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Pabouas mporpamma o maremartuke st 10-11 kmaccoB coctariera B cooTBeTcTBUU ¢ DI'OC OO0 n
npuka3zoM MunoopHayku Poccuu ot 41.12.2015 1. Nel1577 «O BHeceHHH U3MEHEHUH B QenepaibHbIid
rOCYJapCTBEHHBIN CTAaHAAPT OCHOBHOTO 00Iero oOpa3oBaHus, yTBEpKIEHHBIN MpUKka3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @epepanuu ot 17.12.2010 r. Ne1897», nucema [lemapramenTa rocy-
JTApCTBEHHOW MONMUTHKHU chepe obmiero oopazoBanus MunoOpHaykn Poccum ot 28.10.2015 1. Ne08-
1786 «O pabouunx mporpaMmax y4eOHBIX ITPEIMETOBY.

Hannas pabouas mporpaMMa OpUEeHTHPOBaHa Ha HCHOJIb30BaHue yueOHukoB A.I'. Mep3mska :
AnreGpa u Hauana maremarudeckoro anamusa.- M, Bentana-I'pad, 2020 r. Teomerpus 10-11 xnacc:
yueOHUK A7 00ydaromuxcs 00pa3oBaTeNbHbIX oprann3anuii/ Atanacsa A.l'.-M, [Ipocsemenne, 2020.

JanHast mporpaMmma cOOTBETCTBYET MUCCHH 00pa30BaTEIbHON OPraHu3allii: « Y 9nuTh, pa3BUBas U pa3-
BHUBAsCh», ICIISIM M 3aJa4aM IIKOJIBI, SABJISACTCA HpOHeILCBTHKOﬁ yI‘J'IY6J'ICHHOMy HU3YUYCHHIO IPCIMETA B
CTapIuXx Kj1accax, pa3sBUBACT JIOTHYCCKOE MBIIIJICHUEC, CHOCO6CTByeT IIPOABUIKCHUIO IITKOJIBHUKOB B 00-
eM pa3BUTHH, (OpPMUPYET 3HAHHS, YMEHHUS 1 HABBIKA HEOOXOANMBIE YIEHUKY B KU3HU, (OPMHUPOBAHHE
YHHUBEPCAIbHBIX YU€OHbIX IEHCTBUH.

VYuebnsiii uian OOIT OOO oTBOAMUT HA M3ydYeHHUE anreOphl U Hayala MaTEMaTUYECKOTO
ananm3a. ['eomerpus B 10-11 kmaccax cpenHei mKoabl 6 y4eOHBIX YacOB B HENETIO B TCUCHUE
Ka)kaoro roja ooy4yenus, scero 408 gacos.

ABTOpcKas mporpamma paccuuTana Ha 34 Heziemb 110 6 4acoB B HEZIEIIIO B TEUEHHE KayKI0T0
rojga odydyenus. B urore Ha npenojgaBanue aareOpbl U Havyajla MaTeMaTH4YecKoro aHanusa. ['eo-
metpus B 10-11 kimaccax orBoautcst 204 yacos.

W3yuenue anredpsl M HaYaja MaTeMaTUYECKOTO aHauu3a. [ eoMeTpus 1mo 1aHHOW mporpaMme
CrocoOCTBYET (POPMUPOBAHUIO Y YUAIUXCS TUYHOCTHBIX, METANPEeIMETHBIX U MPEAMETHBIX pe-
3yJIbTaTOB 00y4eHUs, cOOTBeTCTBYIOUMX TpeboBaHusM PI'OC O0O0.

JInuHOCTHBIE pe3yJIbTaThI:

1) BociTaHue POCCUICKON IpaKIaHCKOM UISHTHYHOCTH: MaTPUOTU3Ma, YBakeHus kK Orede-
CTBY, OCO3HAHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAyKU;
2) dopmMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOILECTBEHHOW MPAKTHKU;

3) OTBETCTBEHHOE OTHOIIEHHE K 00yYeHHIO, TOTOBHOCTb U CIIOCOOHOCTH K CAMOPA3BUTHIO U Ca-
MOOOPa30BaHUIO HA MPOTSKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOLIEHHE K HEITPEPHIBHOMY 00-
Pa30BaHUIO KaK yCIOBHUIO YCIEIIHOM MpoecCHOHATbHON 1 001IECTBEHHON AEATEIbHOCTH;
4) 0cO3HaHHBIN BBIOOP OyayIIel MpodecCHOHATBHOM IEATeTFHOCTH Ha 0a3e OPUEHTUPOBAHUS B
mupe npodeccuii 1 mpopeccuoHATBHBIX MPEANOYTEHU; OTHOIIEHUE K MPO(EeCCHOHATBHON Aes-
TEIbHOCTH KaK K BO3MOXHOCTH y4acTHsl B PEIICHUN JIUUHBIX, OOIIECTBEHHBIX, TOCYJapCTBEH-
HBIX U OOIIEHAIIMOHAIBHBIX NMPO0JIeM; (GOPMHUPOBAHUE YBAKUTEIBHOTO OTHOIIEHUS K TPYAY,
pPa3BUTHE OMbITA YUACTHS B COLIMAILHO 3HAYUMOM TPYJIE;
5) yMeHHe KOHTPOJIMPOBATh, OLIEHUBATh U aHAIM3UPOBATH MPOLIECC U Pe3yibTaT yueOHOH 1 Ma-
TEMaTHYECKOM JESITEeIbHOCTH;
6) yMeHUeE yIpaBiIsATh CBOEH II03HABATEIBHOM 1E€ATENBHOCTBIO;
7) yMeHHe B3aUMOJEHCTBOBATh C OJJHOKJIACCHUKAMHU, AETbMH MJIAJIIEr0 BO3pacTa u B3pOCIbIMU
B 00pa3oBaTeNbHON, OOIIECTBEHHO-IONIE3HON, YueOHO-UCCIIe10BaTeIbCKON, TPOSKTHOM
U IPYTUX BHUIIAX JESITEIBHOCTH;

8) KpUTUYHOCTH MBIIUICHHSI, UHUIIUATHBA, HAXOJYUBOCTh, AKTUBHOCTD MIPH PEIICHUU MaTeMaTH-
YECKHUX 3a/1a4.
MeTtanpeamMeTHbie pe3yJabTaThl:

1) yMeHHe caMOCTOSITENIbHO ONPEAETATH 1IeJIU CBOEH JeSATEIbHOCTH, CTaBUTh U POPMYIHPOBATH
Juis ce0si HOBBIE 3a1auu B yu€Oe;
2) yMEeHHE COOTHOCUTDH CBOM JIEUCTBUS C MNIAHUPYEMBIMU PE3yJbTaTaMH, OCYLIECTBIATH KOH-
TPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE JOCTIXKEHUS pe3yabTara, ONpeelisiTh CIIOCOObI
JefCTBUI B paMKax MpeUI0KEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATH CBOU JAEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYallueN;



3) yMeHune caMOCTOSITENIbHO IPUHUMATh PELICHUS, IPOBOAUTH aHAIN3 CBOEH NEATEIBHOCTH,
IIPUMEHATH Pa3JIMYHbIC METOBI IO3HAHNS;
4) BajicHUE HaBBIKAMU MMO3HABATEIBHON, YIeOHO-UCCIICI0BATEIbCKON U MMPOCKTHOW JCSTEIIbHO-
CTH;
5) ¢popmupoBaHuE OHATUHHOTO amapara, yMeHus co31aBaTh 0000IIEHNs, yCTaHABIMBATH aHa-
JIOTMH, KIaCCU(PUIIMPOBATH, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU AJIS
KJIacCU(pUKAINH,
6) yMeHME yCTaHaBIMBATh IPUUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh JJOTMUECKOE PACCyXkIECHHE,
YMO3aK/II04eHNE (MHAYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BbIBOIBI;
7) popmMupoBaHUE KOMIIETEHTHOCTH B 00J1aCTH UCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKa-
LIMOHHBIX TEXHOJIOIHH;
8) yMeHue BUIeTh MAaTEMaTUUYECKYIO 3a]jauy B KOHTEKCTE IPOOJIEMHOM CUTyallK B JPYTUX JHC-
LUIUIMHAX, B OKPYXXAIOUIEH KU3HH;
9) yMeHHEe CaMOCTOSTENILHO OCYILECTBIIATh MIOMCK B pa3IMYHBIX UCTOYHHKAX, OTOOP, aHAJIU3, CU-
CTEeMaTH3aINIO0 U KJaccu(UKauio HHPOPMALIUH, HEOOXOAUMOM ISl PELICHUsT MAaTEMaTHUECKUX
npo6ieMm, NpeAcTaBiIATh €€ B MOHIATHOM (opme;
NPUHUMATD PEIICHUE B YCIOBUSAX HEMOJTHON MM N30BITOYHON, TOYHOM MM BEPOSTHOCTHON HH-
dbopmanuu; KpUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATh HH(DOPMAIHIO, [TOJTy4yaeMyI0 U3 pa3-
JIMYHBIX UCTOYHUKOB;

10) ymMeHue UCIoab30BaTh MaTEMAaTUUECKUE CPEICTBA HAMVIAJHOCTH (rpaMKu, TaOIUIIbI, CXEMbI
U J1p.) JUIsl WJUTFOCTPALMH, UHTEPIPETALH, apTyMEHTALIUH;

11) ymeHue BbIABUraTh TUIOTE3bI IPU PELICHUH 3a/1a4M, IOHUMATh HE00X0AUMOCTh UX IPO-
BEPKU;

12) noHMMaHUe CyIIHOCTH aIrOPUTMUUYECKUX NPEANUCAHUA U YMEHHE AeHCTBOBATh

B COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHblIe pe3yJibTaThI:

1) oco3HaHME 3HAUEHUS] MAaTEMATUKHU JJIs1 TOBCEAHEBHOM KHU3HH YEJIOBEKa;
2) mpencTaBlIeHUE O MAaTEMaTHYECKON HayKe Kak cepe MaTeMaTH4eCcKOl JAesiTebHOCTH, 00 3Ta-
nax €€ pa3BUTHS, O €€ 3HAUMMOCTH JUIsl pa3BUTHs LIUBUIIN3ALIUY;
3) yMeHue ONUCHIBATh SIBJICHUS PEaIbHOTO MUpPa HA MATEMaTUYECKOM SI3BIKE; NIPEICTABICHUE O
MaTEMAaTUYECKUX MOHATUAX U MaTEMaTHYECKUX MOJENAX KaK O BXKHEUIIEM HHCTPYMEHTapHH,
MO3BOJIAIOIIEM OMMCHIBATh U U3y4YaTh pPa3HbIE MPOLIECCHI U SABJICHUS;
4) npencrapieHre 00 OCHOBHBIX MOHATHSX, HESIX U METOJaxX alreOpbl 1 MaTeMaTHUECKOro aHa-
n3a;
5) npexcTaBieHUE O MPoOLECCax U ABJICHUSX, UMEIOIINX BEPOITHOCTHBIN XapaKTep, O CTaTUCTH-
YECKUX 3aKOHOMEPHOCTSX B pE€aIbHOM MHUpE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU
TEOPHH BEPOSATHOCTEH; yMEHNE HAXOUTh U OLIEHUBATh BEPOSITHOCTH HACTYIJICHHs COOBITUH B
IPOCTEHIINX MPAKTUYECKUX CUTYALUIX U OCHOBHBIE XapaKTEPUCTUKH CIyUYaHBIX
BEJIMYUH;
6) Bi1aJieHue METOJaMHM JTOKa3aTeIbCTB U aJITOPUTMOB PEUICHUs]; YMEHUE UX TPUMEHSTH, IPOBO-
JUTh J10Ka3aTeIbHbIE PACCY)KIECHUS B XOJ€E PEIICHNUS 3a/1a4;
7) IpaKTHUYECKU 3HaYMMble MaTeMaTUYECKE YMEHUS U HaBBIKH, CIIOCOOHOCTh UX MPUMEHEHUSI K
PELIEHUI0 MaTEMAaTUYECKUX U HEMATEMaTUUYECKUX 3a]1a4, ITPEIIoJIaratoliie yMEHHeE:
* BBIMIOJIHATDH BBIYUCIICHUS C J€MCTBUTENbHBIMU U KOMIUIEKCHBIMU YHCIIAMU;
* pemaTh panvoHalIbHbIE, UPPALIMOHAIIBHBIE, TI0KA3aTEIbHbBIE, CTETIEHHBIE U TPUTOHOMETpHUYE-
CKH€ ypaBHEHUs, HEPAaBEHCTBA, CUCTEMbI YPaBHEHHI U HEPABEHCTB;
* pemaTh TeKCTOBbIE 3a]1aul apu(PMETHUECKIM CIIOCOOOM, C TIOMOIIBIO COCTABICHHS U PEILICHUS
YPaBHEHUH, CUCTEM YPAaBHEHUIN U HEPABEHCTB;
* HCIOJIB30BATh AITeOpanYeCcKU «I3BIK» JUIS OMMCAHUS IPEAMETOB OKPYKAIOLIEr0 MUPA U CO-
3JITaHUSI COOTBETCTBYIOIIMX MAaTEMaTUYECKUX MOJIETIeH;



* BBITIOJIHATDH TOX/IECTBEHHbIE MTPE0OPa30BaHUs PATMOHAIBHBIX, UPPALIMOHAIBHBIX, TOKa3aTelb-
HBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX BBIPAKECHUM;

* BBINOJIHATH ONIEPALMH HAJl MHOKECTBAMHY;

* HCCIIEZI0BaTh (DYHKLMU C OMOILBIO IPOU3BOIHON U CTPOUTH UX IpaduKH;

* BBIYMCIIATH TUIOMIAAN QUTYP U 0OBEMBI TEJ C TOMOIIBIO ONPEACIEHHOTO HHTETPaa;

* IPOBOJIUTh BBIYUCIICHNUE CTATUCTUYECKUX XapPAKTEPUCTHUK, BBIITOIHATh MPUOINKEHHBIE BBIUUC-
JICHUS;

* peraTb KOMOMHATOPHBIE 3a/1a4H.

8) Bi1aJilcHNE HaBbIKAMHU MCIIOJIb30BaHUsl KOMIIBIOTEPHBIX IPOTrPAMM IIPH PELICHUH MaTeMaTHye-
CKHX 3a7ad.

IInanmpyemble pe3yJbTaThbl H3y4YeHHs Y4eOHOI0 MpeaMeTa
10 xknacc
1.IloBTOpEHUE M paclIUpeHne CBeleHHil 0 PYHKINH

Buinycknuk nayuumcs:
®  JIOHUMMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C [IOHATUEM MHOKECTBA;
®  BLINOJHATH ONEpalliyd HaJ MHOXXECTBAMM, YCTAHABIWBATH B3aUMHO OJHO3HA4YHOE COOT-
BETCTBUE MEXJy MHOKECTBaAMU

Buinycknux nonyuum 603MOHCHOCHb:

® Da3BUTH NIPEACTABICHUE 3HAYCHUE MATEMATUYECKOM HAYKHU Ul PELICHUSA 3a]1a4, BOSHUKA-
IOLMX B TEOPUH U NPAKTHUKE; LIUPOTY U OTPAHUYCHHOCTH IPUMEHEHUS MaTEMaTUYECKUX
METO/IOB K aHAJIM3y U MCCIIECIOBAHUIO IPOIIECCOB U SBJICHUN B MPUPOJIE M OOIIECTBE;

® Da3BUTH IIPEACTABICHUE O 3HAYCHUE NIPAKTUKU U BOIIPOCOB, BOSHUKAIOILUX B CAMOU MaTe-
MaTHKe, 1715 GOPMUPOBAHUS U PA3BUTHS MAaTEMaTUYECKOW HAYKH;

® OCBOHUTb MJEH PACIIMPEHHs YUCIOBBIX MHOXKECTB KaK CII0COOa MOCTPOSHHs HOBOT'O MaTe-
MaTUYECKOro ammapara Jjs pelIeHNs IPaKTUYEeCKUX 3a1a4 ¥ BHYTPEHHUX 3a7a4 MaTeMa-
THKH;

® Da3BUTh METOJBI U PE3YJIbTaThl AIreOpbl U MaTEMaTHUECKOTO aHAJIM3a I MOCTPOCHHUS
MOJIEJIEN pEaJIbHBIX IIPOLIECCOB U CUTYyALUH.

2.CtenenHasi pyHKuus

Buinycknux nayuumcs:

® ONUCHIBATH MOHATHUS: CTeneHHas (YHKIUS C HATypalbHBIM TOKa3aTeleM, CTereHHas
(GyHKIMS ¢ LenbIM MoKa3aTesleM, QYHKIMS KOPeHb N-i CTENEHH, CTENEHHOW (QYHKIUU C
palMOHAIbHBIM [TOKA3aTENIEM;

e J1aBaTh ONPECIICHHS KOPHS N-i CTENEeH!, apu(PMETHIECKOTO KOPHSI N-il CTETICHH, CTETIEHU
C palMOHAJILHBIM MMOKa3aTeIeM, PAaBHOCUIIBHBIX YPAaBHEHUH, YpaBHEHUS CIIC/ICTBHS, PaB-
HOCWJIbHBIX HEPABEHCTB, HEPABEHCTBA CIIEACTBUS;

® [IOHHUMAaTh U JIOKA3bIBATh TEOPEMBI: O CBOMCTBAX KOPHS N-U CTENEHH, O CBOMCTBAX CTEIIEHU
C paIMoOHAIBHBIM IOKAa3aTeJIeM, O PAaBHOCHUIBHBIX MPEOOPa30BAHUAX HPPAMOHATBHBIX
YpaBHEHUM, O PAaBHOCUIIBHBIX MPe0oOpa30BaHUSIX UPPALMOHATEHBIX HEPABEHCTB.

Buinycknux nonyuum 603MONCHOCHb:
e [IpumeHsATh U3yUEHHBIE ONPEEIICHNUS, TEOPEMBI U (OPMYJIBI K PEIICHHUIO 3a/1a4.

3. Tpuronomerpuyeckue GyHKINH



Buinycknux nayuumes:

MOHUMATD OMpe/iesIeHNs] HAaUOOJBIIET0 U HAMMEHBIIIETO 3HaYeHUH QYHKITNH, YETHOM U He-
y&éTHOW (DyHKIMU, 0OpaTUMON (PYHKIIMH, B3aUMHO OOpaTHBIX (PYHKIUH, ONpeieneHus 00-
JIACTH OTpe/eNiCHUs] YpaBHEHU (HEpaBEHCTB), PAaBHOCHIIbHBIX YpaBHEHHM (HEpaBEHCTB),
ypaBHEHUMU-CIIEACTBUHN (HEPABEHCTB-CIIEICTBHIN), IOCTOPOHHETO KOPHSI;

MOHUMATh TEOPEMBI O CBOMCTBAX rpaMKOB YETHBIX U HEUETHBIX (QYHKIIHH,

HAXOJUTh HauOOJIbIlIee U HAUMEHbIIIee 3HaUeHUs (PYHKIIUU Ha MHOXECTBE 110 €€ rpaduxy,
UCCIIeI0BaTh (PYHKIINIO, 3aJaHHYI0 (POPMYJIOii, HA YETHOCTD, CTPOUTH rpapuKu QyHKIIH,
HCIIOJIb3Ysl YETHOCTD WUJIM HEYETHOCTD;

peoOpa3oBbIBATh TPUTOHOMETPUYECKHUE BHIPAXKEHUSI HA OCHOBE (OPMYI CIIOKEHUs; (hop-
MyJl ipuBeJeHUS, (GOPMYI ABOMHBIX U MOJIOBUHHBIX YIJIOB, OPMYJI CyMMBI U Pa3HOCTH
CUHYCOB (KOCHHYCOB), (hopMyn TpeoOpa3oBaHUsl MPOW3BEIACHHUS TPUTOHOMETPUUYECKUX
GYHKIHHA B CYMMY;

NOHUMATh ONpeAeTICHUs apKKOCHHYCa, apKCUHYCa, apKTaHIeHCa, apKKOTaHTeHCa, CBOM-
CTBa OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIHA, METO] Pa3JIOKCHUS HA MHOXKUTEII;
HAXOJHUTh 3HAYEHUS] OOPATHBIX TPUTOHOMETPHUECKUX (DYHKUUN 17 OTAETbHBIX TaOan4-
HBIX 3HAYEHHU apryMeHTa

Bbll’lyCKHuK noaydun 603MOAHCHOCNIb.

IPUMEHSTh U3YUYEHHBIE ONPEJEICHUs, TEOPEMBI U (POPMYJIbl K PEIICHUIO 33]a4, O CBOM-
cTBe (DYHKIIMI, UMEIOIUX COU3MEPHUMBIE [IEPUOJIBI;

Pa3BUTh IPEICTABICHUE 3HAYEHUE MaTEMAaTUYECKOW HAyKH JUUIs PELICHUs 3a/1a4, BO3HHKa-
IOIMX B TEOPUH U NPAKTHUKE; IUPOTY U OTPAHUYEHHOCTh IPUMEHEHHUsI MaTEMAaTHYECKUX
METO/IOB K aHAJIM3y U MCCIIEeI0OBAaHUIO IIPOLIECCOB U SBJICHUN B IPUPOJIE U OOLIECTBE;
Pa3BUTh IPEICTABICHNE O 3HAaYECHHE ITPAKTUKHU U BOIIPOCOB, BO3ZHUKAIOIIMX B CAMOM Mare-
MaTHKe, A1 GOPMHUPOBAHUS M PA3BUTHSI MATEMAaTHIECKON HAYKH.

4.Tpnr0HOMeTpnqec1me YPAaBHCHUSA U HEPABCHCTBA

Bbll’lyCKHuK Haydyumcs.:

UCIIOJIB3YS OHATHS apDKKOCHHYCA, apKCUHYCa, apKTaHI€HCa, apKKOTAaHI€HCa, penarh Ipo-
CTEHIINE TPUTOHOMETPUYECKUE YPABHEHMUS;

MOHMMATbh CBOMCTBA OOPAaTHBIX TPUTOHOMETPUUECKUX (PYHKIINIA;

CTpOUTH rpapuku GyHKIUN Ha OCHOBE rPapUKOB YETHIPEX OCHOBHBIX OOPATHBIX TPUTOHO-
MeTpUYeCKUX (YHKIUI; yIpOLaTh BhIpaXXEHUs, COJAeprKaIiue 00paTHbIe TPUTOHOMETPH-
yeckue QyHKINY;

pelaTth TPUrOHOMETPUYECKHE YPAaBHEHUS, CBOASILMECS K alreOpanyeckuM ypaBHEHUSM,
B YaCTHOCTU pelIaTh OJAHOPOAHBbIE TPUTOHOMETPUUECKHE ypaBHEHUS MEpPBOMl U BTOPOM
CTENEHHM, a TAKXKE PellaTh TPUTOHOMETPUUECKHUE YpaBHEHUS, IPUMEHSISI METO]] pa3jioxkKe-
HUSl HA MHOXHTEJH;

pelaTh IpOCTENIINE TPUTOHOMETPUYECKUE HEPABEHCTBA.

Bbll’lyCKHUK noydunt 603MOAHCHOCNIb.

pemars NpOCTENIINX TPUTOHOMETPUUECKUX YPaBHEHNH;

MPUMEHSTh U3yYEHHbIE OIPe/IeTICHHs], TEOPEMbI U (POPMYIIBI K PEILIEHUIO 3a/1a4;

Pa3BUTh NPEJICTABIICHNE 3HAYEHNE MaTEMAaTUYECKOM HAyKH JIUIS pEIIEHNs 3a/1a4, BO3HHKa-
IOIIMX B TEOPUH U MTPAKTHKE.

S.IIpou3BoaHas U €€ MPUMEHEHHE

Buinyckuux nayuumces:



® [IOHATHE MMPOU3BOJAHON QYHKINH, (PU3UYECKOTO U TEOMETPUUYECKOT'O CMbICIIA TIPOU3BOTHOM;

IPOU3BOAHON CTETIEHH, KOpHS; MpaBmia auddepeHnnpoBanus; GopMyibl IPOU3BOAHBIX
AIIEMEHTApHBIX (YHKLMH; ypaBHEHUE KacaTebHOW K rpaduky (QpyHKIIUHN; aIrOPUTM CO-
CTaBJICHUS YPaBHEHUS KacaTeIbHOM;

® [MOHATHUC CTAHMOHAPHBIX, KDUTHYICCKHUX TOYCK, TOYCK SKCTPEMYMaA,

® [IPUMEHSTH MPOU3BOAHYIO K HCCIEI0BAHNIO (DYHKIMIA U IIOCTPOCHUIO TPa(UKOB.
Buinycknuk nonyuum 603MO#CHOCHb:

MOHUMATh U JI0Ka3bIBaTh TEOPEMBI: O HEMPEPHIBHOCTH TupdepeHpyemMoit GyHKINH, O
MpaBUJIaX BBIYHUCIICHUS MPOU3BOJIHOM, O MPU3HAKE MOCTOSHCTBA (DYHKLMHU, O MPU3HAKE
Bo3pacTanus (yObIBaHuUs) GYHKINH, O IPU3HAKE TOYKK MaKCUMyMa (MUHUMYMa), O MIPH-
3HAK BBIMTYKJIONW BBEPX (BHU3) QYHKITUH;

IOHMMATh NPEACTABIECHUE O IPUMEHEHUN T€OMETPUUECKOIO CMBICIIA IPOM3BOJHON U Me-
XaHU4eCKuil cMbIciibl TeopeM: Depma, Poius, Jlarpanxka;

MPUMEHSTh U3YUEHHBIE ONIPEAETICHUS, TECOPEMBI U (POPMYIIbI K PELICHHIO 3a/1a4B Kypce Ma-
TEMaTHKU U CMEKHBIX JUCIUILTMHAX.

6.IloBTOpeHNe Kypca ajaredGpbl 1 HAYAT MATEMATHYECKOT0 AHAJIN3a, TeOMeTPUH

Bbll’lyCKHuK Haywumcs.:

MIEPEYUCIIATh U OIMCHIBATH OCHOBHBIC TIOHSTHS CTEPEOMETPHH;

MOHUMATh aKCUOMBI CTEPEOMETPUU. Pa3zbsCHATH M UIUTFOCTPUPOBATH aKCHOMBI. CIIOCOOBI
3aJ]aHUs TUIOCKOCTH B MPOCTpaHCcTBe. DOpMYyIMpOBaTh U JOKA3bIBATh TEOPEMbI — CJIC/I-
CTBUS U3 aKCHOM;

MIOHUMATh U JIOKa3bIBaTh TCOMETPHUCCKUE YTBEPKICHUS;

OIKCHIBATH BUJIbI MHOTOTPAHHUKOB (TUpaMU/Ia, TETPAdP, PU3Ma, IPSIMOYTOJIbHBIH Ia-
paenenumnen, Kyo), a Takke UxX 3JIeMEHTHI (OCHOBaHU:, 0OKOBBIE TpaHH, pEOpa OCHOBa-
Husl, 00KOBbIE pEOpa);

BJIQ/IETh TEOMETPUUYECKUMU MOHITUSIMH MIPH PEIICHUH 33724 U TPOBEJCHUH MaTeMaTH4e-
CKUX PaCCy>KICHHIA.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNIb.

Pa3BUTh BO3MOKHOCTU I'€OMETPUUECKOIO SA3BbIKA KaK CPEICTBA ONMCAHUSA CBOWCTB peallb-
HBIX [IPEAMETOB U UX B3aUMHOTI'O PACIIOIOKEHHUS;

WCIIOJIB30BaTh YHUBEPCAIBHBIA XapaKTEp 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PacCyxkJe-
HUH, UX IPUMEHUMOCTD B Pa3IMUHBIX 001aCTAX YEJIOBEUECKOH AESITeIbHOCTH;
OPUMEHSATH pa3IMyHble TPeOOBaHUS, MPEABSABIAEMbIX K J10Ka3aTEIbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COUUAIBHO-3KOHOMUYECKUX U TYMAHUTAPHBIX HAyKaX, HAa IPaKTHKE;
BO3MOKHOCTB IIOCTPOCHHS MaTEMATUYECKUX TEOPUN HA aKCMOMATUYECKOW OCHOBE; 3HaYe-
HUE aKCUOMATUKU JJIS IPYTUX 0OsacTelt 3HaHUsSI U 171l IPAKTHKH.

7.BBeeHnne B cTepeoMeTpHIO

Buinycknux nayuumes:

NEPCUUCTIATEL U OIMUCBIBATH OCHOBHBLIC ITOHATHA CTCPEOMCTPUH,

MIOHUMATh aKCHOMBI CTEPEOMETPHH. Pa3bsICHATH M MILTIOCTPUPOBATH aKCHOMBI. CITOCOOBI
3aaaHus IMJIIOCKOCTHU B IIPOCTPAHCTBCE. q)OpMy.]'H/IpOBaTI) " TOKa3bIBaTb TCOPEMBI — CJIC/I-

CTBUS U3 aKCHOM;

IMOHUMAThb U NOKAa3bIBATh TCOMETPHUICCKUC YTBCPIKICHHA,

OINMCHIBATh BUbl MHOTOTPAHHUKOB (ITUPaMUJIa, TETPAdIp, IPU3Ma, MPSIMOYTOJIbHBIH Ma-

pautenenurnen, Ky0), a Tak)Ke UX dJIEMEHTHI (OCHOBaHUs, OOKOBBIE TpaHu, pEOpa OCHOBA-
HUs1, OOKOBBIE PEOPA);



BJIaACTb TCOMCTPHUICCKUMU MMOHATHAMU IIPU PCIICHUHU 3a/1a4 U IPOBCACHUN MAaTCMaTU1C-
CKHUX PaCCYKICHHI

Bbll’lyCKHuK noJydun 603MOACHOCNIb.

pa3BUTh BO3MOYKHOCTH I'€OMETPUYECKOIO SI3bIKA KaK CPEICTBA ONUCAHUS CBOMCTB peallb-
HBIX [IPEAMETOB U UX B3aUMHOI'O PACIIOIOKECHHUS;

UCIIOJIB30BaTh YHUBEPCAIBbHBIA XapaKTEP 3aKOHOB JIOTMKU MAaTEMAaTHYECKUX PacCyKle-
HU, UX TPUMEHUMOCTb B PA3JIMYHBIX O0JIACTSIX YEIOBEUYECKOH NeATETbHOCTH;
IPUMEHSATh pa3iIMuHble TPeOOBaHUS, MPEABABISEMbIX K J10Ka3aTE/IbCTBAM B MaTeMaTHKe,
€CTECTBEHHBIX, COLMAIILHO-3KOHOMUYECKUX U I'YMAHUTAPHBIX HAyKaX, Ha IIPAKTHUKE;
BO3MOKHOCTb IIOCTPOCHMS MAaTEMATUYECKUX TEOPUN HA aKCMOMATUYECKOW OCHOBE; 3Ha4e-
HUE aKCUOMATHUKH JJIs IPyTuX 00JacTeil 3HaHUA U [Tl IPAKTHKU

8.IlapasiieIbHOCTH MPSIMBIX M MJIOCKOCTEH

Bbll’lyCKHUK Haywumcs.:

IMOHUMAThb U NOKAa3bIBATh TCOMETPHUYCCKUC YTBCPIKIACHHA,

CaMOCTOSITENILHO (HOPMYITUPOBATH ONPEICICHUS TEOMETPUUYECKIX (UTYP, BHIABUTATh TH-
MMOTE3hI O HOBBIX CBOMCTBAX U IIprU3HaKax recOMCTPHUICCKUX (1)I/Ipr 1 000CHOBBIBAThH WIIN
OIpoBepraTh Ux, 0000IIaTh WIN KOHKPETHU3UPOBATh PE3YJIbTaThl HA HOBBIX KJlaccax (u-
T'Yp, IPOBOJUTH B HECIIOKHBIX CIy4asx KIACCUPHUKAIHMIO (PUTYp MO pa3IMIHBIM OCHOBA-
HUSIM;

HCCJIEIOBATh YEPTEKH, BKIIOYAsi KOMOMHAIMY (pUTyp, U3BJIEKATh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

pemaTth 3aJa4 recOMETPUYCCKOIo COJACPIKaHuA, B TOM YUCJIC B CUTyalluAX, KOTAa ajiro-
PUTM pCHICHUS HC CIICAYCT ABHO U3 YCJIOBH:, BBIIIOJIHATH HCO6XOI[I/IMI>IC AJId pCUICHU A
3aj]auyl IOTOJIHUTENIbHbIE IIOCTPOEHUS, UCCIIEJ0BATh BO3MOXKHOCTh IPUMEHEHUS TEOPEM
1 GopMyI AJis peleHus 3a1ay;

Bbll’lyCKHuK noJjiydunt 603MOHCHOCNb.!

MNPUMCHATH TCOPECMBI O ITAPAJJICITIBHOCTHU IIPAMBIX U IUIOCKOCTEHN B IMPOCTPAHCTBE IIPU
pCUICHUHA 3aa4;

YMETh CTPOUTH CCUCHUSA MHOTOTPAHHHUKOB C UCIIOJIb30BAHUCM PA3JIMYHBIX MCTONOB, B
TOM 4HUCJIC U METOJa CJICI0B,

Pa3BUTb BO3MOKHOCTHU TCOMETPUUCCKOI'O A3bIKa KaK CPEACTBA OIMUCAHUA CBOICTB pcaiib-
HBIX MMPEAMCTOB U UX B3aAUMHOI'O PACIIOJIOKCHUS.

9.IlepneHIUKYJISIPHOCTH NPSIMBIX H IJIOCKOCTEi

Bbll’lyCKHT/lK Hay4umcs.

IIOHUMATh ONPEIEICHUS: yIia MEXKIY MEPECEKAIOIUMHUCS NPAMBIMU; YIIa MEXIY CKpe-
LIUBAIOIIUMUCS MPSMBIMU; IIPSIMOU, IIEPIIEHAUKYIIIPHOM INIOCKOCTH; YIJIa MEXKIY IPSIMOU
Y TUIOCKOCTBIO; yIJIa MEXKJY JBYMs IJIOCKOCTSAMU; NEPIEHAUKYIISIPHBIX IIOCKOCTEH; TO-
YeK, CHMMETPUYHBIX OTHOCHUTEIBHO IMJIOCKOCTH; (PUTyp, CHMMETPUYHBIX OTHOCHUTEIHHO
IUIOCKOCTH; PACCTOSIHUS OT TOYKH 110 (PUTYpBI; pacCTOSIHUS OT MPSAMOI 10 MapajuienbHON
€l MITOCKOCTH; PacCTOSHUS MEXTy MapaieIbHBIMU TUIOCKOCTSAMH; O0ILEro NepreH/IuKy-
Jsipa IBYX CKpPEIIMBAOIINXCA MPSMBIX;

[IOHUMATh U JOKa3bIBaTh IPU3HAKU: IIEPIICHIUKYIIAPHOCTH IIPSMOM U IUIOCKOCTH, TIEPIICH-
JUKYJISIPHOCTH JIBYX IUIOCKOCTEH;



® TIOHMMAaTh U JIOKa3bIBaTh TEOPEMBI: O MEPIEHIUKYISIPE U HAKIOHHOM, MPOBEAEHHBIX U3
OJIHOM TOUYKH; O TPEX MEPHEHAMKYISAPAX; O IO OPTOrOHAIBHON MPOEKIINH BBITYK-
JIOTO MHOTOYTOJIbHUKA

Buinycknuk nonyuum 603MO#CHOCHb.
e pelIaTh 3a1a4d Ha JOKAa3aTelIbCTBO, @ TAKXKE BBIYMCIICHHE: YIJIa MEXIY NPAMBIMHU, yria
MEXy IPAMOH U INIOCKOCTBIO, YIiIa MEXKIY IJIOCKOCTSAMH, PACCTOSIHUS OT TOYKHU 1O Mpsi-
MOMH, PaCCTOSIHUSA OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUS MEXKYy CKPELIUBAOLIMMUCS Mps-
MBIMH, PACCTOSIHUS MEXKIy NapajlIeIbHBIMH IUIOCKOCTAMHM, IUIOLIAJA OPTOTOHAIBHOU
IIPOEKLMH BBIITYKJIOIO MHOTOYI'OJIBHUKA;
® pa3BUTh BO3MOKHOCTH I'€OMETPUYECKOTO S3bIKA KaK CPEACTBA ONUCAHUS CBOMCTB peallb-

HBIX MIPEIMETOB ¥ X B3aMMHOTO PACIIOJIOKEHHUSI.
10.MHororpaHHuKH

Bbll’lyCKHuK Hayiumcs.

® ONKCHIBATH MOHSATHS: TEOMETPUUECKOE TEJ0, COCEHUE TPAaHU MHOTOTPAHHHUKA, TIOCKUI
YToJ MHOTOTpaHHUKA, IBYTPAHHBIN YTOJl MHOTOTPAaHHUKA, IIJI0Ia (b TOBEPXHOCTH MHOTO-
IpaHHUKA, IUAarOHAJIbHOE CEUEHHUE MPU3MBbI, IPOTUBOJIEKAIUE IPAHU Mapasieenurea,
JIMaroHAJIbHOE CEYCHHUE MPU3MBbI M TUPAMU/IbI, YCEUEHHAS TUpaMu/a,

® [IOHUMATh OIPE/AETICHH: MHOTOIPaHHUKA, BBITYKIOTO MHOTOIPaHHUKA, TPU3MBI, IPSIMOU
MPU3MBIL, TPABUIIBHON MPU3MBI, Tapajieienurnena, MUpaMuibl, TPaBUIbHONW MUPaAMUIbI,
MPaBUIILHOTO TETPA3Pa, BBICOTHI TPU3MBbI, BBICOTHI TUPAMUIbI, BRICOTHI YCEUEHHOU MTUPa-
MUJIBI, ano(eMbl TPaBUILHONW MUPAMHU/IBI

Bbll’lyCKHuK nouaydunm 603MOAHCHOCNIb.
e pelaTh 33/1a4M Ha JOKA3aTeIbCTBO, a TAKKE BBIYMCIICHHUE: JIEMEHTOB TPU3MbI U TTUPa-
MU/IBI, TTOIIA TN TTOJTHOW U OOKOBOM MOBEPXHOCTH MPU3MBI U TUPAMU/IBI;
® BJAJETh MOHATUIMHU CTEPEOMETPUU: IPU3MA, NTapaIlIeIenune ], MUpaMuia, TETPASIP;
® pPa3BUTH BO3MOXXHOCTU F'€OMETPUYECKOTO S3bIKa KaK CPEJCTBA ONMCAHUS CBOMCTB peajib-
HBIX IPEAMETOB M UX B3aUMHOT'O PACTIOJIOKEHHUS.
11 xaacc

1. Toka3zarenbHasi u Jorapupmuyeckass PyHKINHU

Buinyckuux nayuumes:

* [IOHUMATh U UCIIOJIb30BATh (DYHKIIMOHAJILHBIE MOHSTHS, SI3bIK (TEPMHUHBI, CUMBOJINYECKHE 000-
3HAUYCHMUS);

* BBIMIOJIHATH OCTPOEHKE TPaduKOB (PYHKIUI C TOMOIIBI0 TEOMETPHUUECKUX IPe0Opa30BaHuil;
* BBITNOJIHATDH OCTPOCHUE TPA(PUKOB TPUTOHOMETPUUIECKHX, ITOKA3aTeNbHBIX U JOrapudmuye-
CKUX (PYHKIIMIA;

* HCCIIeZIOBAaTh CBOMCTBA (DYHKIIMIA;

* MIOHUMAaTh PYHKIHIO KaK BaKHEHIIIYI0 MATEMAaTUYECKYIO MOJIENb JIJIsl ONTUCAHUS MPOIIECCOB U
SBJICHUH OKPY>KAIOIIEro MUPA, MIPUMEHATh ()YHKIMOHATBHBIN S3bIK JJIS1 OMUCAHUS U UCCIIE0Ba-
HUS 3aBUCUMOCTEN Mex 1y GU3NYECKUMHU BETMYUHAMHU.

Bbll’lyCKHuK nojydunt 603MOHCHOCNIb.!

¢ IPpOBOAUTH UCCICAOBAHNS, CBA3AHHBIC C U3YUCHUCM CBOMCTB q)yHKL[HfI, B TOM 4YHCJIC C UCIIOJIb-
30BaHUEM KOMIIBIOTEPA,

¢ UCIIOJIb30BAaTh (I)yHKI_II/IOHaHLHLIC MMpCACTAaBJICHUA U CBOMCTBaA (I)yHKI_II/II‘/JI JJIg PpCIICHUA 3a1a1 U3
Pa3IUMYHBIX pa3acsioB Kypca MaTEMAaTUKH.



2.HTerpas u ero npuMeHeHue

Buvinyckuux nayuumes:

* IOHUMAaTh TEPMHUHOJIOTHIO 1 CUMBOJIUKY, CBSI3aHHYIO C MMOHATUSAMU HHTETpaa;
* peraTh HEPABEHCTBA METOJIOM UHTEPBAJIOB,;

* BBIYMCIIATH POU3BOIHYIO U MIEPBOOOPa3HYIO (GYHKIINU;

* HCIOJIB30BATh IPOU3BOJHYIO AJISl MCCIIEIOBAHUS U IOCTPOEHUS IpaUKOB GYHKLNH;
aHaiu3a

* IOHUMAaTh F€OMETPUYECKUNA CMBICII ONPEAEeIEHHOIO MHTErpaa;

* BBIUUCIIATH OIPENEIEHHBIN UHTETPaL.

BuinyckHux noayuum 603mMONCHOCMb.

* chopMupOBaTh MPEICTABICHHUE O Mpe/eie PYHKIIUU B TOUKE;

* chopMupoBaTh MpECTaBICHNE O TPUMEHEHUN T€OMETPUYECKOTO CMBICIIa HWHTETpalia B Kypce
MaTEMaTHKH, B CMEKHBIX TUCIUILIMHAX;

* chopmupoBaTh U YrayOuTh 3HAHUS 00 UHTErpale.

3.2uemenThl KOMOUHaTOPpUKH U BbuHoMm HeroToHa

Buvinyckuux nayuumces:

* pemiaTh KOMOMHATOPHBIE 33/1a4M HAa HAXOXKICHUE KOJIMUECTBA 0OBEKTOB WIM KOMOMHAIIHIA;

* mpuMeHsTh popmyny OuHoMa HproToHa 17151 mpeoOpa3oBaHus BEIPAKECHHUI;

* UCTOJIb30BaTh METOJI MATEMAaTUUECKOM MHIYKIIUU VIS IOKA3aTeIbCTBA TEOPEM U PEIICHHS 3a-
nau;

Buinycknux nonyuum 603mMoicHOCb:

* HAYYUTHCA CHEIUAIBHBIM MPUEMaM pelieHus] KOMOMHATOPHBIX 3a7ay;

* XapaKTEepU30BaTh MPOIECCHI U SBJICHUS, UMEIOIINE BEPOITHOCTHBIN XapakKTep.

4.971eMeHThI TEOPUH BEPOSITHOCTH

Buinycknux nayuumes:

* HCIIOJIB30BATh CIIOCOOBI MPEJICTABICHHS U aHAIN3a CTATUCTHYECKHUX JTaHHBIX;
* BBITOJHATH ONEPAIMU HaJl COOBITUSMH B BEPOSATHOCTSIMH.

Buvinyckuux nonyuum 603mMoiCHOCHb:

* XapaKTepU30BaTh MPOIECCHI U SIBJICHHS, HMEIONTHE BEPOSITHOCTHBIN XapaKTep

5. KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE

Buinycknux nayuumces:

* OIIEpUPOBATh MOHATUEM «JIE€KAPTOBBI KOOPAUHATEI B IPOCTPAHCTBEY;

* HaXOJMUTh KOOPJMHATHI BEPIIMH KyOa U IPSIMOYTOJILHOTO MapaJulesenumnena;

* HAXOJUTh IPUMEPHI MATEMAaTUYECKUX OTKPBITHN U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

* IOHMMaTh POJIb MAaTEMATUKH B pa3BuTun Poccum.

Buinycknux noayuum 603MOoNCHOCb:

* IPUMEHSATH JUISl PeLICHHs 3a]1a4 TeoMeTpuUYecke (DakThl, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbl B
SABHOU (hopMme;

* pemaTh 3a/1a4d Ha HaXO0XKJICHHE T€OMETPHUECKUX BEIMYHMH 110 00pa3iaM UK alropuTMaM;

* JIeaTh MJI0CKHE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX GUTYp, B TOM YHCIIE PUCOBATh
BUJ CBEPXY, COOKY, CTPOUTH CEUEHHS] MHOTOTPAHHUKOB,;

* HCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp ISl pelIeHHs 3a7a4 IPaKTHUECKOTro Xapak-
Tepa ¥ 3a/1a4 U3 ApYyrux o0nacTeil 3HaHuM;

* pemaTh NpoCTeHIINe 3aJa4ul BBEIEHUEM BEKTOPHOT0 0a3uca.



6.Tesa BpaleHus
Buinyckuuk nayyumcs:

* U3BJICKATh HHPOPMAIIHIO O IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PHUTypax, PEICTAaBICHHYIO
Ha YepTexKax;

* IPUMEHSATH TeopeMy [ludaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUUYECKUX DUTYD;

* HAXOAUTH OOBEMBI U IUIOLIAJIM TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPaHHUKOB C IPUMEHEHUEM
dopmyu;

* pacrio3HaBaTh Teja BpalICHNs: KOHYC, IHIHHAD, cdhepy U map;

* HCIOJIB30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYp sl pEIICHUs 33134
HPaKTUYECKOTO COACPIKAHUS;

* COOTHOCHUTb IUIOIIA/IU TIOBEPXHOCTEH TEJ OIMHAKOBOW ()OPMBI U Pa3IMYHOIO pa3Mepa;

* OLICHUBATh (OPMY IIPABHILHOTO MHOT'OTPAHHUKA ITOCJIE CIIMIIOB, CPE30B U T. M. (ONpeessaTh
KOJIMYECTBO BEepIIHH, péOep U rpaHeill MoMy4eHHBIX MHOTOTPAHHUKOB).

BoinyCKHUK NOIYYUM 8603MOHCHOCb.

* IPUMEHATH reOMeTpHYecKre (pakThl IS peLICHUS 3a/1a4, B TOM YUCIIE MPEIOIaraloInX He-
CKOJIBKO IIarOB PEIICHUS;

* ONKCHIBATh B3aUMHOE PACIIOJIOKEHHE TPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE;

* opmynupoBaTh cBOICTBA M IPU3HAKH (PUTYD;

* JJOKa3bIBaTh FTEOMETPUYECKUE YTBEPKACHUS;

* 3a]1aBaTh IJIOCKOCTh YPAaBHEHUEM B JICKapTOBOW CHCTEME KOOPHHAT.

7. O0bembl Tea. Ilimomans chepol

Buinycknuk nayuumces:

* HaXOAUTh OOBEMBI U TUIOLIA/IM IOBEPXHOCTEH MPOCTEUIIMX MHOIOI'PAaHHUKOB C IPUMEHEHUEM
(opmyu;

* pacrio3HaBaTh TeJa BpallleHUs: KOHYC, LWWIMHID, cepy U 1map;

* BBIYUCIIATH O0BEMBI U TUIOIIAIU TTOBEPXHOCTEHN MPOCTENIINX MHOTOTPAaHHUKOB M TEJ Bpallle-
HUS C IOMOILBIO (OpMYT;

* HAXOJUTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOU U
BCEMHUPHOH UCTOPHUEH;

* HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYD JUIsl pelIeHUs 3a/1a4
IIPaAKTUYECKOIO COACPIKAHNUS,

* COOTHOCHTD IIJIONIAJH MIOBEPXHOCTEN TEJI OAMHAKOBON (POPMBI U PA3IMYHOTO pa3Mepa;

* OIICHMBATh (OPMY NPABHIIBHOTO MHOT'OI'paHHMKA MTOCTIE CITUJIOB, CPE30B U T. M. (ONPEresTh
KOJIMUECTBO BEpIIMH, pEOep U rpaHell OTy4YEeHHBIX MHOTOTPAHHUKOB).

Buinycknux noayuum 603mM0odCHOCb:

* opmynupoBaTh CBOMCTBA U MPU3HAKH (PUTYD;

* IOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHHUS;

* 33/1aBaTh MIJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT;

* BJIAJIETh CTAHJAPTHON KilaccuuKalnue mpoCcTpaHCTBEHHBIX (GUTyp (MUpaMUIbI, TPU3MBI, Na-
paJiiesenunensl);

* HCIIOJIB30BAaTh CBOMCTBA T€OMETPUUECKUX (PUTYp AJIsl pelIeHHs 3a7a4d IPaKTHUECKOTro Xapak-
Tepa ¥ 3a/1a4 U3 ApYyrux o0nacTeil 3HaHUH.

8. IloBTOpenue Kypca anaredpbl M MATEMaTHYECKOI0 AHATU3Aa U TeOMeTPHHU



Conep:xanue yueOHOT0 npeamera
10 kaacce

1.IToBTOpeHue u pacuupenue cBeaennii o0 pynkuuu-20 yacos (DneMeHTapHBIC PYHKINH.
Hccnenoanue GpyHKIMA U TOCTpOEHUE UX IpadUKOB AJIeMEeHTapHbIMU MeTofgamMu. OCHOBHbBIE
cnocoObI peodpazoBanus rpadukos. [lorstre odpaTHON HYHKITUY.
PaBHOCHIIBHBIE TpeoOpa30oBaHus YpaBHEHU U HEPABEHCTB. MeTo | MHTEPBAJIOB)
Dopmbl u 6ubL Hhopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAmMeNbHOCU:
DPpormanvHas, UHOUBUOYANbHASA, NAPHAS hOpMbI Opeanu3ayuu pabomol ooyuarowuxcs (KOH-
TPOJBHBIC PAOOTHI). Budbl desmenbHocmu 00yyaowuxcs: ciyuanue 00vsaCHeHull yuumels, Ciy-
waHue u aHanusz mogapuujel, peuierue 3a0ay no meme.
2.CrenenHas pynkuus — 21 yacos (Ilonstue pynkimu u e¢ rpapuka. @ynkuus y=xu. [lons-
THE KOpHs cTerneHy n. KopHu 4€THOM 1 HeueTHOM cTeneHeil. ApudmeTndeckuii KopeHb. OyHK-
11l KOpHA n-# creneHu u3 X. CTeneHsb ¢ palroHalbHbIM IoKa3aTesieM. CBOMCTBA CTEIIEHU C pa-
[IMOHAJILHBIM TTOKa3aresneM. [loHsTHe cTeneHu ¢ palMoHalIbHBIM MOKa3aTeseM. Mppamronaib-
HbIE YPAaBHEHUSL.)
Dopmobl u 6uObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMENbHOCIU:
@DponmanvHas, UHOUBUOYANbHAS, NAPHAA (OpMbL opeanuzayuu pabomsi odyuarowuxcs (KOH-
TPOJIBHBIE PabOThI). Buodwvl desmenvHocmu 00y4arOWuxcs. cryuanue 00vbiaCcCHe Ul yuumens, Cy-
waHue u aHanu3z mosapuujel, peuiernue 3a0a4 no meme.
3.Tpuronomerpuyeckue pynkunu-31 yacos (Ilonarue yrna. Pagunannas mepa yrna. Onpene-
JICHHE CHHYCa U KocuHyca yria. OcHOBHbIE (hOPMYJIBI AJIsi CHHYCA U KOCHHYCA yTiia . APKCHHYC.
ApPKKOCHHYC.
Omnpenenenne TaHreHca U KoTaHreHca yrina. OCHOBHBIE ()OPMYIIBI ISl TAHT€HCA U KOTaHTeHCa .
ApKTaHreHc. ApKKOTaHT€HC.
Kocunyc pasHOCTH U KOCUHYC CyMMBI IBYX yrioB. @OpMyJibl Uil JOMOJIHUTENbHBIX yriioB. Cu-
HYC CYMMBI U CHHYC Pa3HOCTH JABYX yriioB. CyMMa U pa3HOCTh CHHYCOB M KOCUHYCOB. POpMYIIbI
JUISL IBOMHBIX U MTOJIOBUHHBIX YIIIOB. [Ipon3BeeHne CUHYCOB U KOCUHYCOB. DOpMYJIbI 1)1 TaH-
TEHCOB.
OyHk1us y = sin X. @yHKuus y = cos X. Oynknus y = tg x. DyHkuus y = ctg X.)

Dopmul u 6udbL POPMUPOEAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCIU:
@ponmanvHas, uHOUBUOYANbHAA, NAPHAA GOpMbL opeanuzayuu pabomsi odoyuarowuxcs (KOH-
TPOJIbHBIE PA00THI). Budsl dessmenbHocmu 00yyarowuxcs: ciyulanue o0vacCHeHUull yuumens, CcJy-
wanue u aHaaus mosapuuyell, peulerue 3a0ay no meme.
4. TpuronoMerpruyecKue ypaBHeHUs1 U HepaBeHCcTBa -24 yacoB (IIpocreiimme TpUroHOMETpH-
YeCKHUEe ypaBHEHUs. Y PaBHEHHUs, CBOSAIIMECS K TPOCTEHIIINM 3aMeHOM Hen3BecTHOro. [Ipumene-
HHUE OCHOBHBIX TPUTOHOMETPHUYECKHUX (hOPMYIT JUIs petieHns ypaBHeHn. O THOPOIHBIE ypaBHe-
Hus. [Ipocreiiiue HepaBeHCTBA AMsl CUHYca U KocuHyca. [Ipocreiiiirie HepaBeHCTBa [Tl TaH-
reHca u KotanreHca. HepaBeHctsa, cBogsimuecs K npo Popmsl u 6udsvt popmuposanus Hoewvlx
3HAHUIL U CROCOOBL 0eAMENbHOCHIUL:
Dponmanvras, UHOUBUOYANbHASA, NAPHASL hOPMbI Opeanu3ayuu pabomol ooyuaowuxcs (KOH-
TPOJIbHBIE Pa0OTHI). Buowl dessimenvHocmu 00y4aowWuxcs: ciyuanue 00vACHeHUll yuumens, Ciry-
waHue u aHaIu3 mosapuuell, peulerue 3a0ay no meme.
5.I1pounsBoanas u eé npumMeHenue -33 4yaca ([ToHsTHE BEPOSTHOCTH COOBITHSL.
CaoiicTBa BeposTHOCTEH. OTHOCHUTENbHASI YACTOTA COOBITHA. Y CIIOBHASI BEPOSATHOCTb.
HezaBucumelie coObiTusi. buaom HeroToHa).
Dopmut u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMENbHOCHIU:
Dpoumanvuas, UHOUBUOYATbHAS, NAPHAL GopMbl opeaHuzayuu pabomul oo6yyaowuxcs (KOH-
TPOJIbHBIE PabOTHI). Buowvl OdesmenvHOCmMuU 0OVUAIOWUXCA.! CYULAHUE OOBbACHEHUL y4umens,
Cywanue u aHanuz mosapuwyel, peuleHue 3a0ad no meme.



6.BBenenue B crepeomerpuio-9 yacos (IIpeamer crepeomerpust. OCHOBHBIC TIOHSITUS M aKCH-
OMBI cTepeoMeTpuu. [lepBble ciaecTBUS U3 aKCHOM).
Dopmbl u 6udblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAMeNbHOCU:
DPpormanvHas, UHOUBUOYANbHASA, NAPHASL hOpMbL OpeaHu3ayuu pabomol ooyuarowuxcs (KOH-
TPOJIbHBIE PA0OTHI). Buobl dessmenvHocmu 00y4auuxca: cayuanue 00vbACHeHUl yuumens, Ciy-
waHue u aHanu3z mogapuujel, peuierue 3a0ay no meme.
7.J1apanjielbHOCTH B MpOocTpaHcTBe-15 yacoB ([lapaiieabHOCTh NPSIMBIX, TPSIMOM U IJIOCKO-
ctu. B3aumHoe pacnonoxeHue NpsMbeIX B IPOCTPAHCTBE. Yol Mex 1y npsiMmbiMu. [lapaiiens-
HOCTb IUIOCKOCTEN. TeTpasip u mapasuiesenure]. )
Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMETbHOCIU:
DponmanvHas, UHOUBUOYALLHAS, NAPHAs hopMbL opeanuzayuu pabomsi 06yyaowuxcs (KOH-
TPOJIbHBIE PAOOTHI). Buobl dessmenbHOCmu 00VHaowWuxcs. ciyuanue 00vsaCcHeHUll yuumeins, Cy-
wanue u aHaIuz mosapuujeti, Uccieoo8anue, peuleHue 3a0ay no meme.
8.IlepneHauKYJSIPHOCTH B MpocTpaHcTBe -27 yacoB (IlepneHauKyIspHOCTS IPSAMOI | TIOC-
KocTu. [lepnenauKkyIsip 1 HaKJIIOHHBIE. YTOJI MKy NPSMOM U IUIOCKOCTBIO. J[ByrpaHHBIN yroJ.
[leprieHIUKYIAPHOCTD MIOCKOCTEN. Tpéxepannviil yeon. MHozoepanHulil yeoi.)
Dopmbl u 6udblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeaAmeNTbHOCU:
DponmanvHas, UHOUBUOYANbHAS, NAPHASL popmbl opeanuzayuu pabomsl ooyuarowuxcs (KOH-
TPOJIbHBIE PA0OTHI). Buowl dessmenvHocmu 00y4auuxca: cayuanue 00vsACHeHUl yuumens, Ciy-
waHue u aHanu3z mosapuujel, Ucciedosanue, peueHue 3a0ay no meme.
9.MHuororpannuku -15 yacos ( [Tonsatue MHOTOTpaHHUKA.
T'eomempuueckoe meno. Teopema Diinepa. Ilpocmpancmeennas meopema Ilugpacopa.llpusma.
[Tupamuna. [IpaBuiabHbIE MHOTOTPAaHHUKH. )
®opmbl ¥ BUAbI OPMUPOBAHUS HOBBIX 3HAHUI U CIIOCOOBI 1€ATEIHLHOCTH:
@OpoHTaNbHAs, HHANBUYaJIbHAS, TApHas (OPMBI OpraHU3auy padoThl 00yJaromuxcst (KOH-
TpOJIbHBIE Pa0OTHI). BUIBI 1eATeNbHOCTH 00y4aIOUMXCs: CaylIaHiue 00bICHEHUN yUUTeNs, CIy-
[IaHKWE U aHAJIU3 TOBApHUIIEH, nccieloBaHue, MOIETUPOBaHNE U KOHCTPYUPOBAHUE, pEIICHHE
3aJa4 1o TeMe.
10.06001menue U cucTeMaTH3alus 3HAHMI yyauuxcs-15 yacos.

11 knace
1. oka3aTeabHas u Jorapupmuyeckas pyHkuuu -26 yacon
CremneHb ¢ MPOU3BOJILHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. [lokazatensHas ¢ynkius. [Tokasa-
TenbHbIe ypaBHeHus. [loka3arenbHbie HepaBeHCTBA. Jlorapudm u ero cBoiicTsa. Jlorapudmude-
ckas GyHKUUA U ee cBoicTBa. Jlorapudpmudeckue ypapaenus. Jlorapudmuueckrne HepaBeHCTBA.
[Tpou3BoHBIE TOKA3aTENbHON U JIOTapupMUIECKON (HYyHKIUH.
Dopmol u 6uOBL POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:
@ponmanvras, UHOUBUOYANbHASA, NAPHAS hOPMbI Opeanuzayuu pabomol ooyuarowuxcs (KOH-
TPOJIbHBIE Pa0OThI). Buowl dessimenvHocmu 00yuaowWuxcs: ciyuanue 00vACHeHUll yuumens, Ciry-
waHue u aHanu3z mogapuujel, peuierue 3a0a4 no meme.
2.MuTerpaJ u ero npuMeHenme-14 yacon
[TepBooOpaznas. [IpaBuia Haxox1eHUs TIepBo0OpazHoi. [1momane KpUBOTUHEHHOM TpaTTeIUH.
OnpeneneHHblil nHTErpai. Berancnenue o6beMOB Tell.
Dopmbl u 6udbl hopmupoeanua HOBbIX 3HAHUIL U CROCOOBL OeaAmMeNTbHOCIU:
Dpoumanvhas, UHOUBUOYANbHAS, NAPHAS hopmbl opeanuzayuu pabomsl ooyuarouwuxcs (KOH-
TPOJIbHBIE PAOOTHI). Buobl dessmenbHOCmu 00VHaowuxcs. Ciyuanue 00vaCHeHUll yuumens, cy-
wanue u aHaius mosapuuell, peulerue 3a0ay no meme.
3.Kommiiekcusle yncia-13 yacos
Merton matematuueckoit uHaykiuu. [lepecranoBku, pazmenienus. Coueranus (KOMOMHAIINN).
bunom HeroTona.
Dopmul u 6uObl PoOpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:



DponmanvHas, UHOUBUOYALLHAS, NAPHAs hopMbl opeanuzayuu pabomsi 06yyaowuxcs (KOH-
TPOJIbHBIE PAOOTHI). Buobl dessmenbHOCmu 00VHaowuxcs. ciyuanue 00vACHeHUll yyumes, Cy-
wianue u analuz moeapuuell, peuieHue 3a0ad no meme.

4.9/1eMeHTbI TEOPHH BEPOSITHOCTH-26 4acoB

Omnepanuu Haja COOBITUSME. 3aBUCUMBIE M He3aBUCUMBIE coObITHA. Cxema bepnymmm. Ciyvaii-
HBIE€ BEJIMYMHBI U UX XapaKTEPUCTHKU.

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

DPpormanvHas, UHOUBUOYATbHASA, NAPHAS hOpMbL Opeanu3ayuu pabomol ooyuarowuxcs (KOH-
TPOJBHBIC PAOOTHI). Buobl OessmenbHOCmU 00YUAOWUXCA: CIYUaHUe 00bACHe Ul yuumens, CJy-
waHue u aHanu3z mogapuujel, peuierue 3a0ay no meme. .

5. KoopauHaThl M BeKTOPHI B IPOCTPaHCTBe-16 yacoB

[Tonsitue BekTOpa B npoctpaHcTse. Cll0KeHHE U BRIYUTAHUS BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
yncio. KoMrutanapabie BEKTOPBL.  TOYKH M KOOPAMHATHI BeKTOpa. CKaIIPHOE MPOU3BEICHHE
BEKTOPOB. JIBIKEHUE.

Dopmbl u 6udblL HhopMuUpPOaAHUA HOBBIX 3HAHUIL U CHOCOOBL OeAMETbHOCIU:

Dponmanvhas, UHOUBUOYANbHAS, NAPHAS popmbl opeanuzayuu pabomsl ooyuarowuxcs (KOH-
TPOJIbHBIE PA0OTHI). Buobl dessmenvHocmu 00y4auuxca: cayuanue 00vsACHeHul yuumens, Ciy-
waHue u aHanu3z mosapuujel, Ucciedosanue, peueHue 3a0ay no meme.

6.Tesna Bpamenus-29 yacon

[Tonstue uununapa. [lnomans noBepxuoctu nunuHapa. [lonarue konyca. [Inomaap moBepxHo-
CTH KOoHyca. YcedeHHbIH koHyc. Cdepa u map. YpasHeHnue chepsl. BzaumHoe pacrnonoxeHue
cdepsl u mwnockoctu. KacatenbHas miockocTs K cdepe. [nomans chepsr.

Dopmbl u 6udbl hopmuposanus HOGbIX 3HAHUIL U CROCOOBL OeAmMeNTbHOCU:

Dponmanvhas, UHOUBUOYANbHAS, NAPHAS popmbl opeanuzayuu pabomsl ooyuarowuxcs (KOH-
TPOJIbHBIE PA0OTHI). Buobl dessmenvHocmu 00yYauuxca: cayuanue 00vsACHeHUl yuumens, Cciy-
waHue u aHanu3z mosapuujel, Ucciedosanue, peueHue 3a0ay no meme.

7. Oobembl Teu. [Lnomansb chepbi-17 yacon

O06beM mpsiMoyrosibHOTO Tapasuienenunena. O0bemMbl TpsIMON TpU3Mbl M HUIHHAPA. OOBEMBI
HAKJIOHHOM TIPU3MBI, TUpaMuabl U KoHyca. O0beM mapa u miomaab cgepbl. O0BEMBI MIAPOBOTO
CErMEHTa, IIAapOBOTO CJI0S M IIApOBOTO CEKTOPA.

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

DponmanvHas, UHOUBUOYANbHAS, NAPHAs OPMbL Opeanuzayuu pabomsi 06yyaowuxcs (KOH-
TPOJIbHBIE PAOOTHI). Buobl dessmenibHOCmu 00y4aowuxcs. ciyuanue 00vbaCHeHUll yyumens, C1y-
wiaHue u aHaIu3 mosapuueti, UCCie008anue, peuleue 3a0ay no meme.

8. IToBTOpenue Kypca ajredpbl 1 MATEMAaTHYECKOT0 aHAJIU3A U TeoMeTpuu-69.

TemaTuueckoe IJIAHUPOBAHHE

10 xnace
Ne Koanue-
n/n | Conepxanne CTBO KonTpoabHbie (1na-
4acoB 10 THOCTHYECKHE ) pa-
TeMaM 00THI
1 [ToBTOpEHUEe U pacHMpeHne CBeIeHUH 0 PyHKITUH 20 1
2 Crenennast GyHKIUSA 21 2
3 Tpuronomerpuueckue GyHKIUU 31 2
4 Tpuronomerpuueckue ypaBHEHUsI 1 HEPABEHCTBA 24 1
5 IIpon3BoHas u €€ NpUMEHEHNE 33 1
7 BBenenue B crepeomMeTpuio- 9 1




8 [TapaniensHOCTH B TPOCTPAHCTBE 15 1
9 [TepnieHIUKYIAPHOCTD B MPOCTPAHCTBE 27 2
10 | MHororpaHHUKH 15 1
11 | IloBTOpEeHUe 1 cucTeMaTU3aIMs yueOHOTO MaTe- 15 1
puana
11 knace
Ne Kouuue-
n/n Conep:xanue CTBO KonTpoabublie (qua-
4acoB 1o THOCTUYECKHUE ) pa-
TEeMaM 00TBI
2 [TokasareapHas u Jorapudmudeckas GyHKIANA 26 2
3 WuTerpan u ero npuMeHeHne 14 1
4 KomriekcHbie ncia 13 1
5 DEeMEHTHI TEOPUH BEPOSITHOCTH 26 1
6 KoopaunaTsl 1 BEKTOpBI B IPOCTPAHCTBE 16 1
7 Tena Bpamenus 29 2
8 O6bemsl Ten. [Tnomans chepsr 17 2
9 [ToBTOpeHue u cucremaru3anus y4eOHOTo MaTe- 69 1
puana

KTII B npunoxenun

COI''TACOBAHO

IIportoxon 3acenanus [LIIMO yuuteneit

ot 28.08.2020 r. Nel

Pyxosogutens HIMO

Kpsoxosa H.O.







