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1. HJ’IaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera
«MareMaTHKa: aﬂreﬁpa U HAYAJIA MATEMATHYECCKOI0 aHaJIu3a, recOMEeTpPpUus».

JInyHOCTHBIE pe3yJIbTAThI 0CBOEHHS Y4eOHOI0 NpeaMeTa:

— OpHEeHTalus 00yYaroIIKUXCsl Ha TOCTHXKEHUE JINYHOTO CYACThsI, peaIU3alii0 O3UTUBHBIX
KU3HEHHBIX [EpPCIEKTUB, HWHHUIMATUBHOCTb, KPEATUBHOCTb, TI'OTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEENICHUI0, CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHbIE TIAHBI,

— TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIMXCA K OTCTAaMBAHMUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO MO3HIIMIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOIUIOTO0 M HACTOSIIET0 HAa OCHOBE
OCO3HaHUS U OCMBICIIEHUSI UCTOPHUH, TyXOBHBIX [IEHHOCTEW U JOCTH>KEHUI HAlllel CTPaHbl;

— TOTOBHOCTb W CIIOCOOHOCTh OOYYAIOLIMXCS K CAMOPA3BUTHIO M CaMOBOCIHTAHHUIO B
COOTBETCTBHUH C 00IIEUETIOBEUECKUMH;

— IIGHHOCTSMH W HWJealaMH TPaKIAHCKOro oOmiecTBa, MOTpeOHOCTh B  (pu3muecKoM
CaMOCOBEPILIEHCTBOBAHNH;

— MHPOBO33PEHHME, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U
OOIIIECTBEHHON NPAKTHKH, OCHOBAaHHOE Ha JUalore KyJIbTyp, a TaKKe pa3inuuHbIX (opm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHNE CBOETO MECTA B IOJIMKYJIBTYPHOM MHPE;

— TMPUHATHE LIEHHOCTEW JEMOKPATUM U COLUAIBbHOM COJMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLIEHUH B IPYyIIIE WIM COLMAIBHON OpraHu3alny;

— TOTOBHOCTh OOYyYarOHIMXCi K KOHCTPYKTHMBHOMY Y4YacTHUIO B TPHUHSATUU pPEIICHUH,
3aTparvBaloIIMX WX IpaBa W HMHTEPECHl, B TOM YHCIIE B Pa3IU4HbIX (opMax OOLIECTBEHHOU
CaMOOpraHU3al1H, CaMOYIIpaBJIeHHs!, OOLIECTBEHHO 3HAYUMOM JesITeIbHOCTH;

— TPUBEPKEHHOCTh UJAESIM HWHTEpHALMOHAIN3Ma, JpYXKObl, PpaBEHCTBA; BOCIUTAaHUE
YBaXUTEIBHOI'O OTHOLICHUS K HALIMOHATIBHOMY JOCTOMHCTBY JIFOJIEH U UX YyBCTBaM;

— MpPUHATHE 00IEYeIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH M CHOCOOHOCTH BECTU AHAIIOT C
JAPYTUMH JIFOJbMH, JOCTUTaTh B HEM B3aUMOIIOHMMAaHMs, HaXOAUTh OOIIME LN U COTPYAHUYATH
JUISL UX JOCTHKEHHS;

—  IpUHATHE  TYMaHHUCTUYECKUX  LIEHHOCTEH,  OCO3HAHHOE, YBAXKUTEIBHOE U
J00porKenaTeIbHOEe OTHOILIEHHE K JPYrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— (¢GopMHUpOBaHHE HPABCTBEHHOM MO3MIMM, B TOM YHCJIE CIHOCOOHOCTH K CO3HATEIHLHOMY
BbIOOpY MOBEJICHHsI, OCHOBAaHHOTO Ha YECTH, JI0JIre, CIIPABEUINBOCTH, MUJIOCEPIUH U APYKEN00UH;

— TOTOBHOCTh OOydHaromuxcs K TpPyAOBOH Mpo(ecCHOHAIBHON JeATENIbHOCTH KakK K
BO3MOKHOCTH Y4aCTHsI B PELLICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX MPOOIIEM;

—  ¢usnyeckoe,  3MOIUOHATIHHO-TICUXOJOTHYECKOE, couuaigbHOe  OJjaromojyuue
oOyyaromuxcs B JKU3HM O0pa3oBaTelIbHOM OpraHu3alliy, OIIyIIEHHE JAEeThbMH (PU3HUECKOMH,
MICUXOJOTMYecKON M MH(POPMALIMOHHOM 0€30IaCHOCTH U NCUXO0JIOTHYECKOro KoMpopTa;

— c(hOpPMUPOBAHHOCTh 1IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH MaTeMaTUKU U OOLIECTBEHHON MPAKTUKHU €€ IPUMEHEHNUS;

— OCHOBBI CaMOpa3BUTUS M CAMOBOCIUTaHHMS B COOTBETCTBHM C OOIEYEIOBEUECKHUMU
LIEHHOCTAMHM U HUJeaJlaMd TpPa)XJaHCKOro OOIIecTBa; TOTOBHOCTh U CHOCOOHOCTh K
CaMOCTOATEIIbHOM, TBOPYECKOM M OTBETCTBEHHOM [EATEIBHOCTH C IIPUMEHEHHEM METO0B
MaTE€MAaTHKH;

— TOTOBHOCTH M CHOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCJIE CamMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEH JKM3HU; CO3HATENIbHOE OTHOIIEHNE K HEMTPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBUIO
yCHemHoi mpodecCHOHaNbHON U OOIIEeCTBEHHOW AEITeTbHOCTH Ha OCHOBE Pa3BUTON MOTHBAIUH
y4eOHOM N1eATeNbHOCTH M JIMYHOCTHOTO CMbICIA M3yYEHHUs MaTeMaTHKH, 3aMHTEPECOBAHHOCTU B
NpUOOPETEHUHN U PACUIMPEHUH MaTeMaTHYECKUX 3HAHWW M CIIOCOOOB JEHCTBHIA, OCO3HAHHOCTH B
MMOCTPOSHUH WHIUBHUIYATHHOM 00pa30BaTEIIbHOM TPACKTOPHUH;



— OCO3HAHHBIM BBIOOp Oyaymield Tnpodeccuu, OpPUEHTHPOBAHHOW HAa MNPHUMEHEHHE
MaTEMAaTHYECKUX METOJOB M BO3MOXXHOCTEH peanu3aluyd COOCTBCHHBIX >KH3HEHHBIX IIJIAHOB;
OTHOIIICHHE K MPOPECCUOHATBLHON JIEATEIIFHOCTH KaK BO3MOXHOCTH YYacCTHsI B PCIICHHH JIMYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM;

— c(hopMHUPOBaHHOCTH y O0YYAIOIIUXCS TO3HABATEIHHON aKTUBHOCTH M JIFOOO3HATEIHLHOCTH,
OCHOB JIOTUYECKOTO, QJITOPUTMUYECKOTO, BBIYUCIUTEIHHOTO MBIIUICHUS M IMPOCTPAHCTBEHHOTO
BOOOpaXEHUS.

MeTal’[peL[MeTHbIe pe3yJbTaThbl OCBOCHUA yqeﬁnoro npeamMera:

MertanpeaMeTHbIe pe3yJIbTaThl MPEICTABICHBI TPEMs TPYIIAMH YHHUBEPCAIbHBIX YYEOHBIX
nevicteuit (YY ).

1. PeryiasTuBHbBIE YVHUBEPCAIbHBIE VUEOHEIE IEHCTBU.

OOyuaromuiicst Hay4uTCs:

— CaMOCTOSITENIbHO OMNpEeNeNsITh eI, 33aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO>KHO OIPENETUTh, YTO LEJIb JOCTUTHYTA;

— OLIGHUBATh BO3MOXKHBIE TOCTIEACTBUS JTOCTHKEHHUS MMOCTABJICHHOM IIeNU B JIEATEIHHOCTH,
COOCTBEHHOW JKM3HU W KH3HH OKPYKAIOUIMX JIFOJICH, OCHOBBIBASICH HAa COOOPaKEHUSIX STHKU U
MOpaH;

— CcTaBUTh U (OpMyIHpOBaTH COOCTBEHHBIC 3a7adud B 0Opa30BATCIILHON ACSITEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OILIGHHUBAaTh pECypChl, B TOM 4YHCIIE€ BpeMs M JApyrue HEMaTepHallbHbIE PECYPCHI,
HEO0OXOUMBIE IS JOCTUKEHHS TIOCTAaBICHHOH 1IeIH;

— BBIOMpaTh NYyTh JOCTH)KEHHUS L€, IUIAHUPOBATh pEIIeHHE IIOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepUaIbHbIE U HEMaTEepUaIbHBIE 3aTPATHI;

— OpraHu3oBbIBaTh 3(PPEKTUBHBIN TMOUCK PECYpCcOoB, HEOOXOAUMBIX JUISl JOCTHIKEHUS
MIOCTaBJIEHHOM 11€1H;

— CONOCTABJIATh MOJTYUYEHHBIN PE3yJIbTaT IEATEIbHOCTH C IOCTABJIECHHO 3apaHee 1eNblo.

2. Ilo3naBaTeabHbBIE YHUBCPCAJTBHBIC V‘IG6HI)IG ,I[GflCTBI/IfI

OOyJaromuiicss Hay4YnuTCs:

— HCKaTh ¥ HaXOAUTh 0OOOIIEHHBIE CTIOCOOBI pEeIIeHHs 3a7a4, B TOM YUCIE OCYIIECTBISThH
pa3BepHYTHI WH()OPMANMOHHBIA TMOWUCK ¥ CTaBUTh HAa €ro OCHOBE HOBbIe (ydeOHBIE H
MMO3HABATEJIbHBIC) 3a/1a4H;

— KpPHUTHYECKH OIICHWBATh W WHTEPIPETHPOBATh HH(POPMAIMIO C Pa3HBIX ITO3UIUH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEUHS B HH(DOPMAIIMOHHBIX HCTOYHUKAX;

— WCHOJB30BaTh pPa3jIMYHbIC MOJIEIHHO-CXEMAaTHICCKUE CPEJICTBA JUJIS IPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€l U OTHOIIEHUH, a TaKKe MPOTUBOPEUMii, BHIIBICHHBIX B HHPOPMAIIMOHHBIX
HCTOYHHKAX;

— HaxXOJUTh W MPUBOAUTH KPUTHUECKHE apTyMEHTHI B OTHOIICHUU JCUCTBUU M CYKIECHUI
JPYTOro; CIIOKOMHO M pa3yMHO OTHOCHUTHCS K KPUTHYCCKHM 3aMEYaHUSIM B OTHOIICHHH
COOCTBEHHOTO CY>KJIEHUSI, pACCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJWTH 33 PAMKH y4eOHOTO IpeJMeTa M OCYIICCTBIATH IICJICHAINIPABICHHBIN ITOMCK
BO3MOYKHOCTEH JIJIs IIMPOKOTO TIEPEHOCa CPEACTB U CIIOCOOOB IEHCTBHS;

— BBICTPAWBATh WHIUBUIAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAS OTPAHUUCHHS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS,

— MEHSATH U yJICPKUBATh Pa3HbIC TO3UIMH B IO3HABATEIILHOU JCATCIILHOCTH.

3. KoMMYHHKATHBHEIC YHUBEPCAILHBIC V‘IC6HBIC JICHCTBUSA




OOyuaromuiics Hay4nuTCA:

— OCYIIECTBJIATH JIETOBYK0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIBIMU (Kak
BHYTpU 0Opa30oBaTEIbHON OpraHM3alH, TaK U 3a €€ Mpeaeiamu), MOJAOUpaTh MapTHEPOB IS
JICIIOBOM KOMMYHHKAITUU HMCXOJs U3 COOOpaKeHUH pe3yJbTaTUBHOCTH B3aUMOJCHCTBHUSA, a HE
JIMYHBIX CUMIIATHUH;

— MpU OCYIIECTBIECHUU TPYIIOBOH pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK M UYJICHOM
KOMaHJIbl B Pa3HbIX pOJIsiX (FeHepaTop UieH, KPUTUK, UCIIOIHUTEINb, BHICTYNAIONIUNA, SKCIEPT U T.
.);

— KOOPJAMHHUPOBATH U BBIIOJHATH pabdOTy B YCIOBHSIX pPEATbHOr0, BUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

— Ppa3BepHYTO, JIOTUYHO W TOYHO U3JIaraTh CBOK TOYKY 3pPEHHS C HCHOJIb30BaHUEM
a/ICKBaTHBIX (YCTHBIX U MUCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

— Ppacrno3HaBaTh KOH(MIUKTOTEHHBIE CHUTYallUM W TPENOTBpamiaTh KOH(MIUKTBI 10 HUX
aKTUBHOMH (pa3bl, BEICTPAUBATH JEIOBYIO

1 00pa30BaTeIbHYI0 KOMMYHHUKAINIO, N30erasi TMIHOCTHBIX OIEHOYHBIX CYXICHHIA,

— CaMOCTOSITEIbHO CTAaBUTH 1IEJIM yUeOHOMU, UCCIEA0BATEIbCKON U MPOEKTHOM eATeIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U OLICHUBATh YUCOHBIC IEUCTBUSI B COOTBETCTBUU C
MOCTABIICHHOM 3a/1a4eil U yCIOBUSIMU €€ BHITIOJTHEHUS,

— CaMOCTOATENbHO TUIAHUPOBATHh AJIBTEPHATHUBHBIC MYTH JOCTHIKEHHUS IeJIeH, OCO3HAHHO
BbIOMpaTh Hanboee 3¢ (eKTUBHBIE CIIOCOOBI PElIeHUs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

— HaxOJUTh HEOOXOJAMMYI WH(GOPMAIUIO, KPUTHYECKU OICHWBATh W WHTEPIPETHPOBATH
nH(pOpMaLIMI0O B Ppa3NMYHBIX HCTOYHMKaX (B CHOpaBOYHHMKAX, JuTeparype, MHTepHerte),
MPEJCTaBIATh WHGOPMAIMI0O B pa3audHOi ¢GopMe (CIOBECHOH, TaOMUYHOH, TpadUuecKOi,
CUMBOJIMYECKOIi), 00pabaThiBaTh, XpaHUTh U IepenaBaTh HWHPOPMAIMIO B COOTBETCTBHM C
MMO3HABATEIHHBIMU UM KOMMYHUKATUBHBIMH 33]]a4aMHU;

—  OCYUIECTBISITh  TO3HABATEIbHYI0, Yy4EOHO-UCCIEAOBATEIbCKYID U  MPOEKTHYIO
NEeSTEeIbHOCTD, pa3peniaTh MPOOIEMbI; OCYIIECTBIISITh CAMOCTOSATEIbHBIN TTOUCK METOJIOB PEIICHUS
MPAKTUYECKHX 33724, IPUMEHSATh Pa3IMuHbIe METO bl TO3HAHUS;

— TPOJYKTUBHO OOIIATHCS W B3aUMOJICMCTBOBATH B IMPOIIECCE COBMECTHOM NIEATEILHOCTH,
YUUTHIBATh MO3UIIUU APYTUX YYACTHUKOB JESTEIBHOCTH, () (HEKTUBHO pa3peniaTb KOHPIUKTHI;

— BJIAJCTh S3BIKOBBIMH CPEJICTBAMH — SICHO, JIOTMYHO W TOYHO H3JaraTb CBOKO TOUYKY
3pEHHUs], UCTIOIb30BATh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJIETh HABBIKAMH MO3HABATEIBHOMN pe(IeKCHN KaKk OCO3HAHUS COBEPIIAEMBIX JIEHCTBHI
Y MBICJIUTEIIbHBIX MPOIECCOB,

WX PE3yJIbTaTOB U OCHOBAaHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB UX JOCTUIKECHHUS;

— CaMOCTOSITEIPHO CTaBUTh II€JIM y4eOHOW, TI03HABATEIbHOW, HCCIEI0BATEIIbCKOM
JeSITeIbHOCTH, OCO3HAHHO HAaXOJWTh albTepHATUBHBIE W HambOoiee 3(h(eKTHUBHBIE CIOCOOBI MX
JIOCTH KEHMS,

— pacro3HaBaTh Ha YepTekKax, MOJIENIAX U B PEATbHOM MUpPE TeOMETpUUIECKUEe QUTYPBL;

— TPUMEHSATh H3yUYEHHBIE CBOWCTBA TeOMETpHUYECKUX GUTYp W (DOpMyNn s pelieHHs
F€OMETPUYECKHX 3a/1a4 C MIPAKTUYECKUM COAECPKaHUEM;

— CcO03/71aBaTh MPOOJIEMHBIE TEOMETPUUECKUE CUTYAITUU U TUTIOTETHYECKH BBIIBUTATH IMyTH UX
pa3pelieHus ¢ MpUBIeYeHUEM areOphl 1 MATEMAaTHUECKOTO aHAlIN3a, KOMIIBIOTEPHBIX TEXHOJIOTHUH;

— TIPUMEHATHh WHIYKTUBHBIE W JEIYKTHUBHBIE METOJIBI PACCYXICHHN TPH JTOKA3aTEIHCTBE
TEOPEM M PELICHUH 3a/1ay4;

— MPEeACTaBIATh WH(OpPMAIUIO B CIOBECHOM, TpaduUecKoi, TaOIMIHONW, CUMBOIMYECKOMN

dopme.



Pe3ybTaThl 0CBOEHHUSI MEKIPEAMETHOr0 MOAY A «| T-KOMIIeTeHTHOCTDb)

— yYMEHHE HaxOAUThb HeoOXOoAMMYI0 HH(OpPMAIHIO, KPUTHYECKH OICHHBaTh U
MHTEPIPETHPOBATh HH(POPMALMIO B PpaA3IMYHBIX HCTOYHHMKAX (B CIHpPAaBOYHHUKAX, JIUTEpaType,
WNHutepuere), mnpeAcTaBiasTh HHPOPMAIMIO B pasiIuyHON (opme (CIOBECHOH, TaOIMYHOM,
rpadMUecKoif, CHMBOJIMYECKOI), o0OpabaThiBaTh, XpaHUTh W TMepelaBaTh HH(OpPMAIUIO B
COOTBETCTBHUH C [T03HABATEIHHBIMU MJIM KOMMYHHKATUBHBIMU 3a/la4aMH;

— aHaJU3 CBOWCTB MOJIy4eHHONW MH(POPMALIMHU C TOYKHU 3PEHUS pelIaeMoi 3a1auu,

— yMEHHE TpPHUMEHATh [MPOCTEHIIMe MPOrpaMMHBIE CpEACTBA M DIEKTPOHHO-
KOMMYHHUKAI[HOHHBIE ~ CHCTEMBbl IpU  PEUICHWHM MaTeMaTHYeCKUX 3ajad; IMOJb30BaThCs
MPUKIAJHBIMA TpOrpaMMaMl M IpOrpaMMaMy CHUMBOJIBHBIX BBIYMCICHUN [UIsl HCCIIEI0BaHUS
MaTeMaTHIECKNX OOBEKTOB,;

— MOCTPOEHHUE MO/IeNell 00BEKTOB U MPOLECCOB U3 KOHCTPYKTUBHBIX AJIEMEHTOB PEaTbHBIX U
BUPTYaJIbHBIX KOHCTPYKTOPOB,;

— YMEHHE CTPOUTh H300paKEHUsI T€OMETPUUYECKUX (PUTYp MpU M3YUYEHUU TEOPETUYECKOTO
MaTepuala, Ipu PEeUIeHUH 3a]1a4 Ha JJOKa3aTeIbCTBO, IIOCTPOCHUE U BBIYUCICHHUE, PACIIO3HABATh HA
YyepTexkax, MOJENAX U B pealbHOM MUpPE TeoMeTpuuecKkue QUrypsl;

— YMEHHE NPUMEHSTh MATEMaTHYECKHE 3HAHUS K HCCIICAOBAHUIO OKPYXKAIOIIEro MHUpa
(MogenupoBaHue (PU3MUECKUX TMPOIECCOB, 3a7aud JKOHOMHUKH) C COOJIIOJIGHUEM HOPMBI
WH(POPMAIIMOHHON STHKH U TIPaBa.

Pe3yabTaTrhl  OCBOEHHSI  MeXKNpeAMeTHOro  Moayiass «MeauarpaMoTHOCTBL» U
«I[IpeanpuHUMATEIHCTBOY»

— YMCHUC [OCJIaThb PacyUCTbl, COCTABJIATH l"paq)HKPI, AuarpaMmbl, CXEMbl, 4YUTATb U
AHAJIIM3UPOBATD CTATUCTUYCCKUC TAHHBIC,

— YMCHHC COCTABJIAATH AJITOPUTMBI, KOIMYCCTBCHHO ONIPCACIIATH BEIIMUNHBI;

— YMCHUEC IIOJIB30BATHCA I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IMI/I TCXHOJIOTHUAMMU,
HHTCPHETOM IJId IIOUCKA U npeo6pa30BaHI/1;1 I/IH(I)OpMaI_[I/II/I, COCTaBJICHUA Ta6J'II/II_I, Fpa(bI/IKOB, CXEM;

— YMCHHUC BCCTU ACITOBBIC KOHTAKTbI Y€PE3 MHTCPHET, BCACHUC I[GJ'IOBOﬁ MEPCIIMCKN YCPE3
QJICKTPOHHYIO IMOYTY, YMCHUC ONIPCACINUTD IOPANOK ,HeI;’ICTBPII}’I.

Pe3yabTaTbl 0CBOCHUS MEKIPEAMETHOTO MOy Jisl «DUHAHCOBasi TPAMOTHOCTb»

— ¢opMHpOBaHUE AKTUBHOM KM3HEHHOM MO3UIINH,

— pa3BUTHE YIKOHOMUYECKOT0 00pa3a MBIIUICHHUS,

— BOCIUTaHUE OTBETCTBEHHOCTH W HPABCTBEHHOCTHU IMOBEJEHHUS B 00JACTH IKOHOMHYECKUX
OTHOIIIEHUH B CEMBbE U OOILECTBE,

— TMPUOOPETEHHE ONbITa TMPUMEHEHHUS TMONYYEHHBIX 3HAHWUN W YMEHUU IS peIieHUs
3JIEMEHTapHBIX BOMPOCOB B IKOHOMHUKE CEMbH.

KiroueBble KOMIeTeHIIMH

B xontekcte OII COO Jlnies K KIIOYEBBIM KOMIICTECHITUSIM OTHOCSTCS:

- I[EHHOCTHO-CMBICIIOBbIE KOMMETEHIIMH (CTIOCOOHOCTh BHJIETh M MOHMMATH OKPY KAFOIIUN
MHUP, OPUEHTUPOBATHCS B HEM, OCO3HABATh CBOIO POJIb U MPETHA3HAUCHNUE);

- OOUIeKYJIbTypHbIC KOMIETEHIMH (OMBIT OCBOCHHS YYCHHKOM KapTHHBI  MHpa,
pacupAOmEncs 10 KyJbTYpPOJIOTHYECKOTO M BCEYEIOBEYECKOr0 MOHUMAHUS MHUpPA BO BCEM €rO
MHOT000pa3unu);

- y4eOHO-TI03HABATEJIbHbIE KOMIIETEHIIUH (COBOKYITHOCTh KOMIIETEHIIMHA ydeHHUKa B cdepe
CaMOCTOSITEILHON II03HABAaTEIIbHOM  JEITEIIbHOCTH, BKIIOYAIOIIEH JJIEMEHTHI JIOTHYECKO,
METO0JIOTUYECKON, 001IeyIeOHOMN ACATEIHHOCTH);



- uHpOpMaIMOHHO-IIM(PPOBHIE KOMIIETEHIIMNA (HABBIKU JIEATEILHOCTH 110 OTHOIICHHUIO K
uHpopManuy B Y4eOHBIX ITPeIMETax U 00pa30BaTEbHBIX 00JACTAX, a TAK)KE B OKPY’KaIOIIEM MHpE:
MTOUCK, aHaJIU3, OTOOpP HEOoOXoaMMOM MHPOpPMAIIMH, €€ MpeoOpa3oBaHUE, COXpAaHEHUE U TIepenaya.
Brnagenne coBpeMEHHBIMU CpelcTBaMu WH(GOpManuu (TeleBH30p, MarHuTOQoH, TenedoH, dakc,
KOMITBIOTEP, MPUHTEP, MOJEM, KOMHP H T.II.) U WH(POPMAIMOHHBIMH TEXHOJOTHIMHU (ayIuo-
BHJIEO3AIKCh, dNIeKTpoHHAas mouta, CMU, Untepuer);

- KOMMYHHUKATHBHBIC KOMIIETCHIIMM (3HAHHWE SI3BIKOB, CIIOCOOOB B3aMMOJICHCTBHS C
OKPYKAIOIIMMH U YJAICHHBIMH COOBITHSIMH W JIFOJIBMH, HaBBIKM Pa0OTHI B TPyNIe, KOJICKTUBE,
BJIQJICHUE PA3JUYHBIMH COIMAJIBHBIMU POJISIMA. YUYEHUK JOKEH YMETh IIPEACTaBUThH Ceos,
HamucaTh MUCHMO, aHKETY, 3asBIICHUE, 32/1aTh BOTPOC, BECTH AUCKYCCHIO U JIp.);

- COIMAJIBHO-TPY/IOBBIC KOMIIETCHIIMK (BBIMOJHCHHE POJIM TpaKAaHWHA, HaOII0gaTes,
n30uparens, MpeICTaBUTENS, TOTPEOUTEINSI, TOKYIIATENS, KIHCHTa, IPOU3BOIUTEINS, YICHA CEMbH H
T.IL);

- KOMIIETCHIIMH JIMYHOCTHOT'O CaMOCOBEPIICHCTBOBAHUS (OCBOCHHE CIIOCOOOB (DU3UUYECKOTO,
OYXOBHOTO ¥  HHTEUIEKTYalIbHOTO  CAaMOPa3BUTHUS,  SMOIMOHAJIBHOW  CaMOpPEryJsluu
(TICHXOJIOTUYECKOW TPAMOTHOCTH, KYJbTYpPhl MBIIUICHUS W TIOBEJCHHS) W CAMOIOMJCPKKH B
COOCTBEHHBIX HHTEPECAX U BO3MOXKHOCTSX ).

IIpenmeTHbIe pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeiMeTa «MaTeMaTHKAa: ajaredpa u
HAaYaJIa MaTeMaTH4YeCKOI0 aHAJIU3a, TeOMeTPH .

Yriy0eHHbIH yPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTaThbD)

Pasnen I1. BoINyCKHUK HAYYUTCH V. BbIlyCKHMK NOJTYy4YHT
BO3MOKHOCTH HAYYHThHCS

Hean JUist yCHenHoro npoioJkeHus o0pa3oBaHus Hna obecneyenus

OCBOEHH | 110 CHENNAIBHOCTSIM, CBSI3aHHBIM C IPUKIATHBIM | 603MOMCHOCMU YCNEUHO20

| HCIIOJIb30BAHNEM MaTEMATHKHU NPOOOJIICEHUS 00PA308AHUSL NO

npeame CReyuUanbHOCMAM, C8A3AHHBIM C

Ta ocywecmesieHuem HayyHou u

uccne008amenbeKoll

oesmenvHoCcmu 6 ooaacmu
MamemMamuKu U CMENCHbIX

HayK

Inemen | — CpoOOIHO OHepHpOBaTbl MMOHATUSMU: —  Hocmuoicenue

mol KOHEYHOE MHOKECTBO, DJIEMEHT MHOKECTBA, pesynvmamos pazoena ll;

meopuu TIOZIMHOKECTBO, NIEPECEUCHHE, OOBEAUMHEHNE U | —  ONEpupo6amb NOHAMuem

MHOdHceC Pa3HOCTh MHOKECTB, YHUCIIOBBIE MHOKECTBA Ha onpeoeneHusi, OCHOSHbIMU

me u KOOPJMHATHOH TPSIMOH, OTPE30K, HHTEPBAJI, sudamu onpeoeieHull,

mamema [IOJIyUHTEPBaJ, IPOMEKXYTOK C BBIKOJIOTOU OCHOBHBIMU UOAMU

muueck TOUYKOH, TpaduyecKoe MpecTaBIeHNE meopem,

ou MHOKECTB Ha KOOPAUHATHOU IUIOCKOCTH; —  NOHUMAmMs Cymbo

J10cUKuU — 3aJlaBaTh MHOXKECTBA NEPECUYUCICHUEM U KOCBEHHO20
XapaKTEPUCTUUECKUM CBOMCTBOM; 00KA3amenbCmed,

! 3neck u ganee: 3HATH ONpeeNeHNe IOHATHS, 3HATH U YMETh 0OOCHOBLIBATH CBOMCTBA (IIPU3HAKH, €CIH OHH €CTh)
MOHSITHS, XapaKTEPU30BATh CBS3U C APYTUMH NOHITUSMH, TIPEJICTABIISAS OAHO MOHATHE KaK YaCTh LEIOCTHOTO
KOMILIIEKCA, UCTIOJIb30BaTh MOHITHE M €r0 CBOMCTBA MPH MPOBEICHUH PACCYKICHUMN, TOKA3aTEIbCTB, PEIICHIH 33/1a4.



— OIEPUPOBATH NOHATUAMMU: YTBEPKICHUE,
OTPULIAHKUE YTBEPKIACHUSA, UCTUHHBIEC U
JIO’KHBIE YTBEPKACHHUS, IPUUNHA, CIEACTBHE,
YaCTHBIN CITy4ail 0OIIero yTBEep KICHHS,
KOHTPIIPUMED;

— TPOBEPATH NPUHAMIECKHOCTD DJIEMEHTA
MHOXECTBY;

— HaxOAWTh IepeceyeHrne U 0ObeAMHEHHE
MHOKECTB, B TOM YHCJI€ NPEICTABICHHBIX
rpadu4ecKy Ha YUCIOBOM MPSAMON U HA
KOOPAMHATHOM INIOCKOCTH;

— TMPOBOJUTH AOKA3ATEIBHBIC PACCYKICHUS IS
000CHOBAaHUS HCTUHHOCTU YTBEPKIACHUH.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux
npeomemos:

— HCIIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA
KOOpJAMHATHOM NPSAMOM U Ha KOOPJAUHATHON
IIJIOCKOCTH JUJIS1 ONIMCAHUS PEAJIBHBIX

onepupoeamv NOHAMUAMU
CUEMHO20 U HeCHEeMHO20
MHOdCECMBA,

NPUMEHSAMb Mmoo
Mamemamuyeckou
UHOYKYUU 0151 NPOBEOEeHUs
paccyacoeruti u
00KA3amenbcme u npu
peuteHuu 3a0au.

B noeceomnesnoti srcusnu u npu

usyueHuu opyaux
npeomemos:

UCNONb308AMb MEOPEMUKO-
MHOIICECBEHHDILL S3bIK U
AZBIK I02UKU 0151 ONUCAHUSA
PEANbHbIX NPOYECCos U
ABNEHULL, NPU peueHuu
3a0ay opyaux yueOHvIx

MIPOIIECCOB U SIBJICHUH; npeomemos
— TPOBOJUTH JAOKa3aTelbHBIE PACCYKICHUS B
CUTYaIUSAX TIOBCETHEBHOM KU3HU, TIPU
pEIlIeHUH 33724 U3 IPYTHUX IPEIMETOB
Yucnau | — CB0OOAHO OIIEPUPOBATH TOHATUAMHU: —  Jlocmuoicenue
evipasice HATYpaJIbHOE YHCII0, MHOXKECTBO pezynomamos pazoena l;
Hun —  €80000HO onepuposamo

HATypaJIbHBIX YHCETI, IEJI0€ YHCIIO,
MHOKECTBO IICJIBIX YUCE, OOBIKHOBEHHAS
Ipo0b, AecATUYHAS APOOb, CMEIIaHHOE YHCIIO,
palMoOHaIbHOE YUCIIO, MHOXKECTBO
palvoOHATBHBIX YHCEII, UPPALMOHATEHOE
YHCIIO, JCHUCTBUTEIBHOE YHCIIO, MHOKECTBO
JIEWCTBUTEIILHBIX YHCETI, TeOMETpUUECKast
MHTEpIpeTalys HaTypajJbHbIX, HEIbIX,
paloHaIbHBIX, JCUCTBUTEIHHBIX YHCEIT,

— JIOKa3bIBAaTh U UCIIOJIH30BATH MPU3HAKU
JE€TUMOCTH CYMMBI U TIPOU3BEAEHUS TPU
BBITIOJTHCHUH BBIUMCIICHUHN U PEIICHUN 3a/1a4;

—  BBITIOJIHSITH OKPYTJICHHE PAIMOHAIBHBIX U
MPPALMOHATBHBIX YUCEN C 3aIaHHOU
TOYHOCTEIO;

— CpaBHUBATH JICUCTBUTEIIHHBIC YHCIIA PA3HBIMU
criocobamus;

— yHOpsA0YMBATh YKCIIA, 3aICAHHBIE B BUJIE
OOBIKHOBEHHOM M JIECATUYHOM ApoOH, Yyucia,
3alMCaHHBIC C UCIOJIb30BaHHEM
apruMeTHIECKOro KBaJPATHOTO KOPHS,
KOpHEH cTeneHu OobIie 2;

— waxoauth HOJl u HOK pa3ubiMu criocobamu
Y HCIMOJIb30BaTh X MPU PEUICHUM 3a]1a4;

—  BBITIOJIHSITH BBIYUCIIEHUS U TTPeoOpa3OBaHUs
BBIPAKECHUM, COAECPKALIUX NEUCTBUTEIIbHBIC
YHCJia, B TOM YKCII€ KOPHU HATyPaJIbHBIX

YUCTIOBLIMU MHONCECMEAMU
npu peutenuu 3a0a4;
NOHUMAMb NPUYUHBL U
OCHOBHbLE Udeu
pacuuperust YUc108bix
MHOJICECE,

61a0emb OCHOBHbIMU
NOHAMUSIMU Meopuu
O0enuMocmu npu peuteHuu
CMAHOAPMHBLX 3A0aY
umemo b6azoewle
npeocmasieHus o
MHOHCECMBE KOMNICKCHBIX
yucen;

C80D00HO BbLINOIHAMb
mocoecmeentble
npeoopazosanus
MPUSOHOMEMPUYECKUX,
Jloeapughmuyeckux,
CMENeHHbIX BbIPANCEHUI,
enadems opmynotl
ounoma Heromona,
NPUMEHIMb NPU PeuleHUU
3a0ay meopemy o
JIUHEUHOM NPedCcmasieHul




CTEIICHEH;

BBITIOJIHSITh CTaH/IAPTHBIC TOXKICCTBEHHBIC
npeoOpa3oBaHMs TPUTOHOMETPUUYECKHUX,
UPPALMOHAIIBHBIX BBIPAXKCHUM.

B nosceonesnoti srcuznu u npu usyuenuu opyaux

npeomemos:

BBINIOJIHATH M OOBSICHSTH CPAaBHEHHUE
pe3yJIbTaTOB BHIYMCICHUH P PEIICHUH
NPAaKTUYECKUX 3a/1a4, B TOM YHUCIIe
NPUOIMKEHHBIX BEIYMCICHUH, UCTIONB3YS
pasHbIe CII0COObI CPAaBHEHUH;

3aIMMChIBaTh, CPABHUBATH, OKPYTIISATH
YHCIJIOBBIC JAHHBIC PEabHBIX BEJIMYMH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;
COCTABIISATH M OIICHUBAThH PA3HBIMU CIIOCOOAMH
YHCIIOBBIC BEIPKCHUS TIPU PEILICHUT
NPaKTUYECKHX 3a/1a4 U 33124 U3 IPYTUX
y4eOHBIX IPEAMETOB

HOJ;

yMembs 8bINOIHAMb 3ANUCh
Yuca 6 NO3UYUOHHOU
cucmeme CHUCTICHUS,
NpUMEHAMb NPU peueHuu
3a0ay MHO204YeHbL C
oelicmseumenbHblMU U
yenvimu
Ko3ghpuyuenmamu;
anadems NOHAMUAMU
NnpuUBOOUMBLL U
HenpusooUMblli MHO20YJIEeH
U NPUMEHAMb UX NpU
peuteHuu 3a0a4,
NpUMeHAmMb NPU peueHuu
3a0auy OcHOB8HYI0 meopemy
aneebpul;

NpUMEeHAMb NPU peuieHuu
3a0au npocmetiwiue
@yHKYUU KOMNAEKCHOU
nepemeHHou Kax

2eomempuieckue
npeobpazosanus

Ypaene CB00OIHO ONEPUPOBATH MOHATHAMHU: Jocmuocenue

HUus u ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIE pe3ynemamos pasoena ll;

Hepaeen YpaBHEHUS U HEPABEHCTBA, YPABHEHHUE, €c80000HO onpedensims mun

cmea ABJISIOILEECS CIIEICTBUEM JIPYTOro ypaBHEHMUS, u eblOUPaAmMb Memoo

YpaBHEHHUS, PaBHOCUJIbHBIE HA MHOXECTBE,
PaBHOCHIIBHBIE TTPe0Opa30BaHus YpaBHEHUH;
penIaTh pa3Hbie BUJIbI YPABHCHUH 1
HEPABEHCTB U UX CUCTEM, B TOM UYHUCJTIE
HEKOTOpbIE ypaBHEHUS 3-i U 4-11 cTeTeHeH,
JIpOOHO-pAlMOHANBHBIE U UPPALIMOHAIILHBIE,
OBJIAJIETh OCHOBHBIMU THUIIAMH
UPPAIMOHATBLHBIX, CTCIICHHBIX YPaBHEHUHN H
HEPABEHCTB U CTAHIAPTHBIMU METOJaMH HX
pEIIeHUH ¥ PUMEHSATH UX MIPH PEIICHUN
3a/1ay;

NPUMEHSTh TeopeMy be3y k pereHuro
YpaBHEHU;

MIPUMEHSTH TeopeMy Buera juis pereHus
HEKOTOPBIX YPaBHEHUH CTENIEHU BBIIIE
BTOPOW;

MMOHMMATh CMBICIT TEOPEM O PaBHOCHIIBHBIX U
HEPABHOCHJIHHBIX MPeoOpa3zoBaHMIX
YPaBHEHHUH U YMETh UX JIOKA3bIBATh;

BJIQJICTh METOJIAMH PEIICHHS YPABHCHHIA,
HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH
METO/I perieHus1 1 000CHOBBIBATH CBOM BHIOOD;
MCIIOJIb30BaTh METOJ HHTEPBAJIOB IS
peIlIeHUs] HEPABEHCTB, B TOM YHCIIe APOOHO-

PpeleHUsi NOKA3amebHbIX U
JloeapupmuyecKux
VpasHeHUll U HepaBeHCms,
UPPAYUOHATLHBIX
VpasHeHull U HepaABeHCMS,
MPUSOHOMEMPUUECKUX
VpasHeHull U HepABeHCMS,
ux cucmem,

€c80000HO peuiamu
cucmembl TUHENUHbIX
VpasHeHUl;

pewams 0CHOBHbLE MUNbl
VpasHeHull U HEPaBeHCME ¢
napamempamu,




paLMOHATIBHBIX U BKJIIOYAIOIIUX B ce0sl
UPPALMOHAIILHBIE BBIPAYKEHNUS,

— pemaTh adredpanuecKue ypaBHEHUS U
HEPaBEHCTBA U UX CUCTEMBI C IIapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOJaMU;

—  BIAJETh Pa3HBIMU METOJIAMHU J10KA3aTeJIbCTBA
HEPaBEHCTB;

— pellaTh ypaBHEHHUs B LICJIBIX YUCIAX;

— M300paxkaTh MHOXKECTBA Ha IIOCKOCTH,
3a/1aBacMbl€ YPaBHCHUSIMHU, HEPABEHCTBAMU U
UX CUCTEMaMU;

— cBOOO/IHO UCIIOJIb30BaTh TOXKAECTBEHHbIE
peoOpa3oBaHus MIPU PELICHNN YPaBHEHUH U
CUCTEM ypaBHCHUH

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

— COCTaBJISITh M PEIIaTh yPaBHEHUS,
HEPaBEHCTBA, X CHCTEMBI IPU PEIICHUN
3a/1a4 IPYruX y4eOHBIX MPEAMETOB;

—  BBINIOJIHATH OICHKY IPaBAOIOI00MS
pe3yJIbTaTOB, MOJyYaeMbIX TIPU PEIICHUU
Pa3IUYHBIX YPaBHCHUN, HEPABEHCTB M HX
CHCTEM TIPH PEIICHUU 3a1a4 JAPYTUX yuUeOHbBIX
MPEIMETOB;

— COCTaBJISITh U PeIIaTh YPaBHEHUS U
HEPaBEHCTBA C TapaMeTpaMHu MPHU PEHICHUH
3a/1a4 IPYTuX y4eOHBIX MPEIMETOB;

— COCTaBJISITh YPaBHEHHE, HEPABCHCTBO WIIH UX
CUCTEMY, OIMCHIBAIOIINE PEAbHYIO CUTYaIHIO
WM TIPUKJIAIHYIO 3a7a4y, UHTEPIPETHPOBATh
MOJTyYEHHBIC PE3yJIbTATHL;

—  HCIIOJIb30BaTh MPOTPAMMHEIE CPEICTBA MTPU
pEIIeHUH OTJENbHBIX KJIACCOB YPaBHEHUM U
HEPABCHCTB

Dyukuyu

— Bragers NOHATHSIMH: 3aBUCUMOCTh BEJTMYHH,
(GyHKIHMSA, apryMeHT U 3HaueHue (yHKIINY,
00J1aCTh OIIPEAETICHUS © MHOKECTBO 3HAYCHUI
¢byHKIMH, rpaduK 3aBUCUMOCTH, IpaduK
byHKIUN, HyId QYHKUINH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, BO3pACTaHHE HA YUCIOBOM
IPOMEXKYTKE, yObIBaHUE HA YNCIIOBOM
POMEXYyTKe, HauOoJbIllee U HaMEHbIIIEee
3Ha4YeHHe (PYHKIIUN HA YUCIIOBOM
IPOMEXYTKE, IeprHoJuecKas PyHKIHS,
NIEpUO/l, YeTHASI U HEUEeTHAs! PYHKIINU; YMETh
PUMEHSTH OTH MTOHATHUS TIPU PEIICHUN 32134,

— BIAJIETh MOHATUSIMHU TPUTOHOMETPUYECKHE
(GYHKLINU; CTPOUTH UX TPaUKU U YMETh
IPUMEHSATh CBOMCTBAa TPUTOHOMETPUYECKUX
(GYHKUMH TpU pelIeHuH 3a/1a4;

—  Hocmuorcenue
pe3yremamos pazoena 1,

—  e1ademyv noHAMUEM
AcCUMNMoOmyl U ymems e2o
npUMeHsAms NpU peuleHuu
3a0ay;

—  NPUMEHSAMb MemoObl
peueHuss npoCmetuiux
ougpepenyuanvrvix
VpasHeHull nepeozo u
8MOPO20 NOPSOKOB




— BIIQJIETh MOHATHEM OOpaTHast QyHKIIHS;

IIPUMCEHATH 3TO INOHATUC IIPHU PCIICHUHN 3a1a4,

— TPUMEHSATH NP PEIICHUH 3a]1a4 CBOWCTBA
(YHKUIMI: 9YeTHOCTH, NEPUOTUIHOCTD,
OrPaHUYEHHOCTb;

— IPUMEHATH NP PEIIEHUU 3a]a4
npeoOpa3oBaHus rpadukoB GyHKINHT;

— IIPUMEHATH [IPU PELICHUH 3a/1a4 CBOMCTBA U
IPU3HAKU apu(PMETHUECKON U
F€OMETPUYECKON ITPOTPECCUML.

B nosceonesnoii srcuznu u npu uzyuenuu opyaux
YUEOHBIX NPeoMemos:

— OHIpcacyATh 110 I‘pa(i)I/IKaM 1 UCIIOJIB30BaTh AJIA

pelleHus MPUKIATHBIX 3a7a4 CBOICTBa
peabHBIX MPOIIECCOB U 3aBUCUMOCTEH
(HauOonplINe U HAUMEHBIIINE 3HAYCHUS,
MIPOMEKYTKH BO3pPACTaHUS U YObIBAaHUS
GYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

ACHUMIITOTHI, TOUKHU TIepernda, NepuoI u T.11.);

— HWHTEpPIPETHPOBATH CBOKCTBA B KOHTEKCTE
KOHKPETHOM ITPAaKTUYECKOW CUTYyaLUU;.
—  ONpeAemsTh Mo rpadukam npocreimme

XAPaKTCPUCTUKH IICPHUOJUICCKUX ITPOLUCCCOB B
6I/IOJ'IOFI/II/I, 9KOHOMMHKE, MY3bIKEC, paIUOCBA3U U

ap. (ammiuTyna, Iepuoa U T.11.)

Onemen
mul
mamema
muueck
020
ananusza

— Braangers nonsaTueM OCCKOHEUHO Y6BIB8.IOH_[3.H

reoMeTpUYecKas IIPOrpPeCChs U YMETh
HpI/IMerlTB €ro HpI/I peIHeHI/II/I 3aaa4,

— HpI/IMeHSITI) JJIA pemeHI/m 3a1a4 TGOPI/IIO
MIPEJIENOB;

—  BJIAJIETh IIOHATUIMH OECKOHEYHO OONBIINE U
0ECKOHEUHO MaJIble YHCIIOBLIE
MOCIIE0BATEIHLHOCTH U YMETh CPAaBHUBATH
0eCKOHEUHO OONbIINE U OECKOHEYHO MaJIble
[OCJIEIOBATEILHOCTH;

— BJIAJACTh NOHATUAMMU: IPOU3BOJHAA (I)YHKI_[I/II/I B

TOYKE, TPOU3BOIHAS (DYHKITUH;

—  BBIYUCIIATH MPOU3BOJIHBIC HIIEMEHTAPHBIX
GyHKIUI 1 UX KOMOWHAIUH;

— HccneaoBarh (yHKIUU HA MOHOTOHHOCTh U
AKCTPEMYMBEI;

— CTPOWTH rpapMKU M MPUMEHSTH K PEIICHHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

— BJIAJIETh MOHATHEM KacaTellbHas K rpaduKy
(YHKIIUH B YMETh PUMEHSTH €T0 IPU
pEIIeHUH 3314,

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
VUEeOHbIX NPEOMEmMOs:
— pemaTh NPUKJIAHBIC 3312491 U3 OMOJIOTHH,

HHocmuoicenue
pe3ynibmamos pazoena II;
c80000HO 6n1a0emb
CMAHOApPMHLIM Annapamom
Mamemamuyecko2o
aHanu3a OJisl blYUCIeHUs.
NpOU3B0OHLIX YHKYUU
0OHOI NepemMeHHOl;
C80000HO NPUMEHAMD
annapam
Mamemamuyecko2o
aHanu3a o uCCie008aHus
@yHKYUL U NOCMPOEHUS.
2paguxos, 6 mom uucne
UCcne008anus Ha
8bINYKILOCHIb,
onepuposams NOHAMuUeM
nepeooopasHoll yHKyUU
0J151 peuenusl 3a0a4;
onepuposamo 6
CMAaHOApMHBIX CUMYAYUAX
NPOU3BOOHBIMU BbICUAUX
nopsaoKos;

yMemsb NpUMEHAMb npu
peutenuu 3a0ay ceolicmea
HenpepvlHbIX QYHKYULL,




(bU3HUKH, XUMUH, SKOHOMHUKH U JIPYTHX
MIPEMETOB, CBSI3aHHBIE C UCCIICIOBAHUEM
XapaKTePUCTHK MPOIIECCOB;

—  HMHTEPHPETUPOBATH MOTyUEHHBIEC PE3YIbTAThI

yMemb NpUMeHAMb
NpunodCceHue NPouU3800HON
U onpeoeneHHo2o
unmezpana K peueHuro
3a0ay ecmecmeo3HaAHUsL,
enademsv NOHAMUAMU
8mopas nPou3800Has,
BbINYKIOCHb 2pagura
@yHKyuu u ymemso
uccnedosams QYHKYuro Ha
BbINYKIOCb

Cmamu | — OnepupoBaTh OCHOBHBIMH OITUCATEIbHBIMH Locmuoicenue
cmuka u XapaKTepUCTHKAMU YHCIOBOro Habopa, pesynvmamos pazoena ll;
meopus IOHATUEM I'eHEpallbHasl COBOKYIIHOCTb U umems npeocmasienue o
eepoam BBIOOPKOIA U3 Hee; YeHmpanbHOoU NPeoelbHOl
Hocmell, | — ONEpUPOBATH MOHATHSAMH: 4acTOTa U meopeme;
J10cuKa BEPOATHOCTb COOBITHUS, CyMMa U umemsv npedcmasiexue o
u IPOM3BEICHUE BEPOATHOCTEH, BEIUUCIIATh 8b100POUHOM
Komobun BEPOSTHOCTH COOBITHI Ha OCHOBE I0/ICUeTa Koahuyuenme
amopuk 4Krcja UCXO0H0B; KOppensiyuu u TUHEeuHol
a —  BIJIaJI€Th OCHOBHBIMU MOHITHUSIMU pezpeccuu;
KOMOMHATOPUKHU U YMETb UX MPUMEHSATh IPU uMemb npeocmasieHue o
peLIeHUH 3a/]ay; CBA3U IMRUPUYECKUX U
— HMeTh NpeJicTaBlIeHue 00 OCHOBaX TEOPUU meopemu4ecKux
BEPOSATHOCTEH;; pacnpeoeneHuii;
— HUMETb NPEICTAaBICHUE O COBMECTHBIX uMems npedcmasienue o
pacnpeeIeHusIX CIIy4yalHbIX BEJINYUH; KOOUPOBAHUU, OBOUYHOU
3anucu, 080uUYHOM Oepese;
B nosceonesnoii srcuznu u npu uzyuenuu opyaux 81ademsv OCHOBHbIMU
npeomemos: yMemv npuMeHsms Memoo
—  BBIYUCJIATH UM OLEHUBATh BEPOSTHOCTU Mamemamuyeckou
COOBITHIA B pealbHOM JKU3HU; UHOYKYUU,
—  BBIOMpATh METOABI MOAXO/AIIEr0
peJIcTaBlIeHUs U 00pabOTKU JaHHbIX
Texcmo | — Pemarb pa3Hble 33129 OBBIIICHHON Locmuoicenue
evle TPYIHOCTH; pe3yremamos pazoena |l
3a0auu | — aHaAJTM3UPOBATh YCIIOBHE 3aJ]auH, BEIOUPATh

ONTUMAJIBHBIA METOJI PELIEHUS 3a]auu,
paccMaTpuBasi pa3JIMuHbIE METO/IBI;

— CTPOMTH MOJEIb PELIEHUS 3a1a4H, IPOBOINUTH
JI0Ka3aTeNbHbIE PACCYKIEHUS MPU PELICHUN
3a/1a4u;

— pemaThb 3a/a4u, Tpedyromue nepedopa
BapHUaHTOB, IIPOBEPKHU YCIOBUH, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

— aHaNM3UPOBATh U UHTEPIIPETUPOBATH
IIOJIy4YEHHBIE PEIICHUSI B KOHTEKCTE YCIOBHS
3ajjauu, BEIOUPATh PELICHUs, HE
IIPOTUBOpEYAILNE KOHTEKCTY;

— TEpPEBOAMTH IIPU PELICHUHU 331a4H




nHpopMaIuo 13 0THON (HOPMBI 3aMKCH B
IPYTYI0, UCTIONB3YS TIPU HEOOXOTUMOCTH
CXEMBbI, TaOJIHIIBI, TpaUKH, JUATPAMMEI.

B nosceonesnoti scuznu u npu usyuenuu opyaux
npeomemos:

— pelarb NPaKTHYECKUE 33aa4M U 3a7a4u U3
JIPYTUX MPEIMETOB

TI'eomem | — Bragers reOMETPHYECKUMU MTOHATHSAMH TIPH —  Umems npeocmasnenue 0o
pus pEIICHUH 3a71a4 ¥ MPOBEJACHUHN AKCUOMAMUYECKOM —
MaTEeMaTUYECKUX PACCYKJICHUI; Memooe;

—  CaMOCTOSITENILHO ()OPMYIUPOBATH —  e1aoemv noHAmMuUeM
orpezieNieHusl TeOMETPUUYECKUX Puryp, 2eomempudecKue mecma
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX M mouex 8 npoCmpancmee u
MpU3HAKaX T€OMETPUYECKUX QUTYp U yMemb NPUMEHSAMb UX OJis
000CHOBBIBAThH MJIU OMPOBEPTaTh UX, peutenus 3a0ay;
00001IATh WM KOHKPETU3UPOBATH PE3YILTATBL | —  yyemsb npumeHsmy O
Ha HOBBIX KJIaccax (uUryp, IpOBOIUTH B peuteHust 3a0ay ceolUcCmea
HCECJIOKHBIX ClIydasX KJ'IaCCI/I(i)I/IKaLII/IIO (1)I/Il"yp NIAOCKUX U agygpaHHblx
M0 Pa3JIMYHBIM OCHOBAHUSIM; yenos;

— HCCIICA0BATb YCPTCIKH, BKIIIHOYAA KOM6I/IHaIII/II/I —  NpUMeHAmMb Npu peuleHuu
(bHpr, HU3BJICKATh, 3a0a4 qbopmyjzy

—  MHTEPHPETUPOBATH U MPEOOPa30BHIBATH PACCMOSIHUSL OM MOYKU 00
uHpopMaIio, MpeACTaBICHHYIO Ha YepTexax; NAOCKOCIU;

—  pemaTh 3a/1a4yu TEOMETPUUIECKOTO —  e1ademv pasHbiMU
COJIep>KaHusl, B TOM YHCIIE B CUTyaIusIX, KOraa cnocobamu 3a0anus
AJITOPUTM PEIICHUS HE CIEAYET SIBHO U3 nPAMOLL U NAOCKOCMIU
YCIIOBUS, BBITIOJHATH HEOOXOTUMBIE IS VPABHEeHUAMU U YMemb
pelieHus 3a/1a4u JOTOJTHUTEIHHBIC NpUMeHamMb NPU peuleHuu
MOCTPOEHUS, UCCIEA0BATH BO3MOKHOCTh 3a0au;

MMPUMCHCHUSA TCOPEM N (bOpMyJ'I AJId pCIICHUA —  NPUMEHAMb NpU peuleHuu
3a1a4; 3a0a4 u dokazamenbcmee

—  yMeTh OpMYIUPOBATh U I0KA3bIBATH meopem 8eKMOPHbIl Memoo
TEOMETPUUYECKHUE YTBEPKICHUS; U Memoo KoopOuHam;

—  BIAJETh NOHATUSAMU CTEPEOMETPUM: IPU3MA, | —  uMemb NPeoCmasieHue o
napajuieJenune;], MupaMuia, TETPadIp; nIOWaou OpmMo2OHAILHOU

—  UMETh MPEACTABICHUS 00 aKCHOMax npoexkyuu,

CTEPEOMETPHUU U CIEICTBHAX U3 HUX U YMETh | —  yMemb peuams 3a0ayll Ha
MPUMEHSTh UX TPU PEIICHUH 3a/1a4; NIOCKOCMU MEMOoOami

— YMETh CTPOUTH CEYEHUSI MHOTOTPAHHHUKOB C cmepeomempuu,
HCIIOJIb30BaHUEM PA3IMYHBIX METOJIOB, B TOM
YUCJIe U METOJIa CJICSIOB;

—  WMETh MPEACTABICHUE O CKPEUTUBAIOIINXCS
MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI ¥ pacCTOSTHUE MEXIY HUMH;

— TIPUMEHATH TEOPEMBI O APATIICIIBHOCTH
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE MPU
pEIICHUH 3a]1a4;

— yYMETh IPUMEHSATH MapajlieIbHOE
IPOCKTHPOBAHHUE JIIsl U300pakeHus: GUryp;




YMETh IPUMEHSTH MEPIECHANKYIIPHOCTH
IPSMOM 1 TUIOCKOCTH MIPH PELICHUH 3371a4;
BJIAJICTh MMOHATUSMHU OPTOTOHAJILHOE
IPOEKTUPOBAHUE, HAKIIOHHBIC U MX MPOCKIHH,
YMETh IPUMEHSTH TEOPEMY O TpeX
NEePHEeHANKYIISAPAX MIPU PEIICHUHN 33/1a4;
BJIQJICTh MOHATUSIMU PACCTOSTHUE MEXITY
¢urypamu B mpoCTpaHCTBE, OOIIN
HNEePHECHANKYIISP ABYX CKPEIINBAIOIINXCS
OPSAMBIX U YMETh IPUMEHSTh UX MIPU PELICHUN
3a1ad;

BJIAJICTh MIOHATHUEM YTOJI MEKAY NMPSIMOH U
IUTOCKOCTBIO 1 YMETh IMTPUMEHSTH €r0 IIPU
peLIeHUN 3a1ay;

BJIAJIETh MIOHATUSMHU JBYTPAHHBIH yrojI, yroi
MEXY TUIOCKOCTSIMH, MIEPIICHANKYIISIPHBIC
IUIOCKOCTH M YMETh IPUMEHSATH UX MIPU
pelIeHUH 3a1a4;

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

COCTaBJISITh C UCIIOJIb30BAaHUEM CBOMCTB
reoMeTprUecKuX (Uryp MaTeMaTu4eckue
MOJIEJH JUIsl peLIeHUs 3a/1a4 PAKTUYECKOTO
XapakTepa U 3aJa4 U3 CMEKHBIX TUCLMILIMH,
MCCJIEZIOBATh MOJIyYEHHbIE MOJEIU U
MHTEPIPETUPOBATH PE3YNIbTAT

Bexmop | — Bnaneth NOHATHSAMH BEKTOPBI H UX Locmuoicenue pezyromamos

bl u KOOPJMHATHI; pasoena II;

KOOpOu | — yMeTh BBINOJIHATE ONEPALlUM Hajl BEKTOPAMH; | — 3A0a6amb NPAMYIO 6

nambvl 6 | —  YCcrONAB30BATH CKAISIPHOE TPOU3BEJICHUE hpocmpancmee,

npocmp BEKTOPOB IIPU PEIICHUH 3a/a4; —  HaxoO0umbv paccmosHue om

amcmee | _  puMeHsTh ypaBHEHHE TUIOCKOCTH, yPaBHCHHUE MOUKU 00 NIOCKOCMU 8
npsAMOii, GopMyJTy pacCTOSHUS MEXKIY cucmeme KOOpOUHam,
TOYKaMHM, ypaBHEHHE cepbl IPU PEeLLICHUU —  Haxooums paccmosnue
3az1ay; MeACOY CKPeugUBaroUUMUCSL

— TPUMEHATH BEKTOPHI U METOJl KOOpJUHAT B NPAMbIMU, 3A0AHHBIMU 6

MPOCTPAHCTBE NPU PEUICHUH 3aJ1a4 cucmeme KOOpOUHam

Hcemopu | —  Vmets npeacTaBieHue 0 BKJIaae BbiIaromuxcs | Jocmuoicenue pesyiomamos

A MaTEMAaTHKOB B Pa3BUTHE HAYKH; pazoena ll

Mmamema | — [IOHUMATH POJIb MATEMATUKU B Pa3BUTHUH

muku Poccun

Memoo | — Vicnionb30BaTh OCHOBHBIC METO/IBI —  Hocmuoicenue

bl JI0Ka3aTeNIbCTBA, IPOBOAUTD JOKA3aTEIbCTBO U pesynvmamos pazoena ll;

Mmamema BBITIOJIHATH OITPOBEPIKEHMUE; —  NpumeHAmb

muKu — TPHUMEHATH OCHOBHBIE METOABI PEIICHHUS mamemamudecKue 3HaHUus K
MaTeMaTHYECKUX 3aJa4; UCC1e0068aHuUIo

— Ha OCHOBE MAaTEMATUYECKUX 3aKOHOMEPHOCTEN OKpYHCaAIOUie20 Mupa

B IIPUPOJIC XapaKTEPU30BATh KPacoTy U (mooenuposanue

COBEPILEHCTBO OKPY’KAIOLIETO MUPA U

@usuyecKkux npoyeccos,




MPOU3BEICHUHN UCKYCCTBA; 3a0ayu SKOHOMUKU)

— MPUMEHSTh IPOCTEHIINE IPOrpaMMHBIE
CpEeICTBA U 3JEKTPOHHO-KOMMYHHUKAIIUOHHBIE
CUCTEMBI IIPU PEIICHUN MAaTEeMaTHYECKUX
3ajay;

— TOJIb30BAThCS MPUKIATHBIMU IPOrpaMMaMH U
MIpOrpaMMaMy CUMBOJIBHBIX BBIYMCIICHUN IS
HCCIIIOBAHMsI MATEMATHYECKUX OOBEKTOB

2. Conep:xaHue TeM y4eOHOro npeamera «MaremaTuka: ajredopa u HayaJja
MaTeMaTH4YecKOro aHaju3a, reomerpus» (280 yacon)

I[TOBTOPEHUE MATEPUAJIA 7-9 KIIACCA T10 AJITEBPE (6u).

JEMCTBUTEJIbHBIE UHCJIA (16 u)

Harypasnbable u 1enble yucina M HMX CBOWMCTBA. PanuoHanbHBIE 4YKClIa W HMX CBOWCTBA.
WppauunonanbHble unciaa M UX CBoMcTBa. JIeHCTBUTENBHBIE YHMCIAa M UX CBOWCTBA. Monyinb
JEWCTBUTEIBHOrO YKciia. MeTol MareMaTU4eCKO MHAYKIMH. J(eTMMOoCTh 1enbiX uncel. [enenue
¢ octatkoM. CpaBHeHus. Penienue 3a1a4 ¢ 1eI0YHUCICHHBIMU HEU3BECTHBIMMU.

YHCJIOBBIE ®YHKIIMHU (20 u)

Oynkuuu. Obnacte onpeaeneHus ¥ MHOXecTBO 3HadeHui. ['paduk ¢ynkmum. [Tocrpoenue
rpaduKoB (QYyHKUUH, 3aJaHHBIX pa3IMYHbBIMH criocobamu. CBolcTBa (QYHKUMNA: MOHOTOHHOCTD,
YeTHOCTh M HEYETHOCTb, IEPHOAMYHOCTh, OTPAHMUYEHHOCTh. IIpOMEXKYTKH BO3pacTaHusi u
yObIBaHUs1, HauOObIIee U HAUMEHbIIEe 3HAYEHUs, TOUKU 3KCTpeMyMa (JIOKQJIBHOTO MakCUMyMa U
MuHHUMyMa). ['paduueckass wunTepnperanus. Ilpumepbl QyHKIMOHANBHBIX 3aBUCHMOCTEH B
peabHBIX MPOLECCaX U ABICHUSX.

Cnoxnas ¢yHkuus (xkommnosuuus ¢yHkuuii). B3aumuo oOparnbie pyHkumuu. O6nacth
orpeJiesieHus: U 00acTh 3HaueHuil oOpaTHoi ¢pyHkuuu. I'padux obpaTHOl GyHkunu. Haxoxaenue
¢byHKIMHU, 00paTHON TaHHOM.

CrenenHass (¢yHKUMS C HaTypaJbHBIM IIOKa3aTeiaeM, e€ CBoilcTBa U rpaduk.
BeprukanbHble U TOpU30HTAIbHBIE aCUMITOTHI IpadukoB. ['paduku qpoOHO-ITMHENHBIX QYHKIUI.

TPUTOHOMETPUYECKUE ®YHKIINU (31u4)

YucnoBass okpyx’HOCTb. CHHYC, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC IPOMU3BOJIBHOTO YrJja.
Panunannas mepa yria. CuHyC, KOCMHYC, TaHI€HC M KOTAaHI'€HC 4YMCia. TpUrOHOMETpUUYECKHE
¢byHKIMH, UX CBoWcTBAa M TrpadukH, NEpUOIUYHOCTb, OCHOBHOW mepuona. OOparHble
TPUTOHOMETpHUYEcKHe (PyHKIMHU, UX CBOMcTBa M rpaduxu. I'padux rapmMoHHUYECKOro KojieOaHHs.
ITpeoOpa3oBanus rpaKOB TPUTOHOMETPUUECKUX (YHKIMIA: MapaiebHbIN IepeHOC, CUMMETPUs
OTHOCHUTENIbHO OCEel KOOpAWHAT U CUMMETpPUS OTHOCUTENbHO Hayana KOOpAMHAT, CUMMETpUs
OTHOCHUTEJIBHO NPSAMOM y = X , paCTsDKEHUE U CKATUE BAOJb OCEH KOOPANHAT.

TPUTOHOMETPUYECKUE YPABHEHNW S 1 HEPABEHCTBA (23 4.)

Pemenne  mpocTedInmMx — TPUTOHOMETPUYECKHMX  ypaBHEHHMH.  MeTtonel  penieHus
TPUTOHOMETPUYECKUX YPABHEHUI: 3aMEHA IIEPEMEHHOM, PA3JI0KEHUE HA MHOKUTEIIN, OJHOPOJAHbBIE
YPaBHCHHS.

ITIPEOEPA30OBAHUE TPUTOHOMETPUUYECKHNX BBIPAYKEHMIA (30 u)



OCHOBHBIC TPUTOHOMETpUYECKHEe ToXxAecTBa. Dopmyibl mpuBeneHus. CHHYC, KOCHHYC H
TAHI'€HC CYMMBI M pa3HOCTH JBYX yrioB. CHHYC M KOCHHYC JBOWHOTO yriia. Dopmyiisl
noJoBUHHOTO yria. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPUYECKUX (YHKIMH B MPOU3BEACHHE U
MIPOU3BE/ICHUS B CyMMY. BhIpaskeHHE TPUTOHOMETPHUCSCKUX (DYHKIMI Yyepe3 TaHTCHC MOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHHsi TPUTOHOMETPHYECKUX BbIpaxkeHuil. [IpeoOpasoBaHue BhIpaKCHUS
Asinx+Bcosx k Buay Csin(x+t). PemieHre TpUrOHOMETPUUESCKUX YPABHCHHUH C MCIIOJb30BaHHEM

dhopmyi.

KOMIUIEKCHBIE UHUCJIA (14 1)

Kommekcupie uucna. ['eomerpuyeckas UHTEpOpeTalvsi  KOMIUIEKCHBIX — YHCEL.
JleiicTBUTENbHAS U MHUMAsl 4YacTh, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4uciia. Anredpandeckas u
TPUTOHOMETpHUYECKast (OPMBbI 3alMUCU KOMIUICKCHBIX uHceld. Apudmernyeckue ISHCTBHUS HaX
KOMIUIEKCHBIMU YHCIIAaMU B pa3HbIX Gopmax 3anucu. KoMIIekcHO conpsiKeHHbIE YUCIa.

Bo3Benenne B HatypanbHyIO cTeneHb ((popmyrna Myaspa). U3BineueHne KyOU4ecKOro KOpHS
13 KOMITJIEKCHOTO YHUCIIa.

[TPOU3BOJIHAS (43 )

Uucnossle nocinenoaresbHOCTH. [loHATHE 0 Tipeaene nocnenoBaTebHOCTH. CylIeCTBOBaHUE
IIpeziejla MOHOTOHHOM OTPaHUYEHHOM IOCIIEI0BATEIBHOCTH. J{I1MHAa OKpY>KHOCTH U IUIOLIAb Kpyra
KaK IpeJienbl mocieaoBareabHocTel. beckoneuHo yObIBaromasi reoMeTpuyecKas Mporpeccus u ee
cymma. TeopeMbl o mpenenax mnocienoBaTesnbHOCTE. llepexon k mpenenam B HEpaBEHCTBAaX.
[Tonsitre o HenpepbrIBHOCTH (pyHKIMU. OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX QYHKIMAX. [loHsTHE
o npezene GpyHkuuu B Touke. [loBenenne GpyHkuuil Ha 6ECKOHEUHOCTH. ACUMITOTHI.

[TonsTe 0 MpOM3BOAHOW (YHKIWHU, (PU3MUYECKHA U T€OMETPUYECKUN CMBICT MPOU3BOIHOM.
VYpaBHeHHe KacaTeabHOU K rpaduky ¢yHkiuu. IIpousBogHble CyMMBbI, pa3HOCTH, IPOU3BEACHUS U
gacTHOTO. [Ipon3BOHBIE OCHOBHBIX AJIEMEHTapHbIX QYHKIMH. [Ipon3BoiHbIE CI0KHOM U 00paTHOM
¢byHkuuii. Bropas mpousBoHas.

[IpumeHneHrne MNPOU3BOJHOM K UCCIENOBaHMIO (QYHKIMA M TMOCTPOCHHUIO TpaduKoB.
Hcnons3oBaHKe IPOU3BOAHBIX IIPU PELICHUU YPaBHEHUN U HEPABEHCTB, IIPU PELICHUU TEKCTOBBIX,
(¢u3NYeCKUX M TEOMETPUUECKHUX 3aj]ad, HaXOKJIEHUU HauOOJIbIIMX W HAUMEHbIIMX 3HAYCHUH
¢yukuuu. Ilpumepsl Hucnonb30BaHMS MPOU3BOAHOM U HAaXOXKJEHHsS HAWIy4dlLIero pelieHus B
NpUKIaJHBIX 3anadax. HaxoxknaeHue ckopocTu [uisl mporecca, 3aJaHHOro (OopMysoN WM
rpadukom. Bropas npousBoaHas u ee GU3NUECKUN CMBICIT.

KOMBHUHATOPUKA u BEPOATHOCTD (14 u)
[IpaBmio ymuHoxenus. [lepectanoBku u (axTopuayibl. BelOOp HECKOIBKUX 3JIEMEHTOB.
bunomunansubie kKodpuureHTsl. CiryyaitHble COOBITHS U UX BEPOSATHOCTH.

[IOBTOPEHUE MATEPUAJIA TIO AJTEBPE U HAYAJIAM MATEMATUYECKOI'O
AHAJIM3A (13 4.

I[MOBTOPEHUE MATEPUAIJIA T10 TNTAHUMETPUU 3A KYPC 7-9 KITACCOB(12 u)

IloBropenne mnnanuMerpud. Pemenue 3amad Ha CBOWCTBA MEQUAHbI TPEYTOJIBHUKA.
UYeTbIpE€XyrobHUKM W MX CBoiicTBa. PemeHue 3amay Ha CBOHCTBAa BBICOT M OUCCEKTPHC
TpeyroiapHuka. OTHOLIEHHE OTpPE3KOB, OTHOLIEHWE Iuomane. KacarenpHas K OKpY>KHOCTH.
Kacaronmecs n nepecekatromuecss OKpy»KHOCTH. OKpPY>KHOCTH, CBSI3aHHBIE C TPEYTOJIbHUKOM H
YEeTBIPEXYTOJIBHUKOM. [IponmopuyvoHanbHbIE OTpPE3KH B OKPYKHOCTH  YTIIbl, CBS3aHHBIE C
OKpY>KHOCTBI0. [loobue TpeyrompHuKoB. HekoTopbie CBOWCTBA BHICOT M TOYKH HX TEPECEUCHUS.
Teopembl MeHnenas u UeBbl.



BBEJEHUE B CTEPEOMETPHIO (3 4)

[Ipenmer crepeomerpuu. IIpocTpancTBeHHBIE (GUTYpBL: KyO, Napaiesienunesn, Mpu3Ma,
nupamuia, chepa u map. OCHOBHbBIE MOHATHUS CTEPEOMETPUHU. AKCHOMBI CTEPEOMETPUU. AKCHOMBI
CTEpEOMETPUU B 3ajJayax Ha JIOKAa3aTeIbCTBO M IIOCTPOCHHUE C HCIOJIb30BAaHUEM MOJENEH U
n3o0paxeHuit kyba, Terpasapa, nupamuasl. CrneacTBusi M3 akcuoM. TeopeMbl O IUIOCKOCTH,
IIPOXOIALIECH: Yepe3 MPsIMYI0 U HE JIEKAIIYI0 Ha HEW TOYKY; Yepe3 JBE MEPECEKAIOIINECS MPSMBIE.
Pemenue 3amau Ha NpUMEHEHHE aKCHMOM CTEPEOMETPUM U HX CIEACTBHM C HCIOIb30BAHHEM
MoJienelt 1 n300pakeHuil KyOa, napanenenunena, nupaMmuasl. [lepecedenne npsmMon U MiI0CKOCTH,
IBYX IUIOCKOCTEH. TeXHHKa BHIOJHEHUS MIPOCTEHIINX CTEPEOMETPUUECKUX YEPTEKEN.

ITAPAJIJIEJIBHOCTH ITPSIMBIX U TIJIOCKOTEM (17 u)

[TapannenpHble npsiMble B MPOCTpaHCTBE. Teopema O MpsAMOM, MPOXOAAIIEH Yepe3 TaHHYIO
TOYKY MapajuleNbHO JaHHOU mpsMoi. [lapamiensHOCTh TpexX MpsSIMbIX.

[TapanmnenpHOCTh MPSAMONM U IUIOCKOCTH. B3anMmHOe pacnosioskeHne NpsMOM U IJIOCKOCTH B
npoctpanctBe. [Ipu3Hak mapamuienbHOCTH MPSAMOM U MJIOCKOCTH. Teopema O JIMHHUU MepecedeHus
JBYX IJIOCKOCTEH, O/IHa U3 KOTOPBIX MPOXOAUT Yepe3 MPsIMYI0, HapauieIbHy0 APYTroil MIOCKOCTH.
Teopema o IByX mapaijieNbHbIX MPSMBIX, OJJHA U3 KOTOPHIX MapalijielibHa JAHHOH IMIIOCKOCTH.

CkpeuuBatouiecst npsmble. [Ipu3Haku ckpemmBaromuxcsi OpsMbiX. Pernenue 3amay Ha
B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE C MCIOJB30BAaHUEM MOJENEH M U300paxKeHHi
MHOrOrpaHHUKoB. Teopema O paBeHCTBE [JByX YIJIOB C COHAIPaBICHHBIMU CTOPOHAMH.
Omnpenenenue yria MexJIy OpsMbIMU. PerieHve 3aa4 Ha BBIYUCICHUE YIJIIOB MEXKIY MPSMBIMH B
MPOCTPAHCTBE C WCIIONB30BAaHUEM HM300paXeHUH KyOa, NPaBMWIIBHOTO TETpaj/apa, a TaKkKe
MHOTOYTOJIbHUKOB, PAaCIOJOKEHHBIX B PAa3JIMYHBIX IUIOCKOCTSX. PelleHue 3ajay Ha B3auMHOE
PacnosoKeHUe NPSMbIX B IPOCTPAHCTBE.

[Tapannensubie iockoctu. [Ipu3Hak mapainenbHOCTH MIOCKOcTel. CBOWMCTBA MapauIeIbHBIX
miockocteil. OmnpeneneHue napajulelibHbIX NPsAMOM M IUIOCKOCTU. llpu3Hak mnapamienbHOCTH
MPSIMOM M TUIOCKOCTH.

Terpasap. [lapannenenunen, ero cBOMCTBA. 3aa4u HAa MOCTPOCHUE CEYEHUH.

HEPITEHJINKYJISPHOCTH IPSIMBIX U IIJIOCKOCTEM (18u)

[lepneHauKyaspHBIE IpPSAMBIE B IMPOCTPAaHCTBE. JleMMa O AByX MapajulelIbHBIX IMPSIMBIX,
MEepNEeHIUKYISIPHBIX TpeTbel. Onpeenennue npsmMon, NeprneHIuKyISpHON MIockocTu. Teopemsl o
NapajuleIbHbIX MPSAMBIX, IEPIEHIUKYIAPHBIX IUIOCKOCTH. [IpU3HaK nepneHauKyIsspHOCTH MPAMOMR
U IUIOCKOCTH. Pelenue 3amad Ha 10Ka3aTeabCTBO, MOCTPOEHUE M BBIYUCIICHHUE C UCIOJIb30BaHUEM
[IPU3HAKA TEPIEHIUKYIAPHOCTU NMPAMOU M IUIOCKOCTH. Teopema o0 nmpsMOH, NEPHEHAUKYISPHON K
IJI0CKOCTH. PaccTossHre oT ToukM 0 mockocTu. lleprniennukynap u HakiaoHHas. Teopemsl 0 Tpex
neprneHaAukynspax (mpsmas u oOpartHas). PemieHue 3amad Ha J0Ka3aTeslbCTBO, MOCTPOCHUE U
BBIYHMCIICHHE C MCIOJIb30BAHUEM NPU3HAKA NEPIEHIUKYJSPHOCTH MPSAMON M IIOCKOCTH, TEOPEM O
Tpex MEePIEeHIUKYIIApax.

Omnpenenenne yria Mexay HAKIOHHOW M INIOCKOCTBIO. O BeNMYMHE yIila MEKIY HaKJIOHHOU
U IJIOCKOCTBIO U METOZAX €ro HaX0XkAeHMs. Pemenune 3a1a4 Ha HaXOXKICHUE yIiia MEXIY IPIMOM U
IUIOCKOCTBIO € HCIOJIB30BAaHUEM M300paXKeHUH KyOa, MpaBWIIBHOTO TETpaspa, NpaBUIBHOU
MIAPaMUJBI.

JIByrpaHHbIi yron. JIMHEWHBI yroia AByrpaHHOro yria. TeopemMa O JMHEHHOM yrie
JABYrpaHHOro yriua. lIpu3sHak mepneHguKyIspHOCTH JABYX IIIOCKOCTEeH. IIpsAMOyronbHbIM
napajutenenunes. TpexrpaHHbI yroyu. Yroig Mexay ABYMs IIOCKOCTSIMHU. MeToJbl HaXOXICHUS
JBYI'PAaHHBIX YIJOB M YIJIOB MEXKIy ABYMs IUIOCKOCTAMM. PeleHue 3a1a4y Ha ompeneieHue u
NPU3HAK TEPNEHIUKYJSPHBIX IUIOCKOCTEH, HCHOIb3ys H300pakKeHUs MPaBUIIBHOTO TETpa’zpa,
NPaBUIBHOM MUpaMubl, KyOa.



MHOI'OT'PAHHUKMU (14 u)

Bunel muororpannukoB. ['eomerpuyeckoe teno. Teopema Ditniepa.

[Mpusma. Buner mnpusm. I[lnomaaum monHOH U OOKOBOM  MOBEPXHOCTH  IPU3MBI.
[IpoctpancrBenHas Teopema [ludaropa.

[Mupamuna. Buapl nupamua. DeMEHThl IPABWIBHOM NUpaMUIbl. YCeueHHas NHpaMuia.
[Tnomaayn GOKOBOW | IMOTHOM MOBEPXHOCTH IMUPAMU/IBI.

Cummerpust B mpocTpaHcTBe. [IpaBuilbHbIE MHOTOTPaHHMKH. OJIEMEHTbl CHUMMETPUU
MIPaBUJIbHBIX MHOTOTPAHHUKOB.

[TOBTOPEHUE MATEPUAJIA I1O TEOMETPUU 3A KYPC 10 KITACCA (6 4)

3. TemaTuueckoe INIAaHHPOBaHUE

10 MaTeMaTHKe: ajredpe H HAYAJIAM MaTeMaTHUYeCKoro anajan3a, reomerpuu B 10E kiacce

Yuuteian: Jyuaesa O.C.

YueOnuk: 1) Maremaruka: anreOpa 1 Hayajla MaTEMAaTUYECKOTO aHaIu3a, reomeTpusi. Asiredpa u
Hayasla MaTeMaTHyeckoro aHanusa. 10 kimace. Y4ueOHUK 111 0011e00pa30BaTeIbHBIX OpraHu3anui
(6a3oBbIii 1 yriryOseHHbIH ypoBHH). B 2 4. / A. I.Mopakosuy, [1.B. Cemenos. — 8-¢ u3., crep. -
M: Muemo3suna, 2019. — 455 c.;
2) Maremaruka: anredpa u Hauaia MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpus. Anredpa u

Havasia MaTeMaTHdeckoro aHanusa. 10 kimacce. 3anauHuk asst 0011eo0pa3oBaTeIbHBIX OPraHU3aLUi
(6a3oBbIii U yrinyOaeHHbIH ypoBHNK). B 2 u. / A. T.Mopukosuy, [1.B. Cemenos. — 10-e u3s., crep. -
M: Muemo3suna, 2021. — 351 ¢.;

3) Maremaruka: anreOpa 1 Hayajga MaTeMaTH4YeCKOro aHan3a, reoMeTpus. [ eomeTpusl.
10-11 xmaccer: yued. uist 001eo0pa3oBar. yupexkIeHuit: 6a30BbIil 1 yriuyoneHHblid yposenu / JI.C.
Artanacs, B.®. byry3os, C.b. Kagomues u ap. — 10-e uzg., crepeotun. — M.:IIpocsemenue, 2022.
—287c.

KonuyectBo 4yacos

Bcero 280 gacos; B Heeno 8 yacos
TemaTnueckux MpoBepovHbIX padboT 13
AJIMUHUCTPATUBHBIX KOHTPOJIbHBIX paboT_4

COKpaH.[eHI/Iﬂ, HMCII0JIb3yEMbI€ B KAJICHAAPHO-TEMATHYE€CKOM IVIAHUPOBAHMH |

Tunel ypokos:
YOH3 - ypok OTKpBITHSI HOBOTO 3HAHUS;
KY-xoMOuHIpPOBaHHBIN ypOK;
YP-ypok pedrekcunu;
YOC3-ypok 00001IeHHs ¥ CUCTEMATH3AINH 3HAHUIA;
YPK-ypok pa3BuUBaromero KOHTpOoIs;

Buaer koHTpOIIS:
®O-¢ppoHTATBHBIN OIPOC;
NPK-unauBuyanpHas paboTa Mo KapTodKam;



WNPJl-unauBunyanpHas paboTa y TOCKH;
CP-camocrosiTenbHas padboTa;
[TP-nmpoBepounas padora;
KP-kontponbHas padora;
MJ/I-maTemMaTH4YECKUN TUKTAHT;

Ne Tema ypoka Kou-
YPOK BO
a qaco

Tun
ypoka

XapakTepucruka
JeATEIILHOCTH yYaliXCsI
WIN BUJBI y4eOHOU
JeATEIIEHOCTH

Buanl
KOHTD
0714,
u3Mep
UTCITH

Jlata
MIPOBEICHU
A

Ilna | ®a
H KT

| verBepTH (72 yaca)
IMoBTOpeHue MaTepuasa mo ajaredpe 7-9 kiaacca (6 yacos)
Ilosmopenue mamepuana no naanumempuu 3a Kypc 7-9 knaccoe (12 wacos)

1-2 | IloBTOpCHHME 2
Matepuana 7-9
KJ1acca 1o ajireope

KY

3HaTh MaTepua, U3yuCHHbIH B
Kypce anreOpsl 3a 9 Kiacc
YMeTb IPUMEHSTH MOJy4YCHHBIC
3HaAHWS Ha IPaKTHKE.

YMeTb JIOTHYECKH MBICIIUTB,
OTCTaMBaTh CBOIO TOUKY 3PCHUS
U BEICJTYIIINBATH MHEHHE
ApYrux,

paboTaTh B KOMaH/IE.

®0
WPJ]

1
Heze
TSt

3-4 | IloBTOpeHUe 2
Mmatepuana 7-9
KJIacca 1o anredpe

KY

3HaTh MaTepuall, U3yuYeHHbIN B
Kypce anreOpsl 3a 9 kiacc
YMeTh NpUMEHSTh OTy4YEHHbIE
3HAHMS Ha TPaKTHKE.

YMETh JTOTMYECKH MBICIIHTB,
OTCTaMBaTh CBOIO TOUKY 3PEHHUS
U BBICITyIIUBaTh MHEHHE
ApYyTrHx,

paboTaTh B KOMaHJIE.

®O
WP]I

HEOC
A

5-6 | IloBTOpeHue 2
Mmatepuana 7-9
KJIacca 1o anredpe

KY

3HaTh MaTepuall, U3yuYeHHbIN B
Kypce anredpsr 3a 9 kiacc
YMeTh NPUMEHSITh OJy4YEHHbIE
3HAHMS Ha TIPaKTHKE.

YMeTh JIOrn4ecKd MBICIIUTD,
OTCTauBaTh CBOIO TOYKY 3PEHHS
U BBICIYIINBATh MHEHHE
JPYTHX,

paborarb B KOMaHe.

®O
WP]I

HEOC
A

7-8 | Venvt u ompesku, 2
CBS3AHHbLE C
OKDYIHCHOCMBIO

YOC3

DopMyIMpOBaTh U 1I0Ka3bIBATh
TEOPEMBI 00 yTIIe MEXITY
KacaTeJabHOU U XOpI0i, 00
OTpe3Kax MepeceKaromuxcst
XOpJI, 0 KBaJpaTe KacaTeIbHOM;
BBIBOJUTE (DOPMYJIBI IS
BEIYUCIICHUSI YTIIOB MEKIY
JIBYMS TICPECCKAFIUMUCS
XOpAaMu, MEXY IBYMS
CCKYIIUMH, TIPOBEACHHBIMHU U3
OJIHO# TOUKH; OPMYITHPOBATH
1 JTIOKa3bIBATh YTBEPIKACHHS O

HUPK

Heoe
s




CBOWCTBaxX U NMpHU3HAKaxX
BIIMCAHHOTO U OMHUCAHHOTO
YeThIPEXYTOJILHUKOB; PELIaTh
3a[]a4d C UCIOJIb30BaHUEM
U3Y4YEHHBIX TEOpeM U popmy

JlelicTBUTE/IbHDbIE

yucaa (15 yacos)

JemnmocTb
HaTypaJIbHbIX YKCEI.
[Ipuznaku
JIETTMMOCTH

1

YOH3

CB00OOIHO OIIEpHPOBATH
MOHATHSAMHE: HATypabHOE
YHUCII0, MHOKECTBO
HATypaJIbHBIX YUCEI, 1IEI0e
YHUCII0, MHOYKECTBO I[ENTBIX
grcel, OOBIKHOBEHHAs APOOB,
JecsTHYHAs IpoOb,
JIENCTBUTEIBLHOE YHCIIO,
MHOKE€CTBO I€HCTBUTENBHBIX
YHCes, TeOMETPHYECKAs
HHTEPIPETANNs HATYyPATbHBIX,
LENBIX, JEHCTBUTENBHBIX
YHUCEIL

Jloka3eIBaTh U UCIOIL30BAThH
MPU3HAKH ACTUMOCTH CYMMBI U
MIPOU3BECHUS [TPU
BBITIOJTHEHUH BEIYUCIIEHUH 1
pEIICHUH 33/1ay.

0l0)

HEOC
JIA

10

[Ipocteie
COCTaBHBIC YMCIIA.
JleneHue ¢ 0CTaTKOM

YOC3

Jloka3bpIBaTh U UCIOJIb30BATh
IIPU3HAKYU JEITUMOCTU CYMMBI U
IIPOU3BENICHUS IIPU
BBITIOJIHEHUY BBIYMCICHUN U
pelIeHny 3a1ay.

NPK

HeJe
Bt

11

HOJl m» HOK
HECKOJIbKUX
HATYPaJbHBIX YHCEI.
OcHoBHast TeopeMa
apuMETUKHN
HaTYpaJIbHBIX YHCEI

YOH3

Haxomuts HOJI 1 HOK
Pa3HBIMH CTIOCO0AMU H
WCTIONIb30BaTh UX MPH PEIICHUN
3a/1ad.

WPJ
®0

HEOC
A

12

Pauumonanbubie ynciaa

YOC3

CB00OIHO OTIEpPUPOBATH
MOHATHAMHA: OOBIKHOBEHHAS
Ipo0b, TecATUIHAS qPOOb,
CMEIIIaHHOE YHCIIO,
PpaIoHAIBEHOE YUCIIO,
MHOXKECTBO palfMOHAJIbHBIX
YHnCEJI, palliOHAJIbHBIX.
BBINONHSTE BEIYUCICHUS U
npeoOpa3oBaHus BEIPAKEHHH,
COZIepIKAIHX ACHCTBUTEIBHBIC
YHCIIa, UPPALHOHANBHEIE,
paLOHABHBIC YHCIIA.

o0

HEOC
A

13

Hppauunonaibusie
qucia

YOC3

CB0O0OOIHO OTIEPUPOBATH
MOHATHSAME: UPPALHOHATIBHOE
YHCJIO.

BBINONHATH BRIYHUCICHUS U

0l0)

Hele
JIA




npeoOpa3oBaHUs BEIPAKEHUH,
CoJleprKallnX AeHCTBUTEIbHBIC
YHUCla, UppalOHAIbHEIE,
pauuoHaIbHbIE YKCTA.
BrINoNHATE OKpyTIIeHUE
paIMoHaTBHBIX U
HppaIMOHAIHHBIX YHCEIN C
3aJJaHHOM TOYHOCTBIO;

14

Hppauuonanbusie
qucia

KY

CB00OOIHO OIIEpHPOBATH
MOHATUSAMHU: HPPaAIlMOHAIIBHOE
YHCIIO.

BBINONHATE BBIYHCICHUS U
npeoOpa3oBaHus BEIPAXKECHUH,
COJIePIKAIIUX NeHCTBUTENbHBIE
yycla, UppallioOHaJIbHbIE,
panuoHalbHbIE YHCTIA.
BbINONIHATE OKpYyIIEHUE
paLMoOHAIBHBIX U
HppalMOHAIbHBIX YHCEN C
3aJJaHHOI TOYHOCTBIO;

WPJ
CP

Hele
s

15-16

Yenvr u ompesku,
CB8A3aHHble C
OKDYHCHOCIBIO

YOC3

DopMyHpOBaTh U TOKa3bIBATh
TEOpPEMBI 00 YTIIe MEXITy
KacaTeIbHON 1 XOPIOoii, 00
OTpe3KaxX MepeCceKArOIINXCs
XOp7, O KBajJjpaTe KacaTelIbHOM;
BBIBOJUTH (hOPMYJIBI IS
BBIYHCIICHUS YTJIOB MEXY
JIByMSI TIEPECEKAIOIIUMUCS
XOpAaMu, MEXKIY IBYMS
CEKYIIUMH, IPOBEAEHHBIMU U3
OITHOH TOYKH; (HOPMYITHPOBATH
1 JIOKa3bIBAaTh YTBEPKACHUS O
CBOWCTBaxX ¥ MPHU3HAKAX
BIIMCAaHHOTO U OIMMCAHHOI'O
YeTHIPEXYTOIFHIKOB; PelIaTh
3aJ1a4l C UCII0JIb30BaHUEM
W3YYEHHBIX TeOpeM U Gpopmyn

HUPK

Heoe
s

17

MHokecTBO
IEUCTBUTENbHBIX
qHCeN

KY

CpaBHUBATH JACHCTBUTEIHHBIE
YHUCJia Pa3HBIMU CIIOCO0aMU,
YnopsaouuBaTh 4ucia,
3aMMCaHHbIE B BUJIC
OOBIKHOBEHHOM U IECATUIHON
IpoOu, grcia, 3alUCaHHBIE C
HCIOJIb30BaHUEM
apu(hMETHIECKOTO KBaJIPATHOTO
KODHSL.

CP

HeJe
Bt

18-19

Moaynb
JIEUCTBUTEIILHOTO
quciia

KY

CB00OIHO OTIEpPUPOBATH
MOHATUSIMH: MOZYJIb
JeHCTBUTENBHOIO YUCIA.
Jloka3biBaTh CBOMCTBA MOy IS
JIEWCTBUTEIBHOTO YHCIIA.
BrimonsATs mpeobpa3zoBanue
BBIPAJKEHUH, COAEPKAILUX 3HAK
MOJyYJI.

Pewats ypaBHeHus u
HEPaBEHCTBA C MOIYJIEM.

D0
CP

HEOC
A

20-22

Meton
MaTeMaTUYECKOU
WHIYKIUU

YOH3

IIpumMeHnsaTH METOT
MaTeMaTUYeCKON MHIYKIHH
JUIsL JOKA3aTeNIbCTBA MPU
peleHny 3a1au

0l0)

Hele
BIE:

23-24

Pewenue

Yoc3

BeiBoanTh (hopmyIs,
BEIpayKaloUINe MEAHAHy

D0




Mpey2oNbHUKO8

1 OUCCEKTPUCY TPEYTONbHUKA
4yepes ero CTOPOHEI, a TaKKe
pasznuuHble (HOPMYIIBI IIOMIATH
TPEYTroNbHUKA; (POPMYITHPOBATH
U JI0Ka3bIBaTh YTBEPKACHHS 00
OKPYXHOCTH U MPSIMOH
Oiinepa; pemars 3agaqm,
UCTIONB3YS BHIBEICHHBIC
hopmypl

Heoe
s

25-26

Temaruueckas
NpoBepoOYHAast
padora
«JleicTBUTEJbHbIE
4 CIIa»

YPK

YMeTh NPUMEHATH OTy4YCHHBIE
3HAHMS Ha TIPaKTHKE.

ITP

Hene
st

27

Ananuz
TEMaTUICCKON
MIPOBEPOYHON pabOTHI
«JlericTBUTENbHBIE
JHCIIay

yP

YMeTh MPpUMCHATH NMTOJTYUYCHHBIC
3HAaHUA Ha MMPAKTUKE.

HEAC
JIA

YuciioBbie pyH

kuuu (15 gyacoB)

28-29

Ornpenenenne
YHCII0BOM (PyHKIUM U
CII0cO0b! €€ 3a1anus

2

YOH3
Ky

BiiageTb MOHATHAMH:
3aBHCHUMOCTbD BEJIMYHH,
(bYHKIMS, apTyMEHT 1
3Ha4YCHUE QYHKI[UH, 00JIACTh
OIIpEEIICHHS U MHOXECTBO
3HaueHud QpyHKUMH, rpaduk
3aBHCHUMOCTH, TpaduK
(byHKIUH, YMETh IPUMEHS T
9THU MOHSATHUS NP PEIICHUH
3aj1a4;

NPUMEHSTH NP PEILICHUH

3aj1a4

®O
WP]I

Hene
IS

30

CsaoiicTBa QyHKIUI

YOC3

Brnanets moHATHSIMHU HyITH
(GYHKIMH, TPOMEXYTKH
3HAKOIIOCTOSHCTBA,
BO3pacTaHue Ha YHCIOBOM
POMEXYTKe, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HanOoJIbIIIee U HAaNMEHBIIIEe
3HaueHHe QYHKIMHU Ha
YHCIIOBOM ITPOMEXYTKE, USTHAS
1 HedeTHas pyHKuny;
MIPUMEHSTH 3TH TIOHSATHE NIPU
pelIeHny 3a1ad;

@O0

HEOC
A

31-32

Pewenue
mpey20nbHUKO8

Yoc3

BeIBOAMTE HOPMYIIHL,
BBIPKAIOLIHE METHAHY

1 OHCCEeKTPHUCY TPEYTOIbHIKA
4epes3 ero CTOPOHBI, a TaKKe
pasznuuHbie GOPMYIIbI TUIONIATH
TPEyroJbHUKA; (OPMYITHPOBATH
U JIOKa3bIBaTh YTBEPKACHHS 00
OKPYXHOCTH U NPpSIMOH
Oiinepa; pemars 3a1a4y,
UCIIOJIb3Ys BHIBE/ICHHbIE
dopmyJIbl

D0

HEAC
JId

33-34

CgoiicTBa GyHKIHHA

KY

Brnanets moHaTHsIMU HYITH
(YHKIMH, TPOMEKYTKH

3HAaKOIIOCTOAHCTBA,

0l0)
M

HEOC




BO3pacTaHHe Ha YUCIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoblIee 1 HaUMEHbIee
3HauYeHHEe QYHKIIUHU Ha
YHCIIOBOM IIPOMEXKYTKE, YeTHAs
1 HeYeTHasl GyHKINH;
NPUMEHATH 3T MOHATHE TIPH
peLICHNH 3a/1a4;

JIA

35-36

CaoiicTBa GyHKIMH

KY

Brnanets noHATHAMEU CBOMCTBA
(yHKIHN: 9eTHOCTD,
OTpaHUYEHHOCTE;

MIPUMEHSTH IPU PELICHUH 33134
npeoOpa3oBaHus rpauKoB
GyHKIMHT;

CP

Hene
s

37-38

Ilepuonuueckue
byHKIIUN

YOH3

Brnanets nouatusmu
nepuoandeckas GyHKIusL,
TIEPHOT, TIPIMEHATH 3TH
MTOHATHE TIPH PEIICHUH 3a1aY;

®0
WPJ]

HEAC
JIA

39

Teopema MeHnenas u
Yepnl

Yocs

DopMyHpOBaTh U TOKa3bIBATh
TeopeMbl MeHenast u YeBbl U
HCTIOJB30BaTh UX MPH PEIICHIH
3a1a4

D0

HEne
I8t

40

Onnunc, runepbona u
napaboJa

Yocs

dopMyaHpoBaTh ONpENEICHNS
3IIUIICA, TUIIEPOOIIBI U
napa0oJibl, BEIBOIUTH UX
KaHOHMYECKHE YPAaBHEHUS U
n300paXkaTh ITH KPUBHIE

Ha PUCYHKE

D0
HUPK

HEOE
I8t

41-42

OOparHas pyHKUUSA

YPH3
KY

Brnanets nonstuem obpatHas
(bYHKUMS; TPUMEHSTB 3TO
MIOHATHE IIPU PELICHUH 3a/1a4;

010)

HeJe
Bt

43

[ToBTOpEHME TEMBI
«Hucnossle
GyHKIMN»

VP

B nosceonesnoii sicuznu u npu
U3YYEHUU OpYeUx y4eOHbIX
npeomemos:

— onpenesTh 1o rpadukam n
HCTIONB30BaTh JUIS PELICHUS
IIPUKIJIAJHBIX 3a]a4 CBOICTBA
peansHBIX MPOIECCOB U
3aBHCUMOCTEM

— UHTEPIIPETUPOBATh CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPaKTUYECKOH CUTyaluy;
OIIPEIEIATH 10 rpauKam
MPOCTENIINE XapaKTEPUCTUKU
HNEPUOIUUECKUX MPOIIECCOB B
61oNI0rNM, SKOHOMHUKE,
My3BbIKE, PAAHOCBSI3H U Jp.
(ammmTy A, Mepuoz M T.11.)

HNPK

HEOC
A

44-45

Temaruueckas
NnpoBepoYHast
padora «YmuciioBbIe
GyHKIUM»

YPK

Vmethb NPUMCHSATH NOJTYYCHHBIC
3HAaHUA Ha IMMPAKTUKE.

I1P

HEOC
A

46

Ananmuz
MIPOBEPOYHON pabOTHI
o teme «4YucioBrle

VP

Vmetb NPUMCHSATDH NOJTYYCHHBIC
3HAaHUA Ha IMMPAKTUKE.

Hele
JIA




byHKIIN

47-48 | Temamuueckasn 2 VYPK | Cmpoums usobpasxcenus kyoa, | [P 6
nposepounasn NPAsUIbHO20 Mempasopa, Heze
napaﬂ.rleflenune()a, npusmaul,
paboma ns
nupaﬂ/mdbz U B8bINOJIHAMb
«Ilosmopenue 00NOIHUMENbHbIE NOCHPOEHIUS.
nﬂaﬂumemp”u» Ha smux M306panC€HM}ZX.'
cmpoums mo4Ku nepecedeHusl
np}lMOIZ u niockocmu,
«npoeodumb» npsAmole
nepeceyenus 08yx nI0CKocmell
Tpuronomerpudeckue pynkmum (6 4.)
Beenenue B crepeomerpuio (3 4.)
49-50 | Yucnosas 2 YOH3 | Popmynuposath onpezeneHue ®O |7
OKPY>KHOCTh KY PajHaHHON MCEPBI yIJIa. WP/l | Hene
Haxonuts paguanHyro Mepy s
yIJIa [0 €ro IPalyCHOMN Mepe U
OKPY’KHOCTb Ha KY panauaHHON Mepe. BBuucIsTh CP Hele
KOOp,I[I/IHaTHOﬁ JUINHBL OyT Opr)KHOCTeﬁ. g
IUIOCKOCTH.
53-54 | CunHyc u KOCUHYC 2 KY ®opMyTHPOBATH OPEACICHHS Ccp |7
KOCHHYCa, CHHYyCa, TAHTCHCA, Hejle
KOTaHI'CHCA yTIJla [IOBOPOTA. 151
BrrsicHATE 3HaK 3HAYCHHI
TPUTOHOMCTPUICCKUX
GyHKITHH.
55 | Ilpeomem 1 VOH3 | IlepeuncnsaTs OCHOBHbIE DO 7
cmepeomempuil. ¢urypet B npocTpancTBe HeJe
AKkcuombl (Touxa, mpsiMasi, IIOCKOCTH), st
(hopMyIHPOBATH TPH AKCHOMBI

cmepeomempuu 00 MX B3aUMHOM
PACTIONIOKEHUH U
WUTIOCTPUPOBATH 3TU aKCUOMBI
IIpUMEpaMU U3 OKpY KaroLen
00CTaHOBKHU

56 | Hexomopuwie 1 YOH3 | PopmynupoBath 1 10Ka3bBaTh | PO 7
Ce0CmeUst U3 aKCUOM TCOpEMY O ILIOCKOCTH, Heze

MPOXOoJsLIeH yepe3 npsmMyro u st
HE JICKAIYIO Ha HeN TOYKY, U
TCOPEMY O IIJIOCKOCTH,
poxoJsuIeil uepes e
TIEPECCKAOIIHNECS PSAMBIC
«JlelicTBUTEIbHBIE YHC/Ia» TOBTOpeHue (1 4u.)
«YucaoBbie QyHKIHW) IOBTOPEHHE
(BKJIIOYAsI JUPEKTOPCKYI0O KOHTPOJILHYIO padory) (5 4.)

57 | IloBTOpEeHHE TEMBI 1 YOC3 | Ymers npumensts nonydennsie | M[PJ] | 8
«JleicTBUTELHBIE SHAHITT Ha TpaKTHKE. Hejle
qUCIIa» A

58-59 | [ToBTOpEHUE TEMBI 2 YOC3 | Ymers npumensts nonydenssie | FIPK | 8
«qI/ICHOBBIe 3HAaHUA Ha MMPAKTUKE. HEne
GYHKITUN nst

060-61 HI/IpeKTopCKaﬂ 2 VYPK YMeTh NpUMEHATh NOJyYEeHHBIE KP 8
KOHTpOJIbHAsI paboTa SHAHWA Ha MPAKTHKE. Heze
3a | yeTBepTh BIE;




62 AH”anus 1 VP YMeTh NpUMEHSTh NOJTyYEHHBIE 8
I[I/IpeKTOpCKOf/'I 3HaHUA Ha IMPAKTUKE. HeJe
KOHTPOJIbHOW pabOThI JIs

63 Hekomopble 1 KV ®opmynupoBath U 1okazbiBate | CP 8
cneocmeus u3 aKCuom TCOpEMY O TLIOCKOCTH, Heze

MPOXOALIEN Yepe3 NPSIMYIO U st
HE JIeKAIYI0 Ha HEHl TOUKy, U
TEOpEMY O TIOCKOCTH,
NIPOXOoJsALIEl uepes Be
TNIEPECCKAOIMNECC IPSIMBIC
Tpuronomerpuuyeckue pynkuuu (6 yacon)
IMapateIbHOCTH NPSIMBIX M IT0CKOCTE# (3 yaca)

64 | Ilapannenvhovie 1 YOH3 | Popmymnposats onpeziencHue (O]0) 8

np}lele 8 napaJjieJIbHbIX IPAMBIX B Heﬂe
pocTpaHcTBe, HOPMYIUPOBATH
npocmpancmee Jis
" JOKa3bIBaTh TCOPEMBI O
napaJiCJIbHbIX TPAMBIX
65-66 | TanreHc U KOTAaHTCHC 2 YOH3 | ®opmynnpoBath OMpeenCHHs @0 9
KOCHHYCa, CHHYCa, TAHTeHCa, Heze
KOTaHI'CHCA yTIJia [IOBOPOTA. 151
BrrsicHATS 3HaK 3HAYCHHI
67-68 | Cunyc, KOCHHYC, 2 YOC3 | 1puronomerprueckix HPK 9
TAHI'€HC M KOTaHI'€HC (yHKIHIA. Hene
Jis
69-70 | TpuroHoMeTpuuecKku 2 KY o0 9
e QyHKIHUH CP | mene
YHCJIOBOTO s
aprymeHTa

71 | Illapannenvnocmo 1 YOH3 | ®opmymnposats onpenencuue | JPK 9
mpex l’lp}ZMblx napajjiCJIbHBIX MMPAMBIX B He,ﬂe

HpOCTPaHCTBE, HOPMYITHPOBATH st
1 TO0Ka3bIBATh TECOPEMEI O
napayICJIbHBIX MPAMbBIX;
72 | Ilapannenvrocmo 1 YOH?3 | OGbscHsTh, Kakue BO3MOXHBL | PO 9
nPAMOTL U NAOCKOCMU ciyHan B3auMHOTO Hejle
PACIIOJIOKEHHNS NPIMOU s
1 IIJIOCKOCTHU B IPOCTPAHCTBE, U
TIPUBOJUTH WIUTFOCTPUPYIOIIHE
MIPUMEPBHI U3 OKPYIKaroLEen
00CcTaHOBKH; (hOPMYIIUPOBATH
ompejieNieHne mapaieabHbIX
NIPSIMOM U TUIOCKOCTH,
(hopMynHupoBaTh U JOKA3BIBATH
YTBEPXKACHUS O
NapajijIeIbHOCTH NPSIMOU U
IUIOCKOCTH (CBOMCTBA U
HpI/I3HaK); peuiaTh 3aaa4u Ha
BBIYHMCJICHUE U TOKa3aTCJILCTBO,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U
IJIOCKOCTEH
Il yerBepTh (56 yacos)
Tpuronomerpuieckue pynkuuu (18 yacos)

IMapaiebHOCTDH NPSIMBIX M II0cKOCTE# (14 yacoB)

73 | TpuroHoMeTpUUYECKH 1 |KY Ynpouars CP 10
¢ QYHKIMH yIII0BOTO TPUTOHOMETPUYECKHE Heze

BbIpaKCHUA, UCIIOJIb3YA
apryMeHTa IS




74-76

Oyukimu Y = Sin X,
Y = COS X, ux
CBOWCTBA M rpauKu

YOH3
KY

77-78

Pemrenue 3agad mo
TeME
«Tpuronomerpuueck
ue QyHKIuN»

YyP

CBOICTBA YETHOCTH
TPUTOHOMETPUUECKUX
(bYHKIMH.

Dopmynuposams ONPENEICHUS
MIEPUOTNIECKOM QyHKIMH, ¢é
TJIAaBHOTO TIEpHO/Ia. YTIPOIATh
TPUTOHOMETPUUECKHE
BBIPAYKEHUS, UCTIONb3YSI
CBOMCTBA NMEPUOANIHOCTH
TPUTOHOMETPUUECKHUX
¢yHkui. OnuckBaTh
CBOICTBa TPUTOHOMETPHUUECKHUX
GbyHKIMN

Ilpeobpazoevisams TPUTOHOMET
pUYecKHe BBIpaKEHUS Ha
OCHOBE COOTHOIICHUIN MEXAY
TPUTOHOMETPUUECKUMU
(YHKIHAMEU OTHOTO U TOTO JKe
aprymenra. Ilo 3HaueHusIM
OJIHOW TPUTOHOMETPHUUECKOH
(YHKIMU HAXOJIUTH 3HAYCHUS
OCTAJIbHBIX
TPUTOHOMETPUUECKHUX (DYHKLIUIHA
TOTO K€ apryMeHTa.

YMeTh NpUMEHATh NOJyYEeHHBIE
3HAHMS HA TPAKTHKE.
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151911

10
Heze
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CP

10
Heze
T8t

79

HapaﬂﬂeﬂbHOCl’Hb
I’lp}lMOIZ u niockocmu

YOH3

OOBACHATH, KAKME BO3MOYKHEI
Cclly4au B3aUMHOTO
PacIIOIOKEHUS IPSIMOU

U IUTOCKOCTH B IPOCTPAHCTBE, U
NPUBOJIUTH HILTIOCTPHPYOLINE
TPUMEPBI M3 OKPYIKAIOIICH
00CTaHOBKH; (pOPMYIINPOBATH
onpeleNeHue MapauIeIbHbIX
NPSMOM U TIIOCKOCTH,
(hopMyIHPOBATH U JOKA3hIBATH
YTBEPIKIEHHS O
[apaJuUIeIbHOCTU IPSIMOX U
TUTOCKOCTH (CBOWCTBA U
NPU3HAK); pelaTh 3a/lauu Ha
BBIYHCIICHUE U JIOKa3aTEIbCTBO,
CBSI3aHHBIC CO B3aHMHBIM
PacIoNIOKESHUEM TIPSIMBIX H
IIOCKOCTEN

HUPK

10
Heze
st

80

Bzaumnoe
pacnoodcerue 08yx
NPAMbIX 8
npocmpancmee.
Crpewusarowuecs
npsmoie

YOH3

OOBSICHATD, KAKHE BO3MOXHBI
Clly4au B3aMMHOTO
PAacIIoI0KeHHs ABYX NPSIMBIX B
MPOCTPAHCTBE, U PUBOAUTH
WLTIOCTPUPYIOIINE

puMepsl; popMympoBaTh
oTIpeJieIIeHNe
CKPCIINBAIOIIUXCA ITPAMBIX,
(hopMyIHpOBATH

U JI0Ka3bIBaTh TEOPEMY,
BBIPaKAOLIYIO TPU3HAK
CKpEIIUBAIOLINXCS TPSIMBIX, U
TEOpEMY O IIOCKOCTH,
MPOXOJsLIeH yepe3 OJHy U3
CKPEUIUBAIONINXCS PSMBIX U
napasuieIbHON

JIPYTo# IpsiMOif;

D0

10
HeJle
TSt




81-82 | IMocTpoenue rpaduka YOC3 | Crpourts rpaduxyu pyHKuuid Ha 0l 11

dysxupn y =mf(x) OCHOBE rpa(MKOB YETHIPEX UP]I | menme
OCHOBHBIX P
TPUTOHOMCTPUICCKUX

¢byukuun Y =f(kx) TOJTyYEHHBIE 3HAHUA HA WUPJ | mene
TIPAKTHUKE. JIs1

85-86 | I'padux KY CP 11
rapMOHUYECKOTO Hexae
KoJieOaHus st

87 Yenuo ¢ YOH?3 | O6bsacusTh, Kakue 1Ba jy4ya @0 11
COHANPABIEeHHbIMU Ha3bIBAIOTCA Heze
CIODOHAMU COHAIIPaBJICHHBIMH, 151

P (hopMyIHpOBATH M JOKA3HIBATh
88 | Yeon mescoy VOH3 | reopemy 06 yriax ¢ 10 11
npamMbIMU coHampaBIeHHEIME cTopoHamy; | MP/[ | Hene
O6'B$ICH$ITL, YTO HaA3bIBACTCA JISL
YTIIOM MEXIY
NEPECCKAIOUMUCT
NIPSIMBIMHU U YIJIOM MEXIY
CKpCIIUBAOIUMHUCH TPAMBIMU;
peuiaTh 3aJa41 Ha BbIYMCIICHUE
1 J0Ka3aTcjIbCTBO, CBA3aHHBIC
CO B3dMMHBIM PACIIOJIOKCHUEM
IBYX MPSIMBIX U YTIIOM MEKIY
HUMHAU

89-91 | dyukMu Y =tg X, y YOH3 | Crpours rpaduxu pynkumii Ha | OO 12

= ctg X U UX CBOJCTBa OCHOBE TPa(pUKOB YETHIPEX Heje
OCHOBHBIX

u rpaduKu s
TPUTOHOMCTPUICCKUX
GbyHKUMHA. YMETh IPUMEHSITh
MOJIYYCHHBIC 3HAHUS Ha
TpaKTHKE.

92-93 | TemaTuueckasi YPK YMeTh npumensTs nonaydensse | 1P 12
l'lpOBepollﬂaﬂ 3HAaHUA Ha MPaKTUKE. Heﬂe
pabdora ns
«Tpuronomerpuuec
KHe QYHKIUH»

94 AHams VP YMeTh NpUMEHAThH NOJTyYEHHBIE [0]0) 12
TeMaTquCKOﬁ 3HaHUA Ha MMPAKTUKE. Hemne
MIPOBEPOYHON pabOTHI TSt
«Tpuronomerpuueck
ue QyHKIUI

95 | Temamuueckasn VPK | Ymers npumensts nonyuennsie | JPK | 12
np06ep0'llia}l 3HAHUA Ha IPAKTUKE. Heﬂe
paooma «Bzaumnoe nst
pacnonosicenue
npAMBbIX 6
npocmpancmee)

96 | llapannenvhvie YOH3 | ®opmymuposats onpezenenne | @O 12
NIOCKOCIL napajeIbHbIX MJI0CKOCTEH, HeJie

(hopMynHupoBaTh U JOKA3BIBATH st

YTBEP)KACHHS O IIPU3HAKE U
CBOMCTBax MapajuIeIbHbBIX
IIOCKOCTEH, UCTIONB30BaTh ITU
YTBEPKJICHUS IPU PEIICHUN
3a1a4




Tpuronomerpuveckue ypaBHeHusi 1 HepaBeHcTBa (18 u.)

97-
100

OO6parnbie
TPUTOHOMETPHUYECKUE
byHKIII

4

YOH3
KY

Dopmynuposams onpeeIeHUs
apKKOCHHYycCa, apKCHHYCa,
apKTaHTeHCa, apKKOTaHTeHCA.
HaxoxnTs 3HaueHUS 00paTHBIX
TPUTOHOMETPHUYECKIX (YHKINH
JUTS OTHCIHHBIX TaOTHMIHBIX
3HAYCHUH apryMeHTa.
Hcnonw3ys moHaTHst
ApKKOCHHYCa, apKCHHYCA,
apKTaHTeHCa, apKKOTaHIeHCa,
pelaTh MpoCTeHIIHe
TPUTOHOMETPUICCKHC
ypaBHCHHS.

Dopmynuposams CBOUCTBA
00paTHBIX
TPUTOHOMETPUICCKHAX
¢ynakui. CTpouTh rpaduKu
00paTHBIX (PYHKIHH Ha OCHOBE
rpaduKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPUICCKHIX
¢byHkuuid. Ynpomars
BBIPaKEHUS, COZEpIKaIIHe
oOpaTHbIe
TPUTOHOMETPUYICCKHE
GbyHKIHH.

®0
WPJ]
CP

13
Heze
T8t

101-
102

IIpocreiimme
TPUTOHOMETPUYECKHUE
YpaBHEHUS U
HEPaBEHCTBA

YOH3
Ky

Pacnosnasams TpuroHOMETpPHY
€CKHE YpaBHEHUS

Y HepaBEHCTBA.

Pewamys npocteiiune
TPUTOHOMETPHUECKUE
YPaBHEHUS U HEPABEHCTBA 110
OKPYXHOCTH H C TOMOIIBIO

(opmyn

CP
@0

13
HeJle
TSt

103

Csoticmea
napanienbHvix
niockocmeii

YOH3

DopMyJIUPOBATH OIPEIEIICHUE
HapajeNbHBIX IIOCKOCTEH,
(hopMyIHPOBATH U JOKA3HIBATH
YTBEPKAECHHUS O NIPU3HAKE U
CBOMCTBAX IapauleIbHbIX
IJIOCKOCTEMN, UCIIOJBb30BaTh 3TH
YTBEPKJICHUS IPU PEILICHUN
3aj1a4

@O
UPI

13
Heze
TSt

104

Tempasop

YOH3

OOBsicHATD, Kakas GpHUrypa
Ha3bIBACTCS TETPAdAPOM,
MIOKa3bIBaTh HA YePTEXKaxX U
MOJIETISIX MX DJIEMEHTBHI,
n300paxxkaTh 3T GUTYpHI HA
pHUCYHKax,

WILTIOCTPUPOBAThH C UX
TIOMOIIBIO Pa3IMYHbIC

CIy4au B3aHMHOTO
PpacIoNoKeH s IPSMbBIX

1 IJIOCKOCTEH B IIPOCTPAHCTBE;
OOBSICHATB, YTO Ha3bIBACTCS
CEYEHUEM TETpadJpa, peraTh
3aJ[a4y Ha IOCTPOCHHE CEYECHHUN
TETpas/ipa Ha YepTeKe

@O
uPJ

13
Heze
TSt

105-

[Ipocreiimue

KY

Pacnosnasamo TPUTOHOMCTPUY

VPJ]

14




106 | TpuroHOMETpHYECKHUE €CKHE ypaBHEHHs CP | mene
ypaBHEHHS 1 U HEPABCHCTBA. st
Pewamys npocteiine
HEPABEHCTBA
TPUTOHOMETPUUECKHE
YPaBHEHUSI ¥ HEPABEHCTBA 110
OKPYXKHOCTH M C TIOMOILbIO
hopmyn
107 | Pemienune VYQOH3 | Pemars Tpuronomerpuueckue DO 14
TPUTOHOMETPHUECKUX YPaBHCHHS, CBOJUIIINCCA K Heze
N anreOpPandeCcKuM ypaBHEHHUSM,
YpPaBHEHUN METOAOM s
g B YaCTHOCTH PeLIATh
3aMEHBI IIEPEMEHHOMN OJTHOPOJTHEIE
108- | Pemenue YOH3 | tpuronomerpuyeckue CP 14
109 | ogHOpOIHBIX YPaBHEHHs IIEPBOI ¥ BTOPOi HEHe
TPUTOHOMETPUYECKHX CTCIICHM, & TAIGKE PCILATh s
N TPUTOHOMETPUUECKHE
YPaBHCHHH ypaBHEHHUS, IPUMEHS METOA
110 | Pemenue KY PA3II0KEHUS] HA MHOXKUTEITH. nP/1 14
TPUTOHOMETPUIECKUX HEOe
YpaBHEHUH METO/10M It
PAa3JI0KCHUSA Ha
MHOKUTEIIN
111 | Iapannenenuneo YOH?3 | OGbsicHsrts, kaKas Qpurypa (0] 14
Ha3bIBAETCS UPN | uene
HapasuIeeNMIIEI0M, 1
MOKAa3bIBAThH Ha YEPTEKAX U
MOACIAX UX BJICMCHTHI,
n300paxxkaTh 3TU GUTYpHI HA
pUCYHKaX,
UILTKOCTPUPOBATH € UX
HOMOUILIO Pa3IMYHbIE
Cllyyau B3aMMHOI'O
PAacIOIOKEHUS TIPIMBIX
U IUIOCKOCTEH B POCTPAHCTBE;
(bOpMyIMPOBATHL U TOKA3BLIBATH
YTBEPKACHUSI O CBOMCTBAX
napajiesienunesaa; O0bsICHITH,
YTO HA3bIBACTCA CCUCHUEM
TapajIeNenuIe a, Pearh
3a71a4M Ha MMOCTPOECHUE CEUEHUN
napajuleJenuIeia Ha YepTeKe
112 | 3aoauu na VYOC3 OOBSCHATD, YTO Ha3bIBACTCS DO 14
nocmpoenue ceuenuil CCHCHHEM TCTpas/ipa Heae
(mapaiienenumesna), pemarhb st
32124 HA OCTPOEHHUE CEUECHUHI
TETpaszipa U napauielenunea
Ha YepTEKe
113 | Meroab! perieHus YOC3 | Pewars TpuroHomeTpuyecKue DO 15
TPUTOHOMETPUUECKHX HepaBeHCTBA Heze
HEPaBCHCTB. JIA
114- | Pemenwue 3a1a4 Ha YOC3 | PacnosnaBats HPJ] 15
115 | temy TPUTOHOMETPUYECKOE Henle
yPaBHEHHUE U MPUMEHSTH METO]
«Tpuronomerpuueck st
peleHus.
W€ YpaBHEHUS U
HEPABEHCTBA
116- | TemaTuueckas YPK YMeTb NPUMEHATS 0Ny YCHHBIC [P 15
117 | nposepounas 3HAHUS HA TIPAKTHUKE. Hene
padora st




«Tpuronomerpuuec
KHe YPABHEHUS H

HEPaBEHCTBA

118 AHanuz 1 VP YMeTh NpUMEHATH NOJyUYEHHBIE (]9 15
TeMaTquCKOﬁ 3HaHUA Ha TIPAKTUKE. HEE
IIPOBEPOYHOM pabOTHI ns
«Tpuronomerpuyeck
V€ ypaBHEHUS U
HEpPaBEHCTBA»

119 3aoauu Ha 1 YOC?3 | OObsCHSTB, 4TO Ha3bIBACTCS HUPJ| 15
nocmpoenue ceveHuil CCHYCHUCM TETpas1pa HUPK | mene
(mapasenenumena), pemarb 3 st
3a/1au” Ha IOCTPOCHUE CEUCHUU
TCTpadApa U napajjiejienuneaia
Ha 9CPTCIKEC
120 Temamuueckasn 1 VPK | YMeTb IpUMEHATH NONyYeHusie | [P 15
npoeepounasn 3HaHUs Ha TIPAKTHUKE. HeJle
paooma BIE
«llapannenvnocmo
npAMbBIX U
nJa0CcKocmein)
«Tpuronomerpuueckue pyHkuum» nosropenue (1 yac)
«Tpuronomerpuyeckue ypaBHeHHs 1 HEPABEHCTBA) OBTOPEHHUE + TUPEKTOPCKAst
KOHTPOJIbHAas pa6oTa 3a 2 yerBepTh (5 yacos)

121 | IloBTOpEHHE TEMBI 1 YyP Ywmertb npumensth nonydenssie | MPJ | 16
«Tpuronomerpuyeck KY 3HAHUA HA IPAKTHKE. WUPK | Hene
ue QyHKIII s

122- | IloBTOpEHME TEMBI 2 yPp Ywmers npumenate nonyuennsie | YPJT | 16

123 | «TpuroHoMeTpHU4IeCcK KY SHAHITT Ha TPAKTHKE. HNPK | vene
V€ ypaBHEHUS U ns
HEPAaBEHCTBA»

124- JAupexTopckast 2 VPK YMeTb NPUMEHSATH NIOJIy4YEHHBIE KP 16

125 KOHTpOJII)Haﬂ 3HAaHUA Ha MMPAKTUKE. HGJIC
pabora 3a 2 ns
YeTBepPTh

126 AHanus 1 VP YMeTb NpUMEHSTh NOJIyYeHHbBIE DO 16
HHpeKTOpCKOﬁ 3HAHUA Ha IPAKTUKE. He)le
KOHTPOJIBHON pabOThI ns
3a 2 4eTBEPTh

127 | Ananus 1 ypP Ymemv npumensimeo D0 16
meMamM'-leCKOﬁ noJly4eHHble 3HaAHUA HA Hpﬂ HEme
npoeepoUHOU AP AKIIURE. s
pabomwl
«Ilapannenvnocms
NPAMBIX U
NJI0CKOCMeEU»

128 | Ilosmopenue memol 1 yP Ymemv npumensimeo D0 16
«HapaﬂﬂeﬂbHOC‘n’lb NOJIY4€eHHble 3HAHUA HA Heﬂe
NpAMbIX U AP AKIIIRE. st
NJIOCKOCMeEU»

IIT yeTrBepTH (80 YacoB)




IIpeodpa3zoBanue TpuroHoMeTpuyecKux Boipazkennii (30 yacon)
Ilepnenouxynapnocms npamuix u naockocmeii (18 uacos)

129-
131

CHUHYC ¥ KOCUHYC
CYMMBI U Pa3HOCTHU
apryMeHTOB

3

YOH3
KY

132-
134

TaHreHc cyMMsl U
pa3sHOCTH
apryMeHTOB

YOH3
KY

Ilpeobpazosevisan TPUTOHOMET
pHYECKHE BBIPaKECHHS HA
OCHOBE (hOPMYJT CIIOKCHUSI.
Pemars TpuroHoMeTpHYeCcKIe
YpaBHEHUS U HEPaBEHCTBA
Pa3IHYHBIMH METOAMHU.
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151911
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Heze
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HNPK

17
Hene
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135

llepnenouxynapHvie
npsmvle 6
npocmpancmee

YOH3

136

Ilapannenvruvie
npsmvle,
nepneHoOUuKyIapHvle
njiockocmu

YOH3

DopMynUpoBaTh ONpeAeIeHUe
MepIEeHANKYJISIPHBIX IPSIMBIX B
IIPOCTpaHCTBE; (HOPMYINPOBATH
1 JI0Ka3bIBaTh JIEMMY O TIEpIICH-
JUKYJISIPHOCTH ABYX
TapauIeIbHBIX TPSIMBIX

K TPETbEH MPSIMOI;
(bopMyIIMpOBaTh OINpeaeICHHE
NIPSAMOM, NEPIICHIUKYJIIPHOU K
IUIOCKOCTH, U IPUBOUTH
WUTIOCTPUPYIOIIUE TIPUMEPHI
U3 OKpYIKaIoIIel 00CTaHOBKH;
(dbopmyIMpoBaTh

1 JI0Ka3bIBaTh TEOPEMBI
(mpsiMyto U 0OpaTHYIO)

O CBSI3H MEXIy
MapauIeIbHOCTHIO IPSIMBIX

1 UX NEPIECHANKYISPHOCTBIO K
TUIOCKOCTH

®0
151911
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Heze
Tt
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Hene
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137-
139

DopMysl
[IPUBEJICHUS

YOH3
Ky

140-
142

@opMyIIbl JBOMHOTO
apryMeHTa.
DopMyibl
ITOHWKEHUS CTEIICHU

YOH3
KY

Ommpasice Ha HOpMYITBI
CIIO’KEHUSI, JOKA3hIBATh
(bopMyJIbl IPUBEACHHUS,
(opMyJIBI IBOWHBIX YTIIOB,
(OpMyJIBI CYMMBI U Pa3HOCTH
CHHYCOB (KOCHHYCOB).
IIpeobGpa3oBbIBaTH
TPUTOHOMETPHUUECKHE
BBIPa)KEHHUS HA OCHOBE (hOPMYIT
TIpUBEICHNs, (POPMYIT ABOMHBIX
U TIOJIOBUHHBIX YTJIOB, (OPMYIT
CYMMBI U pa3HOCTH CHHYCOB
(KOCHHYCOB).

Pemrats TproHOMETpHYECKIE
yYpaBHEHHS ¥ HEPABEHCTBA
Pa3IMIHBIMHE METOIAMHU.
IIpeobpazosviéams TPUTOHOMET
pHUuecKHe BhIpaKEHHs Ha
OCHOBE COOTHOILIEHUH MEX Y
TPUTOHOMETPUYECKUMU
(YHKIMSAMH OJTHOTO M TOTO XK€
aprymenTa. 1o 3HaueHUAM
OJITHO! TPUTOHOMETPUUECKON
(YHKIMM HaXOIUTh 3HAYCHUS
OCTaJIbHBIX
TPUTOHOMETPUUECKHUX (DYHKIIUI
TOTO K€ apTyMEHTAa.
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143

Ipusnax
nepneHoOuKyIApHOCmU
NPAMOU U NIOCKOCTU

YOH3

@DopMyaHpoOBaTh U JOKa3bIBATH
TEOPEMBI O
NIePIEHANKYISIPHOCTH TIPSIMOM

D0

18
Hele
JIA




144 | Teopema o npsamoii, VOH3 | unnockocty, n TeopemMy CP 18
NePNeHOUKYIAPHOU K 0 CyWCCTBOBAHMA M Hejle
NIOCKOCIU e,Z[I/IHCTBeHH?CTI/I npsaMou, 151

IpoxXoAdlICH Y€PE3 JaHHYIO
TOYKY M HEPIEHANKYJISIPHON K
JTAaHHOM TUIOCKOCTH; pelaTh
3aa4i Ha BBIYUCIICHHUC U
J0Ka3aTcIIbCTBO,
CBsA3aHHBIC C
MIePTIICHIUKYIISIPHOCTHIO
TpSAMOU
U IIJIOCKOCTHU
145- | [IpeoGpazoBanme VYOH3 | Omupasich Ha popmy.isI d0 19
147 CyMMBI Ky CJIOKCHHUS, TOKA3bIBATh I/IPII Heﬂe
(dhopMmyIsl IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX Jis
~ TIPOU3BEACHUS
(yHKimii B TPUTOHOMETPUIECKUX (DYHKIIHIA
IIPOU3BEACHUE B CyMMY H Ha00OpOT.
148- | [IpeoGpaszoBanue VOH3 | Ipeobpazosbiath nea | 19
150 | mpousBencHus TPHTOHOMETPHIHCCKHC CP | Henme
BBIPOKEHUS Ha OCHOBE (OpMyIT
TpI/IFOHoiVIeTpI/Iqe(JKI/IX (bopMy1 MpeobpasoBanus TS
QyHK1UMH B CymMmMy NPOM3BEICHHS
TPUTOHOMETPUUECKHUX (DYHKLIHUH
B CyMMY H IIpeoOpa3oBaHus
CYMMbI TDPUTOHOMETPUICCKUX
(GYHKIMH B TPOM3BEICHUE.
PemaTts TpuronoMerpuueckue
YpaBHEHHUS U HEPABEHCTBA
Pa3IMIHBIMH METOJaMU.

151 | Pewenue 3a0au no KY Ymemo npumensmo cpP 19
meme NOJIYy4eHHble 3HARUA Ha Hemne
«Ilepnenouxynapuoc PpaKImuKe. TSt
Mo npAMOU U
NAOCKOCHIUY

152 | Paccmosinue om YOH3 | Obvacusame, umo makoe D0 19
MOuKU 00 MIOCKOCU NepneHOUKyIAp U HAKIOHHAS K HeIe

njiockocmu, 4mo Ha3vleaemcs

npoexyueli HaKI0HHOU, Ymo s
Haszvleaemcs paccmosaHuem. om

MOYKU 00 NIOCKOCTU, MENCOY

napajieslb HoiMu nja1OCKOCMAMU,

MedHCOY NAPAILIeTbHbIMU

NPAMOUL U NIOCKOCMbIO, MeHCOY
CKpeujuearoyuMucs npamsvimu,

153 | IIpeoOpazoBanue YOH3 | Tlpeobpasoseisars Beipakenns | OO 20
BhIpaKeHHs ASiN X Asin x +Bcos X k Buay Csin( X Hese
+Bcos X « Buay *1). Pewary TSt

. TPUTOHOMETPUUECKUE
Csin(x +1) yYpaBHEHHS ¥ HEPABEHCTBA
METOAOM BBCIACHUA
BCIIOMOTraTCJIbHOI'O ApryMmeHTa
154- | MeTonsl pernieHus YOC3 | Pemrars tpuroHomerpuyeckue (O]0) 20
157 | TpurOHOMETPUYECKIX KY YPaBHCHM! 1 HCpaBCHCTBA WUPJ] | nene
o Pa3IMIHbIMH METOJaMU.
ypaBHEHUH TS

158 | Pemrenue 3agad4 mo YOC3 | lIpeobpasosvieams tpuronomer | OO 20
TeMe Ky pUudecKue BI)Ipa)KCHI/If Ha HPI[ Hele
«IIpeobpazoBanue YP OCHOBE COOTHOTICHHH MENIY CP TSt

TPUTOHOMCTPUICCKUMU




TPUTOHOMETPUUECKHUX
BBIPKCHUIN

(YHKIUAMU OIHOTO U TOTO JKE
aprymMmeHnra. [1o 3HaueHusM
OJIHOW TPUTOHOMETPUUECKOHN
(YHKIIMU HAXOJUTh 3HAYCHUS
OCTaJIbHBIX
TPUTOHOMETPHUYECKIX (PYHKINI
TOTIO K€ aprymeHra. Pemars
TPUTOHOMETPUUECKHE
YpaBHEHMSI U HEPABEHCTBA
pa3IMYHBIMU METOJAAMH.

159- | Teopema o Tpex 2 YOH3 | ®opmymuposats i 10kaseisath | PO 20
160 | mepneHauKyIIpax KV | TeOpeMy O TpexX HP]] | wene
TEPIEHHKYILIPaX U s
NPUMCHATH €€ TPU PCUICHUU
3ajay, O6’I)HCHHTL, YTO TAaKO€
OpTOrOHAJIbHAA
NpoeKLus TOYKH (PUrypsr) Ha
IINIOCKOCTbh, U AOKAa3bIBaTh, YTO
MPOEKLMEN MpsIMON Ha
IINIOCKOCTb, HE
MEPHEHIUKYIISIPHYIO K 3 TON
HpﬂMOfI, ABJIACTCS IpsAMaAt;

161- | TemaTuyeckas 2 YPK YMeTh NPUMEHSITE MOy YCHHBIC I1P 21

162 IIpOBepollHaH 3HaHUA Ha MMPAKTHUKE. Hene
pabora s
«IIpeodpa3oBanue
TPUTOHOMETPHYECK
HX BbIPAKEHUIN»

163 AHams 1 VP YMeTh NpUMEHATh NOJyUYE€HHbIE 21
TeMaTquCKOﬁ 3HaHUA Ha MMPAKTHUKE. Hemne
MIPOBEPOYHON pabOTHI TSt
«IIpeobpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI»

164- | Yeon mexncoy npamoi 2 YOH3 | OGbsicHATb, 4TO @0 21

165 | u nnockocmoio KY | HasbIBACTCi yIIIOM MEXIYy cpP Hege

IpAMOU U IIIOCKOCTBIO U KAKUM
CBOMCTBOM OH 00/1aJa€T; i
OOBSICHATD, UTO TAKOE
HECHTpAaJIbHAs IPOCKIINA
TOYKH ((hUTYpBI) Ha IIIOCKOCTh
Kommiexkcuble yncia (14 yacon)
166- | KoMriekcHbIe Yrclia 3 YOH3 | PopmynuposaTh onpeieneHus ®O0 21
168 | u apudmerHueckue KY KOMIUTEKCHOTO Hvcma, CP | mene
apupMeTHIECKUX TEeHCTBUHN C
onepalny HaJl HUMU s

KOMIIJIEKCHBIMH YHMCIIAMU,
NIEHCTBUTEIBLHON 1 MHUMOK
yacTell KOMIUIEKCHOTO YKCIIa,
anredpanyeckor GopMsbl
3aIUCU KOMILIEKCHOTO YHCJIa,
MOJTyJIsl KOMIUIEKCHOTO YHCIIa U
€ro apryMeHTa, CONPSKEHHBIX
KOMIIJIEKCHBIX YHCEJL.
BrimonHaTs apudmeTnueckue
IEMCTBHS C KOMIUIEKCHBIMU
guciiamu. Haxoguts
JEACTBUTEIHHYIO 1 MHAMYIO
YaCTU KOMILIEKCHOTO YKCIIa,




KOMIIJICKCHOC 4YHUCJIO,
COHpﬂ)KéHHOC K 1aHHOMY.

169

KomirekcHble unciia
1 KOOpAHWHATHAasA
IINIOCKOCTh

YOH3

N306pakaTh KOMIUIEKCHBIE
yyclia Ha KOMIUIEKCHOI
miockocty. Haxonuts
KOMIUIEKCHYIO KOOPAUHATY
qHCcTIa.

®0
WPJ]

22
Heze
TSt

170-
172

Tpuronomerpuuecka
s popMa 3amucu
KOMILIEKCHOTO YHCIIa

YOH3
YyP

Haxonute Mmonyns
KOMILIEKCHOTO YHCIIa U €r0
aprymeHnt. ®opmMynupoBaTh
OIpeIeNIeHIE
TPUTOHOMETPHUIECKOH POPMEI
3aMUCH KOMIUIEKCHOTO YHCIA.
IIpencraBiasaTh KOMILUIEKCHOE
YHCJIO B TPUTOHOMETPUUECKON
¢dopme. BITIONTHAT
YMHOXXEHHe, JeJICHHEe U
BO3BEICHUE B HATYPAIIbHYIO
CTENEeHb KOMIUIEKCHBIX YHUCEI,
3aMUCaHHBIX B
TpUTOHOMETpUIecKoi (opme.

D0
CP

22
Hele
s

173

Temamuueckas
npogepoyHas paboma
«Yeon meancoy
npsAMou u
NJIOCKOCMbIOY

ypP

Vmethb MNPUMCHSATH NOJTYYCHHBIC
3HaHUA Ha MMPAKTHUKE.

HUPK

22
Hene
IS

174

Leyepannwiii yeon

YOH3

OOBsACHATH, Kakas Gurypa
Ha3bIBAETCS BYTPAHHBIM
YTJIOM U KaK OH H3MepsIeTCs;
JIOKa3bIBaTh, YTO BCE JINHEHHBIE
YTIIBI ABYTPAHHOTO YTJIA PABHEI
JpYT OPYTY; OOBSCHATD, 9TO
TaKoe YToJl MEXIY
TIepeceKaroINMHCS
TUTOCKOCTSIMH M B KAKUX
npeiesiaX OH U3MEHSETCs];

D0

22
HEJe
Bt

175

KomriekcHele yncna
U KBaJIpaTHbIE
YpaBHEHHUS

YOH3

IIpuMeHATh KOMILIEKCHBIE
YHcia I peuIeHus
anreOpanvdecKux ypaBHEHH, B
YaCTHOCTH KBaJIPATHBIX
YPaBHEHUH C
JeHCTBUTEIILHBIMU

ko3 punreHTaMu 1
OTpHULIATENbHBIM
JUCKPUMHHAHTOM.
DopMynUpOBaTh OCHOBHYIO
TeopeMy anredpbl

010

22
HeJe
Bt

176

Bo3zsenenue
KOMINIEKCHOT'O YK CIa
B CTCIICHb.
W3BneucHne
KyOMUYEeCcKOTro KOpHs
U3 KOMIIJICKCHOT'O
yHcaa

YOH3
Ky

BrImosiHATE Bo3BEIEHNE
KOMINUIEKCHOT'O YMCJIa B CTETIEHD
U U3BJIEKAaTh KyOMUECKUH
KOpPEHb U3 KOMIIJIEKCHOTO
quciaa

®0
WPJ]

22
HEeJe
Bt




177- | Peurenue 3agadu mo 2 YOC3 | Ymers npumensts noiy4esnsie | [PK 23

178 | reme «KoMIuiekcHbIE SHaHMA Ha HPaKTHKE. Hene
YUCIIa» s

179 Pemtenue 3amay 1o 1 KV YMeTh NpUMEHATH NOJy4YEHHBIE 23
teMe «KoMIekcHble SHAHWI Ha HPaKTHKE. Hele
YUCIIa» s

180- | IIpusnax 2 YOH3 | ®opmymuposars onpenencaue | JJPJ] 23

181 | nepnenouxynaprocmu B3AUMHO NCPICHAMKYIAPHLIX | JTPKT | gene
deyx niockocmeii IUIOCKOCTEH, (POPMYIIMPOBATh U s

JIOKa3bIBaTh TCOPEMY O
MIpU3HAKe
NIepHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEU,

182 | TemaTnueckas 1 YPK YMeTb npuMeHsTs noaydenusie | 1P 23
l'lpOBCpO‘lHaﬂ 3HAaHUA Ha MPAKTUKE. Heﬂe
padora s
«KoMmiekcHblIe
quCIa»

183 AHamm3 1 VP YMeTh NpUMEHATh NOJyYEHHBIE 23
TeMaTquCKOI‘;I 3HAaHUA Ha MMPAKTUKE. Heﬂe
MIPOBEPOYHON PAOOTHI as
«KoMIuiekcHbie
YUCIIA»

Ipoussoanas (16 yacos)

184 | Ompenenenue 1 YOH3 | ®opMmymHpoBaTh U NOHUMATh @0 23
LH/ICJ-IOBOI‘/’I OIPCACJICHUC YHCIIOBOU Heﬂe
HOCJ'[C)]OBaTeJ'[I)HOCTI/I HOCJ}GHOBaTeHBHOCTH, 3HaATh st

CBOUCTBA YHUCIIOBBIX
u CHOCO6BI cc HOCHGHOB&TGHBHOCTGﬁ " YMCTb
3alaHUs. UX MIPUMEHATH

185 | CroiicTBa YHCIIOBBIX 1 KY WP | 24
MOCIE0BATEIIEHOCTE HeJe
" ISt

186- | [Ipenen uncnoBoit 2 YOC3 | ®opmyiaupoBarh 1 IOHUMATh DO 24

187 | mocnenoBaTeNbHOCTH. OMpEICICHNE Mpeieia CP | menme
Or[pe,[[eﬂeHI/Ie YUCJIOBOU ITOCIICA0OBATCIBHOCTU s
npenena
MOCJIC0BATEIIEHOCTH

188 | IIpsimoyeonvhutil 1 VOH3 | O6bsicHsITh, KaKoii DO 24
napaﬂﬂeﬂenuned HnapajieJICIuIie/1 Ha3bIBACTCs HCI[C

NIPSIMOYTOJIbHBIM,
(hopMynHpoBaTh U JOKA3LIBATH i
YTBEPKICHUSI O €T0 CBOMCTBAX;

189 | Tpexepannwiii yeon. 1 VOH3 | Obschsts, kakas ¢purypa D0 24

Mnozoepannwiii yzon Ha3bIBAETCS MHOTOTPaHHEIM (B HUPI | uene
YaCTHOCTH, TPEXTPAHHBIM ) st

YIJIOM U KaK Ha3bIBAIOTCSI €T0
3JIEMEHTHI, KAKOU
MHOTOTPaHHBIN yroJl
Ha3bIBAETCS BBIMYKJIIbIM;
(hopMyIHPOBATH U JJOKA3HIBATH
YTBEP>KACHHUE O TOM, UTO
KaX/IbIY TIJIOCKUN yTOM
TPEXTPAHHOTO YTJIa MEHBIIIE
CYMMBI JBYX APYTUX

IJIOCKKX YTJIOB, U TEOPEMY O




CYMMCE IIJIOCKUX YTJIOB
BBIITYKJIOT'O MHOTOT'PaHHOT'O

yIia;
190 |1) CaoiicTBa YOH3 | lpumensats cBokicTBa o0 24
CXOJISIIIXCS HHCTIOBBIX 5 HeJe
. HOCJIeI0BATENBHOCTEN,
IIOCJICJOBATCIIBHOCTEN n JIA
BBIBOJUTH U IIPUMEHSATE
2) Beruncnenue (GopMyJTy CyMMBbI OECKOHEUHOI
npeaena TEOMETPUYECKON
IIOCJIEAOBATECIIHPHOCTHU TIOCJIEAOBATEIIBHOCTH Y€PE3
3) Cymma HOHATHE TpENeNa
OECKOHEYHOM
reOMETPUUYECKOMN
mporpeccumn

191- | [Ipenen GpyHKIMH HA YOC3 | Yemanasnusams cymectsoBan | PJ] 24

192 | OeCKOHEUHOCTH U B ue npejiena GyHKUHH B TOUKe CP | Henme
TOUKE HaXOMIHUTh €r0 Ha OCHOBE s

rpaduka QyHkuuu. PaznmuaTs
rpad¥Kky HENpPEephIBHBIX U
Pa3pbIBHBIX (DYHKIUA.

193 | [Ipupaienue YOH3 | Haxooums npupaiuetnue HPK 25
apryMeHTa. apryMeHTa U npupalieHne HeJe
oHpamenme (byHKIMH B TouKe. Berancnsith s

pupail CPEIHIO0 CKOPOCT JBHKCHHS
(ynKumn MaTepHaIbHOM TOYKH MO
3aKOHY €€ JBHIKECHHSL.
194 | Onpenenenue YOH3 | ®@opmyruposame onpenenetue (O[0) 25
I[POM3BO/IHOI. HPOM3BOIHOM (yHKIUH B Hene
TOYKE, IIPABUIIA BEIYUCIICHHS

3amaun, ISt
IMpONU3BOJHBIX. HaXO[[HTI)

NPUBOIAIINE K IIPOM3BO/IHbIE (yHKIHMA,

IIOHATHUIO MIHOBCHHYIO CKOPOCTh

MIPOU3BOIHOM JIBUKECHMSI MaTEPUAIIbHOM

195 | Beuucnenue YO(C3 | TouKu. Henombsosats Pl | 25
. MEXaHMIECKHI

HPOU3BOAHOM TTO U T€OMETPHYECKHI CMBICIT Hene

OIIPpCACIICHHUIO HPOM3BOHOM B 3a1a4ax JIA
MEXAHWMKH ¥ T€OMETPHUH.

196 | Temamuueckasn VPK | Pewars 3anauu na soiuucienue | JJPK 25

npoeepounas U JI0Ka3aTeJbCTBO C Heme
aboma UCTIOJIB30BAHUEM TEOPEM O s
p 17 N MEePHEeHANKYIISIPHOCTH HPSIMBIX
«1epneHouUKyIApHOC M TUTOCKOCTEH, a TakKe
mb RPAMbBLX U 3a/1a4y Ha IIOCTPOCHUE CeyeHH N
niaockocmei) HpAMOYTONEHOTO
HapaJuIeIIeTIMIIEd Ha YEPTEKE

197 | Ananuz \7 YMeTh NpUMEHSITh TOJTyYeHHBIE 25
npoeepounoii 3HaHHUS HA IPAKTHUKE. Hene
padomul s

198- | Beruncnenue YOC3 | Haxoauts nmpou3BoaHyO @0 25

200 | mpou3BOAHOM. KY bynxumm o popmynam. YMets | IPK | gepe

dopmyIibl 1 IpaBUIIa HPHMCHSTE (OPMYIEL 1 TSt
y npaBwiIa TUQGepeHIUPOBAHUS.
audepeHumpoBanys VMeTh BHIYUCIATH

201 | ITousaTue u YOC3 | npomssomryio N-To mopsaka CP 26




BBIUHCJICHHE Hezle
MPOU3BOJHOM N — Oro I
opsIKa
202- | JupekTopckasi 2 VYPK YMeTh NpUMEHSATH NOIy4YEHHBIE KP 26
203 KOHTpOJILHaH 3HaHUA Ha IPAKTUKE. HEE
pabora 3a 3 st
4eTBEPTh
MHuororpanHukm (2 yaca)
204 | Housmue 1 YOC3 | OGbschsts, Kakas dpurypa D0 26
MHOZOZpaHHuKa K‘y Ha3bIBACTCSI MHOTOTPAaHHUKOM U Hene
KaK Ha3bIBAKOTCA €TI0 DJICMCHTHI, st
KaKOW MHOTOTpaHHUK
205 | I'eomempuueckoe 1 Ha3bIBAETCS BBIMYKITBIM, @0 26
meno. Teopema HPUBOIUTE PHUMEPHI Heme
Dinepa MHOTOTPaHHUKOB; OOBACHSTH, st
YTO TAaKOC T€OMETPHUUICCKOC
TeNo; GOpMyIHPOBATh U
JIOKa3bIBaTh TeopeMy Diliepa
JUIA BBIITYKJIBIX
MHOI'OI'paHHHUKOB,
206- | IloBTOpEHHE TEMBI 3 KY | YMeTb IpUMEHATH MOyYeHHbIE 26
208 | «IIpeobpa3oBanue SHAHWA Ha TMPAKTHKE. Hee
TPUTOHOMETPHUICCKHUX st
BBIPAKECHUI
IV yerBepTh (72 uaca)
Ipoussoanas (27 yacos)
Muororpannuku (12 yacos)
209 | Anamms 1 YP Haxonute nponssoznyro neH | 27
JIPEKTOPCKOi CJIOKHOW (yHKINHU, 00paTHOM HeJie
o (bYHKIMH; COCTABIIST
KOHTPOJIbHON pabOThI y s
YPaBHCHUEC KaCATCJIbHOU K
3a 3 4eTBEPTh rpaduKy (yHKIHH.
210- | duddepenumpoBanu 3 YOH3 o0 27
212 | e cnoxHON QYHKIUU KY CP | mene
st
213- | YpaBHeHue 2 YOH3 010 27
214 | xacaTenbHOH K KY NPl | mene
rpaduky QyHKIUU st
215 | Ilpusma 1 VOH3 | O06bscusTs, Kakoii D0 27
MHOTOIrpaHHUK HA3bIBACTCA HPK Hele
HpH3MOﬁ U KaK Ha3bIBaIOTCA €€ st
OJICMCHTHBI, KaKasd mpru3mMa
216 | Ilpocmpancmeenuas 1 VOH3 | yaspisaercs npsmoii, UPJ] 27
meopema llughazopa HAKJIOHHOH, TIPaBHITLHOM, Hele
n300pakaTh MPU3MEI Ha hit|

PpHUCYHKE; OOBACHIT, 9TO
Ha3bIBACTCS IIOIIA/IBIO TTOTHOM
(OOKOBOI1) TOBEPXHOCTH
TIPU3MBI, U JI0Ka3bIBATh
TEOpeMy O IIOIAaN

OOKOBOI ITOBEPXHOCTH TIPSIMOH
TIPU3MBI; BEIBOAUTH (hOpMyITy
TJIOIIA A OPTOTOHAIBHON
MIPOEKITUA MHOTOYTOJIFHIKA U
JOKa3bIBaTh
MIPOCTPAHCTBEHHYIO TEOPEMY
ITudaropa; pemaTs 331394 Ha




BBIYHMCJICHUC U TOKa3aTCJILCTBO,
CBs3aHHBIC C l'IpPI3MOI71

217 | YpaBHeHue YOH3 | Haxomuts nmpoussoanyio @0 28
KacaTeJIbHO’ K KY clIoKHOI QyHKIH, 06paTHOH CP | menme
rpaduKy dyHKIHH (YHKIMH; COCTABIIATH s

ypaBHEHHE KacaTeIbHOM K

218- | Pemenue 3ama4 mo YP rpaduKy (yHKIHH. NPK | 28

219 | reme «Bpruucnenue Heze
IIPOU3BOHOMN Nb|
GyHKIIN

220- | TemaTnueckas VPK | Yets npumensts nonyuennbie | [P | 28

221 | npoBepouHas 3HAHMS Ha TPAKTHKE. Hese
padora ns
«Bbruuciienue
NMPOU3BOTHOMI
GyHKIUN»

222 AHanus VP YMeTh NpUMEHATh NOJTyYEHHBIE 28
TeMATHUECKOM 3HAHHS HA TIPAKTHKE. Hese
HpOBCpO‘IHOﬁ pa6OTBI JIs1
«Bbruucnenue
MPOU3BOIHOMN
bYHKITUN

223 | Pewenue 3a0au no KY | pewars 3anauu Ha Beraucienue | CP 28
menme «[Ipusmar U I0Ka3aTeIbCTBO, CBSA3aHHbIC C Hese

NpU3MOi st

224 | Mupamuoa. KY | ObbscusiTh, Kakoit @0 28
Ipasunvras MHOTOTPaHHUK Ha3bIBACTCS Hese
nupaMuod MUPaMUJ0N U KaK Ha3bIBAIOTCS st

P e€ BJIEMEHTEHI, UTO Ha3bIBACTCS
IUTOIIA/IBIO TIOJTHOM (60KOBOI)
MOBEPXHOCTH MTUPAMUJIbI;
OOBSICHATD,

Kakasi TUpaMua Ha3bIBaeTCsI
MIPaBUJIbHOM,

JIOKa3bIBaTh YTBEPXKICHHUE O
CBOMCTBax e OOKOBBIX pEdep u
OOKOBBIX I'paHel H TEOpEMY O
wiomanai 00KOBOI
NIOBEPXHOCTH IIPaBUIIbHOM
MTUPaMUIbI

225 | Ilpumenenue YOH3 | ®opmynnposats npusHaku (O]0) 29
TIPOM3BOIHON s MOCTOAHCTBA, BO3PACTaHUA U Hee
N p— ybbiBaHMA GyHKUMKM. HaxoauTb st

A N MPOMEKYTKM BO3PACTaHWA 1
Gynrimit y6blBaHMA GYHKLMM, 3a4aHHO
dopmynon.

226- | Vccnenopanne YOC3 | ®opmymuposams onpenenerma | UPI | 29

227 | dyHKuuii Ha TOYKH MaKCHUMyMa U TOYKH Hese
MOHOTOHHOCTE 1 MUHUMYMa, KPUTHYECKOH st

TOYKH, TEOPEMBI, CBS3bIBAIOIINE
OKCTPEMYMBI TOYKH SKCTPEMYMa C

228 | Ilpumenenue KY NpoM3BOAHON. Haxomurs Toukm CP 29
MIPOU3BOIHOM ISt dKCTpeMyMa (QyHKIHH, Hejle
JI0KA3aTeNIbCTBA HanOoJIbIIIee ¥ HAaMEHBIIIEee TS
TOKIECTB 1 3HaueHUs QYHKITUN HA

HEPaBEHCTB

MIPOMCIKYTKE.




229- | Iloctpoenue 2 YOC3 | HUccredosams cBolictpa NPK 29

230 | rpadukoB QyHKIHIT KY byHiunn ¢ nomombo Hejle
MPOU3BOAHOU U CTPOUTH 151
rpaduKu QyHKIHI

231 | Vceuennasn nupamuoa 1 YOC?3 | o0bsicHsTE, Kakoi MHOTO- )10 29

R‘y I‘paHEH/IK I-EaSBIBaeTCﬂ . Hpﬂ HEE
YCEeuEHHOM MUpaMUI0n st
M KaK Ha3bIBAIOTCA €€
232 | Pewenue 3a0ay no 1 Ky 3IeMEHTBI, TOKA3HIBATH UPK 29
meme «llupamuoay TEOpeMy O IUIOIAAN OOKOBOH Hene
TIOBEPXHOCTH MPABHIBHOU g
YCEUEHHOM NUpaMUbL; pelaTh
3aa4YU Ha BBIYUCJIICHUC U
J10Ka3aTcCIbCTBO,
CBSI3aHHBIC C HI/IpaMI/I}IaMI/I, a
TaKXKE 3aJa41 Ha IMOCTPOCHUE
CEeYeHUN IMUpaMuJ Ha YCPTCIKC

233- | [IpumeHenue 2 YOH3 | Haxonurs HanGonbmiee @0 30

234 | mpoON3BOAHOM st KY 1 HAMMCHBIICC SHATCHUA WUPJ] | Hene
OTBICKAHIS (yHKITIY HAa TPOMEXKYTKE. st

Pemars 3aa4U Ha
HauOOJBIINX U OITHMHA3AIHIO
HaMEHBIINX
3HAYCHWUH BEITUUNH

235- | 3agauu Ha 3 | YOH3 HUPK | 30

237 | oTBICKaHHE KY CP | mene
HauOONBIINX U s
HaUMEHBIINX
BEJINYHH

238 | Pemrenue 3a1a4 1mmo 1 VP HNPK 30
teme «IIpousBogHas» Hede

ISt

239- | Pewenue 3a0au no 2 yp Pemate 3aga4n Ha Berancnenne | CP 30

240 meme «Hupaﬂ/mda» M 10Ka3aTCJIbCTBO, CBA3AaHHBIC C HG)IC

MUpaMUJIaMH, a TAaKXKe 3a1a9u .
Ha TOCTPOCHUEC CeueHHUil
IMpaMuJl Ha YCPTCIKE

241- | TemaTn4ueckas 2 YPK YMeTh NPUMEHSITh 0Ty YCHHBIC I1P 31

242 HPOBepquaﬂ 3HaHUA Ha IMPAKTHUKE. Hemne
padora s
«IIpousBoaHas»

243 A»anus 1 VP YMeTh NpUMEHATh NOJyYEeHHBIE 31
TeMaTquCKOﬁ 3HAaHUA Ha MMPAKTUKE. HEme
MIPOBEPOYHON pabOTHI ISt
«IIpousBoanas»

Kom0unaTopuka u BeposiTHOCTB (14 4.)

244- | TIpaBuio 3 YOH3 | HAcnonvsosame MeTon @O 31

246 yMHO)KeHI/Iﬂ. Ky MaTeMaTHYEeCKON WHAYKOUH Hele
KOM6I/IHaTO HEIE Ipyu 10Ka3aTCJIbCTBC PABCHCTB st

p (HEepaBeHCTB, YTBEPKICHHUH O
3a0a4H. JETUMOCTH IEJIBIX YUCE),
[TepectanoBku 1 3aBUCSILINX OT IIEPEMEHHOIH,
(paKTOpHaHH TIPUHUMAIOIICH HaTypabHbIE

3HA4YCHMUA.
Pasznuuams MHOXKECTBA B
YIOopAA04YCHHbIC MHOXKCCTBA.




DopMyUpoOBaTh ONPEACICHUS
MEPECTAHOBKH KOHECYHOTO
MHOKECTBA, pa3MEIICHUS

13 N 31eMedToB 110 K,
coyeraHus (KOMOMHAIINH)

u3 N 311eMeHTOoB 110 K.
BhI4ucasTh KOIUYECTBO
MePECTAaHOBOK KOHEYHOTO
MHOKECTBA, Pa3MEIICHUI

u3 N 31eMeHTOoB 110 K, a Takxke
KOJWYECTBO COUCTAHNH

U3 N 21eMeHTOoB 110 K.

247 | Cummempus 6 YOH3 DO 31
npocmpancmee HEJe
TSt
248 | Ilonsamue Ypox D0 31
NpasuUIbHO20 0606w HUP]] | Hene
MHO202PAHHUKA. eHus U st
Onemenmuol cucme
cummempuu mamus
NPABUTLHBIX ayuu
MHO202PAHHUKOS 3HAHUL
249- | BeiOOp HECKOJIBKHUX YOH3 | llpumensmo Gopmyny ounoma | WPJ] | 32
250 | 3yeMeHTOB. KY HbioTOHA M TPEYTOIbHUK Hene
BHHOMHAIBHEIE ITackans a1t COKpaIEHHOTO st
YMHOKEHUS
K03 OULIHEHTBHI
251 | CiyyaitHble COOBITHS YOC3 | Pasmuats ciyqaiiibie coobitust | DO 32
U UX BepOﬁTHOCTI/I 1 BBIYUCIATH UX BEPOATHOCTU Heﬂe
st
252- | TabnmuuHOE M YOC3 | lpencrapmnsts B TaOIHYHOM H NP/ 32
253 | rpaduueckoe rpagu4eckoM BUJIE JaHHBIE Hee
Mpe/ICTaBICHHE TSt
JTAHHBIX
254 | CiyyaiiHble cOOBITUS KY Pasnuuate cydaiineie coosrtust | IPJ] | 32
" UX BCpOHTHOCTI/I 1 BBIYUCJIATH UX BEPOATHOCTU HG)IG
TSt
255 | Temamuueckasn YOH3 UPK 32
npoeepouHas Heze
paooma s
«Mnozozpannuxuy
256 | Ananus Yoc3 D0 32
memamu4eckou Ky Hele
npoeepoUHOU s
pabomwl
257- | YupaxkHeHHS IO TeMe VP Ywmers npumenstes nonyuennsie | MJPK | 33
258 | «KoMmbOunaTtopuka u SHaHM Ha HPaKTHKE. Heme
BEPOSITHOCTB. ast
259- | CamocTosiTeIbHAA YPK YMeTh NpUMEHATS nonyueHnsie | CP 33
260 paﬁOTa 3HAHUA Ha IPAKTUKE. HGI[G
«KomOuHaTopuka n A
BEPOSITHOCTB)»
2061 AHanuz VP YMeTh NpUMEHATh NOJIy4YEHHBIE 33




TEeMaTHYECKOH
MIPOBEPOYHON PabOTHI
«KombOuHaTopuka u
BEPOSTHOCTHY

3HAaHUA Ha IMPAKTUKE.

Hele
s

IMoBTOpeHUe MaTepuasa mo ajredpe n Hayanam anaiausa (13

IlToemo

CHUE M

amepuana no zeomempuu (6 uacos)

4YacoB)

262

Hrorosoe
MMOBTOPEHUE

1

YOC3
KY

3HaTh MaTepuan, U3ydICHHbIH B
Kypce anreOpsl 1 Havyai
MaTeMaTHYECKOro aHallh3a 3a
10 xnacc

YMeTh IpUMEHATh
TIOJTy4EHHbIE 3HAHUS Ha
TIPaKTHKE.

YMeTb TOTHIECKH MBICIIUTD,
OTCTauBAaTh CBOIO TOUKY 3PEHHA
1 BBICIYIINBaTh MHEHHE
Apyrux,

paboTaTh B KOMaHzE.

WPK
150911

33
Hele
s

263-
264

Ilosmopenue kypca
eeomempuu 10
Kaiacca

Ky

YMmerh IpUMEHATH
NI0JIy4CHHBIE 3HaHUS Ha
IIPaKTUKE.

D0

33
Hene
IS

265-
268

Hrorosoe
IMOBTOPEHUE

YOC3
KY

3HaTh MaTepua, U3y4eHHBIH B
Kypce anreOphl U Hagal
MaTeMaTHIECKOTO aHaJIN3a 3a
10 xnacc

YMmerb npuUMEHS T
MTOJTyYCHHBIC 3HAHUS Ha
MIPaKTHKE.

YMeTh JIOTHUYECKH MBICIIUT,
OTCTauBaTh CBOIO TOUKY 3PEHUS
Y BBICTYIIIUBATH MHEHHE
ApyTHuX,

paboTaTh B KOMaHIE.

HPK
WPJ]

34
Heze
TSt

269-
270

Hrorosasn
KOHTPOJIbHAS
padora

YPK

YmMmeTn MPpUMCHATH MTOJTYYCHHBIC
3HaHUA Ha MMPAKTUKE.

KP

34
HeJe
Bt

271-
272

Iloemopenue xypca
eeomempuu 10
Kaacca

ypP

Dopmyruposams u
00Ka3b18AMb 8Ce MeopeMbl
xkypca 10 kracca. Boieooums u
KOMMEHMUpo8amp ce
dopmynvl kypca 10 knacca.
HUnnrocmpuposams meopemol
Ha MOOENAX U U300paAdCeHUsX
Ky0a, npasuibHo2o
mempasopa, npasuibHbIX
npuzM U nUPamuo,
napainenenunede. Pewams
3a0auu Ha nocmpoeniue,
00KaA3aMenbCmseo

U 8bIYUCICHUE, NPABUILHO U
HA2NAOHO 8bINOIHAA PUCYHKU U
KOPPEKmMHO ap2yMeHmupysi
VMBEPAHCOeHUs I02UYECKO20,
KOHCMPYKMUBHO20 U
BLIYUCTUMENILHO20 XapaKkmepd

@0
UPK
HUPT

34
HeJe
TSt

273

AHanu3 UTOroBoit
KOHTPOJIbHOM

VP

YMeTh IpUMEHSTH TOTyYCHHBIC
3HaHUS HA TIPAaKTHKE.

D0

35
Hele




paboTHI.

JIA

274-
276

Pemenune KUIM EI'D

YMmeTh MNPUMCHSATDH IOJTYYCHHBIC
3HaHUA Ha MMPAKTUKE.

HNPK

35
Heze
Tt

277-
278

IK3amen no
2eomempuu

2 YPK

Dopmynuposams u
00KA3bIBAN BCE MEOPEMbl
kypca 10 kracca. Boisooums u
KOMMEHMUPOo8amy 6ce
dopmynet kypca 10 knacca.
Ymemv omeemums na sonpoc
yemuozo bunema. B 3a0anHbix
MHO202PDAHHUKAX HAXOOUNb
Vebl MeNCOY NPSMBIMU, MENCOY
nPAMOLL U RIOCKOCMbIO.
Cmpoumb ceuenue
MHO202DAHHUKA U HAXOOUMb
e2o naowaov. Haxooumo
paccmositue mexncoy
CKPEUUBATOWUMUCS NPSIMBIMU,
om mouxu 00 NPAMouU u
nrockocmu. Pewams 3a0auu na
nocmpoenue, 00Ka3ameibCmeo
U 8blYUCIeHUE, NPABUTLHO U
HA2NI510HO BLINONHASL PUCYHKU U
KOPPEKMHO ap2yMeHmupys
VMEePHCOeHUs TO2UUECKO20,
KOHCMPYKMUBHO20 U
BLIUUCTUMENBHO20 XAPAKMepPd

IK3AM
€H

35
Hene
s

279-
280

HUmoeosuwiti ypox

[MonBeneHne UTOTOB yIeOHOTO
roza

35
HeJle
TSt

Kpl/ITele/I OICHUBAHUA TUCbMECHHBIX paﬁoT:

OK3aMCHa.

4. Kputepuu onleHUBaHHUS pPe3yJIbTATOB

100% - orMmeTka «5»

oT 99% 1075% - ormerka «4»
ot 74% 1mo50% - ormeTrka «3»
amke 50% - oTMeTKa «2»

0T 00beMa BBITTOTHAEMON CaMOCTOSITEIbHON paboTHI.

xapakrep. Kpurepuii onjeHku:

[TpomexyTouHas aTTeCTalus IO MaTeMaTHKe: anredpe U HadajlaM MaTeMaTHIeCcKOTro aHajm3a,
reOMETPUH MPOBOJIUTCS B (OpME TECTOB, MAaTEeMaTHYECKUX IUKTAHTOB, MPOBEPOUHBIX padoT,
TEMaTUYECKUX paboT, KOHTPOJBHBIX PadOT (B KOHIIE KaXK10i ueTBepTH) 1 6nmi-onpocos (rmo 10-15
MHUHYT) B KOHIIE JIOTHUECKU 3aKOHYEHHBIX OJOKOB ydueOHOro Matepuana. MroroBas arrectanus mo
anre0pe MmpexycMOTpeHa B BHJIE UTOTOBOM MPOBEPOYHOI pabOTHI, IO TEOMETPUH — B BUJEC YCTHOTO

[IpoBepounsie paboThl UMEOT oOyuaromuil xapaktep. Ilpu mnpoBeneHMH TPOBEPOUHOM

paloThI MpeArnoaraeTcsi UCIoJIb30BaHUE YYalIUMHUCS 10001 cripaBOYHOM JuTepaTyphl (YUeOHHUK,
pabouast reTpap.) [Ipu 3TOM OyayT IPUMEHSTHCS CIIEIYIOIINE KPUTEPUH OLICHUBAHUS:

Tematuueckrue mpoBepoyHble PabOTHI U KOHTPOJIbHBIE PAOOThl UMEIOT KOHTPOJIUPYIOUIHMA




86% -100% - ormeTka «5»
oT 71% nmo 85% - ormeTka «4»
ot 50 % mo 70% - orMeTka «3»
Himke 50% ormeTka «2»
0T 00beMa BBIMOJHAEMON TPOBEPOYHOM MITH KOHTPOJIBHOM pabOTHI.
TecTpl HOCAT KOHTPOJIMPYIOUIMH XapakTep, 3aJaHus OXBaTbIBAlOT OCHOBHOM MaTepHall
ydyeOnnka. Kpurepuii oneHku:
100% - omenka «5»
oT 99% 1m075% - omeHka «4»
oT 74% no50% - omenka «3»
Hike 50% oleHka «2»
0T 00BeMa BBITIOJHAEMOTO TecTa. UTOOBI UCKITIOYUTh BO3MOXKHOCTh YTa/IbIBAHUS WU CITUCHIBAHUS
YUEHUK B YEPHOBHUKE MPEJICTABIISECT PEIICHNE BCEX 3a/1a4 TecTa.
OtMmetka «1» cTaBUTHCS 3a MPOBEPOUHYIO, TEMATHUYECKYIO, KOHTPOJIBHYIO pabOTy WUIIU TECT,
€CJIM YUYEHUK He BBIMOJIHUI BEPHO HU OHOTO 33aJ]aHuUs WK HE caji paboTy.

KpnTeplm OICHUBAHUA YCTHBIX OTBETOB

OTBer o1leHUBaeTCsS OTMETKOM «5», €ClIi YYEHHUK:

- IIOJHO PACKpBUI COJEpXKaHUE Marepuayia B 00beMe, MPEeAyCMOTPEHHOM INPOrpaMMOH U
y4eOHUKOM;

- MBJIOKWI MaTepual TPaMOTHBIM  S3BIKOM, TOYHO HCIIOJIB3YSl MaTeMaTU4YECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEICIIEHHOM JIOTHYECKOM MOCIIe10BaTeIbHOCTH;

- TPaBWJIBHO BBHITIOJHWI PHCYHKH, YEPTEKH, TPa(UKH, COMTyTCTBYIOIINE OTBETY;

- TI0Ka3zajJ yMEHHE WUIIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMHU NpPHUMEpPaMHU, NMPUMEHSATh €€ B
HOBOHM CHTYallu¥ MPH BBHITIOJTHEHUH MPAKTUYIECKOTO 33 JaHHS;

- TNPOJEMOHCTPUPOBAI 3HAHHWE TEOPHUM paHEe M3YyUEHHBIX COMYTCTBYIOUIMX TEM,
c(OPMHPOBAHHOCTh M YCTOMYUBOCTH MCIIOJIb3YEMBIX ITPH OTBETE YMEHHIA U HABBIKOB,

- OTBEYaJl CaMOCTOATENbHO, 0€3 HABOASIIMX BOIPOCOB YUUTEIS;

- BO3MOXXHBI OJTHa — JIB€ HETOYHOCTHU TPH OCBEUICHWE BTOPOCTENEHHBIX BOIPOCOB HIU B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPaBHJI TIOCIIE 3aMEUaHUs YUUTEIS.

OTBeT OIICHMBAETCA OTMETKON «4», ecliu YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha
OLICHKY «5», HO IIpH 5TOM UMECT OJIMH U3 HCJOCTATKOB!:

- B H3JOKCHHUU HOONYHICHBI HeOOoIbIINe HpO6CHBI, HC MHCKa3uBIICC MaTCMAaTHYCCKOC
COACPIKAHUE OTBCTA,

- JOIymCHbl OJWH — JBa HCA0YCTA IIPU OCBCHICHHWU OCHOBHOI'O COACp:KaHHA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCYAHUSA YUUTECIIA,

- JOIIYHICHBI omubOka i Oojee ABYX HCEIOYCTOB pu OCBCHICHUN BTOPOCTCIICHHBIX
BOITPOCOB UJIM B BBIKJIAAKAaX, JICTKO MCITPABJICHHBIC ITOCJIC 3aMCYaAHUA YUYHUTECIIA.

OtMeTka «3» CTaBUTCA B CASAYIOIMMNX CIYVUaSIX:

- HETOJHO PACKPBITO COJEp’KaHue MaTepHualia (CoAaep)KaHUue H3JI0KEHO (parMeHTapHO, He
BCETJa MOCJIEIOBATEIbHO), HO MOKAa3aHO 00IIee MOHMMaHHE BOMPOCa W MPOJEMOHCTPUPOBAHBI
yYMEHHUS, JOCTATOYHbBIE JUIsl YCBOECHHUS POTPAMMHOI0 MaTepuaa;

- HMCIINUCH Sany,ZIHeHI/If{ NI )IOHYI]_ICHI)I OI_HI/I6KI/I B onpegleneHI/m MaTeMaTquCKOﬁ
TepMI/IHO.HOI‘I/II/I, qepTemax, BBIKJIaJJKaXx, I/ICHpaBHeHHbIe ITOCJIC HECKOJIBKUX HABOISIIIUX BOHpOCOB
YUUTES;




- YYEHUK HE€ COpPaBWJCS C NPUMEHEHHWEM TEOPUU B HOBOW CUTyallUd IPH BBHINOJIHEHUU
MPAKTUYECKOTO 3aJIaHUsl, HO BBIMOJHUI 3a/laHusl 00A3aTEILHOTO YPOBHS CJIOKHOCTHU I10 JIAHHOU
TeMe;

- TpU JOCTAaTOYHOM 3HAHUU TEOPETHUYECKOTrO MaTepuaja BbIABICHA HEJOCTATOYHAs
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOMIUX CIyYasx:
- HE PaCKpBITO OCHOBHOE COZep)KaHue y4eOHOr0 MaTepHara;
- OOHapyXeHO HE3HaHUE YYEHMKOM Oojbliel uianm Haubojiee Ba)KHOM 4YacTH Y4eOHOTo
MaTepuaia,
- JIONyILIEHbl OIMMUOKU B OINpEACNCHUU TIOHATUH, MPU MCIOIb30BAHUM MaTEeMaTHYeCKON
TEPMHHOJIOTHH, B PUCYHKaX, YepTekaxX WK TpaduKax, B BBIKIAJKAX, KOTOPbIC HE HUCIIPABJICHBI
MOCJIe HECKOJIBKUX HAaBOJSAIIUX BOIIPOCOB YUUTEIIS.




