoes 0151 ypasHeHuil u HepaseHcma.

VYpaBHeHMs U HEPABEHCTBA C MOAY/ISIMU. MeTOl MHTEpPBAJIOB Ui HEMPEPHIBHBIX (PYHKIIMIA.
OcHOBHasl L1€JIb — HAYYUTh PEIIATh YPABHEHUS U HEPABEHCTBA C MOJYJISIMU U IIPUMEHSATh METO]]
MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB.

Hcnonvzosanue ceoiicme hynkyuil npu pewienuu ypasHeHuil U HepageHcma.

Hcnonw3oBanue obOnacteil  cymectBoBanus  (yHKiuA. Mcmomb3oBanue — obnacTeit
cymectBoBaHus (QyHKIui. Vcrmonp3oBaHwe orpaHumdeHHOCTH (yHKIWH. Mcmonmp3oBanue
MOHOTOHHOCTH U SKCTpeMyMOB QyHKIHH. VIcronb30BaHne CBOMCTB CHHYCOB U KOCHHYCOB.
OcHoOBHasl L1€JIb — HAY4YHUTb IPUMEHSATH IEPEXO0]] K HEPAaBEHCTBY, PABHOCUJIBHOMY Ha HEKOTOPOM
MHO>KECTBE UCXOJHOMY HEPABEHCTBY.

Cucmemul ypagHeHuil ¢ HECKOIbKUMU HEU38ECHIHbIMU.

PaBHocunibHOCTE cucteM. Cucrema-cineacTsue. MeTos 3aMeHbl HEU3BECTHBIX. Paccyxnenus
C YUCIIOBBIMM 3HAYEHUSIMHU IIPU PEIICHUH CUCTEM YPaBHEHHUM.

OcHoOBHasl 11eJIb — OCBOMTH Pa3HbIE CIIOCOOBI PEIICHUS CUCTEM YpPaBHEHHH C HECKOJIbKUMU
HEU3BECTHBIMH.

Hexomopule céedenusn u3 nianumempuu.

Yenvr u ompesku, cesasannvie ¢ okpyscnocmoio. Pewenue mpeyzonvnukos. Teopemovr Menenas u
Yegvi. Innunc, cunepbona u napaboia.

OcHo6Has yenb — PACIIUPUTH W3BECTHBIE YYALIUMCS CBEIEHUS O T€OMETPUYECKUX
¢urypax Ha IUIOCKOCTH: PAaccCMOTPETh psii TeopeM 00 yriax M OTpe3KaX, CBSI3aHHBIX C
OKPY’KHOCTBIO, O BIIMCAHHBIX M OIMCAHHBIX YETHIPEXYTrOJIbHUKAX; BBIBECTU (OPMYIbI IIs
MeAuaHbl W OHCCEKTPUCHI TPEYroJbHMKA, a Takke (OpMyJbl IUIOMIATM TPEYTroibHUKA,
HCIIOJIB3YIOIIME PAJUYChl BIIMCAHHOM M ONMCAaHHOM OKPYKHOCTEW; MO3HAKOMHUTH YYAIIUXCS C
TaKUMH UHTEPECHBIMU 00BEKTaMH, KaK OKPYKHOCTb U IpsMas Ditepa, ¢ Teopemamu MeHenast u
UYeBbl, U, HaKOHEI], JIaTh N€OMETPUYECKHE ONpEAETCHUs AIUIMICA, TUNEepOOibl, mapadoibsl U
BBIBECTH UX KAaHOHUYECKHUE YPaBHEHUS.

Beeoenue. Axcuomot cmepeomempuu u ux cie0cmeus.

[Ipenmer crepeoMeTprn. AKCMOMBI cTepeoMeTprr. HekoTophie ciieICTBUS U3 aKCHOM.

OcHosHasa yenb — TO3HAKOMUTH YYAIIUXCSA C COJAEPKAHMEM Kypca CTEPEOMETpPHUH, C
OCHOBHBIMM TOHATUSIMH M aKCHOMaMH, TPUHATBIMA B JIaHHOM KYypCE, BBIBECTU IIE€PBBIE
CIIEZICTBUSL U3 aKCHOM, J1aTh MPEACTaBICHUE O T€OMETPUYECKUX TeJaX U UX MOBEPXHOCTIX, 00
M300pa’keHUH MIPOCTPAHCTBEHHBIX (DUTYpP HA YepTeKe, O MPUKIATHOM 3HAUEHUH [€OMETPHUH.
Ilapannenvnocms npamplx u na0CKOcmeil.

[TapannensHOCTh MOPSIMBIX, OPSIMOM W IUIOCKOCTH. B3aMMHOE pacmnojioKEHHE JIBYX
NpSIMBIX B TMPOCTPAHCTBE. YTOJl MEXIy JByMs HpsMbIMU. I[lapamienbHOCTh MIOCKOCTEH.
Terparap u napajuienenunes,.

OcHosnas yenb — cPOPMUPOBATH MPEACTABICHUS YYAIIUXCS O BO3MOXHBIX CIy4asx
B3aMMHOIO PACIOJOXKEHHUS JIBYX MPSAMBIX B IPOCTPAHCTBE (MpSMBbIE IMEPECEKAIOTCs, MPSIMbIE
MapajuIeNIbHbl, MPSMBIE CKPELIMBAIOTCS), MPSAMON M IUIOCKOCTH (IIpsiMasi JIEKUT B IUIOCKOCTH,
IpsiMasi ¥ MJIOCKOCTh NEPECEKAIOTCsI, MpsiMasi ¥ IJIOCKOCTh MapajlleNIbHbl), U3y4YUTh CBOMCTBA U
IIPU3HAKU NApaJUIEIbHOCTU IPSIMBIX U IIIOCKOCTEM.
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Ilepnenoukynapuocms npamvlx u na0cKocmeil

[lepieHAMKYASAPHOCTh TPSAMONM M IUIOCKOCTH. [leprmeHauMKymnsip W HaKJIOHHbBIEC. YTOI
MEXKJYy MpSIMOM M IUIOCKOCThbIO. JIByrpaHHbiid yrois. llepneHIuKyIsIpHOCTh IIOCKOCTEH.
Tpexepannuiii yeon. Mroeoepanmwii y2oi.

OcHoénas yenb — BBECTU IOHATUS NEPIEHIUKYISIPHOCTU MPSMBIX U IUIOCKOCTEH,
U3Y4YUTh NPU3HAKU MEPHEHIUKYJIAPHOCTH NPSAMON U IUIOCKOCTH, JIBYX IUIOCKOCTEH, BBECTH
OCHOBHBIE METPUYECKHE IOHATHUA: PACCTOSHHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY
NapajuleIbHBIMU IUIOCKOCTSIMHM, MEXIY NapauIeIbHbIMU NPSAMON U IJIOCKOCTBIO, PAacCTOSHUE
MEX1Y CKPEIIUBAIOIIUMHUCS MPSAMBIMH, YTOJ MEXY IPSIMOM U MJIOCKOCTBIO, YTOJI MEXKIY IBYMS
IJIOCKOCTSIMU, U3yYUTh CBOWCTBA IPSIMOYTOJILHOTO Mapasuiesienueia.

Mmuozozpannuxu.

ITonsitne muororpannuka. [Ipusma. Ilupamuna. IlpaBuibHbIE MHOTOTPAHHUKH.

OcHoBHas 11e71b — MMO3HAKOMUTH Y4YalIXCsi ¢ OCHOBHBIMU BHUJIAMU MHOTOTPAHHHMKOB (IIPU3Ma,
nupaMua, yceueHHas mupamunia), ¢ ¢opMynoil Diinepa sl BBIMYKIBIX MHOTOTPAaHHUKOB, C
IIpaBWJIbHBIMU MHOT'OIPaHHUKAMHU U 3JIEMEHTAaMH UX CUMMETPUHU.

Bexmopul 6 npocmpancmee.

[lonstue BexkTopa B mpocTtpaHcTBe. CII0)KEHHE W BbIUUTAHUE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uyncio. KoMruianapHbie BEKTOPHI.

OcHognas yenb — 3aKpenuTh U3BECTHBIC YUALIUMCS U3 Kypca IITAaHUMETPUU CBEJICHUS O
BEKTOpax M JAEUCTBUSAX HAaJ HUMH, BBECTU IOHATUE KOMIUIAHAPHBIX BEKTOPOB B IIPOCTPAHCTBE U
paccMOTpeTh BOMNPOC O PaA3IOKEHUU JHOOOro BEKTOpa IO TPEM JAHHBIM HEKOMILJIAHAPHBIM
BEKTOpaM.

Memoo koopounam é npocmpancmee. /[eusricenus.

Koopaunatel TOYKM M KOOpAMHAThl BeEKTOpa. CKalsIpHOE MPOU3BENECHUE BEKTOPOB.
VYpaenenue nnockocmu. JIsuxenus. [lpeobpasosanue nooodus.

OcnosHas yenb — cHOPMHUPOBATH YMEHHUE YUYAIIMXCS IPUMEHSATh BEKTOPHO-KOOPIUHATHBIN
METO/]I K PEIICHHUIO 33/1a4 Ha BBIYUCIIEHUE YTJIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMH M PACCTOSIHUMN
MEXy IBYMSI TOUYKaMH, OT TOYKH JI0 INIOCKOCTH.

Hununop, konyc, wap.

Ilonstne nmnuuapa. Ilnomans nosepxHocty mwmMHApa. Ilonstue konyca. I[lnmomans
MOBEPXHOCTU KOHyca. YcedeHHBIM konyc. Cdepa u map. YpaBHeHue cdepsl. BzanmmnHoe
pacnosnoxenue chepsl u mwockoct. KacarenbHast miuockocts k cdepe. [1nomans chepsl.

OcHoénas yenb — JaTh ydalIUMCsl CUCTEMaTHYECKHUe CBEIEHUs 00 OCHOBHBIX Tellax U
MOBEPXHOCTAX BpallleHUs] — LWIMHIPE, KOHYyce, cdepe, mape.

Oovemvr men.

O6vem mpsMoyrosibHOro mapaienenunena. OObeMbl NPAMONW NMPHU3MBI U LMJIMHAPA.
OO6beMbl HAKIIOHHOW MPU3MBI, THpaMubl U KoHyca. O0beM mapa u 1miomaas chepbl. O0bemMbl
IapOBOT'0 CErMEHTA, HIAPOBOTO CJIOS U IApOBOTO CEKTOpA.

OcHoenas yenvb — BBECTHU MOHATHE 00beMa Tella U BbIBECTH (YOPMYJIbI JIsl BHIYUCTICHUS
00bEMOB OCHOBHBIX MHOTOTPAaHHUKOB U KPYTJIBIX T€J, U3YYEHHBIX B Kypce CTEPEOMETPUH.
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Pa3nes 3. TemaTnueckoe NJIAHUPOBAHHE ¢ YKA3aHHEM KOJIHY€CTBA YaCOB,

OTBOJAMMBIX HA OCBOEHHE KaXK/I0il TeMbI

Ne KonunuectBo
HanmeHoBaHMe pa3/ielioB U TEM
n/n 4acoB
10 knacc
1. Kopnu, crenenu, norapudmsr 72
2. Tpuronomerpuueckue Gpopmyinsl. Tpuronomerpudeckue GyHKIHIHN 45
3. DJeMEeHTBI TEOPUH BEPOSTHOCTH 8
4. [IpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE 37
S. MHororpaHHuKu 24
6. [ToBTOpEeHUE 11+7
204 4
11 knacc
1. Oyukuuu. [IpousBognsie. UHTErpaibl. 60
2. VYpasuenus. Hepasencrsa. Cucremsi. o7
3. Tema 1 MOBEPXHOCTH BpaICHUS. 20
4. KoopauHaTsl 1 BEKTOPEI. 31
5. [ToBTOpEeHUE 19+17
204 4
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