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PaGouas mporpamma npeamera «MareMaTuka
10-11 kmaccoB coctaBneHa Ha ocHOBe dDenepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO

CTaHJapTa CpeaHero oomero 0opa3oBanus, yTBepKIEHHOTO MPUKa30M MUHHCTEPCTBA
obpazoBanus u Hayku PO ot 17.05. 2012 1. Ne413, YMK A. I'. Mopakosuy, [1.B. CemenoBu
YMK JI.C. Aranacsn, B.®. byryzos, C.b. Kagomiues u ap.

Mecto npenmMera B 6a3UCHOM y4eOHOM IUIaHE

Jannas mporpamMma paccuntana Ha 408 ydeOHbBIX 4acoB Ha JBa roja ooydenus (204
gacoB B 10 kmacce u 204 yacoB B 11 xnacce). CornmacHo deaepanbHOMy 0a3ucHOMY y4eOHOMY
IUIaHy Ha U3y4eHHE MaTeMaTUuKU Ha npo¢uiabHoM ypoBHe B 10 u 11 kiacce B yueOHOM m1aHe
OTBOJUTCS 6 4acOB B HEJIENIO, U3 KOTOPHIX MPEAYCMOTPEHO 4 yaca B HEJIENI0 Ha H3yYeHUE Kypca
anreOphl ¥ Ha4YaJl MaTeMaTHYECKOTO aHaIu3a 1 2 4aca Ha U3y4eHHE T€OMETPHUH.
4acoB.

Inanupyembie pe3yJibTaThl 0CBOCHHS Kypca.

BbInyCKHUK HAy4YUTCSH:

- CB0OOOTHO OTIEPUPOBATH MOHATHIMHE (37€Ch U Jlajiee — 3HATh OTNPeIeJICHUE OHSATHS, 3HATh U
YMETh JOKa3bIBaTh CBOMCTBA (MPU3HAKH, €CIT OHU €CTh) TIOHATHS, XapaKTePU30BaTh CBS3H C
JIPYTUMU TIOHSATUSAMH, TIPEACTABIISIS OJHO TTOHSATHE KaK YaCTh 1ET0OCTHOTO KOMILIEKCA,
WCIIOJIb30BaTh MOHATHE U €r0 CBOMCTBA MPU MPOBEICHUH PACCYKICHUHN, TOKA3aTEIIbCTB,
pelieHny 3a1a4): KOHEYHOE MHOYKECTBO, SJIEMEHT MHOXKECTBA, IO IMHOKECTBO, TIEPECCUCHHE,
00bEIMHEHNE U PA3HOCTh MHOYKECTB, YHCIIOBBIC MHOXKECTBA HA KOOPAMHATHOU MPSMOH,
OTPE30K, HHTEPBAJI, TOJYHHTEPBAI, POMEXKYTOK C BHIKOJIOTON TOUKOU, TpaduiIecKoe
MPEJICTaBICHUE MHOYKECTB Ha KOOPJAUHATHOM IJIOCKOCTH;

- IPOBEPSATH MPUHAICIKHOCTD JIEMEHTA MHOXKECTBY; - HAXOUTh MIEPECCUCHUE U 00HhETMHCHIE
MHOYECTB, B TOM YHCJIC, TPEJICTABJICHHBIX rpad)UueCK Ha YUCIOBOM MPSMOK U Ha
KOOPJIMHATHOM TJIOCKOCTH;

- IPOBOJMTH J0Ka3aTeIbHBIC PACCYKIEHUS ISl 000CHOBAHUS UCTUHHOCTH

YTBEPKJICHHUI;

- B IOBCEHEBHOM JKU3HU U MPU U3YUYCHHUH APYTUX MPEAMETOB UCIOJIb30BATH

YHCJIOBbIC MHOKECTBA Ha KOOPJUHATHOM NPSIMOM M Ha KOOPJMHATHOM TJIOCKOCTH JJIsl OITUCAHUS
pealbHBIX MPOIIECCOB U SIBJICHU;

- B IOBCEHEBHOM JKU3HU U NMPU U3YUYCHHUH APYTUX MPEAMETOB MPOBOUTD JI0KA3aTECIIbHbIE
pacCyX/JIeHUs B CUTYallUsIX TOBCEIHEBHOM KHU3HHU, [IPU PELLICHUU

3a/1a4 U3 JIPYyrux MpeamMeToB;

- cBOOOTHO OMIEPUPOBATH MOHATUSAMU: HATypaIbHOE YHCIIO, MHOYKECTBO HATYPAIbHBIX YUCEIL,
1IEJI0€ YMCII0, MHOXKECTBO IIENBIX YHCesl, OOBIKHOBEHHAs JIpoOb, JeCATUYHAS ApOoOb, CMEIIaHHOE
YHUCJI0, PAIMOHATIBHOE YUCJI0, MHOKECTBO PAIllMOHAIBHBIX YHCEII, UPPALIMOHAIBHOE YUCIIO,
JIEMCTBUTEILHOE YHCIIO, KOPEHb CTENEHU I, JEHCTBUTEILHOE YUCII0, MHOYKECTBO
JNEHUCTBUTENBHBIX YUCEN, FTEOMETPUYECKasi MHTEPNpPETAlls HATYPAJIbHBIX, LETbIX,
palMOHANbHBIX, AEUCTBUTEIBHBIX YHCEIT;

-MCIO0JIb30BaTh MPU3HAKU JAeTUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cyMMbl 1 Tpou3BeaCHUS MIPU
BBITIOJTHEHUH BBIYMCIICHUN U PEIICHUH 3a]a4;

- BBINIOJIHATH OKPYIJIEHUE PALIMOHAIIBHBIX U UPPALMOHAIBHBIX YUCEN

- CpaBHUBATh JCHCTBUTEIbHBIC YHCIIA PA3HBIMU CIIOCO0aAMU;

- YIOPSAI0YMBATh YHCTIA, 3aFCAHHBIE B BHJIe OOBIKHOBEHHOW U IECATUYHOMN ApoOU, dnca,
3aMMCcaHHbIe C UCTIOBL30BaHNEM apu(PMETHUECKOTO KBAPAaTHOTO KOPHS, KOpPHEH CTEeTeH!
OoJIbIIIE 2;

- Haxouth HOJI 1 HOK u ucnonb30BaTh UX NpH PEIIEHUH 33/a4;

- BBITIOJIHATH BBIYUCIICHHS U TPE0Opa30BaHus BEIPAKECHHM, COIEPKAITUX

JEHCTBUTENbHBIE YHUCIIA, B TOM YKCIIE€ KOPHU HATYPaJIbHBIX CTEIEHEH;



- BBIIIOJIHATDH CTaH/AAPTHBIE TOXKIECTBEHHBIE Pe00pa30BaHMsI TPUTOHOMETPUUECKHUX,
norapu(pMUYECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BRIPAKEHHI; - B TIOBCEAHEBHOM KHU3HH U TIPU
W3YYEHHUH JPYTUX IPEIMETOB BBIIIOIHATH U OOBSICHATH PE3yIbTaThl CPABHEHUS PE3yIbTaTOB
BBIUMCIICHUH MPH PELICHUN MPAKTUYECKUX 3a]1a4, B TOM YHCIIe TPUOIMKEHHBIX BHIYMCIICHUH,
UCTIOJIB3Ys pa3HbIe CIIOCOOBI CPAaBHEHUH;

- B [IOBCETHEBHOW U3HU U MPU U3YYEHUH JIPYTHX IIPEIMETOB 3alIUChIBATh, CPABHUBATD,
OKPYTJISITh YUCIIOBBIE JAHHBIE PEAIbHBIX BEIMYMH C UCIIOJIb30BAHUEM

Pa3HbIX CUCTEM U3MEPEHUS;

- B [IOBCEJTHEBHOM KU3HU U MPU U3YYEHUH JIPYIUX MIPEIMETOB COCTABIATh U OLICHUBATh
Pa3HbIMH CIIOCOOAMU YHCIIOBbIE BBIPAXKEHUS ITPU PEILICHUN IPAKTUYECKUX 3a/1a4 U 3a/1a4 U3
JPYrux y4eOHbIX IPEIMETOB;

- cBOOOJIHO ONIEPUPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPAaBHEHUS U
HEpaBEHCTBA, YPAaBHEHUS, PABHOCUJIbHbIE HA MHOXKECTBE, PABHOCHIIbHBIE MPe00pa3oBaHus
YPaBHEHUN;

- pemiath pa3Hble BU/Ibl YPAaBHEHUI U HEPABEHCTB M UX CHUCTEM, B TOM YHCJIE HEKOTOPbIE BUIbI
ypaBHEHUH 3 U 4 creneHel, 1poOHO-pallMoOHaIbHbIE U UppallMOHAIbHBIE YPABHEHMUS,;

- OBJIIETh OCHOBHBIMU THUIIaMHU MOKAa3aTENbHBIX, JOTrapu(pMUIECKUX, UPPALTUOHATIBHBIX,
CTETIEHHbIX YPAaBHEHU U HEPABEHCTB U CTaHJIAPTHBIMU METOJAAMHU UX PEIICHUN U IPUMEHSThH UX
MIpH pelIeHUH 3a]1a4;

- IPUMEHATH TeopeMy be3y K perieHuto ypaBHEeHU;

- IpUMEHSATH TeopeMy Buera st periennss HeKOTOPhIX ypaBHEHUI

- IOHUMATh CMBIC]I TEOPEM O PAaBHOCUJIbHBIX M HEPABHOCUIILHBIX MPeoOpa3oBaHUsIX ypaBHEHUI;
- BJIaJIETh Pa3HbIMH METO/IaMHU PEIICHUs! ypaBHEHHH, HEPABEHCTB U UX CHCTEM,

YMETh BBIOMPATh METOT PEIICHHS 1 000CHOBBIBATh CBOM BBHIOOD;

- HCTI0JIb30BaTh METO/1 MHTEPBAJIOB JIJIsl pELICHHS] HEPAaBEHCTB, B TOM UKCIe IPOOHO-
palOHAaIbHBIX U BKIIOYAIOLIUX B c€0s1 MppallOHANIbHbBIE BBIPAKECHHUS;

- pemiath anredpanyeckue ypaBHEHHs U HEPaBEHCTBA U UX CUCTEMBI C TapaMeTpaMHu
anreOpanveckuM U rpaguIecKuM METO aMHU;

- n300pakaTh MHOYKECTBA Ha MJIOCKOCTH, 3aJlaBaeMble ypaBHEHUSIMHU, HEPABEHCTBAMH U UX
CUCTEMaMH; - CBOOOHO UCIOJIb30BaTh TOXKIECTBEHHBIE MPEOOPA30BaHUS NP PEIICHUN
YpaBHEHUH U CUCTEM YpaBHEHUI;

- B IOBCETHEBHOW KHU3HU U NPU U3YYCHUH IPYTUX MPEIMETOB COCTABIISTH U

peliaTh ypaBHEHUS, HEPAaBEHCTBA, MX CUCTEMbI IIPU PEIICHUU 33124 JPYTUX

y4eOHBIX MPEMETOB;

- B IOBCETHEBHOW KHU3HU U MPU U3YYCHUH IPYTUX MPEIMETOB BBIIIOJIHATH OLICHKY
MPaBAOINOA00US PE3yAbTATOB, MOJIYYAEMBIX MPU PEIICHUHU PA3INYHBIX YPAaBHEHUH,
HEPABEHCTB M UX CUCTEM MPHU PEIICHUU 33134 APYTUX YUeOHBIX MPEAMETOB;

- B MIOBCETHEBHOMW U3HU U MPU U3YYCHUH JIPYTHX MPEIMETOB COCTABIIATh YPaBHEHUE,
HEPAaBEHCTBO MJIM UX CUCTEMY, ONIMCHIBAIOIIUE PEATHHYIO CUTYAIUIO

WM MPUKJIAJHYIO 337a4y, UHTEPIPETUPOBATH NOMYYCHHbBIE PE3YyIbTAThI;

- BJIQJIETh MOHATHSIMU: 3aBUCUMOCTb BEJIMUUH, (QYHKINS, apryMEHT U 3HaYEeHUE

GbyHKIMHU, 00J1aCTh ONpE/IeNeHUsl 1 MHOKECTBO 3HaueHUH QyHKIMHU, rpaguk 3aBUCUMOCTH,
rpaduk GyHKIUHU, HYIU QYHKIIUH, TPOMEXYTKHA 3HAKOMOCTOSIHCTBA, BO3pAcTaHHE Ha YUCIOBOM
IIPOMEXXYTKE, yObIBAHUE HAa YHCIOBOM IIPOMEKYTKE, HauOOJIbIllee U HAaUMEHbIIIEe 3HaUeHUE
(GYHKIMHU HAa YMCIOBOM MPOMEXKYTKE, epruoandeckas GyHKLUs, IepUO/Jl, YeTHAsI U HeUeTHas
(GYHKUIUYU; ¥ YMETh IPUMEHSTh 3TH MOHATHUS NPH pEeLLICHUH 3a]1ay;

- BJIQJIETh MOHATHEM CTeNleHHast (QYHKIUS; CTPOUTH ee rpauK U yMETh IPUMEHSTh CBOMCTBA
CTeNeHHON (DYHKIIUH MPH pEIIeHUH 3a1a4;

- BJIQJIETh MOHATHIMU MOKa3aTenbHask (YHKIUS, SKCIIOHEHTA; CTPOUTh UX IpauKu U yMETh
IPUMEHSATH CBOIMCTBA MOKA3aTeNbHON (PYHKIIMU NPU PELIeHUH 337134,

- BJIQIETh MOHATHSIM Jorapupmuyeckas QyHKIMS; CTPOUTH €e rpaduK U yMETh NIPUMEHATh
CBO#icTBA JIorapu(hMUUECKOH MPH pelIeHNH 3a/ay;



- BJIQIETh MOHATHAMHU TPUTOHOMETpUYECKUEe (PYHKINHU; CTPOUTH UX IpauKu U yMeTh
MIPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUH MPU PELICHUH 337134,

- BJIQJIETh MOHATHEM OOpaTHast (PyHKLHMS; TPUMEHSTH 3TO NOHATHE MIPU PELICHUH 33/1a4;
MPUMEHSTH NPH PEILICHUN 3324 CBOMCTBA (QYHKIIHII: YETHOCTD,

IIEPUOANYHOCTD, OTPAaHUYCHHOCTD;

- IPUMEHSATH MPH PEIICHUH 33aa4 peoOpa3oBaHus rpaduKoB (YHKIIHIA;

- BJIQJICTh MIOHATHEM YHCIIOBBIC TIOCIEI0BATEIBHOCTH apupMeTHIeCcKast U TeOMETPHUIECKAsT
MIPOTPECCHUS; - MPUMEHSTH TPH PEIICHUH 3314 CBOWCTBA U NMIPU3HAKH apu(PMETHIECKON 1
F€OMETPUYECKON MTPOTPECCU;

- B IOBCETHEBHOM JKU3HU ¥ MIPH U3YYCHHUHU APYTUX yIEOHBIX MPEIMETOB ONPEALIATh MO
rpaduKaM M UCTIOJIb30BATH JJIS PEIICHUS MPUKIAIHBIX 337a4 CBOWCTBA PEalTbHBIX MPOIIECCOB H
3aBUCHUMOCTEH (HanOOJbIINe U HAUMEHbIIINE 3HaYEHUS], IPOMEKYTKH BO3pACTaHUS U YObIBaHUS,
00JacTl MPOMEXYTKH 3HAKOTIOCTOSIHCTBA, aCUMITOTHI, TOUKU Neperuda, nepuoi u T. I1.),
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTHYECKON CUTYALVH;

- B [IOBCETHEBHOW HU3HU U MPU U3YYEHUH IPYTUX YUEOHBIX IPEAMETOB ONPEEINIATH 10
rpadukam npocTenie XxapakTepUCTUKU NEPUOANYECKUX MTPOLIECCOB B OMOJIOTHH, SKOHOMUKE,
MY3BIKE, paAHOCBSI3H U T. 1. (AMIUIUTY/1a, IEPUOA U T. I1.);

- BJIAJIETh MOHATHEM OECKOHEYHO YObIBAIOIIasi FTeOMETPUUECKasi IPOrpeccusi U yMETh IPUMEHSTh
€ro MpH PELICHNAN 3a/1a4;

- BJIAJIETh MOHATUSAMU: IPON3BOAHAA (DYHKIIMU B TOUKE, MPOU3BOAHAS (DYHKIUY;

- BBIYUCIIATH IPOM3BOIHBIE JIEMEHTAPHBIX (YHKIIUI 1 UX KOMOMHAIUH;

- HccnenoBaTh (PYHKIIMM Ha MOHOTOHHOCTh M 9KCTPEMYMBI;

- CTpOUTH I'paKK U MPUMEHSITh K PEIICHHUIO 3a/1a4, B TOM YHUCJIE C TapaMeTPOM;

- BJIQIETh MOHATHEM KacaTesibHas K rpaduKy QyHKIMH U YMETb IPUMEHSATh €r0 IPU peIIeHUuN
3ajay; BIaJeTh OHATUAMU N1epBOOOpa3Hasi, ONPeIIEHHbIN HHTErpal;

- IpuMeHATh TeopeMy HproTona-JIeiibauIa 1 ee caeaCTBUS I pelieHus 3a/1ay;

- B IOBCETHEBHOM JKU3HU U IIPU U3YUEHHUH JPYTUX yYEOHBIX MPEAMETOB pelaTh NPUKIIAJAHbIE
3aau U3 QU3UKU, XMMUHU, U JPYrUX NPEIMETOB, CBA3aHHBIE C UCCIEI0BAaHUEM XapaKTEPUCTUK
peabHBIX MIPOLIECCOB, - ONIEPUPOBATH MOHATUAMHU: CpeAHee apupMEeTUIECKOEe, MEIMAHA,
HauOoJIbllIee U HaUMEHbIIee 3HAYeHUs, pa3Max, IOTPELIHOCTH IIPU U3MEPEHUSX, BEPOSITHOCTh
COOBITHS, CyMMa UM NIPOU3BEJCHNUE BEPOSITHOCTEN - BBIYUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE
[10JICYETA YUCIIA UCXOJI0B WIIM IPUMEHSS (POPMYIIbl KOMOMHATOPHKH;

- BJIAJICTh NIOHATUSAMU Pa3MEIEHUE, IEPECTAHOBKA, COUETAHUE U YMETh UX IPUMEHATH IIPU
pelLleHNH 3aJa4; - UMEeTh IIPEJICTaBIeHHEe 00 OCHOBAX TEOPUU BEPOSTHOCTEN

- B [IOBCEJHEBHOMW XU3HU U IIPU U3YYCHUH IPYTUX IPEIMETOB BBIYMCIIATH WIH OLICHUBATh
BEPOSATHOCTH COOBITUH B peaslbHOM JKU3HHU;

- aHAJIM3UPOBATH YCIIOBUE 3aJ1auH, BBIOMPATh ONTUMAJIbHBIA METO peIleHus 3a/1auu,
paccMmarpuBas pa3jaMdHble METOJBI;

- CTPOUTH MOJIEJb PELICHUS 3a/1a41, IPOBOJUTH JIOKA3aTEIIbHBIE PACCYXKACHUS IIPU PELICHUH
3a/1a4H;

- IEPEBOANTH PU PEIICHUH 3a/1a4i HHPOPMALIUHU U3 OJTHOM (POPMBI 3aITUCH B JPYTYIO,
UCTOJb3Ys PU HEOOXOIUMOCTH CXEMBbI, TaOIHIIbI, Ipa(UKU, AUarpaMMmBl;

- B [IOBCEJHEBHOW KU3HU U NIPU U3YYEHUH IPYTHX IPEIMETOB peliaTh MPaKTUUECKHUE 3a1a4u U
3aJla4uM U3 IPYTUX IPEIMETOB;

- BJIAJIETh T€OMETPUUYECKUMHU MOHATHAMU NIPU PELICHUH 3a/1a4 U ITPOBEICHUN MaTEMaTHYECKUX
pacCyKIeHUN;

- CaMOCTOSITENbHO (POPMYIUPOBATH OMPEACTICHHS T€OMETPUUECKUX (DUTYP, BBIIBUTATH TUIIOTE3BI
O HOBBIX CBOMCTBAaX M MPU3HAKaX T€OMETPHUECKUX (PUTYp U 0OOOCHOBBIBATh MIJIM ONIPOBEPraTh
UXx;

- HCCIIeZIOBATh YEPTEXkHU, BKIOUasi KOMOMHAIUN (UTYp, U3BJIEKATh, UHTEPIIPETUPOBATh U
peoOpa3oBbIBaTh HH(OPMAIIHIO, TPECTABICHHYIO Ha YepTeKax;



- pelarh 3a/1a4u TeOMETPUYECKOTO CONCPKAHUA, B TOM YHCIIE B CUTYyallUsX, KOT1a aIlTOPUTM
pelIeHus He CIIEAYET SIBHO U3 YCIOBHS, BHIIIOJIHATh HEOOXOAMMBIE JJIS pEIICHUS 3a/1a41
JOTIOJTHUTEIBHBIE TOCTPOCHUS, NCCIIEA0BATh BOZMOKHOCTh IIPUMEHEHUS TEOpeM U (HOpMyIT JUist
peuieHus 3aaay;

- yMeTh (OPMYIHUPOBATH U IOKA3bIBATH TEOMETPUUECKUE YTBEPKACHUS;

- BJIQJETh IOHATHAMM CTEPEOMETPHUM: IPU3Ma, NapAJUICIICIIHIIE ], TINpaMua, TETPadAp; UMETh
MIpEJICTaBICHMS 00 aKCOMax CTEPEOMETPHUH U CIEICTBUN U3 HUX U YMETh IPUMEHATDH UX MIPU
pELIeHNH 33]1a4; YMETb CTPOUTH CEYEHMSI MHOTOI'PAaHHUKOB C UCIIOJIb30BAHUEM Pa3IMUHBIX
METOJIOB, B TOM YHUCJIE U METOJA CIIEJOB;

- UMETb IIPE/ICTABICHUE O CKPELIUBAIOIINXCS IPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh YOI U
paccTosiHUE MEX/ly HUMU; TPUMEHSTh TEOPEMBI O MAPAIIEIBHOCTH MPSIMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE MPH PEIICHUH 3a1a4;

- YMETb PUMEHSATH NapaieIbHOE IPOEKTUPOBAHUE AJIsl U300pakeHus pUryp; - ymeThb
MPUMEHSTH NEPIEHANKYISIPHOCTH MPSMON U TUIOCKOCTH IIPH PEIIeHUH 3a/a4;

- BJIQJIETh MIOHSATUEM OPTOrOHAIBHOE IPOEKTUPOBAHNE, HAKIIOHHBIE U UX MPOEKINH, YMETh
MIPUMEHSTH TEOPEMY O TPEX NMEPIEHAUKYISIpax MPU PELICHUH 3a1a4;

- BJIQJIETh MIOHATUSAMU PACCTOSIHUE MEXAY (pUrypaMu B IPOCTPAHCTBE, OO NEPIEHIUKYIISAP
JBYX CKPELIMBAIOIINXCS MPSAMBIX U YMETh MPUMEHSATh UX MIPH PEIICHUH 3a/1a4;

- BJIQJIETh MIOHSATUEM YTOJ MEXY MPSIMON U INIOCKOCTHIO U YMETh PUMEHSTH €r0 NP PelIeHUN
3a/1aya;

- BJIQJIETh MOHATUSMU JABYTPAHHBIN YroJI, yrojl MeX]y IJIOCKOCTIMHU, EPIIEHIUKYISIPHbIE
IJIOCKOCTH M YMETh MPUMEHSATh UX IIPU PELICHUH 33/1a4;

- UMETh IIPEJICTABIICHHE O TUIONIAAN OPTOTOHAIBHON MPOEKIINH;

- UIMETb MIPEICTABICHUE O TPEXTPAHHOM ¥ MHOTOTPAaHHOM YIJI€ U IPUMEHSTh CBOMCTBA MNIOCKUX
YTJI0B MHOTOTPAHHOTO YIJIa IIPY PEIIECHUN 3a1a4;

- BJIAJICTh MIOHATUAMU NPU3Ma, TapaJUICIICIUIIEC] U IPUMEHATh CBOMCTBA NapaljiesIenuneaa npu
PEIIECHNH 3a/1a4;

- BJIAJIETh MIOHATUEM MPAMOYTOJIbHBIN MapAJUICIEUIIET U IPUMEHSATD €0 IPU PELICHUH 3a/1a4;
- BJIAJIETh MIOHATUAMY MPAMUJA, BUIbI IAPAMUL, JIEMEHTBI TPABUIIBHON MUPAMHUIBI U YMETh
IIPUMEHSATH UX MPU PEIICHUH 3a/1a4;

- UIMETb MIPEICTABICHNUE O MPABUIbHBIX MHOTOI'PaHHUKAX; BJIAJCTh IOHATUAMH IUIOILALN
IIOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh IPUMEHATH UX [IPU PELICHUM 3a/1a4;

- BJIQJIETh MIOHATHEM TeJla BpaIlleHUs: LIMIMHJP, KOHYC, Iap U cdepa U yMeTh IPUMEHSTh UX IIpU
pEILIECHNH 3a1a4;

- UIMETh MIPEICTABICHUE O CEUEHUAX LUIMHPA, KOHYCa U 11apa U yMETb IPUMEHSATh UX IIPU
PELIEHNH 3a]a4; - BIaJeTh NOHATUAMHU KacaTeJIbHbIE IIPSAMBIE U IIJIOCKOCTH U YMETh IPUMEHSATh
U3 [IpU pELICHNN 3a]aY;

- UMETh NPE/ICTABIICHUS O BIIMCAHHBIX U ONMCAHHBIX c(hepax U yMeTh IPUMEHSITh UX IIpU
peleHNH 3aJa4; UMETh IPEACTaBICHNE O KaCaHUU c(ep U yMETh IPUMEHSTh €ro MpHu pelIeHUH
3aza4;

- BJIQIETh MOHATHSIMHU 00bEM, 00bEMBI MHOTOI'PAaHHUKOB, 00bEMBI TEJI BpaLlleHUs U IPUMEHSTh
UX IIpU PELICHUH 3a/1a4;

- UIMETh MIPEJICTABICHNUE O Pa3BEPTKE WIMHIPA U KOHYCA; TOHATHIAMH IUIOLIa/lb TOBEPXHOCTU
LWIMHIPA U KOHYCa YMETh IPUMEHSATH UX IIPU PELLICHUU 337a4;

- UMETh NPEJICTaBJIEHHUE O MO chepbl M yMETh IPUMEHSTh €ro MpH peleHUH 3aj1ay;

- YMETh pelIaTh 3aJa4yi Ha KOMOMHAIIMM MHOTOTPAaHHUKOB U TeJ BPAILLICHHUS;

- UMETh NPEJICTaBJIEHUE O 10100MU B IPOCTPAHCTBE U YMETh pelaTh 3a/1a4d Ha OTHOILICHHE
00BEMOB M IUIOIIA/IeH MOBEPXHOCTEN MOAOOHBIX PUTYD;

- B [IOBCEJHEBHOM HU3HU U NPU U3YYEHUH JIPYTHX IPEIMETOB COCTABIISITH C UCIIOJIb30BAHUEM
CBOMCTB reOMETPUUYECKUX (PUTyp MaTeMaTUYECKUE MOJIENIN JJIS PEIIeHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX AUCLUILINH, UCCIIEJ0BATh ITOJYY€HHbIE MOJEIN U
UHTEPIPETUPOBATH PE3YJIbTAT;



- BJIaACTh ITOHATUAMHA BeKTOpr n ux KOOpI[I/IHaTBI;

- YMGTB BBITIOJIHATH OHepaLII/II/I Hazg BeKTOpaMI/I;

- HCIIOJIL30BaTh CKAISIPHOE MPOU3BEICHIE BEKTOPOB MPH PEIICHUH 3a/1ay;

- IPUMEHSATH YpPaBHEHHE IJIOCKOCTH, POPMYITY PACCTOSTHHUS MEXKTY

TOYKaMH, YpaBHEHHE Cepbl ITPH PELHICHUN 337134,

- IIPUMEHATH BEKTOPBI U METOJI KOOPAUHAT B IIPOCTPAHCTBE IIPU PELLICHUU 3a/1aY;

- HpeI[CTaBJI?[TI) BKJIaJ BBIJAKOIINUXCA MATEMATHUKOB B pa3BI/ITI/Ie MAaTECMAaTUKHU U UHBIX Haqube
o0Omnacreil;

- IIOHUMAThb pOJH) MaTeMaTuKu B pa3BI/ITI/II/I POCCI/H/I;

- HpI/IMerlTI) OCHOBHBIC MCTOAbI peIHCHI/IH MaTEMAaTUYCCKUX 3a1a4,

- MPOCTEHIITNE MOHATHS KOMOMHATOPUKHU. UKCIIO pacrpeieieHn i, YUCIIO MEPECTaHOBOK, YUCIIO
COLIeTaHI/II\/'I; - BJIAJICTH KOOpI[I/IHaTHO'BeKTOpHI)IM METOIOM HpI/I peIHCHI/II/I CTCpCOMCTpI/I‘IGCKI/IX
3a/ay.

BhINyCKHUK MOJYyYUT BO3MOKHOCTh HAYUYHThCS:

- OIICPUPOBATH MOHATHUEM OIPECACTICHUS, OCHOBHBIMH BHUIaMU OHpGZ[CJ'[CHHfI;

- OCHOBHBIMH BUJAMHU TCOPEM;

- IPUMEHATh METOJI MATEMATUYECKOW WHTYKIIUH JUIsl IPOBEJICHUS PACCyKICHUN 1
JIOKa3aTeNIbCTB U TIPH PEIICHUH 3a/1a4;

-B HOBCG}IHGBHOI\/’I KU3HU U ITPHU U3YUCHHUH APYTUX MPEAMETOB HMCII0JIb30BaTh TCOPETHUKO-
MHO>KECTBEHHBIH SI3BIK U SI3BIK JIOTUKH A1 O CaHus peajIbHBIX IMTPOLECCOB U S[B.]'IGHI/If/i, npu
pelIeHNH 3aa4d JPYTruX y4eOHbIX TPEIMETOB;

- CBO60,HHO ONIECpHUPOBATH YHMCIIOBBIMHU MHOKCECTBAMU IIPHU PCIICHUHU 3a/1a4,

- IMeTh 0a30BbIC MPEICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEIT;

- CBOOO/THO BBITIOJHSTH TOX/IECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPUICCKUX,
norapu(MUIECKUX, CTETICHHBIX BBIPKCHUH;

- BIaaeTh popMynioir bmHoma HrroToHa;

- CBOOO/IHO OTIPEACTISATh THUI U BEIOUPATh METOT PEIICHUS IMOKA3aTeIbHBIX U JIOTapH(PMHUIECKIX
YpaBHEHHIA U HEPABEHCTB UPPAIIMOHAILHBIX YPAaBHEHUI U HEPABEHCTB, TPUTOHOMETPHUYECKIX
YpaBHEHHIA U HEPABEHCTB, UX CHCTEM;

- CBOOOJIHO peIlIaTh CUCTEMbI IMHEHHBIX YPaBHCHHUIA;

- pelaTh OCHOBHBIC THITHI YPAaBHEHHI U HEPABEHCTB C TIApaMeTPaMu;

- BJIQJICTh MIOHSATHEM aCHMIITOTHI U YMETh UX IIPUMEHSTH IIPU PEIICHUH 3a]1a4;

- IPUMEHSATH METOJIbI PEHICHUS IPOCTEHIINX (DYHKIIMOHAILHBIX YPAaBHEHHUI U HEPABCHCTB;
— cBOOO/IHO BJIQJIETh CTAHAAPTHBIM allapaToM MaTeMaTUYSCKOTO aHaJIM3a JUTS BEIYUCIICHUS
MIPOU3BOIHBIX PYHKIIMH OJTHOM MEPEMEHHOM;

— cBOOOJIHO TPUMEHSTH arnapaT MaTeMaTHYeCKOTO aHaIN3a IS UCCIICAOBaHMS QYHKIIMNA 1
MOCTPOCHHUSI TPa)UKOB, B TOM YHCJIC UCCIICAOBaHMS Ha

BBIITYKJIOCTb;

— OIIEepPUPOBATH OHATHEM NIEPBOOOPA3HOM ISl PEIICHUS 3a/1a4;

— OBJIaJIETh OCHOBHBIMHU CBeJIeHUsIMU 00 uHTerpaie HproToHa- JleiiOHuIa 1 ero mpocTeimmx
MIPUMEHEHHSIX;

— ONEPUPOBATh B CTAHAAPTHBIX CUTYALUSIX TPOU3BOIHBIMU BBICIIHUX MOPSIKOB;

— YMEeTb MPUMEHSATH MPHU PEUICHUH 3a/1a4 CBOWCTBA HEMPEPHIBHBIX (DYHKITUI;

— yMeTbh IPUMEHSTH MPHU PELICHUH 33a/1a4 TeopeMbl BeliepiTpacca;

— BIIQJICTh MOHATUSIMH BTOPasi MPOU3BO/IHAS, BHITYKJIOCTh Tpaduka QyHKIIUU U yMETh
HCCIeI0BaTh (PYHKIIMIO HA BBITYKIIOCTb;

— HUMETh IPEeJICTaBIeHHEe 00 aKCHOMATHYEeCKOM METO/IC;

— BIIaJICTh METOJaMU HAXOXKICHHUS PACCTOSHUIN MEXIY CKPEUTUBAIOIIUMUCS TIPSIMBIMU;

— BIIQJICTh MOHATHEM F€OMETPUUECKHIE MECTa TOYEK B MPOCTPAHCTBE

Y yMETh IPUMEHSITh UX JUTS pEIICHUS 3a/1a4;



— BJIQJIETh MOHATHUEM TMEPIECHIUKYISIPHOE CEUYEHUE TPU3MBI U YMETh IPUMEHSTH €0 MpU
pelIeHuN 3a/1a4;

— YMETb JOCTpauBaTh TETPAdIpaA 10 NapaJlIeIICIIUIIC Ia;

— BJIQJIETh MOHATUSIMH [IEHTPAIHLHOE U MapaieIbHOE TPOSKTUPOBAHUE

Y MPUMEHSATD UX MPU MOCTPOCHUH CEYEHU MHOTOTPAHHUKOB METOJIOM MPOEKIIHIA;

— UMETh IPE/ICTABIICHUE O Pa3BEPTKE MHOTOTPaHHUKA U KpaTyalIieM MyTH Ha MMOBEPXHOCTH
MHOTOTPaHHUKA;

— MMETh IPE/ICTABIICHUS] O KOHUYECKUX CCUCHHSIX;

— MMETh IPE/ICTABIICHUE O Kacaromuxcs chepax 1 KOMOMHAIIMHU TEJ BPAILIEHUS U YMETh
MIPUMEHATH UX TP PEUICHUU 33]1a4;

— MPUMEHSATH MPHU PEUICHUH 3a/1a4 POPMYITY PACCTOSHUS OT TOYKH JI0 TUIOCKOCTH;

— BJIQJIETh PAa3HBIMU CIIOCOOAMH 3a7aHUs IPSIMOM YPAaBHEHUSIMHA U YMETh IPUMEHSTH UX MPU
peleHuy 3aj1a4;

— MPUMEHSTH TIPU PEIICHUH 33714 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIN METOJ U METO/T
KOOp/MHAT,

— UMETh IPEJICTAaBIICHUs 00 akCuoMax 00bemMa, MPUMEHSTh (OPMYJIBI 00HEMOB
MPSIMOYTOJILHOTO MapajuIeNIeuIeia, TPU3Mbl U TUPaMUJIbI, TETPadpa MPHU PEIICHUH 3a/1a4;
— TPUMEHSTH TEOPEMbI 00 OTHOIIEHUAX 00BEMOB IIPH PEIICHUH 33]1a4;

— TPUMEHSATH UHTETPAJ 7151 BBIYUCIICHUST 00hEMOB U TTOBEPXHOCTEH TEJ BpAIICHHUS,
BBIYUCIICHUS TUTOIAIN CPepUuecKoro nosica u 00beMa ImapoBOro CJos; — UMETh
MPEACTABJICHUS O JIBIDKCHHSIX B MPOCTPAHCTBE: MapaUIeIbHBINA IEPEHOC, CUMMETPUS
OTHOCHTEIFHO TUIOCKOCTH, IIEHTPAIbHASI CAMMETPHSI, IOBOPOT OTHOCHTEIIFHO MPSMON U yMETh
MPUMEHSTH UX TP PEIIEHUH 3a/1a4;

— UMETb IPEJICTaBICHUS O peoOpa3oBaHUM NMOA00US, TOMOTETHH U YMETh IPUMEHATDH UX MPU
pELICHNUH 3a]1a4;

— YMETb NPUMEHATH GOPMYIIbl 00bEMOB IIPU PEILICHUH 3a7ay;

— HaxoJuTh 00bEM MapaljiesienuIeaa U TeTpadipa, 3aJaHHbIX KOOPANHATAMH CBOUX BEPIIIHH;
— HaxOJUTh PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTU B CUCTEME

KOOpJIMHAT;

— MPEACTaBIAThH BKJIA/ BBIAAIOIIUXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMaTUKU U MHBIX HayYHBIX
obnacreii;

— MOHUMATh POJIb MATEMAaTUKH B pa3Butuu Poccuu;

— MPUMEHATh MaTeMaTU4YeCKHe 3HAaHUS K UCCIEA0BAHUIO OKPYKAIOIIETr0 MUpa (MOIEIMPOBaHUE
(bu3MUYeCcKuX MPOIECCOB, 3aa4u IKOHOMUKH);

— ONEPUPOBATh B CTAHAAPTHBIX CUTYALUSIX IPOU3BOIHBIMU BBICIIHUX MOPSIKOB;

— YMEeTb IPUMEHSATH MPU PEUICHUH 3a/1a4 CBOWCTBA HEMPEPHIBHBIX (DYHKIUI;

— OBJIaJIETh OCHOBHBIMHU CBeJleHUsIMU 00 uHTerpaie HptoTona- JleiiOHuma u ero mpocreimmx
MIPUMEHEHHUSIX.

COAEP) XAHUE OBYYEHUSI(npo¢uibHbIii ypoBeHb)



AJITEBPA U HAYAJIA AHAJIM3A

10 kacc
1. «IloBTOpPEHUE» (4 Yaca)

Oynkius. CiocoOs! 3aaanus GyHkuu. O0macTb onpeaeneHus, 00IacTb 3HAYCHUS
¢bynkuuu. I'padukn pynkuuit. CBoiicTBa QYHKITHIA.
2. «/lelicTBHTEIbHBIE YHCaa» (12 yacoB)

HarypanbHhblie u nenbie yncna. PanronansHeie ynciia. MppanroHaibHbIE YHCIIA.
MHO0%€eCTBO NEUCTBUTENBHBIX YHCEN. MOMyNb IeHCTBUTEIBHOIO Yncaa. Meron
MaTeMaTUYeCKON MHAYKIUH.

3. «YucaoBbie pyHKuum»(9 4acon)
Omnpenenenre YUCIOBOM PYHKIIMH U CTIOCOOBI ee 3aanus. CBoHCTBA (DYHKIIMIA.
[lepuoanueckue pynkuuu. ObpaTHast QyHKIHUS.

4. «Tpuronomerpnueckune GpyHkuun»(24 yaca)

UucnoBas OKpy>KHOCTh. UncioBasi OKpYKHOCTbh Ha KOOpAUHATHOM TuiockocTH. CHHYC U
KOCHHYC, TAHT€HC U KOTaHT'eHC uncia. Tpuronomerpuueckue pyHKIUU YUCIOBOIO apryMEeHTa,
UX cBOMCTBa U rpaduku. I'pagycHoe U pagraHHOE U3MEPEHUE YIIIOB; TPUTOHOMETPUYECKUE
(YHKIMH YUCIIOBOTO, YIJIOBOTO apryMeHTa.

OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, CBA3bIBAIOLINE (PYHKIIUN OJHOTO U TOTO K€
apryMeHT, UX IPUMEHEHHE /ISl BHIYMCIICHNS 3HAYEHUH TPUTOHOMETPHUYECKUX (QYHKITUI
HEKOTOPOTO apryMeHTa 10 U3BECTHOMY 3HAUEHUIO OJHON U3 TPUTOHOMETPUUYECKUX (DYHKIIUN
TOTO k€ aprymeHnTa. @opmyibl IPUBEACHUS.

[IpeobpazoBanue rpaduKoB: MapauIeIbHBIN MEPEHOC, CAMMETPHSI OTHOCUTEIBHO OCEH
KOOpJIUHAT U CUMMETPHSI OTHOCUTENIBHO Hauana KOOpAUHAT, CHMMETPUS OTHOCUTENILHO MPSMOM
y=X, paCTsDKEHHUE U CKAaTUE BIIOJIb oceit koopauHaTt. [loctpoenue rpaduka pynkuun y=mf(X) u
y=f(kx), eciiu uzBecten rpaduk dyukiuu Y=f(X). [lepuoanunocts pyukuuii. I'paduk
TapMOHHYECKOTO KOJICOAHUS.

5. «Tpuronomerpuveckune ypaBHeHus» (9 4acoB)

ApKCcUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTaHTeHC uKcia. Pemenne mpocredmumx
TPUTOHOMETPUYECKUX ypaBHEHUI. MeToIbl pelieHrs TPUrOHOMETPUYECKUX YPaBHEHUIA:
pa3ioKeHue Ha MHOXKUTEJIH, BBe/IeHUE HOBOM nepeMeHHOU. OTHOPOIHbIE YPAaBHEHHUS.
[Ipocreiinye TPUrOHOMETPUYECKUE HEPABEHCTBA.

6. «IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BhIpaskeHuii» (20 yacoB)

DopMyIIbl CIOKEHUS ApTyMEHTOB, POPMYIIBI ABOMHBIX YIJIOB, IOHMKEHUS CTETICHH.
[IpeoGpazoBanue cyMM TPUTOHOMETPHUUECKUX (PYHKIIMI B MPOU3BEACHUE, IPeoOpa3oBaHue
npou3BeieHu B cyMMEI. [IpeobpazoBanusi TpPUTOHOMETPUYECKUX BhIpakeHUH. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHHUI U HEPABEHCTB.

7. «IIpousBoaHas» (31 yacoB)

UYucnosele mnocnenoBaTensbHocTH. Ilpeaen uymcioBoil mocnenoBaTenbHOCTH. Cymma
OeckoHeuHOI reomerpuueckoi mporpeccuu. [lonsrue npenena GpyHkunu (Ha 6ECKOHEUHOCTH U
B TOUKE).

3ajaun 0 KacaTeabHOM K rpaguKy QYHKIIUH U O CKOPOCTH MPSIMOJIMHEHHOTO JIBM)KEHUS,
MPUBOSAIINE K MOHATUIO TPOU3BOIHOM. [Ipon3BoaHAs Kak HOBas MaTeMaTHYeCcKasi MOJIEIb, €€
oTIpeieNieHne, FeOMETPHUECKUI 1 MeXaHUUECKUI CMBICI. YpaBHEHUE KacaTebHOU K rpaduky
¢bynkuuu. [IpousBoaHas cymmbl, Ipou3BeAeHUs, YacTHOTO. J{uddepenirpoBanne cTerneHHoH
¢byHkmu, tuddepeHpoBanue Tpuronomerpudeckux QyHkuid. [Iponszsonnas y=f(kx+m).



[TpumeHeHre MPOU3BOIHON ISl HCCIIETOBAHUS (PYHKIIMI HA MOHOTOHHOCTD H
9KCTpeMyMbl. OThICKaHHE HAUOOBIINX M HAMMEHBIITNX 3HaYeHUH QyHKIMA. BepTukaapHbie U
TOPU30HTAIBHBIE aCUMITOTHL. I'paduku qpoOHO-TMHEHHBIX (YHKIIHMA.

HaxoxaeHne ckopocTu s mpotiecca, 3aqaHHoro Gopmyioi uinu rpadukom. Bropas
MIPOU3BOJIHAS U €€ (PU3UUECKUN CMBICIL.

8. «KoMIuIeKkCHbIE YU CIa» (9 YacoB)

KommnnekcHeie uncna. ['eomerpuueckas HHTEpIpeTalysl KOMIUIEKCHBIX YHCET.
JleiicTBUTENbHAS M MHUMAsl YacTh, MOJ1YJIb U @pTyMEHT KOMIUIEKCHOTO YHCJIa.

AnreOpandeckast u apudmMeTrnaeckas GOpMbI 3aIHCH KOMITICKCHBIX YHCEIL.
ApudpmeTrnueckre HaJ KOMIUIEKCHBIMH YHCIIAMH B Pa3HBIX opmax 3amucu. KoMIiekcHo
conpsbKeHHbIE yKcia. Bo3BeneHue B HaTypaibHyO cTeneHb (hopmyna Myaspa). OcHoBHas
TEOpHUsl anreopsl.
9. «Kom0nHaTopuka u BEpOSATHOCTB) (7 4acoB)

[IpaBuno ymuoxenus.. Kombunaropusie 3anaun. [lepecranoBku u hakropuainsl. Beioop
HECKOJIbKUX JIEMEHTOB. buHoMManbHble koapdumeHTsl. CinydaiiHble COOBITUS U UX
BEPOSITHOCTH.

11 kaace

1. «IToBTOpEHME» (4 YaCOB)

Tpuronomerpuueckue ypaBHeHUs U HepaBeHCTBa. [IponsBoanas. Ilpumenenune
MPOU3BOJHOM.

2. «MHOrowieHnl» (9 yacoB)

MHorouieHsl OT OJHOM EPEMEHHOM. J[eTMMOCTh MHOTOUJIEHOB. [leleHne MHOTrO4YIeHOB
¢ octaTkoM. PannoHanbHble KOpHU MHOTOWIEHOB C LieJbIMU Koaddunuentamu. Cxema ['opHepa.
Teopema besy. Uncio kopHeil MHOrousieHa. MHOTOWIEHBI OT JBYX MEPEMEHHbBIX. DOPMYIIbI
COKpAILIEHHOTO YMHOKEHHU JJIs1 CTapiiux cTeneneil. buanom Herotona. MHOTOUIIEHBI OT
HECKOJIBKUX [IE€PEMEHHBIX, CAMMETPUUYECKHE MHOTOYUJICHBI.

3.«Ctenenu u kopuu. Crenennbie Gpynkuuu» (19 yacon)

[TonsiTue KOpHS N-i CTENEHU U3 AECHCTBUTEIBHOTO yncaa. OyHKIUSA y= /x , €€ CBOMCTBA U
rpaduk. CoiicTBa kopHs N-it cTenienn. OO00IIeHNE TOHATHS O MTOKa3aTele CTENEHHU: CTENEHb C
J00BIM paloHaIbHBIM NoKa3aTesieM. [loHsTHe cTenenu ¢ JeicTBUTEIbHBIM MTOKA3aTEIEeM.
CBoiicTBa CTENEHH C PallMOHAILHBIMU MOKa3zarensimMu. [Ipeobpa3zoBanue uppanroHalIbHbIX
BBIPaXKCHUM.

CrenenHast GyHKIHS y=Q/; ( o/x - palMoHaNIbHOE YMCIIO0), €€ CBOMCTBA (BKIIIOUAs
dbopmyny nuddepeHupoBanns) 1 rpaQuk.

4. «Iloka3zarenbHas u Jorapupmuyeckas pynkuuun» (27 yacon)

IToxa3zaTtenbHast GpyHK1HMS, ee cBoiicTBa U rpaduk. [lokasarenbHble ypaBHEHUS U
HepaBeHCTBa, [lonsatue norapugpma. OCHOBHOE JOTaprUPpMHUUECKOE TOXKIECTBO.

®ynkius y=logaX, ee cBoiictBa u rpaduk. Coiicta noraprdmos. Jlorapudmuueckue
ypaBHEeHHUs U HepaBeHCTBa. [lepexosr kK HOBoMy ocHOBaHuUIO Jorapupma JuddepenmpoBanne
NoKa3aTeabHOM U Jorapupmuyeckoit pyHkuuil. Jlecatuunblil u HaTypanbHbIl Jorapudm. Yucno
e.

5. «IlepooOpa3Has u HHTErpa»» (8 yacos)

IlepBooOpa3Has u HeonpeAeaeHHbIH nHTerpai. OnpeaeaeHHbI HHTErPal U ero
MCTOJIb30BAHUE JUTSL BEIUMCIIEHUS Momiaeil miockux ¢puryp. @opmyna Hetotona-JIlebHuna.
[Ipumenenue uHTerpana B (GU3MKE U FreOMETPUH.

6. «JJ1eMeHThI TEOPUHU BePOSITHOCTEH U MATEeMATHYECKOH CTATHCTHKI (9 YacoB)



TabnuuHoe u rpaduveckoe npeacTaBlieHNe JaHHBIX. YHUCIOBbIe XapaKTEPUCTUKU PSJIOB
JTAaHHBIX.

[ToouepenHsplil 1 OTHOBPEMEHHBIHN BBIOOP HECKOJIBKUX IEMEHTOB U3 KOHEYHOT'O
MHOkecTBa. POPMYJIbI YKCIIa IEPECTAHOBOK, COUYETAaHUM, pa3MelleHul. Pemenue
KoMOMHATOpHBIX 3a1a4. Popmyna 6mHoma Hetorona. CBoiicTBa OMHOMHUAIBHBIX
kodpduuuenTos. Tpeyronpuuk [Tackans.

DneMeHTapHbIE U CII0KHbIE COOBITUS. PaccMOTpeHne citydaeB U BEPOSITHOCTh CyMMBbI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTb IPOTUBOIIONIOKHOTO coObITUsA. [loHATHE O
HE3aBUCHUMOCTH COOBITHH. BepoATHOCTD M CTaTHCTHYECKAs YaCTOTA HACTYIICHHS COOBITHSL.
Pemrenne npakTuyeckux 3aad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

7. «YpaBHeHus1 M HepaBeHcTBa Cuctema ypaBHeHMii U HepaBeHCTB» (30 yacoB)
PaBHOCUIIBHOCTD YpaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHBIE IPUEMBI PEILICHUS! CUCTEM

YpaBHEHHUM: MMOICTAaHOBKA, aJlreOpandecKkoe ClI0KeHNe, BBEJICHIE HOBBIX IIEpEMEHHBIX. Perienne

MIPOCTEMIINX CUCTEM C IBYMs IEPEMEHHBIMHU. Pelienne cucreM HEpaBeHCTB ¢ OJHOU

nepeMeHHoi. Meros nunTepBanoB. M300pakeHuss Ha KOOPAMHATHON TJIOCKOCTH MHOXKECTBA

pelIeHNs YpaBHEHUN U HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU U UX CUCTEM.

«HTorosoe mosTopenne 10-11 kaacc» (26uacon)

COIJEP KXAHUE OBYUEHUA
IT'EOMETPUSI

10 kiace

1. «BBeaenne» (5 yacon)

[Ipenmer crepeomeTpuu. OCHOBHBIE MMOHATHS CTEPEOMETPHHU (TOUKA, IpAMas,
IJI0CKOCTh, MPOCTPAHCTBO). AKCHOMBI cTepeoMeTpun. HekoTopeie ciencTBus u3
aKCHOM.

2. «I[lapanjieJJbHOCTH MPSIMBIX H MJI0CKOCTEN» (14 yacoB)

[TapannenbHOCTh NPSIMBIX, MPSIMON U TVIOCKOCTH. B3anMHOE pacmoioKEeHUE NPsIMbIX B
MIPOCTPAHCTBE. YTOJI MEXAY ABYMS MPSIMBIMU B ITpocTpaHcTBe. [lapamienbHOCTh MII0CKOCTEH.
Terpasrap u mapannenenumne.

3. «IlepneHAMKYJISIPHOCTH NPAMBIX U ILUI0CKOCTE» (17 yacoB)

[lepnenIuKynIApHOCTH NPSAMOI U TIOCKOCTH. [lepneHIuKynsap U HaKIOHHBIE.
Yroa mexay npsaMoi U I0CKOCThIO. [ByrpanHbIil yroi. JIMHEHHbBIN yroi JByTrpaHHOTO
yria. Paccrosiuue oT TOUYKH 0 TIOCKOCTU. PaccTosiHue Mex 1y napajiienbHbIMU
IJIOCKOCTSAMU. PaccTosiHue MEX Ty CKpEeIUBaOIIUMHUCS NPSAMBIMU. Teopema o Tpex
neprnenaukynsapax. [lepnenqukynspuocts miuockoctedd. IlapannensHoe
npoexktupoBanue. M3o0paxeHne MpoCcTpaHCTBEHHBIX QUTYD.

4. «Muororpannuxkm» (18 yacon)

[TonsiTne MHOTOrpanHuKa. Bepuinnel, pedpa, rpann MHOrorpaHauka. [Ipusma, ee
OCHOBaHUe, 00KOBBIE pedpa, BhICOTa, O0KOBasi MOBEPXHOCTH. [IpsiMas v HaKIIOHHAS TIPU3MBI.
[IpaBunbuas npusMma. [lapannenenunen. Ky6. [Tupamuna, ee ocHoBanus, 60koBbIe pedpa,
BBICOTa, O0OKOBasi MOBEPXHOCTh. TpeyronpHas nupamuaa. [IpaBunbHas nupamuaa. Y cedeHHas
nupamuaa. CumMeTpusi B KyOe, B apalijienenurnese, B npu3mMe, nupamuze. [lonstue o
CUMMETPUHU B IPOCTPaHCTBE (LIEHTpallbHas1, 0ceBas, 3epkaibHas). [Ipumepsl cuMMeTpun B
okpyxaromieM mupe. Cedenus kyOa, mpu3mbl, upamMubl. [IpeacraBienus o npaBUIbHBIX
MHOTOTpaHHUKaX (TETpadap, Ky0, OKTadp, AOJAEKAIP, UKOCASIP).

5. «Bekropsl B mpoctpancTBe» (10 yacos)

[Tonsitue BexTopa B mpoctpaHcTBe. Cllo’keHHe U BBIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha yKcio. KoMrianapHble BEKTOPHI.
«IToBTOpenue» (3 yaca)



11 knacc
1. «Mertoa KoopauHAT B mpocTpaHcTBe» (18 yacos)

JlexapToBbI KOOPAMHATHI B IIpocTpaHcTBe. PopMysia pacCTOSHUS MEXAY IBYMSI TOUKAMHU.
Bexropsl. Monyns Bekropa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB U YMHOKEHHUE BEKTOpa
Ha ynciao. CkanspHoe pou3BeieHne BeKTopoB. KoopanHaTel BEKTOpa. YT01 MEXIy BEKTOPaMHU.
Konnuneapnsie BekTopbl. Pa3noskeHne BEKTopa 1o IByM HE KOJUIMHEAPHBIM BEKTOPaM.
Komrumanapueie BekTopbl. PaznoxkeHnne no TpéM He KOMIIaHAPHBIM BekTopaMm. Popmyiia
pPacCTOSIHUSA OT TOYKH JI0 IIOCKOCTHU. Y paBHEHUS c(hepbl U MIIOCKOCTH.

2. «naunap, konyc u wap» (20 yacon)

Hunuuap u konyc. Yceu€Hnsiii kKonyc. OCHOBaHUE, BEICOTA, OOKOBast MOBEPXHOCTb,
oOpasytomasi, pa3sepTka. OceBbIe CEUSHHS U CEUSHHS Mapajuiebabie ocHoBaHuto. [lap u
cdepa, UX cedeHus1, KacareabHas IIOCKOCTh K cepe.

3. «O0BbeMbI TeJI U 10U TOBepXHOCTH» (19 yacoB)

[Tonsarue 06 o6beme Temma. OTHOMIEHHE 00BEMOB TTOA00HBIX Tesn. Dopmyrsl 00bema Kyda,
MPSIMOYTOJIBHOTO NapajuieNenunes1a, npusmsl, HuauHapa. opmyiel o0bemMa nupamMuabl 1
KoHyca. @opMyIIbl IJIOMIAAN TOBEPXHOCTH IMIIMHAPA U KoHyca. DopmMyiibl o0bema mapa u
wiomaau chepsl. OT 3emiieMepust k reometpun. "Hauana" Epxinaa. [ludarop. danec.

AKcroMaTuka, onpeesieMble 1 Heonpeaensaemble NoHsaTus. TeopeMbl. EBkinaoBa
reoMeTpus u reomerpust JlobaueBckoro.

4. «I'eoMeTpus HA MJIOCKOCTH» (8 YacoB)

CBoO#icTBO OMCCEKTPHCHI yIila TpeyroiabHUKa. Pemenue TpeyroapHuka. Boranciaenue
OMCCEeKTPHUCHI, MEIMaH, BBICOT, PaJlyCOB BIMCAHHON HAMMCAaHHON OKpyx)HOCTeNH. DopMyIibl
IUIOLIaIM TpeyroibHUKa: popMyna ['epoHa, BeIpakeHHE MIJIOIaAN TPEYTrOJIbHHUKA Yepe3 paauyc
BIIMCAHHOW W ONMMCAaHHOW OKPY>KHOCTH.

BrrunciieHue yrioB ¢ BEpPIIMHON BHYTPHU U BHE KPYTa, YIjia MEXIy XOPAOU U KacaTeIbHOM.

TeopeMa o mpou3BeeHUU OTPE3KOB XopI. Teopema o kacarenbHOM U cekyen. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH M JIMAaroHaJel napamienorpaMma

BnucanHnble onrcaHHbIe MHOTOYTOJIbHUKH. CBOMCTBA U IPU3HAKH BIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJBHUKOB. [ 'eoMeTpruueckue Mecta Touek. Penienue 3agad ¢ moMoIbLo
reoMeTpHUYECcKUX peoOpa3zoBaHuil U reoMeTpuyeckux MecT. Teopema UeBbl U Teopema
Menenas. Dmnuric runep6oa, napadoya kak reoMeTpruueckue Mecta Touek. Hepaspemmmocts
KJIACCUYECKUX 3a/1a4 Ha IOCTPOEHUE.

«HTorosoe nosropenne 10-11 kiaace» (3 yaca)



TemaTn4eckoe IJIAHUPOBAHHUE

10 xmacc  anreOpa ¥ Havaja aHaIN3a
NeNe Tema Bcero vacoB 136
1 | IloBropenue matepuana 7-9 knaccoB 4
2 | JelcTBUTENbHBIE YKCTA 12
3 | Yucnosble QyHKIMH 9
4 | Tpuronomerpuyeckne QpyHKIUH 24
5 | TpuroHomerpuieckre ypaBHEHHUs 9
6 | IIpeoOpazoBaHue TPUTOHOMETPHUYECKHUX BBIPAKEHUH 20
7 | KommekcHble uncna 9
8 | IIpousBogHas 31
9 | KombOuHaroprka u BeposITHOCTh 7
IToBTOpEeHUE 11
11 kmacc  anreOpa M Havaja aHATU3a
NeNe Tema Bcero yacoB 132
1 | IToBropenue kypca 10 kmacca 4
2 | MHOro4aeHbI 9
3 | Crenenu u kopHu. CTeneHHble QYHKIUH 19
4 | TokazaTenbHas u norapumuueckast QyHKIMN 27
5 | IleppooOpa3Hasi U UHTErpas
6 | DIeMeHThI TEOPUH BEPOATHOCTEH U MaTEMAaTHYECKOH CTaTUCTUKH
7 | YpaBHenus u HepaBeHcTBa. CHCTEMbI ypaBHEHHI U HEPABEHCTB 30
8 | O6obuiarolIKe TOBTOPEHNE 26
10 kmacc  reomerpust
NeNe Tema BCETO 4acoB 68
1 | Beenenue 5
2 | [apamnenbHOCT IPSAMBIX U TUIOCKOCTEH. 14
3 | [eprneHAUKYIAPHOCTD MPSIMBIX U IIOCKOCTEH. 17
4 | MHororpaHHuk 18
5 | BekTopsl B IpOCTpaHCTBE 10
6 | [loBTopenme 4
11 xkmacc  T'eomeTpust Ha WIOCKOCTH
NeNe Tema BCETO 4acoB 66
1 | Merox KOOpJHMHAT B IPOCTPAHCTBE 18
2 | Hunmuaap, xoHyc, map 20
3 | OOBEeMBI TN U IWIOMIAIN UX TIOBEPXHOCTEH 19
4 | T'eomeTpus Ha TIOCKOCTH 9




COIAEPXAHHUE TEM YYUEBHOI'O KYPCA
IHO TEOMETPUHN
10 xkiaace



Tema 1. «BBeaenue» (5 yacon)

[Ipeamer ctepeomerpun. OCHOBHBIE TOHSTUS CTEpeOMETpuM (TOUKa,

npsmasl,
IJIOCKOCTh, MPOCTPAHCTBO). AKCHOMBI cTepeoMeTpuu. HekoTopeie crneiacTBust u3
AKCHOM.
Tema 2. «Ilapaniie1bHOCTH NPAMBIX U IJI0CKOCTei» (14 yacoB)
[TapannenbHOCTH NPSAMBIX, IPSIMOU U INIOCKOCTH. B3auMHOE pacrionoxeHue
IpSAMBIX B IIPOCTPAHCTBE. YTOJ MEXKIY JABYMS IPAMBIMHU B IIPOCTPAHCTBE.
[TapannenbHOCTH MIIOCKOCTEN. TETpa’ip U MapauIeNenUune.

Tema 3. «IlepneHAUKYJISIPHOCTH NPAMBIX H INIOCKOCTEN» (17 yacos)

[lepneHAUKYIAPHOCTD NPSIMOM U IUIOCKOCTH. llepnenanKynsp u HaKJIOHHBIE.
Yron Mexay nOpsSMOHM M IUIOCKOCTBIO. JIByrpaHHbIM yros. JIMHEWHBIN yrou
JBYTPAHHOTO
yriaa. PaccTosiHME OT TOYKM 10 IUIOCKOCTH. PaccTosiHue mMexay napajielbHbIMU
IUIOCKOCTSMHU. PaccTosiHne MexIy CKpelIMBAaIOIIUMHCS HpsMbIMH. Teopema o
TpeX
nepneHaukyspax. llepnenaukynsapHocte  1mockocted.  [lapamnensHoe
npoektupoBanue. M300paskeHre mpocTpaHCTBEHHBIX QUTyp.

Tema 4. «Muororpanaukm» (18 yacos)

[lonatne wmHoOrorpaHHuka. BepumuHbl, pebGpa, TpaHM MHOTOrpaHHHKA.
[Ipusma, ee ocHoBaHue, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. [Ipsimast
U HakJoHHas npusMmbl. [IpaBunbHas npusma. Ilapamnenenunen. Ky6. IMupamuna,
ee OCHOBaHus, OOKOBBIE pedpa, BBICOTA, OOKOBas MOBEPXHOCTb. TpeyrosibHas
nupamuza. [IpaBunbHas nupamuja. YceueHHas nupamuaa. Cummerpus B KyOe, B
napajuleleluIene, B npusMe, nupamuze. [lonsatue o cummMerpun B IpOCTPAHCTBE
(ueHTpanbpHas, oceBas, 3epKaibHasi). [I[puMepsl CHMMETpUN B OKPYKAIOIIEM MUDE.
Ceuenust KyOa, nmpusMmbl, nupamuisl. IlpencraBieHus o0  OpaBUIIBHBIX
MHOTOTPAaHHHUKAX (TETpa’ap, KyO, OKTasAp, A0AEKadIp, UKOCAIP).

Tema 5. «BekTopsbl B mpocrpancTBe» (10 yacoB)
[lonsitTue BekTOpa B mpocTtpaHcTBe. CIIOXKEHHWE W BBIUUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpA Ha YuCiI0. KoMIuiaHapHbIe BEKTOPBL.
».
Tema 5. «IloBTOpeHue» (3 yaca)

COILEPKAHUE TEM YYEBHOI'O KYPCA
O rEOMETPUU NPOPUJIBLHBLIN YPOBEHbD



11 kaace
Tema 1. «MeToa KoopAUHAT B mpocTpancTBe» (18 yacos)

JlekapToBbl KOOpPAMHATHI B mpocTpaHcTBE. DopMmyina pacCTOSHHUS MEXKIY
nByMsl Toukamu. Bektopel. Moayns BekTopa. PaBeHCTBO BekTOpOB. CloOKEHHE
BEKTOPOB M YMHOKEHUE BEKTOpA Ha 4MCi0. CKAIAPHOE NMPOU3BEAECHNUE BEKTOPOB.
Koopaunatel BekTopa. ¥Yrom wmexnay Bekropamu. KoiuimHeapHblE BEKTOPHI.
Pa3noxkeHne BekTOpa MO JBYM HE KOJUIMHEApHBIM BekTopaMm. KommaHapHbie
BEKTOpbl. Pasnmoxkenne 1no TpEM HE KOMIUIAaHApHBIM BekTtopam. Dopmyna
PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH. Y paBHEHUS cephl U MIOCKOCTH.

Tema 2. «{ununap, KoHyc u map» (20 yacos)

Hunuaap u xoHyc. Yceu€HHblii kKoHyc. OcHOBaHHE, BbICOTa, OOKOBas
NOBEpXHOCTb, OOpa3ytomiasi, pa3BepTka. OceBble CEUYEHHS M  CEUYCHHS
napasuienbHbie ocHoBaHu0. [lap u cdepa, ux ceyeHus:, kacaTelibHasl MIOCKOCTh K
cepe.

Tema 3. «O0beMBbI TeJI M IVIOMIAAN MOBEPXHOCTI (19 yacoB)

[lonstue 00 ob6beme Tena. OTHOIIEHHE O00BEMOB MOMOOHBIX Ten. DoOpMyIibl
o0beMa Ky0a, MPSIMOYTOJIBHOTO MapajuieNienuIea, Mpu3Mbl, HUIUHApPa. DopMyibl
o0beMa mupaMuibl U KoHyca. DOpMylbl IUIOMAAUM MOBEPXHOCTH LMIMHApPA U
koHyca. ®opmynbsl obbema mapa W miomanu chepel. OT 3emuemepus K
reometpud. "Hauana" Esximna. [Tudarop. danec.

AKcuOMaTuKa, ONpENENIeMble M HEONpPEAENsIEMble MOHATUA. TeopeMbl.
EBxinnoBa reomerpus u reomerpus JlobaueBckoro.

Tema 4. «I'eomeTpus HA MIIOCKOCTI (8 YacoB)

CBOWCTBO OHMCCEKTPUCHI yIyIa TpeyroibHUKa. PelmeHune TpeyroyibHHKA.
Breruncnenne OMCCEKTPUCH, MEAWaH, BBICOT, PAaJMYCOB BIIMCAHHOW HAIMCAHHOMN
OKpYyXHOCTEH. DOpMYyIIBI TIJIOMIAIU TPEYTroJbHUKA: (hopMyna ['epoHa, BeIpaKeHHE
IUIOILAINA TPEYTOJIbHUKA YepEe3 PaJNyC BOMCAHHOW U ONMCAHHOW OKPY>KHOCTH.

Brruuciienue yrioB ¢ BEpIIMHOW BHYTPU U BHE KpYra, yrjia MExKIy XOpAOu U
KAaCcaTEJIbHOM.

Teopema O npoM3BEACHHM OTPE3KOB XOpA. Teopema O KacaTeabHOM U
cekyuien. Teopema 0 cyMMe KBaJIpaToB CTOPOH U AMArOHAJIEH Mapajuiesiorpamma

Bnucanubie onucanHble MHOTOYTOJIbHUKA. CBOMCTBA U MPU3HAKUA BIUCAHHBIX
U OIMCAHHBIX YETBIPEXYTOJIBHUKOB. ['eoMerpumyeckne Mecra TOdeK. Pemenue
3aa4 C MOMOUIbI0 T€OMETPUUYECKUX MPeoOpa3oBaHUIl U T€OMETPUUECKUX MECT.
Teopema YeBsr u Teopema MeHenas. OJmmmnc TumnepOosa, mapaboia Kak
r€OMETPUYECKNE MeCTa TOo4YeK. HepaspemmmocTh KIIACCMYECKMX 3a7ad  Ha
ITIOCTPOCHHE.

Tema 5. «UTorosoe mosropenue 10-11 kiaace» (3 yaca)
3auet «OcHOBHBIC (DOPMYITBI CTEPEOMETPHUI.






