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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 00yYaroIIKXCsl Ha TOCTHXKEHUE JINYHOTO CYACThsl, pEaU3alii0 TO3UTHUBHBIX
KU3HEHHBIX [EpPCIEKTUB, HWHHUIMATUBHOCTb, KPEATUBHOCTb, TI'OTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEENICHUI0, CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHbIE TIAHBI,

— TOTOBHOCTh U CIIOCOOHOCTH OOYYaloOIUXCA K OTCTAaMBAHMUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BbIpa0aThiBaTh COOCTBEHHYIO MO3HIIMIO IO
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM MPOIUIOTO0 M HACTOSIIET0 HAa OCHOBE
OCO3HaHUS U OCMBICIICHUSI 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 HAyKH 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 3HAUUMOM JesITeIbHOCTH;

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

— MpPUHATHE 00IEYeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH M CHOCOOHOCTH BECTH AHAJIOT 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;

— (GopMUpOBaHNE HPABCTBEHHOW 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 Y4acCTHsI B PELLICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX MPOOIIEM;

—  ¢usnyeckoe,  3MOIUOHATIHHO-TICUXOJOTHYECKOE, couuaigbHOe  OJjaromojyuue
oOyyaromuxcs B JKU3HM O0pa3oBaTelIbHOM OpraHu3alliy, OIIyIIEHHE JAEeThbMH (PU3HUECKOMH,
MICUXOJOTMYeCKON 1 MH(POPMALIMOHHOM 0€30IaCHOCTH U ICUXO0JIOTHYECKOro KoM(popTa;

— 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; CO3HATEIBHOE OTHOIIEHNE K HEMPEPHIBHOMY 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 IEATEIIFHOCTH 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 JFO/CH, 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 IOCTaBJICHHBIX 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, BHISIBICHHBIX B HH(POPMAIIMOHHBIX
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 WHIUBUAYATHHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUAUTHIBAS 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 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU, TaK M CO B3POCIIBIMU (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 MCIOJIb30BaHUEM
a/ICKBaTHBIX (YCTHBIX U MUCBMEHHBIX) SA3BIKOBBIX CPEJICTB;

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

1 00pa30BaTeIbHYI0 KOMMYHUKAINIO, 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 JOCTIKEHHUS 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  IO3HABATENbHYI0, Y4EOHO-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, HCCIEA0BATEIIbCKOM
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 MPAKTUYECKUM COAECPKaHUEM;

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

— TIPUMEHATHh WHIAYKTUBHBIE 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)

— yYMEHUE HaxOAUThb HeoOXOoAMMYI0 HH(OpPMAIHIO, KPUTHYECKH OICHUBaTh 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 TpOTpaMMaMl M IpOrpaMMaMU CHUMBOJIBHBIX BBIYMCICHUN [UIsI HCCIIEI0BaHUS
MaTeMaTHIECKNX OOBEKTOB,;

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

— YMEHHE CTPOUTh M300paKEHUsI 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 (U3MUECKUX 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, YUTATb 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);

- OONIeKYyJbTypHbIC KOMIETEHIIMH (OMBIT OCBOCHUS YYCHHKOM KapTHHBI  MHpa,
pacupAOmEncs 10 KyJbTYpPOJIOTHYECKOTO M BCEYEIOBEYECKOr0 MOHUMAHUS MHUpPA BO BCEM €rO
MHOT000pa3unu);

- y4eOHO-TI03HABATEJIbHbIE KOMIIETEHIIUH (COBOKYITHOCTh KOMIIETEHIIMHA ydeHHUKa B cdepe
CaMOCTOSITEILHON II03HABAaTEIILHOM  JESITEIIbHOCTH, 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 HEO0OXoaMMOM MHPOpPMAIIHH, €€ 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 nouta, CMU, Untepuer);

- KOMMYHHUKATHBHBIC KOMIIETCHIIMM (3HAHHWE SI3BIKOB, CIIOCOOOB B3aMMOJICHCTBHS C
OKPYKAIOIIMMH U YJAICHHBIMH COOBITHSIMH W JIFOJIBMH, HaBBIKM Pa0OTHI B TPyNIe, KOJICKTUBE,
BJIQJICHUE PA3JUYHBIMH COIMAJIBHBIMU POJISIMUA. 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 ocywecmesenuem 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 Ppa3HOCTh 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, UCTIOJIh30BaTh MOHITHE U €r0 CBOHCTBA MPU 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€ NPEICTABIECHHBIX
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
WHTEpIpeTalys 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 HUCMOJIb30BaTh X MPU PEUICHUH 3a]1a4;

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

YUCTIOBLIMU MHONCECMBAMU
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
moicoecmeentble
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 PEaIbHBIX BEJIMYUH 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 YPaBHEHUH 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
HEPaBHOCHIIHHBIX MPeoOpa3oBaHMIX
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 HepaseHCms,
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 IUIOCKOCTH,
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 IIPU 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 IIOHATUC IIPH 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 ITPOTPECCUNL.

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
GYHKIIUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA,

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, 9KOHOMMUKE, MY3bIKE, 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 U 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
Hocmel, | — 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 umMems 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
II0JIyYEHHBIE PEIICHUS 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 PEIIECHUS 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, TIEPIICHAUKYIISIPHBIC
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 3aJ1a4 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 | —  Vmeth npeacTaBieHue 0 BKIaae 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; UCCIe008aHUIO

— 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
CpeICTBA U 3JEKTPOHHO-KOMMYHUKAIIUOHHBIE
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 aHajausa, reomerpus» (350 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 YKcia. MeTol MareMaTU4eCKO MHIAYKIMH. J(eTMMOoCTh 1enbiX uncel. [enenue
¢ octatkoM. CpaBHeHus. Penienue 3a1a4 ¢ 1eI0YHUCICHHBIMU HEU3BECTHBIMMU.

YHCJIOBBIE ®YHKIIMHU (20 u)

Oynkuuu. Obnacte onpeaeneHus ¥ MHOXecTBO 3HadeHui. ['paduk ¢ynkmum. [Tocrpoenue
rpaduKoB (QYHKUUH, 3aJaHHBIX pa3IMYHbBIMH criocobamu. CBolcTBa (YHKUMHA: 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 W KOTAaHI'€HC 4YMCIa. TpUrOHOMETpUYECKHE
¢byHKIMH, UX CBoWcTBAa M TrpadukH, NEpUOIUYHOCTb, OCHOBHOW mepuona. OOparHble
TPUTOHOMETpHUYEcKHe (PyHKIMHU, UX CBOMcTBa M rpaduxu. I'padux rapmMoHHUYECKOro KojieOaHHs.
ITpeoOpa3oBanus rpaUKOB 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  mpocTedInmx  TPUTOHOMETPUYECKHMX  ypaBHEHHMH.  MeTtonel  penieHus
TPUTOHOMETPUYECKUX YPABHEHUI: 3aMEHA IIEPEMEHHOM, PA3JI0KEHUE HA MHOKUTEIIN, OJHOPOJAHbBIE
YPaBHCHHS.

ITIPEOEPA30OBAHUE TPUTOHOMETPUUYECKHNX BBIPAYKEHMIA (30 u)



OCHOBHBIC TPUTOHOMETpUYECKHEe ToxAecTBa. Dopmyibl mpuBeaeHus. 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. BhIpaykeHHE TPUTOHOMETPHUECKUX (DYHKIMI Yyepe3 TaHT€HC 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 QYHKIUAX. [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. IIpousBogHbIe CyMMBI, pa3HOCTH, IPOU3BEACHUS U
gacTHOTO. [Ipon3BOHBIE OCHOBHBIX AJIEMEHTapHbIX QYHKIMH. [Ipon3BoiHbIE CI0KHOM U 00paTHOM
¢byHkuuii. Bropas mpousBoHas.

[IpumeHneHrne MNPOU3BOJHOM K UCCIENOBaHMIO (QYHKIMA M TMOCTPOCHHUIO TpaduKoB.
Hcnons3oBanne NIPOU3BOAHBIX IIPU PELICHUN YPAaBHEHUN U HEPABEHCTB, IIPU PELICHUN 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 Tporecca, 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 TNTAHUMETPUUN 3A KYPC 7-9 KIIACCOB(16 u)

IloBropenne nnanumerpuu. PemeHue 3amad Ha CBOWCTBA MEIUAHBl TPEYTOJIBHMKA.
UYeTbIpE€XyrolbHUKM 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
okpyxHoCThI0. [Tonobue TpeyronbHukoB. HekoTopble cBOMCTBA BBICOT U TOUKH MX MIEPECEUECHHUS.



BBEJIEHUE B CTEPEOMETPUIO (10 u)

[Ipenmer ctepeomerpuu. I[lpocTpancTBeHHBIC (UTYpBI: KyO, MapajlieNenure]], Mpu3Ma,
nupamua, chepa u map. OCHOBHBIC MIOHATHS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUU. AKCHOMBI
CTEPEOMETPUU B 3a/ladyaX Ha JI0Ka3aTelbCTBO U IOCTPOCHHE C MCIOJIb30BAaHUEM MojJeNed Hu
n3o0pakeHui KyOa, TeTpa’npa, nupamuabl. CIencTBHs W3 aKCHOM. TeopeMbl O IIIOCKOCTH,
MPOXOSAIICH: uepe3 NpsIMyI0 U He JISKAIYI0 Ha He TOUKY; Yepe3 JIBE MepeceKaroluecs npsmeble;
yepe3 JIBe IMapajuieibHbIe MpsMble. PelieHne 3a1ad Ha MPUMEHEHHUE aKCHOM CTEPEOMETPHU M UX
CIIEZICTBUI C HCIIOJNIb30BAaHUEM MOJENed W M300pakeHH KyOa, mapajuiesnenunena, MHUpPaMHIbL
[lepeceuenne npsMOM M TIOCKOCTH, JBYX IUIOCKOCTEeM. TeXHHMKa BBIINOJHEHUS MPOCTEHIIUX
CTEPEOMETPUUYECKUX uepTexkeil. PelieHne KOHCTPYKTHBHBIX M BBIYMCIMTEIBHBIX 33/ad C
HCIIOIb30BaHUEM  M300paKeHUH  MHOTOYTOJIbHUKOB, KyOa, TeTpadapa. Pemenue 3amad
CTEPEOMETPUU Ha J0Ka3aTelIbCTBO, NOCTpOEHHUE, BbluMcieHue. [locTpoenue ceueHuit KyoOa,
TeTpad’apa, NupamMubl. BeIYUCICHHE TUIOMIAAeH STUX CCUCHHM.

B3AMMHOE PACIIOJIOXKEHUE ITPAMBIX B [TPOCTPAHCTBE (10 u)

[epecekarommecsi, napajuieIbHbIE U CKPEUIMBAIOIIUECS MPSIMBIE B MPOCTpaHCTBe. [Ipu3Haku
CKPEILMBAIOIINXCS MPAMBIX. Perienne 3a/1a4 Ha B3aUMHOE PacToIOKEHUE NPSAMBIX B IPOCTPAHCTBE C
HCII0JIb30BAHUEM MOJIeNIed U N300pakeHUii MHOrorpaHHUKOB. CBOMCTBa MapajiebHbIX IPSIMbIX B
mpocTpaHcTBe. TeopemMa 0 JBYX MapalljiesIbHbIX MPSMBIX, OJIHa U3 KOTOPBIX MEPECEeKaeT MIOCKOCTb.
[Tpu3Hak mapasIenbHOCTH TPSMBIX B MpocTpaHcTBe. [lapamuienbHble TpsMble B 3a3Jadax Ha
JI0Ka3aTeNIbCTBO, TIOCTPOEHUE U Bbluncienue. Hampasienue B npoctpaHcTBe. TeopeMa 0 paBeHCTBE
IBYX YTJIOB C COHAINpaBJIEHHBIMH CTOpoHamu. OmpenenieHHe yria MeXIy CKpeHIMBaIOIIMHCS
npsamMbiMU. Perenne 3aay Ha BBIYMCICHHE YITIOB MEXKIY MNPSAMBIMH B IPOCTPAHCTBE C
UCTIOJB30BAaHUEM H300pakeHUH KyOa, MPaBHIBHOIO TETpadqpa, a TaKKe MHOTOYTOJIbHUKOB,
PacIoNIOKEHHBIX B PA3IMUHBIX IUIOCKOCTAX. PeleHne 3aad Ha B3aMMHOE PAcIoIOKEHUE MPSIMbIX
B IIPOCTPAHCTBE.

N3o00paxenne (mpoBeleHHE) Ha IUIOCKOCTH (B TeTpaau) MpsSMOM, NPOXOASAmied B
MIPOCTPAHCTBE Yepe3 NaHHYIO TOUKY:

a) TMapajuleNlbHO JIaHHOW TpAMOM; ©O) MNEepHeHIUKyJIsSpHO JaHHOM TpsAMOM; B)
CKPEIIUBAIOIIEHCS ¢ TaHHOW MPsAMOM (Ha M300pakeHUsAX KyOa, MpaBUIILHOTO TETpadipa.

B3AMMHOE PACITOJIOXXEHME ITPSIMOM U IIJIOCKOCTU B ITIPOCTPAHCTBE
(24 )

Omnpenenenre napajjiesbHbIX NPSAMOM M IUIOCKOCTH. Ilpu3Hak mapaymienbHOCTH MPSMOM U
IJI0CKOCTH. PelleHne 3amad Ha 0Ka3aTENbCTBO C MCIOIB30BAHUEM IIPU3HAKA I1apauIeIbHOCTH
IpsIMOM M IUIOCKOCTH. PenieHune KOHCTPYKTHBHBIX 337a4 CTEPEOMETPUM O IPOBEICHHU 4epes
JaHHYI0 TOYKY: a) NpsAMOM, HapajieibHOW JaHHOM IJIOCKOCTH; ©) IUIOCKOCTH, HapaijielbHON
JAaHHOM mpsiMoil. TeopeMa O JTMHUK MepecedeHns IBYX IIOCKOCTEHM, OJTHA U3 KOTOPBIX MPOXOIUT
yepe3 IMpsAMYl0, [AapajuIeNIbHYI0 APYroM IUIOCKOCTH. Teopema O JIMHMM IIEPECEUYEHHs MABYX
IIJIOCKOCTEM, KaKaash U3 KOTOPBIX IPOXOAUT Yepe3 OJIHY M3 JABYX MapauIesIbHBIX MPsAMBIX. Teopema
0 IUIOCKOCTH, MPOXOIAIIEH Yepe3 OJHY U3 ABYX CKPELIMBAIOLIUXCS MPAMBIX MapaJICIbHO IPYroin
npsiMoi. Pemenue 3agad Ha CBOWMCTBA NapaJIEbHBIX NMPSMON M INIOCKOCTH C HCIOJIB30BAHHEM
n300pakeHN mapanenenunena, Kyoa, nupamuisl. PemieHue 3agay Ha MOCTPOCHHE CEYSHMH
napajuiefienumnena, Kyba, TeTpadapa IUIOCKOCTBIO: a) TMapajuIeIbHOW JaHHOW mpsMoii; 0)
MapaJuleJIbHON JaHHOM IIJIOCKOCTH. BBIYMCIIEHHE IIOLIANEH ITOCTPOCHHBIX cedeHui. IloBTopenue
TEOPUHU O MapAJUIEIBHOCTH NPSIMBIX M INIOCKOCTEN B 3aJadaxX Ha JI0Ka3aTelbCTBO, IOCTPOCHHE U
BBIYHCIICHHE.

OnpeneneHne NpsAMON, NEPHEHAUKYISIPHONM IUIOCKOCTH. lIpW3HaK mnepneHauKyJISpHOCTH
IpsAIMOM M IUIOCKOCTH. PeleHue 3amad Ha [OKa3aTeNIbCTBO, IIOCTPOEHUE M BBIYUCICHHUE C
WCIIOJIb30BAaHMEM IIPU3HAKA MEPIEHAMKYJSIPHOCTH MPSAMOM M IUIOCKOCTH. llepneHmukynsap wu
HaKJIOHHasA. TeopeMmbl O UIMHAX IEPIEHIUKYISApPA, HAKIOHHBIX W IPOCKLIUN 3TUX HAKIOHHBIX.



TeopeMbl 0 Tpex mepneHIUKYyIsApax (mpsMas u oOpaTHas). PemieHue 3amay Ha JOKA3aTelbCTBO,
IIOCTPOCHHUE U BBIYUCICHUE C MCIOJb30BAHUEM IIPU3HAKA IIEPIECHAUKYJSIPHOCTH IPSAMOM U
IIJIOCKOCTH, TEOPEM O TPeX IMepIreHIuKyJspax. Teopema o IBYX MapaUieIbHBIX MPSMBIX, OJTHA U3
KOTOPBIX NEPIEHAMUKYJIAPHA IJIOCKOCTU. Teopema 0 IByX NPAMBIX, IEPIIECHAUKYJIPHBIX INIOCKOCTH.
Pemenue 3amay Ha CBOMCTBA MEPHEHIUKYJSPHBIX MPSIMBIX M IUTOCKocTed. [IpoBeneHne B3auMHO
MEPICHIUKYISIPHBIX TPSIMBIX M TUIOCKOCTEH Ha M300paKeHUSX KyOa, MPaBUIBLHOTO TETpadJpa,
MPSIMOYTOJIBHOTO — MMapajulefienuIeia. BBIYHCIIEHHe pacCTOSHUN IUIOIIaield CcedeHud Kyoa,
MPaBUJIBHOTO  TETpadjpa. NEPHeHAMKYJSIpHA IUIOCKOCTH. TeopeMa 0O JBYX MPSAMBIX,
MEePIEHIUKYISAPHBIX IUIOCKOCTH. PeleHne 3amad Ha CBOMCTBA MEPICHAUKYJSAPHBIX TPSIMBIX H
TIOCKOCTEH.

YT'OJI MEXJTY ITPSIMOM U TIJIOCKOCTBIO (14u)

Omnpenenenue yria Mexay HaKJIOHHOW M INIOCKOCTBIO. O BENMUYMHE yIila MEKIY HaKJIOHHOHN
U IUIOCKOCTBIO M METOJaX €ro Haxox/ieHus. Penienne 3a1a4 Ha HAXOKICHHUE yIila MEXTy NPSAMOM U
IUIOCKOCTBIO C HCIOJb30BaHUEM M300pakeHHH KyOa, MNpaBUWIIBHOTO TETpasapa, MpaBHIBHON
nupamuibl. IlapannenbHoe mnpoexkTupoBaHue. CBoICTBa NapayuIeIbHOTO IPOEKTUPOBAHUS.
OpTroroHanbHOE IPOEKTUPOBAHUE, €TO CBOMCTBA.

ITJIOCKOCTU B ITPOCTPAHCTBE (18 u)

B3aumHoe pacnonioskeHue JByX IUIOCKOCTEW B mpocTpaHcTBe. OnpeseneHue napajielibHbIX
mwiockocredl. llpu3Hakum mnapayuieqbHOCTH JBYX IUIOCKOCTEW. PemieHme 3amad Ha mDpu3HaK
NapajuIeIbHOCTU ABYX IJIOCKOCTEH C MCIOJb30BaHUEM M300paK€HHI MHOrOrpaHHUKOB. Teopema o
JUHUAX NIEPECEUECHMS JIBYX MapaUIeJIbHBIX IUNIOCKOCTEH TPEThEH IUIOCKOCThIO. Teopema o IpsAMoH,
[IEPECEKAIOIIEH OJHY M3 JIBYX MapajuIeNIbHBIX INIOCKOCTEH. Teopema O IIIOCKOCTH, MEPECEKAOIIEH
OIHY W3 [BYX NapajUIe/bHBIX IIIOCKOCTEW. Pellenue 3amay Ha 0Ka3aTENbCTBO, BBIYUCIICHUE,
IIOCTPOCHHUE CEYEHUN MHOIOTPaHHUKOB. Teopema O IIOCKOCTH, KOTOpas IapajulelbHa JaHHON
IIJIOCKOCTH U MPOXOJIUT Yepe3 TOUKY, HE JIEKAIIYI0 B JaHHOM IUIOCKOCTU. ENMHCTBEHHOCTH TaKOM
IJIOCKOCTH. TeopeMa O TPaH3UTHBHOCTH NApAJIENBHOCTH IUIOCKOCTEW B MPOCTpaHCTBE. Teopema
00 oTpe3Kax MapajuleIbHbIX MPSAMBIX, 3aKITIOUEHHBIX MEXAY ABYMS MapauIeIbHBIMU IIIOCKOCTSIMH.
Teopema 0 mpsAMOM, MEPHEHAUKYJIAPHOM K OJHOM M3 JBYX MapajuIeNIbHBIX IIOCKOCTEH.
JIByrpaHHbIi yroiu. JIMHEHHBIN yroy ABYrpaHHOro yria. TeopeMa O JUHEHHOM YIje ABYTPaHHOIO
yriia. Yrojl MexJly AByMs INIOCKOCTSMH. MeTObl HaXOXKACHUS IBYIPAHHBIX YIJIOB U YIJIOB MEXY
IBYMsS IUIOCKOCTAMHU. PelleHue 3agad ¢ HUCHONB30BAHUEM IIPABWIBHBIX MHOTIOIPDAHHUKOB H
MHOT'OYT'OJIbHUKOB, HE JIEKAIUX B OAHOW IUIOCKOCTH. IlepnenaukymnsapHsle miaockocTH. IIpusHak
NEPIEHIUKYISIPHOCTH  ABYX INIOCKOCTEH. Pellenue 3aga4 Ha ONpeAclieHHMe U MPU3HAK
MEPIEeHIUKYISIPHBIX MJIOCKOCTEH, MCIOIb3ysl N300paKeHHsl PaBUILHOTO TETpalipa, NpaBUIbLHON
nupamubl, Ky6a. Teopema o mpsMOi, NMEpHEHIUKYISAPHOM JMHUM NepeceueHHs! ABYX B3aUMHO
MEePNEeHANKYISPHBIX TUIOCKOCTEH W JieKalled B OJHOM M3 HHUX. TeopeMa 0O TMpsAMOW,
NEPIEHIUKYISIPHOU OJHOM W3 JBYX B3aUMHO IEPIIECHIUKYJIAPHBIX IIOCKOCTEM M MMEIOLIEH €O
BTOpOI IUIOCKOCTBhIO. OOLIMI NEepHneHauKyIsp ABYX CKpEIIMBAIOMIUXCS MNpsMbIX. PaccrosHue
MEXIY ABYMs CKPEIIMBAIOIIUMHUCS NPAMBIMU. PellleHne 3a1a4 Ha HaXO0XACHUE PACCTOSIHUS MEXKIY
CKPEILMBAIOIIMMUCS TPSIMBIMH, UCIIONIb3YsI N300paXKeHHs MPaBUIILHOTO TeTpajapa, kyba. Teopema
O IUIOIIAJMA OPTOrOHAJIBHOM IPOEKIUH MHOIOYIOJIbHMKA M €€ 3HAYCHHUE IPU PEIICHUM 3a7ad Ha
HaxXO0XJIEHHE: a) MJIOLAJAN OCHOBAaHUS MHOIOIpaHHUKA; 0) IJIOLIAJM CEYEHUs MHOTOIPAaHHUKA; B)
JBYTPAaHHOT'O yIJIa MpH pedpe MHOTOIpaHHMKA; T') YIJIa MEKIY IUIOCKOCTSMU OCHOBaHMS M CEYCHUS
MHOI'OTPaHHUKA.

PACCTOSAHUMA B ITPOCTPAHCTBE (12 1)

PaccrosHue mexay nBymsi Toukamu. PaccrosHue Mmexnay Toukoid M ¢urypoit. PaccrosHue
MEXK]ly TOUKOU U mpsiMOi. PaccTosiHre MEXKTy TOUKON M TJIOCKOCThIO. PaccTosHue Mexay TOUKON U
chepoii. Pacctosinue mexnay naByms ¢urypamu. PaccTosiHue Mexay AByMsl HapaliebHBIMU



npsMbIMH. PaccTrosiHre Mexay NpsIMOM M IJIOCKOCTBIO. PaccTosiHMe MeXIy CKpellHMBarOLIMMHUC
npsMbIMH. [IpuemMbl HaxXOXAEHUS PACCTOSHUM OT TOYKM A0 (Urypsl, Mexay ¢urypamu B
IpocTpaHcTBe. ['eomeTpuyeckue MecTra TOUEK IPOCTPAHCTBA, CBS3aHHBIE C PACCTOSHHUSIMM.
IloBTOpEHNE TEOpUM B 3ajjauyax HAa HAXOXKIECHHE PACCTOSIHUI OT AAHHOM TOYKM: a) A0 BEPILUUH U
CTOPOH JIaHHOTO MHOTOYIOJIbHHUKA (TPEyrojbHHKa), IJIOCKOCTh KOTOPOTO HE COJEPKHUT JIaHHYIO
TOUKy; 0) 40 TrpaHell JaHHOTO ABYIPAaHHOTO yria, B) 10 pebep W rpaHell TaHHOTO KyOa
(mpaBMJIBHOTO TETPa’3/pa); I') 1O HOCTPOCHHOI'O CEYECHUs JAaHHOTO MHOIOI'paHHHKA.

BEKTOPHBIM METO/I B IPOCTPAHCTBE (12 u)

JIuneliHbple omepanuy HajJ BEeKTOpaMu BekTop B mnpocTtpaHcTBe. ENVHWYHBIA U HYJIEBOU
BeKTOp. IIpoTHBONOIOXKHBIE BEKTOPBL. EAMHCTBEHHOCTh OTJIOKEHMSI OT JAHHOM TOYKHM BEKTOpa,
PaBHOrO JaHHOMY BeKTOpYy. KoJulMHEapHOCTb IBYX BEKTOPOB M €€ TI€OMETPUYECKHH CMBICIL.
JluneiiHble omnepanmuu HaJg BEKTOPAaMH M MX CBOMCTBAa. KOMIUIaHApHOCTB Tpex BEKTOPOB.
PasnoxeHne BeKTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPAaM, KOMILIAHAPHBIM C JAHHBIM BEKTOPOM.
Tpn HexomIulaHapHBIX BeKTOpa. PasnojkeHue BEKTOpa MO TPeM HEKOMIUIAHAPHBIM BEKTOpaM.
BexTopHslii 6a3zuc B mpocTpaHcTBe. Pa3iiojkeHrne BEKTOpa U €ro KOOPAWHATHL B JAHHOM BEKTOPHOM
0azuce. YciIOBHME KOJUIMHEAPHOCTH [IBYX BEKTOPOB M KOMIUIAHAPHOCTU TpeX BEKTOPOB B
npocrpancTBe. KoymmmHeapHOCTh  IByX M KOMIUIAHAPHOCTh TPEX BEKTOPOB B TI'€OMETPUYECKUX
3aJa4ax C MHororpaHHukamu. CkajspHOE IPOMU3BEACHHE BEKTOPOB YTIOJd MEXAYy ABYMs
BekTOopamu. CKaJsipHOE NPOM3BEJIEHUE BEKTOPOB U €ro cpoiictBa. dopmyibl, CBA3aHHBIE CO
CKAIIPHBIM IIPOU3BEACHUEM BEKTOPOB. YCIOBUE OPTOIOHAIBHOCTH IBYX BEKTOPOB. BekropHoe
JIOKa3aTesIbCTBO IPU3HAKA [EPHECHIUKYJISAPHOCTH NPSAMOM UM INIOCKOCTH, TEOpPEM O Tpex
NEPIEHIUKYIsIpax. BeKTopHoe pelleHne TIeOMETPUYECKMX 3aJad  Ha  JI0Ka3aTelbCTBO
NIEPIEHIUKYISIPHOCTA MPSAMBIX M INIOCKOCTEH, Ha BBIYMCICHUE YIVIOB MEXKAY IPSMBIMUA H
IUIOCKOCTSIMH C HCIOJb30BAHUWEM H300pakeHH KyOa, MpaBUIIBHOTO TeTpad]pa, MpaBHIbHOU
MAPAMU/JIBI.

KOPJUHATHBIN METO/] B ITPOCTPAHCTBE (12 u)

Koopaunatel BekTopa. JIuHelHBble omepauMd HajJ  BEKTOpaMM B KOOpAMHATaXx.
OpTtoHOpMUPOBaHHBIN 0a3zuc B mpocTpaHcTBe. [IpsiMoyronbHast [ekapToBasi cucTeMa KOOpJAWHAT B
npoctpaHcTBe. KoopaumHaTbl BekTopa, JeHCTBHA HajJ BEKTOpaMH B KOOpJMHATaX. YCIIOBHE
KOJUIMHEApHOCTH JBYX BEKTOPOB B KoopaunHaTax. CkajspHOe IpOU3BEIEHHE BEKTOPOB B
KOOp/MHATax. Y CJIOBUE NEPIEHAUKYISIPHOCTH JBYX BEKTOPOB B KoopauHaTax. [Ipoekius BekTopa
Ha OCh B KOOpJMHAaTax. 3ajaHue (Uryp B MPOCTPAHCTBE ypaBHEHMsIMH. [InockocTh u mpsimas B
KoopauHaTax. DopMyIHpOBaTh: a) OINpeJlelIeHue OPTOHOPMHUPOBAHHOTO 0a3uca B MPOCTPAHCTBE,
JIEKapTOBbIX TNPSMOYTOJbHBIX KOOPJAMHAT BEKTOpa B 3TOM Oasuce; 0) B KOOpAMHATHOH (opme
OTIpeJIeNIeHUs] U CBOMCTBA JIMHEMHBIX ONEpaluii HaJl BEKTOPaMHM, YCIOBHE KOJUIMHEAPHOCTH JIBYX
BEeKTOpOB. WutocTpupoBath 3TH CBOMCTBA M Onepaluu Ha U300pakeHUsX KyOa, BBells Oa3uCHBIE
BEKTOphl Ha ero peOpax, MCXOJAIIMX W3 OAHOW BepiIMHBL. DOpMYyJIUpOBaTH U BHIBOJUTH B
KOOPJMHATHOM BHJIe: (OPMYJTy CKaJISIPHOTO MPOU3BEACHHUS ABYX BEKTOPOB; (hOPMYITY BBIYUCIICHUS
yriia MeXay JABYMSI BEKTOpaMH W YCJIOBHE MEPIEHAMKYJISIPHOCTH JABYX BEKTOpOB. Mcmomb3ys
n3o0paxkeHne Ky0a, TPABWIIBHOTO TETpadpa, NPaBUIBHONH NUPaMUABI, pelaTh BEKTOPHBIM
METOZOM 33Jaydl Ha MapajuIelNbHOCTh (NMEPIEHIUKYISAPHOCTh) MPSIMBIX M IUIOCKOCTEH, Ha
BBIUUCIICHUE PA3JIMYHBIX PACCTOSHUM, YIIOB MEKIY NMPSAMBIMU. YPaBHEHHUS TPSMOU 1O TOYKE H
HaMpaBJSIONIEMY BEKTOPY; KAHOHMYECKHE M IMapaMeTpUYecKHe YpaBHEHHUS MpsIMOH. YpaBHEHHUs
npsIMON 1O JIByM ee Toukam. [IpsiMasi Kak JIMHUS MepecedeHHs IBYX IUIOCKOCTEH. YTONI Mexay
IBYMsI TIPSMBIMH B KOOpJIMHATaX. YCIOBHUS NapalIeIbHOCTH M Mep- MEPHEeHIUKYIIPHOCTH JIBYX
NpsIMBIX B MPOCTpaHCTBE. B3anmHoe pacnosiokeHue npsiMoi M MJIIOCKOCTH B KOOpPAMHATaX. YTOJ
MEXIy NPSMON U MIJIOCKOCTBIO B KOOPAMHATAX. Y CIOBUSA MAPAUIETILHOCTH M MEPIEHIUKYISAPHOCTH
MPAMOU U TJIOCKOCTH.



[TOBTOPEHUE MATEPUAJIA I10 TEOMETPUU 3A KYPC 10 KJTACCA (12 u)

3. TemaTuueckoe MJIAHUPOBAHHUE

10 MAaTEeMaTHKe: ajJredope 1 HAYAJIaAM MATEMATHYECKOr0 aHajau3a, reomerpuu B 10C Kiiacce

Yunrean: Becenosa B.I1.

Yueonuk: 1) MatemaTtuka: areOpa v Hayajga MaTeMaTHYECKOTO aHaIK3a, TeoMeTpusi. Anredpa u
Hayvaia MaTeMaTiudeckoro ananusa. 10 kinacc. YueOHHK 111 00111e00pa30BaTeIbHBIX OPTaHU3aIHiA
(6a3oBbIi 1 yrayoneHHbli ypoBaH). B 2 u. / A. I'.'Mopakosuy, I1.B. Cemenos. — 8-¢ usj., crep. -
M: Muemo3suna, 2019. — 455 c.;

2) Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOTO aHallu3a, reomeTpus. Anredpa u
Hayvaia MaTeMaTiudeckoro ananmsa. 10 kimacc. 3amaunuk i 001eo0pa3oBaTebHBIX OpraHU3aui
(6a30BbIii U yriry0OsaeHHbId ypoBHHK). B 2 u. / A. I.Mopakosuy, I1.B. Cemenos. — 10-¢ u3s., ctep. -
M: Muemo3suna, 2021. — 351 c.;

3) Matemaruka: anredpa u Hayajga MaTeMaTHIECKOrO aHaIu3a, TeoMeTpHst. [ 'eomeTpusl.
10 knacc: y4eOHUK M 3aJa4HuK: yriryOnenHslit ypoens / E.B.ITorockyes, JI.U. 3BaBuu — 8-¢ usn.,
crepeorurt. — M.:JIpoda, 2020. — 223 c.
Jomn. ydeOHuk: Martemaruka: anreOpa W Hadaja MaTeMaTHYECKOTO aHan3a, TEeOMETPHSL.
I'eomerpus. 10-11 xmaccer: yueb. ans o0meoOpazoBaT. yupeskaeHUil: 0a30BbId M YIITyOJICHHBIH
ypoBern / JI.C. Aranacs, B.®. Byrysos, C.b. Kagomiies u nap. — 10-e w3a., crepeorum. —
M.:IIpoceemienue, 2022. — 287 c.

KoanyecTBO 4acos

Bcero 350 vacos; B Henemo 10 gacos
Tematnueckux NpoBepoUHbIX padoT 17
AJIMUHUCTPATUBHBIX KOHTPOJIBHBIX paboT_4

COKpaH.[eHI/Iﬂ, HMCII0JIb3yEMbI€ B KAJICHAAPHO-TEMATHYECCKOM IMJIAHUPOBAHMH |

Tunel ypokos:
YOH3 - ypok OTKpBITHSI HOBOTO 3HAHUS;
KY-xoMOuHIpPOBaHHBIH ypOK;
YP-ypok pedrekcunu;
YOC3-ypok 00001IeHHs ¥ CUCTEMATHU3AIH 3HAHMUIA;
YPK-ypok pa3BHUBaIomero KOHTPOIs;

Buabr koHTpOIIS:
®O-ppoHTATBHBIN OIPOC;
NPK-unnuBuayanpHas paboTa o KapTouKam;
WP/I-unnuBuayansHas paboTa y JOCKH;
CP-camocrosiTensHas padboTa;
[TP-npoBepouHas padora,
KP-xonTponsHas pabora;
M/I-MaTemMaTHYeCKUN JUKTAHT;



No Tema ypoka Kou- Tun XapakTepucTrka Bupt Hara
YPOK BO YpOKa | JAEATENbHOCTH YYalIUXCA | KOHTP | IPOBEIACHHU
a 4aco WJIU BUJIBI YICOHON o1,
B JIeSITeNIbHOCTH m3Mep | Ilna | da
UTEIU | H KT
| yerBepTh (90 yacos)
IMoBTOpeHne MaTepuasa no ajaredpe 7-9 kiaacca (6 yacos)
Iloemopenue mamepuana no naianumempuu 3a Kypc 7-9 knaccoe (16 uacos)
1-2 HOBTOpeHI/Ie 2 KY 3HaTh MaTepuall, U3yuYeHHBIH B (0]0) 1
Matepuana 7-9 Kypce anreOpsl 3a 9 kiacc UP/I Hee
YMmerb NPUMCHATDH OJTYYCHHBIC
KJ1acca 1o anredpe nst
3HaHUA Ha IMPAKTUKE.
YMeTh JJOrH4ecKku MBICJIUTD,
OTCTauBaTh CBOIO TOUKY 3PEHUS
" BBICIYIIUBATb MHCHUE
ApYyTHux,
pa6OTaTB B KOMaHJE.
3-4 | IloBTOpEHUeE 2 KY 3HaTh MaTepual, u3yueHHslii B | MO 1
Matepuaia 7-9 Kypce anreopsl 3a 9 kiacce UP]I HeJle
YMmerb IMPUMCHSATH MOJTYYCHHBIC
KJ1acca 1o ajreope s
3HAaHUA Ha MMPAaKTUKE.
VYMeTh JJOrH4ecKu MBICJINTD,
OTCTanBaTbhb CBOXO TOYKY 3pCHUA
W BBICJIYIIIMBATh MHCHHC
prrHXa
pa6OTaTB B KOMaHJE.
5-6 [ToBTOpeHue 2 KY 3HaTh MaTepual, u3ydeHHslii B | MO 1
Matepuaia 7-9 Kypce anreOpsl 3a 9 kiacc UPJI Hese
YMmeTn MNPUMCHSATH NOJTYYCHHBIC
KJ1acca 1o anredpe s
3HaHUA Ha MPAKTUKE.
VYMeTh JIornJecKu MBICJIUTD,
OTCTanBaThb CBOIO TOYKY 3pCHUA
1 BBICJIYIIMBATH MHCHUC
JIPYTHX,
paboTtaTh B KOMaH/IE.

7 HoemopeHue 1 YOC3 | YMers npuMeHaTts noiyuenusle | JfPK 1
nﬂaHUMempUU. 3HAaHUA Ha MMPAKTUKE. Heae
Pewenue 3a0au na N5
ce0licmea MeouaHvl
mpeyeobHUKA




8 HoemopeHue 1 VOC3 | Ymers npuMeHsATh NOJIy4YEHHbIE | [], P/l 1
naanuMempu. 3HAHUS Ha TPAKTHKE. nede
qen’IblpéxyZOﬂbHuKu u JiA
ux ceoticmea

9 HoemopeHue 1 VOC3 | Ymers npumensaTs nosaydeHssle | J{PK 1
naanuMempu. 3HAHUS Ha TIPAKTHKE. nede
Pewenue 3a0au na JiA
C6OUCMEA 8bICOM U
buccexmpuc
mpey2obHUKa

10 Ilosmopenue 1 KY YMeTb npuMeHsTh noxyucHusie | [PJ] 1
naaHuMempuu. 3HaHUS Ha TIPaKTHKE. Heoe

JiA
HeiicTBUTE/IbHBIE yncaa (15 yacos)

11 | Jemumocth 1 YOH3 | Csoboauo onepuposats dO 2
HATypaJIbHBIX YHCEIT. TMOHATIAMM. HATypaJIbHOC Hene
I YHCII0, MHOYKECTBO s

p HATypalbHBIX YHCEII, LIeI0e

ACTUMOCTH YHUCJI0, MHOYKECTBO IIEJIBIX
4yucell, 00BIKHOBEHHAs POOb,
JECATUYHAS IPOOb,
JEHCTBUTEHFHOE YUCIIO,
MHOKECTBO JIEHCTBHTEIIEHBIX
YHCel, TeOMETPHYECKas
HHTEpIpETaNys HATyPaITbHBIX,
LEJNTBIX, IEHCTBUTEIILHBIX
YHCe.
Jloka3bIBaTh U UCIIOJIL30BATh
MPHU3HAKH JCTUMOCTH CYMMBI U
MIPOU3BEACHUS IPH
BBITIOJTHCHU Y BBIYUCIICHUH 1
pelIeHUN 3a1ay.
12 HpOCTbIe u 1 YOC3 Jloka3bIBaTh ¥ UCIIOJIL30BATh NPK 2
COCTABHEIE YHCIIA. MIPHU3HAKH JCITUMOCTH CYMMBI U Heje
MIPOU3BEICHUS IPHU

Jenenue ¢ ocraTkom P A P . TSt
BBITIOJTHCHU Y BBEIYUCIICHUH U
pelIeHUN 3a1ay.

13 | HO/lu HOK 1 YOH3 | Haxomurs HOJ{ n HOK HPJ1 2
HECKOILKHX Pa3HBIMU CIIOCOOaMU U ®O Hese

MCIOJIB30BATh UX ITPU PCHICHUN




HaTypaJIbHbIX YHUCCII. 3anad. JIs1
OcHoBHast TeopeMa
apudmeTuxku
HaTypaJbHBIX YUCEII
14 | PaunoHanpHBIC YKCIIa YOC3 | Csoboaro omepuposatsh O[0) 2
TIOHSATHSAMH: OOBIKHOBEHHAS Hee
Ipo0b, AecsTUYHAS JPOOb, .
CMElIaHHOE YHCIIO,
pannoHaIbHOE YHCIIO,
MHOYKECTBO PallMOHAIBHBIX
YHCEl, PAHOHATIBHBIX.
BBIMOTHATE BEIYUCICHUS U
mpeoOpa3oBaHuUs BEIPAKCHUH,
COZEpIKAIINX JEHCTBUTEIbHbIC
YHCIIa, UPPALNOHAIBHBIE,
pannoHaIbHbIE YHCTA.
15 | UppamnmonayibHbIC YOC3 | CeoGoaHo onepuposats 0]0) 2
qreia TIOHATHSAMHE: UPPALMOHATIBHOE HeJe
YHCIIO.
BBIMOTHATE BEIYUCICHUS U o
IIpeoOpa30BaHMs BBIPAKECHHUMH,
COoZIep KalIuX JeHCTBUTEIbHbIC
YHcIia, MppaluoHalbHbIE,
panMoHaIbHbIE YHCTIa.
BbINONIHATE OKpyIIIeHUE
palrOHAJIbHBIX U
HUpPalMOHANIBHBIX YHUCEII C
3aJIJaHHOM TOYHOCTHIO;
16 | UppaunoHanbHbIe KY CBobozHO ornepupoBath HUPJI 2
qrea TIOHATHSAMHE: UPPALMOHAIBHOE Hese
YHCIIO.
BEIONTHATE BEIYUCICHUS U s
IpeoOpa3oBaHMs BBIPAKEHUH,
COZIepIKalNX JeHCTBUTEIbHbIC
YHCIIa, UPPALOHAIIBHBIE,
panMoHalbHbIE YHCIIa.
BbINONHATE OKpyIIEHUE
paoroOHAJIBHBIX U
UPPALMOHAIILHBIX YHACEI C
3aJJAaHHOM TOYHOCTHIO;

17 HosmopeHue VOC3 | YMmerb npuMeHsTh NOJIyYeHHbIE UPJ| 2
naanuMempu. 3HAHMS Ha TPaKTHKE. nede
Ommnowenue N5
ompe3sKoe,

OMHOULEeHUe
niouaoetl

18 Iloeémopenue YOC3 | YMers npuMeHaTh nojyueHusle | JfPK 2
nﬂaHuMempuu. 3HAHUA Ha IPAKTUKE. Hede
Kacamenvnas x JUA
OKPYHCHOCIU

19 Iloeémopenue YOC3 | Ymers npumeHsth nony4ennsie | [P/ 2
nﬂaHuMempuu. 3HAaHUA Ha IPAKTUKE. Hede
Kacarowuecs u JA
nepecexkarwuecs
OKPYHCHOCTMU

20 HoemopeHue KY YMeTh NpUMEHSITh OJyuYeHHbIE | ], P/l 2




nﬂaHuMempuu. 3HAaHUA Ha IMPAKTUKE. Heae
Teopemvr Heswt u Yy
Menenas

21 MHO0XeCcTBO 1 KY CpaBHHBATH IeHCTBUTEIEHBIC CP 3

NeHCTBUTEIbHBIX YHcia pa3sHbBIMH cIiocobamuy; HeJe
VYnopsgounBaTs yucia,

ancen 3aIiCaHHbIC B BU/IE i
OOBIKHOBEHHOH W IeCATUIHON
IpoOwu, grcia, 3alicaHHbIe C
UCIIOJIb30BAHIEM
apu(METHYECKOTO KBAJAPATHOTO
KOPHSL.

22-23 | Moyiib 2 KY CBoboaHO onepupoBath DO 3
IEHACTBUTEIILHOTO TIOHATHAMMU: MOLYJIb HUPJ1 | Hene
yucsia I[CI/ICTBI/ITCJ'H)HOFS) qucia. s

I[OKaSI)IBaTI) CBOUCTBA MOAYJIA
JCUCTBUTEIHHOTO YHCIIA.
BeinonuaTs npeodpazoBaHue
BBIPKCHUIL, COACPIKAILINX 3HAK
MOTYJISL.

Pemiath ypaBHEHHUS U
HEPABEHCTBA C MOIYJIEM.

24-26 | Meton 3 | YOH3 | Mpuveusts meton @0 3
MaTeMaTquCKOﬁ MaTeMaTU4€CKOU UHAYKIIUU CP Heﬂe
WHTYKITHH JUTSL TOKa3aTebCTRA MPU s

pELIeHUH 33134

27 Ilosmopenue 1 YocC3s YMeTh NpUMeHsTh NoJlydeHHble | PO 3
naaHuMempu. 3HAHMS Ha TPAKTHKE. nede
Oxpyarcnocmu, Tl
C653AHHblE C
mpey2oibHUKOM U
4emulpexy20abHUKOM

28 HosmopeHue 1 YocC3s YmeTb npuMeHsTh nojiydeHusle | J{PK 3
naaHuMempu. 3HAHMS Ha TPAKTHKE. nede
Ilponopyuonanvhvie )
ompes3Ku 6
OKpYoICHOCMU

29-30 | Ilosmopenue 2 YOC3 | Ymers npumensTs nosnydenssie | [P/ | 3
nianumempuu. Yeno, SHaHM Ha HPaKTHKE. Heoe
C6A3AHHblE C JIA
OKPYHCHOCBIO.

Ilooobue
mpey2o0jibHUKo8

31-32 | TemaTn4ueckas 2 VPK YMeTb npuMeHsTh nonyucHuse | [TP 4
IIPOBepPOYHAsI 3HAHHS HA TIPAKTHKE. Hese
padora s
«JleCTBUTEJIbHbIE
YUCJIA»

33 AHanuz 1 VP YMeTh NpUMEHATH NIOJIy4YEHHBIE 4
TeMaTHLIeCKOI‘/’I 3HAaHUA Ha IPAKTUKE. Heﬂe
IIPOBEPOYHON pabOTHI 1
«JleicTBUTEIbHBIE
qucia»

Yucaosbie pynknuu (15 yacos)




34-35

Onpenenenue
YHCIOBOM (PyHKIUH U
CIIOCOOBI €€ 3aJanus

YOH3
KY

Brnaners nousTusMu:
3aBUCHMOCTbH BEJINYNH,
(bYHKIMS, apTyMEHT
3HaueHHe QyHKINH, 00J1aCTh
OIIpEeeIIeHHs U MHOXECTBO
3HAaYCHUH (QYHKIUH, TpapuK
3aBHCHUMOCTH, TpaduK
(GyHKIUH, YMETh IPUMEHS T
9THU MOHATHUS PY PEIICHUH
3aj1ad;

NPUMEHSATH IIPH PEILCHUH

3aja4

®0O
151911

HEOC
JIA

36

CaoiicTBa GyHKIMH

YOC3

Brnanets moHATHSIMU HyTH
(YHKIMH, TPOMEXYTKH
3HAKOIIOCTOSHCTBA,
BO3pACTaHKUE Ha YHUCIOBOM
MIPOMEXKYTKe, yObIBaHHE Ha
YHCIIOBOM MPOMEKYTKE,
HanOoJblIee U HAUMEHBILEE
3Ha4YeHUE (PYHKLUH HA
YHCIIOBOM MPOMEIKYTKE, YeTHAS
W HedeTHas QyHKIHH;
NPUMEHSATH 3T MOHATHE TIPH
pelLeHny 3a1ad;

MJ

Hene
IS

37

Tosemopenue
nAQHUMEMPUU.
Hexomopubie
CB0UCMEA 8bICOM U
MOYKU UX
nepeceyerus

Yocs

YMmeTh IMPUMCHSATH MOJTYUYCHHBIC
3HAaHUA Ha MMPAaKTUKE.

D0
CP

HEAC
JIs1

38-39

Cmapmosas
memamuyeckas
npoeepounas paboma
no NIAHUMempPUuU

YPK

YmMmeTn MPpUMCHSATH MOJTYUYCHHBIC
3HAaHUA Ha MMPAKTUKE.

11P

HEAC
JId

40

Ananuz nposepounoii
pabomwi no
nAaHUMempuu

ypP

Vmethb MNPUMCHSATH NOJTYYCHHBIC
3HAaHUA Ha MPAKTUKE.

D0

HEAC
JIA

41-42

CaoiicTBa GyHKIMH

YOC3

Brnanets NoHATHAME HYTTH
(YHKIMH, TPOMEXKYTKH
3HAaKOMOCTOSHCTBA,
BO3pacTaHKE Ha YHCIOBOM
MIPOMEXYTKE, yObIBaHHE Ha
YHCIIOBOM NIPOMEXYTKE,
HauOoIblIee 1 HaUMEHbIlee
3Ha4YeHNEe QYHKINH Ha
YHCIIOBOM ITPOMEXYTKE, HeTHAs
1 He4YeTHas GyHKINH;
MIPUMEHSTH 3TH MTOHATHE TIPH
peleHnH 3aay;

M

HeJe
Bt

43-44

CaoiicTBa pyHKIMH

KY

BiageTs NOHATUAMH CBOMCTBA
(YHKIHN: 9eTHOCTD,
OTPaHUYEHHOCTb;

TIPUMEHSTH IPU PELIEHUH 33134
npeoOpa3oBanus rpahukoB
bynkumi;

CP

HEeJe
Bt

45-46

[Tepuonuueckue

YOH3

Brnanets noHsTusMU
neproandeckas GyHKIu,

0l0)




byHKIIH

nepuon, NMpuMEHAThL 5TU
TIOHATHUE IpU PCHICHUU 3a1a4;

WP

Hele
s

Beeoenue ¢ cmep

eomempuro (10 u.)

47

Ilpeomem
cmepeomempuil.
OchosHble noHsimus.
O nHexomopwix
NPOCMPAHCBEHHBIX

Queypax

1

YOH3

Cmpoumb u30bpasicenus kyoa,
napainenenuneod, npumbl,
nupamuowl, cpepvr uwapa. Ha
MOOeNAX U U300PAHCEHUAX
MHO202PAHHUKO8 ONpedenamy
(uz0bpasicams) mouxi,
npsimole, RI0CKOCMU,
npoOU3B0OUMb CUMBOIUYECKUE
0003HaAYeHUs, 3aNUCH.

D0

HEAC
JIs1

48

Axcuomwi
cmepeomempuu

YOH3

Dopmynuposams u
UTIOCMPUPOBAMb AKCUOMDbL
cmepeomempuu ¢
UCNONb308AHUEM U300PAdICEHUTI
u mooenet Kyba,
napasnienenuneda, npu3mol,
nupamuowvl. Pewiams 3a0auu na
00KaA3amenbCmeo u
nocmpoeHtue, UCnoab3ys
AKCUOMbBL CIEPEOMEMPUL.
Buipabamvisams nasvix
HauuHamo peuteHue
cmepeomMempuyeckol 3a0aiu ¢
uzobpasicenus gueyp, o
KOMOpbIX udem peusv 6 Imotl
3a0aue, conposoHcOas
apeymMeHmupO8aHHbLMU
00BACHEHUSMU 803HUKATOWUE
ymeepoicoeHus

D0
HUPK

HEAC
JIs1

49-50

Cneocmeus us
axcuom. Cnocobwol
3a0aHUA NAOCKOCU

YOH3

Joxkazvieams nepguie
cnedcmaust uz aKkCUuoM.
H3zob6pasicams niockocmo 6
npocmpancmee, 3a40asas ee: a)
mpemsi mouKamu, He
JAeACauUMU Ha 0OHOU NPAMOU,
0) npamoti u ne
npunaonedicauyeli el moyKkotl,
8) 08yMs nepecekaromuUMucs
npAMbIMU, 2) 08YMS
napaniensHolmu npsamoimu. Ha
MOOEJAX U U300PANCEHUAX
MHO202DAHHUKO8 (BUOEN1b»
napasienvHble npsmble.
Pewamsb 3a0au na npumenenue
AKCUOM CIEPeoMempuu U ux
cnedcmauli ¢ UCHOIb308aHUeM
Mooenell u uzobpadcenull Kyoa,
napannierenuneoq, NUpamuosl,
CoOnpo6oICOas npu MoM
apeyMeHmupoOSaHHbLMU
00BACHEHUSAMU B03HUKATOWUE
ymeepocoenus

D0
CP

HEOC
A

51-52

OObpatHas pyHKIUSA

YPH3
KY

Brnaners monsituem odparHast
(YHKIMS; TIPUMEHSTH 3TO
MOHATHUE NPU PELICHUHU 3a7ay;

D0

HEOC
JId

53

[ToBTOpEHME TEMBI

YP

B noeceonesnoii scuznu u npu
usyuenuu opyaux yueonvix

HNPK




«Yucnossle npeomemos: Hele
yHKIHI — OIpeNeNATh 10 rpadguKaM u st

UCIIONb30BaTh [JIsL PELICHUSI

NPHKJIAHBIX 38]1a4 CBOMCTBA

peaNbHbBIX MPOIIECCOB U

3aBUCUMOCTEHN

— MHTEPIIPETUPOBATH CBOMCTBA

B KOHTEKCTE KOHKPETHOM

MIPaKTUYECKON CUTYyaLluu;

OTIpEeNIeNATh 1O TpauKam

MIPOCTEHIINE XapAKTEPUCTUKHI

HEPUOIMIECKHX MIPOLIECCOB B

OUOJIOrUH, SKOHOMHKE,

My3bIKE, PaJIHOCBSI3H 1 JID.

(aMmIMTY I, IEPUOJ H T.II.)

54-55 | TemaTn4ueckas 2 VYPK YMeTb npuMeHsTh nonydcHuse | [TP 6
IpOBepoYHast 3HAHMS Ha IPAKTHKE. Hene
padora «YuciaoBbie st
bynkunm»

56 AHamm3 1 VP YMeTh NpUMEHATH NOJyUYEHHBIE 7
IIPOBEPOYHOM PaOOTHI SHAHM Ha HPAKTHKE. HeJe
1o Teme «YucnoBpie BIE:
GyHKIIN
57 | Pucynxu na oocke u 1 YOC3 | Cmpoums usobpadsicenus kyoa, | HPK 6
mempaou. nPasUIbLHO20 Mempasopd, Hene
Hocmpoenue ceuenuii napanieienuneod, npusmol, s
NUpPamuobl 1 8bINOIHAMb
MHOCOCDARHUKOE 0onoHUMeNbHbIE NOCMPOEHUS
HA IMUX UB06PAANCEHUSX.
Cmpoums MouKu nepecedensl
APAMOU U RAOCKOCMU,
«NPoBOOUMbY» NPsMbIE
nepeceuenus 08yx NIOCKocmel
58-59 | Ilocmpoenue ceuenuii 1 YOC3 | Cmpoumb nnockue cevenus HUPK 6
MHO202DAHHUKOE MHO202PAHHUKOS HA OCHOBAHUUL Hene
cucmembvl aKcuom,
aAp2yMeHmupO8aHHO 0OBSICHSISL s
KAACObIIL «UiA2 NOCMPOCHUSLY.
Koppexmuno o6ocnosbieams
VMBEPAHCOCHU, 03HUKAIOUUE
npu pewenuu 3a0a4 u
00KA3aMeNIbCMBE Meopem
60 | Pewenue 3a0au no 1 YOC3 | Pewams 3a0auu na CP 6
meue «Beedenue 6 00KA3AMENLCMBO, BbIYUCTEHUE, Hee
nOCMpoeHe ¢ UCRONb30BAHUEM
cmepeomempuio) ) . JIs1
usobpasicenuil Kyoa,
NPAGUIbHO20 Mempasopa,
npusmMbl, NUPAMUODL,
apeymeHmupysi ymeepicoeHus: u
wazcu nocmpoernus
Tpuronomerpuyeckue pyHkuuu (6 4.)

61-62 | Uncnosas 2 | YOH3 | ®opmynupoBaTh onpeneneHue 0 |7

OKPYKHOCTh KY Pa/IaHHON MEPBI yTJIa. WPl | nene
Haxonuts panuannyio mepy
yIJIa [0 €T0 TPalyCHON Mepe U A

63-64 | UucmoBas 2 YOH3 | (panycuyio mepy yria 1o ero DO |7
OKPYHOCTbh Ha KY paauanHoi Mepe. Borauciste CP | Hene
KOOpI[I/IHaTHOI?'I JUIMHBL OyT OprX(HOCTeﬁ. I




IIJIOCKOCTH.

65-66 | CuHyC 1 KOCHHYC 2 KY ®opMyTHpPOBaTh ONPECICHHS Ccp |7
KOCHHYCa, CHHYyCa, TAHI'€HCa, Heze
KOTaHI'€HCA yTIJia IoBOpOTa. IS
BrrsicHATs 3HaK 3HAYCHHI
TPUTOHOMETPUYECKHUX
GyHKITHH.

67 | Temamuueckasn 1 VPK | YMeTb npuMeHsTh mosaydeHuse | [P 7
nposepouﬂa}l 3HaHUA Ha ITIPAKTHUKE. Heﬂe
paooma «Beedenue ¢ s
cmepeomempuio»

68 Ananusz 1 ypP YMeTh NpUMEHSATh NOJyueHHble | PO 7
meMﬂmuquKOﬁ 3HaHUA Ha TPAKTHUKE. Heﬂe
npoeepounoil JIst
paoomowt «Beeoenue
6 cmepeomempuioy

Bzaumnoe pacnonosicenue npamvix 6 npocmpancmee (10 uacoe)
69-70 | Knaccugpurayus 2 YOH3 | ®opmynuposams onpedenenusn | PO 7
63AUMHO20 napanneioholx, HUP]] | vene
CKpeuuearouxcs npsAmuix.
PAacnonoxcenuss 08yx @ s
OpMYAUPOBAMb U
npsAmolx 6 00KA3bL6aMb NPUSHAK
npocmpancmee. cKkpewgusaouuxcs npsamvvix. Ha
Ckpewusaiowuecs MOOeNAX, U300PAHCEHUAX
npsimbie mempasopa, Kyoau opyeux
MHOCO0CPAHHUKOB UHMYUMUBHO
«8udemuy, U306pasdcamo
pasiudHvle napovl NPAMbLX U C
nOMOUbIO NPU3HAKOB
onpedefzﬂmb ux 63aumHoe
pacnojioxcerue. Pewamszaoauu
0 63AUMHOMPACHOIONCEHUU
npAMbIX6NPOCMpPAHCMEe Ha
()OKLZB’(JmeﬂbC}’I’lGO, nocmpoenue u
eblyucienue, UCnoab3ys
uzobpasicenus u mooenu Kyoa,
NpaguIbHO20 Mempasopa,
npU3Mbl, NUPAMUObL
«/leiicTBUTEIbHBIE YK CJIa» MoBTOpenue (1 41.)
«YucaoBbie QyHKUMW) IOBTOPEHHE
(BKJII0YAsl AUPEKTOPCKYI0 KOHTPOJIbHYIO padory) (5 4.)

71 | [loBTOpeHue TeMbI 1 | YOC3 | Ymers npumensts nonyuennsie | IPJ[ | 8
«JleicTBUTELHBIE SHAHITT Ha TPaKTHKE. Hejle
qUCIIa» A

72-73 | [loBTOpEHUE TEMBI 2 YOC3 | Ymers npumensts nonydenssie | FIPK | 8
«qI/ICHOBBIe 3HAHUA Ha MMPAKTUKE. Heﬂe
GYHKITUN nst

74-75 HI/IpeKTOpCKaSI 2 VYPK YMeTh NpUMEHATh NOJy4YEeHHBIE KP 8
KOHTpOJIbHasI paboTa SHAHWA Ha MPAKTHKE. Heze
3a | yeTBepTh ISt

76 Ananms 1 VP YMeTh NpUMEHSITh TOJTyYeHHBIE 8
I[HpeKTOpCKOﬁ 3HAHUA Ha IPAKTUKE. Heﬂe
KOHTPOJIBHOU pabOThI IS




77

Ilapannenvruvie
npsmvle 8
npocmpancmee

YOH3

Hoxazvisams, umo: a) yepes
MOYKY RPOCMPAHCMEA, He
JEAHCAUYIO HA OAHHOU NPIMOT,
MOJICHO NPOBECU NPIMYIO,
napanienvHyio 0aHHol,

U npUMOM MOIbLKO OOHY, 6)
ecnu 0OHA U3 08YX
NapaiebHbIX NPSIMbIX JeNCUM
6 OaHHOU NIOCKOCMU, MO
Opyeas, napaiienvras et
npsAMasi, He MOJCen Ny
NIIOCKOCMb Nepecekams, 8) uz
08YX Nepecexaruuxcs nPsmMuix
MOILKO 00HA MOJicem Obimb

napannenvbHa OaHHOU  2) ecau
oge

npsamvle napaiieibbl mpemoell
NpAMOU, MO OHU NAPANLENbHYL,
0) Uz 08X CKpewusaowuxcs
NPAMBIX MOILKO 0OHA MOJICEM
OvImb napanienrbHa OaHHoU
npAMOI.

Ha uzobpasicenusx kyba,
NpABUIbHO20 Mempasopa,
npusMbl peuams 3a0a4u Ha
00KaA3amenbCmeo, NOCMpoeHue
u ebluUCieHue, UCNONb3Y5
ce01licmea napanierbHuIx U
CKPeUWUBATOWUXCSL NPSMBIX

D0
CP

HEOC
JIA

78

Yeon meancoy nyuamu
8 npocmpancmee.
Yeon medxncoy
NPAMbIMU 8
npocmpancmee.
Ilepnenouxyasapnvle
npsmvle

YOH3

Ha mooensix, uzobpasicenusx
mempasopa, Kyoa u opyaux
MHO202DAHHUKOB NPABUTLHO
cmpoums, uz00padicamn: a)
Yenbl Mexucoy
nepecekauumMucs u
CKPEUUBATOWUMUCS NPSIMBIMU,
3amem Haxo0umb Ux 6eIUYUHY,
CcONnposodNCcOas Kaxicovlil ulae
NOCMPOEHUsL U BbIYUCTLEHUS.
KOppeKmuou apeymenmayueti,
0) nepneHOuKyIap u3 OaHHoOU
MOYKU HA OAHHYIO NPSIMYIO U
HAX0O0UMb €20 ONUHY,
apeymMeHmuposanHHo
000CHOB8bIBAS KAJICODLIL ULa2
NOCMPOEHUsL U BbIYUCTLEHUSL.
Pewams 3a0auu na
HAX0dICOeHUe Yena MexHcoy
nepecekauumMucs u
CKPEUUBAIOUWUMUCS NPAMBLMU
Ha U306paNCeHUsIX NPAGUTLHBIX
MHO202DAHHUKOG

@0
UPq

HeJe
Bt

79-80

Pewenue 3a0au no
meme «IIpsimole 6
nPOCMPancmee»

Yocs

Ha moodensix, uzoopasicenusx
Kyba, npasuibioco mempasopa,
napasiienenuneod, NPAGUIbHbIX
nUPAMUObL U NPU3MbL
onpeoesinb U GbIYUCTIAMb Vbl
MeACOY NPAMBIMU,
codepoicawumu pebpa,
OUALOHANU MHOLOZDAHHUKA,
Juazonanu e2o epanetl,

HUPK
CP

HEeJe
Bt




€conpo6oICOast KadxiCObIll wae
NOCMPOeHUs U GbIHUCTEHU
KOppeKmuou ap2ymenmayueu

Tpuronomerpuueckue pyHkuuu (6 yacos)

81-82 | TanreHc U KOTaHTCHC 2 YOH3 | ®opmynupoBath OMpeeICHIs @0 9
KOCHHYCa, CHHyCa, TAHTCHCA, Heje
KOTaHT'€HCA YTJIa TIOBOPOTA.
BrrsicHATE 3HaK 3HAYCHHI A
83-84 | Cunyc, xocunyc, 2 YOC3 | rpuronomerprueckix HPK 9
TaHI€HC U KOTAHT'€HC (QyHKIMA. Heae
st
85-86 | TpuronomeTpuiecku 2 KY (O10) 9
€ QyHKIIII CP Hele
YHCIIOBOTO TS
aprymMeHTa
87-88 | Pewenue 3a0au no 2 YOC3 | Ipasunvho usobpasxcamo ky6, | HPK 9
meme «IIpamvie 6 npasUIbHbIL Mempas’aop, HeJle
npasuIbibie NUPamuoy u
npocmpancmee g TS
Nnpu3My, NPAMOY20bHbII
napannenenuneo. Ha
nocmpOeHHblX u306pa9fceHu;zx
IMUX MHO20CPAHHUKO8
uzobpasicame pasiuuHvle
caydau 63aumMnoco
PACNON0JCEHUsL 08YX NPIMBIX 6
npocmpancmee, npu 35mom
npaeulbHo cmpoumo,
u3006pasicamy y2ivl MeHcoy
nepecexkarowumucsa u
CKpeujuearomuMUCs npAmMouimu,
3amem Haxooums ux BEUYUR) .
Cmpoumb CeYyeHuUA
MHO20CPAHHUKOB U Haxooums
ux naowaou, nepumempol

89 | Temamuueckasn 1 VPK | Hnousudyanshoe pewenue 1P 9
npoeepounas KOHMPOIbHBIX 3A0AHUIL. HeJle
paboma «Bzaumnoe ns
pacnonosicenue
nPAMBIX 8
npocmpancmee»

90 Ananus 1 VP Pewenue npobnemuuix 3a0au. (410 9
memamuyeckou Hene
npoeepouUHOUl BIE:
paoomuvl «Bzaumnoe
pacnonosicenue
npAMbIX 6
npocmpancmee)

Il yverBepTh (70 yacon)
Tpuronomerpuueckue pynkuuu (18 yacon)
91 | TpuroHoMeTpHUYECKH 1 KY Ynpomars CP 10
e q)YHKHI/II/I YTJIOBOTO TPUTOHOMETPUIECKHE Heze
BBIPpAXXCHUSA, UCITIOJIB3Y S
aprymeHTa N . BIE:|
< CBOMCTBA YETHOCTHU
92-94 | ®ynkIuu Y = Sin X, 3 YOH3 | tpuronomerpnueckix (O10) 10
Y = COS X, ux KY QyHKUHMA. NP/ | nene
CBOWMCTBA U rpaduKn Dopmynuposame ONpesCNCHHs s




95-96

Pemrenue 3agad mo
TeME
«Tpuronomerpuueck
ue QyHKIuN»

YyP

MIEPUOTNIECKOM QyHKIMH, ¢é
TJIaBHOTO NEpHoa. Y IpolaTh
TPUTOHOMETPUUECKHE
BBIPAXKEHUS, UCIIONb3YS
CBOICTBA NEPUOJUYHOCTH
TPUTOHOMETPUUECKHUX
¢ynakui. OnuckBaTh
CBOICTBAa TPUTOHOMETPUUECKHUX
byHKIIAT

Ilpeobpa3zoevieams TPUTOHOMET
pUYECKHE BBIPAKEHUS HA
OCHOBE COOTHOIICHUIN MEXAY
TPUTOHOMETPUYECKUMHU
(YHKIUSAMU OJHOTO U TOTO XKE
aprymMmeHnrTa. [1o 3HaueHusaM
OJIHOM TPUTOHOMETPUYECKOU
(YHKIUU HAXOJUTh 3HAYCHUS
OCTAJIbHBIX
TPUTOHOMETPHUYECKIX (PYHKINI
TOTO K€ apryMeHTa.

YMeTh NpUMEHAThH NOJy4YEHHBIE
3HAHMS HA IPAKTHKE.

CP

10
Heze
T8t

B3zaumnoe pacnonoscenue npamoit u nnockocmu. Illepnenouxynaprocme npamoii u

(24 uaca)

njiaockocmu

97-98

Illapannenvnocms

l’lp}lMOIZ u njiockocmu.

Ilpusnax
napaninienibHoCmu
NPAMOLL U NIOCKOCMU

2

YOH3

Dopmynuposams onpedenenue
U NPUBHAK NAPATIETbHOCTU
NpAMOUL U HAOCKOCTU.
Hcnonv3ys uzobpasicenus
MHO202DAHHUKOB, CINPOUNLb
usobpas’icenus:

a) npamotl, npoxoosaujeli uepes
OaHHYIO MOYKY NAPALIENbHO
dannou niockocmu. 6)
RIOCKOCMU, NPOX0Osi- ujell
uepes OAHHYIO MOUKY
napannerbHo OAHHOU NPSAMOLL.
Joxazvieams meopemvl 0 mom,
umo: a) ecnu npsamasi, ne
nexcauyas 8

NIOCKOCMU, NAPALIENbHA
Kaxou-1ubo npamot, nedxcaujel
6 9MOM NIOCKOCMU, MO MU
npsamMast U NIOCKOCHb
napajienviol; 6) NIOCKOCmb U
He Jledcauyast 6 Hell npsmast,
napasienbHble HeKOMopou
NIOCKOCMU, NAPATLIETbHbL,

8) NIOCKOCMb U He AeXHCAWast 6
Hell npsamMas, napaiileibHbie
HEKOMOPOU NPAMON,
napainenbHul.

Hcnonw3ys usobpadicenus
MHO202DAHHUKO, Peuamb
3a0auu Ha 00KA3AMenbCME0 U
BbIULUCACHUE, NPUMEHSIS
ceolicmea napaiieibHOCmu
nPAMbBIX

u naockocmetl.
Apzymenmuposanno
060CHO8bIBANb KAJNCOOE
YmEepoicOeHUe 102UHecKo2o,

D0

10
Hene
IS




KOHCMPYKMU6HOL20,
BblUUCIUMENbHO20 XapaKkmepa

99- | Pewenue 3a0ay no YOC3 | Hosmopsme gopmynuposku CP 10

100 meme onpe()eflesz u npusnaxka Hele
((HapajlﬂeﬂbHocmb napaiiejibHocmu I’lpﬂMOljl u 151

o niockocmu, ecex meopem o
npamou u CBOLICMEAx NapanielbHOCmu
njiockocmu» I’lp}lMOIZ Uu niockocmiu,
UTLTIOCTNPUPYSL KAHCOVIO U3 HUX
Ha U300paAdXCeHuax u Mooensax
MHO202PAHHUKOG. Pewamo
3a0a4u Ha 00KA3AMmenIbCMeo,
nocmpoernue
Uu evlducierue, COI’lpO@OJfC()aﬂ
peutenus apeyMeHmupo8anHbiMu
00BSCHEHUSAMUL.
101- | ITocrpoenue rpaduka YOC3 | Crpouts rpaduxu pyuxunii Ha | DO 11
102 | by y =mf(X) OCHOBE rpa(p)KOB YETHIPEX UPJI | menme
OCHOBHBIX 151
TPUTOHOMETPUICCKUX
103- | [Toctpoenwue rpaduka YOC3 | pynkumit. Ymers npumensts 0 11
104 | dyskuun y =f(kx) MOJTyYEeHHbIE 3HAHWS HA NP/l | Hene
MIPaKTHKE. It

105- | I'padux KY CPpP 11

106 | rapMOHHYECKOTO Heze
KoJieOaHMs s

107 | Ilepnenouxynsprocm YOH3 | ®opmynuposams onpedenenue | PO 11
b NPAMOTL U NpPAMOt, NePReHOUKYIAPHOU HeJle

njiockocmu
NI0CKOCIU ) TSt

108 | Ilpusnax YOH3 | ®@opmynuposame npusnax @0 11

NepREeHOUKYIAPHOCIU nepneHOUKyIAPHOCIU NPAMOU U UPIl | nene
o« niockocmu.
NPAMOU U NIIOCKOCMU JIsT

109- | Pewenue 3a0au no YOC3 | Pewamo 3a0auu na UPK |11

110 meme 00Ka3ameﬂbcm60u elyucilerue Heﬂe
«Ilepnenouxynaproc HANEPNEHOUIIAPHOCHI s

p o y p npﬂMOﬁ U niockocmu,
mb I’lp}lMOZ/l u UcCnouib3ys MO()@]IM u
njiockocmuy» MS’OGPGQK,’EHH}[ MHO20CPAHHUKOB
111- | Oyukmuu y =tg X, y YOH3 | Crpouts rpaduku dpynkumii va | PO 12
113 | = ctg X u ux cBOiiCTBa OCHOBE rPauKOB HETHIPEX Hene
OCHOBHBIX
u rpaduKu 1
TPUTOHOMETPUUECKUX
¢byHKIHH. YMETh IPUMEHSTH
TIOJIYYCHHBIC 3HAHUA Ha
NIPaKTHUKE.

114- | TemaTnueckas VYPK YMeTh NpUMEHsITh nony4deHusie | [P 12

115 HpOBCpO‘IHaSI 3HaHUA Ha MMPAKTUKE. He)le
padora ns
«Tpuronomerpuuec
KHe QYHKIUN»

116 A»anus VP YMeTh NpUMEHATh NOJyUYEeHHBIE DO 12
TeMaTquCKOI‘/’I 3HAaHUA Ha MMPAKTUKE. Hele
MIPOBEPOYHON pabOTHI TSt
«Tpuronomerpuueck
ne QYHKITUNY

117- | Pewenue 3a0au no YOC3 | Pewamo 3adauu na HUPK |12

118 meme 00KA3AMENbCINEO U GIUUCTCHUE Heﬂe




«llepnenouxynaproc
Mo npAMOU U
NIOCKOCMUY

Ha nepnenouKyIsipHOCHb
npAMOU U NIOCKOCMU,
UCNONbL3YA MOOenU U
u300padicenus MHO202PAHHUKOS

JIs1

119-
120

Ilocmpoenue
NepneHOUK)IAPHLIX
NPAMOLL U NIOCKOCU

YOH3

Cmpoums uzobpagicenue: a)
npAMO, npoxoosauell uepes
OaHHYI0 MOUKY
NepneHOUKyIsAPHO OAHHOU
naockocmu,; 6) nIoOCKoCmu,
npoxoosuell uepes OaHHYI0
MOYKY NePREHOUKYISPHO
OanHOU npSAMoU

D0
CP

12
Hene
1

Tpuronomerpuueckue ypas

HeHusl U HepaBeHncTBa (18 u.)

121-
124

Oo6parnbie
TPUTOHOMETPHUYECKHE
byHKIUN

4

YOH3
KY

Dopmynuposams onpeaeneHus
apKKOCHHYycCa, apKCHHYCa,
apKTaHI'€HCa, apKKOTAaHIeHCa.
Haxoautp 3HaueHust 00paTHBIX
TPUTOHOMETPUYECKUX (YHKIIHI
JUTSL OTZIENTBHBIX TAOJIMIHBIX
3HAUYEHHUH apTryMeHTa.
Hcnons3ys nossTHSA
apKKOCHHYCa, apKCHHYCa,
apKTaHT'€HCa, apKKOTAaHICHCa,
peuars IpocTeiue
TPUTOHOMETPUUECKHE
ypaBHEHHSI.

Dopmynuposams CBOUCTBA
00paTHBIX
TPUTOHOMETPHUYECKHX
¢ysakunii. Ctpouts rpaduku
00paTHBIX (QYHKIHIT Ha OCHOBE
rpa(uKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPHUUECKHUX
¢byHKIHA. YpomaTs
BBIPAXKEHUsI, CO/ICpIKALIINE
oOpatHbIe
TPUTOHOMETPUUECKHE
GbyHKIMH.

®0
WPJ]
CP

13
Heze
TSt

125-
126

[Ipocreitmme
TPUTOHOMETPUYECKHUE
YpaBHEHUS U
HEPaBEHCTBA

YOH3

Pacnosnasams TpuroHOMETpHY
€CKHUE ypaBHCHHUS

Y HEPaBCHCTBA.

Pewams npocreiinme
TPUTOHOMETPUIECKHE
YPaBHEHUS Y HEPABEHCTBA 110
OKPY>KHOCTH U C TTIOMOIIBIO

dopmyn

CP
010

13
HeJle
TSt

127

Ceoticmea npsamulx
NepneHOUK)YIAPHLIX
njiocKkocmu

Yoc3

Dopmynuposams u
00KA3bI6AMb MEOPEMbL O
CBOUCMBAX NPAMBIX,
NepReHOUKYIAPHBIX NIOCKOCTU.
Ha uzobpasicenusx xyoa,
NPABUILHO20 Mempasopa,
NPIAMOY20NbHO20
napasienenunedd peuianms
3a0a4u Ha 00KA3AMeNbCME0,
KOHCIMPYKMUBHO20 U
BBINUCTIUMETILHO20 XapaKmepa,

UCnoaib3ys ceoticmed NPAMbBLX,

DO
uPJ

13
Heze
TSt




NEPREHOUKYTAPHBIX NIOCKOCHIU,
conpoeocoas peuienue
Kaxcoou 3a0a4u 102u4ecKUmMu
000CHOBAHUAMU

128

Ilepnenouxynsap u
HAaKIOHHAS K
niocKocmu

YOH3

Dopmynuposams u
00Ka3b18aMb NPAMYIO U
06pamuyo meopemul 0 mpex
nepneHOuKyIapax.

Ha uzobpasicenusax u mooensax
Kyba, npasuibHo2o mempasopa,
NPAMOY20IbHO20
napainenenuneod: a)
UATIOCMPUPOBATNL MeOPeMy O
mpex nepneHouxyispax; 6)
pewiams 3a0auu Ha
00Ka3amenrbCcmeo, NOCmpoeHue
U BLIYUCTEHUS, UCNONb3YA
meopembvl 0
nepneHOUKyIAPHOCIU NPSAMOU U
niocKocmu,

0 mpex nepneHouKyIapax,
KOPPEKMHO apeyMeHmupys.
coomeememeyowue wazu
J102U4ecK020, BbIYUCTUMENLHOZ0
U KOHCIPYKMUSHO020 XApaKmepa

@0
UPq

13
Hene
1

129-
130

Teopema o mpéx
NnepneHoOuKyIApax

Ky

Dopmynuposamo u
00Ka3b18aMb NPAMYIO U
06pamuyio meopemul o mpex
nepneHOuKyIApax.

Ha uszobpascenusax u mooensx
Kyba, npasuibHoco mempasopa,
NPSAMOY20IbHOO
napainenenunedd: a)
ULTIOCIPUPOBAMb MEOPEMy 0
mpex nepneHouxyiapax; 6)
pewams 3a0ayu Ha
00Ka3amenbCmeo, NoCmpoeHue
U BLIYUCTCHUS, UCHOTB3YA
meopembvl 0
NepneHOUKyIAPHOCIU NPAMOU U
naockocmu,

0 mpex nepneHouKyIapax,
KOPPEKMHO apeyMeHmupys.
coomeemcmeyouue wazu
JI02UUECKO20, BbIYUCTUMENbHO20
U KOHCMPYKMUSHO20 Xapaxkmepa

UPK
UPq

13
Heze
TSt

131-
132

[Ipocreitmme
TPUTOHOMETPUYECKHUE
YpaBHEHUS U
HEPaBEHCTBA

KY

Pacnosnasams Tpuronomerpuy
€CKHUE ypaBHEHHUS

1 HEPaBEHCTBA.

Pewams nipocreiiime
TPUTOHOMETPUIECKHE
ypaBHEHHS 1 HEPABEHCTBA 110
OKPY>KHOCTH H C TIOMOIIIBIO

hopmyn

WPJ

14
Heze
1

133

Pemenue
TPUTOHOMETPUIECKUX
YPaBHEHUN METOIOM
3aMEHbI IEPEMEHHOMN

YOH3

134-
135

Pemenue
OJTHOPOJHBIX

YOH3

Pemars TPUTOHOMETPUICCKHUE
YpaBHEHHUS, CBOJASIIUECS K
anreOpanvyecKuM ypaBHEHUSM,
B YACTHOCTH peulaTh
OJITHOPOJHBIE
TPUTOHOMETPHUUYECKUE
ypaBHEHUS MEPBOU U BTOPOM

010

14
HEeJe
JIA

CP

14
HEle




TPUTOHOMETPUUYCCKUX CTCICHH, & TAKXKCE PELIATh s
ypaBHeHHi TPUTOHOMETPHYECKHE
ypaBHEHHUSI, IPUMEHSISI METO,T
136 | Pemenmue Ky pa3noKeHUs] HA MHOYKHTEIIH. VPJ{ 14
TPUTOHOMCTPHUYCCKUX HEOEC
YPaBHEHUN METOI0M Nb|
Pas3I0KEHUA Ha
MHOXHUTCIIN
137- | Pewenue 3adau no YOC3 | @opmyruposams npusnax HUPK 14
140 | meme NepneHOUKyIAPHOCIU RPAMOLL U | [TD 71 | nene
NIOCKOCMU, MeopeMy 0 mpex
«Ilepnenoukynsapuoc pey o mp 10 s
y NEePREHOUKYNAPAX, MeOPEMbL O
mbo npAmou u CBOLICMEAX NPAMbIX, cpP
niockocmuy NEPREHOUKYTAPHBIX NIOCKOCHIU.
Hnmocmpuposams smu
meopembl
Ha U3006paxiceHusIx
MHo2o2panHuxos. Cmpoums
ceueHuss eOUHUYHO20 Kyba
NIIOCKOCMbIO,
NnepneHouKyIApHOLL. a) pebpy
Kyba,; 6) ouazonanu Kyoa,
0) ouaconanu epanu Kyoa.
Haiimu nnowaow kasicooeo
ceyenusl.
Cmpoump ceuenust eOUHUUHO2O0
npa- GUILHO20 Mempa’0pa
NIOCKOCMbIO, KOMOPAs
npoxooum: a)
NEPREHOUKYISAPHO 8blCOME
mempasopa uepes eé cepeoumy;
0) nepneHoOuKyIApHo pebpy
mempas’opa yepes e2o cepeouty
141 | Meroapb! perieHus YOC3 | Pemars puroHomerpuyeckue (O]0) 15
TPUTOHOMETPHUECKUX HCpaBCHCTEA Hejle
HEPABCHCTB. JIA
142- | Pemienwne 3a1a4 Ha YOC3 | Pacnosnasats NP1 15
143 | Temy TPUTOHOMETPHIECKOE Hese
«TDHFOHOMETDIUCCK ypaBHEHHE ¥ PUMEHSTH METOT s
p p perreHus.
HC YPAaBHCHUSA U
HEPaBCHCTBA
144- | Temaruueckas VPK | Ywers npuvensts nonysennsie | [P | 15
145 | npoBepouHast 3HAHHS HA TIPAKTHKE. Hee
padora ns
«Tpuronomerpuuec
KHe YPaBHEHHS U
HEPABEHCTBAY
146 An”anus VP YMeTb NpUMEHSITh TOJTyYeHHBIE DO 15
TeMATHUECKO 3HAHMS Ha TPAKTHKE. Hee
HpOBCpO‘-IHOﬁ pa6OTBI JIs1
«Tpuronomerpuueck
ue ypaBHEHUS U
HCpPaBCHCTBa»
147 Iloemopenue. Ypox YOC3 | Ymers npumensits nonyuennsie | J[JPJ] | 15
0606wWenus. 3HAHMS Ha TIPAKTHKE. UPK | uene
NPOUOEeHHO20 st




mMamepuana o
napannenbHocmu,
NnepneHOUKyIApHOCMU

148- | Temamuueckasn 2 VPK | YMeTb NpUMEHSTH HONyYeHHbIE | []P 15

149 npoeepounas 3HaHUs Ha TIPaKTHUKE. HeJle
paboma «Bzaumnoe BIE
pacnonoicenue
npaAMou u
naockocmu
npocmpancmee»

150 Ananuz 1 ypP YMeTh NpUMEHATh NOJyUYEHHBIE 15
meMamulleCKOﬁ 3HaHUA Ha MPAKTUKE. HEene
npoeepoUHOU BIE
pabomwl «Bzaumnoe
pacnonodicenue
NPAMOU U NIOCKOCMU
8 npocmpancmeey

«Tpuronomerpuyeckue GpyHkuum» nopropenue (1 gac)
«Tpuronomerpuyeckue ypaBHeHHs U HEPABEHCTBA) MOBTOPeHUE + TUPEKTOPCKAst
KOHTPOJIbHAs padoTa 3a 2 yerBepTh (5 4acos)

151 | IloBTOpEHuE TeMbI 1 YP YMeTb NpUMeHATh nonyueHusie | FPJ] 16
«Tpuronomerpuyeck KY SHAHWA HA MPAKTHKE. WUPK | mene
ne QYHKITUN st

152- | IloBTOpEeHHE TEMBI 2 YyP Ywmertb npumensth nonydenssie | F[PJ | 16

153 | «Tpuronomerpuyeck KY 3HAHHA Ha NPAKTHKE. WUPK | Hene
Y€ ypaBHEHUS U st
HEpPaBEHCTBA»

154- | IupexTopckas 2 VYPK YMeTh NIPUMEHATh NOTyYEHHbIE KP 16

155 KOHTpOJILHaﬂ 3HaHUA Ha MPAKTUKE. Hemne
pabora 3a 2 st
4eTBEPTh

156 | Auanus 1 VP YMeTh NpUMEHATh NOJyUYE€HHBIE o0 16
HHpeKTopCKOI‘/’I 3HaHUA Ha MMPAKTHUKE. Hemne
KOHTPOJIbHON pabOoThI s
3a 2 4eTBEPTH

1 ypP Ymems npumensmeo )10 16
NOJIY4€eHHble 3HAHUA HA Hpﬂ Hele
npakmuke. st
Yzon mesncoy npamoit u ninockocmoio (4 uaca)
157- | Veon meancoy npamoti 4 VOH3 | ®opmynuposams onpedenenue | PO 16
160 | u nrockocmoio yena mexcoy npamo u UP]] | uvene
NJ10CKOCMbI0. st

Ha mooensax u usobpasicenusx
MHO20SPAHHUKOS UHMYUMUBHO
«8UOEmbY Y2071 MENHCOY NPAMOLL
U NIOCKOCMbIO UTIOSUYECKU
060CHOBbIBAMb €20
uzobpasicerue.

Pewams 3a0auu na
nOCmpoeHue U 8blYUCTe e Yead
MexHcOy NpAMOU U NAOCKOCHBIO
€ UCNONBL308AHUEM




uzobpasicenuil Kyoa,
nPasuIbHO20 Mempasopa,
NPAGULLHOU RUPAMUObL,
KOPPEKMHO apeyMeHmupys
JI02UYECKUE YIBEPIHCOCHUS]

III yerBepTh (100 yacos)
IIpeoGpa3zoBanue TpuronoMeTpuyecKux Boipazkennii (30 yacon)
Yzon mesncoy npamoit u nnockocmuio (10 uacos)

161-
163

CHUHYC ¥ KOCUHYC
CYMMBI U Pa3HOCTHU
apryMeHTOB

3 YOH3
KY

164-
166

TaHreHc cyMMsl U
pasHOCTH
apryMeHTOB

3 | YOH3
KY

IIpeobpazosevisams TPUTOHOMET
pHUYECKHe BBIpRKEHHS Ha
OCHOBE (hOPMYJT CIIOKCHUS.
Pemars TpuroHOMeTpHYECKIe
YpaBHEHUS U HEPaBEHCTBA
Pa3IHYHBIMH METOAMHU.

®0
151911
CP

17
Heze
Tt

D0
NPK

17
Hene
IS

167

Hapannenvnoe
npoexmuposanue u
e2o ceolcmea

1 YOH3

Dopmynuposams u
00Ka3b18AMb CEOLUCMBA
napanienvbHozo
NPOEKMUPOBAHUSL.

Cmpoums 6 napannenrbHou
npoexyuu uzo06padceHus
11006020 MpeyeonbHuKa,
napanienocpamma,
NPAMOY20IbHUKA, poMOa,
mpaneyuu, OKpYJICHOCHU.
Dopmynuposams ceolicmea
pomba, npAMOY20bHUKA,
Keadpama, mpaneyuu,
UHBAPUAHMHbIENPU
napaniensHom
NPOEeKMUpPOBaAHUU.
Hszo6pasicams 6 napannenvrot
NPOEKYUUPaABHOOeOPeHHYI0
mpaneyuiouee 0Co CUMMEMPUU.
Hszobpasicame ¢ napannenvroi
npoexyuu pomo, umMerowuil y2oi
6 600,
ucmpoumvusobpadicenue
6blCOMbL 2020 pomba,
npoBeoenHOUU3.

a) sepuiunbl 0cmpo2o yeaa, 6)
BEPUILHBL TNYNO20 Yend.
Bepnounaznsaono cmpoums
uzobpasicenue npasuibHoO
uemulpexy201bHOU NUPAMUODLL,
NpasuIbHOU Mpey2onbHoll
RUPAMUObL, NPABUTLHOO
mempa’opa

®0
WPJ]

17
Heze
TSt

168

Opmozonanvroe
npoexmuposanue

1 YOH3

Haxooums niowaow
OPMO2OHANLHOU NPOEKYUU
MHO20Y20/IbHUKA

@0
NPK

17
Heze
s

169-
170

Pewenue 3a0au no
meme « Y2on medncoy
npAMOU U
NIOCKOCMbIOY

2 Yocs

IIpasunvho u Ha2nA0HO
«CMPOUMb» Y201 MENCOY
NPAMOUL U RAOCKOCMbIO HA
uz0bpasiceHusx Kyoa,
nPasuibHO20 Mempasopd,
nPAaGUILHOL RUPAMUOBL.
Pewiamsp 3a0auu na sviuucaenue
V208 MeNCAY NPAMOU U

CP
HUPK

17
HEeJe
Bt




NIIOCKOCMbIO, UCNONb3YSL
uzobpasicenus kyoa,
npasuIbHOU NUPAMUODL,
npasuIbHO20 mempasopa.
Pewams 3a0auu na
0oKa3amenbCmeo, NOCmpoeHue,
BbIUUCACHUE C UCNOTL308AHUEM
uzobpasicenuil Kyoa,
NpasUIbHO20 Mempasopa,
napasnienenunedd, npaguIbHOU
UWeCmuy20IbHOU NPUIMbL

171-
173

DopMyisl
IIPUBEICHUSA

YOH3
KY

174-
176

DopmyJibl IBOMHOTO
apryMeHTa.
Dopmyiibl
MMOHIKCHUS CTCIICHHU

YOH3
KY

Omnupasich Ha GOpMYITBI
CJIO’KEHUsI, JOKa3bIBaTh
(opMyJIBl IPUBEACHHUS,
(opMyJIBI IBOWHBIX YTIIOB,
(OpMyJIBI CYMMBI U pa3HOCTH
CHHYCOB (KOCHHYCOB).
ITpeobpazoBbIBaTh
TPUTOHOMETPUYECKHE
BBIPa)KEHHUS HA OCHOBE (hOPMYIT
TIpUBeIeHNS, (POPMYIT ABOMHBIX
1 TIOJIOBUHHBIX YTIIOB, (hOPMYI
CYMMBI U pa3HOCTU CHHYCOB
(KOCHHYCOB).

Pemats Tpuronomerpudeckue
ypaBHEHHS U HEPABEHCTBA
Pa3IMYHBIMHU METOIAMU.
IIpeobpa3zosviéams TPUTOHOMET
pHUYECKUe BEIPAXKEHUS Ha
OCHOBE COOTHOIIICHUH MEXIy
TPUTOHOMETPHUIECKUMHU
(YHKIMSAMU OTHOTO M TOTO XK€
aprymenTa. [1o 3HaueHHAM
OJIHOM TPUTOHOMETPUUECKON
(YHKIMM HaXOIUTh 3HAYCHUS
OCTaJIbHBIX
TPUTOHOMETPUUECKHUX (DYHKIIUI
TOTO € apTyMEHTa.

D0
CP

18
Hele
s

WP]l
WPK
CP

18
Heze
TSt

177
180

Pewenue 3a0au no
meme « Y2on medncoy
npAMOU U
NJIOCKOCMbIO»

YocCs
Ky

Pewams 3a0auu na eviyucienue
V208 medcoy npamou u
NIOCKOCMbIO, UCHONb3YSL
uzobpasicenus Kyoa,
NPABUILHOU NUPAMUObL,
NPABUILHO20 Mempadlopa.
Pewamv 3a0auu na
00KA3aMenbCme0, NOCMpPoeHUe,
BbIUUCAEHUE C UCNOTIb30BAHUEM
usobpasicenuii Kyoa,
npasuIbHO20 mempasopd,
napanierenuneod, npasuIbHol
UWeCTUY20IbHOU NPU3MbL

UPK
UP

18
HeJe
Bt

181-
183

IIpeoOpasoBanue
CYMMBI
TPUTOHOMETPUYECKHX
byHKIMI B
IPOU3BEICHUE

YOH3
Ky

184-
186

[TpeobpazoBanue
IIPOU3BENCHUSA
TPUTOHOMETPHUYECKUX

YOH3

Omnwupasice Ha GOPMYITBI
CIIOKEHUSI, JIOKAa3hIBATh
(bopMmyIbl peobpa3oBaHust
MPOU3BEICHUS
TPUTOHOMETPHIECKHX (DYHKIHUH
B CyMMY H Ha00OpOT.
IIpeobpa3oBbIBaTH
TPUTOHOMETPUYECKHE
BBIPKEHUS HA OCHOBE (HOPMYJT
peoOpa3oBaHus IPOU3BEACHHS

®0
WPJ]

19
HEeJe
Bt

WPJ]
CP

19
Heze
T8l




(GyHKIMN B CyMMY

TPUTOHOMETPUUYECKHUX (DYHKLIUH
B CyMMY M IIpeoOpa3oBaHus
CYMMBI TPUTOHOMETPUYECKIX
(YHKIMH B TPOM3BEICHUE.
Pewats Tpuronomerpudeckue
YpaBHEHUS U HEPaBEHCTBA
Pa3INYHBIMU METOJAMHU.

187 | Temamuueckan 1 VPK | Ymemo npumensime I1P 19
npoeepollﬂa}l NOJIy4eHHble 3HAHUA Ha Heﬂe
npakmuke.
paooma «Yeon st
MedxHcoy npamoil u
NJIOCKOCMbI0)
188 | Ananus 1 ypP Ymemo npumensme (210 19
meMamu'JQCKOIZ NOJIy4€eHHble 3HAHUA HA Hele
o« npakmuke.
npoBePOUHOLL st
pabomwl «Yeon
MedHcoy npAmMoU u
NIOCKOCIbIO»
IlnockocTu B npoctpancTtie (18 yacoB)
189- | llapannenvrocme 2 YOH3 | @opmynuposams onpedererue | PO 19
190 nJZOCKOCWZei? napaiiejibHovlx njiocKkocmeu Hpﬂ Hele
Hcnonvsys moodenu u st
u30bpasicenus
MHO202PpAHHUKOS6, peulamb
3a0ayu Ha HaxodcoeHue
PAacCmosAHuUsA onm moiKu ()0
NJIOCKOCHIU, MENHCOY O8YMSL
napaiiejibHbiMu nNjiloCKOCmAMU,
OM MOUKU 00 NPAMOUL
191 | IlpeoOpa3oBanue 1 YOH3 | IpeobpasosbiBath BEIpAKeEHHs ®O0 20
BBIpakeHns: Asin X Asin x +Bcos X « Bugy Csin( X Hese
+1). Pemats
+Bcos X k Buay ) I
; TPUTOHOMETPUIECKHE
Csin(x +1t) ypaBHEHHS U HEPABEHCTBA
METOAOM BBEACHUSA
BCIIOMOIr'aTCJIbHOI'O AprymMmeHTa
192- | MeTojsl perieHus 4 YOC3 | Pemars tpuroHoMeTpuyecKue DO 20
195 | TpuroHomMeTpuveCcKuX KY YPaBHCHUA 1 HCPaBCHCTBA WUPJl | Hene
o A3JINYHBIMU ME€TOdaMU.
ypaBHEHUU P s
196 | Pemenue 3amad mo 1 YOC3 | llpeobpasosvieams tpuronomer | OO 20
Teme KY pUYecKHUe BbIpaXKEHUS Ha UPJl | mene
«ITpeo6pazoBaHme VP OCHOBE COOTHOIICHUH MEXIY CP .
p p TPUTOHOMETPUICCKUMU
TPUTOHOMCTPHUICCKHUX (YHKIIUSMU OJTHOTO U TOTO Ke
BBIPAKECHUIN aprymenTa. I1o 3Ha4eHUAM
OJIHOM TPUTOHOMETPUUECKON
q)yHKIII/II/I HaXOJUTh 3HAUYCHUS
OCTaJIbHBIX
TPUTOHOMETPUUECKHUX (DYHKIIMH
TOT'O K€ apryMeHTa. Pemars
TPUTOHOMCETPUICCKUC
YpaBHCHUA U HCPABCHCTBA
pa3 IM9YHbBIMU MCTOJaMMU.
197 | Ilpusnaxu 1 YOH3 | @opmynuposams u ()10 20
napaiieibHoCmu OoKasblsamb npusHaKu . | MPO | mene
I’L/ZOCKOC}’I’I@L? napajiejibHocmu niockocmeu 151




198

Ceoticmea
napanienbHulx
niockocmeri

YOH3

@opmyruposamo u
00KA3bI8AMb MEOPEMbL O
CBOUCMBAX NAPAJLICTbHBIX
niockocmetl.
Hcnonvsysiuzobpasicenust
MHO202DAHHUKOG U KOPPEKMHO
apeymenmupyst 603HUKAIOuUe
VMBEPHCOEHUS, PeUulamb
3a0auu. a) Ha NPUHAK
napaiienbHOCmu 08yx
niockocmell; 0) Ha
00KaA3amMenbCmeo, NOCMpoeHUe
CeueHUll MHO202PAHHUKOS U
BbIMUCTICHUE UX NEPUMEMPOB,
niowaoet

D0
HUPK

20
Heze
T8t

199-
200

Pewenue 3a0au no
meme
«llapannenvhvie
NAOCKOCHUY

Yocs

Dopmynuposams u
00KA3bI6AMb. NPUSHAKU
napanienbHOCmu RI0CKOCMell,
meopembl 0 C8OUCMBAX
napaiebHbIX NIOCKOCHell,
meopembl 0 C8OUCMBAX
OMPe3K08, 3aKIOUEHHbIX
MeAHCOY 08YMS NAPATIETIbHBIMU
NIOCKOCMAMU, O CB0LICMEe
NpAMOU, NepneHOUKYIAPHOU K
00HOIU U3 08YX NAPALIEbHBIX
niaockocmel.

Hcnonv3ys uzobpasicenus
MHO202DAHHUKOB, peuamb
3a0ayu Ha 0OKA3amenbCcmaeo,
nocmpoenue u GbluucieHue,
ROBMOpSIs NPU IMOM CEOUCMEA
napaiienbHo20
(opmozonansbHo2o)
NPOEKMUPOBAHUSL,
napanienbHOCmu u
NEPREHOUKYIAPHOCTIU NPAMBIX
u nnockocmel

UPI
CP

20
Heze
TSt

201-
203

Pemenue 3amad mo
TemMe
«IIpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN»

YOC3
KY
yP

IIpeobpaszosvieams TPUTOHOMET
pUYecKue BRIpOKEHUS Ha
OCHOBE COOTHOIICHUIN MEXAY
TPUTOHOMETPUUYECKUMHU
(YHKIHSIMU OHOTO U TOTO JKe
aprymenra. [lo 3HaueHusIM
OJIHOM TPUTOHOMETPUUECKON
(YHKIMU HAXOJUTh 3HAYCHUS
OCTaJILHBIX
TPUTOHOMETPHUYECKUX (PYHKIIHMA
TOTO e aprymMeHTa. Pematp
TPUTOHOMETPHUYECKHE
YpaBHEHUS U HEPABEHCTBA
pa3TUIHBIMU METOJAMH.

®0
WPJ]

20-
21
Hene
st

204-
205

TemaTruueckas
NpoBepoOYHAS
padora
«IIpeodpa3oBanue
TPUTOHOMETPHYECK
UX BbIPAKEHUI»

YPK

YmMmeTn MPUMEHATH TOJTYYCHHBIC
3HAHUA Ha IMPAKTUKE.

I1P

21
HEeJe
Bt

206

Ananus
TEMATHUYECKOH

VP

YMeTh NPUMEHSTH Oy ICHHBIC
3HaHUS HA TIPAKTHKE.

21
HEle




IIPOBEPOYHON PabOTHI
«IIpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPOKCHUIN

JIA

207-
208

eyepannvie yaubi.
Yeon meoncoy 0syms
NIOCKOCMAMU

YOH3
Ky

Dopmynuposams onpedenenue
0gyepanHozo yena. Budemo u
npasuIbHO U300padcamo
JUHeliHble Yenbl 08YSPAHHBIX
V206 8 0AHHOM MHO202PAHHUKE.
Pewams 3a0auu na
HAX0JICOeHUe: BeIUYUHbL
08Y2paHHO20 y2ld, paccmosiHus
Om MOUKU, PACHONONHCEHHOU
BHYMPU 08Y2PAHHO20 Yeid, 00
e2o epaneli unu e2o pedpa.
Hcnonvzosams uzobpasicenus
KyOa, nPAMOY20NIbHO20
napasnienenuneod, nPagUIbHbIX
UNU CReYUanbHbIX NUPAMUO O
pewenus paziuiHbIxX 3a0a4 Ha
odgyzpanHbie yeivl

@0
UPI
HUPK

21
Hele
Bt

209-
210

Pewenue 3aoau no
meme «Yeon meancoy
08V M3l NIOCKOCMAMUY

YOH3

Dopmynuposams onpeoenenue
NepReHOUKYAPHBIX
naockocmeu. Qopmyauposams
U 00KA3b16aMb NPUHAK
NepneHoOUKyIAPHOCTIU 08YX
naocKkocme.

Pewams 3a0auunaonpedenenue
UNPUSHAK NEPREHOUKY AP HBIX
NIOCKOCME, UCNONb3YA
u306padicenus npaguUIbLHO20
mempa’opa, npasuibHOU
nupamuosl, Kyoa

@0
UPq

21
Heze
TSt

Kommiekcubie yncia (14 yacos)

211-
213

KomriekcHele yncna
u apudmeTnyeckue
olepainuy HaJl HUMU

3

YOH3
KY

DopMynHpoBaTh ONPEAETICHUS
KOMIIJIEKCHOTO YHCIIa,
apu(hMETHISCKIX TECHCTBHIA C
KOMIUIEKCHBIMH YHCIIaMH,
NEWCTBUTEIBHON U MHUMOK
yacTed KOMIUICKCHOTO YHCIIa,
anredpandeckoit GopMer
3aMUCH KOMIUIEKCHOTO YHCIA,
MOJTyJIsl KOMIUIEKCHOTO YHCTIa U
€ro apryMeHTa, COnpsiKEHHBIX
KOMIUIEKCHBIX YHCE.
BrmmonsATs apudpmeTndaeckue
JEHCTBUS C KOMIUIEKCHBIMH
yrciaamu. Haxogute
JEHCTBUTENBHYIO U MHUMYIO
4acTU KOMIUIEKCHOIO YHcCa,
KOMILIEKCHOE YHUCIIO,
COIPSDKEHHOE K JAHHOMY.

010
CP

22
HeJe
Bt

214

KommiiekcHbie uucia
nu I(OOp,Z[I/IHaTHaH
IJIOCKOCTh

YOH3

H3o06pakaTh KOMILUICKCHBIC
YHCla Ha KOMIUIEKCHOM
minockocth. Haxonute
KOMITIEKCHYIO KOOPJIUHATY
YHCiIa.

@0
WP]I

22
Heze
T8l

215-

Tpuronomerpuuecka

YOH3

Haxonuts Mmoxyns

D0

22




216

s popMa 3amucu
KOMILIEKCHOTO YHCiIa

YyP

KOMIUIEKCHOT'O YHCJIa U €T0
apryment. ®opmynupoBarts
ompeJieNeHe
TPUTOHOMETPUUECKOH (HOPMBI
3aIiCH KOMIUIEKCHOTO YUCIIa.
[pencraBnsaTh KOMIUIEKCHOE
YHCIIO B TPUTOHOMETPHYECKOH
¢dopme. BeImoHATE
YMHOKEHHUE, JeJICHUE U
BO3BE/ICHHE B HATYPAJIbHYIO
CTeIIeHb KOMITJIEKCHBIX YHCET,
3aIlCaHHBIX B
TPUTOHOMETpHUECKOi hopme.

CP

Hele
s

217-
218

Ilepnenouxynaprnocm
b naOCKoCcmen

Yocs

Pewams 3a0auu na
HAxX0#cOeHue paccmoanusl
MeACOY CKPeuyUuBaIoUUMUCS]
NPAMBIMU, UCTIONIBIYAL
U306padcenus NPAsUILHO2O
mempa3sopa, Kyoa,
NPAMOY20TbHO2O
napainenenuneod.
Lenecoobpasno npeoracams
VUAWUMCA peulams 0OHY U my
JHrce 3a0a4y pasnuUHLIMU
Memooamu

UPI
HUPK

22
Heze
TSt

219-
220

Obwui
NnepneHoOUuKyIsAp 08yx
CKpeuuBaruuxcs
npamvix. Yeon
MedHcoy
CKPewuUBarouuUMUCs.
NPAMBIMU

YOH3

Hoxazvisams meopemy o
eOUHCMBEHHOCMU 00Ue20
NepReHOUKyApa 08yx
CKPeUWUBAIOWUXCSL NPSAMBIX.
Hoxazvieams, umo paccmosinue
MedAHcOy 08yMs
CKPEUUBAIOWUMUCS NPIMBLMU
PABHO: @) PACCMOSHUIO MENHCOY
napaiebHbLMU NIOCKOCSAMU,
NPOXOOSUWUMU Yepe3 IMU
npamvie; 6) paccmosaHuio om
000U MOUKU OOHOU U3 NPAMBIX
00 naockocmiut, npoxoosaujell
uepes GMopyio NPIMyIo
napanienbHo nepeoll NPAMOU;
8) pACCMOSIHUIO OM MOYKU
nepeceyenus NI0CKOCH,
NEepReHOUKYIAPHOU OOHOU U3
OAHHBIX NPSAMBIX, 00
OPMOLOHANLHOU NPOEKYUU HA
9my RIOCKOCMb 6MOPOLL
npAMOU.

D0
CP

22
Heze
st

221-
222

KommiiekcHbie uuncia
Y KBaJIpaTHbIE
YpaBHEHUS

YOH3

[TpuMeHATh KOMIUIEKCHbIE
YHCNa JUIs PeIIeHHs
anreOpanvyecKux ypaBHEHHH, B
YaCTHOCTH KBaJPaTHBIX
YPaBHEHUH C
JIEMCTBUTEIIbHBIMU

ko3 punreHTaMu u
OTpHUIATENILHBIM
JUCKPUMHUHAHTOM.
®opMmyaHupoBaTh OCHOBHYIO
TEeopeMy anredpbl

@0

23
HeJle
TSt




223- | Bo3Benenue 2 YOH3 | Bemonnsrs Bo3BeneHne @0 23

224 | KOMIUIEKCHOT'O YUCIIa KY KOMILICKCHOTO 9HMC/Ia B CTCICHE | [1P]] | Heme
B CTCLICHD. U U3BJIEKATH KyOUUECKHUiA s

KOpEHb U3 KOMILIEKCHOTO
H3Bneyenue —
KyOHWYEeCKOT0 KOPHS
N3 KOMIIJIEKCHOI'O
quciia

225- | Pemenne 3ama4d mo 2 YOC3 | Ymers npumensts nony4erusie | JPK 23

226 | teme «KommekcHpie 3HaHWs Ha HPaKTHKE. HeJe
quciia» JIA

227- | I[lhowaow 2 YOH3 | ®opmyruposams u HUPJ[ 23

228 | opmozconanvhoil dokasvisams meopemy o 3 HUPK | Hene
npoexyu RAOWAOU O OPMOSOHANLHOU s

NPOEKYUL MHO20Y20lbHUKA.
MHO2OY2ONIbHUKA Ha ocnosanuu smoii meopembi,
UCNONBL3YSL U306PANCEHUSL
MHO202DAHHUKOS, Peams
304U HA HAX0JCOeHUe.
a) niowaou 0CHO8aHUs
MHO202panHuKa,; 6) niouaou
ceuenust MHO2OSDAHHUKA; 6)
08y2panHo20 yaua npu pebpe
MHO20SPAHHUKA, &) Yena Medcoy
RAOCKOCMAMU OCHOBAHUS U
CeUeHUsL MHO20SDAHHUKA

229 | Temamuueckasn 1 VPK | YMeTb npuMeHATH nojtyueHuse | [[P 23
nposepounas 3HAHUs Ha TPAKTHUKE. Hene
paooma «Yeon ns
MedHcoy 08yms
RJA0CKOCMAMU)

230 | Ananuz 1 ypP YMeTh NpUMEHAThH NOJIyUYE€HHBIE (410 23
MeMamu4ecrko 3HAHWS Ha TPAKTHKE. Hene
npo6epoUHOl ISt
pabomul « Yeon
medxHcoy 08yms
NIOCKOCAMUY

231 | TemaTuueckas 1 VYPK YMerh npuMeHATh nostyueHnsie | [TP 24
poBepouHast 3HAHWS Ha TPAKTHKE. Hene
padora s
«KommiekcHbie
YU CJIA»

232 A»anus 1 VP YMeTb NpUMEHSITh TOJTyYeHHBIE 24
TeMaTquCKOI‘/’I 3HAaHUA Ha IPAKTUKE. HCILC
IIPOBEPOYHON pabOTHI 1
«KommnekcHele
qucia»

IpousBoanas (16 yacos)

233- | Onpenenenue 2 YOH3 | PopmymupoBath 1 MOHUMAThH @O 24

234 | uncaoBoii KY OTIpE/IeNIeHNE YHCIIOBOM WPl | vene
[0CIIEI0BATELHOCTH TOCIIE/I0BATEIbHOCTH, 3HATD s

CBOMCTBA YKMCIIOBBIX
H CIIOCOOBI €€ TMOCIIeI0BATENBHOCTEH H YMETh
3amanns. CBolicTBa UX IPUMEHSTh
YUCIIOBBIX




IIOCJIC10OBATCIIBHOCTE
u

235- | Ilpenen uncnoBoi 2 YOC3 | PopmynupoBaTh U IOHUMATh @0 24
236 | 1mociemoBaTeIbHOCTH. OMpEICICHNE Mpeacta CP | Hene
Onpenencrue YUCIIOBOM MOCTENOBATEILHOCTH s
mnmpeacia
II0CJICAOBATCIbHOCTH
Paccmosanus ¢ npocmpancmee (12 uacos)
237- | Paccmosinue om 2 YOH3 | ®opmynuposams onpedenenue | PO 24
238 | mouxu 0o ghucypul paccmoaHus om mouKu 0o HUP]] | nvene
nPAMOLL U 00 NIOCKOCU s
Ha uzobpasicenusx
MHO202PAHHUKO8
«8uoemvy u,
APy MEHMUPOBAHHO
060CHOBbI8AS, HAXOOUMD
paccmosinue om mouku 00
APAMOU U NAOCKOCTU
239- | Paccmosnue medxncoy 2 YOH?3 | @opmynuposame onpedenenue | PK 24
240 | dueypamu PACCMOAHUSL MeAHCOY 08Y M HeJe
NApanienbHblMU NIOCKOCHAMU, .
MexHcOy 08yms
CKPeWUBAIOWUMUCS NPSIMBLMU.
Ha uzobpasicenusx
MHO202PAHHUKO8
«8uoemvy u,
aApSYMEHMUPOBAHHO
060cH06b18GS1, HAXOOUMb
DACCMOSIHUE MENHCOY
NAPAINENbHBIMU NIOCKOCMAMU,
MedNHCOy CKPeuuBarouuMuCs,
npAMbIMU
241 1) CsoiicTBa 1 YOH3 | llpumensTs cBoiicTBa (O[0) 25
CXOISIIUXCS HHCIOBBIX . Hele
. HOCIIEI0BATEILHOCTEH,
IIOCJIICAOBATCIIbHOCTEHU A JIA
BBIBOJIUTH U TIPUMEHSIThH
2) Beruncnenne (GopMyJTy CyMMBI GECKOHEUHOI
npeaeia TeOMETPUYECKOI
OCJIEIOBATEILHOCTH [I0CJIEAOBATEIBHOCTH Yepe3
3) Cymma TIOHSATHE TIPEENa
OecKoHeuHOU
F€OMETPUYECKON
POTPECCUH
242- | Tlpenen ¢pyHKIIUU HA 2 YOC3 | Yemanasnusams cymectsoan | JP]] 25
243 | GECKOHEYHOCTH H B ue npeziena GyHKUMM BTOUKE M | CP | gepe
TOUKe HaXOMUTh €T0 Ha OCHOBE .
rpaduka Gyskiun. PaznmyaTs
rpaduKu HENPEPHIBHBIX U
Pa3pBIBHBIX (yHKIHIA.
244 | Tlpupamienue 1 | YOH3 | Haxooumsy npupaiienne HUPK | 25
apryMeHTa. apryMeHTa ¥ pUpanieHue Hene
N T (GyHKUMU B TOUKe. Boraucnars s
pHpai CPETHIOI CKOPOCTD JIBHKEHHS
(ynKmH MaTepHaIbLHON TOYKHU M0

3aKOHY €€ IBM)KCHUS.




245 | OnpeneneHue YOH3 | @opmyruposams onpeseneHue dO 25
IIPOM3BOIHOIL. MPOU3BOAHON QYHKIIMH B Hese
3 TOYKE, PABUJIA BEIYHUCICHUSI
afat, npou3BoaHbIX. Haxoauts i
NIPpUBOIAIINE K MPOU3BOHBIE (DY HKIIMH,
OHATHIO MTHOBEHHYIO CKOPOCTb
POM3BOIHOM JBHOKCHHUS MaTepHaIbHOM
246 | Boluucinenue yO(C3 | Touxn. Menombsosats WUPI | 25
o MEXaHHYCCKUH
HPOU3BOZTHOM 11O U TEOMETPHYECKHI CMBICIT Hene
OIPCACTICHIIO HPOM3BOHOM B 3a1a9ax JIs1
MEXaHUKH 1 TEOMETPHH.
247- | I'eomempuueckue YOH3 | Hnnocmpuposams na D0 25
248 | mecma mouex, usobpasicenusx HUP]] | vene
MHO202PAHHUKOS
C6BA3AHHblLE C JIs1
2eomempuyeckoe Mecmo moiex
paccmonanuAmu 6 npocmpancmea. a)
npocmpancmee PABHOYOANEHHBIX OM Mpex
OQHHBIX HEKOLTUHEAPHBIX
mouyex; 6) pagHOYOANIEeHHbIX OM
CMOpOoH 0aHHO20
mpeyeoNbHUKA, 8)
PABHOYOANEHHBIX 0N KOHYO8
danHo20 ompesKa, )
PABHOYOANEHHBIX OM 08YX
napanienbHulx naocKkocmeti, 0)
PACNONOMHCEHHBIX 6HYMPU
08yepantoeo yana u
PABHOYOANEHHBIX OM €20
epaneli; e) pagHOYOAIeHHbIX OM
08YX OGHHBIX NEPeceKarnuuxcs
npsamvix. Ha uzobpasicenusx
Kyba, npasuibHo2o mempasopa,
NPABUNILHOL NPUMbL Peuamby
3a0auu Ha HaAxXoHcOeHUe
paAccmoanuil U Yeno8 Meicoy
NPAMBIMU U NIOCKOCHAMU,
UCNOIL3YA 2eoMempuyeckue
Mecma mouex
249- | Pewenue 3a0au no YOC3 | HUcnonwsys usobpadicenus ()10)] 25
250 | meme «Paccmosinus 6 MHO20SpAHHUKOS, HAXOOUMb CP Hejle
PaccmosiHus Mexcoy mouKamu,
npocmpancmee) d o JIs1
om mouKu 00 nPAMONU u
naockocmamu. Cmpoums
uzobpasicenus gueyp.
ObocHosvisams peulerusi 3a0ay
251- | Borancnenne YOC3 | Haxomuts nponssozyio PO | 26
253 | mpPOU3BOIHOM. KY bymiunu o popmynam. Ymets | PIPK | gepe
DopmyIibl U paBuiIa HPHMCHATE (OpMYIbi 1 TSt
mpaBuia uddepeHnnpoBaHusL.
qepeHIpOBaHHS YMeTh BBIYHCIISAT
254 | Ilousarue u YOC3 | npoussoanyto N-ro nopska CP 26
BBIYMCIICHUE HCAC
IIPOU3BOJHOM N — Oro 1A
TIopsjaKka
255- I[]/IpeKTOPCKaﬂ VYPK YMeTh NpUMEHSATh NOJy4YEeHHBIE KP 26
256 | KOHTpOJIbLHASA SHAHWA Ha MPAKTHKE. Hejle
pabora 3a 3 st

4eTBepPTh




257- | Pewenue 3a0au no 2 YOC3 | Hcnonvsys usobpasicenus UPH 26

258 | meme «Paccmosinus 6 Ky | MHO202panHuKos, HaxoOumb UPK | mene
npocmpchmee» paccmosHus MleCOy ‘II’I’IO'{KCI.MM, 151

om mouxu 00 npiamou u
NJI1OCKOCMAMU. Cmpoumb
uzobpasicenus gueyp.
ObocHosvisams peutenus 3a0ay

259 | Temamuueckas 1 YPK | Ymers npuMeraTs nonyyenusie | JJPK 26
npoeepounas paboma SHAHITT Ha TIPaKTHKE. Hee
«Paccmosnus 6 nst
NpPOCMPancmee)

260 | Ananuz npogepounoti 1 ypP YMeTh NpUMEHATE NoJydYeHHbe | PO 26
pa5OI11bl 3HaHUA Ha TIPAKTUKE. HEE
«Paccmosnus 6 BIE:
NpPOCMPAHCmeey

IV yerBepTh (90 yacoB)
Ipoussoanas (27 yacos)
BekTopHblii MeToa B mpocTpancTBe (12 yacoB)

261 | Anamms 1 VP Haxonuts nponssomyro nea | 27
JPEKTOPCKOL CIIOXXHOH (hyHKIUH, 00paTHOH Hee
KOHTPOJIbHOM pabOoThI (PYHIIMIL, COCTABIAT: s

YpaBHCHUEC KaCaTCIbHOU K
3a 3 YETBEPTh rpaduKy byHKIHH.

262- | dIuddepenunpoBanu 3 YOH3 010 27

264 | e cnoxHOM pyHKIHUU KY CP Hele

st

265- | YpaBHeHUe 2 YOH3 010 27

266 | xacaTenbHOH K KY WUPJ] | Hene
rpaduky QyHKIUU st

267- | Ilonsmue sexkmopa. 3 VOH3 | ®opmynuposame onpedenenus. | @O 27

269 | Jlunetinvie onepayuu 6eKkmopa 6 Npocmpancmee, UPK | Hene
Ha() GeKmOP(IMM KOMNIARAPHBIX 6€EKMOPO6; st

CYyMMBbL, PAZHOCTU 08YX
8€KMOPO8, NPOU3EEOeHUs
8eKMopa Ha YUCIO.
Dopmynuposams ceolicmsa
JUHEUHbIX onepayuii Hao
gexmopamu u
ULTIOCTNPUPOBAMNb UX,
UCNONb3YS U300PAdICEHUS
MHO202panHuKos. Pewamo
eeomempuyecKkue 3a0aiu
BEKMOPHBIM MEMOOOM, OJis
ue2o nepegooums yciosue
2eoMempuieckoll 3a0ayu 8
8EKMOPHYIO MEPMUHONO2UIO U
CUMBONIUKY, BbINOTHAMNb
aneebpauveckue onepayuy Hao
8eKMOpamu u NOY4eHHbIl 8
B8eKMOPHOU (opme pe3yrbmam
8EPHO NEPEBOOUMb «OOPAMHO»,
Ha «2eomempuyeckuil A3viky. Ha
uzobpasicenusx Kyoa,
nupamuowl, napaiieienuneod
BEKMOPHBIM MEMOOOM
onpedensams 83aUMHOe
PACnonodceHue moyekx, NPAmolx
u naockocmeu. J{oxazvieamo




BEKMOPHBIM MEMOOOM
napanienbHOCmb mpex nPImbix
HEKOMOpOoU 00HOU NJIOCKOCHU

270 | Paznooicenue YOH3 | ®opmyruposams onpedenenus: | HPJ] 27
6ek.m0pa no 6a3l/lcy. KOMNJIAHAPHbIX 6EKMOPO6, Hele
KOMnﬂaHa Hble BEKMOPHO20 6(13MCCZ HA s

p niockocmu

6E€KmMopbol U ENPOCMPAnCmEe; Meopembvl o
DPA3N0AHCEHUU 8EKMOPA NO O8YM
HEKOJIUHeaApHbIM U mpem
HEKOMNIAHAPHbIM 6EKMOPAM.
Ipoussooumepasnoocerue
sexmopagdanHombasuce.
Dopmynuposams npusHaxKu
KOJLTUHeAPHOCMU 08YX U
KOMnianapHocmu mpex
BEKMOPO6 6 npocmpancmee,
UNLTIOCMPUPYS UX HA
u306pasicenusx
MHO202PAHHUKOG.

271 | YpaBHeHue YOH3 | Haxoauts npou3BoaHyro 0 28

KacaTeJIbHOU K KY CIIOXKHOI QyHKIH, 0BpaTHOH CP | Henme
(YHKIWHU; COCTABIATD

rpaduKy QyHKIHH y st
YPAaBHCHHUC KAaCaTCIIbHOU K

272- | Pemenue 3ama4 mo VP rpaduKy GyHKIHH. HNPK 28

273 | reme «Bpruncienue HeJe
MPOU3BOIHOMN TS
bYHKITUN

274- | TemaTuueckas VYPK YMeTh NpUMEHSTh nony4yeHusie | [P 28

275 l'lpOBCpO‘lHaﬂ 3HAaHUA Ha MPAaKTUKE. HeI[e
pabota st
«Bbrauciaenne
NMPOU3BOJAHOM
GyHKIUN»

276 AHams VP YMeTh NpUMEHATh NOJIy4YE€HHBIE 28
TeMaTquCKOﬁ 3HAaHUA Ha MMPAKTUKE. Hemne
MIPOBEPOYHON pabOTHI TSt
«Bpraucnenue
MIPOU3BOHOMN
GYHKITUN

277 | Paznosicenue Ky Dopmynuposams onpedenenusi: | FPJ]
68Km0pa no 6a3l/lcy KOMNJAAHAPHBbIX 6€KMOpPO6,

KOMI’L/Z(ZH(I Hble BEKMOPHO2O0 basuca Ha

p niockocmu

6E€KMOopbl UBNPOCMPAHCIIBE, MEOPEMBLO
PA3N0ACEHUU BEKMOPA NO 08YM
HEKOJJIUHEAPHbIM U mpem
HEKOMNJIAHAPHBIM 6EKMOpAM.
Ilpoussooumvpasnooicerue
sexmopagdanHombasuce.
Dopmynuposams NPUHAKU
KOJLTUHeapHOCMU 08YX U
KOMNa1anapHocmu mpex
BEKMOpPO6 6 npocmpancmee,
ULIOCMPUPYs Ux Ha
U300pasdicenusx
MHO20Z2PAHHUKOE.

278 | Cransapmuoe YOH3 | ®opmymuposams onpedenenue: | GO 28

yena mexncoy 08yms




npouseedeHue
8eKMOpOo8

HeHY1e6bIMU 6eKMOPAMU;
CKANAPHO20 NPOU38eOeHUs 08YX
HEHYe6blX GEKIMOPOE.
Hoxazvieams ceoticmea
CKANAPHO20 NPOU3EEOCHUs
8EKMOPOS.

Dopmynuposams u
00Ka3b16aMb NPUSHAK
NepneHouUKyIAPHOCTNU 08YX
8EKMOpO8

UPT

Hele
s

279-
280

Ilpumenenue
8EKMOPHO20 Memooda
K peueHuro
cmepeomempuiecKux
3a0ay

Ky

Hcnonv3ysa uzobpasicenus kyoa,
NPpAasUIbHO20 Mempasopa,
NPAMOY20NbHO20
napainenenuneod, 6eKmopHuiM
MemoooM 00KA3bI8AMb
napanienbHoCmy u
NEPREHOUKYIAPHOCTIL NPSAMBIX
U RAOCKOCMET, COOePAHCAUUX
pebpa, epanu u ceuenust IMux
mHo2ozpannuxog. C nomowsio
CKANSAPHO20 NPOU3EEOCHUs
HAX00ums GeUdUNbL Y2108
MeNCOY NPAMBIMU U
NAOCKOCMAMU, GbIYUCIAMb
ONIUHbBL OMPE3K08, PACCMOSHUSL
om mouxu 00 npAMou u
NJIOCKOCMU, UCHONBb3YSI MOOETU
u uzobpaoicenus Kyba,
NPAsUIbLHO20 Mempasopa.
T'eomempuueckue 3adauu,
peuiaemvle 6eKMOPHbIM
MemoOoM, CORPOBOHCOAMb
apeymMeHmupo8aHHbLMU
00bACHEHUAMU

D0
CP

28
Hele
s

281

[IpumeHeHne
MPOU3BOIHOMN ISt
HCCIICOBAHUS
byHKIMI

YOH3

Dopmynuposams NPU3HAKA
MOCTOSIHCTBA, BO3pPACTaHUs U
yObIBaHMsl pyHKIMU. Haxoauts
HNPOMEKYTKH BO3PACTAHUS U
yObIBaHMsI QYHKIIMH, 331aHHOM

(dhopmyJIOii.

o0

29
HeJle
TSt

282-
283

HccnegoBanue
byHKIMI Ha
MOHOTOHHOCTbh U
IKCTPEMYMBI

YOC3

284

IIpumeHeHue
MPOU3BOIHOMN JJIst
JI0Ka3aTeabCTBa
TOXJIECTB U
HEPABEHCTB

KY

Dopmyruposams ONPeNEICHUS
TOYKH MaKCHMyMa U TOUKH
MUHUMYMa, KpUTHIECKOMH
TOYKH, TEOPEMBI, CBS3BIBAIOLINE
TOYKH IKCTPEMYMa C
npou3BogHON. Haxoauth Touku
IKCTpeMyMa (PYHKITUH,
HauOoJIbIlIEE U HAMMEHBIIIEES
3Ha4YeHUs QYHKIUHU Ha
TIPOMEKYTKE.

WP]l

29
HeJe
Bt

CP

29
HEeJe
Bt

285-
286

ITocTpoenue
rpadukoB QpyHKINN

YOC3
Ky

Hccnedosamsb CBOWCTBA
(YHKIHHU C TOMOIIBIO
NIPOU3BOJIHOM U CTPOUTH
rpaduku QyHKIUI

NPK

29
HEeJe
Bt

287-
288

Ilpumenenue
8EKMOPHO20 Memood
K peueHuro
cmepeomempudeckux

Yoc3
Ky

Hcnonvzys uzobpascenus kyoa,
npasuIbHO20 mempasopa,
NPAMOY20NbHO2O
napannenrenuneod, 6eKmMopPHbIM
MemoooM OOKA3bI8AMb

@0
UPJ

29
Heze
T8l




3a0ay

napaniensHoCms U
NEPREHOUKYIAPHOCTID NPSAMBIX
u naocKocmetl, CO0epIHCAUUX
pebpa, epanu u ceueHust IMux
mHoeozpantuxog. C nomowwio
CKANSAPHO20 NPOU3BEOCHUs
HAXo0umy GeUdUNbL Y2108
MEANCOY NPAMBIMU U
NIIOCKOCMSAMU, GbIYUCTSIb
ONUHBL OMPE3KO8, PACCMOSIHUSL
om mouKu 00 NPsMoU u
NIOCKOCMU, UCROTb3YSL MOOEU
u uzobpaoicenus Kyba,
npasuIbHO20 mempasopa.
Teomempuueckue 3adauu,
peuiaemole 6eKMOPHbIM
MemoOOM, CONPOBOACOAMD
apeymMeHmupo8aHHbLMU
00BACHEHUAMU

289 | Temamuueckasn 1 VPK | YMeTb NpUMEHATS HONMy4eHHbIe | []P 29
nposepollﬂa}l 3HaHUA Ha MMPAKTHUKE. Hemne
paboma «Bexmopul ¢ s
NPOCMPAHCMEE)

290 | Ananus 1 yP D0 29
npoeepouHoll HeJe
pabomot «Bexmopui s
6 NPOCMPAHCMEE)

291- | Ilpumenenue 2 VOH3 | Haxomuts HanGosnbimee 010 30

292 | mpou3BOAHOM ISt KY 1 HAMMCHBIICC SHATCHIA WUPJ] | Hene
OTBICKAHUS (byHKL[I/H/I Ha MPOMEIKYTKE. s

Pemars 3aJa4u Ha
HauOOJIBIINX U R ———
HaMMEHBIIINX
3HAYCHUN BEIIMYUH

293- | 3amauu Ha 3 YOH?3 HNPK 30

295 | oTeicKaHuE KY CP Hele
HaMOOJBIINX U s
HaMMEHBIIINX
BEJIMYHMH

296 | Pemrenwme 3ama4 1o 1 VP HUPK | 30
teme «IIpousBogHas» HeJe

st
Koopounamnutii memoo 6 npocmpancmee (12 u.)
297- | Jexapmosa 2 VYOH3 | ®opmynuposams: a) D0 30
298 | npsamoyeonvhas onpedenenue HUPK | mene
cucmema Koopdul-tam OpMOHOPMUPOBAHHO2O 6a3uca st
8NPOCMPAHCMEe, 0eKAPMOBbIX

6 npocmpchmee i’lpﬂMOyZO]leleKOOp()uHam
6ekmopa 6 mom basuce, 6)
onpeoenenus u ceoLUcmea
JUHEUHbIX Onepayuti Hao
eexkmopamu, ycioesue
KOANUHEApHOCMU 08YX
BEKMopoes 6 KOOpaMHClmHOIZ
popue.

299 | Koopounamsi 1 YOH3 | Hnuocmpuposame smu @0 30
8eKmMopa 6 ceoucmed CP Hene




npocmpancmee. U onepayuu Ha U300PANCEHUSX I
Jluneiinvle onepayuu Kyba, 66e0ds bazucHvle 6eKmMopbl
Ha e2o pebpax, ucXooauwux u3
HAO 8eKMOPaMU 8 .
OOHOU BEPUILUHBL.
KOOpOUHamax.
CranspHoe
npousgedeHue
6EKMOpoe6 6
KOOpOUHamax

300 | Ilpoexyuu éexkmopos 1 YOH3 | ©opmyruposame u 6b1600ums @0 30

HA OCb 8 6 KOOPOUHAMHOM 8Ude: Hese

OPMYILY CKAISPHOO

KOOpOUHamax. popyy P ] s
npou3eedeHUst 08yX 6eKMOpPOs;

exapmosui Gpopmyny eviuucienus yena

npsimoyeoJjibHbvle MmexHcoy 08yMsi BeKMOPAMU U

KOOpaMHClmbl MOYKU. yciaoesue nepneﬂdukyﬂﬂpﬂocmu

Pewierue 08YX 8eKMOPO8.

npocmenuux 3a0ay

cmepeomempuu 6

KOOpOUHamax

301- | TemaTuueckas 2 YPK YMeThb NpUMEHSATH nony4yeHusie | [P 31

302 | npoBepounas 3HAHMS Ha TPAKTHKE. Hene
padora st
«IIpousBoaHas)

303 | Aganus 1 VP YMeTh NpUMEHATh NOJyYEHHBIE 31
TeMATHUECKOM 3HAHMS Ha TPAKTHKE. Hene
MIPOBEPOYHON pabOTHI ns
«HpOI/I3BOI[Ha$I»

Komo0unaropuka u BepositHocTh (14 4.)

304- | TIpaBuio 3 YOH3 | Acnoavzosams Meton DO 31

306 YMHOXKEHHS. KY MaTeMaTH4eCKOW MHIYKIIMU Hee
KoMGHHATODHDIE TIPH JI0Ka3aTENbCTBE PABEHCTB st

p (HEepaBeHCTB, YTBEP KICHHH O

3azaqu. JIETMMOCTH LIETIBIX YnCen),

HepeCTaHOBKI/I n 3aBHUCAIIUX OT nepeMeHHOI‘/'I,

(baxTopuasl MPUHAMAFOIEH HATypaIbHBIE
3HAYEHHS.
Paznuuames MHOKECTBA U
yIOPSIIOYEHHBIE MHOXKECTBA.
DopMyITHPOBATH OTPEIEIICHUS
MEPECTAHOBKH KOHEYHOTO
MHOXECTBa, pa3MeIIeHHsI
u3 N 35eMeHTOoB 110 K,
coyeTaHus (KOMOMHAIINN)
U3 N 3JIEMEHTOB 110 K.
BrruncnsaTe KOJIUYECTBO
MePECTaHOBOK KOHEUHOTO
MHOXECTBa, pa3MeIIeH A
u3 N sneMeHToB 10 K, a tarke
KOJIHYECTBO COYETAHUM
u3 N 35eMeHToB 10 K.

307- | Pewenue 3a0au 2 Vpox | Hcnonesys usobpadsicenue kyoa, | @O 31
308 | koopounammuwim 0606wy | "Pasunbio20 mempasdpa, HUP]] | uene

NPABULHOL RUPAMUOBL,

Memooom EHUA U JIs1
peuiams 8eKmMopPHbIM Memooom

CUCME | 3q0ayu na napanienbHOCHb
MaAmu3 | (nepneHOuKyIsIpHOCHIb) NPAMBIX




ayuu | U NIOCKOCmel, Ha BbIUCTEHUE
snauuil | PA3TUHHbIX paccmosnuil, yenos
MENCOY NPAMBIMU
309- | 3aoanue gueyp YOH3 | Boisooums ¢popmynsl UrPj] 31
310 | ypasnenusmu u HAXOHCOCHUS: PACCMOAHUA Heje
MeAHCOY 08y M MOUKAMU 8
HepaeeHCcmeamu. . JIs1
KOOpOUHamax, KoopouHam
Vpaenenue cehepor mouku, OensAuetiompesoxe
Ypasnenue OAHHOM OMHOWEHUU,
NnI0CKOCMU KOOpOuHamul cepeoutsi
ompeska.
Buvigooums: ypagHnenue cgepbi
uHepasencmeo uiapa, oouee
YpasHeHue ni10CKOCMU 8
0eKapmosbIX NPAMOY20TbHbIX
KOOPOUHAMAX, ypasHenue
NA0CKOCMU, NPpoxoosaujell uepes
OaHHYIO MOYKY
NnepneHouUKyIapHO OAHHOMY
8EKMOpY, Yacmmble cayyau
06we20 ypasHeHus nIoCKOCmi
u ux epaguuecxas
ULTIOCMPayust; ypagHeHue
NIOCKOCMU 8 OMPE3KaAX;
@opmyny paccmoanus om
MOYKU 00 NIOCKOCHU.
Buvigooumu popmyny
BBIYUCTIEHUA YeNa MeXHCOY 08YMA
NAOCKOCMAMU, YC08UE UX
napainenbHOCmuy u
nepneHOUKyIAPHOCU.
311- | Beibop HECKOIBKHX YOH3 | llpumensmo popmyny 6unoma | UPJ] | 32
312 | a;eMeHTOB. KY Hel0TOHA i TpeyrobHHAK Hee
BHHOMHATEHELC [Mackans 1y1st COKpaIEHHOTO s
YMHOXXECHUS
K03 ULIHEHTBHI
313 | Cayyaitable COOBITHS YOC3 | Pasmuuats ciyqaiiisie coobitus | DO 32
¥ FIX BEPOSITHOCTH Y BBIYHCIISITE HX BEPOSITHOCTH Hese
JIsL
314- | TabnuuHoE U YOC3 | [pexacraBists B TabaM4HOM 1 HPJ] 32
315 | rpaduueckoe rpaduueckoM BHIE TaHHBIC Hese
npeaACTaBJICHUC JIs1
TAHHBIX
316 | CiyyvaifHbIe COOBITHS KY Pasmuuate cydaiineie coosrrust | P[] | 32
¥ MIX BEPOSTHOCTH Y BBIYHCISITH HX BEPOSITHOCTH Hese
JIs1
317- | Ilpsimas 6 YOH?3 | Bvigooums: ypasuenus npamou | @O 32
318 | npocmpancmese 6 1o mouke u hanpasriowemy HP]] | nvene
BEKMOPY, KAHOHUYECKUE U
KOOPOUHAMAXx. s
napamempuyeckue ypasHeHus.
Bsaumnoe NpAMOU, YPAGHEeHUsI NPAMOU O
pacnonooicenue oeym ee mouxam. Haxooumo

npAMOU U NIOCKOCMU
8 KOOpOUHAMAX.
Paccmosinue om
MOUKU 00 NAOCKOCMU
8 KOOPOUHAMAx

MOUKY nepecedeHus npsimou u
naockocmu. B koopounamuom
8u0de 8b1600UMb PopMyLy
BLIYUCTICHUSL: @) Yead MedHCOY
08YMSI NPSMBIMU, YCLOBUE UX
napaiiebHOCmu u
nepnenouxyapnocmu; 0) yena




MedACOY NPAMOU U NIOCKOCMbIO,
yenogue ux napanieibHoChu U
nepnenouxysipnocmu. B
KOOPOUHAmMHoU hopme pewams
3a0ayu: a) Ha cocmasneue
ypasHeHus npamotl, cgpepui,; 6)
Ha @blHUCTEHUE YeTd MeNCOY
08y M NPAMBIMU, MEHCOY
NPSAMOLL U RIOCKOCMbIO,
3A0AHHBIMU YPAGHEHUSIMU,
onpeoesisi npu HmMom,
napanienvHbl
(nepnenouKyisipHbl) U OHU, 8)
Ha 8blUCTEHUE PACCIOSHUSL
om OaHHOU MOYKU 00 OGHHOU
NPAMOU, MeAHCOy
napanienbHbIMU NPSIMbIMU,
MENCOY CKPEUUBAIOUUMUCS
NPAMbI- MU; 2) HA HAX0XHCOeHUe
MOYKU Nepeceyetius NPSIMol U
naockocmu. C nomouwsio
VPagHeHull NPSIMbIX U
NIOCKOCmell pewams
apunnvie u Mempuueckue
3a0ayu cmepeomempull,
UCNONb3YSL 8 KAUecmee
00beKmos uzyuenusi Ko,
NPAMOY20TbHbIL
napasienenuneo, npauibHbliL
mempasop, NPAGUILLHYIO
nUPAMUy, RPAGULLHYIO

npusmy, cgepy

319-
320

Pewenue 3aoay no
meme «Koopounamwi
8 NPOCMPAanHcmeey

Yocs
Ky

B kxoopounammnou ghopme
pewams 3a0ayu: a) Ha
BbIUUCHCHUE CKATPHOLO
npoussedenus 08yxX 6eKmopos u
onpeoenenusl,
nepneHOUKyIApHsL U OHU, 0)
Ha onpeodenenue, KOJLIUHEAPHb
(KomnaanapHwl) 1u Oanuvie
6EKMOPYL; 6) HA GbIYUCIEHUE
BENIUYUHDBL Y2IIad MENHCOY O8YMS
6EKMOPAMIU; 2) HA 8bIYUCIEHUE
ONUHBL 6EKMOPA, PACCMOSHUSL
MeAHCOY 08YMS MOUKAMU,
HAX0iCOeHUe KOOPOUHAMm
mouku, oensujett OaHHbIL
ompe30k 6 OaHHOM
omHoulenuu; 0) Ha
cocmasnenue ypasHeHus.
niockocmu, cghepul, e) Ha
BbIYUCTICHUE Yend MeAHCOY 08YMSL
NIOCKOCMAMU NO 3A0AHHbIM UX
VpasHenusm, onpeoensis npu
9MOM, RAPAIENbHbL
(nepneHouKyIApHbL) U OHU, JHC)
HA 8bIMUCTICHUE PACCHOSHUSL:
om OaHHOU MOYKU 00 OAHHOU
NIOCKOCIU; MeNCOY
napaiiebHoLMU NIOCKOCHSAMU.
C nomowpio ypagnenuii
NIOCKOCMEN peuamb

Q0
CP

32
HeJle
TSt




apunnvle u mempuueckue
3a0ayu cmepeomempul,
ucnonv3ys

6 Kauecmee 0ObeKmogs U3y4eHus.
KY0, NPAMOY20bHbIL
napasienenuneo, npasuibHblil
mempasop, NPAGUILHYIO
nUPAMUy, PAGULLHYIO
npuzmy, cgepy

321- | YopaxHeHHUs 10 TeMe 2 YP Ywmers npumenatek nonyuennsie | MJPK | 33

322 | «KombOuHaTopuka u SHaHMA Ha [PAKTHKE. Hele
BEPOSITHOCTB). A

323- | TemaTnueckas 2 YPK YMeTh npumenaTs nonyuennse | [P 33

324 l'lpOBCpO'lHaH 3HaHUA Ha IMPAKTUKE. Hele
padora s
«Kom0unaTopuka u
BEPOSITHOCTH»

325 | Aganus 1 VP YMeTh NpUMEHATH NOJyYEHHBIE 33
TeMaTquCKOﬁ 3HaHUA Ha MMPAKTHUKE. Hene
MIPOBEPOYHON PaOOTHI st
«KomOuHaTopuka u
BEPOSITHOCTB)

IMoBTOpeHne MaTeprasia o ajaredpe u Hayajaam anaau3a (13 yacos)
Iloemopenue mamepuana no ceomempuu (12 uacos)
326 | UtoroBoe 1 YOC3 | 3nare marepuan, usydennsii 8 | [[PK 33
MOBTOPEHUE KY Kypce anrebpsl 1 Hava WP/l | vene
MaTCMaTHUYCCKOI0 aHaJiu3a 3a
BIE:
10 xmacc
YMmerb IpUMEHATH
IMOJIYYCHHBIC 3HAHU Ha
IPpAaKTHUKE.
YMeTh TOTHYECKH MBICJIUTD,
OTCTanBaThb CBOIO TOYKY 3pCHUSA
1 BBICJIYIIMBATH MHCHHUC
JIPYTHX,
paboTaTh B KOMaH/IE.
327- | I[loemopenue 4 YP | ®opmynuposame u DO 33
330 mamepuana no 00Ka3bI6AMb BCE MEOPEeMbl HUPK Hene
xkypca 10 kracca. Boisooums u HUP]] s
ZeOMempuu KOMMeHRmupoeanib 6ce
dopmyne kypca 10 kracca.
Hnnrocmpuposams meopembi
Ha MOOenax u u300padxcenusx
Ky0a, npasuibHo20
mempa’0pa, NPAasUIbHbIX
npuzM U nUPamuo,
napannerenunede. Pewiamo
3a0a4u Ha nocmpoenue,
doxa3ameﬂbcm60
u evlduciieHue, npasujlibHo u
HA2NISIOHO BbINOJIHASA PUCYHKU U
KOPPEKMHO ap2yMeHmupys
ymeepofcdesz Jocu4ecKkoco,
KOHCMPYKMU6H0o2o u
BblUUCIUMENIbHOC0 XapaKmepda
331- | Urorosoe 4 YOC3 | 3nare marepuan, usyuennsii 8 | [PK 34
334 | moBTOpEHHE KY Kypee anreGpe! 1 Hadal WP]l | vene

MaAaTeMaTUYCCKOI'O aHaJIu3a 3a

JIsA




10 xmacc

YMeTh IPUMEHSTH
MOJTyYCHHBIC 3HAHUS Ha
MPaKTHKE.

YMeTh T0ri4ecKy MEBICIUTD,
OTCTanBaTh CBOIO TOUKY 3PCHHUS
W BBICITYIIINBATh MHEHUE
NpYTHX,

paboTats B KOMaH/IE.

335-
336

HUrorosas
KOHTPOJIbHAS
padora

YPK

YMeTh NPUMEHSATH MOTy4YCHHbIE
3HAHMS Ha TIPAKTHKE.

KP

34
Hele
s

337-
340

Ilosmopenue
Mamepuana no
2eomempu.

P

Dopmynuposams u
00Ka3b18AMb 8Ce MeopeMbl
xkypca 10 kracca. Boisooums u
KOMMEHmMUposams éce
Gdopmynel kypca 10 knacca.
Hnmiocmpuposams meopemvi
Ha MOOenax u u306pasxicenusnx
Ky0a, npasuibHoco
mempa’opa, npasuibHbIX
npusmM U RUPAMUo,
napannenenunede. Pewwams
3a0auu Ha nocmpoeHiue,
00KA3aMenbCmeo

u sblyuUcienue, NPasuIbHO U
HA2NAOHO BbINONHAA PUCYHKU U
KOPPEKMHO ap2yMeHmupysi
VIMBEPAHCOCHUS I02UYECKO2O,
KOHCMPYKMUBHO20 U
BHIYUCIUMENILHO20 XApAKmepd

@O
HUPK
UPI

34
Heze
TSt

341

AHanu3 UTOroBou
KOHTPOJIBHOU
paboTHI.

VP

Vmetb MNPUMCHSATH NOJTYYCHHBIC
3HAaHUA Ha MMPAKTUKE.

o0

35
HeJle
TSt

342-
345

IK3amen no
2eomempuu

YPK

Dopmynuposame u
0oKa3vl6amy 6ce meopemol
xypca 10 knacca. Bvisooums u
KOMMEHMUpo8amy 6ce
dopmynvt kypca 10 kracca.
Ymemv omsemums na sonpoc
ycemuozo bunema. B 3a0annbix
MHO20ZDAHHUKAX HAXOOUMb
Vel MeANCOY NPSAMbIMU, MENCOY
nPAMOUL U NIOCKOCMbIO.
Cmpoumyb ceuenue
MHO202DAHHUKA U HAXOOUMb
e20 niouwaos. Haxooums
paccmosnue mexncoy
CKPeWUBAIOWUMUCS NPAMBIMU,
om mouKku 00 npsAMou u
nrockocmu. Pewams 3a0auu na
nocmpoenue, 00Ka3amenbCcmeo
U sblyUCIeHUE, NPABUTLHO U
HA2NIsL0HO BLINONHASL PUCYHKU U
KOPPEKMHO ap2yMeHmupys
YmEepHCOeHUs 102U4ecKozo,
KOHCMPYKMUBHO20 U
BbIUUCTUMENBHO20 XapaKmepd

IK3aM
€H

35
Hene
s

346-
349

Pemtennie KM EI'D

KY

YMeTh NpUMEHSTH TOJTyYCHHBIC
3HaHUS HA TIPAaKTHKE.

NPK




350 | HAmoeoswui ypox 1 VP I[lozBeIeHHE HTOTOB y4eOHOTO 35
roaa Heze
JI1

4. Kputepuu oueHMBaHuUs Pe3y/JbTATOB

KpnTepml OICHUBAHUA ITUCHbMECHHBIX pa60T:

[TpomMexxyTodHast aTTeCTalMs 10 MAaTEeMaTHKE: alre0pe U HadajlaM MaTeMaTHYECKOTO aHalln3a,
Ir€OMETPUU TPOBOAMUTCSI B (opMe TECTOB, MAaTEMaTHYECKUX JTUKTAHTOB, IPOBEPOUYHBIX pPabOT,
TEMaTUYECKUX pabOT, KOHTPOJBHBIX PadOT (B KOHIIE Ka)KJ10M ueTBepTH) 1 Gnui-onpocos (o 10-15
MHUHYT) B KOHIIE JIOTHYECKU 3aKOHYEHHBIX OJIOKOB yueOHOro marepuaina. Mtoropas aTrecranus mo
anredpe mpeaycMOTpeHa B BUJIE UTOTOBOM MTPOBEPOYHOM pabOThI, IO TEOMETPUU — B BUJIE YCTHOTO
9K3aMeHa.

[IpoBepounsie pabOTHl UMEIOT oOywaromuid xapakrep. Ilpu mpoBeneHHH NPOBEPOUHOM
paboThl MpeanonaraeTcsi UCMOIb30BAaHUE yUYAIUMHUCS JII000M CrpaBOYHOM nuTeparypsl (YueOHUK,
pabouast reTpank.) [Ipu 3TOM OYAyT IPUMEHSTHCS CIICIYIONINE KPUTESPHH OIICHHUBAHUS:

100% - otMmeTka «5»
oT 99% n075% - ormeTKa «4»
ot 74% 1m050% - orMmeTKa «3»
Hoke 50% - orMeTka «2»
0T 00beMa BBITIOJIHSIEMON CaMOCTOSITETbHOU PabOTHI.
TemaTuyeckue MPOBEPOUHBIE paOOThl U KOHTPOJIbHBIE PAOOTHI UMEIOT KOHTPOJIHMPYIOIIUN
xapakrep. Kpurepuii onenku:
86% -100% - oTmeTka «5»
oT 71% nmo 85% - ormeTka «4»
ot 50 % nmo 70% - ormeTka «3»
Hke 50% oTMeTKa «2»
0T 00beMa BBITIOIHIEMOMN MPOBEPOYHON MIIM KOHTPOJIBHON paOOTHI.
TecTpl HOCAT KOHTPOJIMPYIOUIMM XapakTep, 3aJaHMsl OXBaThIBAIOT OCHOBHOM MaTepHall
yueOHuKa. Kputepuii orieHku:
100% - ormeHka «5»
oT 99% 1075% - omeHka «4»
ot 74% 1050% - oueHka «3»
Hxe 50% oleHka «2»
OT 00beMa BBITIOIHAEMOTO TecTa. UTOOBI HCKITIOYUTH BO3MOKHOCTh YTaIbIBAHUS WJIA CITUCHIBAHUS
YUYEHHMK B YEPHOBHKE MIPE/ICTABIIAET PEIICHUE BCEX 3a/]1a4 TECTA.
OtMmetka «1» cTaBUTHCS 3a MPOBEPOUHYIO, TEMATHUYECKYIO, KOHTPOJIBHYIO pPabOTy WUIH TECT,
€CIIM YUYEHUK HE BBIMOJTHII BEPHO HU OJHOTO 33aJ[aHUs WIK HE ciai paboTy.

Kpurtepuu oneHHBaHUSA YCTHBIX OTBETOB

OTBET OIIEHUBAETCSI OTMETKOUN «5», €CIIN YUECHHUK:
- TIOJIHO PACKPBUI COJIEp)KaHHE Marepuaga B 00beMe, MPETyCMOTPEHHOM MPOrpaMMoOr U
y4eOHUKOM;




- U3JIOKWI MaTepuall TPaMOTHBIM  A3bIKOM, TOYHO HCIOJb3YyS MAaT€MaTHYECKYIO
TEPMHUHOJIOTMIO U CUMBOJIMKY, B OIIPEJEIIEHHON JIOTHYECKON NIOCIEA0BATENbHOCTH;

- TPaBWJIBHO BBIMOJIHWI PUCYHKH, YEPTEXKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

- TI0Ka3aJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU MPUMEPAMU, IPUMEHATH €€ B
HOBOH CUTYAalMH MPY BBITOJIHEHUH ITPAKTUYECKOTO 3aJaHNUs;

- TPOAEMOHCTPUPOBAJl 3HAHUE TEOPUU PpAHEE H3YUYEHHBIX COIYTCTBYIOIIMX TEM,
c(OPMUPOBAHHOCTh U YCTONYMBOCThH UCIIOJIB3YEMBIX IPU OTBETE YMEHUI U HaBBIKOB;

- OTBEYaJ CaMOCTOSATENBHO, 0€3 HABOAAIINX BOIIPOCOB YUUTEIIS;

- BO3MOJKHBI OJ]HA — JIBE HETOYHOCTHU IPU OCBEIICHHE BTOPOCTEIEHHBIX BOIPOCOB WJIU B
BBIKJIa/IKaX, KOTOPbIE YUEHUK JIETKO UCIIPABUII IOCIIE 3aMEUaHUS YUUTEIS.

OTBeT OlLIGHUBACTCS OTMETKOW «4», €ClM YyJOBIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha
OLIEHKY «5», HO IIPU 3TOM MUMEET OJIMH U3 HEJIOCTAaTKOB:

- B UB3JOXXEHUU JOIYIIEeHbl HeOOoJbIIME NpoOEnbl, HE HCKa3HBIIEE MaTEeMaTHUECKOe
coJiepKaHue OTBETa;

- JIONyILIEHbl OAMH — JBa HEAOYETa IPU OCBELIEHUU OCHOBHOI'O COJEpP)KaHUS OTBETA,
HCIPABJICHHBIE TIOCIIE 3aMEYaHUs YUUTEIs;

- JOIIyHICHBI olmnOKka wiIM OoJiee ABYX HEOOYCTOB IIpru OCBCHICHUN BTOPOCTCIICHHBIX
BOIPOCOB MJIU B BBIKJIAJIKAX, JIETKO UCIPABJIEHHBIE MIOCJIE 3aMEUaHUs YUUTEIS.

OtMeTKa «3» CTaBUTCS B CIEAYIOIIUX CIyYasaX:

- HEMOJHO PACKPBITO COJEp’KaHUE MaTepHualia (COAEp)KaHUE U3JI0KEHO (parMEeHTapHO, HE
BCEr/la IMOCJIEN0BATEeNbHO), HO TOKa3aHO O0Ilee MOHMMAaHHE BOIPOCa U MPOJIEMOHCTPUPOBAHBI
YMEHHs1, JOCTATOYHBIE JUUIl YCBOCHMS IIPOIPAMMHOIO MaTepHaa;

- HMMEJMCh 3aTPyAHEHUS WM JONYyIIEeHbl OHIMOKM B ONpPEACICHUMH MaTeMaTHYecKOM
TEPMUHOJIOTUH, YEPTEKAX, BBIKIAJAKAX, UCIIPABICHHBIE T10CIIE HECKOJIBKAX HABOJSIIUX BOIPOCOB
YUHTEIS;

- YYEHHK HE€ CIpaBHWICA C NPUMEHEHHEM TEOPHUH B HOBOM CUTyallMM IPHU BBINOJHEHUU
MPAKTUYECKOTO 33aJaHMs, HO BBIOJHUII 3aJlaHHsI 00s3aTEIbHOIO YPOBHS CIOXKHOCTH 1O JaHHOH
TEME;

- IpU JOCTATOYHOM 3HAHUU TEOPETHYECKOIrO MarTepuaja BbIABICHA HENOCTATOYHAs
c(OpPMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIACAYIOMIUX CIyYasX:
- HE pacKpbITO OCHOBHOE COJIepKaHue Y4eOHOTro MaTepuana;
- O0OHapyX€HO HE3HAaHWE YUYEHUKOM OoJbIIedl Wi Hauboyiee BaXKHOW YacTH y4eOHOTO
MaTepuana,
- JIONYIIEHBI OIMMOKA B OINPEACICHUHN IOHATHH, MPH HCIIOJB30BAHUA MaTeMaTHYECKOM
TEPMHUHOJIOTHH, B PUCYHKaX, YepTekax WK TpaduKax, B BBIKIAJIKAX, KOTOPbIE HE HUCIPABICHBI
MOCJIe HECKOJILKMX HABOJISAIIUX BOITPOCOB YUUTEIIS.




