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1. IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEGHOI'O ITIPEIMETA
«MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATUYECKOTI'O
AHAJIM3A, TEOMETPUS»

JInuHOCTHBIE pPe3yJIbTaThI:

1) BocnuTaHME POCCUHCKOM TIpa)TaHCKOW MICHTHUYHOCTHU: HAaTPUOTHU3MA, YBAXKEHHUS K
OteuecTBY, 0OCO3HAHUS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;

2) ¢popMupoBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

3) OTBETCTBEHHOE OTHOILIEHUE K O0YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
€caM000pa30BaHUIO0 Ha MPOTSHXKEHUU BCEH KU3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEPhIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCHEIHOW MPOpECCHOHATBHON 1 00IIECTBEHHON AEITEIbHOCTH;

4) oco3HaHHBI BBIOOp Oyaymield mpodecCHOHAIBHOM — JesATeIbHOCTH Ha  0ase
OpUEHTHPOBaHUS B Mupe npodeccuii W MpohecCHOHATBHBIX MPEANOYTEHUH; OTHOIIECHHE K
npodecCHOHANBbHOM /IEATeTbHOCTH KaKk K BO3MOXKHOCTH YYacTUs B pEHICHUH JUYHBIX,
OOLIECTBEHHBIX, TOCYJAapCTBEHHbIX M  OOIIEHAIIMOHAIbHBIX IpoOsieM; (OpMUPOBaHUE
YBaXXUTEIHLHOTO OTHOIIEHUS K TPYly, PA3BUTHE OIbITA YYaCTUS B COLIMATILHO 3HAYUMOM TPY/IE;

5) yMeHHe KOHTpPOJIMPOBaTh, OIICHUBATh M AHAIM3UPOBATH MPOILECC M PE3yJabTaT YU4eOHOH H
MaTeMaTHYECKOH eATeIbHOCTH;

6) yMeHUe yIpaBisTh CBOEH II03HABATENIbHON J1€ATENbHOCTBIO;

7) yMeHue B3aUMOJICHCTBOBATh C OJHOKJIIACCHUKAMHM, JI€TbMH MIIQJIIETO BO3pacra u
B3POCIIBIMH B 00pa30BaTeIbHOW, OOIMIECTBEHHO-TIONIC3HOH, Y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH;

8) KpUTUYHOCTh MBIIUIEHUS, WHULMATUBA, HAXOJYMBOCTb, AKTHUBHOCTh IpPU pELICHUU
MaTeMaTUYECKUX 3a/1a4.

MertanpeameTHble pe3yJbTaThl:

1) yMeHue caMOCTOSTEIbHO OINpeNeNiTh LEId CBOEH JeATENbHOCTH, CTaBUTh H
dbopmyupoBaTh s ce0sl HOBBIE 3a7a4u B YUEOe;

2) yMeHHE COOTHOCUTb CBOM JEWCTBUS C IUIAHUPYEMBIMH DPE3YyJIbTaTaMH, OCYIIECTBISTH
KOHTpPOJIb CBOEW JESATEJIbHOCTH B IPOLECCE JOCTHXKEHUS pe3ysibTaTa, ONpPeAessTh CHOCOObI
NeMcTBUI B paMKax MpPeJIOKEHHBIX YCIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

3) yMeHHe caMOCTOSITEIbHO MPUHUMATh PEIIeHHs], IPOBOUTh aHAIU3 CBOEH JESTEIbHOCTH,
MPUMEHSTH Pa3INYHble METO/IbI IO3HAHNUS;

4) BnajneHue HaBbIKAaMM I103HABAaTEIbHOM, Y4eOHO-HCCIENOBATEIbCKOW U MPOEKTHOM
JeSITEIIbHOCTH;

5) ¢dopMupoBaHre NMOHATHIHOTO ammapaTa, YMEHHs CO3/1aBaTh OOOOIIEHMS, YCTaHABIMBAThH
AQHAJIOTUM, KJIACCU(PHUIMPOBaTh, CAMOCTOSTEIbHO BbIOMpATh OCHOBaHMS W KpPUTEpUU IS
KJIacCU(UKALINY;

6) yMEHUE YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBbIE CBSI3U, CTPOUTH JIOTHUECKOE
paccykaeHne, yMO3aK/ItoueHne (MHIYKTUBHOE, IelyKTUBHOE U 110 aHAJOTUU) U JIeNIaTh BHIBOJIBI,

7) dopmMupoBaHHME KOMIIETEHTHOCTH B O0JAacTH HCIHOJIb30BaHUS HWH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTHU;

8) yMeHHe BHIETh MAaTEMaTUYECKYIO 33aJauy B KOHTEKCTEe MPOOJIEMHOIN CHUTyalluu B JIPYrUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

9) ymeHue caMOCTOSITENIbHO OCYLIECTBIIATH TOUCK B PAa3JIMYHBIX HCTOYHUKAX, OTOOp, aHAJIM3,
cUcCTeMaTH3alMi0 W Kilaccupukauuioo  MHQOpManuu, HEOoOXOAMMOM  uid  pelIeHHs
MaTeMaTHUYeCKUX MpoOJeM, MpencTaBisTh €€ B MOHATHON (opme; MpUHUMATh pEIIEHHE B
YCIIOBUAX HEMOJIHON MM U30BITOYHON, TOUHOW MM BEPOSATHOCTHON MH(OpMAIMK; KPUTUYECKH
OLICHUBATh U UHTEPIIPETUPOBATHh UH(POPMALINIO, TOTYHAEMYIO U3 Pa3IMUYHBIX UCTOYHUKOB;

10) ymeHue MCHOIB30BaTh MAaTEMaTHUECKHE CPEICTBA HATSIAHOCTU (rpaduku, TaOIUIHL,
CXEMBI U JIp.) AJIs WUTIOCTPALMK, HHTEPIIPETalluY, apTyMEHTaIlUH;



11) ymeHue BbABUraTh THUIOTE3bl NMPH PEHICHUH 337a4yH, NMOHHUMATh HEOOXOAWMOCTH HX
IIPOBEPKU;

12) noHuMaHue CyIIHOCTH aJITOPUTMUUYECKUX NPEANMCAHUN U YMEHUE AEHCTBOBATh

B COOTBETCTBUU C IPEAJIOKEHHBIM AJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHue 3HAUYEHUS] MATEMATUKHU JJIs1 [IOBCEIHEBHOM KU3HU YEJIOBEKa,

2) mpencTaBICHUE O MAaTEeMAaTUYSCKOW HayKe Kak cepe MaTeMaTHUeCKO NesaTeabHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIN3ALINH;

3) yMeHM€E ONUCHIBATh SBJICHUS PEAJLHOTO MUPAa Ha MATEMAaTUUYECKOM SI3bIKE; IIPEICTABICHHE
0 MAaTEMAaTUYECKUX MOHATUAX U MATEMaTHYECKUX MOJEIAX KaK O BXKHEUIIEM HHCTPYMEHTAPUH,
MIO3BOJIAIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U SBJICHUS;

4) npencrasiaeHre 00 OCHOBHBIX MOHATHUAX, UAEAX M METOJaX ajareOpbl U MaTeMaTHYeCKOro
aHaJIN3a;

5) mpencraBieHME O IpoOLEccax U SABJICHMSAX, UMEIOIIMX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHUpPE, 00 OCHOBHBIX HNOHATHUAX 3JIEMEHTApHOU
TEOPUH BEPOSITHOCTEH; yMEHUE HAXOIUTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUI B
IPOCTEHIINX NPAKTUYECKUX CUTYALUIX U OCHOBHBIE XapaKTEPUCTUKH CIy4YalHbIX BEIUYNH;

6) BiaJieHWE METOJaMM J0Ka3aTelIbCTB M aJITOPUTMOB PEIICHUS; YMEHHE HX NPUMEHSTH,
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKIACHUS B XOJI€ PELLIEHUS 3a/ay;

7) NpaKkTUYECKH 3HAYMMbIE MaTeMaTHUECKHE YMEHMs U HaBBIKH, CIIOCOOHOCTb HX
IPUMEHEHUS K PELICHUI0 MAaTeMaTHYeCKMX W HEMAaTeMaTH4EeCKUX 3aJad, Mperosararolme
YMEHHUE:

* BBIIIOJIHATDH BBIUUCIIEHUS C J€MCTBUTEIbHBIMUA U KOMIUIEKCHBIMU YHCIIaAMU;

* pemars  palUOHAlbHBIC, HpPAlMOHAIbHBIE,  IIOKAa3aTelbHbIE,  CTENEHHBIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHUM U HEPABEHCTB;

* pemarbh TEKCTOBBIE 33/a4M apu(PMETHUECKUM CIOCcOOOM, C IOMOIIBIO COCTaBJIECHUS U
peleHust ypaBHEHUM, CUCTEM YPAaBHEHHUI U HEPABEHCTB;

* HCIIOJIb30BaTh aIreOpandecKuil «sI3bIK» Ul OMUCAHUS MPEIMETOB OKPYXKAIOLIEro MUpa U
CO3/aHUSI COOTBETCTBYIOIINX MAaTEMaTHUECKUX MOJEIIEH;

* BBINOJIHATh TOXKAECTBEHHBbIE MPEeoOpa3oBaHUs  palMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNIbHbIX, CTENICHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUH;

* BBIIIOJIHATH ONEpalii HaJl MHOKECTBAMU;

* vccrenoBaTh GYHKIUMHU C TOMOLIBIO TPOU3BOJHON U CTPOUTH UX T'pauKy;

* BBIUMCIIATH TUIOMAAN (GUTYpP U 0OBEMBI TEJ C MOMOIIBIO ONPEAEIEHHOTO HHTETpaa;

* NIPOBOJUTH BBIYMCIEHUE CTATUCTUYECKUX XapPAKTEPUCTUK, BBIINOJHATH MNPUOIMKEHHBIE
BBIUNCIICHHS],

* pematb KOMOMHATOPHBIE 3aauu.

8) BIAJCHME HABbIKAMHM HCIIOJIb30BAHMSA KOMIIBIOTEPHBIX HPOrpaMM IpU  pELICHUH
MaTeMaTUYeCKUX 3ajau.

IInanupyemble pe3yJbTaThl H3y4eHHs YueOHOro npeamera «MaremaTuka: ajaredopa u
Ha4yaJjia MaTeMaTH4ecKOro aHAJIN3a, reOMeTPHs» MO KJaccam
10 xiace
1.IloBTOpPEHNE U paclIMpeHHe CBeleHUl 0 PYyHKIMHU
Buinycknux nayuumcs:
®  [IOHHMMAaTh TEPMHUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOKECTBA;
e  BBHINOJHATH ONEPALMU HaJl MHOXKECTBaAMH, YCTaHABIIMBATh B3aUMHO OJHO3HAYHOE
COOTBETCTBUE MEKYy MHOXKECTBAMU
Buinycknux nonyuum 603MONCHOCHb.
®  Da3BUTh NPEJCTaBICHHE 3HAUEHHE MaTeMaTH4YeCKOW HayKu Ul pelleHus 3ajad,
BO3HUKAIOIIMX B TEOPUU M IMPAKTUKE; HIMPOTY M OTPAaHUYEHHOCTb IPUMEHEHMUS
MaTEMAaTHYECKUX METOJOB K aHAIM3y U UCCIIEIOBAHUIO ITPOLIECCOB U SIBJICHUN B IIPUPOJE
1 OOIIECTBE;



® Dpa3BUTh NPEICTABICHUE O 3HAUEHUE NPAKTUKHM M BOIPOCOB, BO3HMKAIOUIMX B
caMol MaTremaTuke, A1 OPMHUPOBAHUS M Pa3BUTHSI MATEMAaTUUECKOM HayKH;

® OCBOWUTh WUJCHU pPACIIMPEHHUS YHCIOBBIX MHOXECTB KaK CIIOCO0a MOCTPOCHHS
HOBOI'0 MaTe€MaTHYECKOIO almnapara i pelieHus MPaKTUYEeCKUX 3aJ1a4 U BHYTPEHHUX
3aJa4 MaTEMaTHKU;

® pa3BUTh METOABl M PE3YIbTaThl aIreOpbl MU MATEeMAaTHYECKOTO aHalu3a JJis
IIOCTPOEHUS MOJEJIEH peabHBIX IIPOLIECCOB U CUTYALUH.

2.CteneHHast pyHKumsi
Buinycknux nayuumces:

® ONHUCHIBAaTh IIOHATHUSA: CTENEHHas (YHKLUUSA C HaTypalbHbIM I[OKa3aTeJeM,
CTeNeHHast (QYHKLUS C LeIbIM IOoKa3areneM, QyHKIHS KOPEeHb N-i CTENEHHU, CTENEHHOM
(GYHKLIUU C pallMOHATIBHBIM [TOKA3aTelNeM;

e  JlaBaTh OINpe/eIeHUsl KOPHs N-i CTeNeHH, apu(pMeTHIeCKOro KOpHs n-il cTeneHu,
CTENEHW C palMOHAJIbHBIM II0KA3aTEJIEM, PABHOCUJIBHBIX YPaBHEHUM, YpaBHEHHUS
CJIEJICTBUS, PABHOCWIIbHBIX HEPABEHCTB, HEPABEHCTBA CJIE/ICTBUSI;

e [IOHMMATh U JIOKa3bIBaTh TEOPEMBI: O CBOMCTBAX KOPHS N-H CTENEHH, O CBOMCTBAX
CTETIEHU C pPALMOHAJIBHBIM IIOKa3aTesieM, O PpaBHOCWIBHBIX HpeoOpa3oBaHUSIX
UPPALMOHATIBHBIX YPABHEHHMH, O PAaBHOCWJIBHBIX IPEOOPA30BAHUSIX HPPALMOHAIBHBIX
HEPABEHCTB.

Buvinycknux nonyuum 603MoHCHOCHb:
e [IpuMeHATh U3y4YEHHbIE ONPEAEICHUS, TEOPEMBbI U (POPMYJIBI K PELLICHUIO 3a/1ay.
3.Tpuronomerpuyeckue pyHKIMHU
Buinycknux nayuumces:

® [IOHMMATh OIPEJCIICHUS] HAaWOONBIIET0O W HAMMEHBIIETO 3HAYECHUH (QyHKIHH,
4éTHOM W Heu€THON (yHKUMH, OOpaTUMON (YHKIMH, B3aMMHO OOpPaTHBIX (YHKIWH,
onpeneneHuss 00JacTH  OINpeleNeHus] ypaBHEHMH (HEpaBEHCTB), PAaBHOCHUIIbHBIX
YpaBHEHUN (HEepaBEHCTB), YpaBHEHUM-CIIEICTBUI (HepaBEHCTB-CIIEJICTBHI),
IIOCTOPOHHETO KOPHS;

® TIOHMMATbh TEOPEMBI O CBOMCTBAX rpaMKOB YETHBIX U HEUETHBIX (PYHKIIMM,

® HaxXOoAWTh HaWOOJbIIEEC U HAaUMEHbIEE 3HAYCHUS] (PYHKIIMM Ha MHOKECTBE IO €€
rpaduky, uccienoBaTh GYyHKIUIO, 3aJaHHYI0 GOPMYJIOi, HA YETHOCTb, CTPOUTH IpapUKU
GyHKUUH, UCTIOB3YsI YETHOCTD MM HEUETHOCTD;

e 1peoOpazoBbIBATh TPUTOHOMETPUYECKHE  BBIPAXEHHS Ha OCHOBE  (opMyll
cloxeHust; (GopMys MpHUBEACHUS, (OPMYN NBOWHBIX W IMOJIOBUHHBIX YIJIOB, (hopmyin
CYMMBI M DPa3HOCTH CHHYCOB (KOCHHYCOB), (GopMysn HpeoOpa3oBaHUS IMPOU3BEICHHUS
TPUTOHOMETPUUECKUX (QYHKIIUI B CyMMY;

® TIOHMMATh ONpECIECHUs apKKOCUHYCa, apKCUHYCA, apKTaHI€HCa, apKKOTAHI€HCa,
CBOWCTBAa OOpPAaTHBIX TPUTOHOMETPUYECKUX (YHKUMHA, METOA pasjOXKEeHHUs Ha
MHOKUTEIH;

® HaxOJWUThb 3HAUYEHUS OOpPATHBIX TPUTOHOMETPUYECKUX (DYHKIMHM I OTAETBHBIX
TaOJMYHBIX 3HAYCHUH apryMeHTa

Buinycknuk nomyuum 603Mo#CHOCHb:

® [IPUMEHATH U3YYEHHBIE ONpEAETICHUs, TEOPEMbI U (POPMYJIIBI K PELICHHUIO 33a/1a4, O
CBOICTBE (PYHKIINHA, UMEIOIINX COU3MEPUMBIE ITEPHO/IBL;

®  Da3BUTh IPEJCTaBICHUE 3HAUEHHE MAaTEMaTHYECKOW HayKu Ul pelIeHMs 3ajad,
BO3HUKAIOIIMX B TEOPUHM M TMPAKTUKE; IIUPOTY M OIPAaHUYEHHOCTb INPUMEHEHUS
MaTeMaTUYeCKUX METOJOB K aHAJIN3Y U UCCIIEOBAHUIO IIPOLIECCOB U SIBICHUN B IPUPOE
1 OOIIIECTBE;

® Da3BUTh NPEICTABICHUE O 3HAYEHUE IPAKTHKM M BOIPOCOB, BO3HMKAIOUIMX B
caMol MaTtemMaTuke, A1 OPMHUPOBAHUS M Pa3BUTHSI MATEMAaTUUECKOM HAyKH.

4. TpuroHoMeTpu4ecKue ypaBHeHUs] 1 HEPABEHCTBA



Buinycknux nayuumces:

®  JCHOJb3ys IIOHATUS APKKOCHHYCA, apKCHHYCa, apKTaHI'€HCa, apKKOTaHICHCa,
pelaTh IpOCTENIINE TPUTOHOMETPUYECKUE YPABHEHMS;

® [IOHMMATh CBOWCTBA OOpPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMII;

e crpouTh rpaduku QyHKIHMH HA OCHOBE Ipa)MKOB YETHIPEX OCHOBHBIX OOpATHBIX
TPUTOHOMETPUUYECKMX (YHKLUMH; yIpoulaTh BBIPAXKEHUS, COZAEp)Kallue oOpaTHbIe
TPUTOHOMETPHUUYECKHE (DYHKIHH;

e pemaTh TPUIOHOMETPUYECKHE YPAaBHEHMs, CBOAALIMECS K alreOpandeckum
YPaBHEHHUSAM, B YaCTHOCTH peUIaTb OJHOPOJHBIE TPUTOHOMETPUYECKUE YypPaBHEHUS
NIEPBOM U BTOPOM CTENEHH, a TAKXKE peliaTb TPUTOHOMETPUUECKHUE YPABHEHMUSI, IPUMEHSIS
METO/J| Pa3JIOKEHUS HA MHOYKUTEIIH;

e  pelaTh NPOCTEUIINE TPUTOHOMETPUUECKHE HEPABEHCTBA.

Buinycknux nonyuum 603MO#CHOCHb.

e  pelaTh NPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHU;

® [IPUMEHATh U3yYCHHbIE ONPEAETICHUs, TEOPEMBI U (OPMYJIBI K PEILICHUIO 3a/1a4;

®  Da3BUTh IPEJCTaBICHUE 3HAUEHHE MATEMaTHUYECKOW HayKu Ul pelleHMs 3ajad,
BO3HUKAIOIIKUX B TEOPUU U IIPAKTUKE.

S.IIpou3BoaHas u €€ NpUMeHEeHH e
Buvinycknux nayyumes:

® [IOHATHE MPOU3BOAHOM (QyHKIMM, (U3MYECKOIO U TEOMETPUUYECKOI'O CMBICIA
IIPOM3BOIHOM; TPOU3BOIHON CTENEHHU, KOpHS; NpaBuia auddepeHunpoBaHus; GopmMyIisl
NPOM3BOJIHBIX  JJEMEHTApHBIX  (DYHKIMIA; ypaBHEHHE KacaTelbHOW K  Tpaduky
(GyHKLUYU; alrOPUTM COCTAaBJICHUS YPaBHEHUS KacaTelIbHOM;

®  IOHSTHE CTAIlMOHAPHBIX, KPUTUUECKUX TOUYEK, TOUEK IKCTPEMYMaA;

®  MPUMEHATH MPOU3BOJHYIO K UCCIIEIOBAHUIO (DYHKIIHIA U TIOCTPOCHUIO TPa(HKOB.

Buinycknux nonyuum 603Mo#CHOCHb:

® [IOHMMAaTh M JIOKa3blBaTh TEOPEMBI: O HENPEPHIBHOCTH U EepeHIIpyeMOii
(GyHKLMY, O IPaBUIaX BBIUMCIIEHUS POU3BOIHON, O MPU3HAKE TOCTOSHCTBA (PYHKIIUH, O
npu3Hake Bo3pacTaHus (yObIBaHMS) (QYHKIMHM, O MpPU3HAKE TOYKH MaKCUMyMa
(MHHEUMYMa), O IPU3HAK BBITYKJION BBEpX (BHU3) PYHKINH;

® [IOHMMAaTh [PEJICTaBICHHME O TPUMEHEHUU TE€OMETPUUYECKOrO0  CMBICIIA
IIPOU3BOJHON U MEXaHUYECKHUN CMBICIBI TeopeM: Pepma, Posuts, Jlarpanika;

® [IPUMEHATh U3YyYEHHBIE OIpENEeNICHUs, TeOpeMbl U (HOPMYJIbl K PEIICHUIO 3a7auB
Kypce MaTeMaTHKU M CMEKHBIX AUCHUIIIIMHAX.

6.IloBTOpeHue Kypca aaredpbl 1 HA4aJI MATEMATHYECKOI0 AHAJIH3a, FTEOMETPHH
Buvinycknux nayyumes:

®  [IEPEUYMCIIATH U ONUCHIBATh OCHOBHBIE IIOHATHS CTEPEOMETPUH;

® [IOHMMAaTbh aKCHOMBI CTEPEOMETPUU. Pa3zbsACHATH U NIUIIOCTPUPOBATH AKCUOMBI.
Crioco6bI 3a/1aHUS MJIOCKOCTH B IpocTpaHcTBe. DOpMyYIHpPOBATh U T0OKA3bIBATH TEOPEMBI
— CJIE/ICTBUS U3 aKCHOM;

® TIOHMMATh U JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

®  ONUCHIBATh BHUJbI MHOTOIPAaHHUKOB (MMpaMuIa, TETpadIp, IpU3Ma,
PSAMOYTOJIbHBIN Mapasiesnenunes, Ky0), a Takke UX 3JeMEHThI (OCHOBaHUs, OOKOBbIE
rpaHu, p€opa oCHOBaHHUs, OOKOBBIE pEOpa);

e  BJAJETh TEOMETPUUYECKMMU OHATUSIMHU IIPU PELICHUH 3a7a4 U POBEACHUN
MaTEMaTUUYECKUX PACCyKICHHM.

Buinycknuk nonyuum 603Mo#CHOCHb:

®  DPa3BUTh BO3MOXXHOCTU F€OMETPUUYECKOTIO SI3bIKa KaK CPEACTBA ONHUCAHUS CBOWCTB
pEAIbHBIX IIPEIMETOB M UX B3aUMHOT'O PACIOJIOKEHUS;

®  JCIOJb30BaTh YHUBEPCAIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTHYeCKUX
paccyXIeHU!, X MPUMEHUMOCTh B PA3JIMUHBIX 00JIACTAX YEIOBEUECKOM NesITeIbHOCTH;



® T[PUMEHATH pa3IUUYHBIE TPEOOBaHMS, MNPEABSBIAEMBIX K J0Ka3aTeIbCTBaM B
MaTeMaTHKe, €CTECTBEHHBIX, COLMAIBbHO-DKOHOMUYECKUX U T'YMAHUTApHBIX HayKax, Ha
IIPAKTHKE;

® BO3MOXHOCTb IIOCTPOEHHS MaTeMaTHMYECKHUX TEOpPUH Ha aKCHOMATHYECKOH
OCHOBE; 3HAYCHHE aKCUOMATHKH JUIsl IPYTrUX 001acTei 3HaHUS U U1 NIPAKTUKH.

7.BBeeHne B CTEPEOMETPUIO
Buinycknux nayuumcsi:

®  [IEPEYMCIIATH U ONUCHIBATh OCHOBHBIE IIOHSTHS CTEPEOMETPUH;

® [IOHMMATbh AaKCHOMBI CTEPEOMETPUU. Pa3bsACHATH U NILUIIOCTPUPOBATH AKCUOMBI.
Crioco0pbI 3a1aHUS IJIOCKOCTH B IpocTpancTBe. DOpMyIHpOBaTh U TOKA3bIBATH TEOPEMBI
— CIJIEJICTBUS U3 aKCUOM;

® [IOHMMATh U JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

®  ONUCHIBaTh BUbl MHOTOTPAHHUKOB (IMpaMua, TETpadap, Ipusma,
IPSIMOYTOJIbHBIN MapajieNnenumnes, Ky0), a Takke UX 3JIeMeHThI (OCHOBaHUs, OOKOBbIE
rpaHu, péopa ocHOBaHUs, OOKOBBIC pEOpa);

e  BJAJIETh TEOMETPUUYECKUMU MOHATUSMHU IIPU PEIICHUU 3a7a4 U POBEACHUN
MaTeMaTHYeCKUX pacCyKIeHUN

Buinycknux noayuum 603mMoJiCHOCb:

®  pa3BUTh BO3MOKHOCTH I'€OMETPHUECKOTO SI3bIKa KaK CPEACTBA OMMCAHUS CBOMCTB
peabHbIX IPEIMETOB U UX B3aUMHOTI'O PACIIOIOKEHMS;

®  UCHOJb30BaTh YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKHM MaTeMaTHYeCKUX
pacCcyXAeHUM, UX IPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTSIX YEIOBEUECKON JESATENIbHOCTH;

® [IPUMEHATh pa3IUuYHble TPEOOBaHMs, NPEIbIBIAEMBIX K J0Ka3aTeIbCTBaM B
MaTeMaTHKe, €CTECTBEHHBIX, COLMAIbHO-3KOHOMUYECKUX U T'YMAHUTApHBIX HayKaxX, Ha
IPAKTHKE;

® BO3MOXXHOCTb IIOCTPOEHHMS MaTeMaTU4YECKUX TEOpUH Ha AaKCMOMAaTH4eCKOU
OCHOBE; 3HAYCHHE aKCMOMATHKH JUISL IPYTrUX 001acTeil 3HaHus U JUIsd IPAKTUKU

8.I1apa/lie1bHOCTH NPSAMBIX M INIOCKOCTEH
Buinycknux nayuumcsi:

® TIOHMMATh U JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

®  CaMOCTOSITENIbHO (POPMYIMPOBATH ONPEAEICHHUS T€OMETPUUECKUX (UTyp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M MIPU3HAKAX '€OMETPUUYECKUX UTYp U
000CHOBBIBaTh MJIM OIPOBEPraTh X, 0000IATh WM KOHKPETU3UPOBATh Pe3yIbTaThl HA
HOBBIX KJ1accax (QUryp, IpOBOJAUTH B HECIOXKHBIX CAydasX KiacCu(pUKaLUoo GUryp mno
pa3IMYHBIM OCHOBAHMSIM;

®  JCCIIEZIOBATh YEPTEXKH, BKIIOUass KOMOMHAIMK (DUTYp, U3BJIEKaTh,
MHTEPIPETHPOBATH U NMPe0Opa30BbIBaTh MH(OPMAIHIO, TPEICTABICHHYIO Ha YepTeKax;

e  pemaTh 337a4U T€OMETPUUYECKOTO COIEPKAHMSI, B TOM YUCIIE B CUTYyallUAX, KOTJa
QITOPUTM PEUICHUs HE CIEIyeT SBHO U3 YCIOBHS, BHIIIOIHATH HEOOXOAUMBIE /IS
peleHus 3aJa41 JOTIOJIHUTEIbHBIE IOCTPOEHUS, UCCIEN0BATH BO3MOKHOCTh
PUMEHEHHUS TeopeM U (pOopMyIT [Tl pelIeHus 3a/1a4;

Buinycknux noayuum 603M0OICHOCb:

®  [IPUMEHATH TEOPEMBI O NMAPAIIEIBHOCTH NMPSAMBIX U MJIOCKOCTEN B IPOCTPAHCTBE
IIPU pElIeHUH 3a]aY;

®  YMETbh CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM Pa3INUHBIX
METOJIOB, B TOM UHUCJIE U METOJIA CJIE/IOB;

®  DPa3BUTh BO3MOKHOCTHU F€OMETPUUYECKOTO SI3bIKA KaK CPE/ICTBA ONMMCAHUS CBONCTB
peaslbHBIX MPEIMETOB U UX B3aUMHOTO PACIOJIOKEHUSI.

9.1lepnieHAMKYJISIPHOCTD NPSAMBIX M IJIOCKOCTEN
Buinycknux nayuumcsi:



e TIOHMMATh ONPEJEIICHHUS: YIJIa MEXAY EPECEKAIOIIUMHUCA NPSMBIMU; YIJIa MEXKAY
CKPEIIMBAIOIIUMHUCA NPSAMBIMH; MPAMOM, NEPHEHAUKYIIPHONW IUIOCKOCTH; yIja MEXIy
IpSIMOM M IUIOCKOCTBIO; YIVIA MEXAY JBYMs IUIOCKOCTSMH; IEPIEHIUKYISAPHBIX
IUIOCKOCTEH; TOYEK, CHMMETPUUYHBIX OTHOCUTEIBHO IUIOCKOCTH; QUIYp, CUMMETPUYHBIX
OTHOCHTEJIBHO TNTIOCKOCTH; PACCTOSIHHSI OT TOYKHU 10 (PUTYPBI; PACCTOSHUS OT MPSMOU 110
[apaJUIeJ]IbHOM €M IUIOCKOCTH; PACCTOSIHUS MEXIy NapauIeIbHBIMUA IUIOCKOCTSMHY;
o011ero nepneHANKyIspa IByX CKPEIUBAIOIINUXCS IPIMBIX;

e TIOHMMATh M JOKa3bIBaTh IIPU3HAKU: NEPIECHAUKYISIPHOCTH IPSIMON U IUIOCKOCTH,
NEPIEHIUKYIIPHOCTU ABYX IUIOCKOCTEH;

® I[IOHMMaTb M JOKa3blBaTb TEOPEMBI: O IEPIECHIUKYISIPE U  HAKJIOHHOM,
IIPOBEACHHBIX U3 OJHOM TOYKHM; O TPEX NEPHEHAMKYJApax; O IUIOALU OPTOrOHAIBHON
IIPOEKIIMH BBIITYKJIOTO MHOIOYTOJIbHUKA

Buinycknuk nonyuum 603MO#CHOCHb:

e  pelaTh 337a4u Ha JI0Ka3aTelbCTBO, a TAKXKE BBIUMCIICHHE: yIila MEKIY PSMBIMH,
yria MEeXIy NPSAMOU U IJIOCKOCTBIO, YIIa MEXAY INIOCKOCTSIMU, PACCTOSHUSA OT TOYKH J10
IIPSIMOM, PACCTOSAHMS OT TOYKH JO IUIOCKOCTH, PACCTOSIHUS MEXKIY CKPEIIMBAOIIMMUCS
IPSIMBIMU, PACCTOSIHUS MEXY IapalIeIbHbIMU IJIOCKOCTSMH, IUIOLIAN OPTOTOHAJIBHOM
IIPOEKIMH BBITYKJIOrO MHOTOYI'OJIbHUKA;

®  DPa3BUTh BO3MOXXHOCTU F€OMETPUYECKOIO SI3bIKa KaK CPEACTBA ONHUCAHUS CBOWCTB
pEAIbHBIX IIPEIMETOB U UX B3aUMHOI'O PACIIOIOKEHUS.

10.MHororpaHHuKH

Buinycknux nayuumces:

®  OIUCBHIBAaTh IIOHATHUA: T'€OMETPUYECKOE TEJO, COCEAHUE TPAaHU MHOIOI'PAHHHUKA,
IUDIOCKUM  yroJl MHOTOTPAaHHMKA, JBYIPaHHBIM Yrojll MHOIOTPaHHUKA, ILIOIIAJb
IIOBEPXHOCTU MHOIOIPAaHHUKA, JAMArOHAJIBHOE CEYEHUE IPU3MBI, INPOTHUBOJIEIKALINE
IrPaHM TapauIeNCNUIea, IAArOHAIBHOE CEYEHHE IPU3Mbl U NUPAMHIBI, YCEYEHHAs
IUPAMHUJIA;

® [IOHMMAaTh OIPEICIICHHS: MHOTOIPAHHUKA, BBITYKJIOTO MHOTOI'PDAHHMKA, IIPU3MBI,
IIPSAMOM TPU3MBI, NPABUIBHON NPHU3MBI, IapajuIeIenuIlea, MUPAMUABI, NPaBUIBHON
NUPAMUJIBI, NPABUIBHOIO TETPAdJpPa, BBICOTHI IPHU3MBI, BBICOTHI MUPAaMUIBI, BBICOTHI
yCceu€HHOM nupamuibl, arnopeMsl MpaBUIbHON THpPaMUIbI

Buinyckuux nonyuum 603mMoiCHOCHb:

e pemarh 3aa4M HA JI0KA3aTeJIbCTBO, & TAK)KE BBIYMCIICHUE: DJIEMEHTOB IIPU3MBI U
NUPaMU/IbL, TUIOIIAIH MOTHON 1 GOKOBOM MOBEPXHOCTU MPU3MBI U TUPAMHU/IBL;

®  BJIAJICTh NOHATUSMH CTEPEOMETPUH: NIPU3Ma, apaJuIeIICIIUIIe]l, TUpaMHUAA,
TETPadP;

®  Pa3BUTbh BO3MOXXHOCTH I€OMETPUUECKOTO SI3bIKA KaK CPEACTBA ONUCAHUS CBOMCTB
pEAIbHBIX ITPEIMETOB U UX B3aUMHOI'O PACIOJIOKEHUS.

11 knace

1. Tloxa3aTeabHas M Jorapupmuyeckass pyHKUUH

Buvinycknux nayuumces:

* IOHMMAaTh U HCIOJb30BATh (PYHKUIMOHAIbHbIE MOHATHS, S3bIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HaYeHMUS ),

* BBIIOJHATH HOCTpOEHHE TpapukoB (YHKIMA C TOMONIBI0  T'€OMETPUYECKHX
npeoOpa3oBaHMIA;

*  BBINOJHATH IOCTPOEHHE TpadUKOB  TPUTOHOMETPUUYECKUX, IIOKA3aTeNbHBIX U
JorapupMUUECKUX QYHKIIHIH;

* HCCJIEZIOBAaTh CBOMCTBA (DYHKIIMIA;

* IOHUMAaTh (QYHKIHIO KaK BaKHEHITYI0O MaTeMaTHYECKYI0 MOJEIb JUIsl OUCAHMsI IIPOLIECCOB
U SBJICHUN OKPYXKAIOMIET0 MHUpPA, MNPUMEHSATh (QYHKUMOHAIBHBIN S3BIK JUIsI ONUCAHUSA U
UCCIICIOBaHMSI 3aBUCUMOCTEN MeXy (PU3HMUECKUMH BETMUYUHAMH.

Buinycknux nonyuum 603MO#CHOCHb:



* IPOBOJUTH HMCCIECIOBAHUS, CBA3aHHBIE C M3YYEHHUEM CBOWCTB (YHKIHMHA, B TOM YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA;

* MICTIOJIb30BaTh (DYHKIIMOHAJIBLHBIC MTPECTABICHNUS U CBOMCTBA (DYHKUUH ISl peIIeHHs 3a1a4
U3 PAa3JIMYHBIX pa3/IesioB Kypca MaTeMaTHKH.

2.lHTerpas u ero nNpuMeHeHne

Buinycknux nayuumcsi:

* [IOHUMaTh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHYIO C ITOHATUSMHU UHTErpaia;

* peraTh HEPABEHCTBA METOJIOM HHTEPBAJIOB;

* BBIYMCIIATH IPOU3BOIHYIO U MEPBOOOPa3HYIO (GYHKINU;

* HCIOJIB30BATh IPOU3BOJHYIO AJIS MCCIIEIOBAHUS U IOCTPOEHUS IpaUKOB GyHKLNH;

aHaiusa

* IOHUMaTh F€OMETPUYECKUN CMBICIT ONpPEeAEIEHHOTO UHTErpaa;

* BBIUUCIIATH ONPEAEIEHHBIN UHTETPAL.

Buinycknux noayuum 603mModCHOCb.

* chopMupOBaTh MPEACTABICHHUE O TIpeesie PYHKIUU B TOUKE;

* chopMupoBaTh MPEJICTABICHUE O NMPUMEHEHHHM I'€OMETPHUUYECKOro CMbICIAa  HMHTErpajia B
Kypce MaTeMaTHKH, B CMEKHBIX AUCHUIUIMHAX;

* chopmupoBaTh U YrayOuTh 3HAHUS 00 UHTETpale.

3.2aemeHTHI KOMOMHaTOpukH 1 Buaom HeloTona

Buinycknux nayuumcsi:

* pemath KOMOMHATOPHBIE 337aUl Ha HAXOKJIEHUE KOJIMYECTBa O0BEKTOB WJIM KOMOMHALINT;

* IpUMeHATh Gpopmyity 6uHoMa HeroToHa 11 ipeoOpa30BaHus BBIPAKEHUH;

* HUCIIOJIb30BaTh METOJl MaTEMaTHUYECKON MHAYKLUU JJIs JOKa3aTebCTBA TEOPEM U PELICHUS
3ajay;

Buinycknux noayuum 603M0oJCHOCb:

* HayYUThCS CHEeLUaIbHBIM TPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/]a4;

* XapaKTepU30BaTh MPOLECCHI U SIBICHUS, UMEIOIINE BEPOSITHOCTHBIN XapakKTep.

4.971eMeHThI TEOPHH BEPOSITHOCTH

Buinycknux nayuumcsi:

* HCIOJIB30BaTh CIIOCOOBI MPE/CTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHBIX;

* BBIMIOJIHATD ONEPAUU HAJl COOBITUSMHU U BEPOSATHOCTSIMH.

Buinycknux noayuum 603mMoNCHOCMb:

* XapaKTepU30BaTh MPOLECCHI U SIBICHUS, UMEIOLINE BEPOSITHOCTHBIN XapakTep

5. KoopaMHaThl 4 BeKTOPHI B IPOCTPAHCTBE

Buinycknux nayuumcsi:

* OIIEPUPOBATh MOHATHEM «IEKapTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH KyOa U MPsIMOYTOJIbHOTO NapajuleNenunena;

* HaXOAWUTh IMPUMEPBI MATEMAaTUUECKUX OTKPBITUN U UX aBTOPOB, B CBA3M C OTEUECTBEHHOU U
BCEMHUPHOUN UCTOPHUEN;

* IOHMMATh POJIb MAaTEMAaTUKH B pa3BUTUU Poccun.

Buinycknux noayuum 603MOoiCHOCb:

* IPUMEHATHh AN pelieHHs 3ajady reoMeTpuueckue (akThl, €CIU YCIOBHUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe;

* pemaTh 3a/1a4d Ha HaXOXKJIEHHE T€OMETPHUUECKUX BETMYUH 110 00pa3aM WiH alropuTMam;

* JenaTh IUIOCKHE (BBIHOCHBIE) YEPTEKU M3 PHUCYHKOB OOBEMHBIX (QUIYyp, B TOM 4YHUCIE
pHCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

* HCIOJb30BaTh CBOWCTBA T€OMETPUYECKUX (UTyp A1 pelIeHus 3aJad MPaKTUYECKOTro
XapakTepa ¥ 3a/1a4 U3 APYrux odiacTeil 3HaHUil;

* pemath NpoCTEHIINe 3aJa4l BBEIEHHEM BEKTOPHOTO Oasuca.

6.Tena Bpamennst

Buinycknux nayuumcsi:



* u3BJEKaTb MHGOPMAIMIO O  MPOCTPAHCTBEHHBIX TI'EOMETPUYECKUX  (Urypax,
IPECTAaBICHHYIO Ha YepTexax;

* IpUMEHATH TeopeMy lludaropa npu BEIYKUCICHUH 3JIEMEHTOB CTEPEOMETPUIECKUX QUTYD;

* HAaxoIUTb OO0BEMBI M IJIOUIAJM IIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB C
pUMEHEHUEM (QOPMYIT;

* pacrio3HaBaTh TeJa BPalLeHUs: KOHYC, LMIMHAP, cepy U map;

* UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTYp IS pelIeHHs 3aaad
IPaKTUYECKOI'0 CO/IEPIKAHUS;

* COOTHOCHUTD IIJIONIAIN MIOBEPXHOCTEH TeJl OJJUHAKOBOM (DOPMBI U pa3IMUHOTO Pa3Mepa;

* OLICHUBATH (POPMY IPABUIBHOIO MHOT'OTPaHHUKA [IOCJIE CIIUIIOB, CPE30B U T. II. (OIPEesaTh
KOJINYECTBO BEPILIUH, péOep U rpaHeil MOITydeHHBIX MHOTOTPAHHUKOB).

BuinyckHux noayuum 603MOoNCHOCb:

* IPUMEHSTHh TeoMeTpudeckre (GaxThl Ui PEIIeHUs 3a7ad, B TOM YUCIE MPEaroararumx
HECKOJIKO LI1aroB peleHms;

* OIIMCBIBATH B3aMMHOE PACIIOJIOKEHHUE PSIMBIX U IIJIOCKOCTEH B POCTPAHCTBE;

* (popmynupoBaTh CBOMCTBA U PU3HAKK (PUTYD;

* JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

* 3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B IEKapTOBOM cHUCTEME KOOPAHMHAT.

7. O0bembl Tea. Ilimomans chepol

Buinycknux nayuumcsi:

* HaxoAuThb OOBEMBI M IUIOMIAJM IOBEPXHOCTEW MPOCTEUIINX MHOIOIPAaHHUKOB C
npUMEHEeHHEM QopMyIT;

* pacrio3HaBaTh TeJa BPALIeHUs: KOHYC, HWIMHID, cepy U map;

* BBIUUCIIATH OOBEMBI M IUIOMIAJM MOBEPXHOCTEH MNPOCTEHIINX MHOTOTPAaHHUKOB M Tel
BpAIICHUs C TIOMOIIBIO POPMYIT;

* HAXOJUTh MPUMEPBl MATEMaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3M C OTEYECTBEHHOH U
BCEMHUPHOH UCTOPHUEH;

* UCIOJIb30BaTh CBOICTBA NMPOCTPAHCTBEHHBIX N€OMETPUUYECKUX (PUTYp AJIs pelieHus 3ajad
MPAKTUYECKOTO COJIEPIKaHNUS;

* COOTHOCHUTD IIJIOIIA U IOBEPXHOCTEH TeNl OJJUHAKOBOM (DOPMBI U pa3IMUHOIO pa3Mepa;

* OLIEHUBaTh (hOPMY MPAaBUILHOTO MHOTOIPAHHUKA [1OCJIE CITUJIOB, CPE30B U T. M. (OIPEIENSTh
KOJINYECTBO BEPILUH, péOep U rpaHell MOIy4eHHBIX MHOTOTPAHHUKOB).

Buinycknux noayuum 603mModCHOCb:

* (opmynupoBaTh CBOMCTBA U IPU3HAKK (PUTYD;

* JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

* 33/1aBaTh IIJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAMHAT;

* BIQJETh CTaHJAPTHON KiaccuuKaiuel mpocTpaHCTBEHHbIX (GUTYp (MUpaMU[bl, TPU3MBI,
napaJieNenune/s);

* HCIOJb30BaTh CBOWCTBA T'€OMETPUYECKUX (UTyp A1 pelleHus 3aJad MPaKTUYECKOTro
XapakTepa M 3aJ1a4 U3 APYrux odsacTei 3HaHUi.

8. IloBTOpeHune Kypca ajredpbl 1 MATEMATHYECKOT0 AHAJIN3Aa U TeOMETPHHU

2. Copaep:xanue y4eGHOIo nmpeamera
«MartemaTnka: ajreépa u Ha4aJIa MaTeMAaTH4YeCKOr0 AaHAJIM3a, FeOMeTPHUs»
10 kaace

1.IToBTOpeHue U pacmupenue cpeleHuit 0 pyHkunu-20 yacos (DneMeHTapHbIe QYHKIIHH.
Uccnenoanune GyHKUUN M MOCTpOEHHE UX I'padUKOB AJIEMEHTapHbIMU MeToaaMHu. OCHOBHBIE
criocoObl mpeoOpa3oBanus rpadukos. [lousTre oOpatHoOM HyHKIIMH.

PaBHOCHIIbHBIE TpeoOpa3oBaHys YpaBHEHU U HEPaBEHCTB. MeTo ] MHTEpPBAJIOB)

Dopmbul u 6uObl POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:



@ponmanvHas, UHOUBUOYANLHASA, NAPHAA HOpMbL OpeaHusayuu pabomsl 00YUAIOUWUXCS
(KOHTpOJIBHBIE PA0OTHI). Budsl dessimenbHOCmMU 00YUAIOWUXCA.! CIYVIMAHUE 00BSACHEHUN YYumeis,
Ccrywanue u anaaus mosapuuieli, peulerue 3a0a4 no meme.

2.Crenennasi pyukuusi — 21 4gac (Iloustme ¢ynkumu u e€ rpaduka. OyHKIMS y=XII.
[Tonsitue xopHs crerneHd n. KopHu 4€THOU M HEUCTHOW cTeneHed. Apu(pMETHUECKU KOPEHb.
DyHKIHUS KOPHS n-i cteneHu U3 X. CTeneHp ¢ palMoHAIbHBIM MoKa3aTeneM. CBOWCTBa CTENEHU
C palMoOHAIBPHBIM TOKa3zareneM. [loHsATHE CTENmeHHM C PAUMOHAIBHBIM IOKa3aTeJIeM.
WppanuonansHble ypaBHEHUS. )

Dopmul u 6uObL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCIU:

DPpornmanvhasn, UHOUBUOYATLHASL, NAPHAS QOPMbl OpeaHuzayuu pabomsl 00Y4AIOUUXCS
(KOHTpOJIbHBIE pabOTHl). Budsl oesmenvHocmu 00y4aowuxcs: cayulanue 00bACHeHUul yyumens,
CIyWanue u ananus mosapuueli, peuierHue 3a0a4 no meme.

3.Tpuronomerpuyeckue ¢Qpynkuuu-31 yacoB (Ilomsarue yrma. Pamumannas mepa yria.
Omnpenenenue cuHyca U KocuHyca yria. OcHoBHbIe (OPMYIBI ISl CHHyCa M KOCHHYyca yrJa.
ApkcuHyc. ApKKOCUHYC.

Onpenenenne TaHreHca W KoTaHreHca yria. OcHoBHbIe (OpMyNbI sl TaHTeHCAa U
KOTaHIeHca. ApKTaHreHC. APKKOTaHT€HC.

Kocunyc pa3HoCTH U KOCHHYC CYMMBI IBYX yrioB. DopMyInbl A JOMOTHUTEIBHBIX YIIIOB.
CuHyc cyMMBl U CHUHYC pa3HOCTH ABYX yriioB. CymMma M pa3HOCTb CHHYCOB U KOCHHYCOB.
@opmynbl s ABOWHBIX M TOJOBMHHBIX YriioB. [Ipon3BeneHHe CHHYCOB U KOCHMHYCOB.
DopMyIIbl ISl TAHTEHCOB.

Oyukius y = sin X. OyHkuus y = cos X. OyHkius y = tg x. OyHkuus y = ctg x.)

Dopmbl u 6udblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeaAmeNbHOCU:

@poumanvhasa, UHOUBUOYANbHAS, NAPHAS OPMbL OpeaHusayuu pabomvl 00YYAIOWUXCA
(KOHTpOJILHBIC PA0OTHI). Buobl desimenbHOCmU 00VUAOWUXCSL: CLYUAHUue 00bICHEeHUL Yuumels,
CIyWanue u ananus mosapuuell, peulerue 3a0ad no meme.

4. TpuronoMerpuyecKkue YyYpaBHeHUsi W HepaBeHcTBa - 24 wvaca ([Ipocreiimme
TPUTOHOMETPUYECKHE ypaBHEHUS. YpaBHEHHUS, CBOJSIIMECS K MPOCTEHIIUM 3aMEHOU
HEU3BeCTHOTO. [IpUMEHEHHE OCHOBHBIX TPUTOHOMETPHUYECCKHX (OPMYN IS  pPEHICHHS
ypaBHeHuil. OnmHoponaHble ypaBHeHUs. [Ipocreiinnie HepaBeHCTBa ISl CHHYyca M KOCHHYCA.
[Ipocreliline HepaBeHCTBa [JIi TaHN€HCAa W KOTaHreHca. HepaBeHCTBa, CBOISAIIMECS K TPO
Dopmul u 6uObl POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OEAMETbHOCHIU:

@ponmanvhasn, UHOUBUOYATIbHAS, NAPHASL (DOPMbl OpeaHu3ayuu pabomsl 00Y4AIOUUXCS
(KOHTpOJIbHBIE PabOTHl). Budsl desamenvHocmu 00y4aowuxcs: cayuanue 00bACHeHUU yYuyumes,
CyWanue u anaius mosapuuieli, peuierue 3a0a4 no meme.

5.IpousBoaHasi u eé npumenenue - 33 yaca ([ToHsATHE BEPOITHOCTH COOBITHS.

CaoiicTBa BepossTHOCTEW. OTHOCHUTENbHASI YACTOTA COOBITHA. Y CIIOBHASI BEPOSATHOCTb.

HesaBucumele coObitus. burom HproToHa).

Dopmbl u 6udbl hopmupoeanua HOGBIX 3HAHUIL U CROCOOBL OeaAmMeNTbHOCIU:

@poumanvhas, UHOUBUOYANbHAS, NAPHAS DOPMbL OpeaHusayuu pabomovl 00YYAIOUWUXCS
(KOHTpPOJIBHBIE PA0OTHI). Budvl dessimenbHoCmuU 00VUAIOWUXCA. CIVUAHUE 00bACHEHUL YUUmels,
CIywanue u aHaiu3z mosapuwyel, peuieHue 3a0a4 no meme.

6.BBenenune B crepeomerpuro - 9 yacoB (IIpeamer crepeomerpus. OCHOBHbBIC TOHITHS U
aKCHOMBI cTepeoMeTpuu. [lepBhie ceACTBHS U3 aKCUOM).

Dopmbl u 6udbl hopmuposanua HOGBIX 3HAHUIL U CROCOOBL OeaAmMeNbHOCIU:

DpoumanvHas, UHOUBUOYANbHAS, NAPHAS OPMbL Opeanusayuu pabomovl 00YYAIOUWUXCS
(KOHTpPOJIBHBIE PA0OTHI). Buodsl dessmenvHocmu 00YUAOWUXCA.! CAVUAHUE 00bACHEHUL YUUmels,
CIywanue u aHaiu3z mosapuwyel, pewieHue 3a0a4 no meme.

7.IlapajyienbHoCcTh B mpocTpaHcTBe - 15 yacoB (IlapamnensHocTh NmpsAMBIX, NPSAMON U
TUIOCKOCTH. B3aWMHOE pacmlojoXeHUEe MPSIMBIX B IMPOCTPAHCTBE. YTOJN MEXIY MPSIMBIMHU.
[TapamensHOCTB TUIOCKOCTEH. TeTpasip U mapasiesienuIeI. )

Dopmbul u 6udbl POPMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCU:



@ponmanvHas, UHOUBUOYANLHASA, NAPHAA HOpMbL OpeaHusayuu pabomsl 00YUAIOUWUXCS
(KOHTpOJIBHBIE PA0OTHI). Buodvl dessimenvHocmu 00YUAOWUXCA. CAVUAHUE 00bACHEHUL YUUmels,
Chywanue u anaaus mosapuuyell, Ucciedo8anue, peuierue 3a0a4 no meme.

8.IlepneHAUKYJSIPHOCTH B MpocTpaHcTBe - 27 4yacoB ([leprneHIuKyIIpHOCTh MPSIMOU H
IJIOCKOCTH. [IepreHIuKyIsp U HAKIOHHBIC. YTOJI MEXAY IPSIMOM U INIOCKOCTBIO. J[ByrpaHHbIN
yroi. [leprneHIuKyaspHOCTh TIOCKOCTeH. Tpéxepannbiii yeon. Muozoepannwlil y2oi.)

Dopmul u 6udbl POpMUPOBAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMETbHOCIU:

@ponmanvhasn, UHOUBUOYANbHASL, NAPHAS (QOPMbl OpeaHuzayuu pabomsl 00Y4AIOUUXCS
(KOHTpOIBLHBIE PAOOTHI). Buobl dessmenbHOCmU 00YHaOWUXCs. CIyulaHue 00bsICHeHUll yuumes,
CIyWanue u ananus mosapuujeli, Uccie008anue, peulerue 3a0ay no meme.

9.MHuororpannuku - 15 yacoB ([ToHsTHE MHOTOTPaHHHUKA).

T'eomempuueckoe meno. Teopema Oinepa. Ilpocmpancmeennas meopema Ilugacopa.
ITpusma. Ilupamupa. [IpaBusibHbIE MHOTOIPAHHUKH. )

®opmbl ¥ BUAbI OPMUPOBAHUS HOBBIX 3HAHUI U CIIOCOOBI 1€ATEJIHLHOCTH:

@poHTanbHas, WHAWBUAyalbHAs, TapHass (OpPMBI OpraHU3alUU PabOThl O0YYAIOIIUXCS
(xoHTpOINIBEHBIE Pa0OTHI). BUIBI 1eATEIHHOCTH O0YYAIOMIMXCS: CIIyIIaHue OOBSCHEHUHN yduTes,
CIIyIIaHWE U aHAJIU3 TOBAPHILEH, NCCIIEIOBAaHKE, MOJICIIMPOBAHUE U KOHCTPYHUPOBAHHE, PEIICHHE
3aJa4 10 TeMe.

10.06001menue U cucTeMaTH3alus 3HAHUI yyamuxcs - 9 yacos.

11 kaace

1. loka3aTeabHas u Jorapupmuyeckasi pyHkuuu - 26 yacon

CreneHb ¢ TPOU3BOJBHBIM JIEHCTBUTEIBHBIM TMOKazareneMm. IlokazarenbHas ¢yHKIIHS.
[Toka3zarenspHble ypaBHeHUs. [lokazatenpHble HepaBeHcTBa. Jlorapudm u ero cBoiicTaa.
Jlorapudmuueckas QyHkius u ee cBoictna. Jlorapupmuueckue ypaBuenus. Jlorapudmuueckue
HepaBeHCTBa. [[pon3BOIHBIE TOKA3ATEIBHON U JIOTapU(MUIECKON (PYHKITHH.

Dopmol u 6uObl POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OEAMETbHOCHIU:

@ponmanvhasn, UHOUBUOYANIbHAS, NAPHASL (HOPMbL OpeaHu3ayuu padomsl 00Y4arOUWUXCcs
(KOHTpOJIbHBIE PabOTHl). Budsl desamenvHocmu 00y4aowuxcs: cayuanue 00bACHeHUU yuumes,
CyWanue u anaius mosapuuieli, peuierue 3a0a4 no meme.

2.AnTerpan u ero npuMenenue - 14 yacon

[lepBooOpa3nas. IlpaBuna HaxoxxaeHuss mnepBooOpasHoi. Ilmomaas KpUBOIMHEMHOMN
Tpaneuuu. OnpeaeneHHbli nHTerpai. Berancnenne o0beMoB Tell.

Dopmbl u 6udbl hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCIU:

Dponmanvhas, UHOUBUOYANbHAS, NAPHAS OPMbL OpaHusayuu pabomovl 00YYAIOUWUXCA
(KOHTpOJIBHBIE PA00THI). Budsl dessimenvHocmu 00y4aOWUXCca: ClyuaHue 00vbaCHe Ul yuumens,
CIyWanue u ananus mosapuuell, peulerHue 3a0ad no meme.

3.KommiekcHsple yuca - 13 yacon

Meton  martematuueckoil — mHayknuu.  [lepectanoBku,  pasmemieHus.  CoderaHus
(xomOuHanum). bunom Herorona.

Dopmul u 6udbl PoOPpMUPOBAHUA HOBBIX 3HAHUIL U CROCODBL OeAMETbHOCHU:

@ponmanvrasn, UHOUBUOYAbHAS, NAPHASL (DOPMbl OpeaHu3ayuu pabomsl 00Y4AOUUXCS
(KOHTpONBHBIE PAOOTHI). Buobl desmenbHOCMU 00VUAOWUXCAL: CLYUAHUEe 00BIACHEHUL yuumels,
CyWanue u ananus mosapuueli, peuierue 3a0a4 no meme.

4.971eMeHThI TEOPUH BEPOATHOCTH - 26 4acoB

Onepanuu HajJ COOBITHSIMHU. 3aBUCHUMBbIE U He3aBUCHUMBbIE coObITHSA. Cxema bepHysmm.
CrnyuaiiHble BEJTMUUHBI M UX XapaKTEPUCTUKU.

Dopmbl u 6udbl hopmupoeanua HOBbIX 3HAHUIL U CROCOOBL OeAMeNTbHOCIU:

@poumanvhas, UHOUBUOYANbHAS, NAPHAS OPMbL OpeaHusayuu pabomovl 00YYAIOUWUXC
(KOHTpPOJIBHBIE PA0OTHI). Buodsl dessimenvHoCcmu 00YUAOWUXCA.! CAVUAHUE 00bACHEHUL YUUumels,
Cywanue u aHanu3z mosapuwyel, peuieHue 3a0a4 no meme.

5. KoopauHaTthl 1 BeKTOPbI B IpocTpPaHcTBe - 16 yacoB



[Tonsitue BexkTopa B nmpocTpancTBe. ClI0KEHUE U BRIUUTAHUSI BEKTOPOB. Y MHOXKEHUE BEKTOPA
Ha yucno. KoMmmiaHapHble BEKTOPhl. TOYKM U KOOpAMHATHI BeKTopa. CKalsipHOEe MPOU3BEICHUE
BEKTOpOB. J[BHKEHHE.

Dopmot u 6udbl hopmuposanus HOBLIX 3HAHUIL U CROCODBL 0eAMENTbHOCMU:

@DponmanvHas, UHOUBUOYANLHASA, NAPHAA HOpMbl OpeaHusayuu pabomel 00YUAIOUUXCS
(KOHTpOJIBHBIE PA0OTHI). Budsi dessimenvHoCmuU 00YYAIOWUXCA: CIYUAHUE 00BACHEHUN YYyumeis,
Crywanue u anaius mosapuuieti, Uccieoo8aHue, peulenue 3a0ay no meme.

6.Tena Bpamenus - 29 yacon

Ilonstne munuaapa. Ilnomans noBepxHocTM wwimHApa. [loHarne konyca. Ilmomans
MMOBEPXHOCTH KOHYyca. YceueHHbId KoHyc. Cdepa m map. YpaHenue cdepbl. Bzaumuoe
pacrionoxxeHue cgepbl 1 iockoctu. KacatenpHas miaockocTs K cdepe. [Inomans cdeps.

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMENTbHOCIU:

@DponmanvHas, UHOUBUOYANLHAS, NAPHAS QOPMbL OpeaHusayuu pabomel 0OVUAIOUWUXCA
(KOHTpOINBEHBIE PA0OTHI). Buodbl desmenbHOCMU 00VUAIOWUXCA: CLYUaHUe 00bACHEeHUL yuumers,
CyWanue u anaius mosapuuieti, Uccieoo8anue, peulenue 3a0ay no meme.

7. Oobembl Teu. [Lnomanb chepsol - 17 yacon

O6wem npsimoyrosbHOTO napasuienenuneaa. OObemMbl IPsAMO MPU3MBI U ITHHAPA. OObEeMBI
HAKJIOHHOM IpU3MBbI, TUpaMUIbl 1 KoHyca. O0beM miapa u miomanb cgepbl. O0BEMBI IAPOBOTO
CErMEHTA, 1IapOBOI'0 CJIOS U ILIAPOBOI'0 CEKTOpA.

Dopmobl u 6uObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMETbHOCIU:

DponmanvHas, UHOUBUOYANLHAS, NAPHAA OPMbL OpeaHusayuu pabomel 0OVH4AIOWUXCA
(KOHTpOIBHBIE PA0OTHI). Buodbl desmenbHOCMU 00VUAIOWUXCA: CLYUaAHUEe 00bACHEHUL yuumers,
CYWanue u anaius mosapuuieti, Uccieoo8anue, peulenue 3a0ay no meme.

8. IloBTOpEeHNe Kypca airedpbl 4 MATEMATHYeCKOI0 AaHAJIN3a U TeOMeTpuH - 57.

3. TemaTnueckoe NJIAHMPOBAHME C YKA3aHHEM KOJIHYECTBA YaCOB, 0TBOJIMMBIX Ha
U3yYeHHUe KAKI0H TeMbI
10 kaacc — 204 yaca (34 y4ueOHBIX HeJ1eJIN)

Ne | Copepxanue KosnunuectBo
KonrtpoabHubie
n/n 4acoB 110
(amarHocruyeckue)
TeMaM
padoThI
1 [ToBTOpEHME U pacmMpeHne 20 1
CBeJIeHUI 0 PYHKIIUU
CrenenHas QyHKIHS 21 2
Tpuronomerpruueckue GyHKINU 31 2
TpuroHoMmeTpudeckne ypaBHEHUS U 24 1
HEpaBEHCTBA
5 [Tpon3BomHas 1 €€ MpUMEHEHHUE 33 1
7 BBenenue B ctepeoMeTpuio- 9 1
8 [TapanenpbHOCTh B IPOCTPAHCTBE 15 1
9 [lepnieHIUKYISAPHOCTD B 27 2
IPOCTPAHCTBE
10 | MHoOrorpaHHuKu 15 1
11 [ToBTOpEHME U cUCTEMAaTH3ALUSA 9 1
yueOHOro Marepuaa
NTOI'O: 204 yaca

11 kmacc — 198 yacoB (33 yueOHBIX HeTeTH)



Ne | Conep:kanue Kouan4yectBo
KonTpoabHbie
n/n 4acoB 110
(THArHOCTHYECKHE)
TeMaM
padoThbI
2 [TokazarenbHast u JorapudMuyecKas 26 5
byHKIUA
3 WHTerpan u ero npuMeHeHHe 14 1
4 KomMruiekcHble yncia 13 1
3) DNEMEHTBI TEOPUH BEPOSITHOCTU 26 1
6 Koopaunatsl 1 BEKTOpHI B 16 1
MIPOCTPAHCTBE
Tena BpameHus 29 2
O6bemsl Ten. [Tnomans cdepsr 17 2
[ToBTOpEHME M CHCTEeMATH3AIUS 57 1
yueOHOro Marepuasa
UTOI'O: 198 yacoB




