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1. NMNoAcHuTenbHaA 3anUcKa

Pabouasa nporpamma npeameta «MaTemaTuKa: anrebpa 1 Hayana maTemMaTUYECKOro aHanm3a, reometTpua» (YyrnybneéHHbIN
YPOBEHb) 0b6A3aTeibHON NpeaAMeTHOM 0b1acTn «MaTtemaTnka u HPpopmaTUKa» Ans cpeaHero obuiero obpasoBaHua
pa3paboTaHa B COOTBETCTBUM C TpeboBaHMAMKU PITOC K CTPYKTYpPE U pe3ynbTaTaM OCBOEHMA OCHOBHbIX 06pa3oBaTeNbHbIX
nporpamm cpegHero obuiero obpasoBaHums.

Ha oOcHoBe ®PyHAAMeHTaNbHOrO AApa coaepxaHua obuero obpasoBaHus, TpeboBaHWIM K pesysibTaTaM OCBOEHUA
obpa3oBaTe/ibHOM MpPOrpamMmbl OCHOBHOro obuiero obpas3oBaHMA, NpeacTaBAE€HHbIX B ¢deaepasbHOM rocyaapCTBEHHOM
CTaHAapTe OCHOBHOro obuiero obpa3oBaHWA B COOTBETCTBUMM C nepedyHem YMK, pekomeHAoBaHHbIM MUHUCTEPCTBOM
NPOCBELLEHMA. B Hel TaKKe y4uTbIBAlOTCA AOMUHUPYIOWME UAEN U NONOXKeHMA [porpammbl pa3ButTMa M GOPMUPOBAHUA
YHMBEPCANbHbIX Yy4ebHbIX AeNCTBMA AnA OCHOBHOro obuiero o6bpas3oBaHuA, KoTopble obecnevymBatoT GopmMupoBaHUE
POCCUMCKOWN rpaKAaHCKON MAEHTUYHOCTM, KOMMYHUKATUBHbIX KAa4eCcTB IMYHOCTU, U CNOCOOCTBYHOT GOPMUPOBAHMNIO KNHOYEBOW
KOMMNEeTEeHUUN — YMEHUIO YYUTbLCS.

B cooTtBetcTBUM C NpuHATO KOHUenumeit pa3sutua matemaruyeckoro obpasosaHus B Poccuimickoit Pepepauun,
MaTemaTn4eckoe obpa3oBaHMe PeLIaeT, B YaCTHOCTU, CIeAYIOLLNE KNOYEBbIE 33a4M:

«NPeaoCcTaBNATb KaXKaoMy 0by4yatolemMmyca BO3MOXKHOCTb AOCTUMKEHUA YPOBHA MaTEMATUYECKUX 3HAHWIM, Heobxoaumoro ana
AANbHENLLEN YCMELHOM }NU3HU B 0bLLecTse»;

«obecneunBatb HeobxoauMMoe CTpPaHE YMUCNO0 BbIMYCKHMKOB, MaTeMaTuyeckasa MnoAroToBKa KOTOPbIX AOCTaTovyHa AnA
NPoAO/MKEHUA 006pPa30BaHUA B PA3/IMYHbIX HANpaBAEHUAX M ANA MPAKTUYECKOM AeATeNbHOCTW, BKAKYas npenogaBaHue
MaTeMaTMKWN, MaTeMaTUYECKNE UCCe0BaHUA, paboTy B chepe MHPOPMALMOHHBIX TEXHONOTUIA U AP.»;

«B OCHOBHOM O6LI.I,eM n cpegHem O6IJ.I,EM o6pa30|3ava| HEO6XO,CI,VIMO npeaycmoTpeTb noAroToBKy o6yqarou.|,mxc;| B
COoOTBEeTCTBUU C UX 3aNPOCaMM K YPOBHIO NOATrOTOBKU B cd)epe MaTemMmaTnyecKkoro o6pa3OBava».



CooTBeTCTBEHHO, BblAENAKOTCA TPW HanpasB/eHUA Tpe6OBaHMﬁ K pe3yqibTaTaM matemaTU4eCckoro o6pa308aHm-|:
1) NPAaKTUKO-OPUEHTUPOBAHHOE MaTeMaTU4ECKoe o6pa303aHMe (MaTEMaTMKa Aana )KM3HI/1);
2) MaTemMaTuKa AnAa ncnosib3oBaHUA B I'IpO(I)ECCMM;

3) TBOpPYECKOE HaMpas/1eHNUE, Ha KOTOPOE HaUueNEHDbI Té o6yqarou.|,l4ec>=|, KOTOpPblE NNAHNPYIOT 3aHNMATbCA TBOp‘-IeCI-(Oﬁ n
MCCHEAOBaTeanKOﬁ pa60T0|>'1 B obnactu MaTeMaTuKu, CI)M3I/1I-(M, 3KOHOMUKU U APYTUX obnacrax.

3TN HanpaB/eHMA peanunsytoTca B AByX 6/10Kax TpeboBaHUI K pe3ynbTaTam maTemaTMyeckoro obpasoBaHuAa (6a30BbIi
YPOBEHb U YrnybaeHHbI YPOBEHD)

Llenb ocBoeHmA nporpammobl 6a3oBoro YPOBHA — obecneyeHue BO3MOXHOCTU UCMNMOJZIb30BaHUA
MATEMATUYECKUX 3HAHUIN U YMeHVIﬁ B I'IOBCE,CI,HEBHOVI HKN3HU U BO3MOXKHOCTK YCNELIHOIo npoao/ixXeHnA O6pa3OBaHMFI no
cneunaabHOCTAM, HE CBA3aHHbIM C NPUKNaAHbIM UCMOJZIb30OBaHNEM MaTEMATUKHN.

Llenb ocBoeHus nporpammbl yrny61eHHOro ypoBHSA: obecneyeHne BOSMOMKHOCTU YCNELWHOro Npoao KeHNs 06pa3oBaHUS
Mo CNeLnasbHOCTAM, CBA3aHHbIM C MPUKAAAHbIM UCMO/Ib30BAaHMEM MATEMATUKM, a TaK ¥Ke OCBOEHME NpeaMeTa Ha BbICOKOM
YPOBHE 418 CEPbE3HOr0 M3yYeHMA MAaTEMATUKU B By3e U 0bpeTeHMe NPaKTUYECKUX YMEHWUI U HAaBbIKOB MaTEMATUYECKOTO
XapaKTepa, Heobxo4MMbIX ANA yCNewHoM NpodeccMoHanbHON AeATENbHOCTH.

[locTUXeHMe NOCTaB/EeHHbIX Lenen npeaycMmaTpuBaeT pelleHue cneayloumx 3a4au:

-obecneyeHmne pocTUXKeHUA obyyarowmmmcs o6pa3oBaTeNbHbIX PEe3yNbTaToB B COOTBETCTBMM C TpeboBaHMAMM
ycTaHoBneHHbiIx PTOC COO;



-obecneyeHne NpeemMcTBEHHOCTN OCHOBHbIX 06pa3oBaTe/IbHbIX NPOrPamMm;
-popMmnpoBaHME OCHOB OLEHKM pe3ynbTaToB OCBOEHMA 0byyatowmmmca OOMM;

-Co34aHune YCIIOBMﬁ ANA Pa3sBUTUA U CaMOopeain3aLlnm o6yqarou.|,l4xc;|.

MecTto yuebHOro npegmera B yuebHom nnaHe

JlaHHaA nporpamma paccyMTaHa Ha 414 yyebHbIx YacoB Ha ABa roaa obyyeHus (210 yacos B 10 Knacce n 204 vacas 11
Knacce). B yyebHOM nnaHe ANs M3Yy4YEeHUA MaAaTEMATUMKM Ha yrnybnéHHom ypoBHE OTBOAMTCA 6 4YacoB B Heaento, U3
KOTOpPbIX

npeagycmoTpeHo 4 yaca B Hedentw Ha MU3ydyeHmne Kypca anre6pb| M Havyan matemaTMyecKoro aHaamMsa M 2 4yaca B
Heaent Ha U3yvyeHume reometTpuin. Ka)i(ﬂ,blﬁ M3 KypCOB BblaenAeTcA BOT,CI,GI'IbeII?I npegmer.

B nporpamme TakXKe y4MUTbIBAOTCA AOMUHUPYIOWME uMAEeN W MNonoxeHua [porpammbel pas3Butna 1M GopMMPOBaHMA
YHMBEPCANbHbIX Yy4ebHbIX AeNCcTBMA AnA OCHOBHOro obuiero o6bpas3oBaHuA, KoTopble obecneymBatoT GopmMupoBaHUE
POCCUICKOW rparkAaHCKOM MAEHTUYHOCTU, KOMMYHUKATUBHbBIX KAYe€CTB /IMMHOCTU, U cnocobCTBYOT GOPMUPOBAHUIO KAKOUYEBOM
KOMMNeTEHUUU — YMEHUS YUNTbCA.

Mporpamma paccumtaHa Ha 408 yacos

(34 Hepenun B 10 knacce u 34 Hepgenu B 11 Knacce)

Knacc KosinyecTBo YacoB no yyebHOMy nnaHy KonnuyecTso Yacos B Heaento




10 knacc 210 6 (4+2)

11 Kknacc 204 6 (4+2)

2. NMnaHupyemble pe3ynbtaTtbl ocBoeHMnAa OOI (AMYHOCTHbIE, MeTanpegMeTHbIe U NpeAMETHbIe) Ha YPOBHe CpeaHero
obuwero o6pasoBaHuna «Marematuka: anrebpa n Hayana maremaTMYeCKOro aHaau3a, reomeTpua»

N3yyeHne anrebpbl M Hayan MATEMATMYECKOro aHa/nu3a Mo AaHHOW nporpamme cnocobctByeT GOPMMPOBAHUIO Y
yYyalWmxca JIMYHOCTHbLIX, MEeTanpeaMETHbIX, MpPeaAMETHbIX pe3yanbTaToB 00y4yeHMsi, COOTBETCTBYHOLWMX TpeboBaHMAM
depnepanbHOro rocygapcreeHHoro obpasoBaTenbHOro cTaHgapTa cpeagHero (noaHoro) obuiero obpasoBaHuUA.

JINYHOCTHbIE pe3ynbTaThbl:

1) BocmUTaHWE POCCUNMCKOW TpakIaHCKOW HISHTHYHOCTH: MaTPHOTHU3Ma, yBaxkeHUs K OTeuecTBY, OCO3HaHHUS BKJIa/a
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;

2) ¢opMupoBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAyKH W OOIIECTBEHHOMU
NIPAKTHKHY;

3) OTBETCTBEHHOE OTHOIICHHE K OOyYeHHWIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOPa3BUTHIO M CamMOOOpa30BaHUIO Ha
NPOTSHKCHUHM BCEH KU3HW; CO3HATENhbHOE OTHOIIEHHE K HEMPEephIBHOMY OOPa30BaHMIO KaK YCIOBHIO YCIHEHIHON
npoheCcCHOHATBFHOM U OOIIIECTBEHHOM JAESITeTbHOCTH;

4) oco3HaHHBIM BBIOOP Oyayiield NpodecCHOHATbHONW AeATEeILHOCTH Ha 0a3e OpUEHTHpPOBaHUS B Mupe npodeccuit u
npo(heCCUOHATBHBIX TPEANOYTCHUH; OTHOIIEHUE K TPO(EeCCHOHATBLHOW AESITENTbHOCTH KaK K BO3MOXKHOCTH YYacTHS B
pEIIeHNN JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX MU OOIICHAIMOHAIBHBIX MpoOJeM; (HOpMHpPOBAHHE YBAKUTEIHHOTO
OTHOIICHUS K TPY/Y, Pa3BUTHUE OIBITA yUACTHUS B COLIUATIHLHO 3HAYUMOM TPY/IE;

5) yMmeHHe KOHTPOJIMpPOBATh, OICHUBATh W AaHAIM3UPOBATH TMPOIECC U pe3yJbTaT Y4eOHOH M MaTeMaTHYEeCKON
IeSITeIbHOCTH;



6) yMEHHE YNPaBJISITh CBOCH MO3HABATEILHOMN JAEATEIbHOCTHIO;

7) yMmeHHe B3aUMOJIEHCTBOBATh C OJHOKJIACCHHKAMHU, JEThbMH MIIQJIIET0 BO3pacTa M B3POCIBIMH B 00pa3oBaTEIbHOM,

00111eCTBEHHO-TTI0JIE3HOM, YUeOHO-HCCIeIOBATELCKOM, MPOSKTHON U APYTUX BUAX JCSATEILHOCTH;

8) KPUTUYHOCTH MBIIIJICHUS, UHUITUATHBA, HAXOTYUBOCTh, AKTUBHOCThH MPU PEIICHUA MaTEMAaTUUECKUX 3a]1ay.
MeTanpeameTtHble pe3ynbTaTtbl:

1) yMeHHe caMOCTOSATEIHHO OMPEALSISTh IIeJIM CBOSH ACSITeNbHOCTH, CTABUTh U (DOPMYITHPOBATH JJIs ce0sl HOBBIC 33/1a4H B
yuéoe;

2) yMEHHE COOTHOCHUTH CBOM JICHCTBUS C TUTAHUPYEMBIMH Pe3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJb CBOCH NEATEIHLHOCTH B
MpoIecCe JOCTIKCHUS Pe3yNIbTaTa, ONMPEAeIsATh CIOCOObl ACHCTBHI B paMKaX IMPENOKEHHBIX YCIOBHH M TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUH C H3MEHSIONICICS CUTYyaIIHEH;

3) yMeHHEe CaMOCTOSTENHbHO NPUHHUMATH PEIICHHS, TMPOBOAUTH AHAIU3 CBOCH JAESITENHLHOCTH, MPUMEHSTH Pa3IUYHbIC
METO/IbI IO3HAHUS;

4) BnajieHUWE HABBIKAMU TIO3HABATEIHLHOM, yUeOHO-UCCIIeIOBATEILCKON 1 MPOCKTHON ACSITEILHOCTH;

5) d¢opmupoBaHWe TOHATHMHOTO  amnmapara, YMEHHs  co37aBaTh  OOOOIIEHWS, YCTaHABIMBATh  AHAJIOTHUH,
KJIaCCU(PUITUPOBATH, CAMOCTOSITETIFHO BEIOMPATh OCHOBAHUS M KPUTEPHH TSI KITacCU(UKAIINM;

6) yMEHHE YCTaHaBIMBaTh MPUYUHHO-CIEJACTBEHHBIE CBSI3M, CTPOUTH JIOTHUECKOE pACCYXKIEHHE, YMO3aKIIOUeHHUE
(MHIyKTUBHOE, IENYKTUBHOE U 110 AHAJIOTUH) U JIeJIaTh BBIBOIBI,

7) dopMupoBaHHE KOMIIETEHTHOCTH B 00JIACTH MCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH;

8) yMeHHue BUIETh MATEMAaTUYECKYIO 33729y B KOHTEKCTE MPOOJIEMHON CUTYAIH B APYTUX AUCIUIUIHHAX, B OKPYKAIOIICH
KU3HU;

9) yMeHHe CaMOCTOATEIhHO OCYIIECTBISATh MOWCK B Pa3IUYHBIX HCTOYHHKAX, OTOOp, aHAM3, CHCTEMAaTH3aldI0 |
KJacCupuKanno UHPOpMAIUU, HEOOXOTUMOW AJIs pEIICHHs MaTEeMaTHUYECKUX IMPOoOJeM, MPEACTaBIATh €€ B TOHATHOM
dbopMe; TPUHUMATH pEIICHHWE B YCIOBHSIX HEMOJHOW WM HW30BITOUYHOW, TOYHOW WM BEPOSTHOCTHON HH(OpMAIINH,
KPUTHUYECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAITUIO, TIOTYyYAEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

10) yMeHHE HCIIOIB30BaTh MaTEMaTHUECKUE CPEJCTBA HAMITHOCTH (TpaduKu, TaOIHIIbI, CXeMBbl U Jp.) JUTsl WJUTFOCTPAIUH,
WHTEPIIPETAINH, APTyMEHTAIINN;

11) ymeHue BBIABUTATHh TUTIOTE3BI IPU PEIICHUH 3a7a9d, TOHUMATh HEOOXOAMMOCTh UX MTPOBEPKH;



12) IMNOHUMAHUC CYIIHOCTHU aJIrOPUTMHYCCKUX npez[rmcaHHﬁ H YMCHHC HCﬁCTBOBaTB B COOTBETCTBUM C INPCIAIIOKCHHBIM
AJITOPUTMOM.

IIpeaMeTHbBIE pe3yJabTaThI:
1) 0oCO3HaHWe 3HaYEHUA MAaTEMATMKKN ANA NOBCEAHEBHOM }KU3HM YE/I0BEKA;

2) npeactaBneHMe O MaTeMaTUMYeCKoM HayKe Kak chepe maTemaTUyecKon AeaTenbHOCTM, 06 3Tanax eé pa3BuUTUA, O eé
3HaYMMOCTM AN1A Pa3BUTUA LUBUAN3ALNUY;

3) ymeHMe onucbiBaTb ABNEHMUA PeasibHOro MMpa Ha MaTeMaTMYECKOM A3blKe; NpeAcTaBleHne 0 MaTeMaTUYECKUX NOHATUAX U
MaTEMaTUYECKNX MOAENAX KaK O BarkKHeWLem MHCTPYMEHTapuM, No3BOAIOLLEM OMUCLIBATb U M3y4YaTb PasHble NMPOLLecChbl U
ABNEHUA;

4) npeacTtaBiieHUe 06 OCHOBHbIX MOHATUAX, UAEAX U METO4aX anrebpbl U MaTeEMATMUYECKOro aHaNun3a;

5) npeactaBneHme o npoueccax M ABNEHMAX, MMEIOLMNX BEPOATHOCTHbLIN XapaKTep, O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B
peasibHOM Mupe, 06 OCHOBHbIX MOHATUAX 3/NEMEHTAPHOM TEOPUM BEPOATHOCTEN; YMEHME HaxoAuTb M OLLEHMBATb
BEPOATHOCTM HACTyNAeHMA COObITUIA B MPOCTEMWINX MPAKTUYECKUX CUTYaUMAX WU OCHOBHbIE XAPAKTEPUCTUMKU CAYYAMHbIX
BE/IMYUH;

6) BlageHne metoaamMnm AO0Ka3aTe/IbCTB U aJITOPUTMOB pPeLWleHUA; yMeHUE UX MPUMEHATb, MPOBOAUTb [AOKA3aTe/ibHblE
paccyXgeHnA B Xxoae peweHnA 3a4a4;

7) NMPaKTU4YeCKN 3HaA4YUMblE MATEMATUYECKNE YMEHUNA N HABbIKH, CnocobHOCTb UX NPUMEHEHUA K PELLEHNIO MAaTEMATUYECKUX
N HEMaAaTEMATUYECKNX 3a4a4, npeanosiararoume ymeHune:

v/ BbINO/IHATb BbIYUCAEHUA C ICI,(‘.‘I‘;ICTBI/ITeI'IbeIMI/I N KOMNNEKCHbIMN YNCNAMU;

‘/DELLIaTb paunoHanbHblE, UPPaAUMUOHAJZIbHbIE, [MMOKA3aTe/ibHble, CTENEHHbIE WU TPUTOHOMETPUYECKNE YPaABHEHUA,
HepaBeEHCTBA, CUCTEMDI ypaBHeHm}i M HEPABEHCTB,



v/ peluaTb TEKCTOBbIE 334a4n apubMeTUYeCKMM Crnocobom, C MOMOLLbIO COCTaBAEHUA U peLleHnsa YpPaBHEeHUN, cuctem
YPaBHEHWUN N HEPABEHCTB;

v/ Mcnonb3oBaTb anrebpanmuyeckmii - «A3bIK» A9 ONUCaHMA NPeAMETOB OKpYXKalowero mupa W CO34aHuA
COOTBETCTBYHOLIMX MaTeMATUYECKUX MoaeNel;

v/ BbINOMHATL TOXAECTBEeHHble Mpeobpa3soBaHUA pPaLMOHaNbHbIX, MPPALMOHANbHbIX, MOKAa3aTeNbHbIX, CTEMEHHbIX,
TPUTOHOMETPUYECKUX BbIPAXKEHWUN;

v/ BbINONHATbL OnepaLum Hag, MHOXeCTBamu;

v’ nccnenosatb GYHKLMM € MOMOLLLbIO MPOM3BOAHOM U CTPOUTL X rpaduKu;

v/ BbIUMCNATL NoWaAN GUTYP 1 06BEMBI TE/T C MOMOLLBIO ONPeAeN&HHOro MHTerpana;

v NPOBOANTb BbIUMC/IEHMNE CTATUCTUUECKUX XapPaKTEPUCTUK, BbIMOAHATL MPUBAUMKEHHbBIE BbIMUCNEHUS;
v/ pewartb KOMBMHATOPHbIE 334a4M.

8) B1ageHne HaBblKaM UCMNOJIb30BAHWA KOMIbIOTEPHDbIX NPOorpamm npum pelleHnn matemaTtu4eCKknx 3agay.

B cooTtBetctBUM ¢ DIOC COO, npegmeTHble pe3ynbTaTtbl ocBoeHmnA OOMN npeactasneHbl ABYyMA rpynnamm: « BbinyCKHUK HayuynTca
», «BbIMYCKHMK NOAYYUT BO3MOKHOCTb HayunTbcA ». Kak n B ocHoBHOM 0bLem obpa3zoBaHum, rpynna pe3ybTaTtoB « BbINyCKHUK
HayuuTca» npeacrasaseT cobom pesynbTaThbl, 4OCTUKEHME KOTOPbIX 06ecneymBaeTca yumTenem B OTHOLEHUM BCEX
obyuatowmxca, BbIbpaBLLINX AaHHbIN ypOBEeHb 06y4eHMsA. [pynna pe3ynbTaToB « BbINYCKHMUK NOAYYUT BO3MOMXKHOCTb

HayunTbCcaA» obecneuynBaeTcs y4uTenem B OTHOLIEHUM YacTU Hanbonee MOTUBMPOBAHHbIX M CMOCOOHbIX 0byyYatoLmxcs,
BbIOpPaBLUMX AaHHbIN YpOoBEHb 00yYeHUA. [pn KOHTpPOe KayecTBa 06pa3oBaHUA rpynna 3a4aHnii, OPUEHTUPOBAHHBIX HA OLLEHKY
AOCTUMKEHUA NNAHUPYEMbIX PE3yNbTAaTOB U3 6/10Ka «BbINYCKHUK NONYYNUT BOSMOMKHOCTb HAYYUTbCA», MOXKET BKAOYATbCA B
MmaTepuasnbl 6/10Ka «BbINyCKHUK HayuuTCAa». 9TO NO3BOUT NPEAO0CTaBUTb BOSMOXHOCTb 00yYatoWmMMcsa NPoAEMOHCTPUPOBATb



OBNageHne Ka4eCTBEHHO MHbIM YPOBHEM AOCTUMNKEHWIM U BbISIBAATb AMHAMMUKY POCTa YNCNEHHOCTU Hanbonee NoAroToBAEHHbIX
obyyarowmxca.

MpuHUKMNUaNbHBLIM OTANYMEM pe3yIbTaToB 6a30BOro YpoBHA OT pe3ynbTaToB Yrnyb6aeHHOro YpoBHA ABAAETCA UX LieneBas
HanpaBaEHHOCTb.

Pe3ynbTatbl 6a30BOro ypoBHA OPUEHTMPOBAHbI Ha 06LLLYI0 PYHKLMOHAIbHYO TPAMOTHOCTb, NOAyYeEHNE
KOMMNETEHTHOCTEN /1A MOBCEAHEBHOM XMU3HW U 06LLEro pa3BMTUA. ITa rpynna pesynbTaToB Npeanonaraer:

— NOHUMaHME NPeaMEeTa, KNoUYEBbIX BONPOCOB U OCHOBHbIX COCTaBAAOLWMX 3/1EMEHTOB U3y4aemol NpeaMeTHOM 061acTu, YTo
obecneuynmBaeTcs He 3a CYET 3ay4MBaHUA onpeaeeHnn U NpaBu, a NOCPeACTBOM MOAEIMPOBAHMA U NOCTaHOBKM NPO6AEMHbIX
BOMPOCOB Ky/bTYPbl, XapaKTEPHbIX AN AaHHOM NpeaMeTHOM obnacTy;

— YMEHMeE peLlaTb OCHOBHbIE NPAKTUYECKMUE 3aa4n, XapaKTePHbIE 414 UCNONb30BaHUSA METOA0B U MHCTPYMEHTAPUA AAHHOM
npeameTHoMn obnacTu;

— OCO3HaHUe paMoK Msyqaemoﬁ I'IpE,CI,METHOVI o6nacm, OrpaHN4YEHHOCTU MEeTOA0B N UHCTPYMEHTOB, TUMNYHbIX CBAA3EN C
HEKOTOPbIMU APYTNUMU obnacTamm 3HaHUA.

Pe3ynbTtatbl yrnyb61€eHHOro ypoBHA OPUEHTUPOBAHbI Ha NOlYy4eHME KOMMNETEHTHOCTEN ANA Nocaeaytolen npodpeccnoHabHON
NEeATeNIbHOCTU KaK B paMKaXx AaHHOM npeamMmeTHOM 06/1aCTH, TaK U B CMEXKHbIX C Hel obnacTsax.

MpeameTHble pe3ynbTaTbl 6a30BOro YPOBHSA, OTHOCALLMECA K pPa3aeny «BbIMyCKHUK NOAYYUT BOSMOXKHOCTb HayYMTbCAY,
COOTBETCTBYIOT NpeAMeTHbIM pe3y/ibTaTam pasaena «BbinyCKHUK Hayuntca» Ha yrnybneHHoOM ypoBHe.

lMpedmemHsbie pe3yabmamel pazdena «BblnyCKHUK NoAy4YUm 803MOXHOCMb HAYy4YUMbCA» He BbIHOCATCA HA UTOTOBYIO
aTTecTaumio, HO NP 3TOM BO3MOMKHOCTb X AOCTUNKEHUA AONXKHA ObITb NpeAocTaB/eHa KaXkaoMy obydatoLLemycs.



MnaHupyemble pe3ynbratbl 06yueHua no anrebpe

Yucna u eeauyuHsl

BbInycKHUK Hay4Yumcs:

v/ onepuposaTtb NMOHATMEM paanaHHas Mepa yrna, BbiNoAHATbL Npeobpa3oBaHmMa paanaHHOM Mepbl B rpaayCHYIO U rpayCcHOM
Mepbl B pagnaHHyIo;

‘/OﬂepMpOBaTb NMOHATUEM KOMNNAEKCHOIO YNCna, BbIMNOJIHATDL apmd)meTquCKme onepaunn ¢ KOMNAEKCHbIMU YNUCTaMU,
v M306pa)KaTb KOMMNNEKCHbIE YNC/Ta HAa KOMIMJIEKCHOM NAOCKOCTN, HaxXoANTb KOMMZIEKCHYHO KOOPAUMUHATY YMCAa.
BbII'IyCKHUK rnosayvyum 803MOMHOCM®b:

v UCNONb30BaTb Pa3/INYHbIE MEPbI U3MEPEHUA YIIOB NPU PeLEeHUM FeOMETPUYECKMX 33434, @ TaKXKe 33434 U3 CMEXHbIX
AVCLUMNNINH;

v NPUMEHATb KOMMJIEKCHbIE YNCNA ONA PeELLEHNA a!'ll'e6pal4‘-IECKMX ypaBHeHMﬁ. BouipayceHusa

BbInyckHUK Hayyumcs:

v onepupoBaTb NOHATUAMMW KOPHA N-I1 CTENeHU, CTENEeHU C paLMOHaNbHbIM NMOKa3aTenem, CTeNeHu ¢ A4eNCTBUTEbHbIM
nokasaresnem, norapupma;

\/I'IpVIMEHFITb NMOHATUA KOPHA n-n cteneHun, cteneHn C paunoHasibHbIM NOKa3aTesnem, cteneHm C AeﬁCTBMTeﬂbeIM
NMOKa3aTesieMm, norapmd)ma N UX CBOWCTBA B BbIYUCNEHUAX U Nnpu peweHnn 3aau;

v/ BbINOMIHATb TOXAECTBEHHbIe MPeobpa30BaHUA BbipaXKeHW, cCoAepKaLLMX KOPEHb N-I1 CTeNeHu, CTeneHmn ¢ PaLMoHanbHbIM
noKasaTesiem, CTeNeHb C AENCTBUTENIbHbIM NMOKa3aTeiem, 10rapudm;



v 0nepupoBaTb MOHATUAMM KOCUHYC, CUHYC, TAHTEHC, KOTAHIeHC yr/ia NOBOPOTa, aPKKOCUMHYC, aPKCUHYC, apKTaHreHC U
aPKKOTAHIEHC;

v/ BbINONHATbL TOMAECTBEHHbIE NPe0bpa3oBaHNA TPUIOHOMETPUYECKMX BbIPAXKEHWIA.

BbInyCcKHUK nosy4yum 803MOXHOCMb:
v/ BbINONIHATbL MHOTOLLIAroBble NPeobpa3oBaHNA BbIPasKeHWN, MPUMEHAA WMPOKUN Habop cnocoboB 1 NPUEMOB;
v NPUMEHATb TOXAECTBEHHbIe Npeobpa3oBaHMA BblpaX)KeHU ANA pelleHmna 3aa4 U3 pas/InyHbIX Pa3aesnos Kypca.

YpaeHeHUA U HepaseHcMea

BbinycKHUK Hay4Yumcs:

v/ pewatb MppaumoHabHble, TPUrOHOMETPUYECKME, MOKa3aTe ibHble U NorapudMmnyeckmne ypaBHEHUA, HEPaABEHCTBA U MX
CUCTEMDI;

v pewaTtb anre6pamqecm4e YpPaBHEHNA Ha MHOXeCTBE KOMMJIEKCHbIX YHHNCEN,

v/ NOHMMAaTb YPaBHEHME KaK BaXKHeMLYIo MaTeMaTUUYECKYI0 MOAeb A1 ONUCAHMUA U U3YYeHUA Pa3HOOBpa3HbIX peanbHbIX
CUTYyaUMi, pellaTb TEKCTOBbIE 3a4a4M anrebpanyeckum meToaoMm;

v NpUMeHATb rpaduyeckme npeactaBieHmna 418 UccnefoBaHna ypaBHEHUN.
BbInyCcKHUK rnosy4yum 803MOXHOCMb:

v 0BNnageTb NpUéMamMm pelleHmnsa ypaBHEHNIN, HEPABEHCTB U CUCTEM YPaBHEHUI; NPUMEHATb annapaTt ypaBHEHWI AN
peleHna pa3HoobpasHbIX 33434 U3 MaTEMATUKM, CMEXKHbIX NPeAMETOB, MPAKTUKW;

v NPUMEHATb rpaduyeckme npeacTaBieHmna 418 UCCnefoBaHnA ypaBHEHUIA, HEPaBEHCTB, CUCTEM YPaBHEHWI, COAEPMKaLLMX
napameTpbl.



DyHKYyuu

BbInycKHUK Hay4Yumcs:
v NOHMMaTb U UCNONb30BaTb GPYHKLIMOHAbHbIE NOHATUA, A3bIK (TEPMUHDBI, CUMBOINYECKNE 0603HaYEHMA);

v/ BbINOJ/IHATb NOCTPOEHME rPaduKoB GYHKLMI C NOMOLLLIO FEOMETPUYECKUX NPeobpa3oBaHuii;

T
v/ BbINONHATL NOCTPOEHME rpadMKOB BUAA Y = \E, CTeNeHHbIX, TPUrOHOMETPUYECKUX, 0OPATHbLIX TPUTOHOMETPUYECKHUX,
NMOKa3aTesibHbIX U NOrapnudMmUYecknx GyHKUNI;

v UccnenoBaTb CBOMCTBA GYHKLUMIA;

v NOHUMaTb GYHKLMIO KaK BaXKHEMNLLIYI0 MaTeMaTUYeCcKyo MoAeb A9 ONUCaHUA MPOLLECCOB U ABMIEHUIN OKPYXKaloLLero
MUpPa, NPUMEHATb PYHKLMOHANbHbIN A3bIK 418 ONUCAaHUA U UCCNeA0BaHUA 3aBUCMMOCTEN MeXKay GU3MYEeCKUMU
BE/IMYMHAMMN,

BbII'IyCKHUK rnosayvyum 803MOMHOCM®b:
v nposoauTb nccnenoBaHnAa, CBA3aHHblE C UBYHYEHUEM CBOMCTB dDYHKLLMﬁ, B TOM 4nucne Cc UCnosib3osaHNEM KOMMbOTEPA;

v Ucnonb30oBaTb GYHKLMOHANbHbIE MPeACcTaBAEHNA U CBOMCTBA GYHKLMI ANA peLlleHmna 3a4a4 U3 pasndHbIX Pa3fenos Kypca
MaTEMaTUKMN.

nemeHMbI MOMEMamMu4YeCcKo20 aHanu3a

BbInyckHUK Hay4yumcsA:
v NPUMEHATb TEPMMUHO/IOTUIO U CUMBOJIUKY, CBA3AHHYIO C MOHATUAMM Npeaen, NPon3BoAHasA, NepBoobpasHan U UHTerpan;

v HaxoauTb nepeaen GyHKUmMK;



v/ pewaTtb HepaBeHCTBa METOA0M UHTEPBA/OB;
v/ BbIUMCNATb NPOM3BOAHYIO M NepBO06PasHYIO GYHKLMK;
v MCNONb30BaTb MPOU3BOAHYIO AJ1A UCCeA0BaHMUA U NOCTPOEHUA rPadUKOB PYHKLNIA;
v NOHMMaTb FreOMETPUYECKUI CMbICA NPOU3BOAHOMN M ONpeaeEHHOro MHTerpana;
v Haxo4uTb BTOPYIO NPOU3BOAHYIO, MOHUMaTb €€ reOMETPUYECKNI U U3NYECKUIN CMbICA;
v/ BbIUMCNATL ONPeAeNEHHbIN UHTErpan;
v/ BbIUMCNATb HEONPeAENEHHbIA UHTEerpaJ.
BbInyCcKHUK rnosy4um 803MOXHOCMb:

v chopmnpoBaTh NpeacTaBieHne o MPUMEHEHMN FEOMETPUYECKOro CMbICIa NPOU3BOAHOMN U MHTErpana B Kypce
MaTEMATUKN, B CMENKHbIX AUCLUMNANHAX;

v chopmmpoBaTb 1 yraybuTtb 3HaHUa 06 nHTerpane.

SnemeHmMbl KOMBUHAMOPUKU, 6ePOAMHOCMU U CMAMUCMUKU

BbInycKHUK Hay4umcs:
v/ pewatb KOMBMHATOPHbIE 33a4M Ha HaXOXAEHME KOIMYecTBa 06EKTOB UAM KOMBMHALMIA;
v npumeHaTb dopmy BuHoMa HbloToHa AN Nnpeobpa3oBaHmA BbIPasKEHWU;
v UCNONb30BaTb METOA, MaTEMaTUYECKOM UHAYKLUMM 1A A0Ka3aTe/IbCTBa TEOPEM U peLleHns 3a4ay;
v MCNONb30BaTb CNOCO6bLI NPeACTaBAEHUA U aHaNN3a CTaTUCTUYECKUX AaHHDbIX;

v/ BbINOMHATbL OnepaLumn Hag, cObbITUAMM U BEPOATHOCTAMM.



BbInyCcKHUK rnosy4um 803MOXHOCMb:
v HayunTbCA crneumanbHbIM NMPUEMaM pelleHnsa KOMBUHATOPHbIX 3a4ay;

\/xapaKTepmsoBaTb npoueccol U ABNEHUA, UMeEOLLKNE BepOFITHOCTHbIﬁ XapaKTep.

MnaHupyemble pe3ynbTraTbl 06yueHMA reomeTpum
BbIMNYCKHUK Hay4uUTCS:

v onepupoBaTb MOHATMAMMU: TOYKa, NPAMas, MIOCKOCTb B MPOCTPAHCTBE, NapasfieibHOCTb M NepneHanKyNapHOCTb
NPAMbIX M NJIOCKOCTEN;

v/ pacno3HaBaTb OCHOBHbIE BUbl MHOTOrPaHHUKOB (MpM3ma, NnMpamuaa, NPAMOYro/bHbIN napannenenunes, Kyb);

v n3obpaxaTb reomeTrpuyeckme ¢Gurypbl C MOMOLLbIO YEPTEKHbIX WMHCTPYMEHTOB; ® W3BAEKaTb WMHOOPMALMIO O
NMPOCTPAHCTBEHHbIX rEOMETPUYECKMX PUTYpaXx, MPeACTABNEHHYIO HA YePTEKaX;

v npumeHaTtb Teopemy Mudaropa nNpu BbIYUCNEHUN 3TEMEHTOB CTEPEOMETPUYECKUX DUTYP;

v HaxoAauTb 06BEMbI U NIOLAAN NOBEPXHOCTEN NPOCTENLLIMX MHOTOrPaHHUKOB C NPUMEHeHnem GopmMyi;

v/ pacno3HaBaTh Tes1a BPaLLeHUA: KOHYC, LMAMHAP, chepy 1 wap;

v/ BbIUMCNATb 06 BEMBI M N0OLWAAM MOBEPXHOCTEN NPOCTEMLLNX MHOTOTPAHHMKOB U TeN BPaLLeHUsA C MOMOLLbI0 GOpPMYII.
v/ onepupoBaTb NMOHATUEM [EKapPTOBbI KOOPAMHATLI B NPOCTPAHCTBE;

v HaxXxo4AunTb KOOPAMUHATbI BEPLUHNH I-(Y6a M NPAMOYroJibHOro rnapanaenenuvnena



v/ 3HaTb NPMMEPbI MaTEMaTUYECKUX OTKPLITUIA 1 UX aBTOPOB, B CBA3MU C OTEYECTBEHHOW U BCEMUPHOMI UCTOPUEN;

v MOHMMaTb POJib MaTeMaTUKK B pa3BuTum Poccuu.

B noscedHesHOU #U3HU U npu usy4eHuu opy2ux npedmemos:
® COOTHOCMUTb abCTPaKTHble FreOMeTPUYECKNE MOHATUA N GaKTbl C peanbHbIMU XKU3HEHHBIMU 0ObEKTAMM U CUTYALMAMM;
®  MCNONb30BaTb CBOMCTBA NPOCTPAHCTBEHHbIX FEOMETPUYECKUX PUTYP ANA pPeLLeHMA 33434 NPAKTUYECKOrO COAEPKAHUSA;
® COOTHOCMTb N/OLWAAM NOBEPXHOCTEN TEN 04MHAKOBOM GOpPMbI PAa3/IMYHOrO pa3mepa;

* oueHuBaTb pOPMY NPaBUIbHOIO MHOTOrPaHHMKA NOCAE CNUAO0B, CPE30B U T. N. (ONpeaensATb KONMYECTBO BEPLLUH, pebep
M rpaHen NoJly4eHHbIX MHOTOrPaHHUKOB). BbIMYCKHUK MOAy4um 803MOXHOCMb HAy4uUmcsa:

* MPUMEHATb 4NA peLleHmnna 3a4a4 reomeTpryeckme GpakTbl, €CAM YCA0BUA NPUMEHEHUA 3a4aHbl B ABHON pOpMeE;
® pelaTb 334341 Ha HaXOXAEHNE TeOMETPUYECKUX BENNYNH MO 06pasLam Uam anropnutmam;

e nenatb (BbIHOCHbIE) MJIOCKME YEPTEXU M3 PUCYHKOB OOBEMHbLIX GUryp, B TOM 4YUCNe PUCOBATb BUJ, CBEPXY, COOKY,
CTPOUTb CEYEHMSA MHOTOIPAHHUKOB;

®* KN3BNEKATb, MHTEPNPETUPOBATbL U NPeobpa3oBbIBaTb MHGOPMALIUIO O FTEOMETPUYECKUX PUrypax, NPeacTaB/leHHYO Ha
yepTerkax;

®* MPUMEHATb reomeTpuyeckme GaKkTbl AN peLeHMa 3a4a4, B TOM Yncae, Npeanonaratolmx HECKOIbKO LAroB peLlleHmns;
®  OMNWUCbIBaTb B3aMMHOE PacrnoioXeHne NPsSMbIX U NIOCKOCTEN B NPOCTPAHCTBE;
e (dopmynnpoBaTb CBOMCTBA U NPU3HAKM PUTYP; ® A0KA3bIBATb FTEOMETPUYECKUE YTBEPKAEHUSA;

¢ 334aBaTb NMNJIOCKOCTb YpaBHEHUEM B ICI,(.‘.‘I-(E\}’.')TOBOIZ cucreme KoopauHart,



® B/aAeTb CTaHAAPTHOM KnaccudurKaumen NPoCcTpaHCTBEHHbIX GUryp (Mmpammabl, NpU3Mbl, Nnapannenenmnenpbl);

®* 1CMNO/Ib30BaTb CBOMCTBA reOMETPUUYECKUX PUTryp ANA pelleHUs 3a4a4 MPaKTUYECKOro XapakTepa M 3afad U3 apyrux
obnacrtei 3HaHUN;

® 337aBaTb M/IOCKOCTb YPaBHEHMEM B AEKAPTOBOWN CUCTEME KOOPAMHAT;

® pewatb I'IpOCTEVILLIME 3a4a4n BBeAEHNEM BEKTOPHOIO 6a3uca.

3. CopgepkaHue Tem yyebHOro npegmera
ColepicaHue mooyns
«An2ebpa u HaYana MaMeMamu4yecKo20 aHAAU3A»

lMMoemopeHue

e PeweHne 3agay C MCNOb30BAaHMEM CBOMCTB YMCEN U CUCTEM CUYMUCNEHMUA, AENMMOCTW, AONEN M YacTeh, MPOLEHTOB,
Mmopaynen ymcen.

e PeweHne 3agay C MCNONb30BaHWMEM CBOMCTB CTEMEHEer W KOpPHEW, MHOro4y/seHoB, nNpeobpasoBaHUA MHOFOY/IEHOB U
APO6HO-PALMOHANBbHbIX BbIPAXKEHWUA.

e PeweHMe 33434 C UCNOSIb30BAaHMEM rpa,u,yCHoﬁ mMepbl yrna.
® MO,CI,Y!'Ib 4YnC/1a U ero CBOMCTBA.

e PeweHune 3aga4 Ha AgBMXKeHUE U COBMECTHYIO pa60Ty, cMecn U cnaasbl C NMOMOLLBHO I'II/IHGI?IHbIX, KBaAdpaTHbIX U ,CI,pO6HO-
PaunNOHaIbHbIX ypaBHeHMﬁ N UX CUCTEM.



e PeweHre 33434 C MNOMOLLbI YMC/NOBbIX HEPABEHCTB U CUCTEM HEPABEHCTB C OAHOM MEPEMEHHOM, C MPUMEHEHUEM
n306parKeHMA YNCNOBbIX MPOMEKYTKOB.

e PelweHune 3a4a4 Cc UICNOIb30BAHMEM YNCNOBbIX GYHKLUMM N X TPAaPUKOB.

Ncnonb3oBaHMe CBOMUCTB U rPadMKOB IMHENHBIX M KBAAPATUUHbIX GYHKLUIM, 0B6paTHON NPONOPLMNOHANBHOCTU U QYHKLUMN Y

lpadmyeckoe pelueHne ypaBHEHNM N HEPABEHCTB.
e lcnonb3oBaHWe onepaunit Haa MHOXKECTBaMM U BbICKa3biBaHUAMM.

e lcnonb3oBaHWEe HEPABEHCTB M CUCTEM HEPABEHCTB C OAHOM NePeMEeHHOM, YNCNOBbIX MPOMENKYTKOB, NX 06beaANHEHUIN U
nepeceyeHun.

e [lpumeHeHMe nNpu pelweHUn 3agay CBONCTB apUPMETMYECKOM U TeOMETPUYECKOM NpPOrpeccum, CyMMUPOBaHMA
6eCKOHEYHOM CX04ALLLENCA rTeOMETPUYECKOM NPOrpeccun.

MHoxcecmeaa (Yucnosbie, 2eomMmempu4yecKkux gpuayp).

XapaKTepMCTM‘-IeCKOG CBOI‘;ICTBO, 3/1IEMEHT MHOXeECTBa, NYCTOE, KOHEYHOeE, H6eCcKOHEeYHOe MHOXKeCTBO.

Cnocobbl 3a4aH1UA MHOXecTB [TogMHOXeCTBO.

OTHOwWeHuA nPpUHaaNEeXHOCTHN, BKZTKOYEHWA, PABEHCTBA.

Onepauumn Hag MmHoxKecTBamu. Kpyru dmnepa.
e KOHeuHble n 6ecKOHeYHble, CYETHbIE M HECYETHbIE MHOXECTBA.

UcmuHHbIe u n103Hbie 8bICKA3bI8AHUS, ONepayuu Had 8bICKA3bI8BAHUAMU.




Anrebpa BbICKa3bIBaHWUN.

CBA3b BbICKA3bIBAHMN C MHOXECTBaMMW.

KBaHTOpbI CyLLLECTBOBAHMA N BCEOBLLHOCTU.

3aKoHbI 10rMKn. OCHOBHbIE NOrM4yeckme npasuia.

PelueHne norMyeckmx 3agad c UICNOJIb30BaHMEM KPYroB Jiiiepa, OCHOBHbIX JIOrTMYECKUX NPaBU.

YmosaknroueHus.

O60CHOBaHMA M A0Ka3aTeNbCTBO B MaTeMaTUKe.

e Teopembl. Buabl maTeMaTUYECKUX YTBEPKAEHWIA.

e Buapbl AOKa3aTenbCTB. MaTemaTuyeckan MHAYKLUMA.

e VYTBEpKAaeHue, obpaTHoe AaHHOMY, NMPOTUBOMNONOKHOE, 0B6paTHOE NPOTUBONONOKHOMY AAHHOMY.

L an3HaI-( n CBOVICTBO, HeO6XO,CI,MN\bIe N 0O0CTAaTO4YHbIE YCN10BUA. OcHoBHa“A Teopema apM(I)MeTMKM.

OcTaTKM U cpaBHeHus. Anroputm EBkanga. Kntainckan teopema o6 ocrtaTkax.

Manasa Teopema CDepma. g-nvHble CUCTeMbl CHUCNEHUA.

®yHKUMA INepa, YNCo MU CYMMa AeNnTenen HaTypanabHOro Ymncna.

PaduaHHasa mepa y2na, mpu2oHOMempu4ecKas OKPYHHOCM®b.

TpuroHomeTpuyeckne ¢GyHKUMKM yYmncen mn yrnos. Gopmynbl NPUBEAEHUA, CNOXMKEHUA TPUrOHOMETPUYECKUX YHKLMUNA,
dopmynbl ABOMHOrO M NONOBUHHOIO aprymeHTa. MpeobpasoBaHMe CyMMbl, Pa3HOCTM B NPOU3BEAEHNE TPUIOHOMETPUYECKUX
bYHKUMIA M HA060pPOT. Hyin GYHKLUK, MPOMENKYTKM 3HAKONOCTOAHCTBA, MOHOTOHHOCTb. Hanbonbliee n HaumeHblIee 3HaYeHne



byHKumMK. Mepunognyeckme GyHKUUM M HaMMEHbLWMA nepuod. YEeTHble U HeYéTHble PYHKUMK. TpUroHomeTpuyeckme GpyHKLUM
4yncnoBoro aprymeHTa. CBoictBa U rpadmkmM TPUTOHOMETPUYECKUX PYHKLUMIK. OBpaTHble TPUFOHOMETPUYECKNE PYHKLUUU, UX
rnaBHble 3HAa4YEeHUA, CBOMCTBA U rpaduKu.

Tpu2oHoMempu4yecKue YypasHeHUs.

OaHopoaHble TPUrOHOMETPUYECKME YPaBHEHUA. PelleHne NpoCcTenLWMX TPUFOHOMETPUYECKUX HepaBeHCTB. lMNpocTerwme
CUCTEMbI TPUTOHOMETPUYECKUX YPABHEHUA.

MokazamenovHbie u no2apugmuyeckue hyHKyuuU.

CTeneHb C 4eNCTBMTENbHbIM MOKa3aTesiemM, CBOMCTBA cTeneHu. MNpocTeliime nokasaTebHble YPaBHEHUA U HEPABEHCTBA.
MoKa3aTenbHaAa GyHKUMA U ee CBOMCTBA M rpadumk. Ymucno e m pyHKumA. Jlorapndm, ceonctea norapuédma. [ecATYHbIN U
HaTypanbHbln norapuém. MNpeobpasoBaHMe NorapnPMUUYEcKUX BblparkeHuit. Jlorapudmmuyeckme ypaBHEHMA U HepaBEeHCTBA.
Norapnéomunyeckaa PpyHKUMA M ee cBOMUCTBA M rpaduKk. CteneHHaa ¢yHKUMA M ee CBOMCTBA U rpaduKk. UppaumoHanbHble
ypaBHEHMUA.

lMepeuyHbie npedcmasneHUss 0 MHOX(eCcmee KOMIM/EKCHbIX Yucesl.

ﬂ,E‘l\;ICTBMFI C KOMMAEKCHbIMM uyncnamu. KomnnekcHo conpAa>XeHHble 4YUCAha. MO,CI,yﬂb M aAPrymeHT 4ucna.
TpMI’OHOMeTpM‘-IeCKaFI cbopN\a KOMMNJIEKCHOTO Yncna. PeweHune ypaBHeHMﬁ B KOMMNEKCHbIX YNCnax.

Memod uHmepeanoes 01 peweHus HepaseHcma.

MpeobpaszoBaHuAa rpadmKkoB GYHKUMIA: CABUT, YMHOXKEHWE HA YMCNO, OTPAKEHUE OTHOCUTENbHO KOOPAMHATHbLIX OCEW.
paduryeckne meToabl peLleHnn YPaBHEHUIM U HEPABEHCTB. PelleHne ypaBHEHUM U HEPABEHCTB, COAEPMKALLUX NepemMeHHYIo
noA 3Hakom moaynsa. CucTembl NOKa3aTeNbHbIX, IOrapUPMUUYECKUX N MPPALMOHANbHbIX YpaBHEHUA. CUCTEMbI MOKA3aTebHbIX,
NOrapnuPMmUYECcKmX U MPPaLMOHANbHbIX HEPABEHCTB.



Pykyuu

B3amHO obpaTHble PyHKUMKU. TpadmnKn B3aMMHO 06paTHbIX GYHKUUIA. YPaBHEHWA, CUCTEMbI YPAaBHEHWNI C NapPaMeTPOM.
dopmyna buHoma HbloTOHa. PelleHne ypaBHEHUI CTENEHM Bbile 2 cneumanbHbiX BUAOB. Teopema Bueta, Teopema besy.

Mpusodumebie u HenpueoduMbie MHO204/1EHbI.

OcHoBHana Teopema anrebpbl. CUMMeTpPUYECKME MHOTOYEeHbIl. LlenoyncneHHble 1 Leno3HayHble MHOrouYneHbl. PyHKuMm
«apobHas yacTb uYMcna» M «uenaa 4actb umcna». AuodaHToBbl ypaBHeHUA. LlenHbie apobu. Teopema Pepma o cymme
KBagpaToB. Cymmbl U paabl, METOAbl CYMMMUPOBAHUA M NPU3HAKU CXOAMMOCTU. Teopembl O NPUBAUNKEHUN AENCTBUTE/bHbIX
yncen pauMoHanbHbIMW. MHOXeCTBa Ha KOOpAMHATHOM nnockocTh. HepasBeHcTBo Kowwn — ByHAKOBCKOro, HepaBEHCTBO
MeHceHa, HepaBeHCTBa O CpeaHMX.

MoHamue npedena pyHKUUU 8 MoUKe.

MoHAaTMe npegena ¢yHKUMM B BeCKOHEYHOCTU. AcMMNTOTbl rpaduKka ¢yHKUMKU. CpaBHeHMe OeCKOHEeYHO ManbiX U
6eckoHeyHo 6onbwux. HenpepbiBHOCTb PyHKUMK. CBOMCTBA HenpepbiBHbIX GYHKUMN. Teopema BenepuwTtpacca.
OnddepeHumpyemoctb PpyHKUMK. ponssoaHaa ¢GyHKUMM B Touke. KacatenbHasa K rpaduKky ¢GyHKUMU. TeomeTpuyeckun um
dU3NYECKMN CMbICT NPOU3BOAHON. MpumeHeHne nponssoaHoM B ¢usmnKe. MNpounsBogHblie aneMeHTapHbIX GyHKUMR. MNpaBuna
anddepeHumpoBaHua. Bropasa npomnsBoaHas, e€ reoMeTpuyeckuii U Gpusnyecknin cmbicn. TOUKM IKCTpemyma (Makcumyma M
MUHMMYMa). UccnepgoBaHMe 3sneMeHTapHbIX GYHKUWMI Ha TOYKM 3IKCTpemMyma, Hambosbluee M HauMMeHbllee 3Ha4YeHue C
NoMoLLblo NpousBogHon. MocTpoeHne rpadmKoB GYHKLMN C MOMOLLBID MNPOU3BOAHbLIX. pMMeHeHMe NpPouM3BOAHOM Npu
peleHnn 3aga4. HaxoxaeHne sKCTPeMyMOB GYHKLMI HECKONIbKMX NEPEMEHHDbIX.

Mepsoobpa3zHasa u uHmezpan.

HeonpeaenéHHbiit HTerpan. NMepsoobpasHble anemeHTapHbIX GyHKUMNA. MNnowaab KpUBOANHENHOM Tpaneuuun. Popmyna
HbtoToHa-/lenbHMua. OnpegenéHHbli MHTErpan. BoluncneHne nnowagen N1ockmMx puryp n o6bEMoB Ten BpaLLeHUsA C MOMOLLbIO
nHTerpana. Metoapl pelieHma GYHKLUMOHANbHbIX YPaBHEHUIA U HEPABEHCTB.



Teopusa eeposamHocmeli U cmamucmuka.

BepoATHOCTb M CTAaTUCTUKA, NOTUKaA, Teopua rpadoB n KombuHaTtopuka MNMosTopeHmne Micnonb3oBaHMe Tabauu U guarpamm
ANA NpeacTaBAeHMa AaHHbIX. PelwleHne 3a4a4 Ha NPUMMEHEHME OMMUCATENIbHbIX XapPaKTEPUCTUK YMCNOBbIX HAbOOPOB: cpeaHuX,
HanbonblWero M HaMMeHbLEero 3HayeHuAa, pasmaxa, AUMCNepPCMM U CTAHAAPTHOrO OTK/AOHEHUA. BbluMcneHme 4acToT M
BepoATHOCTEM COobbITUA. BbluMcneHne BEPOATHOCTEM B OMbITaXx C PaBHOBO3MOXHbIMU 3/1EMEHTAPHbIMU  UCXOOaMMU.
Mcnonb3oBaHMEe KOMOMHATOPUKKU. BblunmcneHne BepoATHOCTEN He3aBUCUMbIX cobbITMn. Ucnonb3oBaHMe GOPMY/bl CNOMKEHUA
BEPOATHOCTEMN, AMarpamm Dinepa, AepeBa BepoAaTHocTer, ¢opmynbl bepHynnu. BepoaTHOCTHOE MPOCTPAHCTBO. AKCMOMBbI
TEopPUn BEPOATHOCTEN. YC/IOBHAA BEPOATHOCTb. [1paBMAI0 YMHOXKEHUS BepoAaTHoCTen. Popmyna noaHOW BepoaTHOCTU. Popmyna
Baieca. ucKpeTHble cayyalHble Benun4YuMHbl U pacnpeaenenus. CoBMecTHble pacnpeaeneHusa. PacnpeaeneHne cymmbl U
npou3BeAeHnss He3aBUCUMbIX C/ly4aMHbIX BeAMYMH. MaTemaTuyeckoe OXKUAAHME WM AUCNEepPCUs CAYHYaMHOW BE/IMYUHDI.
MaTemaTuyeckoe OXKMAaHMe U AUCMEPCUA CYMMbl CAYYaMHbIX BeNMYMH. BUHapHaA cayyalHaa BenMYMHA, pacnpeneneHuve
BepHynnun. FeomeTpuyeckoe pacnpegeneHne. buHOmMManbHOe pacnpegeneHMe M ero CBOWCTBA. [MnepreomeTpuyeckoe
pacnpeaeneHne U ero cBOMCTBa. HenpepbiBHble CAyyYalHble BeNUYUHbIL. [N1O0THOCTb BEPOATHOCTU. PYHKUMA pacnpeaeneHus.
PaBHOomepHoOe pacnpegeneHue. [lokasaTenbHOe pacrnpegeneHue, ero napameTpbl. PacnpegeneHne [lyaccoHa u ero
npumeHeHue. HopmanbHoe pacnpegenenHne. OyHKumAa Jlannaca. [lapameTpbl HOpMaAnbHOro pacnpegenenua. lpumepb
CNYYaMHbIX BEINYUH, MNOAYMHEHHbIX HOPMANbHOMY 3aKOHY (NOrpewHoCTb WM3MEepPeHURn, pPoCcT 4enoBeka). LleHTpanbHas
npepenbHaa Teopema. HepaseHcTBo YebbiweBa. Teopema YebbiweBa M Teopema bepHynnn. 3akoH 60abLIMX 4Yucen.
BblbOpOUHbIN MeToA, U3MepeHUs BeposTHOCTEN. Poab 3aKoHa 6onblUKX YMcen B HayKe, npupoae n obuiectse. KoBapunauma asyx
CNyYalHbIX BenuuuH. [oHATME O KoadoduumeHte Koppensuun. CoBmecTHble HabnogeHMAa ABYX CAyYaWHbIX BEJINYUH.
BbibopouHbIN KoapdnumeHT Koppenauun. JinHenHaa perpeccua. Ctatuctmyeckan rmnorteda. CTaTUCTUKA KpUTEPUA U ee YPOBEHDb
3HauMmocTu. [lpoBepKa MNpoCTEMWINX T[UNOoTe3. IMMNUPUYECKME pacrpedeneHns U WX CBA3b C TEOpPEeTUYEeCKUMMU
pacnpegeneHuamun. PaHrosas Koppenauua. [locTpoeHne COOTBETCTBUM. WMHBEKTUMBHbIE M CHOPBHEKTUBHbIE COOTBETCTBUA.
buekuunn. InckpetHaa HenpepbIiBHOCTb. [NpuHumn Oupuxne.

KodupoeaHue.




[JBonyHaa 3anucb. OCHOBHble MOHATMA Teopuu rpados. [epesbA. [BonyHoe pepeBo. CBA3ZHOCTb. KOMMOHEHTbI
cBA3HOCTU. [yTn Ha rpade. dnnepoBbl U FTaMUABTOHOBbLI NYTU.

CoolepixcaHue modynsa «[eomempus»

MNoBTOpEeHue

PeweHuWe 3a4a4 ¢ npMmeHeHnem cBocTB GUryp Ha NAOCKOCTU. 334341 Ha AOKa3aTebCTBO M NOCTPOEHUE KOHTPNPUMEPOB.
Mcnonb3oBaHMe B 3af@4yax NPOCTEULLINX NIOTUYECKUX NpaBua. PelleHne 3a4a4 C UCMONb30BaHMEM TEOPEM O TPEeYroJibHUKaX,
COOTHOLIEHUIM B MNPAMOYrO/ibHbIX TPEYronbHWKax, GaKToB, CBA3AHHbIX C YeTbipexyrolbHUKaMu. PelueHne 3agay c
MCNoNb3oBaHMEM (PaAKTOB, CBA3AHHbIX C OKPYXKHOCTAMMW. PelleHne 3a4a4 Ha U3MepeHMA Ha MJOCKOCTU, BblYUCAEHUE OJINH U
naowagen. PeweHune 3a4a4 ¢ NTOMOLLbIO BEKTOPOB M KOOPAMHAT.

HarnaaHaa ctepeomeTtpua.

®urypbl 1 Ux n3obparkeHus (Kyb, nupamuaa, npmama). OCHOBHbIE NOHATUA CTEPEOMETPUM U X cBOMCTBA. CeveHns Kyba u
TeTpasgpa. Touka, NpsmMasa M NJOCKOCTb B MPOCTPAHCTBE, aKCMOMbI CTEPEOMETPUM U CNeACTBMA U3 HUX. B3aumHoe
pPacnonoXeHne NPAMbIX U NJOCKOCTEN B NMPOCTPAHCTBE.

MNapannenbHOCTb NPAMbIX U NJIOCKOCTEN B MPOCTPAHCTBE.

N306parkeHne NpocTenLLmMX NPOCTPAHCTBEHHbIX GUIYp HA NAOCKOCTU. PaccToAaHMA mexay durypamum B NPOCTPaHCTBE. YI/ibl B
npocTpaHcTee. [lepneHANKYAAPHOCTb NPAMbIX U NJIOCKOCTEMN.




MpoeKyma ¢purypbl Ha NNOCKOCTb. [PpU3HaKM NepneHAMKYNAPHOCTU NPSAMbIX M MNJIOCKOCTEN B MPOCTPAHCTBE. Teopema 0O TPEX
neprneHanKynapax.

MHororpaHHUKM.

Mapannenenunen. CBOMCTBa NPAMOYro/ibHOro napannenenvnega. Teopema MNMudaropa B npoctpaHcTee. MNpm3ama u
nMpamuaa. NpasunbHaa Nnupamuga v npasuabHaA npusma. Npamaa nupamunga. dAemeHTbl NPU3Mbl U NTMPamuabl.

Tena spaweHus: UNMANHAP, KOHYC, cdhepa u wap.

OCHOBHble CBOMCTBA NPAMOro KPpyroBoro UnanHAapa, NpaMoro KpyroBoro KoHyca. M3obpaxkeHue Ten BpalleHua Ha
naockocTtu. MNpeacraBneHne o6 yceueHHOM KOHYCe, ce4yeHMA KOHyca (mapannenbHoe OCHOBAHUIO M Npoxogdllee Yepes
BEPLUNHY), CeYeHUA unnmHapa (napannensHo 1 nepneHaMKynsapHO OCK), ceveHuns Wwapa. PasBepTka UMAMHAPA U KOHYca.
MpocTenwme KOMBMHALMM MHOTOTPAHHUKOB M Te BPaLLLEHUA MeXay COb0W. BbluncneHme 31eMeHTOB NPOCTPaHCTBEHHbIX
ouryp (pebpa, guaroHanu, yrabl).

MNnowaab NOBEPXHOCTU NPABUALHOW NUPaAMUADbI U NPAMOIA NPU3MbI.

Maowanb NOBEPXHOCTU MPAMOrO KPYroBoro UMaMHApa, NPsSIMOro KpyroBoro KoHyca 1 Lwapa.

MoHATHe 06 06beme.

O6BbemM NUpamuabl U KoHyca, NpuU3Mbl U LMAnHApPa. O6bem wapa. MoaobHble Tena B npocTpaHcTBe. COOTHOLWIEHMS MeXKAay
NA0WaaAMM NOBEPXHOCTEN N 06 bEMaMM NOAOOHbIX TEN.

OBUXXeHna B NPOCTPaAHCTBE

MapannenbHbi NepeHoc, LeHTPaibHasi CUMMETPUA, CUMMETPUA OTHOCUTE/IbHO NJIOCKOCTKU, NOBOPOT. CBOMCTBA ABUKEHUN.
MpuMmeHeHMe ABUKEHUIN NPU PELLEHUN 3343,

BeKTOpbl U KOOPAUHATbLI B NPOCTPAHCTBE.




CymMma BEKTOPOB, YMHOXEHME BEKTOPA HA YMCNO, YroN MeXKAy BEKTOopamu. KonMHeapHble M KOMNaHapHblie BEKTOpbI.
CKanspHoe npousBedeHWe BEKTOPOB. Teopema O Pa3/ioKeHMW BEKTOPA MO TPEM HEKOMMJaHapHbiM BeKTopam. CKandpHoe
npousBeaeHMe BEKTOPOB B KOopAuHaTax. [pMMeHeHMe BEKTOPOB MPWU PELIeHUM 33434 Ha HAXOXKAeHWe PacCTOSHWUMN, OJINH,

naowanen n o6bemos. YpaBHEHME NIOCKOCTU B MPOCTPaHCTBE. YpaBHeHUe cdepbl B npocTpaHcTee. Popmyna ans BblYMCAEHMUA
PACCTOAHUA MeXKAY TOYKAMM B NPOCTPAHCTBE.

TemaTtuyeckoe nraHnpoBaHue

Yueono-memamuueckoe nnanuposanue 10 knacc

Ne CopepxKaHue Konunuectso XapaKTepucTuka OCHOBHbIX BUAOB AEATENIbHOCTU
yyebHoro yuyeHuKa (Ha ypoBHe yuyebHbix aeiicTeui)
yacos
marepuana

Mopgynb «Anrebpa 1 Hauyania MaTeMaTUY4ECKOro aHaan3a»

nasa l 20 OnucblBaTb NOHATMA: MHOXeCTBA, GYHKLMK

MCTUHHOCTW, TaBTOIOTMMN, NpeanKaTa, obnactu

onpegeneHnsa npegukata, 061actm NCTUHHOCTH
npegmMKkaTta, KBAaHTOPOB 0BOLLHOCTM U

MoBTOpEeHMe M pacliMpeHne ceegeHnn o
MHOX€eCTBax, MaTeMaTUYeCKOM I0TUKe U

HKUMNAX

d)y 4 CywecrtsoBaHuA.

1 MHoecTsa, onepalinn HaA 2 cDOpMyl'IlflpOBaTb onpeaeneHnAa: NOAMHOXKeCTBa
MHOXeCTBamMmu

JAHHOro MHOecTBa, CO6CTBEHHOro

2 KOHeYHble U 6eCKOHEeYHble 2 noamHoXxectBa AaHHOIo MHOXeCTBa,
MHOMecCTBa nepece4eHNA MHOXeCTB, O6'be,CI,MHEHMFI




BbiCKa3biBaHMA U onepaumn Hag,
HUMMN

Mpegukatbl. Onepaumun Hag,
npeguKkatamun. Bugbl Teopem

KoHTponbHana paboTa No 1

®yHKUMA 1 eé cBOMCTBA

MocTpoeHune rpadmnKoB PyHKLUMN C
NMOMOLLLbHO reOMETPUYECKUX
npeobpasoBaHui

ObpaTHaa pyHKUMA

MeToa nHTEepBanoB

KoHTponbHasa paboTa Neo 2

MHOECTB, Pa3HOCTU MHOECTB,
B3aMMHOOAHO3HAYHOrO COOTBETCTBMA MEXAY
MHOX€eCTBAaMM, PaBHOMOLLHbIX MHOYECTB,
CYETHOTO MHOXECTBA, KOHbIOHKLUM
BbICKA3bIBaHMN, AN3bIOHKLNM BbICKa3blBaHUN,
UMMNJINKALMKN BbICKA3blBaHWUM, SKBUBANEHTHOCTHU
BbICKa3biBaHMN, OTPULLAHWUA BbICKA3blBaHUA,
3KBMBANIEHTHbIX BbICKa3blBaHWMN, PaBHOCU/IbHbIX
NpeauKaToB, KOHBIOHKLWM NPeanKaTOoB,
AN3DBIOHKLMKW NPeamKaToB, MMMNANKaLMK
npeanKaToB, 3KBUBAJIEHTHOCTU NPEANKATOB,
OTPUUAHMA NpeAnKaTa, B3aMMHOOOPATHbIX
Teopem, TeopemMbl, NPOTUBOMNONOXKHON AAHHOM,
bYHKLUMKM, HAMBONbLLETO N HAMMEHbLUETO
3Ha4YeHUA PYHKLNM HAa MHOMKECTBE, YETHOM
bOYHKUMN, HeYeTHOMN PYHKLUMM, 0BpaTmoin
bYHKUMK, B3aMMHOOBPpaTHbIX GYHKLMUIA.
OnucbIBaTb anrOPUTMbI: MOCTPOEHUA rpadmKoB
dyHkumiy = f (kx), y =f (| x]),y = | f(x)],
pelleHnsa HepaBeHCTB METOAO0M UHTEPBaAJIOB.

[loKa3biBaTb GOPMY/ibl: BKAKOUYEHUA UCKAHOUYEHMUS.
dopmynmpoBaTb M A0KaA3bIBATb TEOPEMbI: O
rpadpuke YeTHoM GYHKUMK, O rpaPurKe HEYETHOM
bYHKUMKM, 06 06paTMMOCTM BO3pacTatoLLLeM
(ybbiBatowen) pyHKUMK, O rpadmKax
B3aMMHOO0bpPaTHbIX GYHKUMIN, 06 0OLLMX TOUKaX




rpadmKoOB BO3PACTAOLLMX B3aMMHO-06paTHbIX
bYHKUMIA 1 eé cneacteue. [pUMEHATb U3YYEHHblE
onpegeneHns, Teopembl U GOPMYNbl K peLIEHUIO
3aga4

lnaBa 2 CteneHHasa GyHKUMA 21

9 CteneHHaa PyHKUMA C 1
HaTypa/sibHbIM NOKa3aTenem

10 CteneHHaa PyHKUMA C UESbIM 1

NnoKasaTtesiem
11 | OnpepeneHue KOPHA N-M CTENEHMN. 3
PyHKUMA Y = Vx

12 CBoWCTBa KOPHA N-1 CTENEHU 3

KoHTponbHaa paboTa No 3 1

13 CrteneHb € pauMOHaNbHbIM 2
NoKasaTe/siem 1 eé CBOMCTBA

14 MppaunoHanbHble ypaBHEHUA 3

15 PasninyHble Npuémsbl pelleHus 3

MPpPaLMOHA/bHbIX YPAaBHEHWUN U UX

OnucbiBaTb NOHATMA: cTeNeHHas QYHKLMA C
HaTypasbHbIM NOKa3aTenem, cTeneHHan pyHKLmA
C LUe/bIM NoKasaTtesnem, GYHKUMA KOPEHb N-1
CTeneHu, CTeneHHOM PYHKLNU C PaLMOHaANbHbIM
noKasatesnem. Popmynmposatb onpeseneHus:
KOPHA N-M cTeNeHn, apuPpMeTUYeCcKoro KopHaA nN-n
CTENeHu, CTENEHN C PALMOHANbHbIM MOKA3aTeNeM,
PaBHOCU/IbHbIX YPAaBHEHWUI, YPaBHEHUSA
CNeacTBUA, PaBHOCU/IbHbIX HEPABEHCTB,
HepaBeHCTBa cneacTems. [lokasbiBaTb CBOMCTBA:
cTeneHHoMn GyHKLUMM C HAaTypasibHbIM
noKasaTenem, CTeneHHOM GyHKLUMN C LenbiM
noKasaTtesiem, GyHKLUMN KOPEHb N-I CTEMEHMU,
CTEeNeHHOW PYHKLWNMU C PaLMOHANbHbIM
noKasaTenem.

dopmynmpoBaTb U A0Ka3bIBaTb TEOPEMbI: O
CBOMCTBAX KOPHSA N-1 CTEMNEHM, O CBONCTBAX
CTEMEHMU C PaLMOHANbHbIM MOKa3aTenem, o




CucTem

PaBHOCW/IbHbIX NPeobpa3zoBaHMAX
MPPaLMOHa/bHbIX YPaBHEHUIN, O PaBHOCU/IbHbIX

16| MppaunoHanbHble HEPaBEHCTBA 3 npeobpa3oBaHMAX UPPALMOHAbHbIX HEPABEHCTB.
KoHTponbHas paboTa Ne 4 1 MpnMeHATb n3yyeHHble onpeaeneHuns, Teopemsl
n Gopmynbl K peLleHunto 3aaau
lnaBa 3 TpuroHomeTpuyeckme GyHKUUM 31 OnucbiBaTb NOHATMA: TPUTOHOMETPUYECKME
5 dyHKUMM yrna nosopoTa. Popmynnposatb
17 PapnaHHan mepa yria onpegeneHna: yrna B 1 pagmaH, KOCMHyca, CUHYCa,
18| TpuroHomeTtpuueckme byHKLMM 2 TAHFeHCA M KOTaHreHca yria nosopoTa,
YMCNOBOrO apryMeHTa nepuogmyeckon GyHKUUM, CON3MEPUMBbIX YMCEN,
orpaHmMyeHHoOn GyHKumMK. [loKasbiBaTb GOPMY/ibi:
19 3HaKM 3HaYeHUN 2 OJIUHbI OYTW OKPYXKHOCTU, OCHOBHbIE
TPUIFOHOMETPUYECKUX QYHKLUMNA. COOTHOLLEHUA MeXAY TPUTOHOMETPUYECKMMM
YETHOCTb M HEYETHOCTb GYHKLUMAMM OQHOIO M TOTO XKe apryMeHTa,
TPUIFOHOMETPUYECKUX GYHKLUMMN CNOXKEeHUA, NpUBELEHNA, ABONHOIO, TPOMHOTO U
NOJIOBMHHOIO Yr10B, MOHUXKEHUA CTeNeHu, anA
20 Meprnognyeckme GyHKUUMU 2 o
npeobpa3oBaHUN CyMMbl, Pa3HOCTU U
21| CeoiicTea 1 rpaduKm GYyHKLMI Y = 2 NpPou3BeAEHMA TPUTOHOMETPUYECKMUX PYHKLINIA.
SiNX M y = cos X [JOKa3bIBaTb CBOMCTBA: TPUTOHOMETPUYECKUX
bYHKUMN. dopmynnposaTb U A0Ka3bIBaTb
22 | CsowucTea U rpadukun GyHKUMI Y = 2 Teopembl: O CBOWCTBaX NEPUOANYECKUX DYHKLMIA.
tgxny=ctgx MPUMEHATb U3yYeHHble onpeaeieHus, TEoOpPeMbl U
OpPMY/Ibl K PELLEHUIO 33434, O CBOMCTBE
KoHTponbHana pabota Ne 5 1 $op Uy P A,
bYHKUMNA, UMEROLWMX COM3MEPUMBbIE MEPUOabI
23 | OCHOBHble COOTHOLIEHUA MeXay 3

TPUTOHOMETPUNYECKUMUA




OYHKUMAMM OLHOIO U TOTO XKe

aprymeHTa
24 dopmynbl CNOXKEHUSA 3
25 dopmynbl npuBeaeHUA 3
26 | dopmynbl 4BOMHOIO, TPOMHOIO U 4
NOJIOBUHHOTO Yr/10B
27 | ®dopmynbl ana npeobpasoBaHuA 4
CYMMbI, Pa3HOCTU U Npou3BeaeHUA
TPUFOHOMETPUYECKUX QYHKLUUMN
KoHTponbHasa paboTa N2 6 1
[naBa 4 TpuroHomeTpuyeckme 24 OnuncbiBaTb NOHATUA: GYHKLUMM Y = arccos X,
YPaBHEHMA N HEPABEHCTBA ) .
y = arcsin x, y = arctg x ny = arcctg x, npocrenwero
28 YpaBHeHHe cos x=b 2 TPUTOHOMETPUYECKOrO HEPABEHCTBA.
- dopmynnposaTtb onpeaesieHna: apPKKOCUHYCa,
29 YpasHeHue sin x = b K apKCMHYCa, apKTaHreHca, apKKOTaHIeHCa,
30 YpaBHeHuAtg X =b 1 ctg x = b 2 OAHOPOAHbIX TOPUTOHOMETPUYECKUX YPABHEHUM.
- OKa3blBaTb POPMY/ibl: KOPHEN NPOCTEMLLNX
31 | dDyHKUMM Yy = arccos X, y = arcsin x, y 4 A popmy P . P
_ _ TPUrOHOMETPUYECKMX YpaBHEHMIN. [loKa3biBaTb
= arctg x ny = arcctg x .
CBOMCTBA: 06paTHbIX TPUFOHOMETPUUYECKNX

32 | TpuroHOMeTpUYeCcKne ypaBHEHUA, 4 bGYHKUMUIA. TTPUMEHATb U3YYEeHHble onpeaesieHuns,

cBoAsALLMECA K anrebpanyeckum

Teopembl U GOPMY /bl K pelleHumto 3a4a4




33 PeweHne TPUroHOMETPUYECKUX 4
YPaBHEHUN METOAOM PaA3/I0KEHUS
Ha MHOXUTEeNWn. MpumeHeHue
OrpaHNYEHHOCTH
TPUIFOHOMETPUYECKUX QYHKLUMMN
34 | O paBHOCMAbHbIX Nepexoaax npu 2
peweHnn TPUrOHOMETPUYECKUX
YPaBHEHWM
35 TpuroHomeTpuyeckme 3
HepaBeHCTBA
KoHTponbHana paboTa No 7 1
nasa 5. NponssogHasa n e€ npMmeHeHmne 33 OnucblBaTb NOHATMA: MTHOBEHHOWM CKOPOCTH,
KacaTeNbHOM K rpaduKky GyHKLUM, NPUPALLEHMUS
36 | Onpepenenue npeaena d)yHK""m'l B 3 bYHKUMN B TOYKE, FEOMETPUYECKUI U
TOUKE M QYHKLMN HENPEPbIBHOM MeXaHMYECKNIM CMbICN NPOU3BOAHOM,
B TOHRE Hanbonblero (HaMMeHbLLEro) 3Ha4YeHUAa GyHKLUK
37 | 3amaum 0 MrHOBEHHOIT CKOpPOCTM 1 1 Ha OTpe3Ke, BTOPOM NPOM3BOAHOW, BbINMYKI0M
KacaTesIbHOM K rpaduKy GyHKLMM BBepPX (BHU3) GYHKLMKM, aCMMNTOTbI rpaduKa.
38 MOHATME NPOM3BOAHOIN 2 dopmynmposaTtb onpeaeneHua: npeaena
bYHKUMN B TOUKe, GYHKLUM HEMPEPbLIBHOM B
39 MNpasuna BbluMCNEHUA 4 TOYKE, NPON3BOAHOM GYHKLUMUN B TOUKE,

NPoOnU3BOAHbIX

OKPEeCTHOCTU TOYKUN, TOYKN MaKCMYMa, TOYKH




40 YpaBHeHMWe KacaTebHOM
KoHTponbHasa paboTa No 8
41 Mpu3HaKKM BO3pacTaHmA U
ybbiBaHUA PYyHKLUM
42 TouKM aKkCTPpEMYMa PYHKLMU
43 Hanbonblwee n HammeHbLee
3Ha4yeHMA PYHKLUMM Ha OTpe3Ke
44 BTopaa npounssogHaA. MNoHATHe
BbIMYK/IOCTU PYHKLNM
45 | T[locTpoeHue rpadpurkoB GyHKLUUN

KoHTponbHasa paboTa No 8

MUHUMYMa, KPUTUYECKOM TOUKM QYHKLMUN.
OnucbiBaTb aIFOPUTMbI: MOMCKA HaNMBObLIETO U
HaMMeHbLUEro 3Ha4eHnm GyHKLMN Ha OTpe3Ke,
nccnenoBaHUA CBOMCTB M NOCTPOEHMSA rpadmKa
bYHKUMK. 3anucbiBaTb GOPMY/bl: NPON3BOAHASA
CTeneHHOM PyHKLNM, NPOU3BOAHANA KOPHA N-I
CcTeneHu, NPoOn3BOAHbIE TPUFTOHOMETPUYECKUX
GYHKLUWUI, ypaBHEHUA KAacaTe/IbHOM K rpaduKy
dyHKUMK. DopMmynnpoBaTb M AO0Ka3biBaTb
TeopeMbl: 0 HENPEPbIBHOCTM AndpdepeHUMpyeEMO
bYHKUMK, 0 NpaBMaax BblYMCAEHUA NPOU3BOLAHOM,
O NPU3HAKe NOCTOAHCTBA PYHKLUMM, O NPU3HAKe
BO3pacTaHuA (ybbiBaHWA) GYHKLMK, O NPU3HAKeE
TOYKM MaKCUMyMa (MMHMMYMa), O NPU3HAK
BbINYyKA0M BBEPX (BHU3) GyHKUMU. DopmynnpyeT 1
NOACHAET FTEOMETPUYECKUIN U MEXAHUYECKUI
cmbicnbl Teopem: @epma, Ponna, NlarpaHika.

MPUMEHATb U3y4YeHHble onpeaesieHNs, TEOPEMbI
n Gopmybl K peleHno 3aaay

nOBTOpeHMe N CUCTEMATU3aUNA yqe6Horo

matepumana

lNoBTOpeHMe n cMctemaTmnsaumn
y4yebHOro matepuana 3a Kypc
anrebpbl M Ha4YaN MaTEMATUYECKOTO




dHa/1n3a

NTorosas KOHTpoibHaA paboTa

1

Mopgynb «F'eomeTpua»

Ne CopeprKaHue yyebHoro Konunuectso XapaKTepucTMKa OCHOBHbIX BUA,0B AEeATEeNIbHOCTH
marepuana yuyeHUKa (Ha ypoBHe y4yebHbIx aeincTsui)
yacos
lnasal 9 lNepeyncnatTb OCHOBHbIE MOHATUA CTEPEOMETPUMN.
OnucbIBaTb OCHOBHbIE MOHATUA CTEPEOMETPUMN
BBeneHune B cTepeomeTpuio
(Touka, npAmasn, NnnockocTb). ONMUcbIBaTb
1 OCHOBHbIE NMOHATUS 2 BO3MOXHble CNOCO6bI PAaCcnoIOKEHUA TOYEK,
cTepeomeTpumn. AKCHOMbI NPAMbIX M NJOCKOCTEN B NMPOCTPAHCTBE.
cTepeomeTpum dopmMmynmpoBaTb aKCMOMbI CTEPEOMETPUM.
Pa3bACHATb M MNNKOCTPMPOBATb aKCMOMBbI.
2 Cnefcreums U3 akcMom 2 dopMyMpoBaTh U AOKa3bIBaTb TEOPEMbI —
CTEPEOMETPUN CcNneacTBMA N3 aKCUOM.
3 | [lpocTpaHCTBEHHbIE PUTYpPBI. 4 dopmynnposaTb cNocobbl 3aa4aHNA NNOCKOCTH B
HauyanbHble npeactaBneHna o npocTpaHcTee. MNepeuncnatb M oNUCbIBaTb
MHOTOrpaHHUKax OCHOBHblEe 3/1IEMEHTbI MHOIOrPaHHUKOB: pebpa,
BEPLMHbI, rpaHn. ONKUcbIBaTb BUAbI
KoHTponbHana paboTta Ne 1 1

MHOrOrpaHHUKOB (MMpamuaa, TeTpasap, Nnpmusma,
NPAMOYro/IbHbIV Napannenenunes, kyb), a Takxe
NX 31eMeHTbl (0OCHOBaHUA, bOKOBbIe rpaHu, pébpa
OCHOBaHusA, boKoBble pebpa). Pewatb 3a4a4m Ha




nocTpoeHune CeYEHUM MHOrorpaHHMKOB

nasa 2 15
NapannenbHOCTb B NPOCTPAHCTBE
4 B3anmHoe pacnonoxeHue 3
ABYX MPAMbIX B MPOCTPAHCTBE
5 MapannenbHOCTb NPAMOWM U 4
NJOCKOCTH
6 [ MapannenbHOCTb NJOCKOCTEMN 3
7 MpeobpazoBaHue puryp B 3
npocTtpaHcTee. [MapannenbHoe
NPOEKTUPOBaAHME
8 N306parkeHne NAOCKUX 1 1
NPOCTPAHCTBEHHbIX PpUryp
KoHTponbHasa pabota Ne 2 1

OnucbIBaTb BO3MOKHble CNOCOobbl pacnonoxeHus
B NPOCTPAHCTBE: ABYX MNPAMbIX, MPAMOM U
NAOCKOCTU, ABYX NaockocTen. PopmynmpoBaTtb
onpeaeneHns: napannenbHblx NPAMBbIX,
CKpeLLMBatOLLMXCA NPAMbIX, NAapanienbHbIX
NPAMOM M NIOCKOCTU, NapannenbHbIX NJ0CKOCTEN,
npeobpa3oBaHue asuxKeHUs, GUrypbl
CUMMETPUYHON OTHOCUTENBbHO TOYKM, PABHbIX
¢uryp, npeobpasoBaHma nogobua. PasbacHATb
NoHATUA: Npeobpa3oBaHne Gpuryp, napannenbHbin
nepeHoc, NnapannenbHoe NPOEKTUPOBAHUE,
napannenbHasa npoekuua (u3obparxkeHne) purypsi.
dopmynnpoBaTb U A0KaA3bIBaTb NPU3HAKMU:
napannenbHoOCTU ABYX NPAMbIX, NapanenbHOCTH
NPAMOM M NNIOCKOCTU, NApPannenbHOCTU ABYX
NIOCKOCTEN, CKPELLMBAOLWMXCA NPAMbIX.
dopmynmpoBaTb M A0Ka3bIiBAaTb CBOMCTBA:
napannenbHbIX NPAMbIX, NapannenbHbIX
naockocten. PopMynmMpoBaTb U A0KA3bIBATb
TEOPEMbI: O CyL,eCcTBOBAaHUM U €ANHCTBEHHOCTHU
NMAOCKOCTU, NPOXoAsALLEeN Yepes aBe
napannenbHble NPsiMble, O CyLLEeCTBOBAaHUN U
€4MHCTBEHHOCTU NPSAMOWN, MPOXOAALLEN Yepes
AQHHY0 TOYKY M NapanaienbHON AaHHOW NPAMOWN,
O CyL,ecTBOBaHUN U e ANHCTBEHHOCTM NJIOCKOCTY,




NPOX0oAALLMIM Yepe3 TOUYKY M Napanie/ibHOM
AAHHOM NJI0CKOCTU, O CBOMCTBAX NapaifeNbHOro
NpoeKTUpPoBaHMA. PopmynmpoBaTb TEOPEMY
Monbke-WBapya. PewaTb 3a4a4n Ha NOCTPOEHME
CeYeHMMN MHOTOrPAHHUKOB, @ TaKXe NoCTPoeHne
n3obparkeHun puryp

lnasa 3 26
MNeprneHANKYNAPHOCTb
B NPOCTPAHCTBE
9 Yron mexay npambiMu B 2
NnpocTpaHcTBe
10 | NMepneHANKYNAPHOCTb NPAMOWM 3
M NJOCKOCTH
11 | lMNMepneHAVKYNApP U HAKNOHHAA 3
12 Teopema o TpExX 3
nepneHAnKynapax
13 Yron mexay npsmon u 3
NNOCKOCTbIO
14 | AByrpaHHbIN yron. Yron mexay 3

ABYMA NMNTOCKOCTAMMU

dopmynnpoBaTb ONpeaeseHUA: YIaa Mexay
nepeceKkarWmMMmCs NPSAMbIMU, YIaa MeXay
CKPELWMBAOLLMMUCA NPAMbIMU, NPAMOIA
nepneHauKyNApPHOM NAOCKOCTH, Yr/1a MeXay
NPAMOW U NIOCKOCTbIO, Yr/1a MexKAay ABYMS
NNOCKOCTAMM, BE/INYNHbI ABYrPaHHOrO Yrna,
nepneHAnKYIAPHbIX NIOCKOCTEN, TOYEK
CUMMETPUYHbIX OTHOCUTEIbHO NAOCKOCTU, pUryp
CUMMETPUYHbIX OTHOCUTE/IbHO NAIOCKOCTH,
PACCTOAHMA OT TOYKM A0 NAOCKOCTU, PACCTOAHUA
OT NPAMOW A0 NapannesibHOM el NI0CKOCTH,
pPaccToAHME MeXKAY NapansieNbHbIMU
NA0CKOCTAMM, 0bLLLEro NnepneHamKynapa AByx
CKPELLMBAIOLLNXCA NPAMbIX, BbINYKAOr0O
MHOTOrPAHHOrO Yrna, reOMeTPMYECKOro MecTa
TOYEK NPOCTPaAHCTBA, BUCCEKTOP ABYXIPaHHOIo
yrna. OnucbiBaTb NOHATUA: NepPNeHAMKyAAp,
HAK/OHHAasA, OCHOBaHWe NepneHaMKyaapa,
OCHOBaHWEe HAKNOHHOW, NPOEKLUMA HAaK/IOHHOW,




15

NepneHanKynApHbIe

NNOCKOCTH
16 Mnowaab OpTOroHaIbHOM
NPOEKLUN MHOTOYroNbHMKA
17 MHoOrorpaHHbIN yron.
TpexrpaHHbIM yron
18 | NleomeTpunyeckoe mecTo ToveK

NpoCTpaHCcTBa

KoHTponbHasa paboTa Ne 4

OPTOroHa/sibHaA NpoeKkuma Gurypobl, pacctoaHmne
MeXKAY CKPEeLLMBAOWMMUCA MPAMbIMU,
3epKasibHaA CMMMETPUA, ABYTPAHHbIN Yron, rPaHb
ABYTrPaHHOrO yrna, pebpo AByrpaHHOro yrna,
JIMHEMHbIN Yyron ABYrPAHHOrO yria, MHOrOrpPaHHbIM
Yyron, BepLMHa MHOTOrpaHHoOro yrna, pebpo
MHOFOrpaHHOro yraa, rpaHb MHOFOrPAHHOrO yrAa,
ABYTPaHHbIN yroN MHOTOrpPaHHOro yrna.
dopmynnposBaTb U A0Ka3bIBaTb MPU3HAKMW:
nepneHaMKynApHOCTU NPAMOM M NNOCKOCTH,
nepneHaAnKyNApPHOCTM ABYX NIOCKOCTEN.
dopmynmpoBaTb M AO0Ka3bIiBAaTb CBOMCTBA:
nepneHANKYNAPHbIX NPAMbIX, MPAMbIX
nepneHANKYNAPHbIX NIOCKOCTY,
nepneHaMKynaApHbIX NAocKocTen. PopmynnpoBaTb
N [,OKa3blBaTb TeopeMbl: 06 yrine mexay
nepeceKaloLWMMNCA MPAMbIMU, O CYLLECTBOBAHMMN
N e 4UHCTBEHHOCTU NPAMOM, NPOXOJALLNI Yepes
AAHHYIO TOYKY M NeprneHanKYNApPHOMU AaHHOWN
NAOCKOCTU, O Napane/ibHOCTM NIOCKOCTEN,
nepneHaMKyNapHbIX AaHHOW NPAMOM, O
nepneHauKynape u HakJIOHHOM, NPOBEeAEHHbIX M3
OAHOW TOYKM, O TPEX NeprneHAnKyNapax, o
naowaam opToroHaNbHOM NPOEKLUMN BbIMYKNOrO
MHOFOYro/ibHMKa, KOCMHYCOB N CUHYCOB ANA
TPEXrPaHHOrO yraa, O CBOMCTBAX NJIOCKUX YIN0B
TpexrpaHHoro yrna, FMT paBHoyAaneHHbIX OT




KOHLOB OoTpe3Ka, MTnpuHagnexkawmx
ABYrPAaHHOMY Yr/ly U paBHOYAANEHHbIX OT ero
rpaHen. Pewatb 3a4a4mn Ha AOKA3aTeNbCTBO, a

TaKXe BblUMCNEHME: YI/1a MeXay NPAMbIMKN, Yyrna
MeXay NPAMOM N NNOCKOCTbIO, Yria Mexay
NAOCKOCTAMM, PACCTOSAHMA OT TOYKM A0 NPSMOM,
PACCTOAHMUA OT TOYKM A0 NAOCKOCTM, PACCTOAHMA
MeX 4y CKpeLLMBaoLWMMMNCA NPAMbIMMU,
PACCTOAHUA MeXAy NapannesibHbiMuU
NAOCKOCTAMM, NA0OWAAN OPTOrOHaIbHOM
NPOEKLUUU BbIMYKNIOro MHOIOYrosibHMUKa

[nasa 4 14
MHororpaHHuKmM

19 Mpunama 4
20 MNapannenenunepg, 3
21 Mupamnaa 3
22 YceyéHHaAa nupammaa 2
23 Tetpasap 1
KoHTponbHana pabota No 5 1

OnucbIBaTb NOHATUA: FTEOMETPUYECKOE TENO,
cocegHue rpaHM MHOFOrpaHHUKa, NAOCKUN Yron
MHOrOrpaHHWKa, ABYrPaHHbIN yro
MHOrorpaHHuMKa, NAoLaAb NOBEPXHOCTH
MHOrOrpaHHWKa, Pa3BepPTKU MHOTOrPaHHMKa,
ANAroHasibHOE CeYeHMe NPU3MbI,
NPOTUBOIEXKALLME FPaHM Napannenenuneana,
npaAMoi napannenenunen, AnaroHaabHoe
CeYeHne NpM3mMbl U NMPaMnAbl, yceyeHHas
nupamuaa.

dopmynnposaTb onpeaeneHnsa: MHOrOrpaHHUKa,
BbIMYK/10ro MHOTOrpaHHMKa, NPU3Mbl, NPAMOW
NPWU3Mbl, NPaBUIbLHON NPU3MbI,
napannenenunega, nMpammabl, NPaBUAbHOM
nMpammnabl, NPaBUIbHOrO TeTPas4pPa, BbICOTbI




NPU3Mbl, BbICOTbI MMPaMMUAbI, BbICOTbl YCEYEHHOM
nupammabl, anodembl NPaBUAbLHOM NMPaAMUAbI U
NPaBUNbHOM yCeYEeHHOM NMpaMnabl,
OpPTOLEHTPUYECKOTO TeTPasapa, CpeaHen AMHUN
TeTpasapa, MegmaHbl TeTpasapa, PaBHOrPaHHOro
TeTpasgpa. PopmynmposaTtb Teopemy Iiinepa.
dopmynmpoBaTb M A0KaA3bIBATb TEOPEMbI: O
nnowaam 60KoBOM NOBEPXHOCTM NPAMOM NPU3MbI,
0 AMaroHanAx napannenenunena, o KBagpare
ANAroHann NPsMOYro/sibHOro napannenenunesna, o
nnouwaam 60KoBoM NOBEPXHOCTM NPABU/IbHOM
nMpamuapbl, o naowaam 60KoBoM NOBEPXHOCTHU
NPaBUIbHOM yCeYeHHOM NMpPaMmnabl, O NPU3HaKe
OPTOLEHTPUYECKOTO TeTpasapa, 0 CpesHUX
NINHUAX TeTpasapa, 0 MeanaHax TeTpasapa,
MeHenas ans tetTpasapa. Pewatb 3a4a4m Ha
[0Ka3aTeNbCTBO, @ TaKKe BblYMCNEHMNE:
3N1€MEHTOB NPU3Mbl U TMPAaMUAbI, NAOLLAAN
NOJIHOM N BOKOBOW NOBEPXHOCTU NPU3MbI U
nuMpamumabl

MoBTOpEHME U cUCTEMATMU3aLUSA

yyebHOro matepuana

24

lNosTOpEHUE U
cucTtematmsauma yuebHoro
MmaTepmana 3a Kypc reometTpum




NTorosas KOHTpoibHaA paboTa 1
Pe3seps 6
YuebHo-memamuyeckoe naaHuposaHue 11 Kaacc
Ne CopeprKaHue yyebHoro Konuuectso XapaKTepucTMka OCHOBHbIX BUAOB AEeATENIbHOCTU
marepuana yuyeHUKa (Ha ypoBHe y4yebHbIX gencTBuin)
yacos
Mopaynb «Anrebpa n maremaTM4yecKuii aHaau3s»
lnasal 37 dopmynmposaTtb onpeaesieHne NoKasaTeNbHOM
dyHKUMn. OnmncobiBaTb CBOMCTBA NOKA3aTeNbHOM
lNoka3aTenbHaa n norapudmunyeckas o
bYHKUMK, BblAENAA CNyYald OCHOBaHMA, 6onbluero
HKLUMN o
bYHKU eANHNLbI, N CyYan NONOXKUTENBHOIO OCHOBAHMA,
1 CTeneHb ¢ NPOM3BOJIbHbLIM 4 MeHbLUero eamHuubl. NMpeobpasoBbiBaTb
AEeNCTBUTENbHBIM BbIPaXKeHunA, cogeprKalime cteneHu ¢
nokasatenem. MNokasaTe/ibHas AEeNCTBUTENbHbIM NOKasaTenem. CTpouTb rpadukm
DYHKLMS GYHKUMI Ha OCHOBe rpadmKa NoKasaTesIbHOM
OYHKUUN.
2 lNoKa3aTenbHble ypaBHEHMUA 4




lNoKkasaTesbHble HepaBeHCTBa

KoHTponbHana paboTta Ne 1

Jlorapuédm n ero ceomcTea

Nlorapnémunyeckan GyHKLMA K
eé CBOMNCTBA

JNlorapndmunyeckmne ypaBHeHuUs

Norapuomuyeckne
HepaBeHCTBa

Mpoun3BoAHble NOKa3aTeIbHOM
n norapndmunyeckon pyHKLUn

KoHTponbHasa pabota Ne 2

Pacno3HaBaTb NOKa3aTe/IbHblE€ YPaBHEHMA U
HepaBeHcTBa. PopMyIMPOBaATL TEOPEMBI O
pPaBHOCU/IbHOM Npeobpa3oBaHMM NOKA3aTENbHbIX
YPaBHEHUN N HepaBeHCTB. PewaTtb
noKa3saTe/ibHble YPaBHEHUA N HEPABEHCTBA.
dopmynunposaTtb onpeaenieHme norapmpma
NOJIOXKMUTE/IbHOTO YMC/1a MO NOJIOKUTE/IbHOMY
OCHOBAHWIO, OTIMHHOMY OT €ANHULbI, TEOPEMBI O
cBoncTBax norapmdpma. MNpeobpaszosbiBaTh
BblpaXKeHUA, cogeprKalime norapmpmol.
dopmynunposaTtb onpeaenieHme
norapnommnyeckon GyHKUMKU U onmcbiBaTb eé
CBOWCTBA, BblAENAA CTy4all OCHOBaHMA, bonbluero
eaMHULbI, N CNyYal NONOXKNTENIbHOTO OCHOBAHMA,
MeHbLIEero eamMHuubl. [JokasbiBaTb, YTO
NoKasaTtesibHaA u norapudmmyeckas GyHKLUM
ABNAKOTCA B3aUMHO 06paTHbIMU. CTPOUTb rpadumKm
GYHKLUWIM HA OCHOBE /IorapuPpmmnyeckon GyHKUUMN.
Pacno3HaBaTb norapnpmmyeckmne ypaBHeHUA U
HepaBeHcTBa. PopMy/IMPOBaATL TEOPEMBI O
PaBHOCW/IbHOM NpeobpasoBaHUK
norapudmMmnYeckmx ypaBHEHUM U HEPABEHCTB.
PewaTtb norapupmmyeckme ypaBHeHUA U
HepaBeHCTBA. PopmynnpoBaTb onpeaeneHua
4yucna e, HaTypasbHOro norapudma. Haxogntb
npou3BogHble GYHKLUMN, CoaeprKaLmX
NOKa3aTesibHY0 GYHKUMIO, 10rapudMmUYecKyto




OYHKUMIO, CTENEHHYO PYHKLUMIO C
NEeNCTBUTE/IbHbIM MOKasaTenem

lnaBa 2 14 dopmynuposaTtb onpeaeneHmne nepsoobpasHom
byHKUMK, Teopemy 06 OCHOBHOM CBOMCTBE
NHTerpan n ero npumeHeHume o
nepBoobpasHoO, NpaBuIa HAXOXKAEeHMA
9 MepsoobpasHas 3 nepsoobpasHoi. Ha ocHoBe Tabnunupl
nepBoobpa3sHbIX M NPABUA HAXOXKAEHUA
10 NNpaBuna HaxoXAaeHWs 3 nepBoobpa3HbIX HAXOAUTb NepBoobPa3zHYIO,
nepsoobpasHom obwmin Bna nepBoobpasHbIx, HeonpeaeIeHHbIN
T NHTerpan. Mo 3aKoHy MU3MEHEeHMA CKOPOCTU
11 MNnowanb KPUBOANHENHOMU 6 o
) o ABUXKEHWNA MaTePUANbHOM TOYKM HAaXOAUTb 3aKOH
Tpaneunun. OnpeaenéHHbli o
MHTerPan ABUXEHUA MaTepuanbHoM Touku. PopmynmposaTb
Teopemy O CBA3N NepBoobpasHOM 1 Naowaam
12 BoluncnenHme o6bEmoB Ten 1 KpnBo/aMHenHoW Tpaneunn. dopmynnposatb
onpegeneHne onpeaeneHHoro nHTerpana.
KoHTponbHasa pabota Ne 3 1 Ncnonb3ys dopmyny HoetoToHa-/lenbHuua,
HaXo4AUTb onpeaeneHHbIn UHTerpan, naowaamn
buryp, orpaHUYEHHbIX AaHHbIMU TUHUAMM.
Mcnonb3oBaTb onpeneneHHblii MHTerpan ana
HaxoXAeHMA 06bEMOB Tes, B YaCTHOCTU 0O BEMOB
Ten BpaweHus
lnaBa 3 dopmynmposaTb onpeaeneHna KOMMNJEKCHOro
yuncna, apudmeTUYeCcKmxX AenCcTBuUi ¢
KomnnekcHble yncna o o
KOMMNAEKCHbIMM YNCNaMU, LENCTBUTENbHOM U
13 MHOMECTBO KOMMAEKCHbIX 4 MHMMOWM YacTen KOMMNAEKCHOro YMcna,




yucen anrebpanyeckoi ¢opmbl 3aNNCKU KOMMNAEKCHOTO
4yunucaa, MoaynA KOMMNAEKCHOTO YNC1a U ero
. KomnniekcHas nnockocTe. 3 aprymeHTa, CONPAXKEHHbIX KOMMNAEKCHbIX Yncen.
TpuroHomeTpuieckan Gpopma BbInoNHATL apudmeTnyeckme 4emncTema c
KOMMANEKCHOTO Hncna KOMMNAEKCHbIMWU Yncnamum. Haxoautb
15 YMHOMeEHMeE U fleneHme 2 AENCTBUTENIbHYIO U MHUMYHO YaCcTU KOMIMJIEKCHOTO
KOMMAEKCHbIX YnCen, 4Yncaa, MoAyAb KOMMNJIEKCHOIO YNCAA U ero
3anUCaHHbIX B ApPryMeHT, KOMMNJIEKCHOE YNCNO, CONPAXKEHHOE K
TPUrOHOMETPUYECKOM hopMe. AaHHoMmy. DopmynnposaTb onpegeneHue
KopeHb n-it creneHm us TPUroHOMeTpUYeckon GopmMbl 3aNncK
KOMIJ/IEKCHOIO YACAa KOMMEKCHOro Yncna. M3obparkaTb KOMMNAEKCHblE
Yncna Ha KOMMNAEKCHOM NI0CKOCTU. HaxoamTb
16 PeweHne anrebpanyeckmx 3 KOMIMIEKCHYI0 KoopAMuHaTy yncaa. Npeacrasnatb
YypaBHEHW1 Ha MHOXKeCTBe KOMMNEKCHOE YMC/I0 B TPUTOHOMETPUYECKOM
KOMMJIEKCHbIX Yncen dopme. BbINONHATL YMHOXKEHME, AeNEHNE U
BO3BeAEHME B HATYpPa/IbHYHO CTENEHDb
KoHTponbHasa paboTa Ne 4 1
KOMMIEKCHbIX YMCeN, 3aMMCaAHHbIX B
TpUroHomeTpuyeckomn ¢opme. NpMMeHATb
KOMMNAEKCHbIe YNC/a ANA peLleHmnn
anrebpanyeckmnx ypaBHEHUM, B YaCTHOCTH,
KBaApPaTHbIX YPaBHEHUN C AENCTBUTENIbHBIMM
KO3pdULUMEHTAMM N OTPULLATENBbHBIM
ONCKPUMUHAHTOM. DOPMYNIMPOBATbL OCHOBHYIO
Teopemy anrebpbl.
fnasa 4 25 dopmynunposaTb onpeaeneHnA HECOBMECTHbIX




dNemMeHTbl TEOPUN BEPOATHOCTEN

17 | dnemeHTbl KOMBMHATOPUKN U
6MHOM HbloTOHA

18 AKcnMombl Teopumn

BEPOATHOCTEMN

19 YcnoBHaA BEPOATHOCTb

20 HezaBucumble cobbiTnA

21 Cny4anHana BeIYMHA

22 Cxema bepHynnn.
BuHOMmManbHoe
pacnpegeneHue

23 | XapaKTepUCTUKKU CnydYamHOM

Be/IMYNHbI
24 | MaTemaTmyecKkoe oXmaaHue

CyMmMbl CﬂyqaﬁHbIX BE€/INYUNH

KoHTponbHaa pabota N2 5

cobbITnin, 06BEeANHEHUA N NEepeceyeHna cobbITui,
AononHeHus cobbitna. Ucnonb3ya dopmyny
BEPOATHOCTM 06beAMHEHUNA ABYX HECOBMECTHbIX
cobbiTnin, opmyny, CBA3bIBAKOLLYH BEPOATHOCTU
06beanHeHNA U NepeceyeHna AByx cObbITUN,
dbopmMyny BEpOATHOCTU AONO/IHEHUA COObITUA,
HaXoA4AUTb BEPOATHOCTU CODBITUIA.

dopmynunpoBaTtb onpeaeseHns 3aBUCUMbIX U
HEe3aBMCUMbIX COObITUI, YCNOBHOW BEPOATHOCTM.
Ncnonb3ys TeopemMbl 0 BEPOATHOCTM NepeceyeHmn
ABYX 3aBUCUMbIX U HE3ABUCUMbIX CODbITUR,
TeopemMy O BEPOATHOCTU NepeceyeHunn
HECKO/IbKMX HEe3aBUCUMbIX COObITUIN, HaxXoAUTb
BEpPOATHOCTM cobbITMIn. Pacno3HaBaTb
BEPOATHOCTHbIE 3KCNEPUMEHTbI, ONUCbIBAaEMble C
nomoulbto cxembl bepHynnu. Haxogutb
BEPOATHOCTb COObITMA, COCTOALLENO B TOM, YTO B
cxeme bepHynnm ycnexom 3aBepLUMTLCS AaHHOE
KOJINYECTBO UCMNbITaHN. PopmynnpoBaTb
onpeaeneHns cny4amHom BeIMYmUHbI U eé
MHOX€eCTBa 3Ha4YeHUN. Nna cny4ahHOW BENNYMHDI
C KOHEYHbIM MHOKECTBOM 3HAYEHUN
dopmynmpoBaTb onpeaeneHns pacnpeaeneHuns
CNYyYaNHOM BEIMYUNHDBI U €€ MaTeMATUYECKOTO
OXUAaHus. HaxoauTb maTemaTuyeckoe
OXKnaaHue cny4yaiiHoM BENNYUHBI MO eé




pacnpegeneHuio. icnonb3osBaTb BbIBOAbl TEOPUM
BEPOATHOCTENM B 3a4a4aX C NPaKTUYECKUM
YKMU3HEHHbIM COAepPIKaHNEM

lnaBa 5 11
NosTOpeEHUe
25 O nosasAeHnM NOCTOPOHHUX 3
KOPHEN N NOTepe peLleHun
YPaBHEHUM
26 | OcCHOBHble meToAbl peweHnsa 4
YPaBHEHUM
27 | OcCHOBHble MmeToAbl peweHns 3
HepaBeHCTBA
KoHTponbHana pabota N2 6 1
NosTOpeHUe U cucTemaTmsayma 49
y4yebHoro matepuana
28 NosTOpEHUE U 48

cucTemaTtmsaums yyebHoro
maTepurana 3a Kypc anrebpol n
Ha4yan MaTeEMaTUYECKOro
aHanu3a




NTorosas KOHTpobHaA paboTa

Mopaynb «'eomeTpua»

Ne CopeprkaHue yuebHoro Konuuectso | XapaKTepucTuka OCHOBHbIX BUA0B AEATE/IbHOCTU
marepuana yuyeHMKa (Ha ypoBHe yuyebHbIX gencTBuin)
yacos
lnaBa 1l 16 OnucbiBaTb NOHATMA: NPAMOYrosibHasa CUCTeMa
KOOPAMHAT B MPOCTPAHCTBE, KOOPAMHATbI TOUKH,
KoopanHaTtbl 1 BEKTOPDI
BEKTOP, COHANpPaBAEHHbIE N MPOTMBOMOJIOKHO
B NPOCTPaHCTBE o
HanNpaB/IEHHbIE BEKTOPbI, MAapan/ieNbHbl NepeHoc
1 | [lekapToBbl KOOPAMHATHI TOUKM 2 Ha BEKTOP, CyMMa BEKTOpPOB, 6a3nc, KoopanHaTbl
B MPOCTpPaHCTBe BeKTopa B ba3sunce, romoteTnA ¢ KO3GPULNEHTOM
paBHbIM Kk, yron mexxay BeKTopamm.
2 BeKTopbl B NpOCTpaHCTBE 2 dopmynunpoBsaTb onpeaeneHunsa: KoaamHeapHbIx
BEKTOPOB, PaBHbIX BEKTOPOB, KOMMN/aHAPHbIX
3 CNoXKeHune 1 BblunTaHne 2 POB, P POB, P
BEKTOPOB, PAa3HOCTUN BEKTOPOB,
BEKTOPOB
NPOTUBOMO/IOXKHbIX BEKTOPOB, NMPOM3BEAEHMA
4 | YMHOXeHWe BeKTopa Ha umcno. 3 BEKTOPaA M YNCNa, CKaNApHOE nponsseneHne AByx
romoTeTms BEKTOPOB, ypaBHeHue durypbl. PopmynmpoBsaTb
CBOMCTBA: CYMMbl BEKTOPOB, YMHOX€EHMA BEKTOPA
5 CkanapHoe npousseseHue 3 Ha YNCNO, FOMOTETUM, CKAIAPHOTO NPOU3BEAEHUA.
BEKTOPOB [loKa3biBaTb GOPMY/bl: PACCTOAHMA MEXKAY ABYMS
TOYKaMM (C 3aZ4aHHbIMM KOOPANHATAMM
6 YpaBHeHuMe NJ10CKOCTH 3 (c3an PA )

KOOpAUNHAT CepeanHbl OTpE3Ka, KOOPANHAT TOYKMHU,




Aensawen oTpe3ok B 4aHHOM OTHOLLEHUH,
KOOPAMHAT CYMMbl U PA3HOCTU BEKTOPOB,
CKaNAPHOro Npomn3BeaeHns ABYX BEKTOPOB, ANA
BbIYMCNIEHNA KOCMHYCA YINa MexXay ABYMSA
HEeHY/IeEBbIMM BEKTOPAMM, PACCTOAHUA OT TOYKM A0
nAockocTn. PopmynMpoBaTb N AOKA3bIBATb
TEOpPEeMbl: O KOOPAMHATaxX BEKTOPaA (MpK 3a4aHHbIX
KoopAuHaTax ero Hayasa u KoHua), o
KON/IMHEAPHbIX BEKTOPAX, O KOMMIAaHAPHbIX
BEKTOPAX, O PA3N0OKEHUM BEKTOPA NO TPEM
HEKOMM/IaHAPHbIM BEKTOPAM, O CKaJIAPHOM
npou3BeAeHN ABYX NepneHaMUKYAAPHbIX
BEKTOPOB, 06 ypaBHEHMN NNOCKOCTU, O BEKTOpE
nepneHaVKynNApHOM AAaHHOW NAOCKOCTH.
MpMMeHATb N3yYeHHble onpeaeneHuns, TeoOpemMbl U
dbopmynbl K peLlleHunto 3aga4

KoHTponbHana paboTta Ne 1 1
lnasa 2 29
Tena BpaweHna
UnnnHap 3
KombuHaunu umnmuapa un 2
nPU3Mbl
KoHyc 3

OnucbiBaTb NOHATUA: UMAMHAP, BOKoBaA
NOBEPXHOCTb UMANHAPA, 0bpasytowan uManHapa,
NoBOPOT PUrypbl BOKPYr NPAMOWN Ha AaHHbIN yron,

TeN0 BPaLLLEHUNA, OCEBOE CEYEHME LUANHAPA,
pa3BepTKa UMANHAPA, KacaTelbHaa NA0CKOCTb K
UMANHAPY, 6OKOBAs NOBEPXHOCTb KOHYCa, 0CEBOE
CeYyeHue KOHyCa, pa3BepTKa KOHYCA, YCEeYEHHbI
KOHYC, yCe4YeHHana nupamunaa, onmcaHHas BOKpyr
YyCEYEHHOro KOHyCa, yCeyeHHan Nnupamunaa,




10 YCeUYEHHbIN KOHYC
11 KombunHaumm KoHyca u
nMpamuapl
KoHTponbHana paboTa Ne 2
12 Cdepa u wap. YpaBHeHMe
coepol
13 B3anmHoe pacnonoxeHue
chepbl M NNOCKOCTH
14 | MHOrorpaHHuKK, BNUCaHHbIE B
chepy
15| MHororpaHHMKK, ONUCaAHHbIE
0K0/10 cdepbl
16 | Tena BpaweHnA, BNUCAHHbIE B
chepy
17 | Tena BpaweHnA, onncaHHbIe

O0K0/10 cdepbl

KoHTponbHana paboTta Ne 3

BMNMCaAHHAA B YCEYEHHbIN KOHYC, durypa Kacaetca
chepsbl, chep, Kacatowmxca BHELUHUM 0bpa3om U
BHYTPEHHUM 06pa3om. Popmynmnposatb
onpeaeneHuns: Nnpu3mbl, BMIMCAaHHON B LUAUHAP,
NPU3Mbl, ONMMCAHHOW OKO/0 UMANHAPA,
NMPamMunabl, BAMCAHHOM B KOHYC, NMpPaMuabl,
OMMCaHHOW OKO10 KOHYCa, chepbl U LWapa, a
TaKEe UX 3/IEMEHTOB, KacaTe/IbHOM NI0CKOCTU K
chepe, MHOrorpaHHWKa, BNIMCaHHOTOo B chepy,
MHOrorpaHHWKa, oNMCcCaHHOro OKoJo cdepbl,
LMANHAPA, BAMCAHHOIO B cpepy, KOHyCa,
BAUCAHHOrO B chepy, yCEYEHHOTO KOHYCa,
BMMCAHHOro B chepy, UMANHAPA, ONUCAHHOTO
OKoN0 chepbl, KOHYCa, ONMCAaHHOro 0KOJ10 chepbl,
yCEeYEHHOro KOHYyCca, ONMMCAHHOTO OKO0 cdepbl.
[1oKa3biBaTb popMybl: naowaam 6okosom
NOBEPXHOCTU UMAKHAPAE, NAOWAAN NOJHON
NOBEPXHOCTU UMAMNHAPA, NAoLaamM 60KoBOM
NMOBEPXHOCTM KOHYCa, nsoLwaan 60KkoBom
NMOBEPXHOCTM YCEYEHHOTO KOHYCa.
dopmynnpoBaTb U A0Ka3bIBaTb TEOPEMbI: 06
YpPaBHEHUM chepbl AAHHOTO pagmyca C LeHTPOM B
AAHHOM TOYKe, O KacaTeNIbHOM NNI0CKOCTU K chepe
N cneacTteme, 0 NPAMOM, KacaTeNnbHOM K cdepe, 0
cyllecTBoBaHnuM cpepbl, ONMCAHHOM OKONO
LUMAMHAPA, O CYLLEeCTBOBAHMK chepbl, ONUCAHHOM
OKO/10 KOHYCa, O CYLLEeCTBOBAHMK cdepbl,




OMMCAaHHOW OKOJ10 YCEYEHHOrO KOHYCa, O
LMAMHAPE, ONMMCAaHHOM OKO0 cdepbl, O
cywectsoBaHUM chepbl, BIMCAHHOM B KOHYC, 06
yCe4YeHHOM KOHYCe, ONMMCAaHHOM OKO0/10 cdepbil.
MpnMeHATb N3y4eHHble onpeaeneHmns, TEOPEMbI
n Gopmynbl K peleHunto 3aga4

naBa 3 O6bEMBI TeN. 17 OnucbIBaTb NOHATUA: LLAPOBOM C/I0N, LLAPOBOM
Mnowagb chepbl cektop. PopmynnpoBaTtb onpeaeneHua: oobem
5 p Tena, NoLWaamn NoBepPXHOCTH Wwapa. [JokasbiBaTb
18 | ObvemTena. 6 O_PMy“b' ANA 3 dopmynbl: o6bema npusmbl, ob6bema nupammasbl,
BBIHNCAEHNA 0OBEMA NPUSMBI obbema yceyeHHOM NUpamuabl, o6 bema KoHyca,
19 DopMy/Ibl 418 BbIYUCAEHNA 5 obbema ycequHor? KOHYyca, obbema unanHapa,
06bEMOB MMPaMUALI 1 obbema wapa, o6vEMa Tena BpalleHms, obbema
YCEUEHHOI NMpammap! LLAPOBOro CEKTOpPA, C/I0A U CerMeHTa, NAoLWwaam
cdhepbl, nnowaam chepmyeckom 4yactu
KoHTposibHaa paboTa Ne 4 1 NMOBEPXHOCTM LLAPOBOTro cermeHTa. MpnumeHaTb
- M3y4yeHHble onpeaeneHns, Teopembol n Gopmynbl K
20 Ob6bEMbI TEN BpaLLLEHUA 5
pelueHnto 3aga4
21 Mnowaab chepbl 2
KoHTponbHana pabota No 5 1
NoBTOpEHME U 8

cnucremaTtm3launmA yqe6Horo
matepmana




22

NosTOpEHUE U 4
cucTemaTusauma yyebHoro
mMmaTtepuana 3a Kypc
NAaHUMETPUN

23

NoBTOpEHUE U 3
cucTemaTtmsauma yuebHoro
MmaTepuana 3a Kypc
cTepeomeTpum

KoHTponbHan pabota N2 6 1

4.CuctemMa OlleHKH JOCTHKeHHS VIAHUPYEMbIX pe3y/1bTATOB 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpamMMbl CpeHero 001ero 0opa3oBaHus
OueHKa NUCbMEHHbIX KOHTPOJIbHbIX PaboT yuawmxces.

e OmmemkKa «5» cmasumcs 8 cAedyloWUX CAy4asXx:
e paboTa BbINO/MHEHA NONHOCTbIO.

® B JIOTMYECKMX pacCyXaeHunax u1 06ocHOBaHMAX HET NpobenoB 1 owmnboK;

® B peweHUn HeT MaTemMaTUuveCKmx ownbB0oK (BO3MO)-KHa OAHa HEeTOYHOCTb, OMNWUCKa, He ABAAKLWaAACA cheacrtBunem
HEé3HaHWA AN HENOHUMAHUA y‘-IE6HOI'O MaTepmana);

e Ommemka «4» cmasumcs, ecnu:

e paboTa BbINO/NHEHA MONAHOCTbIO, HO OOOCHOBAHWA LWIAroB pelleHMA HepoCTaTouvHbl (ecnin ymeHuss 060OCHOBbLIBATb
PacCy*AeHMA He ABNANNCL CneuManbHbiM 06 bEKTOM NPOBEPKN);



e ponyuieHa oagHa owmnbKa UaM ABa-TPU HeAo4YeTa B BbIKNaAKaxX, YepTexax Uanm rpadpukax (ecam 3t suapl paboTbl He
ABNANNCH CNeumanbHbIM 06 bEKTOM NPOBEPKU);

e OmmemkKa «3» cmasumcs, ecau: ponyuleHbl bonee ogHon owWMbKM nn bonee ABYX-TPEX HeJ04YeTOB B BbIKAaAKaXx,
yepTexkax uam rpaduka, Ho yyalminca Bnageet 06sa3aTelbHbIMKU YMEHUAMM MO NPOBEPAEMON TEME.

e Ommemka «2» cmasumcs, ecnu: AdonyuweHbl CyweCcTtBeHHbIE OLLII/I6I-(M, NMoKa3aslwune, 4To yanMﬁCH He B/1aJeeT
06Aa3aTe/IbHbIMU 3HAHUAMM NO ICI,aHHOl\;I Teme B NOJIHOM mepe.

Ou,eHKa YCTHbIX OTBETOB YUaLLMXCA.
Omeem oyeHusaemca ommemkoli «5», ecau yyeHUK:
® MO/IHO PACKpbIN cogep’kaHne maTepmana B 06beme, NpeayCMOTPEHHOM NPOTrPamMMoOi U y4eOHUKOM;

® WU3N0OKUNA MaTepUan rpamoTHbIM A3bIKOM B Ol'lpe,CI,EIIEHHOI‘;I JIOTMYEecKom nocnenoBaTteqlbHOCTU, TOYHO WMCNONb3yA
MaTemMaTU4eCKyro TEPMNHONIOTUIO N CUMBOJINKY,

® [PaBWU/IbHO BbINOJHUA PUCYHKU, YEPTEKM, rPadUKKM, CONYTCTBYIOWME OTBETY;

® [OKa3a/sl ymeHmne UNNKCTPUPOBATb TEOPETUHECKNE MONOKEHUA KOHKPETHbIMU NpUMeEpPamn, NPUMEHATbL UX B HOBOWM
CUTYyaL KN NPn BbIMOJIHEHUN NPAKTUYECKOTO 3a4aHUA;

® MPOAEMOHCTPMUPOBAN YCBOEHWE pPaHee M3Y4YeHHbIX COMYTCTBYIOLMX BOMPOCOB, CHOPMMPOBAHHOCTL U YCTOMYMBOCTb
MCNONb30BaHHbIX NPU OTBETE YMEHUI U HaBbIKOB;

e OTBevan camocrtoAaTesbHO 6e3 HaBOoAALLKMX BOMPOCOB y4YUTENA.

BO3MOXHbl 0gHa — ABe HETOYHOCTU npun oceelweHnn BTOpPOoCTeneHHbIX BOMPOCOB UJ/IN B BblK/1aAKaX, KOTOPble Y4eHUK NNerko
ncnpasun No 3amedyaHuto yuymTensa.



Omeem oyeHusaemca ommemkolii «4», ecau OH y0BNETBOPEH B OCHOBHOM TPeboBaHUAM Ha OTMETKY «5», HO Mpu 3TOM
MMeeT OAMH U3 He4OCTaTKOB:

® B W3NOXEHUN [OonyuleHbl Hebonblune I'IpO6€J'IbI, He WCKa3uMBllMne maTemMaTnvyeCcKoro cogepaHma OTBeTa,
ncnpasaeHHblIe NO 3aMeYaHUNIO YHUTENA.

® JonyLleHbl ownbkn mnnm bonee AByX Heno4yeTtoB npu oceseweHn BTOPOCTENMEHHbIX BOMPOCOB UN B BblK/1agKax,
KOTOpblE€ YH4EHUK NNETKO UCMPaBnUI NO 3aMeEYaHUIO YHUTENA.

e OmmemkKa «3» cmasumcs 8 cAedyIIoWUX CAYyYasX:

® HEemnoJIHO WM HenocneaoBaTe/IbHO PACKPbITO CoAeprKaHUe maTepuana, HoO NoKasaHo obliee NOHMMaHME BOMpoca U
NPOAEMOHCTPUPOBAHbI YMEHMUA, AO0CTAaTOYHbIE ANA AA/IbHEMLLIEro YCBOEHMA NMPOrpamMmMHOro matepuana (onpeaeneHHbie
«TpeboBaHMAMM K MaTEMATUUYECKON NOATOTOBKE yYaLUXCa»).

® MMEeJINCb 3aTpyaHeHunA WA AonyLeHbl ownbKkn B onpeaeneHnn MOHATUN 1, NCNoJ1b30BaHUNU MaTeMaTUYECKOM
TEPMUHONOINN, YepTeXaX, BblK/1aAKaX, UCMPaB/ieHHble NoC/1eé HECKOJIbKUX HAaBOAALLLMX BOMNPOCOB y4nUTENA,

® VyY4YeHUK He cnpasusica C npmmeHeHnmem Teopun B HOBOW CuTyaunnm npwm BbINOJIHEHUN MPAKTUYECKOro 3a4aHuA, HO
BbIMOJIHWAN 3a4aHNA oba3aTenbHOro YPOBHA CNOXHOCTU MO ,ﬂ,aHHOﬁ TEME;

® TpPU 3HAaHUUN TEOPETUYHECKOIO MaTepPUaia BbiABIEHA HEAOCTATOYHAA CCI)OpMMpOBaHHOCTb YMEHMﬁ M HaBbIKOB.

e OmmemkKa «2» cmasumcs 8 CAedyIIoWUX CAYyYasX:

® He PaCKpbITO OCHOBHOE coaepxKaHue y‘-IE6HOI'O maTtepumana,
® o6Hapy>KeHo Hé3HaHWne Ui HenoHMMaHMe Y4eHNKOM 6onbLlen nnm Hanbonee BarKHOM 4acTu yqe6Horo maTtepumana,

® JonylweHsbl owmnbkn B onpeaeneHnn I'IOHFITMVI, npn MnMcNoab3oBaHUN MaTeMaTUYECKOMN TEPMUHONOTNN, B PUCYHKAX,
yepTtexax nin rpacbm(ax, B BblK/1a4KaX, KOTOPble He UCnpaB/ieHbl Nocsie HECKO/IbKUX HaBOAALLKUX BOMPOCOB y4ntTenAa.



Yuntenb MOXKET NOBbICUTb OTMETKY 33 OPUTMHAIbHbIN OTBET Ha BOMPOC MW OPUTUHANbHOE PeLLeHMEe 3a4a4M, KOTopble
CBUAETENLCTBYIOT O BbICOKOM MAaTEMATUYECKOM Pa3BUTUM ObyyatoLLeroca; 3a pelweHne 6osee CI0XKHOM 33434 UAN OTBET Ha
60on1ee cNoXKHbI BONPOC, NPeasIoxKeHHble 0byyatoLwemyca AONONHUTENIbHO NOC/AE BbINOJIHEHMA UM KaKUX-1Mbo apyrux
33/1aHUMN.

5. KoHTpoJibHO-u3MepHuTeIbHbIe MATEPUAJIbI

Cneyugukayusa KOHMPObHO-U3MepPUMesIbHbIX Mamepuanoes
015 nposedeHus npomercymoyHoli ammecmayuu (Uumo2o8oili KOHMpobHoli pabomoi)
no mamemamuke 8 10 Knacce

1. Hasnayenue KHM - oueHnuTh ypoBeHb 0CBOEHHUs oOyyarommmMucs 10 knacca denepanbHOro KOMIOHEHTA FOCYJaPCTBEHHOTO
00pa3oBaTeNbpHOTO CTaHAAPTa OCHOBHOTO OOIIET0 00pa30BaHUs 0 MaTEMAaTHKE.
2. JlokyMeHTHBI, onpeaeasiiomme coaep:xxkanune KUM
Conepxanue paboThl onpenensiercss dDenepalibHbIM KOMIIOHEHTOM TOCYAapCTBEHHOIO0 OOpa3oBaTEbHOTO CTaHJapTa
cpemHero obmiero oopa3zoBanus (mpuka3 MunoOpHayku Poccuu ot 5 maprta 2014 r. Ne 1089 (B pen. [IpukazoB MunobpHayku
Poccun ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, ot 10.11.2011 N 2643, ot 24.01.2012 N 39, ot
31.01.2012 N 69, ot 23.06.2015 N 609, ot 07.06.2017 N 506), npumMepHOil TPOrpaMMOil CpPEIHETO OOIIET0 0Opa30BaHUS IO
MaTeMaTHKe.
3. XapaxkrepucTtuka cTpyKTyphbl u cogep:xkanuss KHM
Kaxaplh BapuaHT paboTbl COCTOMT M3 TPEX 4YacTeM W BKAwYaeT 15 3agaHuin, pasnmyatowmxca Gopmonm U ypOBHEM
CNoXKHOCTWU. B 1 yactn 7 3agaHuii ¢ BbIGOpOM OAHOro MpPaBU/IbHONO OTBETA, BO 2 YacTW - 6 C KpaTKMM oTBeTOM. B 3 yactu-
2 3afaHMA C pa3BEPHYTbIM pelleHWemM. B Kaxkaom BapuaHTe npeacTaB/ieHbl Kak 3agaHnAa 6a30BOro ypoBHA CNOXKHOCTH,
TaK W MOBbILIEHHOrO N BbICOKOIO YPOBHEMN C0XKHOCTH



Tabauya 1. PacripedeneHue 3a0aHuli no yacmam pabomel U YypOBHAM CAOHHOCMU

Yactb | Homepa Twun 3apaHui YposeHb MaKcumanbHbIit MpumepHoe Bpems
pabotbl | 3aaaHUI CNIOXKHOCTU 6ann BbINO/IHEHUA
3a4aHuUMA
obyyarowmmmca
1 C Bblbopom oTBETa Basosblii (B) 1 1
2 C Bblbopom oTBETa Basosbliii (B) 1 2
3 C Bblbopom oTBETa Basosblii (B) 1 2
Yactb 1 4 C Bblbopom oTBETA Basosbii (B) 1 3
5 C Bblbopom oTBETA Basosbliii (B) 1 2
6 C Bbibopom oTBeTa Basosbliit (B) 1 2
7 C Bbibopom oTBeTa Basosbliit (B) 1 2
YacTb 2 8 C KpaTkum otBeTom B | basosblii (b) 1 5
BMAE yncna,
nocnefaoBaTeIbHOCTH
undp
9 C KpaTkmm otBeTom B | basosblit (B) 1 5
BMAE yucna,
nocnefoBaTeIbHOCTH
Lbp




10

C KpaTKum oTBEeTOM B
Buae ymcna,
nocnenoBaTeNbHOCTU

undp

Basosbliit (B)

11

C KPaTKnMm OTBETOM B
Bnae YnUCna,
nocnenoBaTesibHOCTU

unop

Basosbliii (B)

12

C KpaTKum oTBEeTOM B
Buae 4yucna,
nocnenoBaTeNbHOCTH

unop

Basosbiit (B)

13

C KpaTKum oTBEeTOM B
Buae yncna,
nocnenoBaTeNbHOCTH

unodp

MoBbIWEeHHbIN

(n)

Yactb 3

14

C Pa3BEepPHYTbIM
OTBETOM

MoBbIWEeHHbIN
()

22

15

C Pa3BEePHYTbIM
OTBETOM

Bbicokuin (B)

25

moeo:

17

90




4. TIpoaoKuTebHOCTH BHINIOJHEHHSI PA00THI
Ha BbinonHeHue Bcel paboTbl oTBOANTCA 90 MUHYT.
5. JlonoJjiHUTeIbHBIE MATEPHAJIbI 1 000py/10BaHME

Pa3peluaetca WCNONb30BaTb JMHENKY, TPAHCNOPTUP. 3anpewlaetcid WCNOoNAb30BaTb KaJbKyAATOP W WHCTPYMEHTbl C
HaHECEHHbIMW Ha HMUX CNPABOYHbIMU MaTepPUanamum.

6. Cucrema olleHUBAHUS BHITIOJHEHUS OT/AeJbHbBIX 32/IaHUI U Pa0OTHI B L1€JIOM

3afaHne ¢ BbIbOpOM OTBETa CYMTaeTCA BbIMOJIHEHHbIM, €C/IN YKa3aH HOMepP BEpHOro oTeeTa. Bce 3agaHuA nepBoi YacTu
oueHuBatotcs B 1 6ann.

3agaHMe C KpaTKMM OTBETOM CYMTAETCS BbIMOJIHEHHbIM, €C/W 3anucaH BEPHbIA OTBeT. Bce 3agaHMA BTOPOM 4acTu
oueHuBatoTca B 1 6ann.

KpuTepun oueHnBaHUA 3a4aHUI C pa3BEPHYTbIM OTBETOM NpMBeAEHbI B Tabanue 2 n 3.

3a 3apgaHue Nel4 yactu 3 obyyatowmiica nonydaet ot 0 oo 4 6annos.

Tabauya 2. Kpumepuu oyeHusaHusA 3a0aHusa Ne14 yvacmu 3

Coaep:xaHue BepHOT0 OTBeTa M yKa3aHHe MO OLeHUBaHUIO 3aganus Neld | baabl
yactu 3
e (OOOCHOBaHHO IMOJYYEH BEPHBIN OTBET. 2




e JlomyuieHa eAMHUYHAsA OIINOKA, BO3MOXKHO, IIPUBELIAs K HEBEPHOMY 1
OTBETY, HO MPH 3TOM UMEETCS BEPHAs NOCJIEN0BATENBHOCTD BCEX IAr0OB
pelIeHus.

e PemieHne HE COOTBETCTBYET HU OJTHOMY M3 KPUTEPHUEB, NIEPEUNCICHHBIX 0
BBIIIIC.

Tabauya 3. Kpumepuu oyeHusaHuA 3a0aHusa Ne15 yacmu 3

ConepkaHue BepHOT0 OTBEeTa M yKa3aHue MO OueHMBAHUIO 3ajaHus NelS | basuibl

yacT 3

e (O060CHOBaHHO MOJyY€HbI BEpPHbIE OTBETHI B 000MX MyHKTAaX. 2
e (OOOCHOBaHHO TOJY4€H BEPHBII OTBET B IIYHKTE & UJIH ITyHKTE O
o UJIN

e [10J1y4eH HeBeprIVI OTBET 13-3a BbIYUCNUTENBHOM OLLINDKN, HO 1

npu 3TOM UMeETCHA BepHas nocrnenoBaTefibHOCTbL BCEX LLAroB
pelweHnsa ypaBHEHUSI 1 0TOopa KOpHen

e PeuicHue He COOTBETCTBYCT HU OAHOMY U3 KPUTCPHUCB, IICPCUHUCIICHHBIX |
BBIIIIC.

[nsa oueHMBAHWA Pe3ynbTaToB BbINONHEHWUS PaboOT Mcrnosb3yeTca obwmii 6ann, KOTOPbIA NepPeBoAMTCA B OLEHKY Mo
naTnbannbHoOM WkKane. B tabavue 4 npuBoaAnTCA pekomeHayemasn wkrana. MakcumanbHbli 6ann 3a paboty B uenom — 17.

Tabauya 4. LLikana nepesoda 6annos 8 namubannbHyo WKany

«2» «3» «4» «5»




MeHee 0-6 7-9

10- 13

14-17

0606uweHHbI NnaH BapuaHTa KUM

ANA NPOMEXYTOUYHOM aTTecTaummu obyyarowmxca 10 knacc no MATEMATUKE

Ne NMpoBepsaemble Koapbl Koapbl YpoBeHb MaKcumanbHbIi
3/1eMEHTbI npoBepAemMbIX | NpoBepAeMbIX | C/NOXKHOCTU 6ann 3a
3aAaHna coaeprKaHua 3/1eMeHTOoB TpeboBaHu K BbINOJIHEHUE
coaepiKaHua YPOBHIO 3apaHuA
NOArOTOBKM
1 PaguaHHaAa mepayrna. | 1.1.2 1.1 b 1
2 OcHosbl 1.1.1-1.1.6 1.1-1.4 b 1
TPUTOHOMETPUMN.
3 OcHoBbl 1.1.1-1.1.7, 1.1-14 b 1
TPUTOHOMETPUMN. 1.2.1
4 MeToa HTEepBaNoOB 2.2.1 4.1,4.2 b 1
5 PyHKUMM 3.1.1- 2.1,2.2 b 1
3.1.3,3.2.1-

3.2.3




6 MpounssoaHasn 41.1, 4.13,|3.1
4.1.4

7 Mpambie n nnockoctm e | 5.1.1 5.2
NpPOCTpaHCTBe

8 MHororpaHHuKM 5.2.1,5.3.2 5.1, 5.3, 5.5,

5.6

9 ®dur3nyecKkum cmbicn 4.1.2 3.1,3.3
Nnpown3BoAHOM

10 TpuroHomeTpuyeckme 2.1.1 4.1
YpaBHEHUA

11 FeomeTpuyeckui 4.1.1 1.1,2.1
CMbIC/1 NPOM3BOAHOM

12 MNepneHanKynap u 5.1.2 5.3,5.6
HaKNOHHaA

13 JnemeHTapHoe 3.2.3,4.1.3, 3.1,3.2
nccnenosaHune 4.1.4,4.2.1
GYHKUNM

14 Yron mexay npamon n | 5.3.1 5.1,5.3-5.6
NAOCKOCTbIO

15 TpuroHomeTpuyeckme 2.1.1, 1.2.1,(4.1




ypaBHeHuA 1.1.1-1.1.7

Bcero 3agaHmn-15, n3 Hux Koaudukarop
31eMEeHTOB
copepKaHua 1
TpeboBaHuMit K

Mo Tuny 3agaHui: ¢ BbIBOpomM OTBETA-7, C KPaTKMM OTBETOM — 6, 3aZ4aHWNI C pa3BepHYTbIM OTBETOM — 2; NO
YPOBHIO CNOXHOCTM: b —12; N — 2; B—1.

MaKcumanbHbIM 6ann 3a Bcto paboty — 17. YPOBHIO
NOAroTOBKM

obyualowmxca gna NnposeneHUA NPOMEXKYTOUHOM aTTecTauum no matemaTtuke B 10 Knacce

Koandukatop anemMeHTOB cogepaHua U TpeboBaHWM K YPOBHIO NOArOTOBKM oObydyatowmxca [na npoBeaeHus
NPOMEXKYTOYHON aTTecTauum no matemaTtuke B 10 Knacce sBNAETCA OAHUM M3 AOKYMEHTOB, ONpeaenarwmx CTPYKTYpy M
cogeprKaHne KOHTPObHbIX U3MepUTE/IbHbIX MaTepunanos (ganee - KUM).

Komudukatop »s1eMeHTOB cojaepkaHUsi 10 MaTeMaTUKe COCTaBieH Ha ocHoBe: DenepaqbHOr0  KOMIIOHEHTA
rocyJapCcTBEHHOr0 00pa30BaTeIbHOTO CTaHAapTa CpeaHero ooduiero oopasoanus (mpuka3 MunoOpHayku Poccun ot 5 mapta
2014 r. Ne 1089 (B pen. IlpukazoB Muno6paayku Poccun ot 03.06.2008 N 164, ot 31.08.2009 N 320, ot 19.10.2009 N 427, ot
10.11.2011 N 2643, ot 24.01.2012 N 39, ot 31.01.2012 N 69, ot 23.06.2015 N 609, or 07.06.2017 N 506), npumepHoii
IPOrpaMMbl CPEAHET0 001Iero 00pa3oBaHusl MO0 MaTEMAaTHUKE.

Koandukatop coctonT 13 ABYX pa3nenos:

Pasgen 1 — nepeyeHb 3/1EMEHTOB COAEPKaHMA, MPOBEPAEMbIX Ha NPOMEXKYTOYHOW aTTecTalUmn.

Paspen 2- nepeyeHb TpebOBaHUI K YPOBHIO NOArOTOBKM 0byvatoLLmMXca.

Pasgen 1. MNepeueHb 31eMEHTOB coAepPKaHUA, NPOBepPAEMbIX Ha MPOMEXKYTOUHOMK aTTecTauuu.



B nepsom cTtonbue Tabanubl yKasaHbl Koabl pa3aenios U TeMm. Bo BTopom cTonbue ykasaH Koj 3n1eMeHTa coaepaHua, Ans
KOTOPOro CO34at0TCA NPOBEPOYHbIE 3a4aHUS.

Kogp, Kop anemeHTOB dnemeHTbI coaepKaHuA, Nposepaemble 3a4aHUAMMU
paspena NPOMEXKYTOYHOM aTTecTaumm
1 Anre0Opa
1.1 OCHOBbI TPUTOHOMETPUN.
1.1.1 CuHHyC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC TPOU3BOJIBHOIO YIJIA.
1.1.2 Pannannas mepa yrna.
1.1.3 CuHHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YUCIIa.
1.1.4 OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA.
1.1.5 @opMyJIbl IPUBEICHUS.
1.1.6 CuHHYyC, KOCUHYC U TAHT€HC CYyMMBbI U Pa3HOCTH JIBYX YTJIOB.
1.1.7 CHHYC ¥ KOCUHYC JIBOWHOIO yTJa.
1.2 IIpeoOpa3oBanusi BbIpaKEeHUH
1.2.1 [Tpeobpa3zoBanus MPOCTEHIINX TPUTOHOMETPUIECKIX BBIPAXKEHHIA.
2 YpaBHeHMs U HEPaABEHCTBA




2.1

YpaBHeHuUsa

2.1.1 TpuroHomeTpuyeckme ypaBHeHUA
2.2 HepaBeHcTBa
2.2.1 Meto nHTEpBaJIOB
3 DyHKIMHA
3.1 DyHKIMHA
3.1.1 O6nacTp onpeiesIeHUs
3.1.2 MHOXEeCTBO 3HAYECHUMN
3.1.3 ['paduk ¢pynkumu. [loctpoenue rpadukoB QyHKIINMA, 3aJaHHBIX
Pa3IMYHBIMH CIIOCOOAMH.
3.2 dnemeHTapHoe uccnegoBaHne GyHKLUM
3.2.1 MOHOTOHHOCTb PYHKUMU. [pOMEKYTKM BO3pacTaHUA U yObIBaHMA
3.2.2 TOUKM aKCTpeMyMma (TOKaNbHOro MakCcMMyma U MUHUMYMa) GYHKLUK
3.2.3 Hanbonblee n HaumeHbLLee 3Ha4YeHUA GYHKLNK
4 Hayana maTeMaTH4eCKOro aHAJIM3a
4.1 IIpousBoaHas
4.1.1 o [loHATME 0 NPOM3BOAHON PYHKLMU, TEOMETPUYECKUIA CMbICA




Npown3BO4HOM

4.1.2 o  DuU3nyecknim cmoicn NPOU3BOAHOMN
4.1.3 o [lpounsBogHble cymmbl, pa3HOCTU, NPOM3BEAEHUA, HAaCTHOTO
4.1.4 « [lpon3BoaHbIE OCHOBHbIX 3/1IEMEHTAPHbIX QYHKUMI
4.2 UccnepgoBaHne pyHKLMIMA
4.2.1 MpMmeHeHMe NPOU3BOAHON K UCCNeA0BaHNIO GYHKLNM U
NOCTPOEHMIO rpadmnKoB
5 I'eomerpus
5.1 Mpamble U NIOCKOCTU B NPOCTPAHCTBE
51.1 o [lepecekatowmeca, napannenbHbie U CKpeLwmBatoLmeca
npAMble; NnepneHaMKYAAPHOCTb NPAMbIX
5.1.2 [leprieHIUKYIISIPHOCTD NPSIMOM M TJIIOCKOCTH, IPU3HAKU U CBOWCTBA;
MEPIIEHANKYJISIP U HAKJIIOHHAS, TEOPEMA O TPEX NEPIECHAUKYIAPAX
5.1.3 MapannenbHoe npoeKkTupoBaHue. M306parkeHne NPOCTPaHCTBEHHbIX
duryp
5.2 MHororpaHHUKHU
521 « [Mapannenenunen; Ky6; cummeTpumn B Kybe, B Nnapannenenvnese
5.2.2 CeveHusa Kyba, npuambl, nMpamuasi




5.3

N3mepeHue reomeTpuYeCcKUX BEIMUYUH

5.3.1 Yron mexay npsamMbiMUM B NPOCTPAHCTBE; Yro MEXAY NPAMON 1

NAOCKOCTbHO, Yros1 mexay naoCKoCtaAmMmm

5.3.2 O6bém Kyba, NpAMOYrosbHOro Nnapannenenunena, NMpammabl,

NpPM3Mbl, UMAMHAPA, KOHYCa, LWWapa

Pasgen 2. NepeueHb TpeboBaHUII K ypOBHIO NOATOTOBKM 0byuatowmxca

Kopa TpeboBaHUA K YPOBHIO NOATOTOBKU OCBOEHUA KOTOPbIX NpoBepaloTca 3agaHuamu KUM

TpeboBaHuii

1. Anrebpa

1.1 BbinonHATL apudmeTnyeckme [OencTBMA, co4veTas YCTHble WU MNUCbMEHHble MPUEMDbI,
NPUMEHEHME BbIYUCINTENIbHbIX YCTPOWCTB;
[IpoBoauTe 1O U3BECTHHIM ((GoOpMyJlaM U TpaBUjiaM IpeoOpa3oBaHUsl OyKBEHHBIX

1.2 BBIpQKEHUN, BKJIIOYAIOIIUX CTENEHU, paJuKalibl, Jorapudmbl U TPUTOHOMETPUYECKUE
byHKIUY;

1.3 BbluMcnATb 3HAaYEHUA YMCNOBbIX U OYKBEHHbIX BbIPAXKEHWUI, OCYLLECTBAsAA Heobxoanmble
NoACTaHOBKKU M Npeobpa3oBaHms;

14 MpaKkTnyecknx pacyetoB no ¢opmynam, BKAOYAA GOpmMynbl, COAEp)KALLME CTEMNEHMW,

paguKanbl, norapudmbl U TPUTOHOMETPUYECKNE DYHKLUMM, NCNOMb3YA NPU HEODBXOAMMOCTH
CNpaBOYHblE MaTepuanbl U NPOCTENLLNE BbIYUCIUTEIbHbIE YCTPOMUCTBA




DYHKUUU U TpadPUKun

OnucbiBaTb MO rpadumKy M B NPOCTEMLWMX CAy4vaax no ¢opmyne noBefeHWe U CBOMCTBA

2.1 bYHKUMN, Haxo4AnTb No rpadmky GyHKUMK HanbonblumMe U HaMMEHbLUME 3HAaYeHMUA

2.2 OnucaHmMa ¢ nNomouwbo GYHKUMMA  Pas3AMYHbIX 3aBUCMMOCTEN, NpPeAcTaB/lEHUMA  UX
rpaduyeckm, nHTepnpeTaummn rpaduKos;

3 Hayana matremaTtuyeckoro aHanmsa

3.1 Bblunmcnate npousBoAHble U nepBOoOOpasHble 3/eMeHTapHbIX QYHKUWIA, WUCNOAb3yA
CrpaBoYHble maTepuanbl;

3.2 NccnepoBaTb B NPOCTEMLWIMX CAyYasaX GYHKUMM HA MOHOTOHHOCTb, HAXOAUTb Hanboablire m
HaMMeHbLUMEe 3Ha4yeHUA QYHKUWUK, CTPOUTb TPadUKM MHOTOY/IEHOB W MNPOCTEMLLUNX
pauMoHaNbHbIX PYHKLUMIM C NCNOIb30BaHMEM annapaTa MaTeMaTUYECKOro aHanm3a

3.3 PelweHna npuKknagHbiX 3a4a4, B TOM YMC/e COLMAIbHO-9KOHOMU-YECKUX U PU3NYECKUX, HA
HanboNblIME U HAaMMEHbLUME 3HAYEHUA, HA HAXOXKAEHME CKOPOCTU U YCKOPEHUS;

4 YpaBHeHUA U HepaBeHCTBA

4.1 PewaTtb pauMoHanbHblie, NOKa3aTeNbHble U NOrapmPmMmUyYecKkme ypaBHEHUA U HEPABEHCTBA,
npocTenne nppaunmoHaabHblie U TPUTOHOMETPUYECKME YPAaBHEHUA, NX CUCTEMbI;

4.2 MN306parkaTb Ha KOOPAMHATHOM MNIOCKOCTM MHOMECTBA PELUEHUI NPOCTENLLMX YPAaBHEHUN U
X CUCTEM

5 Freometpus

51 Pacno3HaBaTb Ha YepTeXkax U1 MOAeNAX NPOCTPAHCTBEHHbIE GOPMbI; COOTHOCUTb




TpexmepHble 06BEKTbI C X ONUCAHNAMMU, U300pParKEHNAMMU

5.2 OnucbiBaTb B3aMMHOE PacnonoXKeHne NPAMbIX M NI0CKOCTEN B NPOCTPAHCTBE,
apryMmeHTMPOBaTb CBOMU CYXKAEHUA 06 3TOM pPacnoNOKEHWUU;
AHanM3npoBaTb B NPOCTEMLLMX C/Ty4aAX B3aMMHOE PacnoNoKeHNe 06 bEKTOB B
NPOCTPAHCTBE

5.3 MN306parkaTb OCHOBHbIE MHOFOTPAHHUKN N KPYT/ble TeNA; BbINONHATb YEPTEXKMU NO YC/IOBUAM
3ajav;

5.4 CTpouTb NpocTenune ce4eHmna Kyba, npmMsmbl, NMPaMnabl;

5.5 PelwaTtb NNaHMMETPUYECKNE N NPOCTENLLNE CTEPEOMETPUYECKME 334a4MN HA HAXOXKAEHUNE
reoMeTpUYeCcKUX BEAMUYUH (gAMH, yraoBs, naowaaen, obbemos);

5.6 Mcnonb3oBaTh NpY peleHnn CTEPEOMETPUYECKUX 3a4a4 NAaHUMeTpUYeckme GaKTbl U

MeTo/bl




