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HosicHuTebHASA 3aNMCKa

Pabouas mporpamMMa HMHIMBUAYaJbHOTO OOy4eHHs ydyeOHoro mpeamera «Martematuka» s 10
kiacca (manee — IIporpamMma) cocraBieHa B COOTBETCTBHHM C OCHOBHOI 00pa3oBaTelbHON MpOrpaMmMmoit
cpeanero oOmero oOpa3oBanuss MyHUIMIIAIBHOTO OFOHKETHOTO 00IIE00pa30BATENBHOTO YUPEHKICHHS
«Cpennsisi obmeoOpa3oBarenbHas mkoysa Ne 15» ropoackoro okpyra Cnacck- JlampHuii, ¢ y4érom
MPUMEPHOH MPOrpaMMBI 10 Y4eOHOMY MpeaMeTy «MareMaTHkay

Peanmuzamus Ilporpammel obGecrieunBaer BbinmosHeHue TpeboBanmii GI'OC COO u pocTmkeHue
cienyromux ocHoBHBIX 1enerd COO:

1) nyist Bcex y4eOHBIX MPeAMETOB:

- obecrieyeHue JINYHOCTHBIX Pe3yJabTaToB ocBoeHUs [Iporpammsl;

-o0ecreyeHue OBJIAJCHUS yYalllUMUCA OCHOBAMU YUTATENbCKON KOMIETEHLIUU, TPUOOPETECHUS MU
HaBBIKOB paboTHI ¢ HHpOpMaLKeH, yJyacTus B IPOSKTHOHN JEATEIbHOCTH, KaK yCIOBUE (POPMHUPOBAHUS Y
yUalUXCsl MEXIPEAMETHBIX TOHSITHIA;

- (opMupoBaHue |y ydYalIMXCS  YHHBEpPCAIbHBIX Y4€OHBIX JEHCTBUH  (pEryJIsSTHBHBIX,
M03HABATENIbHBIX, KOMMYHHUKATHUBHBIX ).

2) ¢ yuétom cnenupuku yueoHoro npeamera «MaremaTukay:

e hopMHUpOBaHUEe TPEACTABICHUN O MaTeMaTUKEe KaK YHHUBEPCAJIbHOM SI3bIKE HAyKH, CpE/ICTBE
MO/JICJIMPOBAHUS SIBICHUH U MPOLIECCOB, 00 UIESIX U METOJIaX MaTeMaTHKHU;

epa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aITOPUTMUYECKON
KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Ui Oyaymied mnpodeccHoHaIbHOMI
NesTeNbHOCTH;

® OBJIaJIleHMEe MATEMAaTHYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOIMMBIMH B ITIOBCEHEBHOM KU3HU;

¢ BOCIIMTAHUE KYJIbTYpPhl JUYHOCTH, OTHOIICHHS K MAaTeMaTHKEe KaK K YacTH OO0IIe4erIoBEeYeCKOi
KYJIBTYpBbl, IOHUMAaHNE 3HAUMMOCTH MaTEMAaTUKHU JJIs1 HAyYHO-TEXHUYECKOI0 Iporpecca.

OO01mas xapakTepuCcTHKA y4e0HOI0 npeaMera
«MaremaTtuka»

Matemaruueckoe oOpa3oBaHUE B CPEAHEN ILIKOJE CKJIAAbIBACTCS U3 CIEAYIOIIUX COJEpKaTelbHbBIX
KOMIIOHEHTOB  (TOYHbIE Ha3BaHWs OJIOKOB): a1cedpa; Hauana AaHAIU3A; 2e0MEMPUSL; ITEMEHN bl
KOMOUHAMOpUKU, meopuu 6eposAmHocmeil, CMaAmucmuKku u Jjao2uxku.B cBoell COBOKYIHOCTH OHH
OTpaXkaroT OOraThlii OMBIT O0OYyUEHHUsI MAaTEMATHKE B Halllel CTpaHe, yYUTHIBAIOT COBPEMEHHbIE TEHICHIIUU
OTEUECTBEHHOW W 3apyOEKHOW IIKOJBI M TIO3BOJISIIOT PEAIM30BaTh TOCTABJICHHBIE TEPE] MIKOJIbHBIM
o0Opa3oBaHHeM L1 Ha HH(HOPMALIMOHHO EMKOM M MPAKTUYECKH 3HAYMMOM MaTepuaie.

Anrebpa ¥ Hayajia aHajlu3a — OAMH U3 BaKHEHIIMX KOMIOHEHTOB MaTeMaTH4YeCKOTro oOpa3oBaHMS,
HEOOXOIUMBIM Uil NPUOOpETEeHUS] KOHKPETHBIX 3HAaHUM W TNPAKTUYECKH 3HAYMMbBIX YMEHMHH,
(dbopMHUpOBaHUS S3bIKAa OMMCAHUS OOBEKTOB OKPY)KAIOLIET0 MHUpA, JUISl Pa3BUTHs MPOCTPAHCTBEHHOTO
BOOOpa)keHU s, UHTYUIIUH, MATEMaTHYE€CKON KYJIbTYpPbI yHaIlIuXCsl.

DneMeHTBhl  JIOTUKH, KOMOWHATOPHKH, CTaTUCTUKM U  TEOPUU  BEPOSTHOCTEH CTAHOBSTCS
00s3aTeIbHBIM ~ KOMIIOHEHTOM IIKOJIBHOTO 00pa3oBaHHs, YCWIMBAIOUIMM €ro NpUKIaJHOE U
NpaKTUYeCKoe 3HayeHWe. OTOT MaTepual HeoOXOJuM, TMpexae Bcero, A (GopMuUpOBaHUS
(GyHKIIMOHATBPHOW TIpPaMOTHOCTM — YMEHUHW BOCHPUHMMATh W  aHAIM3UPOBaTh HH(GOpPMAIUIO,
NPEJCTaBICHHYI0 B PAa3IMYHbIX (OpPMax, MOHUMAThb BEPOSTHOCTHBIM XapaKTep MHOTHX peaJIbHBIX
3aBUCUMOCTEH, IPOU3BOINUTH ITPOCTEMIINE BEPOSTHOCTHBIE PACUETHI.

['eomeTpus — oIMH W3 BaXKHEWIIMX KOMIIOHEHTOB MaTE€MaTHYeCKOro 0Opa3oBaHHs, HEOOXOIUMBIH
JUIE TpUOOpETeHUs] KOHKPETHBIX 3HAHUM O TMPOCTPAHCTBE M MPAKTHMYECKH 3HAYUMBIX YMEHHH,
(dbopMUpOBaHUs S3bIKa OMUCAHHS OOBEKTOB OKPYXKAIOIIET0 MHpa, JUIsl Pa3BUTHSI NMPOCTPAHCTBEHHOTO
BOOOpaXEHUSI U MHTYULIMU, MAaTEMaTHUECKOW KYJIbTYpbI yyaliuxcs. M3ydeHrne reoMeTpuu BHOCUT BKJIAJ
B pa3BUTHE JIOTMUECKOTO MbIlUIeHHs. M3yuenue npeaMera pa3BuBaeT BOOOpaKeHHE, IPOCTPAHCTBEHHBIE



IPEJCTABICHUN CIIOCOOCTBYET 3CTETHMUECKOMY BOCIHTAaHMIO 4YEJIOBEKa, IOHMMAHUIO KpacoTbl U
U3AIIECTBA MAaTEMATUYECKUX DPACCYXKACHUH, BOCIPHUATHUIO TECOMETPUYECKUX (OPM, YCBOCHHUIO HJIEH
cumMeTrpun. Kpome Toro, ocHOBHOH 3ajgaueil Kypca reoMeTpuu sBISETCS HEOOXOIUMOCTh 00eCHeUnTh
IIPOYHOE U CO3HATEIIBHOE OBJIAJCHUE YYAIIMMMCS CHUCTEMOM MATeMAaTU4YEeCKUX 3HAHUM M YMEHWIA,
HEOOXOAMMBIX B IIOBCEJHEBHON J>KH3HH B COBPEMEHHOM OOILECTBE, JOCTATOYHBIX ISl H3Yy4EHUs
CMEXKHBIX JUCLUIUIMH U MPOI0JKEHUS 00pa30BaHMUs.

Mecto yuyeOHOro npeamera « MaremaTuka»

B Y4e0OHOM ILIaHe
OI'OC COO mpenycmaTpuBaeT 00s3aTeNbHOE H3ydeHHE yueOHOro mpeamera «MaremaTtuka». B
nHIuBHAyaIbHOM yueOHOM 1taHe MBOY COII Ne 15 Ha u3ydeHue MaHHOTO MpeaMeTa BhIaeseTcs 36
yacoB (1 4. B HezeNo).

I[lnanupyemble pe3yabTaThl U3YUEHUsI MPeIMeTa

«MaremaTtuka»

JINYHOCTHBIE Pe3yJIbTATHI:

1) BocriuTaHHE POCCHUCKON TPaXKIAaHCKOH HMICHTHYHOCTH: MATPHOTH3MA, yBakeHHs K OTedyecTBy,
OCO3HAHUS BKJIaJ]a OTEYECTBEHHBIX YUCHBIX B Pa3BUTHEC MUPOBOW HAYKH;

2) hopmHupOBaHHE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIECTBEHHON MPaKTHKH;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTHIO Ha
MPOTSHKECHUHM BCEW KM3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY 00pa30BaHUIO KaK K YCIOBHUIO
yCIenTHoM mpodeccnoHanbHOM U 001ECTBEHHON AESITETbHOCTH;

4) oco3HaHHBIN BBIOOp OyayiieH mpohecCHOHATBLHON AEATSILHOCTH Ha 0a3¢ OPUCHTUPOBKH B MHPE
npodeccuii 1 mpodheCcCUOHATBHBIX MPEANOYTEHUN; OTHOIIEHUH K MPO(ecCHOHANBHOM AeSITENFHOCTU KaK
K BO3MOYKHOCTH YYaCTHS B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBCHHBIX M OOIICHAIIMOHATEHBIX
npo6ieM; popMUpOBAaHUE YBAXKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHE OMbITA Y4acTHs B COIHMAIBHO
3HAYUMOM TPYIIE;

5) yMeHHe KOHTpPOJHPOBATh, OICHUBATh M AHAJIM3MPOBAThH TMPOIECC WU pe3yibTaT y4eOHOH u
MaTEeMaTHYECKOH JIeITeTbHOCTH;

6) yMeHHe yrpaBisiTh CBOEH MMO3HABATEIBHOM JAEATEILHOCTHIO;

7) yMeHHEe B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMH, ACTHbMH MJIQJIIETO BO3pPAcTa M B3POCIBIMH B
00pa3oBaTeNnbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-HCCIeI0BaTENbCKOM, MPOSKTHON U JPYTrUX BUIAX
JeSTEILHOCTH,

8) KpUTUYHOCTH  MBIIIJICHH, WHUIMATHBA, HAXOAYUBOCTh, AKTHBHOCTH MPH  pEIICHHH
MaTeMaTHYECKHX 3a7ad.

MertanpeamMeTHble pe3yJibTaThI:

1) yMeHHe caMOCTOSITEIbHO OMPEACTSATh IEJU CBOCH IEATEILHOCTH, CTABUTh U (DOPMYITUpPOBATh JIJIs
ceOst HOBBIE 3a/1a4H B yueOe;

2) yMEHHE COOTHOCHUTBH CBOHM JCHCTBHUS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH KOHTPOIb
CBOCH JIEATEIIBHOCTH B TIPOIECCE JTOCTIIKEHUS Pe3ysIbTara, OMpPEIeNaTh CIIOCOOBI ISHCTBH B paMKax
MPEIJIOKEHHBIX YCIOBUW U TpeOOBaHMI, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHH C
W3MEHSIONIENCS CUTYallUEeH;

3) yMeHHE CaMOCTOSATEIILHO MPUHUMATh PEUICHUS, TNPOBOJAWTh AaHAJIN3 CBOCH JEATEIBHOCTH,
MIPUMEHSITh Pa3IU9IHbIC METO/IbI TIO3HAHHS,

4) BiajicHHE HABBIKAMU MMO3HABATEIBLHON, YU€OHO-MCCIICIOBATEIbCKON M MTPOSKTHOMN JICATEIbHOCTH;

5) ¢popmupoBaHHEe TMOHATHIHOTO armapara, YMEHHsS CO3/1aBaTh OOOOINEHUS, YCTaHABIMBATH
aHAJIOTUHU, KIaCCH(PUIIPOBATH, CAMOCTOSTEILHO BEIOMPATh OCHOBAHUS U KPUTEPUU ISl KJIACCU(PUKAIUY;

6) yMeHHMe yCTaHaBIWBATh MPUYHHHO-CJICICTBCHHBIC CBS3M, CTPOUTH JIOTHMYECKOE pacCCyKICHHE,
YMO3aKJIFOUEHHUE U JIeTaTh BHIBOJIBI;



7) dopmupoBaHue KOMITETEHTHOCTH B obnactu HCTIOTh30BaHUS nH(pOpMaIMoHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

8) yMeHue BHAETh MATEMaTHYECKYIO 3aJady B KOHTEKCTE MPOOJIEMHOW CHTyalldd B JAPYIUX
JTUCHUILIMHAX, B OKpYKaIOIeH KU3HU;

9) yMeHHE HAXOJUTh B PA3JIUYHBIX HCTOYHHKAX HH(POPMAIMIO, HEOOXOTUMYIO ISl PEIICHHUS
MaTEeMaTHYECKUX 3aJa4, W TPEJCTABISITh €€ B IMOHATHOW (hopme, MPUHUMATH PEIICHHUE B YCIOBHSX
HETIOTHOW MJT U30BITOYHOM, TOYHOW MJTM BEPOSITHOCTHON MH(MOpMAIUu;

10) yMEHHUE MOHUMATh U HMCIOJb30BATh MAaTEMaTHUECKUE CPEACTBA HArsiiHOCTH (Tpadukw,
TaOJINILIBI, CXEMBI) IJIS1 WILTIOCTPALIUY, HHTEPIPETALlUU, apryMEHTaI1H;

11) yYMEHHUE BBIIBUTATh TUIIOTE3bl NPU PELICHUH 33Jaud, MOHUMATh HEOOXOAWMOCTh HUX
MIPOBEPKHU;

12) IIOHUMAHHE CYIIHOCTH aJIrOPUTMUYECKHUX MPEANMCAHUNM U yMEHHUE JEeUCTBOBaTb B

COOTBETCTBHUHM C IPEAJIOKEHHBIM aJITOPUTMOM.

IIpeaMeTHbIE pe3y/abTaThI:

1) oco3HaHue 3HAUCHUS] MATEMATHKH JIJIsI IOBCEAHEBHOM )KU3HH YEIIOBEKA,;

2) MpeJCTaBICHHE O MaTEMAaTHUYSCKON Hayke Kak cepe MaTeMaTH4ecKOu JesTeIbHOCTH, 00 3Tarax
ee pa3BUTHSL, O €€ 3HAUUMOCTH JUIs Pa3BUTHS LUBUIN3ALUHY;

3) yMEHUsI ONHUCHIBATh SIBJICHHS PEAbHOTO MHUpPa Ha MaTEeMaTHYECKOM SI3bIKE; HPEICTABICHUS O
MaTeMaTHYECKUX TMOHATUAX M MaTeMaTHYeCKUX MOJEIIX Kak O BaKHEHIIeM MHCTpyMEHTapuu,
MO3BOJISIOIIMM OIUCHIBATH M U3Y4aTh pa3HbIC MPOLIECCHI U SBIICHHS,

4) mpexacTaBieHHe 00 OCHOBHBIX MOHATHUSX, HACIX U METOAAX allreOpbl U MATEMAaTHYECKOTO aHAIIN3a,

5) mpencraBieHre O Tmpoleccax M SABJICHUSX, HWMCIONIMX BEPOSTHOCTHBIA — XapakTep, O
CTaTUCTMYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpE, 00 OCHOBHBIX MOHSATHSX 3JEMEHTapHOW TeOpuu
BEPOSITHOCTEH; yMEHHE HAXOIWTh M OIICHWBATh BEPOATHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIINX
MPAKTUYECKUX CUTYaLUsX U OCHOBHbIE XapaKTEPUCTUKH CIy4ailHbIX BEJIMYUH;

6) BiaJieHHE METO/IaMH JIOKA3aTeIbCTB U AITOPUTMOB PELICHUS; YMEHHE X IPUMEHSTh, IIPOBOIUTH
JI0Ka3aTelbHbIe PACCYKICHUS B XO/1€ PELICHUS 3a/1ay;

7) MPaKTUYECKU 3HAUYUMbIC MATEMAaTHYCCKHE YMEHUS ¥ HaBBIKH, X MPUMEHEHUE K PEIICHUIO 337134,
IperosararoIue yMeHHs:

® BBITIOJHSTH BEIYUCIICHUS C ICHCTBUTEIHHBIMH YUCIIAMH;

e pemaTh paluOHAJbHBIE, HPPALMOHAIBHEIE, TIOKAa3aTEbHBIC, CTETICHHBIE H TPUTOHOMETPUIECKHE
ypaBHEHHsI, HEPAaBEHCTBA, CHCTEMBbl YPABHEHUH 1 HEPABEHCTB;

e pemaTh TEKCTOBbIE 3aJjaud apU(PMETUYECKHM CIOCOOOM, C TIOMOIIBIO COCTABICHHS U pEIICHUS
YpPaBHEHUI U HEPABEHCTB;

® CIOJIb30BaTh aNreOpandeckuil si3bIK IS ONUCAHMS IPEIMETOB OKPY)KAIOILIEro MUpa U CO37aHue
COOTBETCTBYIOLIMX MaTeMaTHUECKUX MOJIENIEH;

® BBINIOJHITH TOXIECTBEHHBIE MPEeoOpa30BaHUsl PAIMOHAIBHBIX, WPPAIMOHAIBHBIX, CTETIEHHBIX,
MOKa3aTEeIbHBIX U TPUTOHOMETPHUYECKUX BBIPAKECHUH;

8) BiazieHHe HABBIKAMHU HCIIOIB30BAHUS KOMITBIOTEPHBIX MPOTPaMM IPH PEIICHUH MaTeMaTHYSCKUX
3ajau.

B pe3ynbmame usyuenusn Kypca yueHUK HQy4umcs:

L] OHepI/IPOBaTI) IIOHSTUEM «pa)maHHaﬂ Mepa yrna», BBIITOJIHATH npeo6pa3OBaH1/I${ pa}I[I/IaHHOI\/’I Mepm
B IPalyCHYIO ¥ TPaJyCHOM MEpHI B PaINaHHYIO;

e OIEpPUPOBATh TOHATHEM «KOMIUIEKCHOE YHCJIO», BBIMOIHATH apudMeThdecKkue AeUCTBUS C
KOMIIJIEKCHBIMH YHCJIaMU;

® u300pakaTh KOMIUIEKCHBIC YHCIIa HA KOMIUIEKCHOM TUIOCKOCTH;

L] OHepI/IPOBaTI) IIOHATUEM KOpHSI n-CTeHeHI/I, CTCIICHU C paHI/IOHaJIBHBIM IoKa3arcjieM, CTCIICHU C
JeHCTBUTENBHBIM MTOKa3aTeseMm, Jorapudma;



e MPHUMEHSATH IMOHATHE KOPHS N-CTENCHH, CTENCHH C PAalMOHAIBHBIM IIOKa3aTelieM, CTEIEHH C
HeﬁCTBI/ITeJIbHBIM II0Ka3aTciIeEM, ﬂorapn(bMa U UX CBOMCTBA B BEIYUCIICHUIX U IIpu pCHICHUH 3aaa4,

e BBINOJHATH TOXICCTBEHHBIE MPEOOPa30BaHHUS BBIPAKEHUI COJEPIKAIIUX KOPEHb N-CTEICHH,
CTEIEHH C PAlMOHATIBHBIM [TOKAa3aTeIeM, CTEIIEHH C JCHCTBUTEILHBIM II0Ka3aTesieM, JJorapum;

® OICpUPOBATh MOHATUSIMH: KOCHHYC, CHMHYC, TaHICHC, KOTAHT'€HC yIjla MOBOPOTA, apKKOCHHYC,
apKCHUHYC, apKTAHTCHC U apPKKOTAHTCHC;

® BBIIOJIHITH TOXKIECTBCHHBIC ITPE0OPa30BaHUs TPUTOHOMETPHUIECKUX BBIPAKECHHUI.

e pemiaTh HppalMoOHAlbHBIE, TPUTOHOMETPUYECKHME, IIOKa3aTelbHbIE W  JIorapu(MUUECKUE
ypaBHEHHSI, HEPABEHCTBA U UX CHCTEMBI;

e pelaTh ajaredpanuecKrue ypaBHEHUS HA MHOXKECTBE KOMILJICKCHBIX YMCET,

¢ JIOHUMATb YPABHCHUC KakK Ba)KHefIIHYIO MAaTEMaTHYCCKYIO MOJCIIbL IS OIMMMCAaHUA U HU3Yy4YCHUS
pasHO00pa3HbIX PealbHBIX CUTYAIIM, PEIIaTh TEKCTOBBIC 3aa4l alreOpandyecKuM METOI0M;

® J[IPUMCHSITH Fpa(l)I/I‘-IeCKI/IC NpeaACTaBJICHUA OJId HMCCICAO0BAHUSA ypaBHeHHﬁ, CHUMBOJIMYCCKHUEC
0003HaYCHHUS ),

® BBINOJHSITH MOCTPOCHHS TPaQUKOB (PYHKIIUHU C TIOMOIIBIO TEOMETPHUECKHUX MPEOOPa30OBaHHUN;

e BBINOJHATH OCTPOCHMS IPadUKOB BHUAA Y=1VX , CTEINCHHBIX, TPUrOHOMETPUUECCKUX, OOPATHBIX
TPUTOHOMETPHUYECKHUX, MIOKA3aTEIbHBIX U JIOTapUPMUIESCKUX HYHKITHIA;

® [IOHMMAaTh (PYHKIHIO KAaK BaKHEHIIYIH0 MAaTEMaTUYECKYI0 MOJENb JUIsl OMHCAHMS IPOLECCOB U
SIBJICHUU OKpyXaromero mvpa, InpuMcCHATH (i)YHKHHOHaHBHLIﬁ A3BIK JJI1 OIIMCAHUA U HCCICOIOBAHUS
3aBUCHMOCTEH MEXIy (U3NYECCKUMU BEIMYMHAMU. IOHUMATh M HCIOJIb30BaTh (DYHKIIMOHAIbHBIC
TIOHSATHSA, S3BIK (TEPMHUHBI,

o Yuenuk nonyuum 603mM0M4CHOCHIb HAYUUMbBCA:

® JCIIOJIB30BaTh Pa3jIUYHbIE MEPHI YIVIOB IPU PEUICHUU I€OMETPUYECKUX 3a/1ay, a TaKXKe 3a7ad U3
CMEXXHBIX JUCLHUIIINH;

® MPUMEHATH KOMILJICKCHBIC YHCIIa IS PEIICHHUS aNreOpandecKuX ypaBHEHUH.

® BBINOJHITH MHOTOILIATOBbIE IPE0OpPa30BaHuUsl BBIPAXKEHUN, IPUMEHATH IIMPOKUN HaOOp CrIOCOOO0B
U IIPUEMOB;

® MPUMEHATh TOXKIECCTBEHHBIE MPEOOpa30BaHUs BBIPAKECHUN Ul pEIIeHUs 3a1ad U3 pa3IMyHbIX
paszienoB Kypca.

® OBJIAJETh IPUEMAMHU PELICHUS YPABHEHUH, HEPABEHCTB U CUCTEM YPAaBHEHUH; IPUMEHATD arapar
yYpaBHEHMH JJIs pelIeHus] pa3HOOOpa3HBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IPEJAMETOB, IPAKTUKHU;

® [PUMEHATh TpapuyuecKue NpPeACTaBICHUS AJIS HCCIEJI0BaHUS ypaBHEHUM, HEPaBEHCTB, CHUCTEM
YPAaBHEHUH, COAEpXkKAIIUX IMapaMETPIPOBOAUTE HCCIEAOBAHUSA CBA3AaHHBIE C M3Y4YEHHEM CBOMCTB
(GyHKLIMH, B TOM YHCIIE ¢ UCIIOJIb30BaHUEM KOMIIBIOTEPA,;

® JCNOJb30BaTh (PYHKIIMOHAIbHbBIE MPEACTABICHUS M CBOWCTBAa (QYHKIUHN N7 pelIeHus 3aaad U3
Pa3JIMYHBIX Pa3/eJI0B MATEMaTHUKH.

[ ]

Copnepxanue yyeOHoOro npeamera « MareMaTuka

1.lelicTBUTEbHBIE YHCIA

Lenble u panuoHanbHble yncna. JlelicTBuTenbHble yncia. beckoHeuHo yObIBaromiasi reoMeTpuyecKkas
nporpeccusi. ApupMeTHuecKuil KOpeHb HaTypaibHOW creneHd. CTeneHb ¢ pPalUMOHATIBHBIM U
JNENCTBUTEIBHBIM NTOKA3aTEIISIMH.

OcHoBHasi Hedb — OOOOUIMTH M CHUCTEMATU3UPOBAaTh 3HAHUS O JIEHCTBUTEIBHBIX YHCIAX;
chopMHUpPOBATh MOHATHE CTENEHU C JAEHCTBUTEIbHBIM MOKa3aTelleM; HaAYyYUTh MPUMEHSTh ONpeAeJICHUs
apu(METHYECKOTO0 KOpPHA M CTEMEeHH, a TaKKe HUX CBONCTBA MpPH BBINOJHEHUHM BBIYHUCICHUH U
npeoOpa3oBaHUM BRIPAKEHUH.

2.CtenenHasi pyHkuus

CrenenHass (yHkuMs, ee cBOHCTBa M Tpauk. BzaumHo oOpaTHble ¢yHKUMH. PaBHOCHIBHBIE
ypaBHEHHMs U HepaBeHCTBa. MppalmonanbHble ypaBHeHH. ppannoHanbHble HEpaBEHCTBA.



OcHoBHasi meJib — O0OOIIMTH M CHCTEMAaTHU3UPOBATh W3BECTHBIE M3 Kypca aiareOpbl OCHOBHOM
IIKOJIBl CBOMCTBAa (DYHKIMW; HM3yYUTh CBOWCTBA CTEMEHHBIX (YHKIUH C HATypaJbHBIM M LEJIBIM
[OKa3aTeIsIMM M HAy4YWUTh INPUMEHATh UX INPU PELICHUHM YPaBHEHUH M HEpaBEHCTB; CPOPMHUPOBATH
IIOHSATHE PABHOCWIBHOCTH YPABHEHUM, HEPABEHCTB, CUCTEM YPaBHECHUM U HEPABEHCTB.

3.1loka3zareabHast QyHKIMS

[TokazarenpHast (QyHKIUS, ee cBoiictBa u rpadpuk. [lokazatenpHble ypaBHeHus. [lokasarenbHble
HepaBeHCTBA. CHCTEMBI T0KA3aTeIbHBIX YPABHEHUM U HEPABEHCTB.

OcHOBHasl 1eJIb — H3y4YUTh CBOWMCTBA MOKA3aTENbHON (DYHKIMM; HAYYUTh PEIIaTh MOKa3aTeIbHbIC
YPaBHEHUS U HEPABEHCTBA, IIPOCTEUILINE CUCTEMBI I0KA3aTEIbHBIX YPaBHEHUM.

4.Jlorapupmnueckas pyHkumus

Jlorapudmsl. CoiicTBa norapudmoB. JlecaTHuHble U HaTypaybHble Jorapudmel. Jlorapudpmuueckas
¢bynkuus, ee cBoiictBa u rpaduk. Jlorapudpmudeckue ypaBHenus. Jlorapudmudyeckre HepaBEHCTBA.

OcHoBHasi meJb — copMupoBaTh MOHATHE Jiorapupma 4HUClIa; HAy4YUTh NPUMEHATh CBOMCTBA
norapu(MOB TMpH PEIICHHH YpPaBHEHWW; M3YYUTh CBOMCTBA JOrapupmMuueckod (yHKIMH U HAYYUThH
IIPUMEHSTh €€ CBOMCTBA IIPU PELICHUN IPOCTEUIINX JIorapu(MUUECKUX YPaBHEHUH U HEPABEHCTB.

5. Tpuronomerpuyeckue (popmyJibl

Paguannas mepa yria. [IoBopoT Touku BOKpYr Hadana koopAauHat. OnpeeneHue cuHyca, KOCHHyca
U TaHreHca yrja. 3Hakud CHHYCAa, KOCHHYCAa U TaHIe€HCa. 3aBUCUMOCTb MEXJYy CHHYCOM, KOCHUHYCOM M
TaHI'€HCOM OJIHOTO M TOTO K€ yrila. TpuronoMmerpuueckue Toxaectsa. CHHYC, KOCHHYC U TaHT€HC yIJIOB
a u -a. @opmynsl cinoxeHud. CuHyc, KOCUHYC U TaHTeHC JIBOMHOro yria. CHMHyC, KOCUHYC M TaHI'€HC
II0JIOBUHHOTO yria. @opmMyisl npuseneHus. CymMMa U pasHOCTb CUHYCOB. CyMMa U pa3HOCTb KOCUHYCOB.

OcHoBHasi Hejb — CQOPMUPOBATH IMOHATHS CHUHYCA, KOCHMHYCA, TAHI'€HCA, KOTAHI'€HCAa YHUCIA;
Hay4YUTb NPUMEHATH (DOPMYJIBI TPUTOHOMETPUHU Ul BBIYMCICHUS 3HAYCHUH TPUTOHOMETPUYECKHUX
(GYHKIMH ¥ BBITIOJIHEHUS PEOOpa30BaHMA TPUTOHOMETPUIECKUX BBIPAKCHUI; HAYYUTh PeIaTh MPOCTEH-
IIMe TPUTOHOMETPUYECKHE YpaBHEHH s SiNX = @, COSX =a npua=1, -1, 0.

6. TpuronomerpnyecKue ypaBHeHuUst

VYpaBHeHus: COSX = @, SiNX= a, tgXx= a. PelieHne TPUTOHOMETPUYECKUX ypaBHEHH. [IprMepsr
peuIeHus NIPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OcHoBHas1 HesIb — CHOPMHUPOBATH YMEHHUE PELIaTh MPOCTEHIINE TPUTOHOMETPHUUECKUE YPAaBHEHNUS;
03HAaKOMWTh C HEKOTOPBIMM PUEMAMU PELIEHUS TPUTOHOMETPUYECKUX YPAaBHEHUM.

7. Tpuronomerpudeckue GyHKInu

O6uacTh onpeneneHuss 1 MHOKECTBO 3HaYeHUH TpUroHOMeTprueckux GyHKIui. YETHOCTD,
HEYETHOCTh, NEPUOANYHOCTD TPUTOHOMETpUYEeCKUX QyHKIMI. CBOMCTBA U TpapuKu QyHKIHHA y=
COS X, Y = sin X, y = tgx.O0paTHble TPUrOHOMETpHUUECKHE (QYHKIUH.

8. AKCHOMBI CTEepeOMeTPHH M MX NpocTeliline CBOHCTBA

AxcuoMmsl crepeoMerpur. CyliecTBOBaHHE IJIOCKOCTH, MPOXOJALIEH yepe3 NaHHYI0 NPAMYIO
U JJaHHYIO TOYKy. 3aMeuaHue k akcuome 1. IlepecedeHne mpsmol c¢ miIockocTero. CyliecTBOBaHUE
IIJIOCKOCTH, MPOXOALIEH Yepe3 TPU JAHHBIE TOUKH.

OcHOBHas 1€l b— cHopMUPOBATh MPEACTABICHUS YYAIIUXCS 00 OCHOBHBIX MOHATHUAX U
AKCHOMaxX CTEPEOMETPHH.

Tema urpaer BaXXHYIO poJib B Pa3BUTHM MPEACTABICHUHN ydamuxcs, GakTHUECKH BIEpPBbIE
BCTPEUAOIIMXCA 3JE€Ch C MPOCTPAHCTBEHHOW reoMerpueit. [loaTomy mpenogaBaHue cleayeT BECTH C
IIMPOKUM TIPUBJICYCHHEM MOJENel, pUCYHKOB. B Xozme pemieHus 3amad cieayer A0OMBAaThCS OT
ydaluxcs MpoBEAEHUs JOKA3aTEeIbHbBIX PACCYKICHHM.

9. MapanieJbHOCTh NPSIMBIX M MJIOCKOCTENH
[TapannensHbie mpsiMple B mpocTpaHcTBe. lIpu3Hak mnapamnenbHOCTH npsaMbix. [IpusHax
MapajyIeIbHOCTA TPSMOM M IUIOCKOCTH. [Ipu3Hak mnapamienbHOCTH IUIocKocTel. CBoicTBa mapai-
JIENBHOCTH ockocTel. M300paskeHne mMpoCTpaHCTBEHHBIX (UTYp HA MIIOCKOCTH U €r0 CBOMCTBA.
OcHoBHAasga I € J1 b — AaThb y4allluMCA CUCTEMATUUYCCKUE 3HAHUA O MapaJlJICIbHOCTU NIPAMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.



B Teme 0000matoTcs N3BECTHBIE U3 IUNIAHUMETPUU CBEIEHUS O NapayjiebHOCTH mpsimbix. Ha
IIPUMEPE TEOPEMBI O CYIIECTBOBAHUU U €AMHCTBEHHOCTH IPSIMOM, apajuIeIbHOM NaHHOM, yJyaliuecs Io-
Jy4aroT MpeACTaBI€HUE O HEOOXOIMMOCTH 3aHOBO J0Ka3aTh W3BECTHbIE UM M3 IUIAHUMETPUU (PAKTHI B
TeX ciaydasx, KOIrJa peub UJAET O TOUKaxX U MPSMbIX IPOCTPAHCTBA, @ HE O KOHKPETHOM MJIOCKOCTH.

3amayyu Ha JOKa3aTeJIbCTBO PEIIAKOTCS BO MHOIMX CIIy4asX I10 aHAJIOTUU C J0Ka3aTeIbCTBAMHU
TEOpEM; BKJIIOUEHUE 3aJlad Ha BBIUYMUCICHHE [JIUH OTPE3KOB I03BOJISET LIEJIEHAIPABIEHHO MPOBECTH
IIOBTOPEHUE Kypca IIAHMMETPUHU: PAaBEHCTBA U IOJOOUS TPEyrojJbHUKOB; ONPEIEICHUH, CBOWCTB U
MIPU3HAKOB NPSIMOYTOJILHUKA, TapajuiesorpaMmma, pom0Oa, KBaapaTa, Tpaneluy 1 T. .

CpolicTBa NapauIeIbHOIO MPOEKTUPOBAHUS IPUMEHSIOTCS K PEIICHUIO NPOCTEHIINX 3a1a4 U
MPAKTUYECKOMY OCTPOCHHIO N300paKEHUH MPOCTPAHCTBEHHBIX (PUTYp HA TIOCKOCTH.

10. IlepneHauKy/IAPHOCTH NPAMBIX H ILIOCKOCTE

[lepniennukynsipHble mpsiMble B MpocTpaHCTBe. [Ipu3Hak NepneHIuKyIIpHOCTH MPSIMON U
miockocTd. CBOMCTBAa NEPIEHAUKYJISIPHOCTH NPSAMOM M IUIOCKOCTH. IlepneHaukynsp v HakJIOHHAas K
I0CKOCTH. Teopema o Tpex nepneHaukyispax. [IpuzHak nepneHAuKyIsIpHOCTH miiockocteil. CBoiicTBa
NapajuIeIbHOCTU U NEPIIEHANKYISIPHOCTH TIOCKOCTEH.

OcHOBHAS 1€l b— JaTh YYalIUMCS CUCTEMATHUECKHUE CBEJCHUS O MEPHEeHAUKYISIPHOCTH
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.

Matepuan Tembl 0000IIAET M CHCTEMATHU3UPYET W3BECTHHIC y4allUMCA W3 IUIAHUMETPUU
CBEACHUSI O NEPIEHIUKYJISIPHOCTU NpsMbIX. M3ydeHue TeopeM O B3aUMOCBSI3U NapauIEIbHOCTU U
MEPIEeHIUKYIAPHOCTU TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, a TaKyKe MaTepuai O MEePHeHAUKYIspe U
HAKJIOHHBIX 1I€JIECO00Pa3HO COYETATh C CUCTEMAaTHUYECKUM IIOBTOPEHHEM COOTBETCTBYIOLETO MaTepuasia
U3 IJIAaHUMETPUH.

Pemennss mpakTtuyecku BceX 3ajad Ha BBIYMCIEHUE CBOJATCS K IPHUMEHEHUIO TEOPEMBbI
[Tudaropa u cneacteuii u3 Hee. Bo MHOTHX 3a7a4ax BO3MOKHOCTH puMeHeHHs Teopembl [Tudaropa mium
CIIEICTBUH M3 Hee OOOCHOBBIBAECTCS TEOPEMOW O TpeX MNEpHeHIUKYIsIpax WM CBOWCTBaMU
MapajuIebHOCTH U NEPIIEHANKYISIPHOCTH TUIOCKOCTEH.

Tema wuMmeer BakHOE TPONEAEBTUYECKOE 3HAYEHHE JUISI M3YyYEHHs] MHOTOIPAHHUKOB.
@akTUYECKH NpPH PEIIEHWH MHOTUX 3aJad, CBS3aHHBIX C BBIYMCICHHEM /JIMH MEpPHEeHIUKYJspa M
HAKJIOHHBIX K IJIOCKOCTH, pe€4b UJIET O BBIUUCICHUH 3JIEMEHTOB TUPAMU/I.

11. JlekapTOBbI KOOPAUHATHI U BEKTOPHI B NPOCTPAHCTBE
JlexapToBbl KOOpAMHATHI B MpoCTpaHCTBE. PaccrosHume mexny toukamu. KoopaumHaTsl
CEepEeUHBbI OTPE3Ka. YTOJ MEXAY CKPEUIMBAIOIIMMUCS MPSAMBIMU. YTOJI MEXIY MPSAMON U TIOCKOCTHIO.
VYron Mexay IockocTsMU. BekTopsl B mpocTpaHcTBe. AGCONIOTHAS BEJIMUYMHA U HAIIPABICHUE BEKTOPA.
PaBenctBo BekTOpoB. Koopannatel Bektopa. CiiokeHHe BEKTOPOB U €0 CBOMCTBA. Y MHOXKEHHE BEKTOPA
Ha uucno. CkalsgpHOE IPOU3BEACHHUE BEKTOPOB. [Pa3iokeHHMe BEKTOpa MO KOOPAMHATHBIM OCSIM.
KomnnnuaeapHoCTh BEKTOPOB. ]

OcHOBHasA 1Ie€Jb— 0000IUTh U CUCTEMATU3UPOBATh MIPEJCTABICHUS yYaIlUXCs O BEKTOPaxX U
JIEKapTOBbIX KOOpJMHATaX; BBECTHU IMOHATHS YIJIOB MEXAY: CKPEIIMBAIOIIMMHUCA NMPSAMBIMH, NMPAMON U
IJIOCKOCTBIO, ABYMS IVIOCKOCTSIMHU.

PaccmoTpenue BEKTOPOB UM CHCTEMBI JI€KaPTOBBIX KOOPIMHAT HOCUT B OCHOBHOM XapakTep
IIOBTOPEHMS, TaK KaK BEKTOPBI U3yYaINCh B Kypce INIAHUMETPUH, a JEKapTOBbl KOOPAUHATHI — B Kypce
anreOpsl JeBATUIETHEN HIKOJIbI. HOBBIM [U1s ydamuxcs sSBisieTcsl IPOCTPAHCTBEHHAs ccTeMa KOOpANHAT
U TPEXMEPHBII BEKTOP.

Pa3znuunble BUABI YITIOB B MPOCTPAHCTBE SIBISIFOTCS, HApSAy C PAcCTOSHUSMHU, OCHOBHBIMU
KOJIMYECTBEHHBIMH XapaKTEPUCTUKaMH B3aMMHOI'O PACIOJIOKEHUS NPAMBIX U IIOCKOCTEH, KOTOpBIE
OyAyT IHUPOKO MCIOJIb30BATHCA MTPU U3yUYEHHUH MHOTOI'PAaHHUKOB U TEJl BPALLEHUS.

Crnenyer oOpaTUTh BHUMaHUE HA T€ KOH(MUTYpaIlUH, KOTOpble Y4eHUK OyAeT HCIOJIb30BaTh B
JalbHENIIeM: Yroid MEXIy CKpellMBaroIIMMHCS pedpaMu MHOTOIpAaHHHKA, Yroll MEXIy pedpoM H
I'PaHbI0O MHOTOI'PAHHUKA, YTOJI MEKY IPaHSIMHU MHOTOI'PAaHHUKA.



OCHOBHBIMU 3a/1a4aMHU B JaHHOM TeME SBJISIIOTCS 3aJa4d Ha BBIYHUCIEHHE, B XOJE€ PEIICHUS
KOTOPBIX YUYEHHKH IPOBOIAT 0OOCHOBAHUE MPABUIIBHOCTH BBIOPAHHOTO JIJIsl BHIYUCIICHUH yTa.
12. IloBTOpenue. Pemenue 3aaau
AKCHOMBI CTEPEOMETPUM M HX IpocTeiline cBoiicTBa. IlapamnenbHOCT HPSIMBIX U
mockocTeil.  IleprneHIuKyasspHOCTh OPSAMBIX U IUIOCKOCTEW. JIekapTOBbI KOOpPAMHATHI U BEKTOPHI B
IIPOCTPAHCTBE
UwucnoBble ¥ OYKBEHHBIC BBIPAXKEHUSA. YTPOIIEHUE BbIpaKeHUU. Y paBHEeHUsI. CUCTEMBI
ypaBHeHuii. HepaBeHcTBa. DnieMeHTapHbIe (DYHKIUH.
OcHOBHAaS4 1€ Jb— 0000IHUTh U CUCTEMATU3UPOBAThH 3HAHUS, NTOTY4YeHHbIE B Kypce 10 kmacca.

TemaTnueckoe IJIAHUPOBAHUE

Ne Paznen Bunae! nestenbHOCTH ydamuxcs
1 JleficTBUTENbHBIC 3HaTh CBOMCTBA CTENIEHHOMN (YHKIIMU, CBOWCTBA KOPHS N-OW CTEIICHH,
qucina YMETbh CTPOUTH TpadUKH, OMMUCHIBATH 10 TpadUKy MOBEICHUE U

CBOMCTBA (PyHKIMH, IPeoOpa30BbIBaTh BHIPAXKEHUS, COAEPIKAIIINE
paguKalbl, HCIIOJIb30BATh B MPAKTUYECKOMN AEATEIBHOCTH IS
OIMCAaHMS PA3JIMYHbIX 3aBHCUMOCTEH M MHTEpHpeTaluu rpagukos,
HaXOJUTh CYMMY OECKOHEUHO YObIBaIOLIEH reOMETPUYECKON
IIPOrpeccuu, NepeBOAUTh OECKOHEUHYIO NEPUOINIECKYIO IpO0b B
OOBIKHOBEHHYIO.

2 Crenennas GyHkuus | 3HaTh CBOMCTBA CTEIICHHOUW (YHKIIMHU, CBOWCTBA KOPHS N-Oi CTEICHH,
YMETh CTPOUTH TpauKH, ONHCHIBATH TO TrpaduKy IOBEACHUE U
CBOWCTBA (PYHKLUH, NPeoOpa3OBbIBATH BBIPAXKEHUS, COJCpIKALIUE
paguKanbl, WCIOJAB30BaTh B IPAKTHUYECKOW JEATEIBHOCTH JUIS
OIMCAaHMsI Pa3JIMYHbIX 3aBUCUMOCTEH, HHTEpIpETalMi T'paHKOB.

3 [TapannensHOCTH B | IlepeuncnsaTe OCHOBHBIE QUTYpHI B TPOCTpaHCTBE (TOYKA, TIpsMas,
MPOCTPAHCTBE MJI0CKOCTH), hOPMYITHPOBATH TPH AKCHOMBI 00 MX B3aMMHOM PAaCIIOJIOKCHHIH
U WUTIOCTPUPOBATh 3TH aKCHOMBI IIPUMEpPaMH U3 OKPYXKartoIiel 00CTaHOBKH.
DopMynHpOBaTh U JI0KA3bIBATH TEOPEMY O IIOCKOCTH, MPOXOIsIIei yepes
OpsIMyK0 M HE JIeKallyl0 Ha HEH TOUKy, W TEOpeMy O IUIOCKOCTH,
npoxoAsmiel 4epe3 JBe mepecekarome npsiMbie. DOpMYIHPOBATH
onpeeIeHue MapajuIeIbHbIX IIPSAMBIX B MIPOCTPAHCTBE,
(opMyIMpOBaTh M JOKa3bIBaTh TEOPEMbl O MapaUICNIbHBIX NPSIMBIX;
OOBSCHATh, Kakh€ BO3MOXKHBI CIlydyal B3aWMHOIO PpAaCIOJIOKEHUS
OpsIMOM M IUIOCKOCTM B IIPOCTPAHCTBE, W  IPUBOAUTH
WUIIOCTPUPYIOIIME  NPUMEpPhl U3  OKpY)Kalolled  O0OCTaHOBKH;
(dopMyIMpOBaTh OMpeAeTIeHNEe NMapauIeNbHbIX MPSIMON U IIOCKOCTH,
(dbopMynupoBaTh U JOKa3blBaTb YTBEP)KICHHUS O MapajlieIbHOCTH
OpssMOM M IUIOCKOCTH (CBOMCTBA M IpPHM3HAK); peIIaTh 3aJauyd Ha
BBIYMCIICHHME W  JIOKA3aTEIbCTBO, CBA3aHHbIE C  B3aWMHBIM
PACIIOJIOKEHUEM IIPSIMBIX U IIJIOCKOCTEM.

4 [TokazarenbHas 3HaTh OMpeEJeNieHUss U CBOMCTBA MOKa3aTeNbHON (DYHKUUH, yMETh
yHKIHs CTPOUTH Tpa(UKH, ONUCHIBATH 1O TpaUKy MOBEACHUE U CBOMCTBA
(GyHKIIMHM, HAXOIUTh HAMOOJbIINE 1 HAaUMEHBIINE 3HAYEHUS,

pelaTh NoKa3aTelbHbIE YPABHEHMSI U HEPABEHCTBA, UCIIOJIb30BATh
cBOMcTBa (DYHKUUHN IPU PELIEHUH YpaBHEHHM, HCIOJIB30BATh B
MIPAKTUYECKON IEATEIbHOCTH JJIsl ONIMCAHUS PA3INIHBIX
3aBUCHUMOCTEHN U rpauKOB, pelIeHns MPUKIAIHBIX 3a1a4,
(opMyIMpOBATH TUIIOTE3bI O KOJMYECTBE KOPHEH YpaBHEHUH,
coJIeprKalliX MOKa3aTelbHYI0 (QYHKIHIO U TPOBEPSTH HX.

S Jlorapupmuueckas 3HaTh MOHATHE JIoTapu(mMa 1 ero CBOUCTB, ONPEAETICHUS U CBOMCTBA




dbysKIHS

norapupMUUecKoi QyHKIMH, yMETh CTPOUTH I'pauKu, ONUCHIBATh IO
rpaduKy MoBeJCHNE U CBOMCTBA (QYHKIMH, HAXOAUTH HAHOOJbIINE U
HAaMMEHBUINE 3HAYECHUS, PelaTh JOrapuPpMHUECKUE YpaBHEHUS U
HEpPaBEHCTBA, MCIIOJIb30BaTh CBOWCTBA (YHKIM IPU PEIICHUN
ypaBHEHHH, UCIIOJIb30BaTh B MPAKTUYECKON NEATETBHOCTH IS
OITMCAHUS PA3JINYHBIX 3aBUCHMOCTEH, HHTEPIIPETalluy rPaHKOB,
pelIeH sl MPUKJIAAHBIX 33/1a4.

[epnieHTUKYISIPHOCTH
B IIPOCTPAHCTBE

OOBACHATD, UTO TAKOE MEPIEHAUKYIISP U HAKJIOHHAs K IJIOCKOCTH,
YTO HA3bIBACTCS IPOEKIUEN HAKJIIOHHOW; YTO HA3bIBACTCS:
paccTOsSIHUEM OT TOYKH JI0 INIOCKOCTH, MEXKAY NapajuleIbHbIMU
IJIOCKOCTSIMH, MEK/y NTapaJuIeIbHBIMU NIPSIMOM U TUNIOCKOCTBIO,
MEXIY CKPELIMBAIOLIUMHUCS MPSIMBIMU; (POPMYITUPOBATh U
JI0Ka3bIBaTh TEOPEMY O TPEX MEPIEHAUKYISAPAX U PUMEHSATH €€ MpU
peleHNH 3aa4; OOBSICHATh, YTO TAKOE OPTOrOHAJIbHASI TPOEKIUS
TOUYKHM ((PUTYypbl) HA IIJIOCKOCTh U JI0Ka3bIBATh, UTO MPOEKIUEH
IPSIMOM Ha IUIOCKOCTb, HEMEPIEHAUKYIISIPHYIO K 3TOU MPSMOH,
SIBJIAETCS TIPsIMast; OOBSICHSTH, YTO HA3bIBAETCSI YIJIOM MEXIY IPSIMO
Y IJIOCKOCTBIO U KAKUM CBOMCTBOM OH 00JIaZlaeT; OOBSICHATH, YTO
TaKO€ LIEHTPaJIbHAs IPOEKIMS TOUKH ((PUryphl) HA MIIOCKOCTb,
(opMyIMPOBATH OIPEIEIEHUE B3aUMHO MEPIEHUKYIISIPHBIX
IUIOCKOCTEH, (hOpMyJIMpOBaTh U JJOKa3bIBaTh TEOPEMY O MPU3HAKE
HNEepHEHIUKYIIPHOCTH ABYX IUIOCKOCTEH; 0OBACHATH, KAKOH
napasuiesenue ] Ha3bIBaeTCsl MPSMOYTOJIbHBIM, (POPMYJINPOBATDH U
JIOKa3bIBaTh YTBEP/KIACHHS O €r0 CBOMCTBAX

[exapToBsl
KOOpAWHATHI U
BEKTOPHI B
MIPOCTPAHCTBE

OmepupoBath Ha 6a30BOM ypOBHE MOHSATHEM JE€KapPTOBBI KOOPAWHATHI B
POCTPAaHCTBE; HAXOIUTh KOOPJIMHATHI BEPIIMH Ky0a 1
NIPAMOYTOJIBHOTO MapajlieenuIie1a

TpuroHoMeTpuvecKue
(b opMmybl

[lepeBoauTh rpasycHyIO MEpY B paiIMaHHYIO U OOpPAaTHO, HAXOIUTH Ha
OKPY>KHOCTH II0JIOKEHUE TOYKH, COOTBETCTBYIOLIEE JAHHOMY
JNEHUCTBUTEIILHOMY YMCIY, 3HaTh IIOHATHUS CUHYCA, KOCUHYCA,
TaHI'€HCa, KOTAaHT'€HCA IIPOU3BOJIBHOIO yIila, HAXOAUTh 3HAKU
3Ha4YECHHI CHHYCa, KOCUHYCAa U TAHI€HCA YMCJIA, 3HaTh NOHATHUSA
OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIIMI U UX CBOHCTB, OCHOBHBIE
(hOopMyJIbl TPUTOHOMETPHUH, YMETh BBIYUCIIATH 3HAYCHUS
TPUTOHOMETPUUYECKHUX (PYHKILUH 110 U3BECTHOMY 3HAYCHMIO OJHOM U3
HUX, BBIIOJHATH MpeoOpa3oBaHUsl TPUTOHOMETPUUECKHUX BbIPAXKEHUH,
CTPOUTH TPaQUKH U BBITOJHATH HEKOTOPbIE MPEOOpa30BaHUs ITHX
(GyHKIUH, UCTIONB30BaTh JUIs MPAKTUYECKUX PacueToB 1o ¢popMyaam
TPUTOHOMETPUH.

TpuroHomerpuieckue
ypaBHEHUS

3HaTh POPMYIIBI PELIEHUS MPOCTEUITUX TPUTOHOMETPUUECKUX
YPaBHEHUH, OCHOBHBIE METO/IbI PEILICHHS] TPUTOHOMETPUYECKHUX
YPaBHEHU, YMETh PEIIaTh TPUTOHOMETPUYECKUE YPABHEHMS,
HCIIONb3Ys] U3YYCHHBIE IPUEMBI.

10

TpuroHomeTrpudeckue
dhyHKIIHI

YMeTh HaXOAUTh 00J1aCTh ONPECICHHUS U MHOKECTBO 3HAUCHUM
TPUTOHOMETPHUECKUX PYHKIHA. YETHOCTD, HEUETHOCTD,
MIEPUOMYHOCTH TpUTOHOMeTpruuecknx (pyHkmuii. CBoHcTBa 1
rpaduku GyHKIUH Y = COS X, Y =Sin X, y = tgx.

11

[ToBTOpenue

YMeTh pemarh uppanuoHaIbHbIC, JoTapuhMUUECKHE,
I0Ka3aTeJIbHbIE, TPUTOHOMETPUUYECKUE YPABHEHHS U HEPABEHCTBA,
MIPUMEHSTH CBOMCTBA CTETICHHU, CBOMCTRBA Jiorapudma,




‘ TPUTOHOMETpHUYECKHE (HOPMYJIbI IPU BHITOJHEHUH 33 JaHUM.

Y4eOHO-TEMATHYECKUH TIJIAH

Ne Pasznen KoanuecTBO
4acoB

1. | JletictBurenbHble unciaa. CTeneHHas QyHKIUA. 5

2. | Axcuomsl crepeoMeTpui. [lapamienbHOCTD B 5)
IIPOCTPAHCTBE.

3. | [lokazarenpHast pyHkuus. Jlorapupmudeckas GyHKIHSL. 6

4. | IleprieHIUKYISIPHOCTH B IPOCTpaHCTBE. JlekapToBbI 7
KOOpPJMHAThl U BEKTOPHI B IPOCTPAHCTBE.

6. | Tpuronomerpudeckue GopMyIbl, TPUTOHOMETPUYECKHUE 13
YpaBHEHHsI, TPUTOHOMETPUYECKHE (YHKIIUU
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Y4eOHO-MeTOAMYECKOE U MaAaTECPHAIBHO-TEXHUYIECCKOEC o0ecmeueHue
00pa3oBaTeIbHOM AeITeJIbHOCTH

1. Amumos 1. A. AnreOpa u Havyana aHanu3a. YueOnuk s 10-11 kimaccoB 001meo0pa3oBaTebHBIX
yupexaenuil. M., «[Ipocsewenuey, 2020.

2. T'eometpus 10-11. Yuebnuk aist o0mieo0pa3oBarenbHbIX yapexaeauid. A. B. [loropenos [u mp.]. -
M.: [Ipoceemenue, 2020.

3. Bypmucrposa T.A. Anrebpa u Hayana MaTematudeckoro ananmusa. 10 - 11 kiaccsl. PaGoune
IporpaMMsbl 00111e00pa3zoBaTeNbHbIX yupexaeHuil. M., «lIpocsemienuey, 2018.

4. bypmuctposa T.A. I'eomerpus. 10 - 11 xnaccel. Paboune nporpaMmel 06111€00pa3zoBaTesIbHBIX
yupexaenuit. M., «IIpocsenienney, 2018.

5. labynun M. U. u np. AnreGpa 1 Hauyajga MaTeMaTUYECKOro aHaiu3a. Jugaktudeckue
matepuaisl 10 u 11 knaceel. M., «IIpocsemienue», 2017.

6. Trauéa M. B. u nip. AnreOpa 1 Hayaja MaTeMaTH4IecKoro aHaian3a. Tematndeckue TecTol. 10 u
11 xnmaccsl. M., «IIpocBemenue», 2017.

7. TkauéBa M. B. u n1p. Anrebpa 1 Hadana MaTeMaTHYECKOro aHaJIn3a. MeTou4eckre
pexkomenauuu. 10-11 knacesl. M., «IIpocBemenuey, 2017.

8. CamocTosTeNIbHBIE M KOHTPOJbHBIE paboThl. AsreOpa M Havana aHamu3za, 10-11 xmace. / A. II.
Epmiosa, B. B. 'onoGoponeko. — M.: Unekca, 2016.

9. mnaxktuyeckue Matepuainsl no reomerpun 10, 11 kmaccel. b.I'. 3uB. Mocksa, «[IpocBemenuey,
2013 rox.

10. [IpoBepounsie pa®oThl ¢ sneMeHTaMu TectupoBanus. ['eomerpus 10, 11. C.B. I'anaes.
«JIumeit», 2010 rop.

11. T.JI. AcdanaceeBa. I'eomerpus 10-11 (moypounsie miansl). M3narenbcTBo «YUuTenby,
2016T.

Cucrema onieHUBaHUS

1. Onenka nucLMEHHBIX KOHTPOILHBLIX PaoT 00y4alomuXxcs 1Mo ajaredpe.
OTBeT OLIEHUBAETCSI OTMETKON «b5», eclu:
— paboTa BHITIOJTHEHA MOTHOCTHIO;



— B JIOTUYECKUX PACCYKICHHUIX 1 000OCHOBAaHMM PEUICHHUsI HET MPOOEIOB U OMIHOOK;

— B pPCHICHUH HET MaTEMaTHYCCKUX OIIOOK (BOBMO)KHa OaHa HETOYHOCTDh, OIIMCKAa, KOTOpas HE
SABJIACTCA CIICACTBUEM HE3HAHUS WJINM HCIIOHUMaHUA yqe6H0ro MaTepI/Iana).

Otmetka «4» CTaBUTCA B CIEAYIOIIUX CIydasx:
— paboTa BBINIOJIHEHA MOJIHOCTHIO, HO 000CHOBAHMUS IIarOB PEHICHUsI HETOCTATOYHBI (€CJIM yMEHUE
00OCHOBBIBATh PACCYKJICHHS HE SIBJISTIOCH CIIEUAIEHBIM 00BEKTOM IPOBEPKH );

— JIOMYIIEHBI OJHA OMIMOKA UJIM €CTh JBa — TPHU HEAOUYETA B BBIKJIAIKAX, PUCYHKAX, YePTEKAX WITH
rpadukax (eciv 3TH BHIIBI pabOT HE SBISTUCH CIICIUATBLHBIM 00EEKTOM IPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECIIN:
— JOIymieHo 0oJiee OAHOM OMMOKHY MM O0siee IBYX — TPEX HEJ0YETOB B BBIKJIAJAKAX, YSPTEKaX WU
rpadukax, Ho 0OyJaromuiics ooanaeT 00s13aTeIbHBIMU YMEHHUSMU 110 IIPOBEPSAEMOM TEME.

OTMeTKa «2» CTaBHUTCS, €CIIH:
— JIONYIIEHBI CYIECTBEHHBIE OMMUOKH, MOKa3aBIlIKUe, YTO 00yJaromuiics He 00ranaer
O6$I33,T€JIBHBIMI/I YMCHHAMU 11O HaHHOﬁ TEME B IIOJIHOU MEpe.

Yuureap MOXKET IOBEICUTH OTMCTKY 3a OpI/IFI/IHaJII)HI)If/i OTBCT HAa BOIIPOC WJIIM OPUTHHAJIBHOC
pelleHre 3a]]aui, KOTOPBIE CBUIETEILCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTHH 00YUaroIIerocs; 3a
pemieHue 6osee CI0KHOM 3ajauu MIIM OTBET Ha 00Jiee CI0XKHBIN BOIIPOC, MPEUIOKEHHBIE 00yJatomeMycst
JOTIOJTHUTEJIHHO TTOCIIC BBITOJHEHHS UM KaKUX-JTHOO APYTUX 3aJaHUM.

2. OneHKa YCTHBIX OTBETOB 00y4YalOIIUXCsl 1O ajredpe.
OTBeT OlLIeHNBAETCS OTMETKOM «5», €Clli yUYeHUK:

— TIOJIHO PacCKPBUI COJEPIKAHUE MaTepralia B 00beMe, MPETYCMOTPEHHOM MTPOrPaMMOM 1
YIeOHUKOM;

— M3JIO0XKWII MaTe€puall T paMOTHBIM A3BIKOM, TOYHO HUCITIOJIb3Ys MaTEMATUUCCKYIO TCPMHUHOJIOTHUIO U
CHUMBOJIMKY, B ONIPEAECICHHON JJOTUYECKON MOCIEI0BATEIbHOCTH;

— IIPAaBUJIBHO BBIIMIOJIHUIT PUCYHKH, YCPTCIKHU, Fpaq)I/IKI/I, COIIYTCTBYIOIIUC OTBCTY,

— II0Ka3ajJ YMEHHE WIUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU ITPUMEpPaMu, IPUMEHSTh €€ B HOBOU
CUTYalVH IPH BBIITOJIHEHUH MPAKTUYECKOTO 3aJaHUS;

— IPOAEMOHCTPUPOBAN 3HAHUE TEOPUHN PAHEE U3YUECHHBIX COITYTCTBYIOIUX TEM,
c(OPMHUPOBAHHOCTH U YCTOMYMBOCTh UCIHOIB3YEMBIX IPU OTBETE YMEHUN U HABBIKOB;

— OTBCYaJ]l CaMOCTOATCIIbHO, 0e3 HaBOJAMIUX BOIIPOCOB YUUTCIIA,

— BO3MOXHBI OJJHA — ABC HETOYHOCTU IMPH OCBECHICHUEC BTOPOCTCIICHHBIX BOIIPOCOB UJIN B
BBIKJIAAKAaX, KOTOPBIC YUYCHHK JICTKO UCITPABHII ITOCJIC 3aMCYaHUA YIYUTCIIA.

OTBeT OLIEHNBAETCS OTMETKOM «4», €Cli yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLIEHKY
«5», HO TIpPU 3TOM UMEET OJIUH U3 HEAOCTATKOB!
— B U3JIOKEHUU JOMYIIEHBI HeOObIINE MPOOEIIbI, HE UCKAa3HUBIlIEe MAaTEMATUYECKOE CO/IepKAHHE
OTBETAa;

— JONMYHICHBI OJWH — JIBa HEA0YETA ITPU OCBCUHICHUHW OCHOBHOTO COACPIKAHUA OTBETA, UCITPABJIICHHBIC
IIOCJIC 3aMCYAHUSA YUUTECIIA;,

— JOIMYHICHbI omroOKa uim oonee ABYX HCAOYCTOB IIPU OCBCUHICHUH BTOPOCTCIICHHBIX BOIIPOCOB UJIN
B BBEIKJIaKaXx, JICTKO UCIIPABJICHHBIC IMOCJIC 3aMCYaHUA YYUTCIIA.



OtmeTKa «3» CTaBUTCS B CIIEAYIONIUX CIydasx:
— HETIOJIHO PacKphITO Co/IepKaHNe MaTepuaa (ColepKaHue U3JI0KEeHO (parMeHTapHo, HE BCEraa
MOCIIEZI0BATEIBHO), HO TTOKa3aHO 00111ee MOHUMaHUE BONPOCca U IPOAEMOHCTPUPOBAHBI YMEHUS,
JOCTaTOYHBIE JJIsl YCBOCHUS IPOTPAMMHOTO MaTepHaa;

— HMCIIMCH 3aTPYAHCHUA UIIN OOIYIICHBI OIINOKH B OIpECaACIICHUU MaTeMaTH4IeCKOM TEPMHUHOJIOI'UH,
YCPTEIKAX, BBIKJIIAJIKAX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOAAIIMX BOIIPOCOB YUHUTCIIA,

— YYCHHK HEC CIIPpAaBHJICA C IPUMCHCHUCM TCOPHHU B HOBOH CUTyalllH ITPU BBIIIOJIHCHUHU
MPAKTUYCCKOr'O 3alaHr A, HO BBIIIOJIHWII 3aJaHUA 00s13aTe€JILHOTO YPOBHSA CIIOKHOCTH I1O I[aHHOfI TEMCE,

— IPH AOCTATOYHOM 3HAHUM TEOPETUUECKOI0 MaTepuaa BbIIBICHA HEAOCTATOYHAS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHUI M HABBIKOB.

OTMeTKa «2)» CTaBUTCS B clIeayronux ciy4daiax:
— HC paCKpbITO OCHOBHOC COACPIKAHUC y‘IC6HOFO Marepuraiia,

— 00Hapy)XeHO He3HaHWE YUEHUKOM OOJbIIeH niin Hanboiee BaKHOW 4acTH y4eOHOTO MaTepuaa;

— JOIyHICHbL omuOKH B OMnpeaAcCICHUN HOHSITI/IfI, IIpU UCIT0JIb30BAaHUU MaTeMaTHICCKOM
TCPMHUHOJIOTHUH, B PUCYHKAX, YCPTECIKAX HUIINU I‘pa(l)I/IKaX, B BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI IIOCIIC
HECKOJIbKUX HAaBOJAIINX BOIIPOCOB YUHUTCIIA.

Kanenoapno- memamuueckoe naianuposanue no mamemamuxe . 10 knacc, 2021-2022

No ConepmaHI/Ie y‘IC6HOFO MaTtepuajia no reoMeTpruu aara HpI/IM

ypoka
1. |lenble u panroHadbHbIC Yncia. JIeHCTBUTEIbHBIC YHCITA.

2. |CremneHb ¢ pandoHAILHBIM MToKazaresieM. CTereHs ¢ I1eHCTBUTEIbHBIM
[TOKa3aTEJIEM.

3. |Cremennas dyHkims, e€ cBONWCTBA U TpadHK.

4. |MppanuoHajabHbIC ypaBHEHHS.

5. |MppanuoHajabHbIC HEPABCHCTBA.

6.  [[TapasenbHbIE MPSIMBIC B IPOCTPAHCTBE. [IpH3HAK MapaIeTbHOCTH
[IPSAMBIX B IPOCTPAHCTBE .

7. [[TapamienbHOCTh IPSAMOM M TIOCKOCTH. [IpU3HaK mapasielbHOCTH
MIPSIMOM M TNIOCKOCTH.

8. |Pemenue 3anau: « [Ipu3Hak napayuieIbHOCTH MPSIMOU M IIIOCKOCTH.»

9. [TapannenbHble INIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak
[apaJyIeIbHOCTH IIOCKOCTEN. CBOKCTBA MApauIeNIbHBIX INIOCKOCTEN.

10.  |Pemenwue 3agay. «[lapamienbHOCTD TUTOCKOCTEH

11.  [[Toka3arenpHbIC ypaBHEHUS.




12.

[loka3arenbHbIE HEPABEHCTBA.

13.  |CucreMsbl IOKa3aTeNIbHBIX YPABHECHUI U HEPABCHCTB.

14. Jlorapudmsl, cBOMCTBA JTOrapu(MOB.

15.  [Pemrenue norapupmMuyeckux ypaBHEHH U HEPABEHCTB.

16.

[ToBropenue «Jlorapupmuueckas GyHKIHI»

17. [NeprieHAUKYISAPHOCTD MPSIMBIX B IIpOcTpaHcTBe. [Ipu3Hak
[EePICHANKYJISIPHOCTH PSIMOM U TI0CKOCTH. CBOMCTBA
[EePICHIUKYIISIPHBIX MPSIMON H TNIOCKOCTH.

18.  |[Mepnenaukyinsip u HakJIoHHAs. Teopema o Tpex MepHeHANKYIIIPax.

19. [MeprieHIUKYIIsPHBIE TUIOCKOCTH. [IpHU3HAK MEPIeHIUKYIIPHOCTH
[JI0CKOCTH. PaccTosHIE MEXAY CKPEIIUBAIOLINMHUCS TPSIMBIMH.

20.  [Pemenue 3a1a4 1m0 Teme: «IlepneHANKYISIPHOCTD MIOCKOCTEH)

21. BBenenune qekapToBBIX KOOPAMHAT B IPOCTpaHcTBe. PaccTosiHue
MeX Ty Toukamu. KoopimHaThl cepeinHbl OTpe3Ka.

22.  |BeKTOpHBI B MPOCTpaHCTBE. JIeHCTBUS Hal BEKTOPAMH B ITPOCTPAHCTBE.

23.  [Pemenue 3a1a4 «JeKapTOBBI KOOPMHATHI U BEKTOPHI B TPOCTPAHCTBE)

24.  [PammanHas mepa yrina. OnpeneneHnue CHHyca, KOCHHYCa U TaHTeHCa
yria. 3HaKy CHHYCa, KOCHHYCa M TaHT'€HCa.

25.  [TpUrOHOMETPUYECKHE TOXKICCTRA.

26.  (@opmyisl cnokeHusi. CHHYC, KOCHHYC U TAHTCHC IBOWHOTO yriia.

27.  |®opmynsl npuBeneHus. Cymma U pa3HOCTh cuHycoB. CyMMa U pa3HOCTh
KOCHHYCOB.

28.  [[ToBropenue «TpuronomeTpudeckie GopMyIIbD»

29. VYpaBHeHus COSX = a. YpaBHeHus SINX = a. YpaBHeHHs tgx = a.




30.

Pemenne TPUTOHOMETPUYECKHUX ypaBHEHHH. PasmuyHbie CHOCOOBI
pEIIEHUs] TPUTOHOMETPUUYECKUX YPABHEHHIA.

31 [[Ipumepsl pemieHHsl MPOCTEHIINX TPUTOHOMETPHUYCCKUX HEPABEHCTB.
PerieHnst mpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

32.  [[MoBropenue «TpuroHOMETpHYECKUE YPABHEHUS»

33.  [TpuroHomerpuyeckue GpyHKIMH, UX TPa(QUKH U CBONCTBA.

34.  |[Pemenue 3amau «TpuroHomeTpuueckue QyHKIHN

35 IMosmopenue «Tpuzonomempuueckue dopmynoi.
Tpuzonomempuueckue ypagHeHus.»

36.

Hmozoeoe mecm upoeanue.
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