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1 pa3nen
IlnanupyemMblie pe3yJibTaThl 0CBOCHUA Y4eOHOM MporpaMMsbl o Kypcy «MarTteMaTuka»

Jannas pabovas mporpamma mo maremaruke aias 10 kiacca cocrtaBieHa Ha OCHOBE IIPOTPAMM
10 y4eOHBIM MIpeMeTaM:

e Aurebpa. 10 kmacc (aBTOPCKHM KOJUIGKTHB IIOJ PYKOBOACTBOM Tpodeccopa
A.I''Mopakosuua. — M.: BUHOM. JlaGoparopust 3nanwmii. 2019);
e ['eomerpus 10-11 kmaccer (cO6opHuk paboumx mporpamm. 10-11 kmaccsl, coct. T. A.
Bypmuctposa — M.: [Ipocsemienue. 2015).
Pabouas nporpamma pa3paboTaHa B COOTBETCTBUU C YUEOHUKAMU:

e Anre6pa. 10 xmace. Ilon pen. A.I'Mopakosuya. — M.: BUHOM. JlaGopaTopust 3HaHUH.
2019.

e ['eomerpuss 10-11 xmaccet JI.C. Aranacsn, B.®. byry3zo, C.b. Kanowmiies,
IIpoceenienue, 2010.

[IporpaMma mnpenycMaTpuBaeT BO3MOXHOCTb H3Y4eHHs Kypca «Marematuka» B o0beme 5
y4eOHBIX yacoB B Hezento. KonmuecTBo yueOHbI yacoB B rog — 175 4.

JInuyHoCTHBIE pPe3yabTaThl — 3TO CPOPMUPOBABIIANLCST B 00pa30BATEIILHOM IPOIECCE CHCTEMA
IIEHHOCTHBIX OTHOIICHUM yJalmmxcs K cede, ApyruM ydacTHUKaM 00pa3oBaTelIbHOTO MPOIecca, CaMoOMy
o0pa3oBaTenbpHOMY IIPOLIecCy, 00bEKTaM MO3HAHUS, pe3ybTaTaM 00pa3oBaTeabHOM AearenbHocTH. Oc-
HOBHBIMH JIMYHOCTHBIMHU Pe3yJbTaTaMu, GOPMUPYEMBIMHU ITPH U3Y4EHUU TEXHOJIOTHHA B OCHOBHOMW IITKO-
Jie, SIBJISTIOTCSL:

e (GOopMUPOBAaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHUIO, TOTOBHOCTH W CIOCOOHOCTH
00ydJaronmxcsi K CaMOpa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIIMU K 00yYe-
HUIO ¥ TO3HAHWIO, BHIOOPY JaibHEHIIEro oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUPE
npodeccuit U nMpohecCHOHATBHBIX MPEANOUYTEHUNH, OCO3HAHHOMY MOCTPOCHUIO WHIUBH-
JTyallbHOW 00pa3oBaTeIbHOM TPACKTOPUU C YUETOM YCTOMYMBBIX MO3HABATEILHBIX MHTE-
PECOB;

e (opmupoBaHUE 1IETOCTHOTO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY ypPOB-
HIO Pa3BUTHUS HAYKH U OOIIECTBCHHON NMPAKTHKHY;

e (opmupoBaHME KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIMMH M MIIQJIIAMU B 00pa3oBaTeIbHOM, OOMIECTBEHHO TOJIC3HOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUYECKOM U IPYTUX BUJIAX NESITEIBHOCTH;

® yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M MUCHBMEHHOUN peuw,
MMOHMMATH CMBICIT TTOCTABJICHHOW 3a/1a4H, BRICTPAUBATh apTyMEHTAIINIO, PUBOIUTE MIPHU-
MEpPBI ¥ KOHTPIIPUMEPHL;

® KPUTHYHOCTH MBIIIJICHUS, YMEHHE PACIIO3HABATDH JIOTHYECKH HEKOPPEKTHBIC BBHICKA3hIBA-
HUS, OTJINYATh TUMOTE3Y OT (aKTa,

® KPEaTHBHOCTH MBINUICHHS, HHUIIHATHBY, HAXOIYUBOCTh, aKTUBHOCTh TIPH PEIICHUU T'eO-
METPUYECKUX 3a]1aY;

e yMEHHE KOHTPOJUPOBATH MPOILIECC U PE3YNhTAT YICOHOW MAaTeMAaTHUYECKOW NeATEeIbHO-
CTH;

e CMOoCOOHOCTh K SMOIMOHATHLHOMY BOCIIPHUSATHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3a1ay, pe-
LIEHUH, PACCYXKICHUM;

MeTtanpeaMeTHble pe3yJbTaTbl — OCBOCHHBIC 00yUJaIOMIMMUCS Ha 0a3e OJHOTO, HECKOJIBKUX WIIH
BCEX y4eOHBIX MPEAMETOB CIIOCOOBI NeATEILHOCTH, IPUMEHUMBbIE KaK B paMKax 00pa3oBaTeIbHOTO
mporiecca, Tak U B IPYTHX KU3HEHHBIX CUTyanusx. OCHOBHBIMH METANpeIMETHBIMH Pe3yIbTaTaMH,
(bopMHUpyeMBbIMU IPY U3YYECHUH UH(POPMATUKU B OCHOBHOMH ILIIKOJIE, SIBIISFOTCS:

® yYMEHHE CaMOCTOSATEIBHO TUIAHUPOBATh aJIbTEPHATUBHBIC ITyTH JOCTHKEHUS TIeJei, 0co3-
HaHHO BBHIOMpaTh Hambonee 3(h(HeKTUBHBIE CIIOCOOB! PEHICHUsT yYeOHBIX M MO3HABATEb-
HBIX 337134,

® YMEHHE OCYIIECTBISATH KOHTPOJIb IO PE3yJbTaTy U MO CIoco0y ACWCTBUS HA ypOBHE
IPOM3BOJILHOT'O BHUMAHUS M BHOCHTH HEOOXOIUMBIE KOPPEKTUBBL;



YMEHHE aJIeKBATHO OILICHWBATH MPABUJIHHOCTh WM OMIMOOYHOCTH BBIOIHEHUS yUeOHON
3aa4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;
OCO3HAHHOE BIIAJICHHE JIOTHYECKUMH JEHCTBUSMH OIpENeNeHUs MOHSATHI, 0000IIeHus,
YCTaHOBJICHHS aHAJIOTUH, KIacCCH(PUKAIIMU HA OCHOBE CAMOCTOSITEILHOTO BBIOOpPA OCHO-
BaHUI U KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3EH;

YMEHHUE YCTaHaBIIUBATh MPUUYMHHO-CJICICTBEHHBIC CBSA3H, CTPOUTH JIOTHUECKOE PACCYK-
JIeHUe, YMO3aKIoueHrue (MHIyKTUBHOE, JEIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBI;
yYMEHHUE CO3/aBaTh, MPUMEHITh U MPEe0OpPa30BbIBATh 3HAKOBOCMMBOJIUYECKUE CPEJICTBA,
MOJICJIM M CXEMBI JJIs PEIICHUs] Y4eOHBIX U TTO3HABATEIbHBIX 33]1a4;

YMEHHE OPTaHU30BBIBATh YUeOHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUU-
TEJIEM M CBEPCTHUKAMHM: ONPEACISATH LEIH, PACIPEaSISTh (YHKIIMH U POJIH YYACTHHKOB,
oOmye crnocoObl pabOThI; yMEHUE padOTATh B IPYIIE: HAXOAWTh 00IEe pelICHUEe B pa3-
pemars KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3WIMK M y4ETa MHTEPECOB; CIYIIATh
naptHépa; GopMyITUPOBaTh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;
(hopMupOBaHHE U pa3BUTHE YUEOHOU M 0OIIE MOJIB30BATEIHCKON KOMIIETEHTHOCTH B 00-
JaCTH WCIOJIb30BaHUS HH()OPMANMOHHO-KOMMYHHKAITMOHHBIX —TexHonoruii (MKT-
KOMIIETEHTHOCTH );

(hopMUpOBaHHE TIEPBOHAYAIBHBIX MPEICTABICHUA 00 MIESIX U O METOAAaX MATeMAaTHUKH
KaK 00 YHMBEPCAJIBHOM SI3bIKE€ HAYKH M TEXHUKHU, O CPEACTBE MOJICIIUPOBAHUS SIBJICHUHN U
MIPOIIECCOB;

yMEHHUE BUJETh MAaTEMaTUUYECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHOM CUTYaIlUu B IPYTUX
JTUCLHUILINHAX, B OKpYKAIOIEH KU3HU;

YMEHHE HaXOJUTh B PA3IIUYHBIX UCTOYHUKAX HH(POPMAIIHIO, HEOOXOAUMYIO Ui PEIICHUs
MaTeMaTHUYECKUX MpoOIeM, U MPEACTABIATh €€ B MOHATHOU (popMe; MPUHUMATH PElIeHHE
B YCIIOBUSIX HETOJIHOM U M30BITOYHON, TOYHON M BEPOSITHOCTHOM MH(OpMALIUK;

yYMEHHE MMOHUMATh U HCIIOJIb30BaTh MAaTeMaTUYECKUE CPENICTBA HATIIATHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI H JIp.) AJI WILTIOCTPAIMH, HHTEPIIPETAlUU, apTyMEHTAIUY;

YMEHHE BBIIBUTaTh TMIIOTE3bl MPHU PEUICHUH y4YEOHBIX 3aJa4 M MOHMMATh HEOOXOau-
MOCTb UX MPOBEPKH;

yYMEHHE MPUMEHSTh UHIYKTUBHbBIC U JIEAYKTUBHBIE CIIOCOOBI pacCyXACHHM, BUIETh pa3-
JIMYHBIE CTPATETUH PELICHUS 3aa4;

MMOHMMAHUE CYIIHOCTH aJITOPUTMHUYECKUX MPEANUCAHUM U YMEHUE JEHCTBOBATh B COOT-
BETCTBHH C MPEIIOKEHHBIM aITOPUTMOM;

YMEHHE CAMOCTOSITEIbHO CTAaBUTh II€JIU, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI JJISI PEIICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

yMEHUE MJIAHUPOBATh U OCYIIECTBIATH JESITEIbHOCTD, HAIIPABJIEHHYIO HA PEIICHUE 3a/1a4
HCCJIEI0BATENIbCKOTO XapaKTepa;

IIpenmeTHble pe3yJibTaThl BKIOYAIOT: OCBOCHHBIE O0YUYaIOIIUMUCS B XOJI€ U3y4EHHUS] y4eOHOTO
npeaMeTa yMeHus, crienuuueckue A JaHHOW MpeaMeTHOW 00JacTu, BUbI JESTEIbHOCTH IO MOITYy-
YEHHIO HOBOT'O 3HAHUS B paMKax y4eOHOro mpeaMmeTa, ero mpeoOpa3oBaHHI0 M NPUMEHEHUIO B yueOl-
HBIX, Y4€OHO-TIPOEKTHBIX U COLMATBHO-TIPOEKTHBIX CUTYalUsAX, JOPMUPOBAHUE HAYYHOTOTHIIA MBIIILIE-
HUS, HAYYHBIX NPEACTABIECHUN O KIIOYEBBIX TEOPUSX, TUIAX U BUAAX OTHOIIECHUH, BIaJeHUE HAYYHOU
TEPMHUHOJIOTMEN, KIIIOUEBBIMU MOHATHIMM, METOAAMU U IpueMaMu. B coorBercTBUM ¢ PenepanbHbIM
rOCyJapCTBEHHBIM 00Pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOIO OOIEro oOpa3oBaHMsS OCHOBHBIE IPE]l-
METHBIE Pe3yJIbTaThl N3y4eHUS MH()OPMATHKH B OCHOBHOM IIIKOJIE OTPAXKAIOT:

(hopMHUpOBaHHE MPEICTABICHUNH O MaTEeMAaTHKE KaK YHUBEPCATBLHOM SI3bIKE HAYKH, CPEl-
CTBE MOJICIIMPOBAHUS SIBJICHUH U TIPOIECCOB, 00 UEAX  METOJIaX MAaTEeMaTHKU,
pPa3BUTHE JIOTHYECKOTO MBIIIUICHHS], TPOCTPAHCTBEHHOTO BOOOPaKEHUS, alITrOpPUTMHYE-
CKOW KYJIBTYPBI, KpUTUYHOCTH MBIIIUICHUSI Ha ypOBHE, HEOOXOJAMMOM B Oyayiien mpo-
(heccroHaNBHON JAEATEIIEHOCTH;

OBJIQJICHHE MAaTEMAaTHYCCKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOMMBIMH B TIOBCETHEBHOM
JKU3HH, JIJIS1 U3y4YEHUS MKOJIbHBIX €CTEeCTBEHHOHAYYHBIX JUCIUIIIINH Ha 0a30BOM ypOBHE,
JUISL TIOJTy9eHHsl 00pa3oBaHMs B 00JACTAX, HE TPeOYIONIUX YriIyOJIeHHOW MaTemaTh4de-
CKOM ITOJITOTOBKU,

BOCITUTAHHUE CPEICTBAMH MATEMAaTHKU KYJIbTYPhl JUYHOCTU: OTHOIIEHUS K MaTEMaTHKeE
KaK 9acTu 0OIIeYeIOBeUeCKON KYIbTYpPhl: 3HAKOMCTBO C UCTOPUEH pa3BUTHS MaTEMaTH-
KM, DBOJIIOLMEN MaTeMaTH4YeCKUX HAEH, MOHMMaHUS 3HAUMMOCTH MaTEeMaTUKH i 00-
IIECTBEHHOTO Mporpecca;



IIOBBIIIICHUE Ka4dyeCTBa 06p3.30BaHI/I$I B COOTBCTCTBUHU C TpCGOBaHI/IHMI/I COUAaJIbHO-
S3KOHOMHNYECCKOI'0O " I/IHq)OpMaI_[I/IOHHOFO Pa3BUTHA 06H.[CCTB3. U OCHOBHBIMHM HaIIpaBJIC-
HHAMHU pa3BUTHUA 06pa3013aH1/1;1 Ha COBPCMCHHOM JTalIC;

CO3JaHUC KOMIIJICKCA yCJIOBI/Iﬁ JJIA CTAHOBJICHHUA U Pa3BUTHA JIMYHOCTH YUYCHHKA B eé uH-
JUBUAYAJIbHOCTH, CaMO6bITHOCTI/I, YHUKAJIbHOCTH, HCIIOBTOPHUMOCTU B COOTBCTCTBHUHU C
TpeOOBAaHUSMHU POCCUIICKOTO OOIIECTRA;

obecrnieueHre MIaHUPYEMbIX PE3yIbTATOB MO JOCTHKEHUIO 1IEJICBBIX YCTAHOBOK, 3HAHUIA,
YMGHHﬁ, HaBBIKOB, KOMHCTGHL{I/Iﬁ n KOMHCTCHTHOCTeﬁ, OIpCACIIACMBIX JTHYHOCTHBIMU,
CeMefIHBIMH, O6IJ.[€CTB€HHBIMI/I, rocyaapCTBCHHbBIMU HOTpGGHOCTSIMI/I 1 BO3MOXKHOCTIAMU
00yJaroIIerocsi CpeTHero MKOIHHOTO BO3PACTa, HHIUBUIYaThbHBIMA OCOOEHHOCTSIMU €T0
Pa3BUTHA U COCTOAHUA 310POBbA.

OBJIAACHUC 63,30BBIM HOHATHUNHBIM alIaparoM IO OCHOBHBIM pasaciiaM COACPIKaHHMA,
Mpe/ICTaBICHHEe 00 OCHOBHBIX M3Yy4aeMbIX TMOHATHAX (YHCIIO, TeoMeTpuueckas ¢Gurypa,
BCKTOp, KOOpI[I/IHaTBI) KaK Ba)KHEHUIIINX MaTEeMaTHYECCKHUX MOJCIAX, IMMO3BOJIAIOIINX OIIN-
ChIBAThb U U3y4aTb PCAJIbHBIC IIPOLCCChI U SABJICHUS,

yMeHHE paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAIM3MPOBATh, M3BJICKATh HEOOXOMU-
MY HH(GOPMAIIHIO), TOYHO ¥ TPAMOTHO BBhIPa)KaTh CBOU MBICIH B YCTHOM M TUCbMEHHOM
p€in C INPUMCHCHUCM MaTeMaTHYECKOU TCPMHUHOJIOTUX W CHMBOJIMKH, HCIIOJIbB30BATb
Pa3JIMYHBIC A3bIKM MAaTCMATUKH, ITPOBOJUTH KﬂaCCI/Iq)I/IKaIII/II/I, JIOTUYCCKHUEC O6OCHOBaHI/I$[,
JTOKA3aTeIbCTBA MATEMATHYECKUX YTBEPIKICHUM;

OBJIaACHHUEC HABBIKAMHU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BI)ILII/ICJIGHI/II;'I;
OBJIaAACHUEC I'COMCTPHUUCCKHM A3BIKOM, YMCHHC UCIIOJIB30BaTh €10 AJId OIIMCAaHUA IMPCIMEC-
TOB OKPYXKAIOIIET0 MHpPA, Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEACTABICHUN W M300pa3u-
TEJbHBIX YMEHUH, TPUOOPETCHHE HABBIKOB T€OMETPUUCCKUX TTOCTPOCHUH;

YCBOCHHUE CUCTCMATHYCCKHUX 3HAaHUN O INIOCKHUX q)I/IpraX " HUXx CBOi/JICTBaX, a TakK>X€ Ha
HarjsiiHoM YpPOBHE — O HpOCTGfIIHHX OPpOCTPAHCTBCHHLIX TCJIaX, YMCHHEC IIPHUMCHATDH
CUCTCMATHYCCKHEC 3HAHHWA O HUX AJIA pCIICHUA TCOMETPUYCCKHUX M IIPAKTUYCCKUX 3a1a4;
YMCHHUEC U3MCEPATh IJIMHBI OTPE3KOB, BCJIIMYHHBI YIJIOB, MCIIO0JbB30BaTh q)OpMy.]'H)I JJIs1 Ha-
XOXKJICHHSI IIEPUMETPOB, ILIOMAACH U 00BEMOB reOMETPUICCKHUX (QUTYD;

YMCHHUEC IIPHUMCHATH H3YUCHHBIC IIOHATHA, PE3YJIbTaTbl, MCTOAbI I PCIICHUA 3adad
MMPaKTUYCCKOI'o XapakTepa U 3aJa4 U3 CMCKHBIX JUCHUIIIIMH C UCIIOJb30BaAHUEM IIPHU HC-
00X0JIMMOCTH CIIPABOYHBIX MAaTEPHAJIOB, KAIbKYJIATOPA, KOMIIbIOTEPA.

Buinycknux nayuumes:

OnepupoBaTh MOHATHSIMH: KOHEYHOE MHOKECTBO, 2JIEMEHT MHOXECTBA, [TOJAMHOKECTBO,
nepecedeHre U 00beMHEHNE MHOXKECTB, YHCIIOBbIE MHOKECTBA Ha KOOPAWHATHOW Mpsi-
MOH.

Haxomuth nepeceuenue u o0ObeAMHEHNE ABYX MHOXECTB, IPEJICTABICHHBIX Ipaduuecku
Ha YUCIIOBOM MPSAMOM.

OnepupoBarh NOHATHEM MHOXKECTBA JEMCTBUTEIBHBIX YHCET U €r0 TOJMHOKECTBOM.
Crpouth Ha YMCIOBOM NPSIMON MOJMHOYKECTBO YHMCIOBOIO MHOKECTBA, 3aJlaHHOE IPO-
CTEHIIUMU YCIOBUSMH.

OnepupoBaTh NOHATHSAMU: YTBEPXKACHUE, OTPUIIAHNE YTBEP)KIEHUS, UCTUHHBIE U JIOXK-
HbIE YTBEpKAeHUsA. Paco3HaBaTh J105KHBIE YTBEPKICHUS, B TOM YHCIIE, C UCIIOIb30BaHU-
€M KOHTPIPUMEPOB.

Hcrnons30BaTh 4UCIIOBBIE MHOKECTBA HA KOOPAWHATHOM INPSMOMN I ONMCAHUS peajb-
HBIX [IPOLIECCOB U SIBJICHUM.

[IpoBONTH TOTHYECKHUE PACCYKICHHS B CUTYallUsIX IOBCETHEBHON KU3HH.

OnepupoBaTh NOHATHSAMHU HaTypaJIbHOTO, LEJIOr0, palMOHAIBHOTO, UPPAMOHAIBHOTO U
JNEUCTBUTEIILHOTO YHCIIA.

BeimonuaTe apudmernyeckue NEHCTBUA C ACUCTBUTENbHBIMH 4HciaamMu. CpaBHUBAThH
JiecTBUTENbHBIE YHCIa MeXly co00il. HaxoauTh 3HaueHUs YHCIOBBIX BBIPAKEHUH U al-
reOpanyvecKkux BbIpaXEHHH NMPH 3aJaHHBIX 3HAYEHUSIX [T€PEMEHHBIX.

OnepupoBaTh NOHATUSAMH: KOPEHb HAaTypaJIbHOW CTENEHU M3 YUCIA, CTENEHb C paluo-
HaJIbHBIM TOKa3aTelsieM, JIorapudM ducia.

N300pakaTh TOYKaAMHU HA YMCIOBOW MPSIMOM JEUCTBUTEIbHBIC YMCIIA, CTEIIEHH YHCel,
KOPHHU HATypaJIbHOM CTETIEHU U3 YUCEI, JOrapu(Mbl YUCEI B TPOCTHIX CIyYasX.
OneHuBaTh ¥ CPaBHUBATH C PAlMOHAILHBIMY YHCIAMH 3HAYEHUS LENIBIX CTEIICHEW YUCell,
KOpHEH HaTypallbHOW CTENEHH U3 YKCE, JOrapu(pMOB YUCEI B IPOCTHIX CIydasX.



OnepupoBaTh NOHATHUEM YHCIIOBas (TPUTOHOMETPUYECKAs) OKPY>KHOCTb, IJIMHA AYTH YH-
CJIOBOH OKPY’KHOCTH.

COOTHOCUTH JJIMHY JYI'M YHUCJIOBOW OKPY>KHOCTH C MEpPOW COOTBETCTBYIOLIETO IIECH-
TpajbHOro yria. [lepeBoauts rpasycHyo Mepy Ayru (yria) B paJuaHHyi0 1 Ha00O0pOT.
N300pakaTh Ha YMUCIOBON OKPYKHOCTH OCHOBHBIE TOUYKH, HAXOAUTh JIEKAPTOBBI KOOPIH-
HaTbl 3TUX TOYEK, COOTHOCUTh UX C CUHYCOM M KOCHHYCOM COOTBETCTBYIOIIETO YHCIA.
Mcnonb30BaTh JIMHUIO TAHT'€HCOB I M300paKEHUs TaHI€HCA YMCia, IPUHAIJIEKAIIEro
YUCJIOBOM OKPY>KHOCTH.

OneHuBaTh 3HaKM CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHI'€HCA TOYEK YUCIOBOM OKPYXKHO-
CTH.

HaxoauTe TpUroHOMETpHUYECKUE 3HAYCHHS YMCEN B TAOJIMYHBIX CIydasX.

OnepupoBarh NOHATHUAMH APKCHHYC, apKKOCHUHYC, apKTaHI€HC M apKKOTAaHI'€HC YHCIIA.
VYMeTh BBIUUCIAT 3HAUEHHs apK(QYHKIUN B TAOIMYHBIX CIIydasiX.

BbINONMHATE BBIUMCIIEHUS [IPU PELIEHUH 33]1a4 IPAKTUYECKOTO XapaKTepa.

BBIMONHATE MpakTHUECKUE pacy€Thl ¢ MCIOJIb30BAaHUEM, IPH HEOOXOAUMOCTH, CIIPABOY-
HBIX MaTEpUAJIOB U BBIUUCIUTEIbHBIX YCTPOICTB.

CoOTHOCUTH peaibHble BEIMYMHBI, XaPaKTEPUCTUKU OOBEKTOB OKpY’KaIOLIeH IelcTBU-
TEIBHOCTU C UX KOHKPETHBIMH YUCJIOBBIMH 3HAUYEHUSIMU.

Hcnonb30BaTe METOJIbI OKPYTJIEHUS, IPUOIMIKEHNUS U MPUKUAKU IPU PELICHUU IPaKTH-
YECKHUX 3a/1a4 I0BCEHEBHON KU3HU.

OnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BENUYMH, (DYHKIMS, apryMeHT W 3HAYCHHE
¢yHKIMH, 006JaCTh ONMpeNeNeHUsT U 00JIaCTh 3HAYCHUH (YHKIHHU, TpaduK 3aBHCHUMOCTH,
rpa¢uk (yHKLIMHU, BO3pacTaHUe U yObIBaHME (YHKIMH Ha YMCIOBOM IPOMEXYTKE, Hau-
Ooblliee ¥ HaMMEHbIIEE 3Ha4eHHEe (QYHKIMU HA YHCIOBOM IPOMEXKYTKE, YETHAS U He-
yéTHas (yHKIUM, nepuoaudeckas GyHKUUsA, HYIU GYHKLUUHU, IPOMEXYTKH 3HAKOIIOCTO-
SHCTBA.

OnepupoBaTh MOHATUSAMU: TPUTOHOMETPHUUECKUE (PYHKIIUH, CTEIIEHHAs, TIOKa3aTelbHas 1
norapudpmuueckas GyHkuuu. Paco3HaBate 1 cTpoUTh rpaduKu 3TUX (QYHKIHHA.
CooTHOCHUTDH rpaduuecKoe 1 aHATUTHUECKOE 3aJaHUsI 3JIEMEHTAPHBIX (PYHKIIHUH.
Haxoauts no rpaduky npuOinkéHHO 3HaYeHUS! GYHKIMH B 3a/1aHHBIX TOUKaX.
OnuceiBaTh M0 rpaduKy CBONCTBA PYHKIMH (UUTATh IpaduK).

OcyiecTBiATh NapajulebHbIM NepeHoc rpadukoB (YHKIUI B KOOPAUHATHOM IJIOCKO-
CTH.

BoInonHATE paBHOCHIIbHBIE TPe00pa30BaHus NpU PELICHUH YPAaBHEHUN U HEPAaBEHCTB.
Pemate mpocreiimme TpUrOHOMETPUYECKUE YpaBHEHHUA. Pemars TPUrOHOMETpUYECKHE
YpaBHEHHS METOJIOM 3aMEHbl IEPEMEHHON U pa3ioKeHHeM Ha MHOXuTenu. Pemars oa-
HOPOJIHbIE TPUTOHOMETPUUECKHUE YPABHEHNUS IIEPBOM U BTOPOU CTENEHMU.

Pemarp mpocreiinie nokasareiabHble U JIOTapU(MUUYECKHE YPAaBHEHUS U HEPABEHCTBA.
Pemarp nmokasarenbHble U JorapuMUUYEcKue YpaBHEHHs] 1 HEPAaBEHCTBA, CBOJSIIMECS K
KBaJIpaTHbIM.

Pemartp uppannoHaibHble ypaBHEHHUS.

Pemrate HecnoKHBIE CUCTEMBI YPABHEHUN U HEPABEHCTB.

Hcnonb30BaTh ypaBHEHUS U HEPABEHCTBA MPHU PELLICHUH 33a4 Ha IPYTUX MpeaMeTax.
YMeTh OLIEHUTh M UHTEPIPETUPOBATH OTYyYEHHBIN pe3ysbTar.

Hcnonp30BaTh ypaBHEHMSI U HEPABEHCTBA KaK MAaTEMaTHYECKHE MOJEIHU JUIsl OMHCAHUS
pEaIbHBIX CUTYallui ¥ 3aBUCUMOCTEH.

BoimonusaTe npeoOpa3oBaHus LENbIX, APOOHO-PAMOHAIBHBIX BBIPAXKEHUN M HECJIOKHBIX
BBIPAXEHU, COIepIKALUX PaIUKAIIbI.

BBINONHATE HEC/IOXKHBIE MpeoOpa3oBaHUs JIOTapU(PMHUUECKUX BBIPAKEHUH Ha OCHOBE
CBOWCTB Jiorapudma.

BhINONHATE TOXIECTBEHHBIE NMPE0Opa30BaHKsl TPUTOHOMETPUYECKUX BBIPAXKEHUH C HC-
noJib30BaHueM (Hopmys1 (OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKIECTBA, (POPMYIT CYMMBI
Y Pa3HOCTH apryMEHTOB, IBOMHOIO apryMeHTa, 3aMEHbl CYMMbI IIPOU3BEICHUEM ).



BEBIIONMHATE TOXKIECTBEHHBIC MTPEOOPa30BAHUS MPU PEIICHUU 33/1ay Ha APYTUX IpeaMe-
Tax.

[Tonmp30BaThCsi OCHOBHBIMH OTHCATEILHBIMU XapaKTEPUCTUKAMHK PSIIOB TaHHBIX.
BBIUucIiATh BEpOSITHOCTH COOBITHII HAa OCHOBE TOJICYETa YMCIIa UCXOJIOB, B TOM YHUCIIE C
MOMOIIBI0 KOMOWHATOPUKH.

NMets mpencTaBiieHne O JUCKPETHBIX W HETPEPHIBHBIX CIIYYalHBIX BEIMYMHAX M pac-
npeIeNICHHsIX, O HE3aBUCUMOCTH CITyYailHbIX BEJINYHH.

Nwmets mpencraBiieHne O MaTEMAaTHYECKOM OXHJIAHUW M TUCIEPCUU CITy4alHBIX BETH-
YHH.

Wwmetp nipescTaBieHne 0 HOPMAIBHOM PACHpe/IeSICHHH U TPUMEpax HOPMAJIbHO pacipe-
JICJICHHBIX CITy4alHBIX BEJTHMYUH.

[TornMarth cyTh 3aKOHA OOJBIINX YKCENT U BHIOOPOYHOTO METOJIa U3MEPEHUSI BEPOSTHO-
CTel.

O1eHHBATh ¥ CPABHUBATH B IMPOCTHIX CIIYYasX BEPOSITHOCTU COOBITHIA B PEATbHOM KU3HHU.
YuraTh, CONMOCTABIATh, CPABHUBATH, HHTEPIPETHPOBATH B MPOCTHIX CIy4asX peallbHbIC
JIAaHHBIE, TIPEICTABJICHHBIC B BUJIC TAOJIHII, AUAarpaMM, TpadhuKOB.

Pemarh HeCI0KHBIC TEKCTOBBIC 33]Ja4X PA3HBIX THIIOB.

Ananmu3upoBath yciaoBue 3anaun. ONUChIBaTh PeajbHble CUTYAIIMH C TIOMOIIBIO0 MaTeMa-
TUYECKUX MOJICIICH.

[ToHnMaTh ¥ WCIONB30BATh JJI PEIICHUS 3a/1a4l WH()OPMAIIHIO, TIPEICTABICHHYIO B BU-
JIe TEKCTOBOM ¥ CHMBOJIBHOM 3aITUCH, CXEM, Ta0JIHII, AUArpaMm, Tpa)ukoB, PHCYHKOB.
JlelicTBOBATH 110 AJITOPUTMY, COACPIKAIIEMYCS B YCIIOBHH 33]1auH.

Hcnonp30BatTh JIOTHYECKUE PACCYXKICHUS MIPH PEIICHUH 33/1a4H.

PaGortarh ¢ M30BITOYHBIMU YCTIOBHUSMH, BBIOUpAast U3 Bcell mHGOpMaInu, JaHHbBIE, HEOO-
XOJIMMBIC JUTSl PEUICHUS 3a1a4H.

OcCyIecTBIATh HECIOKHBIN TIepe0op BO3ZMOKHBIX PEIICHHH, BRIOUpPAst U3 HUX ONTUMAITh-
HOE IO KPUTEPHIM, CPOPMYITHPOBAHHBIM B YCIOBUHU.

AHanM3UPOBaTh U UHTEPIPETUPOBATH MOTyYECHHBIC PEIICHUS B KOHTEKCTE YCIIOBHS 3a/1a-
9H, BBEIOMPATH PEUICHUS, He IPOTUBOpEYAIE KOHTCKCTY.

Pemats 3a1aun Ha pacuéT CTOMMOCTH MOKYTIOK, YCIYT, MOE3/0K U T. TI.

Pemarp HecnmokHble 3a/7a4yM, CBSI3aHHBIE C JOJIEBBIM Y4YacTHEM BO BJIaJIeHUU (DUPMOIA,
NpeaNnpUsITHEM, HEABHKUMOCTBIO.

Pemarp 3aaun Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH) ¥ Ha BBIYUCIICHHE
CJIOXHBIX MPOIICHTOB B PAa3IMIHBIX CXeMaX BKIJIAJIOB, KPEAUTOB U UIOTEK.

Pemarp HecnokHbIE MPAKTHUECKUE 33/1a4l, BO3HUKAIOIIUE B CUTYAIMSIX MMOBCEIHEBHON
YKU3HU.

OnepupoBarh Ha 0a30BOM ypPOBHE MOHATHSAMH: TOYKa, MpsAMas B MPOCTPAHCTBE, IJIOC-
KOCTh B MIPOCTPAHCTBE, MapalIeNIbHOCTh MPSAMBIX U IUIOCKOCTEH, MEePHEeHINKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEW;

pacrmo3HaBaTh OCHOBHBIE BHUbI MHOTOTPAHHUKOB (TMpU3Ma, MHpPaMUIA, TPSIMOYTOIbHBIHA
napasuienenumne, Kyo);

M300paxkaTh U3ydaeMbie (PUTYPBI OT PYKH U C IPUMEHEHHEM TPOCTHIX YePTEKHBIX MHCT-
PYMEHTOB;

nenath (BBIHOCHBIC) TIOCKME UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, cOOKY, CHU3Y;

HaXOJUTh TUTOMIA/IA IOBEPXHOCTEH MPOCTEUIITUX MHOTOIPAHHUKOB ¢ TIpUMeHeHueM (op-
MY,

W3BJIEKaTh WH(OPMAILIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUUYECKUX (UTYpax, MpeAcTaB-
JICHHYIO Ha YepTeKax M PUCYHKAX;

MpUMEHITh Teopemy Ilndaropa mpu BEIMUCICHUH 3JIEMEHTOB CTEPEOMETPHUYCSCKUX (PU-

Typ.



Buinycknux nonyuum 603MOHCHOCHb HAYYUMbCAL:

OneprpoBaTh NOHATHAMHU: KOHEYHOE MHOKECTBO, IEMEHT MHOXKECTBA, ITOAMHOXKECTBO,
nepeceyeHre U 00bEeJUHEHNE MHOXKECTB, YUCIOBbIE MHOXKECTBA Ha KOOPAWHATHOH INpsi-
MOM, OTPE30K, UHTEPBA, MOJYWHTEPBAI, MPOMEXYTOK C BBIKOJIOTOM TOYKOH, rpaduue-
CKO€ NPEACTABIEHNE MHOXKECTB HA KOOPAUHATHON IUIOCKOCTH.

OnepupoBaTh NOHATUSIMU: YTBEPXKACHUE, OTPULIAHNUE YTBEP)KJIEHUS, UCTUHHBIE U JIOXK-
Hbl€ YTBEPXKJEHHUSA, IPUYUHA, CJIEICTBUE, YACTHBIM cilydail OOIIEro yTBEpXKIACHMUS,
KOHTPIIPUMED.

[IpoBepsATh NPHUHAUIEKHOCTD AIEMEHTA MHOXKECTBY.

Haxonuts nepecedenue u o0beAMHEHNE MHOXKECTB, B TOM YHCIIE, IPEACTABICHHBIX Ipa-
(duyecku Ha YMCIOBOM MPSIMON U HAa KOOPJUHATHOM IJIOCKOCTH.

[TpoBOIUTH TOKa3aTEIBHBIE PACCYKICHHS I 000CHOBAHUS UCTUHHOCTH YTBEPIKICHHH.
Hcnons30BaTh 4UCIIOBBIE MHOXECTBA HAa KOOPAMHATHOW NPSIMOM M HAa KOOPAMHATHOMN
IUIOCKOCTH JIJIS1 OIIMCAHUS PEaIbHBIX IPOLIECCOB U SIBICHUH.

IIpoBoauTh HOKA3aTENbHBIE PACCYKICHHS B CUTyalMsX IMOBCEAHEBHOW KU3HH, IIPU pe-
LICHUH 33124 U3 IPYIUX IIPEIMETOB.

CB000IHO ONIEPUPOBATH MOHATHAMHU: HATYPATHHOE YHCIIO U 1IEJI0€ YHCIIO0, PAllMOHAIBHOE
YKCIIO U UPPALMOHAIIBHOE YUCIIO, JEUCTBUTENIBHOE uncio. Yucna T u e.

HaxoauTh 3HaueHUsl YMCIIOBBIX U anreOpanyecKux BBIPAKEHUMN, OCYLIECTBIISISI HEO0OXO-
JMMBbI€ MIOJICTAHOBKHU U NpeoOpa3oBaHUsl.

OnepupoBaTh NMOHATUAMH: YHUCIOBAasl OKPYKHOCTb, CHHYC, KOCUHYC, TAHT€HC U KOTaH-
TEHC YHUCJIA, PACIIOJIOKEHHOTO Ha YUCIIOBOM OKPYKHOCTH.

CoOOTHOCUTb TOYKY YHMCIIOBOM OKPY’KHOCTH C LEHTpPajIbHbIM yrioM. COOTHOCUThH TPUTO-
HOMETPUYECKHE 3HAUEHUSI YMCIOBOIO U YIJIOBOTO apryMeHTOB. OCyILEeCTBIATh MEPEXO/]
OT I'pajlyCHOM Mepbl yIiia K pauaHHONH U Ha000pOT.

Hcnonp3oBarh TabIMYHBIE 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIMU MPH BBHIIOJHEHUU
BBIYMCIICHUN U PELICHUN YPAaBHEHHI Y HEPABEHCTB.

CB000/1HO ONEepUpOBaTh MOHATHAMMU: JIoTapu(M YHcia, JECATUYHBIN U HaTypaJIbHBIN J10-
rapudmsl.

BhINOTHATE BBIUMCIIEHUS C UCTIOJIB30BaHUEM CBOWCTB Jlorapudma.

HaxonuTh 3HaueHUs: KOpHS HAaTypaJIbHOM CTENEHU, CTENEHH C pallMOHAJIbHBIM I0Ka3aTe-
jeM, Jjorapudma, UCIob3ys pH HEOOXOAMMOCTH BBEIYMCIUTEIbHBIE YCTPOMCTBA.
[Tonp30BaTbCs OLIEHKOW M MTPUKHUJIKOW ITPU IPAKTUYECKUX pacueTax.

BbInonHATE AeMCTBUSI ¢ YUCIOBBIMM JTaHHBIMU NPH PELICHUM 33/1a4 IPAKTHYECKOTo Xa-
pakTepa M 3a1ad U3 Pa3IUYHBIX 00JacTe 3HaHUM, UCHOJB3YS, MPU HEOOXOIUMOCTH,
CIIPABOYHBIE MATEPUAIIBI U BBIYMCIINTEIBHBIE YCTPONCTBA.

OneHuBaTh, CpaBHUBATh M MCIIOJIB30BATh MPHU PEIICHUH MPAKTHUECKUX 33/a4 YHCIOBbIE
3HAUEHUS PEATIbHBIX BEIMYMH KOHKPETHBIE YHCIIOBBIE XapaKTEPUCTHUKU OOBEKTOB OKpY-
JKAIOLIET0 MUPA.

OnepupoBaTh NOHATUSMHU: 3aBUCUMOCTb BEJIWYUH, (QYHKIMS, 007acTh OIpeneieHUs] U
o0nacTb 3Haue€HUN (QYHKIMH, TpaduK 3aBUCUMOCTH, rpaduk (QyHKIHUU, BO3pacTaHUE U
yObIBaHUE, HauOOJIbIIIee M HAaUMEHblIIee 3HaueHHue (PYHKIIMHU Ha YMCIOBOM IIPOMEKYTKE,
nepuos GyHKUMHU, Tepuoaudeckas pyHKIMs, YeTHas U HedeTHas QYHKIUHU, HYTUu QPYyHK-
LIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

OnepupoBaTh MOHATUSMU: TPUTOHOMETPUUECKHE (PYHKIIMH, CTENIEHHAs, ITOKa3aTesIbHas,
Jgorapudmuueckas pyHKIUH.

Onpenensth 3HayeHHe QYHKIIMHM MO 3HAYEHHUIO apryMeHTa MpHU pa3IudHbIX crocolax 3a-
JTaHUs QYHKIIMH.

Crpoutb rpaduku U3y4eHHbIX (PYHKIMH, OCYIIECTBIATh MapauleabHbIi epeHoc rpadu-
KOB (DYHKIIMI B KOOPAMHATHOM IJIOCKOCTH.

OmnuceiBaTh CBOMCTBA (YHKIIMMA, HAXOIWUTh MO rpaduky GyHKIUH HAUOOJBIINE WM HAHU-
MEHBIINE 3HAYCHUS.



Crtpoutb 3cku3 rpaduka GyHKINH, YIOBIETBOPSIOUICH NPUBEICHHOMY Ha0OpY YCIOBHii
(MTpOMEXYTKH BO3pacTaHMsl/yObIBaHMs, 3HAUeHUE (YHKIHMHU B 33/JaHHONW TOYKE, TOYKH
SKCTPEMYMOB, aCUMITITOTHI, HYJIU (DYHKITUH | T. II.).

Pemate ypaBHEHMs1, IPOCTENUIINE HEPABEHCTBA U CUCTEMBI YPAaBHEHUMN, UCIIOJIb3ysl CBOM-
cTBa (QYHKIHMHA U UX TPadUKOB.

Omnpenenats 1o rpadukaM U UCIONb30BaTh AJS PELICHUS NPUKIIAJHBIX 3a/1a4 CBOICTBA
peabHbIX MPOLECCOB U 3aBUCUMOCTEN (HauOOJbIINE U HAaMMEHBIINE 3HAUYEHHs, IIpoMe-
KYTKH BO3pacTaHUs M yObIBaHMSA, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, ACUMITOTHI, TOUKU
neperu6a, NepuoA U T. I1.), UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IpaK-
TUYECKOM CUTYalUH.

Omnpenensats no rpadukaM IpOCTEHIINE XapaKTePUCTUKU NEPUOIUUECKUX MPOLIECCOB B
OMOJIOrHH, SKOHOMHUKE, My3bIKE, PAAUOCBS3U U T. 1. (aMIUIUTY/AA, IEPUOJ U T. 11.).
Pemiate panmoHanbHble, OKa3aTelbHbIE U JJorapudMudeckie ypaBHEHUs U HEPaBEHCTBA,
UppalMOHATIbHBIE U TPUTOHOMETPUYECKHE YPABHEHUS M UX CHUCTEMBI, IIpOocTeiIne Tpu-
TOHOMETPUYECKUE U UPPALIMOHAJIbHBIE HEPABEHCTBA.

Vcnonb30BaTh METO/bl PELICHUS YPaBHEHUI: PUBEIEHUE K BUIY “IPOM3BEIEHUE PABHO
HYJII0” WX “4aCTHOE PABHO HYJIIO, 3aMEHA NIEPEMEHHBIX.

Hcnonb30BaTh METOI MHTEPBAJIOB ISl PEILICHUS HEPABEHCTB.

Hcnonp30Bath rpaguuecKuii METO JUTsl peIICHHsI ypaBHEHHUI U HEPABEHCTB.
N300pakaTh Ha YUCIOBON OKPY>KHOCTH MHOKECTBO PEIICHUI MPOCTEHIINX TPUTOHOMET-
PUYECKUX YPAaBHEHUIN U HEPABEHCTB.

BeinonHATe 0T60p KOpHEH ypaBHEHHMM MM PELIeHUH HEPaBeHCTB B COOTBETCTBUU C J0-
MOJIHUTEJIbHBIMU YCIIOBUSIMU U OTPAHUYEHUSIMHU.

CoctaBiiTh U pemaTh ypaBHEHMsI, CUCTEMbl YPABHEHUN M HEPaBEHCTBA NPHU pEILICHUU
3ajiay ApYrux y4eOHbIX MPEeIMETOB.

Hcnonb30BaTh ypaBHEHUS U HEPABEHCTBA JUIsl IOCTPOEHUS U UCCIIEIOBAHUS POCTEUIINX
MaTeMaTUYECKUX MOJIENIeN peabHbIX CUTYalluil WK NPUKIIAJHBIX 33/1a4.

YMeTh MHTEpPIPETUPOBATH IMOJIYUYEHHBIH NpPHU PEIICHUN ypaBHEHHS, HEPAaBEHCTBA WIIU
CHCTEMBI pe3yJIbTaT, OLEHUBATh €ro MpaBJoIoJ00ue B KOHTEKCTE 3aJlaHHOM peabHOMN
CUTYallMU WIN NPUKIATHON 3a/1auH.

BbINONHATE TOXIECTBEHHBIE NMPe0oOpa30BaHUS PALMOHAIBHBIX M UPPAlMOHAJIBHBIX BbI-
paxeHUM.

BoimonHsATe npeoOpa3zoBaHus JIOTapU(PMUUECKUX BBIPAXKEHHUM, UCIOJb3Ys ONpENeiIeHHe
norapudma, OCHOBHOE JIOTapu(PMHUIECKOE TOXKIECTBO, CBOMCTBA JIOTapU(MOB.
BBINONHATE TOXIECTBEHHBIE NMPEOOpPa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAXKEHUH C HC-
MOJIb30BaHUEM TPUTOHOMETPUUECKUX (popMyII.

[IpuMeHsTh TOXKAECTBEHHbIE PEe0Opa30BaHusl MPH PELICHUH 3aJa4 Ha JPYrux mnpeame-
Tax.

Wwmetps mpencraBiieHne O BaXKHBIX YACTHBIX BUJAX paclpeieNeHud M NMPUMEHSTh UX B
peleHny 3ajay.

BbIuuCIATE M OLIEHUBATH BEPOSITHOCTH COOBITHH B peabHOMN JKHU3HU.

Br10upate noaxoasiye MeToabl peICTaBIeHUs] U 00pabOTKU JaHHBIX.

VYMeThb pemrath HECJIO0XKHbIE 33]]aul Ha MPUMEHEHUE 3aKOHA OOJIBIINX YHCEN B COLMOJIO-
I'MH, CTPaxOBAaHUH, 3][PABOOXPAaHEHHH, 00ECIIeUeHNH Oe30MacHOCTH HACENeHHs B Upe3-
BbIYAaHBIX CUTYaIUsIX.

Pemarp 3a1aun pa3HbIX TUIIOB, B TOM YHCJIE 3a/1a4M MOBBIIIEHHON TPYIHOCTH.
OnucelBaTh peanbHble MPOLECCHl U CUTYallMd C IOMOIIBI0 MAaTEMaTHUYECKUX MOJENEH,
MPUMEHSISI TPH 3Taria MaTeMaTHYeCKOro MOIETMPOBaHUS.

Pemate 3amaun, Tpedyromue nepedopa BapHaHTOB, IMPOBEPKU YCIOBHUi, BbIOOpa ONTH-
MaJIbHOI'O pe3yJIbTaTa.

AHanu3upoBaTh U MHTEPIPETUPOBATh PE3Y/IbTAaThl B KOHTEKCTE YCIOBUS 3ajjaud, BHIOU-
paTh pellieHus, He IPOTUBOPEYAIE KOHTEKCTY.

[lepeBoauTH MpH pelIeHUH 3a1a4i HHPOPMALIUIO U3 OJTHOU (POPMBI B APYTYIO, HCIIONIB3YS
pY HEOOXOIUMOCTH CXEeMbI, TaOJHIIbI, IpauKH, TUarpaMMBl.



Pemarp npaktudeckue 3a1auu U 3a1a4U U3 APYTUX MPEAMETOB.

OnepupoBarh MOHITHSIMH: TOUYKA, IPSIMasi, TUIOCKOCTh B IPOCTPAHCTBE, MAPAILICIBHOCTh
U TIEPIICHNKYISIPHOCT MPSIMBIX U TIIIOCKOCTEH;

OIHMCHIBATh B3aMMHOE PACIIOJIOXKEHHE MNPSIMBIX, IUIOCKOCTEH, MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE;

(hopMyIMpOBaTh CBOMCTBA M MPU3HAKHA N3YYCHHBIX MHOTOTPAaHHUKOB;

JIOKa3bIBaTh FT€OMETPUUCCKHUE YTBEPKICHHUS

BJIQJICTh CTAHIAPTHOM Kiaccu(HKaIlMe MHOTOMPAHHUKOB (ITMPAMHMJIbI, IPU3MBI, apaJ-
JIeeTTUIE b );

MIPUMEHSITH ISl PEIICHUS 3a7a4 reOMeTpUIecKre (aKThl, €CIIU YCIOBUS MPUMEHEHUS 3a-
JIaHbI B IBHOH (opme;

NeNath (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE PU-
COBAaTh BHJI CBEPXY, COOKY, CTPOUTh CEYCHUSI MHOT'OIPAHHUKOB;

W3BJICKATh, WHTEPIIPETHPOBATh M IMPEOOPA30BBIBATE MH(POPMAIIUIO O TEOMETPHUYCCKHUX
durypax, mpeacTaBICHHYI0 Ha 4YepTexkax; MPUMEHSATh TeoMeTpudeckue (HhakThl sl pe-
IICHHS 3a/1a4, B TOM YHKCJIC MIPEAIOJIararolMX HECKOJIbKO IIIarOB PEIICHHUS;

HaXOUTh IUIOMIAIH TIOBEPXHOCTEH MHOTOTPAHHUKOB C IPUMEHEHHEM (HOPMYIT;
BBIUUCIISATh PACCTOSHHUSI U YTJIbI B IPOCTPAHCTBE.



2 paszjgena
Conep:kanue y4eOHOI0 nmpeamera

PaGouas mporpamma paccMaTpUBaeT CleayIollee cojiepkaHne y4eOHOro Marepuaa

Tpuronomerpuuyeckne GyHKuumn

IloHsiTHE YUCIOBOM OKPYKHOCTU. UMCIIOBasg OKPYKHOCTb B JCKapTOBOM CUCTEME KOOPIAUHAT.
CuHyc, KOCHHYC, TAaHI'€HC M KOTaHreHc uucia. COOTHOLIEHHUS] MEXJIY TPUIOHOMETPUYECKHMMH (YyHK-
usMu (popmyna sin2t + cos2t = 1 u e€ criencrus). ['pagycHas u paaraHHas Mepbl U3MEPEHUS yTJa.
Tpuronomerpuueckue ¢pyHkuuu yriioBoro aprymenTa. [lonsrue nepuoguueckoi pynkiuu. CBoicTBa n
rpaduku TpuroHomerpudeckux ¢ynkuuii. [locrpoenue rpadpukoB ¢pynkuui y = kf(x) u y = f(mx) no
H3BECTHOMY IpaduKy G yHKIIHH
y = f(x).

OoOpaTHble TPpUTOHOMeTPpHYecKHe PyHKUNM. PelieHue TPUTOHOMETPUYECKUX YPAaBHEHU

[Tonsitue ob6patHO# GyHKIMH, Tpaduk oOpaTHON GyHKIKMK. OyHKIMH y = arcsin X, y = arccos X,
y = arctg X, y = arcctg X, uX rpaduku u cBoiicTBa. Pemenre ypaBHeHUI y = sin X, y=c0s X, y =tgX,
y = ctg X B 0o01IeM BUAEC U Ha 33JaHHOM IPOMEXYTKE. PelleHne TpUroHOMETpUYECKUX YpaBHEHUH,
CBOJSIIIMXCS K KBaJIPaTHBIM ypaBHEHUsAM. Pelienne oJHOPOAHBIX TPUTOHOMETPUYECKUX YPaBHEHUI.

®opMyJibl TPUTOHOMETPHHU

®opmyiel npuBeneHus. PopMysbl CHHYca U KOCUHYCAa CYMMBI M Pa3HOCTH apryMEHTOB (Teope-
Ma cioxeHus1). PopMyIbl TAHT'€HCA CYMMBI U Pa3HOCTH apryMeHToB. DopMysibl JBOIHOIO apryMeHTa u
(bopMysbl TOHMKEHHsI cTereHu. DOpMyIibl CII0KEHUs! (BBIUUTAHUSA) CUHYCOB (KOCHHYCOB). DopMyibl
CJIOKEHHUSI (BBIYMTAHUSI) TaHT€HCOB. DOpMyJibl TPeoOpa30BaHus MPOU3BEICHHS CUHYCOB (KOCUHYCOB) B
CYMMBI.

CreneHnble PyHKIUHN
CrenenHble ()yHKIMU C LIEIOYMCIEHHBIM IOKa3aTeseM, X CcBoicTBa U rpaduku. OyHKIUN y =

VX, ux cpoiictBa n rpaduku. CBolicTBa KOpHEH n-if cternienu. [loHATHE CTENEHN C MTPOU3BOJIIBHBIM pPa-
LMOHAJILHBIM MoKa3areneM. CreneHHble (YHKIUU C pallMOHAIbHBIM IOKa3aTelleM, UX CBOWCTBA U rpa-
¢uku. Uppaunonansueie ypaBHeHus. [IpeobpazoBanue nppannoHanbHbIX BeipakeHui. [lonstue cremne-
HU C UPPALMOHAJIBHBIM OKa3aTeIeM

ITokasarenbHbIe M JorapupmMuyeckue GPyHKUHU

[ToxazarenbHble PyHKINMU, UX cBoWcTBa M rpaduku. [loHaTue kacarenbHOW K rpaguky QyHK-
uun. Yucio e u pynkuus y = €. Pelllenne nokasateibHbIX ypaBHeHHMi ¥ HepaBeHCTB. [loHsTHE JOTa-
pudMa uuncna, cBoiicrBa jgorapudmon. Hatypanbhble u aecaruuynsle sorapudmel. Jlorapupmuyeckue
(GbyHKIUH, UX CBOICTBA U rpaduku. Pemenue norapuMuyecKkux ypaBHEHUN U HEPABEHCTB.

3aKkoH 00/1bIIKX YHCeJ

[TpaBuiO yMHOXEHHMs, IEpECTaHOBKU U couyeTanus. TpeyronsHuk Ilackans u 6unom HeroToHa.
CrnyyaitHble cOOBITHS, KAK MHOXKECTBA 3JIEMEHTAPHBIX COOBITHI. BbhIuncieHust BeposTHOCTEN cirydaii-
HBIX COOBITHH C HCIOJIb30BaHNEM KOMOMHATOPHBIX (opMmy:. [lepeBo BapuaHTOB, HE3aBUCUMOCTb COOBI-
Tnii u 6uHoM HeloToHa B MoKa3zarenbcTBe popMyinsl bepHymn.

Crnyyaiinble BEJTMUMHBI, KaK YMCIIOBBIE (DYHKIIMM Ha KOHEYHOM MHOXKECTBE 3JIEMEHTapHBIX CO-
ObITHil. CBOMCTBA MATEMATHYECKOTO OXKHMIAHMS CIIYYailHBIX BEJIMUMH, UX HAXOXKJEHHUE M0 TabuIle pac-
npeaeseHusl 3Ha4YeHUH CIydalHbIX BeNWYMH, (pu3nyeckas (MeXxaHHUYecKas) MOJENIb MaTeMaTHYeCKOro
OXHIIaHUA. CratucTHUeCKHi MOIX0/ K OTIPEICTICHUIO0 BEPOSITHOCTH CIy4altHOTO COOBITHS. SIBIeHne
CTaTHUCTUYECKOW yCTOMYMBOCTH. 3HAKOMCTBO C Teopemoill bepHymnu — mpocteifmei ¢opmoii 3akoHa
OOJBIITUX YKCET.

Beenenne (aKcHOMBI cTepeOMeTPHH U HX CJIeICTBHS)

IIpencraBnenue paszaena reoMmeTpun — crepeomMeTprud. OCHOBHBIE MOHSTHS CTEPEOMETPUU. AK-
CHUOMBI CTEPEOMETPUHU U UX CIICICTBHUSL.

IHapanieJbHOCTh NPAMBIX H IIJIOCKOCTEH.

I[Tepecekatomuecs, napaaiesbHble U CKpelUBaroIuecs npsMbie B mpoctpancTBe. Knaccuguka-
LM B3aMMHOTO PAaCIOJIOKEHUS JIBYX MPSMBIX B mpocTpaHcTBe. [Ipu3HaK CKpemMBaromuXcsl IPsIMBbIX.
[MTapannensHOCTh MPSAMON M IUIOCKOCTH B MpocTpaHcTBe. Kitaccudukaiys B3auMHOTO pacroiIOKEeHUs
NPAMON U TIIOCKOCTH. [Ipu3HaK mapayienbHOCTH NPSIMOM U TIOCKOCTH. [lapanienbHOCTh IBYX IJIOCKO-
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creil. Knaccudukanus B3aMHOTO pacmojioKeHHs JIBYX IIOCKocTed. [Ipu3HaK mapajuiedbHOCTH JBYX
miockocTel. [Ipu3Haky napauieIbHOCTH JBYX NPSAMBIX B IPOCTPAHCTBE.
IlepneHAUKYJIAPHOCTH NPAMBIX H IIJIOCKOCTEH.

VYron Mex1y npsAMbIMU B IpocTpaHcTBe. [lepnenaukynsaspHocTs npsMbIX. [lepneHauKynsipHOCTb
psIMO U mIockocTy. [Ipru3Hak neprneHuKyaIspHOCTH IPSIMON U INIOCKOCTH. OPTOrOHaNbHOE MTPOEKTH-
poBanue. [lepneHauKysp U HaKJIOHHAS. YTOJ MEXIY NMPSIMOUN M IUIOCKOCThIO. [IByrpanusbiil yroiu. Jlu-
HEWHBIN Yroj AByrpaHHoro yria. llepnenaukyisipHocTs miockocrei. [Ipu3Hak neprneHauKyinsipHOCTH
IBYX IUIOCKOCTEH. PaccTosiHMe Mexy TOYKaMu, NPSAMBIMM U IUIOCKOCTAMHU. B naHHON Teme 0600mia-
IOTCSI U3BECTHBIE U3 IUIAHMMETPHUM CBEICHUS O IEPIECHIUKYISAPHBIX NPAMBIX. bobilyro nomous npu
WUTIOCTPAliMM CBOMCTB NEPIEHANUKYIISIPHOCTH U NPU PEUICHMH 3aJa4 MOTYT OKa3aTbh MOJEJIH MHOIO-
IpPaHHHUKOB. B KadecTBe JOMOJIHUTEIBHOTO MaTepraia yJyauecs 3HAaKOMSATCSI C METOI0M U300paKeHHS
IIPOCTPAHCTBEHHBIX (PUIYp, OCHOBAHHOM Ha LEHTPAJIbHOM IpOoeKTHpoBaHWU. OHHU Yy3HAIOT, YTO LEH-
TpaJbHOE MPOECKTUPOBAHUE MCIIONB3YETCS HE TOJBKO B T€OMETPHH, HO U B XKHBOMUCH, (hoTorpaduu u
T.J., YTO BOCIPHUATHE YEIOBEKOM OKPYKAIOIIUX IPEIMETOB IOCPEICTBOM 3PEHHS OCYIIECTBIIAETCA I10
3aKOHAM LEHTPAIBHOTO MPOSKTUPOBAHUSA. YYallUeCs MOMyYaroT HEOOXOAUMbIE IPAKTUYECKUE HABBIKU
10 N300pa’keHUIO MPOCTPAHCTBEHHBIX (UTYp HA IUIOCKOCTHU B LIEHTPAIbHOM MPOEKLIUH.

MHoOrorpaHHuKH.

Mpuororpanssie yriel. [Ipusma. [lupamuna. Yceuennas nupamuaa. Belmykiible MHOTOrpaHHUKA

u ux cBoiictsa. [IpaBuibHble MHOTOrpaHHUKH. CUMMETpHS B KyOe.
BexkTopsl B IpocTpaHcTBE.

[TonsiTue BexkTopa B mpocTpancTBe. Moaynb Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHUE U BbIUU-
TaHue BEKTOpoB. KoimHeapHble BEKTOPBL. Y MHOXKEHHME BEKTOpa Ha 4yucio. Pa3iokeHue BekTopa I0
JBYM HEKOJUIMHEapHbIM BekTOopaM. KomrutanapHeie BekTOpbl. Pa3nokeHue BEKTOpa IO TPEM HEKOM-
IJIAHAPHBIM BEKTOPAM.
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3 pa3gea
TeMaTnuyeckoe NJIAHMPOBAHUE

Auredpa:
Ko-
Kou-Bo Jres
DOBe- Ko- CTBO
Ko P Ju4Ye- | 4acoB
Ne pou-
Ja- CTBO | BHYT-
Ne | ypoxa Ha3Banue TeMbl, ypoka BO HBIX, npak u-
n/n no » YP KOH- P P
ya- THYe- | Tpea
Teme TPOJib-
COB CKHX | MeT-
HBIX a0dor | Horo
pador P
Mo-
Ayast
IloBTOpenue (6 4)
1-5 1-5 | IloBTOpeHre OCHOBHBIX OHATUI Kypca 9 kiacca 5
6 6 BBoanasi KoHTpoJIbHas padoTa 1 1
I'naBa 1. Tpuronomerpuyeckue pynkumnu (22 4.)
7-8 1-2 | Yto Takoe uncioBas OKPYKHOCTb. 2
9-10 3-4 | YucnoBas OKpYKHOCTh Ha KOOPJAMHATHOM IJIOCKOCTH. 2
11 Jlyru 4ucioBOM OKPYKHOCTH HAa KOOPAMHATHOW ILIOC- 1
5 KOCTH.
12 6 [TonsTHS KOCHHYCA U CUHYCA YHCIA. 1
13 7 [ToHATHS TaHT'€HCA M KOTAHT€HCA YUCIIA. 1
14-15 | 89 COOTHOWICHUSI MEXIy TPUTOHOMETPUYECKUMH (YHK- 5
ITUSIMH.
16 10 | Tpuronomerpuyeckue (PyHKIIUU YIIIOBOI'O apryMEHTA. 1
17 11 | IloBTOpeHue u cucTemMaTu3alus y4eOHOro MaTepuana 1 1
18 12 | KonTpoabsHas pa6ora Ne 1 1
19-20 | 13-14 | [lepuoanyeckue HyHKIHH. 2
21-2 | 15-16 | CgoiictBa u rpaduk QyHKIHMHE y=COS X 2
23 17 | CsoiictBa u rpadux GyHKImm y=sin x 1
Kak, 3Has rpaduk Qynkun y=f(x) nocTpouTs rpagux
24 18 1
byakmnn y=f(mx)
Kak, 3nHas rpaduk GpyHkun y=f(X) nocTpouts rpagux
25 19 1
byakuun y=kf(x)
26 20 | I'padwkm pyHKIHN y=tg X, y=Ctg X 1
27 21 | IloBTOpEeHHE U cUCTEMAaTH3aIMsl yUeOHOTr0 MaTepuaa 1
28 22 | KourpoabHasi pagora Ne 2 1 1
I'naBa 2. O6paTHble TpUroHOMeTpuYeckue GyHKIUH. PelieHne TpUroHoMeTpHUYeCKMX YPaBHEHHU I
(15 4.)
29 1 [TonsiTne obpaTHON QyHKIMU. 1
30 2 OyHKIMS y=arcsin X 1
31 3 DyHKIHS y=arccos X 1
32 4 Odynkuu y=arctg, y=arcctg X 1
33-34 | 5-6 | Pemenne ypaBHEHUS COS X=a 2
35-36 | 7-8 | Pemenue ypaBHEHHs sin x=a 2
37 9 Pemenue ypaBHeHus tgx=a, ctgx=a 1
38-39 | 10-11 | Metozs! perieHus: TPUTOHOMETPUUECKUX YPaBHEHUH. 2
40-41 | 12-13 | OnHOpOIHBIE TPUTOHOMETPHUECKUE YPAaBHEHHS. 2
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42 14 | [loBTOpEHUE U cUcTeMaTH3aIMs yueOHOro MaTepuaa 1
43 15 | KonTpoabHasi padora Ne 3 1
I'naBa 3. ®opmyJibl Tpuronomerpuu (12 v.)
44 1 DopMyITbl TPUBEICHUS. 1
4546 | 2-3 @opmMyIbl CHHYCAa U KOCHHYCA CYMMBbI U Pa3HOCTH ap- 9
I'YMEHTOB.
47 4 @OopMyIIbl TAHI€HCA CYMMBI U PA3HOCTH apryMEHTOB. 1
48-49 | 5-6 | ®opMybl ABOWHOTO apryMEHTA. 2
50 7 DopMyITbl TOHMWKEHUS CTEIICHH. 1
5152 | 8.9 S)(});;.MYJIBI CJIOKEHMSI (BBIYMTAHUSA) CUHYCOB (KOCHHY- 2
53 10 @opmynel  TTpeoOpa3oBaHUs MPOM3BEACHUS CHHYCOB 1
(KOCHHYCOB) B CyMMY.
54 11 | IloBTOpeHue U cucTemMarusanus yaueOHOro Marepuaa 1
55 12 | KontpoabsHas pa6ora Ne 4 1
I'naBa 4. Crenennsbie pynkuuu (16 4.)
56 1 CrenenHbie QYHKIIUU C HATYPAIbHBIM IIOKa3aTeNeM. 1
57 2 CrenecHHBIC q)yHKL[I/II/I C ICJIbIM OTPHULATCIbHBIM ITOKA3aTCIICM. 1
58-59 | 3-4 | Oymkums y = 4x.ee cBoiicTBa 1 rpaduk. 2
60-61 | 5-6 | CeoiicTBa KOpHEH N-i CTEIICHH 2
62-63 7-8 | IloHsTHE CTETICHH C pallMOHAIBHBIM ITOKA3aTEJIEM. 2
64 9 Crenennbie (GYHKIIUU C pallMOHATHHBIM TTOKA3aTEIICM. 1
65-66 | 10-11 | [IpeoOpazoBaHue UPpPAMOHATBHBIX BBIPAKCHHI. 2
67-68 | 12-13 | UppanuoHanbHble ypaBHEHUSI. 2
69 14 | IloHsiTHE CTENEHH C UPPALMOHATIBHBIM [TOKA3aTEIEM. 1
70 15 | IloBTOpeHue U cucTemMaTu3anus yaeoHOro Marepuana 1
71 16 | KonTpoabHnas padora Ne 5 1
I'naBa S. Iloka3arenbHble U Jorapupmudeckue pynkuuu (22 4.)
72-73 | 1-2 | Iloka3aTenbHbIE QYHKIIHH. 2
74 3 [Tonsatue xacarenbHOM. Hucno e u pyHKIMs vy =¢" 1
75-76 | 4-5 | IlokazaTenbHble ypaBHEHUSI. 2
77-78 | 6-7 | Iloka3aTenbHBIC HEPABEHCTBRA. 2
79 8 [ToBTOpEHME U cucTemMaTU3alys yueOHOro MaTepuaa 1
80 9 KonTpoubHasi padora Ne 6 1
81 10 | [onstue morapudma. 1
82-83 | 11-12 | Jlorapupmudeckue QyHKINH. 2
84-85 | 13-14 | CaoiicTBa norapupmoB. 2
86 15 | decaruunble J0rapuQmsl. 1
87-88 | 16-17 | Jlorapupmudeckne ypaBHEHUSI. 2
89-90 | 18-19 | Jlorapupmuueckue HepaBeHCTBA. 2
91 20 | Ilepexol K HOBOMY OCHOBAHHUIO JIOTapudpma. 1
92 21 | [ToBTOpeHME U cUcTEeMaTH3AIM YIeOHOTO MaTepraa 1
93 22 | KonrpoabHasi padora Ne 7 1
I'naBa 6. 3akoH 60abIIUX yncea (6 4.)
94 1 Tpeyronpuauk [Tackans u 6unom HeroToHa. 1
95-96 | 2-3 | CnyuaitHble COOBITHS 1 KX BEPOSITHOCTH. 2
97 4 M%TGM&TPI‘ICCKOG OXuJaHue (cpenHee 3HAYCHHE) CITy- 1
YaWHBIX BEJIMYHH.

13




98 5 YacTtoTa ¥ BEpOATHOCTh. 3aKOHBI OOJIBIIUX YHCEIL. 1
99 6 Koumponvnas paboma Ne 8 1
Hrorosoe nosropenue, noaroroska k EI'J (6 1)
:5%(:)[_ 1-2 | Pemenue 3ananuii u3 coopuukoB EI'D 2
102 3 IlepeBoaHOI IK3aMeH 1 1
:h%i_ 4-5 | Pemenue 3aganuii u3 coopunkoB EI'D 2
105 6 PesepB yuebHOrO BpeMeHN 1
I'eomerpus:
Kou- Ko-
5o Juye-
Ko- CTBO
npose
Ju4e- | 4acoB
Ne pou-
Kou- CTBO | BHYT-
Ne | ypoka Ha3BaHnue TemMbl, ypoKa BO HEI% | ipax n-
n/n no - YP KOH- P P
4acoB THYe- | Tpea
Teme TPOJb
CKHX | MeT-
HBIX abor | HoOro
padot p
MoO-
AyJist
IloBTOpEeHUe 0OCHOBHBIX NOHATHI 9 Kiacca (4 1)
1-2 1-2 | Pemienue TpeyroibHUKOB 2
3 3 | YeThIpeXyroJbHUKH 1
4 4 VYT ¥ OTPE3KH, CBA3aHHBIE C OKPY)KHOCTHIO. Briu- 1
CaHHBIE U ONMCaHHbBIE (PUTYPHI
BBenenne. Akcuombl crepeomeTpuu (4 1)
5 1 OCHOBHBIE MOHATUS CTEPEOMETpUU. AKCHOMBI CTe- 1
peoMeTpun.
6 2 HekoTopsle cnencTBus U3 akCHOM. 1
7.8 3.4 Pemenne 3amad Ha MpUMEHEHHE aKCHOM CTEPEOMET- 5
PHMH U UX CIIE/ICTBUI.
ITapa/uieJIbHOCTH NPSAMBIX U IUIOCKOCTel (16 1)
9-12 1-4 | ITapannenbHOCTh NPAMBIX, IPSIMON U IJTIOCKOCTH. 4
13-16 | 5.8 B3anMHoe pacrnioniokeHue NpsMBIX B MPOCTPAHCTBE. 4
Yros MeX1y NpSMBIMHU.
17-18 | 9-10 | [MTapamnensHOCTH TUIOCKOCTEH. 2
19-22 | 11-14 | Terpasap u nmapajuieNaenuIes. 4
23 15 | IloBTOpeHue u cucremMarusanus yueoOHOro MaTepuana 1
24 16 | KonTpoabHas padora Ne 1 1 1
IlepneHIMKYJIAPHOCTH NPSAMBIX U II0CKOCTei (164)
25-29 | 1-5 | [lepneHAMKYISAPHOCTH MPSMON U IMIIOCKOCTH. 5
3034 | 6-10 [leprieHAUKYISAp ¥ HAKIIOHHAS. YTOJ MEXIY MPSIMOH U 5
TIOCKOCTBIO.
35-38 | 11-14 ZIB}:FpaHHBII/I yron. IlepneHauKyasspHOCTH IUIOCKO- 4
CTeH.
39 15 | [loBTOpeHue u cucreMaTH3ays yaeOHOTO MaTepraia 1
40 16 | KonTpoJbHasi pa6ora Ne 2 1 1
Muororpanauku (11 4).
41-13 ‘ 1-3 ‘ [TonsTne mHororpannuka. Ilpusma. ‘ 3
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44-17 4-7 | Illupamupa. 4
48-49 | 8-9 | IlpaBMiIbHBIE MHOTOTPAaHHHKH. 2
50 10 | IloBTOpeHUE M cUCTEeMaTH3AIMsl Y4eOHOTO MaTepuaa 1
51 11 | KonTpoJanHasi pa6ora Ne 3 1 1
BekTopsl B npoctpancree (7 v).
52 1 [TonsiTHe BEeKTOpa B MMPOCTPAHCTBE. 1
53-54 | 2.3 CrnoxeHue W BBIYMTAHHUE BEKTOPOB. Y MHOKEHHE BEK- 5
TOpa Ha YHCJIO.
55-56 | 4-5 | KommutanapHbie BEKTOPBI. 2
57 6 [ToBTOpEHUE U cucTemaTu3anus yaeOHOro Marepuaa 1
58 7 KonTposbnas padora Ne 4 1 1
O6o0maronee nopropenne Kypca reomerpum 3a 10 kaacc (124)
59-70 ‘ 1-12 ‘ [ToBTOpenue. YueOHO-TpeHUpOoBOUHbIE 3ananus EI'D ‘ 12 ‘
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