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Konn4yecTBo yuyeOHBIX 4aCOB, HA KOTOPbIE¢ PACCYNUTAHA MPOrpaMMma:

Knace 10 11 Hroro
KonnyecTBo yueOHbIX Hellelb 35 34 69
KomnyecTBO 4acoB B HEJEINIO 6 6 6
KomnyecTBO 4acoB B roj 210 204 414

1. IlinannpyeMble pe3y/ibTaThbl OCBOCHHS Y4e0HOI0 IpeaMera

VYueOHblil npeaMeT «MaremMaThKa» BXOJUT B IMepeuyeHb YUeOHBIX MPEIMETOB, 00s3aTeNbHbIX IS
U3YYEHHUS B CpeiHEN 00111e00pa30BaTeIbHON HIKOJIE.

JlanHas mporpamma npeaycMaTpuBaeT U3yueHue mpeaMeTa Ha YTITyOJIeHHOM YpOBHE.

W3yuenne wmareMaTHKH TIO JaHHOH TporpaMMe CHOCOOCTBYET (OPMHPOBAHUIO Y  ydamIuxcs
JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yNbTaTOB O0Y4YEeHHS, COOTBETCTBYIOIIUX TPEeOOBaHUIM
®denepanbHOI0O rocyapCTBEHHOT0 00Pa30BaTEIbHOTO CTaHAapTa CPEIHET0 00111ero 00pa3oBaHusl.

JUYHOCTHBIE PE3YJ/IbTATHI:

Anzebpa u nauana mamemamuuecKo20 aHaIUu3a

1) BocriuTaHWEe POCCUMCKOMN Ipa’kKAaHCKOM WICHTUYHOCTU: MATPUOTU3MA, yBaXeHUs1 K OTeuecTBy,
OCO3HAHME BKJIa/Ia OTEYECTBEHHBIX YIEHBIX B pa3BUTHE MUPOBOI HAYKH,

2) ¢hopMHUpOBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OLIECTBEHHON IPAKTHUKH;

3) OTBETCTBEHHOE OTHOIIEHHWE K OOYYEHHIO, TOTOBHOCTh M CHOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHHUIO Ha MPOTSKEHUH BCEH KU3HU; CO3HATEJILHOE OTHOILLIEHUE K HEMPEPHIBHOMY 00pa30BaAHUIO
KaK YCIIOBHIO YCIIEUIHOM Npo(hecCHOHANBHOM U 00IIEeCTBEHHOM NeSTeTbHOCTH;

4) oco3HaHHBINA BEIOOp OymyIiel mpodecCHoHaNbHON AesATeILHOCTH Ha 6a3¢ OPUEHTUPOBKU B MUPE
npodeccuii U MpodecCHOHANBHBIX MPEANOYTECHUN; OTHOLICHHE K MPO(PECCHOHAIBHON ACSITEIBbHOCTH KaK K
BO3MOXXHOCTH YYacTHs B PEIIEHUHU JINYHBIX, OOLIECTBEHHBIX, IOCYIapCTBEHHBIX MU OOILIECHAIIMOHATIbHBIX
npobaeM; GOpMHPOBAHUE YBAXKUTEIBHOTO OTHOIICHUS K TPYAY, pa3BUTHE OIbITA Y4acTHUS B COLMAJIBHO
3HAYUMOM TPYIIE;

5) yMeHue KOHTpPOJUpPOBaTh, OLEHHMBATH M AHAJIM3UPOBATH NPOLECC M Pe3ylbTaT y4yeOHOH U
MaTeMaTHYECKON AESITeIbHOCTH;

6) yMeHue ynpaBisiTh CBOCH MO3HABATEIBHOM JACATEIILHOCTHIO;

7) yMeHue B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMU, JE€ThbMH MIIAJIIEr0 BO3pacTa U B3POCIBIMU B
00pa30BaTeNIbHON, OOIECTBEHHO IOJIC3HOW, Y4eOHO-MCCIEA0BATENLCKOM, MPOSKTHOM W JIPYrHX BHJIAX
NeSITEIbHOCTH;




8) KPUTUYHOCTb  MBLIINUJICHHA, HWHUIUWATHBA, HAXOAYUBOCTb, AKTHUBHOCTbL TIIpU PCHICHUU
MAaTCMaTHYCCKHX 3aJa4.

I'eomempus

1) BocruTaHME POCCHHCKON I'pakKJaHCKOW MICHTUYHOCTH: MAaTPUOTU3Ma, yBakeHUs K OTedyecTy,
OCO3HAaHUs BKJIaZla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKH;

2) hopMUpOBaHKHE MHUPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I11eCTBEHHOH MPaKTHKH;

3) OTBETCTBEHHOE OTHOIICHHE K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHHUIO HA MPOTSKEHUH BCEU KU3HU; CO3HATENIbHOE OTHOILICHHE K HETIPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEITHOM Mpo(dheCCHOHATBHON M OOIIECTBEHHOM JEATEIHHOCTH;

4) oco3HaHHBIA BBIOOp OyaymieiH MpodecCHOHATBHON AEITEIBPHOCTH Ha 0a3e OpPHEHTHPOBAHHS B
Mupe npodeccuil ¥ npodhecCuOHATBHBIX MPEINOYTEHUI; OTHOIIEHHE K MPOodeCCUOHATBFHON J1eATeIbHOCTH
KaKk K BO3MOXHOCTM Yy4YaCTUSl B PpEUIEHMM JIMYHBIX, OOILECTBEHHBIX, TOCYJapCTBEHHbIX U
oOIeHallMOHANBHBIX Mpo0JeM; (OPMUPOBAHUE YBA)XUTEIHLHOTO OTHOILIEHUS K TPYLY, Pa3BUTHE OIbITA
y4acTus B COLIMAIBLHO 3HAUUMOM TPY/IE;

5) yMeHHE KOHTPOJHMPOBATh, OLCHMBATh M AHAIU3UPOBATH MPOLECC M PE3yabTaT y4eOHOH U
MaTEeMaTHYECKOMN AeATEIbHOCTH;

6) yMeHue yrnpaBisITh CBOCH MMO3HABATEIBHOM JACATEILHOCTHIO;

7) yMeHHE B3aUMOJICHCTBOBATh C OJHOKIACCHHKAMH, JIETHBMH MIIAJLICTO BO3PacTa U B3POCIBIMH B
00pa30BaTeNIbHON, OOIIECTBEHHO IOJIE3HOW, y4eOHO-MCCIIEA0BATENBCKOM, MPOEKTHONM M APYrux BHIAX
NESTENBHOCTH;

8) KpUTHYHOCTh MBIIUICHHS, WHUIMATUBA, HAXOJAYUBOCTh, AaKTHMBHOCTb TIPU PCUICHUU
MaTeMaTHYECKUX 3a7ay.

METAIIPE/IMETHBIE PE3YJIbTAThI:
Anzebpa u nauana mamemamuyecKo20 aHaIUu3a

1) yMeHHE CaMOCTOSITEIBHO OIPENeNSATh IEeTTU CBOCH JEATEIBHOCTH, CTaBUTh B (DOPMYITHpPOBATH
1UIst ce0s1 HOBBIE 3a/1a4u B yuU€0e;

2) yMeHue COOTHOCUTh CBOM JIEUCTBUS C IJIAHUPYEMBIMHU pE3yIbTaTaMHU, OCYILECTBISITh KOHTPOJIb
CBOCH NeATeIbHOCTH B MpOLIECCe MOCTHKEHHS pPe3yibTaTa, OMpeNeNsiTh CIocoObl AEWCTBUN B paMKax
MIPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTUPOBATh CBOU JCHCTBHS B COOTBETCTBUM C U3MEHSIOIIECHCS
CUTYyallUeH;

3) yMmMeHHE CaMOCTOSITEIbHO NPUHUMATh pEIIEHUs, MPOBOAUTH AaHAIU3 CBOEH J€ATEIbHOCTH,
IIPUMEHSTH Pa3IN4HbIE METO/bI TIO3HAHMSI;

4) BrageHWe HABBIKAMHM  [IO3HABATEIIBHOW, Y4YeOHO-UCCIIEIOBATEIBCKOW M MPOEKTHOM
NESTENBHOCTH;

5) ¢opMupoBaHHWE TOHATHIHOTO arfmapaTra, yYMEHHs CO3/aBaTh OOOOIICHUS, YCTaHABIMBATH
aHaJIOTUH, KJIacCu(UIMPOBATh, CAMOCTOSTEIILHO BBIOMPATh OCHOBAHUSI U KPUTEPUHU IS KJIacCU(UKaIUHY;

6) yMeHHE YCTaHaBJIMBAaTh MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PacCyXIEHUE,
YMO3aKJII0ueHue (MHAYKTUBHOE, TE€AYKTUBHOE U [0 AHAJIOTUH) U JI€JaTh BHIBOJIBI;

7)  ¢dopMupoBaHHE  KOMIIETEHTHOCTH B  OOJACTH  WCIOJB30BaHUS  WHGOPMAIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUA;

8) yMeHue BHUAECTb MaTeMaTHYECKYI 3aJady B KOHTEKCTe MpOOJEMHOW CHUTyalluu B JAPYrUX
JUCLUILINHAX, B OKPY)KAIOIIEH KU3HU;

9) ymeHHe CaMOCTOSITENIbHO OCYILECTBJISATh MOUCK B Pa3jIMYHBIX HCTOYHUKAX, OTOOp, aHaJM3,
CHUCTEMAaTH3allMi0 U KJIACCUPHUKAIMIO HH(MOpMAIMM, HEOOXOAMMOM ISl peIIeHUS MaTeMaTHYeCKUX
npolsieM, NpeACTaBiATh €€ B TMOHATHOM (opMe; NPUHHUMATh pEHICHHE B YCJIOBUAX HEMOJHON WM
M30BITOYHOM, TOYHOW MM BEPOATHOCTHOW MH(OpPMAlMU; KPUTHYECKHU OLEHHBATh U HMHTEPIPETUPOBATH
nH(pOpMalIKIO, OIYYaEMYIO U3 Pa3INYHbIX HCTOUHUKOB;

10) yMeHHe UCTIONb30BaTh MaTEMATUYECKHE CPEACTBA HATIIATHOCTH (TpaduKH, TaOIUIbI, CXEMBI U
Ip.) AJs WILUTIOCTPALUY, HHTEPIPETallu, apryMEeHTaluu;

11) ymeHue BbIABUTaTh FMIOTE3BI IPU PELIEHUH 3a/1a4H, [IOHUMATh HEOOXOIUMOCTb UX IPOBEPKH;

12) noOHMMaHWE CYIIHOCTH QJTOPUTMHYECKUX TMPEANUCAHUA W yMEHHE JICHCTBOBaTh B
COOTBETCTBHH C MPEIIOKEHHBIM aJITOPUTMOM.




T'eomempus

1) yMeHHE CaMOCTOSATEIILHO OMPEICIIATh eI CBOCH JCATEIbHOCTH, CTABUTh U ()OPMYJIUPOBATH IS
ceOst HOBBIC 3a/1a4M B yu&0e;

2) yMEHHE COOTHOCHTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOIb
CBOEH JEATEIbHOCTH B IPOLECCE JOCTHXKEHUS pPe3ysbTaTa, ONpeNessaTh CIOCOObl JEHCTBHM B pamKax
MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUI, KOPPEKTHPOBATH CBOU JEHCTBHUS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTYyallueH;

3) yMeHHE CaMOCTOSTENILHO NPHUHUMATh PEIICHHs, MPOBOJUTH aHAIM3 CBOCH JEATCIBHOCTH,
MPUMEHSITh Pa3IN4Hble METO/Ibl TIO3HAHMUS;

4) BnajiecHNe HaBbIKAMH TIO3HABATEILHOM, y4eOHO-MCCIIeI0BATEILCKON M IPOSKTHOM JICSITEIbHOCTH;

5) dopmupoBaHHe TOHATHHHOTO ammapara, YMEHHsS CO3/1aBaTh OOOOIICHHUS, YCTaHABJIMBATH
aHaJIOTUH, KJIacCu(UIIUPOBATh, CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUS M KPUTEPHUH TSI KJTaCCH(PHUKAIINY;

6) yMeHue yCTaHAaBIMBATh NPUYUHHO-CJICICTBEHHBIC CBS3M, CTPOMTH JIOTUYECKOE PACCYKICHUE,
YMO3aKII0YeHNE (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTHH) U JeJIaTh BEIBOBI;

7)  ¢opMmupoBaHHE  KOMIIETEHTHOCTH B  OOJIACTM  WCIIOJB30BaHHS  WH(POPMAIUOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA;

8) yMmeHue BHUACTh MAaTEMATHYCCKYIO 3aJady B KOHTEKCTE MNPOOJEMHOW CUTyallud B JPYTUX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;

9) yMeHHE CaMOCTOSATENBHO OCYIICCTBIISATh MOUCK B PA3JIMYHBIX HCTOYHUKAX, OTOOp, aHaim3,
cucTeMaTH3aluio W kiaccudukanuio wuHbOpMalMK, HEOOXOAUMOW s pEIIeHHUs MaTeMaTUYeCKUX
npobyieM, TpeACTaBlIATh €€ B MOHATHOW ¢opMe; MPUHUMATh PEIICHHE B YCJIOBUAX HEIMOJHON WIH
M30BITOYHON, TOYHON WIIM BEPOATHOCTHOM HMH(POpMAIUHU; KPUTHUYECKU OILICHHWBATh W HHTEPIPETUPOBATH
nH(pOpPMAaIIHIO, TOTYYAEMYIO U3 Pa3INYHBIX HCTOUHUKOB;

10) ymeHHe HCIOIB30BaTh MAaTEMAaTHUYECKHUE CPEICTBA HATISIHOCTH (TpaduKu, TaOIHUIIBI, CXEMBI U
Ip.) A7 WUTKOCTPALUY, UHTEPIPETAll, apryMEHTALIUN;

11) yMeHHe BBIIBUTATh THITOTE3bI MPH PEIIEHUH 3a/1a4H, IOHUMATh HEOOXOIUMOCTh HX MPOBEPKH;

12) noHuMaHue CYIIHOCTH alTOPUTMUYECKHX MPEAMUCAHUNA U YMEHHUE JIEHCTBOBATH B
COOTBETCTBHUH C TPEJIOKEHHBIM aJITOPUTMOM.

IIPE/IMETHBIE PE3YJIbTATAI:
Anzebpa u Hauana mamemamuuecKo20 aHaIU3a

1) oco3HaHue 3HaYeHHs] MATEMAaTUKU B TTIOBCETHEBHOM JKU3HH YEJIOBEKA;

2) MpeacTaBIeHUe O MAaTeMAaTHIECKOM HayKe Kak chepe MaTeMaTu4ecKon AeATeIbHOCTH, 00 3Tanax
e€ pa3BUTHsI, 0 €€ 3HAUMMOCTH JAJI Pa3BUTHUS [IUBUIIU3AIINH;

3) yMeHHEe ONMCHIBATH SIBICHUS PEANbHOTO MUpPa HAa MaTEMAaTHYECKOM SI3BIKE; MPEICTABICHHE O
MaTEMaTHYECKHX TOHATUSAX W MAaTeMaTUYeCKUX MOJENSIX KaK O BaKHEHIIeM WHCTPYMEHTapHH,
MTO3BOJISIOIIEM OIMMCHIBATH M M3y4aTh Pa3HbIC MPOIIECCHI U SIBICHUS;

4) mpencraBieHre 00 OCHOBHBIX MOHATHSIX, MIEAX U METOAaxX aireOpsl M MaTeMaTHYeCKOIro
aHaJIn3a;

5) mpexactaBieHHWE O TpoOIeccax U SBICHUSAX, HMMEIONIMX BEPOSITHOCTHBIM XapakTep, O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEAbHOM MHpE, 00 OCHOBHBIX IOHATHAX 3JEMECHTApPHOH TEOpPHUH
BEPOSITHOCTEH; yMEHHE HAXOJUTh U OILICHWBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUH B MPOCTEUIINX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIUYUH;

6) BiIaJieHHEe METOJaMH JI0OKa3aTeJIbCTB U QITOPUTMAMHU PEIUICHHS; YMEHHE WX TMPUMEHSTH,
MIPOBOAUTD JJOKa3aTeIbHbIE PACCYKICHHS B XOJI€ PEILICHUs 3a/1a4;

7) MpaKTUYEeCKU 3HAYMMbIC MAaTEMAaTUYECKHE YMEHHUS M HABBIKH, CIIOCOOHOCTh MX MPUMEHEHUS K
PELICHHI0 MaTeMaTHYECKUX U HEMaTeMaTHYeCKUX 3a/1a, [IPenoaratone yMeHue:

* BBITIOJIHATH BBIUUCIICHHS C JCHCTBUTEILHBIMU U KOMILIEKCHBIMH YUCIIAMU;

* pelaTh palMOHANIbHBIE, UPpPALMOHANIbHBIC, [T0OKA3aTeIbHbIE, CTETIEHHbIE 1 TPUTOHOMETPHYECKHE
ypaBHEHHSI, HEPABEHCTBA, CUCTEMbI YPABHEHUI 1 HEPABEHCTB;

* pemaTh TEKCTOBbIE 3aJaui apu(PMETHYECKUM CIIOCOOOM, C TIOMOIIBIO COCTABICHUS U PEUICHUS
YPAaBHEHUH, CUCTEM YPAaBHEHUI U HEPABEHCTB;

* UICTIOJIb30BaTh ANreOpanyecKuit A3bIK 7Sl OMMCAHUS MPEAMETOB OKPYXKAIOUIETO MUpa U CO3AaHUS
COOTBETCTBYIOIIMX MAaTEMaTHUECKUX MOJICIICH;




® BBIINIOJIHATDH TOXIACCTBCHHBIC Hp606pa3013aH1/1;1 palluOHAJIbHBIX, HppannuoOHalbHBIX,
[10Ka3aTeIbHbIX, CTETIEHHBIX, TPUTOHOMETPUUECKUX BBIPAKECHUH;

¢ BBIIIOJIHATL ONI€pallvii HaA MHOXCCTBAMU,

* HCCIIE0BATh (PYHKIUH C IOMOIIBIO IPOU3BOIHON U CTPOUTH UX I'pauKH;

* BBIYMCIIATH TUIOMAAN GUTYP M 0OBEMBI TEII C IIOMOIIBIO ONPEACIEHHOTO HHTETPaIa;

* TMPOBOAMTH BBIUUCIEHUS CTATUCTMYECKUX XAPAKTEPUCTHK, BBIIOIHATE HPUOIMKEHHBIE
BBIYUCIICHUSA,

* pemaTb KOMOMHATOPHBIE 3a/1a4H;

8) BiaJeHHWE HABBIKAMU  HCIIOJB30BAaHUS  KOMIIBIOTEPHBIX IPOrpaMM IIpU  pPEUICHUH
MaTeMaTHYECKUX 3a/1a4.

I'eomempus

1) oco3HaHue 3HAYCHHS MATCMATUKHU B MIOBCEIHEBHOMN JKU3HU YETIOBEKA;

2) MpeJICTaBICHUE 0 MAaTEeMAaTHYECKOM HayKe Kak chepe MaTeMaTHUYeCKOH JesITeIbHOCTH, 00 3Tamax
e€ pa3BUTHsI, O €€ 3HAYMMOCTH JIJIs1 Pa3BUTHSI LIUBUIIN3ALINY;

3) yMcHHME ONMHUCHIBATh SIBJICHHUS PEATBHOTO MHpa Ha MaTEMAaTHYCCKOM SI3BIKE; MPEICTABJICHUE O
MaTEeMaTHYECKHX TMOHATUSAX W MaTeMaTHYeCKHMX MOJEIsIX Kak O BaKHEHllleM HHCTPYMEHTapHu,
MO3BOJISIFOIIEM OINKCHIBATh U U3YYaTh Pa3HbIC MPOLECCHI U SIBICHUS;

4) npencTaBieHne 00 OCHOBHBIX TOHITHUAX, HICSIX M METOIaX TCOMETPHH;

5) BiageHWe MeETOJAMH [OKA3aTeJIbCTB M aJrOPUTMAMH PELICHUS; YMEHHE WX TMPHUMEHSITS,
MIPOBOANTD JJOKa3aTeIbHbBIE PACCYKICHHS B XO/I€ PEIICHUs 3a1a4;

6) mpakTUYeCKH 3HAYMMbIC MATEMATHYCCKUEC YMEHHS W HaBBIKH, CIIOCOOHOCTh MX MPUMEHECHHUS K
PEILICHNI0 MaTeMaTHYECKIX U HEeMaTeMaTHYeCKUX 3a/1ay;

7) BlaJicHWE HABBIKAMH HCIIOJIb30BaHMs KOMIIBIOTEPHBIX MPOTrPAMM MPH PEHICHHHA MaTeMaTHUECKUX
3azad.

Aﬂ2e6pa U Hauala mamemamuueckozo anaiula
Yuciaa ¥ BeJJTHUMHBI

Yuawuiica nayuumes:

® OIEpUPOBATh NOHATHEM «paJMaHHAs MEpa yIya», BBIIOJIHATH MPeoOpa3oBaHUs paguaHHOU
MepBI B TPaJyCHYIO U I'PayCHOI MEpHI B paJuaHHYIO;

® ONEepUPOBATH MOHITHEM «KOMIUIEKCHOE UYWCJIO», BBINOJIHATH apu(METUYECKUE OMNEepaluu C
KOMIUIEKCHBIMU YHCIIAMU;

e y300pakaTh KOMIUIEKCHBIE YHCIa HAa KOMIUIEKCHOW IUIOCKOCTH, HaXOAWTh KOMIUIEKCHYIO
KOOpJUHATY YHCIIa.

Yuawuiica nonyuum eosmorcnocmo:
® HCTIOJB30BATh PA3JIMUHBIE MEPHI U3MEPEHHS YIJIOB MPU PEIICHUU TEOMETPUUYECKHUX 3a/ad, a
TaKKe 3a71a4 U3 CMEXHBIX JUCIUTUINH;
® MIPUMEHITHh KOMITJIEKCHBIE YHCIIa JJIs PeIICHUs alreOpandyeckux ypaBHEHHIHA.
BoipaxkeHust
Yuawuiica nayuumecea:
® OIEPUPOBATH MOHSATUAMH KOpHS N-ii CTENEHM, CTENEHU C palMOHAIBHBIM MOKa3aTesieM,
CTETIeHH C ACHCTBUTEIHHBIM TIOKa3aTeNeM, Jorapudma;

® [IPUMCHATH IIOHATHUSA KOPHIA n-u CTCIICHU, CTCIICHU C pallMOHAJIBHBIM IMOKA3aTCJIEM, CTCIICHU C
HCﬁCTBHTCHBHBIM IIOKa3aTciicM, norapn(bMa U UX CBOMCTBA B BEIUHUCJICHUIX U pu pCUICHUHU 3a1a4,

® BLIIIOJHATE TOXIACCTBCHHBIC Hp606pa3OBaHI/IH BLIpa)KeHI/II\;I, CoACpIKAIUX KOPCHb n-u
CTCIICHU, CTCTICHU C pallMOHAJIbHBIM ITOKAa3aTCJICM, CTCIICHU C ﬂCﬁCTBI/ITGJ’IBHBIM I1oKa3arTeciieMm, J'IOl"apI/I(l)M;

® OIICpHUPOBATH MMOHATHAMU: KOCUHYC, CHHYC, TAHI'CHC, KOTAHI'CHC yTJIa [TOBOPOTA, ApKKOCHUHYC,
APKCHUHYC, APKTAHTI'CHC U aPKKOTAHI'CHC;

®  BBIIIOJIHATH TOXKIACCTBCHHBIC npeo6pa301aaﬁns[ TPUTOHOMETPHICCKUX BBIpa)KeHHfI.

Yuamuﬁc;l noOJiyuum 603MOINCHOCHLb:



® BBHINOJIHATH MHOTOIIATOBBIE TPeo0pa3oBaHUs BBIPAKEHUH, NPUMEHSS IIUPOKUN Habop
CHOCO0OB U PUEMOB;
® NIPUMEHSTH TOXXACCTBEHHbIE IIPEOOPa30BaHMs BRIPAKCHUI ISl PELICHHS 33/1a4 M3 Pa3IHIHBIX
pa3aernoB Kypca.
YpaBHeHHsI U HEPABEHCTBA

Yuawuiica nayvumesa:
® pemarh WppalUOHAIbHBIC, TPUTOHOMETPHYECKHE, TOKa3aTelIbHbIE M JIOTapUPMHUYECKUE
ypaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI;
e pewarh anreOpanyeckue ypaBHEHHs Ha MHOXKECTBE KOMIUIEKCHBIX YHCEll;
® [IOHUMAaTh YPaBHEHHUE KaK BaXHEHIYI0 MaTeMaTHYECKYI0 MOJAEIb AJI OMUCAHUS U U3yUeHUS
pa3Ho00pa3HBIX PeaTbHBIX CUTYAIUH, pEIIaTh TEKCTOBBIE 33/1a4H alreOpandecKuM METOIOM;
® IPUMEHSATH rpaduuecKre IpeACTaBICHUs IS HCCIIEeI0OBaHUS YPaBHEHUH.
Yuawuiica nonyuum éo3smoscnocmo:
® OBIIAJCTh NMPHUEMAMH pEIICHUS ypaBHEHWH, HEPABEHCTB M CHUCTEM YpPAaBHEHHIA; NMPUMEHSTH
amrmapar ypaBHEHUH JUIsl pelieHus] pa3HO0Opa3HbIX 3a/1a4 U3 MATEMAaTHKH, CMEXHBIX IPEIMETOB, IPAKTUKY;
® IPUMEHATh TIpapUuecKue NPEACTABICHUS U1 MCCIEIOBAaHUS YpPaBHEHUH, HEPaBEHCTB,
CHCTEM YpaBHEHHH, COJEPKAIINX MapaMeTPHI.
DyHKIUHA
Yuawuiica nayvumcsa:
® [IOHUMAaTh M MHCIOJb30BaTh (YHKLMOHAIbHBIE MOHATHUSA, SI3bIK (TEPMMHBI, CUMBOJINYECKHE
0003HaYCHHUS);
® BBINOJIHATH IOCTPOEHHUE IPaUKOB (GYHKIUI C TOMOIIBIO TEOMETPHUECKUX ITpeoOpa3oBaHuii;
® BBHINOJIHATH MOCTPOCHHE TpapUKOB BUAA Y = N X, CTENEHHBIX, TPUTOHOMETPHUUYECKUX,
00paTHBIX TPUTOHOMETPHUYECKHUX, TIOKA3ATEIBHBIX U JIOTAPU(PMHUECKUX (QYHKINH;
® HCCIIeIOBaTh CBOICTBA (DyHKILINH;
® [IOHUMAaTh (PYHKIUIO KaK BaKHEHIIYI0 MATEMaTHUECKYIO MOJAEIb JJIsi OMMCAHUS TPOLIECCOB U
SBIICHUH OKPYKAIOMIETO MHUpA, NMPUMEHSATh (YHKIHMOHAJBHBIA S3bIK IS ONHCAHUS W WCCIEIOBaHUS
3aBUCUMOCTEHN MeX 1y (PU3NYECKHUMHU BEIUYMHAMHU.
Yuawuiica nonyuum eosmoscnocmeo:
® IIPOBOJUTH HCCJICIOBAHMS, CBS3aHHBIE C W3YyYCHHEM CBONCTB (YHKIWH, B TOM YHCIE C
MCTIOJIb30BaHUEM KOMIIBIOTEPA;
® CMOJIb30BaTh (YHKIMOHAJIbHBIE NMPEACTABICHUS U CBOWCTBA (YHKUMI A peleHus 3a1ad
U3 PA3IIMYHBIX Pa3IeNIOB Kypca MaTeMaTHKH.
DJIeMEeHThl MaTeMaTHYeCKOI0 AHAIN3a

Yuawuiica nayvumcsa:
® [IOHUMaTb TEPMHHOJIOTHIO M CHMBOJIUKY, CBSI3aHHYIO C TIOHATHSMM IPOU3BOAHOM,
NepBOOOpPa3HOI U MHTETpaa;
® pemaTh HEPaBEHCTBA METOJJOM HHTEPBAJIOB;
® BBIYHUCIIATH IPOU3BOAHYIO M IEPBOOOPA3HYIO (QYHKLIUY;
® JCTOJIb30BaTh MPOU3BOAHYIO JUISl UCCIIEIOBAHUS M TOCTPOEHUS rpauKOB (PYHKIIHIA;
® [IOHUMAaTh F€OMETPUYECKUI CMBICII IPOM3BOJHON U ONPEAEIEHHOTO UHTETpaa;
® BBIYUCIIATH ONPEACIEHHBIN HHTETPal.
Yuawuiica nonyuum ¢osmosrcnocme:
e c(hopMHUpOBATh NPECTABICHHE O Mpe/ene PYHKIUH B TOUKE;
e c(hopMHUPOBATH IPEJCTABIECHUE O MPUMEHEHUHM I'€OMETPUYECKOI0 CMbIC/IA IPOU3BOJHONW U
MHTETpaja B Kypce MaTeMaTHKH, B CMEKHBIX JUCIUIUTMHAX;
e c(hopMHUPOBATH U YIIYOUTh 3HAHUS 00 UHTErpale.

BeposiTHOCTD M cTaTHCcTHKA. PadoTa ¢ JaHHBIMH.
Yuawuiica naywumcen:

® pemiaTh KOMOMHATOPHBIC 33/1a4U Ha HAXOXKICHHUE KOJIMYECTBA OOBEKTOB MM KOMOWHAITWH;
e npuMeHATh GopMyny 6mHOMa HbloTOHA 11151 IpeoOpa3oBaHus BHIPAKCHHIA;



3a1ad4;

® JCIIOJIB30BaTh MCTOA MaTeMaTHUECKOM WHAYKIIUU OJId JO0Ka3aTCJIbCTBA TCOPEM W PCIICHUA

® HCII0JIb30BaTh CIIOCOOBI IPEICTABICHUS U aHAJIN3a CTATUCTUYECKUX JTAaHHBIX;
® BBLINIOJHATH ONEPALMU HaJ COOBITUSMU U BEPOSITHOCTSMHU.
Yuawuiica nonyuum eozmorcnocmeo:
® HAYYMTHCS CHELUATBHBIM IPUEMAM pelIeH!s] KOMOMHATOPHBIX 3a/1a4;
® XapaKTepU30BaTh MPOLECCHI U SBICHUS, UMEIOLIUE BEPOSITHOCTHBIN XapaKTep.
T'eomempus
Yuawuiica nayuumeces:
ONEepUpOBaTh IMOHATHUAMM: TOYKa, NpsiMas, IUIOCKOCTh B IPOCTPAHCTBE, MApPaUICIIBHOCTh U
MEPIEHIUKYIIIPHOCTD IPSIMBIX U INIOCKOCTEH;
pacmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MpuU3Ma, MUPaMUIa, MPSIMOYTOJIbHBIN
napasuiesienumne, Kyo);
n300paxkaTh reOMEeTpUIecKre (PUTyphl C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB;
U3BJIEKaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUECKHX (Urypax, MpelCTaBICHHYIO Ha
yeprexax;
pUMeHsTh TeopeMy [Iudaropa npu BeIUKCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (UTyp;
HaxXOJUThb OOBEMBI U IUIOHIAJM IMOBEPXHOCTEH MNPOCTEUIINX MHOTOTPAaHHUKOB C HMPUMEHEHHEM
opmyu;
pacro3HaBaTh TeJa BpAIeHHs: KOHYC, IWIMHAP, cepy U map;
BBIUUCIATH OOBEMBI U IJIOLIAAN MOBEPXHOCTEH MPOCTEHIIMX MHOIOIPAaHHUKOB M TEJl BPALEHUS C
MOMOILBIO (hOpMYT;
OIIEpUPOBATH MOHATUEM «JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBEY;
HaXOJIUTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO Mapajieenunesna;
HaXOJUTh INPUMEPHl MATEMAaTUYECKUX OTKPBITUM M KX aBTOPOB, B CBA3M C OTEUECTBEHHOW U
BCEMUPHOU UCTOPUEH;
MMOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccum.

B noBceiHEBHOM JKU3HU U TP U3YYEHHUH PYTHX TPEIMETOB:

COOTHOCUTh aOCTpPaKTHBIE TEOMETPUYCCKHUE TOHATHA M (aKThl C pPEATbHBIMU KU3HCHHBIMU
00BEKTaMU U CUTYalIUSIMH;
HCIIOJIb30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETpPHUUECKUX (Uryp s pelleHus 3aaad
MPAKTUYECKOTO COJEPIKAHMSI;
COOTHOCHTB TUTOIIAU TTIOBEPXHOCTEHN TEJI OTMHAKOBOM (hOPMBI U Pa3TMIHOTO Pa3Mepa;
orieHNBaTh (HOpPMYy MPABUIBHOTO MHOTOTPAaHHUKA IIOCJE CHWIOB, CPE30B M T. M. (OMpEACNsITh
KOJIMYECTBO BEpPUINH, pEOEp U rpaHell NOJyYEeHHBIX MHOIOI'PaHHUKOB).

Yuawuiica nonyuum eozmoosrcnocma:
HpI/IMeHSITB JUJIA pemeHI/m 3a1a4 FCOMCTpI/I‘IeCKI/Ie (baKTBI, €CJIn yCJIOBI/IH HpI/IMeHeHI/ISI 3a1aHbl B

ABHOH popme;

peliaTh 3a7a4 Ha HaX0XK/IEHHUE TeOMETPUISCKUX BETUUYHH M0 00pa3iaM Uil alrOpUTMaM;
JIeNaTh MIOCKHEe (BRIHOCHBIC) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIIE PHCOBATH BUJT

CBEpPXY, C60Ky, CTPOUTH CCUCHUA MHOTOTPAHHUKOB;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MHGOPMALUIO O T€OMETPUYECKUX (Urypax,

MNpCACTABJICHHYIO Ha YCPTCIKAX

IMPUMCHATE TCOMETPHUICCKUC (baKTBI AJId pCHICHUA 3aga4, B TOM YHCIIC IMPEATIIoJIararommnux HECKOJIbKO

1IaroB pCUICHUA;

OIMCHIBATh B3aHMHOE PACIIOJIOKEHUE IPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE;

(dbopMynupoBaTh CBOICTBA U MpU3HAKU QUTYD;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHNUS;

3a7aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIMHAT;

BJIAJIETh CTAHAAPTHOH KiIaccHpUKAIMEed MPOCTPAHCTBEHHBIX GUryp (MHpaMuIbl, TPU3MEI,

napasuieNenuIe/Ibl);



. HCIIONIb30BaTh CBOMCTBA M€OMETPUUECKHUX (DUTYp A pelIeHHs 3aJad MpaKTUYECKOTo Xapakrepa U
3aja4 U3 ApYrux obsacTei 3HaHWi;
. peliaTh IpocTeiire 3aqa4n BBeIEHUEM BEKTOPHOTO Oaswuca.
111, Cooepotcanue yueonozo npeomema c ykazanuem popm opzanuzauuu, 0CHOGHbIX 6U008
YueoHoll deamenpHoCmu
Anred6pa u HaUaJIa MAaTEeMaTHYECKOr0 aHAIU3a

10 xknacc
Coaeprxanne yueOHOT 0 XapaKTepUCTHKA OCHOBHBIX BU/JIOB AeATEJIbHOCTH YYCHUKA
MaTepHuaJja (Ha ypoBHe Y4eOHBIX J1elicTBH)

IloBTOpEeHMe M pacliMpeHue cBeAeHHI 0 PyHKIHH

HaubGonbmee u Dopmynupogamsy  ONpeNeNeHUus] HauOOJbIIEr0 W HAUMEHBILETO
HavMeHbIlIee 3HaYeHUS QYHKIIH. 3HAa4eHUH QyHKUIUM, YETHOU U HeuETHOH QyHKUMt. PopMynupoBarhb
YérHble u HeYETHBIC (HYHKIIUH TEOpPEMBbl O CBOWCTBAaX TIpa(UKOB YETHBIX W HEUYETHBIX (YHKLUH.

Haxoauts HamOoisipliee W HauMeHbIIEE 3HaYeHHMA (YHKUUM Ha
MHOXecTBe 10 e€ rpaduky. MccmemoBarh (QyHKIHIO, 3aTaHHYIO
dhopmyroit, Ha 4€THOCTh. CTpOouTh Tpaduku (QYHKIHMHA, HUCTIONB3YS
4ETHOCTD UJIN HEYETHOCTD.

Buinoansmes reoMerpudeckue nmpeodpa3oBaHus rpadukoB QYHKINH,

CBSI3aHHBIC C MapaUIeNbHBIMH  IEPEHOCAMH,  PACTSHKCHUSIMH,

CKATHSIMUA 1 CAMMETPHUSMH, OTHOCHTEIILHO KOOPJMHATHBIX OCEH.

dopmynupoBaTh onpeneieHue oopatuMoi GyHKIMU. Pacro3HaBaTh

obOparumyro QyHKIHIO 10 €€ rpaduKy. YCcTaHaBIMBaTh 00PaTUMOCTh

(hyHKIMY 10 €€ BO3pacTaHUIO UK YOBIBAHUIO.

YPaBHCHHUA M HCPABCHCTBA @opMynHpOBaTh ONpENENeHHEe B3aUMHO OOPaTHBIX  (YHKIHH.
[IpoBepsaTs, sBIAIOTCS 7M JABE JaHHblE (QYHKIMM — B3aWMHO
oOparHeiMu. Haxomute oOpaTHyro QyHKIMIO K JaHHOHW oOpaTuMoi
¢ynkuuu. [To rpaduky naHHo# GyHKUKMM cTpOUTH rpaduk odpar-

Merox nnTepBanos HOU (yHKUMH. YCTaHAaBIMBAaTh Bo3pacTaHue (yObIBaHHME) OOpaTHOM

(hyHKIIMH 110 Bo3pacTaHuto (YOBIBaHHIO) JaHHOU (PyHKITUH.
DopMynupoBaTh ompeneneHrss 007acTH ONpEAETICHUs] ypaBHEHHH
(HEepaBEeHCTB), paBHOCHJIBHBIX YpaBHEHUH (HEPaBEHCTB), ypaBHEHHIA-
CIeNCTBUM  (HEPaBEHCTB-CICACTBHM),  IOCTOPOHHETO  KOpPHS.
DopMyIHpPOBATH TEOPEMBI, ONIMCHIBAIOIINE PABHO-
CHWJIbHBIC TIpeoOpa3oBaHUs ypaBHEHHH (HepaBeHCTB). IIpUMeHSATH
METO/I PaBHOCHJIBHBIX NPe0oOpa30BaHUN Ul peIleHUs YPaBHEHUH U
HEpaBeHCTB. Haxoauth o00macTe ompefeieHus YpaBHCHUH W
HEpaBEHCTB. I[pUMEHATh METO CHEACTBUM [l PELLICHUST YPABHEHUM.
PermraTh HepaBeHCTBa METOJIOM UHTEPBAJIOB.

[Toctpoenne rpadukoB QyHKIHI
c TIOMOIIIBIO TeOMETPHYECKUX
npeoOpa3oBaHuit

O6parHast hyHKIUS

PaBHOCHIIBLHEIE

Crenennas GpyHKkumus
CrenenHas QyHKIUS ¢ HATypadbHbIM = DOpMyIHpPOBaTh ONPEACICHHE CTCHCHHONM (YHKIUH C  LEIbIM
I0Ka3areieM nokasareneM. ONHCBIBaTh CBOMCTBA CTENEHHOW (YHKIUHU C IEIBIM
MoKa3aTesieM, BbIIENS cllydan YETHOM U HEUETHOM CTENEHHU, a TAKKE
CrenenHas (yHKIUS C  LEJIBIM HaTypaJbHOW, HYJIEBOW U LIEJION OTPULIATENbHOMN CTENEHHU.
MoKazaTereM Crpoutrps Tpaduku GyHKUMH Ha OCHOBe Tpaduka CTENeHHOU
(GyHKIIMM ¢ [enbIM  1okKasareneM. Haxomute HauOosbliee U
HAMMEHBIICE 3HAYCHUS CTEIICHHON ()YHKIIMH C IIEJIBIM IOKa3aTelieM
Ha TIPOMEXKYTKE.
DopMynHpOBaTh OIpe/eeHne KOpHs (apu(METHIeCKOTO KOPHS) N-i
CTEIEHU, a TaKXE TEOPEMbl O €ro CBOICTBaX, BBIACISS CIydyau
KopHed 4€rHOW W HeuérHOW creneHn. Haxomute oOmacTu
ONpeNeNeHNs BBIPAXKEHUH, coAepKalluX KOpHU n-i cteneHu. Pemarp
YpaBHEHMs, CBOJSAUIMECS K YpPAaBHEHUIO Xn = a. DBpINoaHATh
TOXJIECTBEHHBIE TIPEe0Opa3oBaHM BRIPAXKCHUH, COISPIKAIINX KOPHHU
N-i CTerneHu, B YaCTHOCTH, BBIHOCUTh MHOXXHTENIb M3-TIOJ 3HaKa

OnpeneneHue KOpHs n-il CTeeHN

CsaolicTBa KOpHS
N-i1 creneHu

KontponsHas padora Ne 2

OnpeneneHue u
CBOMCTBA CTCIICHU
C paHI/IOHaJH)HI)IM
roKasarejieM



HppanyoHansHbie

KOpHS N-i CTENEeHH, BHOCUTb MHOXUTEIb IMOJ 3HaK KOpHSA n-i

ypaBHEHUS CTETIeHH, OCBOOOXKIAThCS OT HWPPANMOHAILHOCTH B 3HAMEHATEIe
Meton PaBHOCHIIBHBIX apov6n. OmpcrIBaTE .
NMpeoGpazoBanmii  TPH  pelICHUH CBOI:ICTBE\I' GYHKIIMM Y = n X , BBIACIAA cnyqzin KOpHEH 4&THOUN u
UPPAIHOHATBHBIX Heu€THoM crenenn. CTpouTh rpaduku GyHKIUI Ha OCHOBE Tpaduka
ypaBHeHHii by y = n X. dopmynupoBarb onpeeneHue. CTel'ieHI/I c
VIppaIoHabHES palMOHANBHEIM TIOKa3aTeNeM, a TakKe TeopeMbl 0 €€ CBOI/ICTBai(.
HEPABCHCTRA BBIMOMHATE ~ TOXIECTBEHHBIC  MPEOOpPA30BaHUSI  BBIPOKEHUIA,
coJiepKallliX CTENEHH C pallMOHaJIbHBIM MoKa3zareneM. Pacrno3naBarthb
UppaLMOHANbHbIE YPABHEHUS U
HepaBeHCTBa.  DopMmymnupoBaTh  TeOopeMbl, OOOCHOBBHIBAIOIINE
PaBHOCWIIBHOCTh ypaBHEHM (HEpaBEHCTB) NPH BO3BENEHUH 00emx
4acTeil TaHHOTO ypaBHEHUS
(HepaBeHCTBa) B HATypalbHYIO CTeNeHb. Pemars mppalrmoHaIbHBIE
ypaBHEHHUS] METOJOM PaBHOCWIBHBIX TpeoOpa3oBaHUN W METOJOM
ciueAcTBUM. Pemate uWppanMoOHalbHbIE HEPABEHCTBA METOJIOM
PaBHOCHIIBHBIX TTPE0Opa30BaHUA.
Tpuronomerpuueckue pynxkuun
Panuannas mepa yria ®opMyIUpOBaTh OIpECICHUE paJuaHHOW Mepbl yria. Haxonutb
Tpuronomerpuueckue (GyHKIMU ~ paJMaHHYIO MEpY yIJIa II0 €ro IpaJyCHOH MEpPEe U TPalyCHYI0 MeEpy

YHCIOBOIO apryMEHTa
3HaKy 3HaYCHUH
TPUTOHOMETPUUECKUX GbyHKIUH.
YértHoCTh 51 HE4YETHOCTh
TPUTOHOMETPUYECKUX (YHKIIUHA
[epuoanueckue GyHKIUH
CgoiictBa u rpaduku QyHKIHA Y
Sin X U y=cos X

CaoiictBa 1 rpaduku QyHKOUH Y
tg x u y=cCtg X

KonTponbHas pabora Ne 4

OCHOBHBIE COOTHOILIEHUS MEXKTY
TPUTOHOMETPUICCKUMH  (DYHKITHSMHU
OJIHOTO M TOTO K€ apryMeHTa
DOopMyJIbI CIOKEHUS

dopmyIbl TpUBEACHUS

®opMyJibl ABOWHOTO U MOJIOBUHHOTO
YTIIOB

CymMMa ©  pasHOCTh  CHHYCOB
(KocuHYCOB)
dopmyiaa peoOpa3oBaHus

MIPOM3BECHHS TPUTOHOMETPHIECKIX
(yHKIHIA B CyMMY

yIJIa 10 €ro paguaHHoi Mepe. BeIUUCIATE JIUHBI JYT OKPYKHOCTEH.
QopMynHpOBaTh ONpEAETCHHUs KOCHHYCa, CHHyCa, TaHTeHca U
KOTaHreHca  yrja TOoBOpoTa.  BBIACHATH  3HaK  3HAYEHUH
TPUTOHOMETPUYECKUX (PYHKIIHH.

Yrpomare TpUrOHOMETPUUECKHE BhIpAXKEHHUs, MCIOIb3ysd CBOMCTBa
YETHOCTH TPUTOHOMETPHUECKUX (PYHKIHH.

@opMynUpoBaTh  ONpeNeNieHHs MepuoguYecKord  (QyHKuuu, eé
TJIaBHOTO TEpHoAa. YTNpoLlaTb TPUTOHOMETPUUYECKUE BBIPAXKEHHUA,
UCTIONB3ysl ~ CBOMCTBAa  MEPHOAMYHOCTH  TPUTOHOMETPUYECKHUX
¢$yHKIUi.

OnuceiBaTh CBOWCTBA TPHUTOHOMETpUYECKHX QyHKIMHA. CTpOUTH
rpa¢pukud  (GyHKUMH Ha OCHOBE TpaUKOB UETHIPEX OCHOBHBIX
TPUTOHOMETPUUECKUX (YHKIIUH.

[IpeoOpa3oBbIBaTE TPUIOHOMETPUUYECKHE BBIPAKECHUS HA OCHOBE
COOTHOILLIECHUI MEXIY TPUTOHOMETPUYECKUMHU (DYHKIUSAMH OHOTO U
TOTO K€ apryMeHTa.

Ilo 3HaYeHWSIM OTHOW TPUTOHOMETPHUUECKOW (DYHKITMH HaXOIUTh
3HAYEHHUSI OCTAIBHBIX TPUTOHOMETPHUYECKHX (YHKIMH TOTO XKe
apryMeHTa.

IIpeoGpa3oBbIBaTh TPUTOHOMETPUYECKHE BBIPAKEHUS HAa OCHOBE
dhopmyn cnoxkenus. Onupasch Ha GOPMYJIBI CIOKECHHS, JOKA3bIBATh
(hopmybl npuBeneHHs, GOPMYIIBI IBOHHBIX YIIIOB, HGOPMYIBI CYMMBI
Y pPa3HOCTH CHHYCOB (KOCHHYCOB), (POPMYIIBI IIpe-

o0pa3oBaHMsl MPOU3BENEHHS TPHUTOHOMETPHUYECKHX (QyHKIMH B
cymmy. IIpeoOpa3oBeIBaTE TPUTOHOMETPHUYECKHE BBIPAKEHHS Ha
ocHoBe (opMyn mNpuBeAeHUs, (GopMyn IBOWHBIX M MOJOBHUHHBIX
yriaoB, GOpMyJd CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), (OpMYI
npeoOpa3oBaHysl MPOM3BENCHHUS TPUTOHOMETPUUECKUX (YHKIUH B
CyMMY

TpI/IFOHOMeTpI/I‘leCRI/Ie YPaBHCHHUA U HEPABCHCTBA

VYpaBuenue C0S X = b

Vpasuenue Sin X = b

VYpaBHeHus tgx =buctgx=>b
®yHKIMK Y = arccos X, y=arcsin x, y
= arctg X, y=arcctg x
Tpuronomerpuyeckue  ypaBHECHHS,
CBOAAIIMECS K alNreOpandeckum

DopMyIHpOBaTh oTIpe/ieeHuUs apKKOCHHYCAa, apKCHHYyCa,
apKTaHI'eHca, apKKoTaHTeHca. Haxomute 3HadeHHs OOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIHUHA B OTIAENBHBIX TAOJWYHBIX TOYKAX.
Ucrnonp3yss TOHATHS apKKOCHWHYca, apKCHHYyCa, apKTaHTeHca,
apKKOTaHT€HCa,  pemiarb  MpOCTeHIIne  TPUTOHOMETPHUYECKHE
ypaBHEHWUS.

®opMynHpoBaTh  CBOWCTBA  OOpAaTHBIX  TPUTOHOMETPHYECKUX



Pemenne TPUTOHOMETPUUECKHUX
YpaBHEHUI METO/IOM Pa3NOKEHHS
Pewenue MPOCTEUIINX

TPUTOHOMECTPHUICCKHUX HCPABCHCTB

IIpou3BoaHas U e€ MpUMEHEHHUE
[IpencraBnenue o
npezaene GyHKIUU
B TOYKE H O
(yHKIIMH B TOYKE
3amaun O MTHOBEHHOW CKOPOCTH H
KacaTeJIbHOM K

rpaduky GyHKIMN

[TonsiTe MpoOU3BOIHOMN

[IpaBuna BeIUKCIICHUS TIPOU3BOTHOM
VYpaBHeHue KacaTelbHOU
Konrtponbnas padora No 7

[Ipu3Haku Bo3pacTaHust U yOBIBaHUS
¢byHKIIH

Touku 3KkcTpEMyMa
GyHKIHH
Haubonpmee u
3HaYeHUS (PYHKIIUU
[Moctpoenue rpadukoB GpyHKIMH

HEMPECPBIBHOCTU

HanMCHBIICC

¢ynakuuit. CTpouth rpaduku QyHKIUI Ha OCHOBE TPa(HKOB YETHIPEX
OCHOBHBIX OOpaTHBIX TPUTOHOMETpHYECKUX (YHKIWH. YTpomarsk

BBIp@XEHUS,  CoJepkalmue  oOpaTHblE  TPUTOHOMETPHYECKHE
¢yHkumu. Pacro3HaBaTh TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA. Pemrars TPUTOHOMETPHUUECKHE ypaBHEHUS,

CBOIAIINECA K aﬂFe6paI/I‘{eCKI/IM YpaBHCHUAM, B 4aCTHOCTH, PCIIATH
OIHOPOAHBIC TPUTOHOMCTPUUYCCKUC YPAaBHCHUS nepBoﬁ u BTOpOﬁ
CTCIICHU, a TakKXE PpellaTb TPUTOHOMCTPUUYCCKUC YpPaBHCHUA,
MNPpUMCHAA MCTO PA3JIOKCHUA HAa MHOKUTCIIN.

Pematp HpOCTeﬁMHe TPUTOHOMETPHUICCKUC HCPABCHCTBA.

YcraHaBnuBaTh CyIIECTBOBAaHHE Ipeaena (QYHKIMH B TOYKE U
HaXOJWTh €r0 Ha OCHOBe Tpaduka QyHkuuu. Pazmmyare rpaduku
HETPEPBIBHBIX W pPa3pbiBHBIX (QyHKOWH. HaxomuTe mnpupamienue
apryMeHTa W MpupalieHue QyHKIUHA B TOYKE. BBIUUCIATH CPETHIOI0
CKOPOCTbH JIBIKCHHUSI MaTepHAIbHOM TOYKH I10 3aKOHY €€ JIBIKEHUSI.
DopMynHpOBaTh ONpeAeTeHne MPOM3BOJHON (YHKIIMM B TOYKE,
NpaBWiia BBIYMCICHHS TPOM3BOJAHBIX. HaXomuTh TPOHU3BOIHBIC
(hyHKIHHA, YypaBHEHHUS KacaTeIbHBIX rpadrka (GyHKITHMH, MTHOBCHHYIO
CKOPOCTh  JABIDKEHHSI ~ MaTepHalibHOW  TOYkW. lcmomp3oBarh
MEXaHUYECKUN U TeOMETPUYECKUIl CMBICI MPOU3BOJHOM B 3ajayvax
MEXaHHKH u TeoMeTpuu. DopMyIHpoBaTh MPU3HAKH MOCTOSHCTBA,
Bo3pacTaHusi W yObBaHUS (QYyHKOMH. HaxoauTh NPOMEXYTKH
BO3pacTaHUsl U YObIBaHMs (PYHKLIUH, 33JaHHON (OPMYIION.
®opMynUpoBaTh  OMpeNesieHHs TOYKA MaKCUMyMmMa M TOYKH
MUHAMYMa, KPUTUYECKOW TOYKH, TEOPEMBI, CBSI3BIBAIOIINE TOYKHU
JKCTpeMyMa C mpou3BonHOW. Haxomutb TOuYkM dKCTpemyma
(byHKIIMKM, HaMOOJbIIEE W HAaWMEHbIICE 3HAYCHHS (YHKIUM Ha
NPOMEXKYTKE.

UccnenoBare cBoOiCTBAa (QYHKIMHM C MOMOIIBIO HPOM3BOJHON H
CTpouTh rpaduk QyHKIHH

2 [loxa3zarenbHble ypaBHEHHS

3 IlokazatenbHbIC HCPABCHCTBA

4 JlorapugwM u ero cBoiicTea

11 knace
®
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%? MaTepuaJja (Ha ypoBHe Y4eOHBIX JelicTBH)
zZ 2
= 2
Ilokazamenvnas @opMynMpoBaTe  ONpEAEICHHE  MOKa3aTeJbHOW  (PYHKIHH.
u nozapugmuuecxkan OnuceIBaTh CBOMCTBA MOKA3aTEIBHON
¢ynxyuu (33 yacon) (yHKUMY, BBIAETSS Clydal OCHOBaHHSA, OOJBIIETO E€OUHMIBI, U
Clydyail  IOJIOKUTEJNBHOTO OCHOBAHMSA, MEHBIIETO0 eIWHHIIBI.
1 Cremenb ¢ MPOM3BONBHBIM | [[peo6pa3oBbIBAaTh  BHIPAKEHHS,  COJEPIKAIIME  CTEHEHH  C
JCUCTBUTEIIbHBIM JEUCTBUTEIBHBIM MOKa3areneM. CTpouTh rpadukd (YHKIUA Ha
TIOKa3aTEIIEM. OCHOBe rpaduka TMoKazarenbHOW (yHkumu. Pacmo3HaBarth
IokasarenbHast GyHKIHS noKa3aTellbHble YpaBHEHMS U HepaBeHcTBa. {dopmynupoarh

TEOPEeMbl O PAaBHOCWILHOM MPEOOpa30BaHUU MMOKA3aTeIbHBIX
ypaBHeHI/Iﬁ U HCEPABCHCTB. Pemartsr moka3aTenbHbBIE YpaBHCHUA U
HepaBeHCTBA. DOPMyITUPOBATH OMpeeTIeHUE ToraprudMa MOI0KHU -
TCJIBHOT'O 4YHCJia IO MOJOXUTCIbHOMY OCHOBAHUIO, OTIIMYHOMY OT
€/IMHHUIIBI, TEOPEMBI O CBOMCTBAX

norapuma.  I[IpeoOpa3oBbIBaTh  BBIpAXKCHHUS,  COJCPIKAIINC
norapudmMel. DopMyIHpoOBaThH ONpEICICHHE JIOTapUDMHIECKOMH




XapakTepHCTHKA OCHOBHBIX BU/IOB JIeSITEJIbHOCTH YYeHHKA
(Ha ypoBHe YUeOHBIX J1eiicTBHIi)

(YHKLIMY U OTHUCHIBATh €€ CBOMCTBA, BBIACISSI CIydail OCHOBAHHS,
OoplLIEro eIUHMIBI, M Clydall IOJO0XKHUTEIBHOIO OCHOBAaHMS,
MEHbLIET0 eOUHMLBL.  JloKa3pIBaTh, YTO I[IOKas3aTenbHas U
nmorapubMudeckas (YHKIHA SBISIOTCS B3aWMHO OOpaTHBIMH.
Crpoutrps Trpaduku QyHKOMI Ha OCHOBE JOrapuPpMHYECKOI
¢yskumu.  Pacmo3HaBath  jorapuMudeckue  ypaBHEHHS U
HepaBeHCTBa. DopMynIHpOBaTb TEOpEMBl O  PaBHOCHIBHOM
npeoOpa3zoBaHuK JIOrapu(MUUYECKUX YPaBHEHUH M HEPaBEHCTR.
Pemats norapudmuueckue

ypaBHEeHUS 1 HepaBeHcTBa. DOopMyIHPOBaThH ONpEICIICHHs YHCTa ¢,
HaTypasibHOrO Jsorapupma. HaxoanTs mnpousBomHble (GYHKIUH,
COJICpIKAIIUX MMOKA3aTeIbHYI0 (PYHKIIHIO,

<
S | Copep:xanne y4e0HOro
2 & | marepuana
<
z 2
S =
==~
5 Jlorapudmuueckass QyHKIHS
1 €€ CBOMCTBa
6 Jlorapupmudeckue
ypaBHEHHUS
7 Jlorapudmuueckue
HepaBeHCTBa
8 [IpousBoaHbIe
[I0Ka3aTEeNbHOM U
norapudmMuieckoi QyHKIUA
Humezpan

u ezo npumenenue (11 yacos)

9 [TeprooOpasHas

10 [IpaBuna HAXOXIECHUS
nepBooOpa3zHon

11 IImomanes  KpuUBOIMHEHHOM
Tpanenun.  OnpenenéHHbIi
UHTETpaj

12 Brruncienne 00bEMOB TN

Dopmynuposams ONpesICICHUE TEPBOOOPA3HON (YHKIUH, TEOpEMY
00 OCHOBHOM CBOWCTBE IEpBOOOpPa3HOI, MpaBMia HaXOXKICHHS
nepBooOpasHoil. Ha ocHoBe TaGmuIbl MepBOOOPasHBIX M TPABUI
HaxXOK/ACHUS MEepBOOOpa3HBIX HAXOAMTH MEPBOOOpasHylo, OOMIHMi
BUJl TIEpPBOOOpa3HBIX, HeompenenéHHbH wnHTerpan. Ilo 3akony
W3MEHEHUsI CKOPOCTH JIBM)KEHHS MaTepUATBLHOH TOYKH HAXOIMTh
3aKOH ABIKEHHS MaTepHaIbHON TOUkH. POpMyIHpoBaTh TEOpEMyY
0 CBSI3M TEpPBOOOPa3HON M IUIOLIAJX KPHUBOJMHEHHOW TparemuH.
@®opmynmupoBaTh  ONpeneNeHHE  ONPENEIEHHOTO  HMHTErpaja.
Ucnons3yss  ¢opmyny Heiotona — JleitOHuila, HaxXxoauTh
onpeNenéHHbId  MHTETpal, IUIOMAnd (QUryp, OTpaHHYCHHBIX
JaHHBIMU JUHUAMH. Mcrons30BaTh onpeAeraeHHBId MHTETpai st
HaxOXIeH!Ust 00BEMOB TeJI, B YaCTHOCTH 0OBEMOB Tell BpaIlleHHs

Inemenmut KOMOUHAMOPUKU.
Bunom Heromona (12 yacoB)

13 Meron MaTeMaTHYECKOM
WHTYKIAN

14 [TepecraHoBKH, pa3MereHus

15 Couetanus (KOMOWHAITAN)

16 Bunom Herotona

PopMynHpoBaTh MIOCIIE0BATENEHOCTh JefcTBui pu
WCTIOF30BAHUN  JIOKA3aTeNbCTBA  METOJOM  MaTeMaTHYecKOi
MHAYKLIUH. Vcnonb30BaTh METO MaTeMaTHYECKOW MHAYKIMH JUIS
JIOKa3aTebCTBAa HEPABEHCTB, HAXOXKICHUS KOHEYHBIX CyMM, IpHU
pelleHuy 3afad 1o Teopuu yucen. PopMyIHpOBaTh ONpPENEICHUE
MepeCcTaHOBKH KOHEYHOTO MHOJKECTBa. DopMyIHpOBaTh
omnpeleNieHHe pa3MELIeHUs] N-3JIEMEHTHOTO MHOXecTBa Mo k
37eMeHToB.  DopMynHpoBaTh  ONpEAENCHHE  COYeTaHHd -
3JIEMEHTHOI'0 MHOecTBa 10 k anemenros. Mcnons3ys (opmysl:
KOJIMYECTBA NMEPECTAHOBOK KOHEYHOI'0 MHOYKECTBA, Pa3MELIEHUN n-
3JIEMEHTHOI'O MHOXECTBa IO K 3JEMEHTOB W COYETaHUH n-
9JIEMEHTHOI'O MHOXKECTBa 10 K D3JeMEHTOB, pemarb 3aJadd
KOMOWHATOPHOTO XapakTepa. 3amuchiBaTh (opMyldy OmHOMaA
Herorona. @opmynupoBarh CBOMCTBA TpeyroyibHuka Ilackans u
OMHOMHATHHBIX KOA(DPHUIIMEHTOB

Dnemenmsut
meopuu eepoamuocmeit (23 yaca)

17 Omneparuu Hajl COOBITHSIMH

18 3aBUCHMBIE U HE3aBUCHUMEIE
COOBITHA

DopmMyIHpOBaThH ONpeeIICHUS HECOBMECTHBIX COOBITHIA,
oOBeNMHEHNS W TIepecedeHUs] COOBITHI, OTOJHEHUS COOBITHS.
Hcmonp3yst  GopMyiry  BeposSTHOCTH  OOBEAWMHEHHS  JIBYX
HECOBMECTHBIX

coOBITHH, (OPMYITY, CBSI3BIBAIONIYIO BEPOSTHOCTH OOBCIUHEHUS U
nepeceveHursl IByX COOBITHH, (GOopMyIy BEpOSTHOCTH JOMOIHEHHS




Coaepixanue y4eOHOro

MaTepuaJia

naparpaga

XapakTepHCTHKA OCHOBHBIX BU/IOB JIeSITEJIbHOCTH YYeHHKA
(Ha ypoBHe YUeOHBIX J1eiicTBHIi)

Cxema bepnymun

CrydaliHble BEJIMYUHBI U UX
XapaKTEPUCTUKHU

COOBITHSI, HAXOJUTh BEPOSATHOCTH COOBITHI. DopMyTUpOBaTH
OTIpe/IeTICHHUsT 3aBUCHMBIX W HE3aBUCHMBIX COOBITHIA, yCIOBHOU
BEPOATHOCTU. M CNONB3ysl TEOPEMBI O BEPOSTHOCTH IEPECEUEHUS
JIBYX 3aBUCUMBIX W HE3aBHCHMBIX COOBITHIA, TCOPEMY O
BEPOSATHOCTH TMEPECEUCHUS HECKOJIbKUX HE3aBUCHUMBIX COOBITHH,
HaXOJUTh BEPOSITHOCTH COOBITHH.

Pacnio3naBath BEpOSITHOCTHBIE SKCIEPUMEHTHI, OMHCHIBAEMBIE C
MOMOINBI0 cxeMbl bepHymmn. HaxoauTh BEpOATHOCTH COOBITHA,
COCTOSAILETO B TOM, YTO B cXeéMe€ BepHyiu ycrmexoMm 3aBepIIuTCs
JAHHOE KOJINYECTBO UCIILITAHUN.

DopMyIHpPOBaAThH ONPEAEIICHUS CIy4YallHOM BEIMYMHBI U MHOKECTBA
e€ 3HaueHull. J{s ciy4ailHON BEJIMYMHBI ¢ KOHEYHBIM MHOXECTBOM
3HAYCHUHI (hopmynupoBaTh OnpeeIeHUs pacrpeneneHus
ClIy4yailHOW BEJIWYMHBI U €€ MaTeMaTHYeCKOTO OXHUJaHUS.
Haxoaute MateMaTuueckoe OXUAAHUE CTyYalHON BETUYUHEI 110 €€
pacnpenenenuto. Mcnonb3oBarh BBIBOAB TEOPUU BEPOATHOCTEW B
3a71a4ax ¢ MPaKTUYECKUM >KMU3HEHHBIM COJIepKaHUEM

IloBTOpeHne Kypca ajaredpbl u
HA4YaJl MATeMATHYeCKOr0 aHaJmu3a
(51uac)

IToBTOpEHuUE u
cucTeMaTtu3anusi  y4eOHOTO
MaTrepuaia 3a Kypc aireOpbl
W Hadal MaTeMaTHYeCKOTO
aHam3a

I'eomeTpusn

10 xaacc

Copepxanue yueOHOTo
MaTepHaJja

XapakTepuCTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH YYeHUKA
(Ha ypoBHe yUeOHBIX JeiiCTBHI)

Beenenne B crepeomerpuio (9uacos)

OCHOBHBIE TIOHATUSL CTEPEOMETPUU
AKCHOMBI CTEPEOMETPHUH

[ lepeuucnsims OCHOBHBIE TIOHATHS CTEPEOMETPHUU.
Onucvliéams OCHOBHBIE IIOHATHA CTEpEOMETpUM (TOYKa,

CJ'ICI[CTBI/IH N3 aKCUOM CTCPCOMCTPHH

npsiMasi, IIOCKOCTB).

[IpocTpaHCTBEHHBIE (burypsr. Onucvliéams BO3MOXKHBIE CIIOCOOBI PACIIOJIOKEHHS] TOYEK,
HauanbHbIe IpeACTaBICHUS o IpsAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
MHOTOTpPaHHUKAX Dopmynuposamv aKCUOMBI CTEPEOMETPUH. Pa3biCHATL H

UJUTFOCTPUPOBATH AKCUOMBI.

Dopmynuposams W JOKa3bIBATh TEOPEMbl — CJEACTBUS U3
AKCHOM.

@opmynuposams  CcOCOObI  3aJaHMS  IUIOCKOCTH B
IIPOCTPAHCTBE.

Ilepeuucname ¥ ONHCHIBATH  OCHOBHBIE  DJIEMEHTHI

MHOT'OI'PAaHHUKOB: pEOpa, BEPILUHBL, TPAaHU.
Onucvlieams BUIBl MHOTOTPAHHUKOB (IIUpaMuUAa, TETPAdAp,
pU3Ma, NPsIMOYTOJIbHBIN Napajulesenunen, Ky0), a Takxke HUx




3JeMeHTHl (OCHOBaHMsI, OOKOBBIC TpaHHU, pPEOpa OCHOBAHUSA,
OoKOBBIE pEOpA).
Pewamy 3a1aun Ha TOCTPOCHHE CEYCHUI MHOTOTPAHHUKOB

IMapa/utesibHOCTH B mpocTpancTBe (15 yacos)

B3aumHOE pacroyiokeHue IBYX
MPSIMBIX B IPOCTPAHCTBE

OnuchiBaTh  BO3MOXKHBIE  CIOCOOBI  PACIIONIOKEHHUS B
MIPOCTPAHCTBE: ABYX NPSIMBIX, NMPSMONM M IUIOCKOCTH, JABYX

[TapannensHOCTH
PsIMOM M TNIOCKOCTH

IJIOCKOCTEMN.
dopMymMpoBaTh ONMPEACICHUS: TMapaAJUICIbHBIX MPSIMBIX,

[TapannenpsHOCTH
IJIOCKOCTEN

CKPEIIMBAIOIIMUXCS  HPSIMBIX, MAPALIEIBbHBIX MPAMOM M|
IUIOCKOCTH, MapajuleJbHbIX IUIOCKOCTEH, Ipeodpa3oBaHME

[IpeoOpazoBanme buryp B
MIPOCTPAHCTBE.

JBWKEHUS, (DUTYpBI, CUMMETPHUYHOW OTHOCHTEIBHO TOYKH,
pPaBHBIX UTYp, MPeoOpa30BaHUs MOAO0OHS.

[lapanienbHOe IPOEKTUPOBAHUE

PazbsacHAT MOHATHA: IpeoOpa3oBaHue GUryp, mapasieabHbIi
MEepeHoC, TMapauielbHOe NPOEKTUPOBAaHUE, MapaieibHas
npoekius (n300pakeHue) GUrypsl.

®opmynupoBaTh CBOHCTBA MAPaUICIBHOTO IPOSKTHPOBAHHSL.
@opMynupoBaTh W JIOKa3bIBaTh MPU3HAKU: MAPaJIIETbHOCTH
IBYX TPSAMBIX, TapaUIeIbHOCTH MPSIMOH M  IIJIOCKOCTH,
HapauIeIbHOCTH JBYX INIOCKOCTEH.

@®opmynmupoBaTh W JOKa3bIBaTh CBOMCTBA: MNapauIeIbHBIX
NPSIMBIX, TAPAJUIETBHBIX TNIOCKOCTEH.

PemaTp 3aaun Ha MOCTPOEHNE CEYEHWH MHOTOTPAHHHKOB,
TaKXe MOCTPOSHHE N300pakeHH HUTyp

IlepneHANKYJISIPHOCTH B MpocTpaHcTBe (27 4acoB)

VYron mexny
[IpsiMbIMU B TpOCTpPaHCTBE

DopMynHpoOBaTh OMPENETICHUS: YIJIa MEX/Y ePECEKAIOIUMUCS
OpsIMBIMU; ~ yIJIa  MEXKAY CKPEIIMBAIOIIMMUCA — MPSIMBIMU;

[lepneHAUKYISAPHOCTD MIPAMON U
IJIOCKOCTH

MPSMOM, MEPHEHAUKYISIPHONW IUIOCKOCTH; yria MEXIy MpsAMOU
U IUIOCKOCTBIO;  yIyIa  MEXAYy JBYMS  IUIOCKOCTSIMH;

[lepnienaukymnsip u
HaKJIOHHAs

MEPICHANKYJIAPHBIX HHOCKOCTeﬁ; TOYCK, CUMMCTPHUYHBIX
OTHOCHUTCIIBHO IJIOCKOCTH, (I)I/Il“yp , CUMMCTPHUYHBIX

Teopema o Tpéx
MePIEeHIUKYIIsIpax

OTHOCHUTENIbHO IUIOCKOCTH; PACCTOSIHUSI OT TOYKH J0 (PUTYpBI;
PacCTOssHHA OT MNPSAMOM [0 NapajuieIbHOM €W IUIOCKOCTH;

Yron Mmexnay nps-
MOW U IJIOCKOCTBIO

PACCTOSTHUS MEXIy TMapauIeIbHBIMA TIJIOCKOCTSIMU; OOIIETO
MEepPHEHIUKYIISIpa ABYX CKPEIIMBAIOIUXCS NpAMBbIX. ONUCHIBATH

JIByrpaHHBII yros. Yrom Mexny
MJIOCKOCTSIMU

[TOHATHA: NEPIIEHAUKYIIAD, HAaKJIOHHAs, OCHOBAaHME|
MEepIeHANKYISPA, OCHOBaHHE HAaKJIOHHOM, MPOEKUHSA

HepHeHI{I/IKyJ'IﬂpHBIe IIJIOCKOCTH

HAKJIOHHOM, OpTOTOHaNbHAsl MPOEKIUs (UTYpBI, PACCTOSHUE
MEXIY CKPEIIMBAIOIIMMHUCS PSIMBIMU, 3epKajIbHasi CHUMMETPHSI,

[Inomane OpTOrOHAIBHON NPOEKIHH
MHOTOYTI'OJIbHUKA

BYIrpaHHBIA  yroj, TpaHb JBYIPaHHOIO  yria, pedpo
NIBYTPAaHHOI'O yIUIa, JIMHEWHBIA yroa JBYTPAaHHOTO yIJIa.

DopMynupoBaTh u JIOKa3bIBaTh MIPU3HAKHA:
[EPIEHIUKYIIIPHOCTH IpsIMOI u IIJIOCKOCTH,
MEPIEHIUKYIIPHOCTH ABYX INIOCKOCTEH.

DOopMyJIMPOBATh U JOKA3bIBATh CBOMCTBA: MEPICHAMKYIISIPHBIX
MPSIMBIX; IIPSIMBIX, NEPIEHIUKYISIPHBIX IUIOCKOCTH;
[EPIICHAUKYIISPHBIX IIJIOCKOCTEM. ®opMyIHpOBaTH U
TOKa3bIBaTh TEOPEMBI: O NEPHEHIUKYISIPE W HAKIOHHOM,
[IPOBEACHHBIX M3 OJHOM TOYKH; O TPEX MEPHEHIUKYIAPAX; O
IoLIaau OpPTOTOHAJILHOU IIPOEKLINU BBIITYKJIOTO
MHOIOYroJbHHUKA. Pemats 3a1aum Ha J0OKA3aTENIbCTBO, a TAKKE
BBIUNCJICHHUE: yIVIa MEXIY NPSIMBIMHU, yIjla MEXAY NpsIMOM U
IJIOCKOCTBIO, yIila MEXAY INIOCKOCTSMH, PACCTOSIHUSA OT TOYKH|
10 MPSIMOM, pacCTOSIHUS OT TOYKH JO IIJIOCKOCTH, PacCCTOSHHUSA
MEXKIy CKPEIIMBAIOIIMMUCA TPSIMBIMHM, PACCTOSHUS MEXY)|

mapaJjICJIbHbBIMUA IIJIOCKOCTAMM, INIOIIAAN OpTOFOHaHBHOﬁ




MPOCKINHU BBIITYKJIOIO MHOT'OYT'OJIbHUKA.

Muororpannuks (15 yacon)

[Ipuzma

OnuceiBaTh MOHITUS: TrCOMETPHUICCKOC TCJI0, COCCAHUC I'paHU

[lapayutenenumnen

MHOI'OI'paHHHKA, TUIOCKHUH yYrojl MHOI'OIr'paHHHUKA, I[ByrpaHHbIﬁ

[Tupamuna

YTOJI MHOT'OI'paHHHKA, IJIOMaAb MOBECPXHOCTH MHOI'OI'paHHHUKA,
JUuaroHallbHOC€ CCEYCHHUE IIPU3MBbI, IIPOTHUBOJICKAIIUC TI'paHU

Yceu€HHas nupaMuaa

napajieNienumnesa, JAUaroHaJbHOE  CEUCHUE  TMPU3MBI U
MUPAMUJIbI, yceuEHHAS TUPAMUIA.

DOopMyJIMPOBATh ONPEACICHUSA: MHOIOIPAaHHUKA, BBIITYKIIOIO
MHOTOTPAaHHUKA, IPU3MBI, IPSIMOW IPU3MBI, NPABUIBHON
PU3MBI,  MHapaJUIeNIeNMIeNa,  NUpPaMUAbl,  IPABUIBHOU
[UPAMMJIBL, TPAaBUIIBHOTO

Te€Tpa’Apa, BBICOTHl IMPHU3MBI, BBICOTHI IUPAMHUABI, BBICOTHI
yceu€HHOM nHpamuabl, anopembl MPaBUIBHON NHpPaMUJBIL.
DopMynHpoBaTh U J10Ka3bIBaTh TEOPEMBI: O IUIOIIAU OOKOBOM
[OBEPXHOCTHU IpSIMOU IIPU3MBI, 0 JUaroHaysx
napajuieJIenuIena, O KBaApaTe IUArOHaIM IPSMOYTOJIBHOTO
napajyieNienunesa, O - IUIOMmAgd  OOKOBOM — MOBEPXHOCTH
MPaBWJIbHON NHpaMUbl, O IUIOMAAN OOKOBOM MOBEPXHOCTH
[IPaBUIBLHON YCEYEHHON MMPAMUIBIL.

Pemare 3ama4M Ha JOKAa3aTENbCTBO, a TAaKKE BBIYMCIICHHUE:
HIIEMEHTOB MPHU3Mbl U TUPAMUJIbI, IUIOLIAU MTOJHOW U OOKOBOH
IMOBEPXHOCTHU ITPU3MBI

1 IMPpaMHJIbL

O0o0menne u cucreMaTH3anus 3HaHuil ydammxcest (4 yacoB)

YHpa)KHCHI/ISI JJIA IMOBTOPCHUA

Kypca 10 knacca

11 kaacc

Coaepixanue yue0OHOTO
MaTepuaJa

XapaKkTepHCTUKA OCHOBHBIX BUJOB AeATEIbHOCTH YUEHUKA
(Ha ypoBHe Y4eOHBbIX JielicTBHIl)

KoopauHaTtel H BeKTOPHI B ipocTpancrse (15 yacos)

JlexapToBBI KOOPIMHATHI TOUYKH B
MIPOCTPAHCTBE

Bekropsl B npocTpaHCTBE

CroXeHre ¥ BEIYUTAHUE BCKTOPOB

YMHOXEHUE BEKTOpa
Ha uucio. 'omorerus

CKaJlSIpHOC IMPpOU3BCACHUC BCKTOPOB

I'eomeTpuueckoe
MECTO TOYEK MPOCTPAHCTBA.
YpaBHEHUE TIIIOCKOCTH

Onucvieams TOHATHA: NPSIMOYToJibHash CUCTEMa KOOpPAMHAT B
IIpocTpancTBE, KOOpAMHATBL TOYKH, BEKTOP, COHAIPABICHHBIE U
MIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, MAapaJUICIbHBIN MEPEHOC
Ha

BEKTOpP, CyMMa BEKTOPOB, TOMOTETHS ¢ KO3 HIMEeHTOM, paBHbIM K,
YTOJI MEX]Ly BEKTOPAMH.

Dopmynuposams ONPENEICHUSA: KOJIIMHEAPHBIX BEKTOPOB, PaBHBIX
BEKTOpPOB, Ppa3HOCTU BEKTOPOB, IIPOTUBOIIOJOXKHBIX BEKTOPOB,
MIPOU3BENIEHNS] BEKTOpa M 4YHCIA, CKASIPHOTO MPOU3BENCHUS IBYX
BEK-

TOPOB, T€OMETPUYECKOT0 MECTa TOYeK, OHCCEKTOpa IBYI'PAaHHOTO
yIiia, ypaBHEHHs (PUTYPBI.

Hoxaszvieams (HOPMyNbL: PACCTOSHUA MEXAY [BYMS TOYKaMu (C
3aJaHHBIMH ~ KOOpIWHATaMH), KOOpPAMHAT CEPEIMHBI  OTpE3Ka,
KOOpJWHAT CyMMBI H Pa3HOCTH BEKTOPOB, CKAIIPHOTO NMPOU3BEICHUS
JIByX BEKTOPOB, AJI1 BBIUMCIIEHUS KOCHHYyCAa yIja MEXAy IBYMs
HEHYJICBBIMH BEKTOPaMHU.

Dopmynuposams u 00KA3bI6AMH TEOPEMBI: O KOOPAMHATAX BEKTOPA
(pm 3aJaHHBIX KOOPAMHATAX €r0 Hadala M KOHIA), O KOJUTMHEAPHbIX
BEKTOpaxX, O CKALIPHOM IPOU3BEIACHUM ABYX IEPIECHIUKYIISPHBIX
BEKTOpOB, 0 I'MT, paBHOynanéHHBIX OT KOHLOB OTpe3ka, o I'MT,
MPUHAAISKAIUX JBYTPAHHOMY YTy M PaBHOYJAJIEHHBIX OT €ro
rpaHeid, 00 ypaBHEHUH IUIOCKOCTH, O BEKTOPE, IEPICHANKYIISIPHOM




JIAHHOM IIJIOCKOCTH.
Ilpumenamo N3y4eHHBIE ONIPENEIECHNUS, TEOPEMBI
1 GOpMYIIBI K PEIICHUIO 3314

Tena Bpamenusi (30 yacoB)

Hunuaap

KoMOuHaIMy MUIUHIIpA | TPU3MBI
Konyc

'Y ceu€HHBIN KOHYC

KomOnHarmn KoHyca

M TUPaMUJIBI

Cdepa u map. YpaBHeHue cdepsl

B3aunMHOe pacrionioxkeHue cdepsl U
IUIOCKOCTH

MHOTOrpaHHUKH,

BIIMCAHHEIE B CHEPY
MHOrorpaHHUKH,

OTIMCAaHHBIE OKOJIO

cdepbl

KomOnHammy muiauHIpa 1 cQepel,
KOoHYyca U chepbl

Onucviéamy TOHATUS: UWIMHAP, OOKOBask MOBEPXHOCTh LMIMHIDA,
NOBOPOT (UTYpHI BOKPYT MPsSIMON Ha JAaHHBIA yrojl, TeJIO BpPAaIICHHS,
OCEBOE CEUYECHME IWIMHApPA, pa3BEPTKAa LMIMHApPA, OOKOBas
MOBEPXHOCTh KOHYCa, OCEBOE CEUYCHHE KOHyca, pa3BEPTKA KOHYca,
yCEUEHHBIH KOHYC, YyCEeY€HHAs NHpamMHIa, OIUCAHHAas BOKPYT|
YCEUEHHOI'0 KOHYCa, yceueHHas NUpaMuza, BIHCAHHAS B yCEUEHHBIH
KOHyC, purypa

Kacaetcs chepsbl.

Dopmynupoeamsy ONPENESNCHUA: NPU3MbI, BIUCAHHOW B IMIMHAP;
MPU3MBL, ONMHCAHHOM OKOJO LWJIMHIPA; NHpPaMHIbl, BIUCAHHON B
KOHYC; THPaMUJIbl, OTIMCAHHON OKOJIO KOHyca; chepbl W mapa, a
TaKKe UX

3JIEMEHTOB; KacaTeNbHOM IUIOCKOCTH K cdepe; MHOTOTpaHHHUKA,
BIIMCAHHOTO B c(hepy; MHOTOTpaHHMKA, ONMHCAHHOTO OKOJIO c(epbl;
OWIMHIPA, BIMCAHHOTO B cdepy; KOHyca, BIMCAHHOTO B cdepy;
YCEUEHHOI'0 KOHYCa, BIMCAHHOTO B cepy; LWIMHAPA, ONMHUCAHHOTO
oKkoJI0 cdepbl, KOHyca, OMHUCAHHOTO OKOJNO c(depbl; YCeUEHHOTO
KOHYCa, OITUCAHHOT'O OKOJIO C(ephl.

Hoxaszvigams GHOPMYIIBL: THIOMIAAH TIOJHOW MOBEPXHOCTH LMIHMHIPA,
Iomaau OOKOBOM TOBEPXHOCTH KOHycCa, IUIOM@And OOKOBOH
MOBEPXHOCTH YCEUEHHOTO KOHYCA.
@opmynuposanv U 00KA3bl8aMb TEOPEMBI: 00 ypaBHEHHH CQepbl
JJAHHOTO paJadyca C LEHTPOM B JaHHOM TOYKE, O KacaTeJIbHOW
IUIOCKOCTH K cepe U e€ CIeACTBUE.

1 hOpMYITBI K PEIISHHIO 38,121

[IpuMeHATh N3y4YEHHBIE ONPEACIICHUS, TEOPEMBI

O6bémpl Tea. [lnomans chepsl (17 yacos)

0O0BéM Tena. Dop-
MyJIbl IS BBIYHUCIICHHS

IMPU3MbI iapa.

MUpaMHUIbl M yCEUEHHOW TUPaMUIbI

O0BEMBI

TeJI BPAILCHUS ruromanu chepsl.

[nommans cdeps EIIEHUIO 33124

IIpuMeHAT, H3Y4EHHBIE OIPEIECICHUS,

00BEMaDOpMyIMpOBaTH ONpeeneHus: 00bEMa TeNa, IUIOMANH TTOBEPXHOCTH

DopMynbl ISl BBIMUCIEHHS 00BEMOB/[oKa3bIBaTh GOPMYIIBLI: 00BEMA IPU3MBI, 00BEMA
MUPaMUAbB], 00bEMa YCEUEHHOM MUpaMUIbl, 00bEMa

KOHyca, 00héMa yceu€HHOTO KOHyca, 00BhEMa IIIIHHIpa, 00BEMa TIIapa,

TEOPEMBI

u  Qopmynsl K

IoBTOpEeHNE U cHCTeMATH3ANMsI YieOHOro MaTepuaa ( 8 yacoB)

IV .IloypouHoe niiaHUpPOBaHUE ¢ YKAa3aHHEM KOJIUYeCTBAa YacoB,
OTBOJAMMBIX HA OCBOCHHE KAKAO0W TeMbl

11 kaace
1 Ha3Baunue pa3zaesa, TeMbl KoauuecTBO
4aCc0B
IToBTOpeHHs Kypca anredpsl 3a 10 kiacc 1




2. IToBTOpeHns kypca reomerpuu 3a 10 kiacc 1
3. Bxonnas konTponbsHast padora Nel 1
Ilokazamensvhan u nozapugpmuieckas QyHkyuu 33
4. CreneHb ¢ IPOU3BOJIBHBIM JAEHCTBUTEILHBIM ITOKA3aTEIIEM. 1
[TokazarenpHas GyHKIHS
5. CreneHb ¢ IPON3BOJIBHBIM JICHCTBUTEIHHBIM TTIOKA3aTEeNeM. 1
[TokazarenbHas QyHKIHA
KoopauHaTtsl 1 BeKTOPBI B IPOCTPAHCTBE 15
6. JlexapTOBBI KOOPIUHATHI TOUKH B IPOCTPAHCTBE 1
7. [TokazarenbHble ypaBHEHUS 1
8. [TokazarenbHble ypaBHEHUS 1
9. JlexapTOBBI KOOPIAMHATHI TOUKH B IPOCTPAHCTBE 1
10. [TokazarenbHble ypaBHEHUs 1
11. [TokazarenbHble ypaBHEHUS 1
12. BexTops! B ipocTpaHcTBE 1
13. [lokazarenbHble HEPABEHCTBA 1
14. [TokazarenbHble HEPABEHCTBA 1
15. BexTops! B ipocTpaHcTBE 1
16. [TokazarenbHbIe HEPaBEHCTBA 1
17. [TokazarenbHbIE HEPaBEHCTBA 1
18. CrnoxeHre U BEIYUTaHHUE BEKTOPOB 1
19. KonTponbnas padora Ne 2 o teme «Ilokazamenvnasn pynkyusn» 1
20. Jlorapugw™ u ero cBoiicTsa 1
21. CrnoxeHre U BEIYUTaHHUE BEKTOPOB 1
22. Jlorapu¢w™ u ero cBoiicTBa 1
23. JlorapugwM u ero cBoiicTsa 1
24, YMHOXEHHE BEKTOpa Ha 4rciio. ['omoreTns 1
25. Jlorapugm u ero cBoiicraa 1
26. JlorapudwM u ero cBoiicTBa 1
217. YMHOXEHHE BEKTOpa Ha rcio. ['omoreTns 1
28. Jlorapupmuueckas GyHKIHS 1 €€ CBOHCTBA 1
29. Jlorapupmuueckas GyHKIMS 1 €€ CBOHCTBA 1
30. YMHOKEHHE BEeKTOpa Ha 4uciio. ['oMmoTeTns 1
31. Jlorapudmudeckas GyHKIUSA 1 €€ CBOWCTBA 1
32. Jlorapudmudeckue ypaBHEHUS 1
33. CkaJisipHOE MPOM3BEICHUE BEKTOPOB 1




34. JlorapupmMuieckne ypaBHEHHS 1
35. JlorapupMuieckne ypaBHEHHS 1
36. CkansipHOE POU3BENEHUE BEKTOPOB 1
37. JlorapupmMuieckne ypaBHEHHS 1
38. JlorapupmMuieckne ypaBHEHHS 1
39. CkasipHOE TIPOU3BEICHNE BEKTOPOB 1
40. JlorapupMuieckre HepaBEHCTBA 1
41. JlorapugMuieckrne HepaBEHCTBA 1
42. I'eomeTpryeckoe MecTo TOUEK MPOCTPAHCTBA. Y paBHEHHE TIOCKOCTH 1
43. JlorapupmMuueckre HepaBEHCTBA 1
44, [Ipown3BoaHBIC TTOKA3AaTEIHLHOM U JTOTAPUPMUICCKON QYHKITHII 1
45. I'eomeTpryeckoe MecTo TOUEK MPOCTPAHCTBA. Y paBHEHHE TNIOCKOCTH 1
46. [Ipon3BoaHBIC TTOKA3ATEIHLHOM U JTOTAPUPMUICCKON QYHKITHII 1
47. [Ipown3BoaHBIC TTOKA3ATECIHHON U JTOTAPUPMUIECKON QYHKITHI 1
48. KonTponbHas pabota Ne3 o Teme «Koopounameul u 6eKmopul 6 RpOCMPAHCHIEE) 1
49, [Ipon3BogHBIC TTOKA3ATEIHLHOM U JTOTAPUPMUICCKON QYHKITHII 1
50. [Ipon3BoHbBIE TOKA3aTENbHOM 1 JoTapuMUIEcKOi (GYHKINN 1

Tena Bpamenns 30
51. Hununnp 1
52. Kontponbnass pabora Ne 4 mo teme «llokazamensnaa u Jnozapugmuueckan 1

dyukyuuy

Humezpan u ezo npumenenue 11
53. [lepBooOpazHast 1
54. Hunusnp 1
55. [TepBooOpaznas 1
56. [TepBooOpaznas 1
57. Humasnp 1
58. [IpaBuna Hax ok ACHUS TEPBOOOPAZHOM 1
59. [IpaBuna Hax ok IEHUS TTepBOOOpa3HOI 1
60. KomOuHammy muirHIpa 1 MPU3MBI 1
61. [IpaBuna Hax ok IEHUS TTepBOOOpa3HOI 1
62. [Tmomans kpuBOMHEHHOH Tparenun. OnpeneaEéHHBIH HHTETpa 1
63. KomOuHammy mumHIpa ¥ MPU3MBI 1
64. [Tmomans kpuBOMHEHHON Tparenun. OnpeneaéHHbpIH HHTErpa 1
65. [Tmomans kKpuBoMHEHHOM Tpamneuu. Onpenea&éHHbpIH HHTErpa 1




66. Konyc 1
67. Brruncnenne 00bEMOB Tel 1
68. Kontponsnas padora Ne 5 «Humezpan u ezo npumenenuey 1
69. Konyc 1
Komnnexcuule uucna 13
70. MHO0X€eCTBO KOMIIJIEKCHBIX YHCEI 1
71. MHOKeCTBO KOMIUIEKCHBIX YHCEI 1
72. Konyc 1
73. MHOX€eCTBO KOMIIJIEKCHBIX YHCEI 1
74. MHO0X€eCTBO KOMIIJIEKCHBIX YHCEI 1
75. Yceu€HHBIN KOHYC 1
76. Komnnekcnas minockocts. TpuroHomerpuueckas popMa KOMIUIEKCHOTO Yucia 1
77. KowmmrekcHast mmockocth. Tpuronomerpudeckas popmMa KOMIUIEKCHOTO YHCIa 1
78. VYceuéHHbBIN KOHYC 1
79. KowmmtekcHas mmockocth. Tpuronomerpudeckas GpopmMa KOMIDIEKCHOTO YHCIa 1
80. YMHOXEHHE U JIe/ICHUE KOMIUICKCHBIX YHCEJI, 3alIMCAHHBIX B TPUTOHOMETPUUYECKOI 1
¢dopme. Kopenb n-ii cTeneHn nX KOMIUIEKCHOTO YUcia
81. KomOunanum koHyca u mupaMubl 1
82. YMHOXKEHHE U JielieHHE KOMIUIEKCHBIX YHCEJ, 3alUCaHHBIX B TPUTOHOMETPHYECKOIH 1
tdhopme. Kopens n-# cTeneHn MX KOMIUIEKCHOTO YHCIIa
83. Penrenne anredpanueckux ypaBHEHHI Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI 1
84. Kom6unaimu koHyca U THpaMHIbI 1
85. Pemenne anrebpanyecknx ypaBHEHUI HA MHOKECTBE KOMITJIEKCHBIX YHCET 1
86. Pemenne anreOpanyeckux ypaBHEHHI Ha MHOXXECTBE KOMIUIEKCHBIX YHCEIN 1
87. Kom6unaimu koHyca 1 THpaMHIbI 1
88. Konmponvnasn paboma Neb «Komniexcusle uucna» 1
Dnemenmut meopuu epoamuocmei 23
89. OnemeHThl KOMOUHaTOpUKH U buHoM HprotoHa 1
90. KonuTponbhas pabora Ne5 «Tena BparieHus 1
91. OnemeHThl KOMOWHaTOpUKU 1 buHoM Herotona 1
92. OnemeHThl KOMOWHaTOpUKU 1 buHoM Herotona 1
93. Cdepa u map. YparHenue chepsl 1
94. AKCHOMBI TEOPUH BEPOATHOCTEHN 1
95. AKCHOMBI TEOPUH BEpPOATHOCTEH 1
96. Cdepa u map. YpaBHeHue cdepsl 1
97. AKCHOMBI TEOPUH BEpPOATHOCTEH 1




98. YcnoBHas BEpOSTHOCTh 1
99. B3aumnoe pacnionoxenue chepbl i MIOCKOCTH 1
100. VYcnoBHas BEpOATHOCTh 1
101. VYcnoBHas BEpOATHOCTh 1
102. B3anMHoOe pacmoniokerre cephl U IITOCKOCTH 1
103. He3zaBucumeie coObITHs 1
104. HezaBucumsbie coObITHS 1
1065. B3aumuoe pacniosnioxenue chepbl i MIOCKOCTH 1
106. CrnyyJaiiHast BeJTMYHMHA 1
107. CrnyyJaiiHas BeJIHYHUHA 1
108. MHOrorpaHHUKH, BIMCAHHBIE B Chepy 1
1009. Cxema bepnymm. BuHOMUHaIIEHOE pacIioNoKeHne 1
110. Cxema bepHy. BUHOMHHAITEHOE PaCIIOIOKEHIE 1
111. MHOTOT'paHHUKHY, BIIUCAHHEIE B Chepy 1
112. Cxema bepHyi. BUHOMHHAITEHOE PaCIIOIOKEHIE 1
113. XapaKkTepUCTHKH CIIyIaHHON BETUIHHBI 1
114. MHororpaHHUKH, BIMCAaHHBIE B cepy 1
115. XapakTepUCTUKU CIIy4alHON BEJIMYMHBI 1
116. XapakTepUCTUKU CIIy4alHON BEJIMYMHBI 1
117. MHororpaHHUKH, OMTUCAHHBIE OKOJIO CQephl 1
118. MareMaTH4eCKO€E OKUAAHUE CYMMBI CIIy4alHbIX BEIUYUH 1
119. MareMaTH4eCKOE 0XKUAAHUE CYMMBI CIIy4alHbIX BEJIUYHMH 1
120. MHororpaHHUKH, OMTUCAHHBIE OKOJIO CQephl 1
121. MareMaTH4eCKOE 0XKUAAHUE CYMMBI CIIy4alHbIX BEJIUYHH 1
122. KonTponbHas pabota Ne7 «nemenmut meopuu eeposmuocmeit) 1
123. MHororpaHHUKH, OTIMCaHHBIE OKOJIO chepbl 1

IMoBTOpPEHME 59
124, O nosBNeHNH MOCTOPOHHUX KOPHEH 1 MOTepe peleHnii ypaBHEeHHIH 1
125. O nosBIEHUH MOCTOPOHHUX KOPHEH 1 IoTepe peleHnii ypaBHEeHHH 1
126. Tena BpaieHusi, BIUCaHHBIE B Cepy 1
127. O nosBIeHNH NOCTOPOHHUX KOPHEH U MoTepe peleHni ypaBHEHUH 1
128. OCHOBHBIE METO/IbI PEIIEHUs YpaBHEHUH 1
129. Tena BpaieHusi, BIMcaHHbIe B cepy 1
130. OCHOBHBIE METO/BI PEILICHNS] YPaBHEHHI 1
131. OCHOBHBIE METO/IbI PEILIEHUS YpaBHEHUH 1




132. Tena Bparenus, ormMcaHHbIE OKOJIO Chephl 1

133. OCHOBHBIE METO/TBI PEIIeHHs YpaBHEHUH 1

134. OCHOBHBIE METO/IBI PELICHHSI HEPABEHCTB 1

135. Tena BpareHus1, OMcaHHBIE OKOJIO Chephl 1

136. KonrponbHas paborta Ne§ «Tena spauienusn» 1

137. OCHOBHBIC METOIBI PEIICHUS HEPABEHCTB 1

138. OCHOBHBIE METO/TBI PEIICHNSI HEPABEHCTB 1
Oo6bembl Teu. [lmomansb cdepnbl 17

139. O0beM Tema. opMyITBI TS BRIYUCICHHUS 00BEMA TIPU3MBI

140. Konutponbhas pabota Ne9 «Iloemopenuey anzeopa 1

141. IToBTOpEeHME M crcTeMaTH3aNus YIeOHOTO MaTepHalia 3a Kypc anreOphl M Hada 1
MaTeMaTHYEeCKOTO aHaIIn3a

142. O0BéM Tena. PopMyITbl A7 BEIYUCIEHHS 00BEMA IPH3MBL 1

143. [loBTOpenue u cucremarnzauusl y4eOHOTO Marepuala 3a Kypc anreOpbl U Hayai 1
MaTEMaTHYECKOI0 aHAJIN3a

144, IToBTOpEeHME M crcTeMaTH3aNus YI4eOHOTO MaTepHalia 3a Kypc anreOphl W Hadal 1
MaTeMaTHYECKOT0 aHAIIN3a

145. O0BEM Tena. PopMyIbl AT BBIYUCIIEHUS 00BEMA IPU3MBL 1

146. [ToBTOpenne u cucremarnsanusl y4eOHOTO Marepuana 3a Kypc anreOpbl U Hadai 1
MaTeMaTHIeCKOTO aHAIN3a

147. [ToBTOpeHue U cucreMaTH3alys Y4eOHOrO0 MaTepuaia 3a Kypc ajureOpbl M Havas 1
MaTeMaTHYECKOT0 aHaJIN3a

148. DopMyIIbl 171 BBIYUCTIEHHUSI 00bEMOB MUPAMHUJIBI U YCEIEHHOW MTUPAMUIBI 1

149. [ToBTOpeHne u cucreMaTH3alus y4eOHOTrO Marepuana 3a Kypc anreOpbl M Hadal 1
MaTeMaTH4eCcKOro aHal3a

150. [loBTOopeHue u cucremarnzanus y4eOHOTO MaTepHuaia 3a Kypc anreOpsl U Havail 1
MaTEMaTHYECKOT0 aHaJIN3a

151. DopMyIIbl 11 BBIYUCIEHHUSI 00bEMOB MUPAMHUJIBI U YCEIEHHOW MTUPAMUIBI 1

152. IToBTOpEeHME M cHucTeMaTH3alMs YIEOHOTO Marephalia 3a Kypc anreOphl W Hadal 1
MaTeMaTHYEeCKOT0 aHaJIn3a

153. [loBTOpeHne u cucremarnzanus y4eOHOTO MaTepHaia 3a Kypc anreOpsl U Havaml 1
MaTEMaTHYECKOT0 aHAJIN3a

154. DopMyITBI 1T BEIYHCICHUS 00BEMOB TMPAMHUIBI M YCEUEHHON TTUPAMHUITBI 1

155. IToBTOpEeHME M crcTeMaTH3anus YI4eOHOTO MaTepHalia 3a Kypc anreOphl W Hadal 1
MaTeMaTHYECKOT0 aHaJIN3a

156. [loBTOpenue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal 1
MaTEeMaTH4IeCKOTo aHa3a

157. @opMyJIBI 1S BEIYUCIEHUS 00bEMOB MUPAMHUJIBI U YCEUEHHOW THPaMHUIBI 1

158. [ToBTOpeHne u cucremaTh3anys y4eOHOrO0 MaTepuana 3a Kypc anreOpbl M Hadam 1

MAaTEMATHYCCKOI'oO aHajiIu3a




159.

[ToBTOpenue u cucremarnsanusi yaeOHOro MaTepHana 3a Kypec ainreOpsl

MaTEMaTUYCCKOI'O aHaJIn3a

Ha4vall

160. @opMyJIBl A7 BEIYUCTIEHUS 00bEMOB MUPAMUJIBI U yCEUEHHOH MUPaMHUIBI

161. [ToBTOpeHre U cucreMaTH3alysl Yy4eOHOrO0 MaTepuaia 3a Kypc ajlreOpbl M Havas
MaTeMaTUYeCKOTO aHaIIN3a

162. [ToBTOpeHne m cucreMaTm3amys y4eOHOTO MaTepuana 3a Kypc ainreOpbl M Havam
MaTeMaTHYEeCKOTO aHaIn3a

163. Konmponvuasn paooma NelO «O6vemot men. ILnowaos cghepory

164. [loBTOopenue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal
MaTeMaTHIeCKOTO aHaIIN3a

165. IToBTOpEeHME M crcTeMaTH3aNus YIeOHOTO MaTepHalia 3a Kypc anreOphl M Hadal
MaTeMaTHYEeCKOTO aHaIIn3a

166. OOBEMBI Tel BpaleHus

167. [loBTOpenue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal
MaTeMaTHYeCKOTo aHaIIN3a

168. IToBTOpEeHME M crcTeMaTH3anus YI4eOHOTO MaTepHalia 3a Kypc anreOphl W Hadal
MaTeMaTHYECKOT0 aHAIN3a

169. OOBEMBI TelN BpaleHus

170. [ToBTOpenue u cucremarnsauus y4eOHOTO Marepuaia 3a Kypc aireOpbl W Hadai
MaTeMaTHYECKOTO aHAIIN3a

171. [ToBTOpeHue u crucreMaTH3alys Y4eOHOrO0 MaTepuaia 3a Kypc ajureOpbl M Havaj
MaTeMaTUYEeCKOTO aHaIIN3a

172. OOBEMBI TEN BpaleHus

173. [ToBTOpeHMe M cucTeMaTH3alysi y4eOHOTO MaTepualia 3a Kypc ainreOpbl M Hadal
MaTeMaTHYECKOTO aHaIIn3a

174. [ToBTOpeHne u crucremaTH3alus y4eOHOrO0 MaTepuaiia 3a Kypc alreOpbl M Havai
MaTeMaTHIEeCKOTO aHaIIN3a

175. OOBEMBI TeI BpaleHus

176. IToBTOpEeHME M crcTeMaTH3amus YIeOHOTO MaTepHalia 3a Kypc anreOphl W Hada
MaTeMaTHYEeCKOT0 aHaJIn3a

177. [MoBTOpeHMe U crucreMaTH3alysl Y4eOHOrO0 MaTepuaia 3a Kypc alureOpbl M Havam
MaTeMaTHYeCKOro aHaIIN3a

178. OO0BEMBI TEIT BpallICHHUS

179. IToBTOpEeHME M crucTeMaTH3anus YI4eOHOTO MaTepHalia 3a Kypc anreOphl W Hadal
MaTeMaTHYECKOT0 aHaJIn3a

180. [loBTOpenue u cucremarnsauusl y4eOHOTO Marepualia 3a Kypc aireOpbl W Hadai
MaTeMaTH4eCcKOTo aHal3a

181. [Tmomans cheps

182. IToBTOpeHMe M crucTeMaTu3anus yI4eOHOTO MaTepuayia 3a Kypc anreOphl W Hadal
MaTeMaTHYECKOTO aHaIN3a

183. [ToBTOpeHHMe W cucTeMaTH3alys y4eOHOrO0 MaTepualia 3a Kypc ainreOpbl W Hadal

MaTEMaTUYCCKOI'O aHaJIn3a




184.

[Inomans cdepsr

185. [ToBTOpeHne u cucreMaTH3alys y4eOHOTO0 MaTepuana 3a Kypc anreOpbl M Havam
MaTeMaTH4eCcKOTo aHa3a

186. [ToBTOpeHre U cucreMaTH3alysl Yy4eOHOrO0 MaTepuaia 3a Kypc ajlreOpbl M Havas
MaTeMaTHYECKOTO aHAIN3a

187. Konmponvnasn paooma Ne 11 «Oovemot men. Ilnowaos cghepovry

188. [ToBTOpeHNe m cucreMaTH3alys y4eOHOTO0 MaTepuana 3a Kypc ainreOpbl M Havam
MaTeMaTH4eCKOTo aHa3a

189. [loBTOopenue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal
MaTeMaTHIECKOTO aHAIIN3a

190. [ToBTOpeHue u cucremaru3anus yaeOHOTO MaTepuaia 3a Kypc TeOMeTpHur

191 IToBTOpEeHME M crcTeMaTH3aNmus YIeOHOTO MaTepHalia 3a Kypc anreOphl W Hadal
MaTeMaTHYEeCKOT0 aHaIN3a

192. [loBTOpenue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal
MaTeMaTHIECKOTO aHaIn3a

193. [ToBTOpeHue 1 cucremaru3anus yaeOHOTO MaTepuasa 3a Kypc TeOMeTpHUr

194, IToBTOpeHNe n crucTeMaTu3anusl y4eOHOTO MaTepuayia 3a Kypc anreOphl W Hadal
MaTEMaTHYECKOT0 aHAIN3a

195. [loBTOpenue u cucremarnzanusl y4eOHOTO MaTepHaia 3a Kypc anreOpsl U Hadail
MaTeMaTHYECKOTO aHAIIN3a

196. [ToBTOpeHMe U cucTeMaTu3anys yueOHOTO MaTepHuaia 3a Kypc reOMEeTpHH

197. [ToBTOpeHue U cucreMaTH3alys Y4eOHOrO0 MaTepuaia 3a Kypc alreOpbl M Havas
MaTeMaTHYECKOT0 aHAIIN3a

198. [ToBTOpeHHMe m cucreMaTH3alysi y4eOHOTO MaTepualia 3a Kypc anreOpbl M Hadal
MaTeMaTHYECKOTO aHaIIn3a

199. [ToBTOpeHnue u cucremaruzamys yueOHOTo MaTepHaia 3a Kypc reoMeTpun

200. [MoBTOpeHne u cucremaTH3alysl y4eOHOrO0 MaTepuaia 3a Kypc ajlreOpbl M Havaj
MaTeMaTHYECKOro aHAIIN3a

201. IToBTOpeHME M crucTeMaTH3anus YIeOHOTO Marephana 3a Kypc aureOphl M Hada
MaTeMaTHYEeCKOT0 aHaJIn3a

202. [ToBTOpenue u cucremaru3amys yueOHOTo MaTepHana 3a Kypc reoMeTpHn

203. [loBTOpeHue u cucremarnzanus y4eOHOTO MaTepHajia 3a Kypc anreOpsl U Hadal
MaTeMaTHIECKOTO aHAIIN3a

204. IToBTOpEeHME M cucTeMaTH3amus YIeOHOTO Marephalia 3a Kypc anreOphl W Hadal

MAaTEMATHYCCKOI'O aHajIu3a
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