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1. TInanupyembie pe3yiabTaThl OCBOCHHUS y4eOHOTO mpeamera «MareMaruka: anredpa u Hadasna
MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHS.

2. Copepxanue TeM y4eOHOTO MpeaMeTa.

3. Temarmyeckoe rIaHUPOBAHUE IO MATEMATHUKE: alNreOpe U HayajlaM MaTeMaTHIECKOTO

a”HaJIM3a, rcOMCTPHUH.

4. Kputepuu olieHUBaHUS PE3yJIbTATOB



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

JInyHOCTHBIE pe3yJIbTAThI 0CBOEHHS Y4eOHOI0 NpeaMeTa:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

MeTal’[peL[MeTHbIe pe3yJbTaThbl OCBOCHUA yqeﬁnoro npeamMera:

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

1. PeryiasTuBHbBIE YVHUBEPCAIbHBIE VUEOHEIE IEHCTBU.

OOyuaromuiicst Hay4uTCs:

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

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

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

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

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

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

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

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

OOyJaromuiicss Hay4YnuTCs:

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

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

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

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

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

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

— MEHSATH U yJICPKUBATh Pa3HbIC TO3UIMH B IO3HABATEIILHOU JCATCIILHOCTH.

3. KoMMYHHKATHBHEIC YHUBEPCAILHBIC V‘IC6HBIC JICHCTBUSA




OOyuaromuiics Hay4nuTCA:

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

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

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

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

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

1 00pa30BaTeIbHYI0 KOMMYHHUKAINIO, N30erasi TMIHOCTHBIX OIEHOYHBIX CYXICHHIA,

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

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

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

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

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

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

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

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

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

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

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

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

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

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

dopme.



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

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

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

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

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

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

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

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

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

— YMCHHC COCTABJIAATH AJITOPUTMBI, KOIMYCCTBCHHO ONIPCACIIATH BEIIMUNHBI;

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

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

Pe3yabTaTbl 0CBOCHUS MEKIPEAMETHOTO MOy Jisl «DUHAHCOBasi TPAMOTHOCTb»

— ¢opMHpOBaHUE AKTUBHOM KM3HEHHOM MO3UIINH,

— pa3BUTHE YIKOHOMUYECKOT0 00pa3a MBIIUICHHUS,

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

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

KiroueBble KOMIeTeHIIMH

B xontekcte OII COO Jlnies K KIIOYEBBIM KOMIICTECHITUSIM OTHOCSTCS:

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

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

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



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

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

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

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

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

Yriy0eHHbIH yPOBEHb
«CucreMHO-TeopeTHYECKHE Pe3yJIbTaThbD)

Pasnen I1. BoINyCKHUK HAYYUTCH V. BbIlyCKHMK NOJTYy4YHT
BO3MOKHOCTH HAYYHThHCS

Hean JUist yCHenHoro npoioJkeHus o0pa3oBaHus Hna obecneyenus

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

| HCIIOJIb30BAHNEM MaTEMATHKHU NPOOOJIICEHUS 00PA308AHUSL NO

npeame CReyuUanbHOCMAM, C8A3AHHBIM C

Ta ocywecmesieHuem HayyHou u

uccne008amenbeKoll

oesmenvHoCcmu 6 ooaacmu
MamemMamuKu U CMENCHbIX

HayK

Inemen | — CpoOOIHO OHepHpOBaTbl MMOHATUSMU: —  Hocmuoicenue

mol KOHEYHOE MHOKECTBO, DJIEMEHT MHOKECTBA, pesynvmamos pazoena ll;

meopuu TIOZIMHOKECTBO, NIEPECEUCHHE, OOBEAUMHEHNE U | —  ONEpupo6amb NOHAMuem

MHOdHceC Pa3HOCTh MHOKECTB, YHUCIIOBBIE MHOKECTBA Ha onpeoeneHusi, OCHOSHbIMU

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

mamema [IOJIyUHTEPBaJ, IPOMEKXYTOK C BBIKOJIOTOU OCHOBHBIMU UOAMU

muueck TOUYKOH, TpaduyecKoe MpecTaBIeHNE meopem,

ou MHOKECTB Ha KOOPAUHATHOU IUIOCKOCTH; —  NOHUMAmMs Cymbo

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

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



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

— TPOBEPATH NPUHAMIECKHOCTD DJIEMEHTA
MHOXECTBY;

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

— TMPOBOJUTH AOKA3ATEIBHBIC PACCYKICHUS IS
000CHOBAaHUS HCTUHHOCTU YTBEPKIACHUH.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux
npeomemos:

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

onepupoeamv NOHAMUAMU
CUEMHO20 U HeCHEeMHO20
MHOdCECMBA,

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

B noeceomnesnoti srcusnu u npu

usyueHuu opyaux
npeomemos:

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

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

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

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

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

— CpaBHUBATH JICUCTBUTEIIHHBIC YHCIIA PA3HBIMU
criocobamus;

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

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

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

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

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

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




CTEIICHEH;

BBITIOJIHSITh CTaH/IAPTHBIC TOXKICCTBEHHBIC
npeoOpa3oBaHMs TPUTOHOMETPUUYECKHUX,
UPPALMOHAIIBHBIX BBIPAXKCHUM.

B nosceonesnoti srcuznu u npu usyuenuu opyaux

npeomemos:

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

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

HOJ;

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

NpUMEeHAMb NPU peuieHuu
3a0au npocmetiwiue
@yHKYUU KOMNAEKCHOU
nepemeHHou Kax

2eomempuieckue
npeobpazosanus

Ypaene CB00OIHO ONEPUPOBATH MOHATHAMHU: Jocmuocenue

HUus u ypaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIE pe3ynemamos pasoena ll;

Hepaeen YpaBHEHUS U HEPABEHCTBA, YPABHEHHUE, €c80000HO onpedensims mun

cmea ABJISIOILEECS CIIEICTBUEM JIPYTOro ypaBHEHMUS, u eblOUPaAmMb Memoo

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

NPUMEHSTh TeopeMy be3y k pereHuro
YpaBHEHU;

MIPUMEHSTH TeopeMy Buera juis pereHus
HEKOTOPBIX YPaBHEHUH CTENIEHU BBIIIE
BTOPOW;

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

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

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

€c80000HO peuiamu
cucmembl TUHENUHbIX
VpasHeHUl;

pewams 0CHOBHbLE MUNbl
VpasHeHull U HEPaBeHCME ¢
napamempamu,




paLMOHATIBHBIX U BKJIIOYAIOIIUX B ce0sl
UPPALMOHAIILHBIE BBIPAYKEHNUS,

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

—  BIAJETh Pa3HBIMU METOJIAMHU J10KA3aTeJIbCTBA
HEPaBEHCTB;

— pellaTh ypaBHEHHUs B LICJIBIX YUCIAX;

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

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

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

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

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

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

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

—  HCIIOJIb30BaTh MPOTPAMMHEIE CPEICTBA MTPU
pEIIeHUH OTJENbHBIX KJIACCOB YPaBHEHUM U
HEPABCHCTB

Dyukuyu

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

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

—  Hocmuorcenue
pe3yremamos pazoena 1,

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

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




— BIIQJIETh MOHATHEM OOpaTHast QyHKIIHS;

IIPUMCEHATH 3TO INOHATUC IIPHU PCIICHUHN 3a1a4,

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

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

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

B nosceonesnoii srcuznu u npu uzyuenuu opyaux
YUEOHBIX NPeoMemos:

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

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

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

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

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

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

Onemen
mul
mamema
muueck
020
ananusza

— Braangers nonsaTueM OCCKOHEUHO Y6BIB8.IOH_[3.H

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

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

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

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

TOYKE, TPOU3BOIHAS (DYHKITUH;

—  BBIYUCIIATH MPOU3BOJIHBIC HIIEMEHTAPHBIX
GyHKIUI 1 UX KOMOWHAIUH;

— HccneaoBarh (yHKIUU HA MOHOTOHHOCTh U
AKCTPEMYMBEI;

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

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

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

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

yMemsb NpUMEHAMb npu
peutenuu 3a0ay ceolicmea
HenpepvlHbIX QYHKYULL,




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

—  HMHTEPHPETUPOBATH MOTyUEHHBIEC PE3YIbTAThI

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

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

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

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

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

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

— TEpPEBOAMTH IIPU PELICHUHU 331a4H




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

B nosceonesnoti scuznu u npu usyuenuu opyaux
npeomemos:

— pelarb NPaKTHYECKUE 33aa4M U 3a7a4u U3
JIPYTUX MPEIMETOB

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

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

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

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

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

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

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

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

—  UMETh MPEACTABICHUS 00 aKCHOMax npoexkyuu,

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

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

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

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

— yYMETh IPUMEHSATH MapajlieIbHOE
IPOCKTHPOBAHHUE JIIsl U300pakeHus: GUryp;




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

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

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

B nosceonesnoii sicuznu u npu uzyuenuu opyeux
npeomemos:

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

Bexmop | — Bnaneth NOHATHSAMH BEKTOPBI H UX Locmuoicenue pezyromamos

bl u KOOPJMHATHI; pasoena II;

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

nambvl 6 | —  YCcrONAB30BATH CKAISIPHOE TPOU3BEJICHUE hpocmpancmee,

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

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

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

MPOCTPAHCTBE NPU PEUICHUH 3aJ1a4 cucmeme KOOpOUHam

Hcemopu | —  Vmets npeacTaBieHue 0 BKJIaae BbiIaromuxcs | Jocmuoicenue pesyiomamos

A MaTEMAaTHKOB B Pa3BUTHE HAYKH; pazoena ll

Mmamema | — [IOHUMATH POJIb MATEMATUKU B Pa3BUTHUH

muku Poccun

Memoo | — Vicnionb30BaTh OCHOBHBIC METO/IBI —  Hocmuoicenue

bl JI0Ka3aTeNIbCTBA, IPOBOAUTD JOKA3aTEIbCTBO U pesynvmamos pazoena ll;

Mmamema BBITIOJIHATH OITPOBEPIKEHMUE; —  NpumeHAmb

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

— Ha OCHOBE MAaTEMATUYECKUX 3aKOHOMEPHOCTEN OKpYHCaAIOUie20 Mupa

B IIPUPOJIC XapaKTEPU30BATh KPacoTy U (mooenuposanue

COBEPILEHCTBO OKPY’KAIOLIETO MUPA U

@usuyecKkux npoyeccos,




MPOU3BEICHUHN UCKYCCTBA; 3a0ayu SKOHOMUKU)

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

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

2. Conep:xaHue TeM y4eOHOro npeamera «MaremaTuka: ajredopa u HayaJja
MaTeMaTH4YeCcKOro aHajm3a, reomerpus» (315 yacon)

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

JEMCTBUTEJIbHBIE UHCJIA (16 u)

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

YHCJIOBBIE ®YHKIIMHU (20 u)

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

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

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

TPUTOHOMETPUYECKUE ®YHKIINU (31u4)

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

TPUTOHOMETPUYECKUE YPABHEHNW S 1 HEPABEHCTBA (23 4.)

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

ITIPEOEPA30OBAHUE TPUTOHOMETPUUYECKHNX BBIPAYKEHMIA (30 u)



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

dhopmyi.

KOMIUIEKCHBIE UHUCJIA (14 1)

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

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

[TPOU3BOJIHAS (43 )

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

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

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

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

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

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

IloBropenne nnanumerpuu. PemeHue 3amad Ha CBOWCTBA MEIUAHBl TPEYTOJIBHMKA.
UYeTbIpE€XyrobHUKM W MX CBoiicTBa. PemeHue 3amay Ha CBOHCTBAa BBICOT M OUCCEKTPHC
TpeyroiapHuka. OTHOLIEHHE OTpPE3KOB, OTHOLIEHWE Iuomane. KacarenpHas K OKpY>KHOCTH.
Kacaronmecs n nepecekatromuecss OKpy»KHOCTH. OKpPY>KHOCTH, CBSI3aHHBIE C TPEYTOJIbHUKOM H
YEeTBIPEXYTOJIBHUKOM. [IponmopuyvoHanbHbIE OTpPE3KH B OKPYKHOCTH  YTIIbl, CBS3aHHBIE C
okpyxHOCThI0. [Tonobue TpeyronbHukoB. HekoTopble cBOMCTBA BBICOT U TOUKH MX TIEPECEUECHHUS.



BBEJIEHUE B CTEPEOMETPUIO (8 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 BBIYMCIMTENBHBIX 33/ad C
HCIIOIb30BaHUEM  M300paKeHUH  MHOTOYTOJIbHUKOB, KyOa, TeTpadapa. Pemenue 3amad
CTEPEOMETPUU Ha J0Ka3aTelIbCTBO, NOCTpOEHHUE, BbluMcieHue. [locTpoenue ceueHuit KyoOa,
TeTpad’apa, mupamMubl. BeIYUCIICHHUE TUIOMIAeH STUX CCUCHHM.

B3AMMHOE PACIIOJIOXXKEHUE ITPAMBIX B [TPOCTPAHCTBE (8 u)

[epecekarommecsi, napajuieIbHbIE U CKPEUIMBAIOIIUECS MPSIMBIE B MPOCTpaHCTBe. [Ipu3Haku
CKPEILMBAIOIINXCS MPAMBIX. Perienne 3a/1a4 Ha B3aUMHOE PacToIOKEHUE NPSAMBIX B IPOCTPAHCTBE C
HCII0JIb30BAHNEM MOJIeNIed U N300pakeHUii MHOrorpaHHUKOB. CBOMCTBa MapaiebHbIX IPSIMbIX B
mpocTpaHcTBe. TeopemMa 0 JBYX MapalljiesIbHbIX MPSMBIX, OJIHa U3 KOTOPBIX MEPECEeKaeT MIOCKOCTb.
[Tpu3Hak mapasIenbHOCTH TPSMBIX B MpocTpaHcTBe. [lapamuienbHble TpsMble B 3a3Jadax Ha
JI0Ka3aTeNIbCTBO, IOCTPOEHUE U BbluncieHue. 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 H300paXeHUH KyOa, MPaBHIBHOIO TETpadpa, 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
(8 )

Omnpenenenre napajjiesbHbIX NPSAMOM M IUIOCKOCTH. llpu3Hak mapamienbHOCTH 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, HapajjieibHOW 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, KaKasi U3 KOTOPBIX IPOXOAUT Yepe3 OJIHY M3 JABYX MapauIesIbHBIX MPAMBIX. 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 CEYCHMH
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.

NEPIHEHUKYJISPHOCTD ITPSIMOM U INIOCKOCTH (10 u)
Onpenenenne OPsSMOW, MEPNEHAUKYISIPHONW IUIOCKOCTH. [IpHU3HaK meprneHANKYISIPHOCTH
HpHMOﬁ U IUIOCKOCTH. Pemenwne 3ala4 Ha O0Ka3aTCJIbCTBO, IMOCTPOCHUC U BBIYUCICHUC C



WCIIOIB30BAaHUEM TPHU3HAKA TEPICHANKYISIPHOCTH TPSIMON H IUIOCKOCTH. [leprneHmukynsap u
HaKJIOHHAas. TeOpeMBI 0 MJHWUHax HepHGHI[I/IKyJIHpa, HAKJIOHHBIX H HpOCKL{I/Iﬁ 3TUX HAKJIIOHHBIX.
TeopeMbl 0 Tpex mepneHIUKYyIsApax (mpsMas u oOpaTHas). PemeHue 3amad Ha JOKa3aTelbCTBO,
IIOCTPOCHHE M BBIYUCICHUE C MCIOJB30BAHUEM IIPU3HAKA IIEPIECHAUKYJSIPHOCTH IIPSAMOM U
IIJIOCKOCTH, TEOPEM O TpeX IMepreHauKysipax. Teopema o IByX MapaUieIbHBIX MPSMBIX, OJTHA U3
KOTOPBIX NEPIEHANKYJIAPHA ITIOCKOCTU. Teopema 0 IByX NPAMBIX, IEPIEHIUKYIIPHBIX INIOCKOCTH.
Pemenue 3amau Ha CBOWCTBA MEPHEHIUKYJSPHBIX MPSIMBIX M IUTOCKocTed. [IpoBeneHne B3auMHO
MEPICHINKYISIPHBIX TPSIMBIX M TUIOCKOCTEH Ha H300paKeHUSX KyOa, MPaBUILHOTO TETpadJpa,
MPSIMOYTOJIBHOTO — MMapajulefienuIeia. BBIYHCIIEHHe pacCTOSHUN IUIONIaied CcedeHud Kyoa,
MPaBUJIBHOTO  TETpadjpa. NEPHeHAMKYJSIpHA IUIOCKOCTH. TeopeMa 0O JABYX MPSAMBIX,
MEePIEHIUKYISAPHBIX TUIOCKOCTH. PeleHne 3amad Ha CBOWCTBA MEPICHIUKYJSAPHBIX TPSIMBIX H
TIOCKOCTEH.

YT'OJI MEXJTY ITPSIMOM U TIJIOCKOCTBIO (10u)

Omnpenenenue yria Mexay HaKJIOHHOW M INIOCKOCTBIO. O BENMUYMHE yIila MEKIY HaKJIOHHOHN
U IUIOCKOCTBIO M METOZaX €ro Haxox/ieHus. Penienne 3a1a4 Ha HAXOKICHHUE yIila MEXy NPSAMOM U
IUIOCKOCTBIO € HCIIOJIb30BaHUEM M300pakeHHH KyOa, MNpaBWIIBHOTO TETpasApa, MpaBHIBHON
nupamuiel. [lapannenbHoe mnpoexkTupoBaHue. CBoICTBa NapayuIeIbHOTO IPOEKTUPOBAHUS.
OpToroHanbHOE IPOEKTUPOBAHUE, ETO CBOMCTBA.

ITJIOCKOCTU B ITPOCTPAHCTBE (14 u)

B3aumHoe pacrnosioskeHue JBYX IUIOCKOCTEW B ImpocTpaHcTBe. OnpeseneHue napajielibHbIX
mwiockocredl. llpu3Haku mnapayuiebHOCTH JBYX IUIOCKOCTEH. PemieHme 3amad Ha mpu3HaK
[apajuIeIbHOCTU JABYX IJIOCKOCTEN C MCIOJb30BaHUEM M300paK€HHI MHOrOrpaHHUKOB. Teopema o
JIMHUAX NEPECEUEHHUs [BYX MApaJUICIIbHBIX IUIOCKOCTEN TPEThEU IIIOCKOCTBIO. TeopeMa o MpsMOH,
MEPECEKAONIEN OIHY M3 JABYX MApAJUIEIbHBIX MIIOCKOCTEN. Teopema o IIOCKOCTH, MepEeCceKAroen
OJHY W3 JBYX NapajUIebHBIX IUIOCKOCTEW. Pellenue 3amay Ha 0Ka3aTENbCTBO, BBIYUCIICHUE,
IIOCTPOECHHUE CEYEHUN MHOIOTPaHHUKOB. Teopema O IIOCKOCTH, KOTOpas IapajulelbHa JaHHON
IIJIOCKOCTH U MPOXOJIUT Yepe3 TOUKY, HE JIEKAIIYI0 B JaHHOW IUIOCKOCTU. ENMHCTBEHHOCTh TaKOM
IJIOCKOCTH. TeopeMa O TPaH3UTHBHOCTH NApAJIENBHOCTH IUIOCKOCTEW B MPOCTpaHCTBE. Teopema
00 oTpe3Kax MapajuleIbHBIX MPSAMBIX, 3aKITIOUEHHBIX MEXIY ABYMS MapauleIbHBIMU IIIOCKOCTSIMH.
Teopema 0 mpsAMOM, MEPHEHAUKYJISAPHOM K OJHOM W3 JBYX MapajuIeNIbHBIX IIOCKOCTEH.
JIByrpaHHbIi yroiu. JIMHEHHBIN yroy ABYrpaHHOro yria. TeopeMa O JUHEHHOM YIje ABYTPaHHOIO
yriia. YroJl MeXJly AByMs INIOCKOCTSMH. MeTObl HaXOXKAEHUS IBYTPAHHBIX YIJIOB U YIJIOB MEXY
IBYMsS IUIOCKOCTAMHU. PelleHue 3agad ¢ HUCHONB30BAHUEM IIPABWIBHBIX MHOTIOIPDAHHUKOB H
MHOT'OYT'OJIbHUKOB, HE JIEKAIUX B OAHOW IUIOCKOCTH. IlepnenaukynsapHsle miaockocTH. IIpusHak
NEPIEHIUKYISIPHOCTH  JBYX INIOCKOCTEH. Pelnenue 3agad Ha ONpeAclieHHMe U MPU3HAK
MEPIEeHIUKYISIPHBIX MJIOCKOCTEH, MCIOIb3ys N300pakeHHsl MPaBUILHOTO TETpajipa, MpaBUIbLHON
nupamuibl, Ky6a. Teopema o HpsMOi, MEPHEHIUKYISPHOM JIMHUM NepeceueHHs] ABYX B3aUMHO
MEePNEeHANKYSAPHBIX TUIOCKOCTEH W JIeKalled B OJHOM M3 HHUX. TeopeMa 0O TMpsAMOW,
MEPIEHIUKYISIPHON OJHOM W3 JBYX B3aUMHO IEPIIECHIUKYJIPHBIX IIOCKOCTEM M MMEIOLIEH CO
BTOpOI IUIOCKOCTBhIO. OOLIMI NEepHneHauKyIsp ABYX CKpEIIMBAIOMIMUXCS MNpsMbIX. PaccrosHue
MEXIY ABYMs CKPEILMBAIOIIMMHUCS NPSAMBIMU. PellleHne 3a1a4 Ha HaXO0XACHUE PACCTOSIHUSA MEXKIY
CKPEILMBAIOIIMMUCS TPSIMBIMH, UCIIOJIb3Ys M300pa)KeHHs MpaBUIIBLHOIO TeTpajapa, kyba. Teopema
O IUIOIIAJMA OPTOrOHAJIBHOM IPOEKIUH MHOIOYI'OJIbHMKA M €€ 3HA4CHHUE IPU PEIICHUM 3a7ad Ha
HaxXO0XJIEHHE: a) MJIOLIAJAN OCHOBAaHUS MHOTOIpaHHUKA; 0) IJIOLIAJM CEYEHUs MHOTOIPAaHHUKA; B)
JBYTPAaHHOT'O yIJIa MpH pedpe MHOTOTPaHHUKA; T') YIJIa MEKIY IUIOCKOCTSMU OCHOBaHMS M CEYCHUS
MHOI'OTPaHHUKA.



PACCTOSAHUMA B ITPOCTPAHCTBE (8 u)

Paccrosaue mexay nByms Toukamu. PacctosHme Mexnay Toukoi M ¢urypoit. PaccrosHue
MEXK]ly TOUKOU U MpsiMoii. PaccTosiHre MEKy TOUKON M MJIOCKOCThIO. PaccTosHne MexXay TOUKON U
chepoit. Paccrostaue mexmy naByms Qurypamu. PaccrosHue Mexay ABYMs TapaieIbHbIMU
npsAMbIMH. PaccTosiHue MeXay OpsiMOM U IUIOCKOCTBIO. PaccTosiHue MEXAYy CKpeUlMBarOIUMUCS
npsamMbiMU. [IpreMbl HaXOXIEHUS PACCTOSIHUH OT TOYKA 10 (UTYphl, MeXIy QUTypamMu B
NpocTpaHcTBe. ['eoMeTpuyeckre MecTa TOYeK IMPOCTPAHCTBA, CBSI3aHHBIE C PACCTOSAHUSIMH.
[ToBTOpeHue Teopuu B 3ajadax Ha HAXOXKJACHHE PACCTOSIHUN OT JIaHHOW TOYKHU: a) O BEpPUIUH U
CTOPOH JAHHOTO MHOTOYT'OJIbHHKA (TPEYTOJIbHHKA), MJIOCKOCTh KOTOPOTO HE COACPKUT JIaHHYIO
TOUKy; 0) 40 TrpaHell AaHHOrO ABYIPAaHHOTO yria, B) 10 pebep W rpaHel TaHHOTO KyOa
(TIpaBUIIBHOTO TETPaAdpa); T') 10 MOCTPOCHHOTO CEUCHUSI IAHHOT'O MHOTOTPaHHUKA.

BEKTOPHBIN METO/I B IIPOCTPAHCTBE (10 u)

JIunelinple omepanuy Haj BekTOopamMH BekTop B mpocTtpaHcTBe. ENMHWYHBIA M HYJIEBOU
BeKTOp. IIpoTHBONOIOXKHBIE BEKTOPBL. EAMHCTBEHHOCTh OTJIOKEHMSI OT JAHHOW TOYKHM BEKTOpA,
PaBHOrO JaHHOMY BeKTOpYy. KoJIMHEapHOCTh NIBYX BEKTOPOB M €€ TI€OMETPUYECKHH CMBICIL.
JluneiiHble omnepanmuu HaJx 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.
BexTopHblii 6a3zuc B mpocTpaHcTBe. Pa3iiokeHne BEKTOpa U €ro KOOPAWHATHI B JAHHOM BEKTOPHOM
0azuce. YciIOBUE KOJUIMHEAPHOCTH [JBYX BEKTOPOB M KOMIUIAHAPHOCTU TpeX BEKTOPOB B
npocrpancTBe. KoymmHeapHOCTh  IByX M KOMIUIAHAPHOCTh TPEX BEKTOPOB B T'€OMETPUYECKUX
3aJa4ax C MHororpaHHukaMmu. CkajspHOE IPOM3BEACHHE BEKTOPOB YTIOJd MEXAYy ABYMs
BekTOopamu. CKaJsipHOE NPOM3BEJIEHUE BEKTOPOB U €ro cpoiictBa. dopmysbl, CBA3aHHBIE CO
CKAIISIPHBIM IIPOU3BEACHUEM BEKTOPOB. YCIOBUE OPTOIOHAJIBHOCTH IBYX BEKTOPOB. BextopHOe
JIOKa3aTelIbCTBO IPU3HAKA MEPHEHIUKYJIAPHOCTH NPSAMOM W IUIOCKOCTH, TEOpEM O Tpex
NEepHeHIUKYIsIpax. BekTopHoe pelieHWe TIeOMETpUYECKHMX 3aJad  Ha  JI0Ka3aTeabCTBO
MEPIEHIUKYISIPHOCTH MPSAMBIX M INIOCKOCTEH, Ha BBIYMCICHUE YIVIOB MEXAYy MpPSMBIMHA H
IUIOCKOCTSIMH C HCIOJb30BAHUWEM H300pakeHH KyOa, MpaBMIIBHOTO TeTpa’Jpa, MpaBHIbHOU
MAPAMU/JIBI.

KOPJUHATHBIN METO/] B ITIPOCTPAHCTBE (8 u)

Koopaunatsl BekTopa. JIuHeiiHble onepanuMu HajJ  BEKTOpaMM B KOOpAMHATAX.
OpTtoHOpMUPOBaHHBIN 0azuc B mpocTpaHcTBe. [IpsiMoyronbHast [ekapToBasi cucTeMa KOOPAWHAT B
npoctpancTtBe. KoopaumHaTel BekTOpa, AEWCTBHA HAJX BEKTOpAaMH B KOOpAMHATaX. YCJIOBHE
KOJUIMHEApHOCTH JBYX BEKTOPOB B KoopaunHaTax. CkajsipHOe IpOU3BEIEHHE BEKTOPOB B
KOOpAMHATax. Y CJIOBHE NEPIEHIUKYISIPHOCTH ABYX BEKTOPOB B KoopauHaTax. IIpoekuus Bekropa
Ha OCh B KOOpJMHATax. 3ajaHue (Uryp B MPOCTPAHCTBE ypaBHEHMsIMH. [110ckoCTh M mpsimas B
KoopanHaTax. DopMyIHpOBaTh: a) OINpeJeIeHue OPTOHOPMHUPOBAHHOTO 0a3uca B MPOCTPAHCTBE,
JIEKapTOBbIX MPSMOYTOJbHBIX KOOPJAMHAT BEKTOpa B 3TOM Oasuce; 0) B KOOpAMHATHOHN (opme
OIIpEENICHUS] U CBOMCTBA JIMHEWHBIX ONEpalMil HaJ BEKTOPAaMH, YCIOBHE KOJUIMHEAPHOCTU JIBYX
BEKTOpOB. WuocTpupoBaTh 3TH CBOICTBAa M Onepaluu Ha U300pakeHusX KyOa, BBels Oa3uCHBbIE
BEKTOphl Ha ero pelOpax, MCXOJAIIMX W3 OAHOM BepiIMHBL. DOpPMYyJIUpOBaTH U BBIBOJIUTH B
KOOPJMHATHOM BHJIe: (OPMYJTy CKaJISIPHOTO MPOU3BEACHHUS ABYX BEKTOPOB; (POPMYITY BBIYUCIICHUS
yria MexXay ABYMsl BEKTOpaMHM U YCIIOBUE MEPIEHIUKYJSIPHOCTH JBYX BEKTOPOB. lcmonb3ys
n3o0paxkeHue KyOa, NPaBUIBHOTO TETpas’Apa, MNPaBWIbHOW NHpPAMUAbI, pElIaTh BEKTOPHBIM
METOZOM 33Jaydl Ha MapajulelNbHOCTh (NMEPHIEHIUKYISAPHOCTh) MPSIMbIX M IUIOCKOCTEH, Ha
BBIUMCJICHHE PA3JIMYHbIX PACCTOSHUM, YIJIOB MEXIy MPSAMBIMHU. Y PAaBHEHUs MPSMON MO TOYKE U
HaIpaBJIAIOIIEMY BEKTOPY; KAaHOHWUYECKUE U MApaMETPUUYECKUE YPaBHEHMs NPSAMOM. YPaBHEHMS
npsAMON 1o ABYM ee Toukam. [Ipsmas kak JIMHUS MEPECEUYCHUS JBYX IUIOCKOCTEH. YTOJI MEXIy
IBYMsI NPSAMBIMM B KOOpJIMHATaX. Y CIIOBUS NapauIeIbHOCTU U MEp- MEPHEHAMKYISIPHOCTH JBYX



IIpsAMBIX B IIPOCTPAHCTBE. BzanMmuoe PpacIioJIOKECHNEC HpHMOﬁ H IINIOCKOCTU B KOOpJAMWHATAX. Vron
MCKOAY HpHMOﬁ H IIJIOCKOCTBIO B KOOpAWHATAX. Ycaopus mapalyICJIbHOCTH U MCPIICHAUKYJIAPHOCTU
HpHMOﬁ U IIJIOCKOCTH.

ITOBTOPEHUE MATEPHAIJIA 110 TEOMETPUU 3A KYPC 10 KJIACCA (9 u)

3. TemaTu4yeckoe MJIAHUPOBaAHHUE

0 MaTeMAaTHKe: ajareope u Hadajgam aHajan3a, reomerpuu B 10A, B, M kiacce

Yunrean: bucepos JI.C., Becenosa B.I1., Jlygaesa O.C.

Yueonnk: 1) Maremaruka: anreOpa u Hauajila MAaTeMaTHYECKOTO aHAIIN3a, FreOMeTpusi. Anredpa u
Havaja MaTeMaThHdeckoro ananusa. 10 kimacc. YueOHuK 11t 0011e00pa3oBaTeIbHBIX OPTaHU3aIiA
(6a3oBbIii U yriry0seHHbId ypoBHHK). B 2 4. / A. I.Mopakosud, I1.B. Cemenos. — 8-¢ u3., crep. -
M: Muemo3suna, 2019. — 455 c.;

2) Maremaruka: anreOpa U Hauaia MaTeMaTHYECKOTO aHAJIN3a, TeoMeTpus. Airedpa u
Havaia MaTeMaTindeckoro ananmsa. 10 kmace. 3amaunuk i 001eo0pa3oBaTebHBIX OpraHu3aui
(6a30BbIii U yriry0OsaeHHbId ypoBHHK). B 2 u. / A. I.Mopakosuy, I1.B. Cemenos. — 10-e u3s., ctep. -
M: Muemo3suna, 2021. — 351 c.;

3) Maremaruka: anredpa u Hayajga MaTeMaTHIECKOrO aHaIu3a, TeoMeTpHst. [ 'eomeTpusl.
10 knacc: y4eOHUK M 3aJa4HuK: yriryOnenHslit ypoens / E.B.ITorockyes, JI.U. 3BaBu4 — 8-¢ us3n.,
crepeorurt. — M.:JIpoda, 2020. — 223 c.

KonuyectBo 4yacos

Bcero 315 vacos; B Henemo 9 yacos
TemaTnueckux MpoBepoOYHbIX padboT 15
AJMUHUCTPAaTUBHBIX KOHTPOJIbHBIX paboT_4

COKpaIlIeHI/IH, HCIO0JIb3YEeMbI€ B KAJICHAAPHO-TEMATHYECCKOM IVIAHUPOBAHUM

Tunel ypokos:
YOH3 - ypok OTKpBITHSI HOBOT'O 3HAHUS;
KVY-koMOMHIpOBaHHBIN YPOK;
YP-ypok pednekcuu;
YOC3-ypok 00001IeHNs U CUCTeMATU3aIly 3HAHH;
YPK-ypok pazBuBaroiiero KOHTpOJIs;

Buael koHTpOIS:
OO-ppoHTaANTBHBIN OMPOC;
NPK-unauBuayanbHas paboTa 1o KapToukam;
WP /I-unnuBuayansHas paboTa y JOCKH;
CP-camocrosiTensHas paboTa;
[TP-mpoBepouHas pabdora,;
KP-kontponbHas pabora;
MJI-maTemMaTHYeCKU TUKTAHT;
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| yerBepTh (81 yac)
IMoBTOpeHue maTepuaia mo aaredpe 7-9 kaacca (6 uacon)
Iloemopenue mamepuana no naianumempuu 3a kypc 7-9 knaccoe (12 uacos)

1-2

IToBTOpeHue
Marepuana /-9
KJ1acca 1o anredpe

2

KY

3HaTh MaTepual, H3y4eHHbIH B
Kypce anreOpsl 3a 9 kiacc
YMeTh NPUMEHSTh TIOJTYYCHHBIC
3HAHUS Ha TIPAKTHUKE.

YMETh TOrM4eCKH MBICITHTB,
OTCTaMBAaTh CBOIO TOYKY 3PCHHUS
" BBICIYIIUBATb MHCHUE
ApyTrux,

paboTath B KOMaH/Ie.
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3-4

IToBTOpEHUE
Mmarepuana 7-9
KJ1acca 1o anredpe

KY

3HaTh MaTepua, U3yuCHHbIH B
Kypce anreOpsl 3a 9 kiacc
YMeTh NPUMEHSITh OJTy4YCHHbIE
3HAHMS Ha TPaKTHKE.

YMeTh JIOrH4ecKd MBICIIUTD,
OTCTaMBaTh CBOIO TOUKY 3PCHUS
U BEICJTYIIINBATH MHEHHE
ApYruXx,

paboTaTh B KOMaHJe.

®0
WPJ]

HEAC
JIA

5-6

IToBTOpEeHUNE
Mmarepuana 7-9
KJ1acca 1o anredpe

KY

3HaTh MaTepua, U3yuCHHbIH B
Kypce anreopsl 3a 9 kiacc
YMeTb IPUMEHSTH MOJy4YCHHBIC
3HaHWs Ha IPaKTHKE.

YMeTb JIOTHYECKH MBICIIUTB,
OTCTaMBaTh CBOIO TOUYKY 3PCHUS
U BBICJTYIIINBATh MHEHHE

JPYTHX,
paboTtaTh B KOMaH/IE.
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NAAHUMEMPUU.
Pewenue 3a0au na
cB0lICMBa MeoOudaHbl
mpey2onbHUKa

YOC3

Vmethb MNPUMCHSATH NOJTYYCHHBIC
3HAaHUA Ha MMPAKTUKE.

HUPK

Heoe
as




8 HoemopeHue 1 VOC3 | Ymers npuMeHsATh NOJIy4YEHHbIE | [], P/l 1
naaHuMempu. 3HAHMS Ha TPAKTHKE. nede
q@n’IblpéxyZOﬂbHuKu u JiA
ux ceoticmea

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

JeiicTBUTe/IbHBIE yncaa (15 yacoB)

10 | Jemamocts 1 [ YOH3 [ Croboato onepuposars ®0 2
HATYPaJIbHBIX YHCEI. TIOHATHAMHU: HATYpPAJILHOC HeJe
Tpr3HAKT YHCIIO0, MHOKECTBO s

p HATYPAIBHBIX YHCEI, IIEJT0e

ACTUMOCTH YHCITI0, MHOKECTBO HEITBIX
YKces, 0OBIKHOBEHHAsS APOOD,
JeCATUYHAs APOOb,
JIENCTBUTEIHLHOE YHCIIO,
MHOXECTBO JICUCTBUTEIHHBIX
YHCell, F[EOMETPUYIECKast
MHTEPIIPETALHUS HATYPAIbHbIX,
LEIBIX, IEHCTBUTENBHBIX
YHCell.
Jloka3pIBaTh U UCIIOJIL30BAThH
MpU3HAK ICTITUMOCTU CYMMBbI U
IIPOU3BEIECHUS NIPU
BBIITOJTHEHUH BBIYHMCIIEHUH U
pelIeHnH 3a1a.
11 HpOCTHe u 1 YOC3 Jloka3bIBaTh ¥ UCIIOJIL30BATh NPK 2
COCTaBHBIE YHCIIA. MPU3HAKU JEIIUMOCTHU CYMMBI U He)le
MIPOU3BEICHUS [IPU

Jlenenue ¢ octaTkoM p . P . TS
BBIMTOJTHEHHH BBIYUCIICHUN U
peLICHUH 3a71a4.

12 | HOJlu HOK 1 | VOH3 | Haxomuts HOA n HOK VP | 2
HECKOTBKIX Ppa3HBIMHU CTIOCOOAMU H D0 Heze
HAT ATBHBIX YHCE HCIOJIB30BaTh UX IPU PCUICHUN st

yp ’ 3a/1a4.

OcHoBHas Teopema

apudmeTuKu

HaTypaJIbHBIX YHCEII

13 | PaunoHanbHBIE YUCIa 1 YOC3 | Ceoboano omepupoBath []0) 2

IIOHATHUAMU: O6I)IKHOBCHH3$[ Heﬂe
Ipo0Ob, MEeCATUIHAS qPOOb, TSt
CMElIaHHOE YHCIIO,
palMOHAILHOE YHCIIO,
MHOECTBO PAllMOHABHBIX




YHcell, pallHOHAbHBIX.
BEITONHATE BHIYHUCICHUS U
npeoOpa3oBaHus BRIPAXKCHUH,
coJleprKalIuX AeiCTBUTEIbHBIE
YHUClia, UppaloHaIbHEIE,
palMoHaJIBHEIEC YHCTIA.

14 | UppanmonaiibHbie YOC3 | CsoboaHo onepuposars O[0) 2
— MOHATHUSMHE: UPPAIIMOHATBEHOE Hee
YHCJIO.
BEITOHATE BHIYHUCICHUS U i
npeoOpa3oBaHus BEIPAXKCHUH,
COJICPKAIIHX ICHCTBUTEIILHBIC
YHcia, UppanroHaIbHEIE,
palMoHaTBHEIC YHCTIA.
BEBINONHATE OKpYTIICHUE
paIMOHATBHBIX U
HppaIMOHATHHBIX YHCEN C
3aJJaHHOM TOYHOCTBIO;
15 | UppannoHanbHbie KY CBoGoaHoO ornepupoBarh WP 2
—— MOHATHUSAMHE: UPPAIIMOHATIHEHOE Heje
YHCIIO.
BBITNONHATE BBIYUCICHUS U i
npeoOpa3oBaHus BEIPAKEHUH,
cojeprKalux 1eUCTBUTEIbHbIE
qHcia, UppanroHabHEIC,
palMoHaTBHEIC YHCTIA.
BEBINONHATE OKpyTIICHUE
paIMOHABHBIX U
HppaIMOHATHHBIX YHCEIN C
3aJJaHHOM TOYHOCTBIO;

16 Ilosmopenue YOC3 | Ymers npuMeHsth nony4ennsie | JJPJ] 2
naaHuMempu. 3HAHUS Ha TPAKTHKE. nede
OmnoweHnue sl
Ompe3Koe,

OMHOUuiLeHue
niouaoetl

17 Ilosmopenue YOC3 | YMers npuMeHaTth noiyuenusie | JfPK 2
naaHuMempu. 3HAHUS Ha IPAKTHKE. nede
Kacamenvnas x YL
OKDYIICHOCIU

18 Iloemopenue YOC3 | Ymers npuMeHsith nony4ennsie | JJPJ] 2
naaHuMempu. 3HAHUS Ha TIPAKTHKE. nede
Kacarowuecs u as
nepecekalowuecs
OKPYHCHOCIU

19 MHo3kecTBO KY CpaBHUBATH JACHCTBUTEIHHBIC CP 3
NeHCTBUTETHHbIX YHUCJIa Pa3HBIMU CIIOCO0aMH; Hejle
qrcen YnopsaouuBaTs yucia, s

3aIMCaHHbIC B BUJIC
OOBIKHOBCHHOH U IECATUYHON
IpoOu, ymcia, 3alUCaHHBIC C
HCTIOJIb30BaHUECM
apu(hMETHIECKOTO KBaJIPATHOTO
KODHSL.
20-21 | Monyis KY CB00OIHO OTIEPUPOBATH [0]0) 3
JEHCTBUTEILHOIO TOHATHAMH: MOLYIIb WUPJ] | mene
JIeHCTBUTETFHOTO YHCIIA.
qucia JIs1




Jloka3piBaTh CBOIICTBAa MOYJIA
JIEHCTBUTEILHOTO YHCIIA.
BrImonHsATs mpeobpa3zoBaHme
BBIpXEHUH, COZIepKAIIUX 3HAK
MOJTYJIA.

Pewmats ypaBHenus u
HEpPaBEHCTBA C MOJYJIEM.

22-24 | Meton 3 | YOH3 | Ilpumensts meton 0]0) 3
MaTeMaTHLIeCKOI‘/’I MaTEMAaTHYCCKON MHAYKIINH CP Hene
I/IH[[yKL[I/H/I I TOKa3aTeIbCTBAa IPpU st

pelieHnu 33134

25 HoemopeHue 1 YocC3 YMeTh NpUMEHSATh NOJyueHHble | PO 3
nﬂaHuMempuu. 3HaHUA Ha IPAKTUKE. He()e
Oxkpyorcnocmu, by
ces3antble C
mpey20/1bHUKOM U
YemuvlpEXY201bHUKOM

26 Ilosmopenue 1 YOC3 YMeTh NpuMeHsTh nojyueHuse | JJPK 3
n]laHuMempuu. 3HaHUA Ha MMPAKTHUKE. Hede
Ilponopyuonanvnvie A
Ompe3Ku 8
OKDYIICHOCIU

27 Iloeémopenue 1 YOC3 | Ymers npumensite nonyueuusie | JJPJ] | 3
niaHumempuu. Yaiuol, SHAHITT Ha TMPaKTHKE. Hede
ces3antble C a5
OKDYIICHOCMIBIO.

Ilooobue
mpey20/1bHUKO8

28-29 | TemaTuueckasi 2 YPK YMeTh npuMeHsTh noyueHuse | [TP 4
NpoBepoYHast 3HaHMS Ha IPAKTUKE. Hese
pabdora ns
«/leiicTBUTE/IbHBIE
YHCIIA»

30 AHamms 1 VP YMeTh MPUMEHSTh OJTy4YCHHbIC 4
TeMaTquCKOﬁ 3HaHUA Ha MMPAKTHUKE. Hele
MPOBEPOYHON pabOTHI s
«JleicTBUTENbHBIE
qHCIIay

Yucaosbie pynknuu (15 yacos)

31-32 | Onpenenenue 2 YOH3 | Bnagers nonsrusmu: OJ0) 4
YUCIIOBOW (DYHKIINU U KY 3aBHCHMOCTD BEIMHHH, NP | meme
CrocoObI e€ 3a1aHus (yHKLI, apryMENT i TSt

3HaueHHe QyHKINH, 00J1aCTh
OIPCACIICHUSA U MHOKECTBO
3HAYCHUH QYHKIUH, TpapUK
3aBUCHMOCTH, TpaduK
q)yHKIII/II/I, YMETh IIPUMCHSATH
OTH MOHATHUA IIPHU PEIICHUN
3asnau;
IIPUMEHATH TPU PEHICHUN
3a1a4
33 | CgoiicTBa QpyHKIUI 1 | YOC3 | Buagers nonstusvMu Hyu MU 4
(byHKI_lI/II/I, IIPOMEKYTKH Hene
3HAKOTIOCTOSIHCTBA, .

BO3pAaCTAHUC HA YHMCJIIOBOM




MIPOMEXKYTKE, yObIBaHHE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoblIee 1 HAMMEHbILEe
3HauYeHHEe QYHKIMU Ha
YHCIIOBOM ITPOMEXKYTKE, YSTHAS
1 HeYeTHas: QYHKINH;
NPUMEHATH 3T MOHATHE TIPH
peLICHNH 3a/1a4;

34 Ilosmopenue 1 YOC?3 | Ymerb npuMeHsTh nonydeHusie | @O 4
NIAAHUMEMPUL. SHaHW3 Ha PaKTHKE. CP Heze
Hexomopuie BIE
ceotlicmea 8vicom u
MOYKU UX
nepecevyerusl
35-36 Cmapmosas 2 VPK | YMerb npuMeHSTh nojydeHusie | J/P 4
MeMamuyeckas 3HAHMS HA TIPAKTHKE. Hese
npoeepodrast pa6oma JIsA
no njiarumempuu
37-38 | Crolictea Gyskuuit | 2 | VOC3 | Brasers mowsmwavmnynn | MJ| | 5
(bYHKIMH, TPOMEKYTKH Hese
3HAKOIOCTOSHCTBA, s
BO3pACTaHHE HA YUCIOBOM
MIPOMEXKYTKE, yObIBaHHE Ha
YHUCIOBOM MPOMEKYTKE,
HauOobllIee 1 HAUMEHbIIee
3HauYeHHe QYHKIMHU Ha
YHUCIIOBOM MPOMEKYTKE, YeTHAS
U HeueTHasi pyHKuuy;
MIPUMEHSTH ITH TIOHITHE TIPU
peLICHUH 337134,

39-40 | CoiicTBa (byHKIII/Iﬁ 2 KY Brianers moHsTHAMU CBOMCTBA CP 5
(bYHKIHIA: Y4€THOCTb, Hese
OrPaHUYEHHOCTb; s
MIPUMEHSTH PU PEIICHUH 33134
npeobpa3oBaHus rpauKoB
GyHKIMT;

41-42 | Ilepuonuyeckue 2 YOH3 | Bnagers nonstusiMu 0]0) 5

dyHKIHIH nepuoauueckas GyHKIHs, UP/I Hee
TIEPUOJI, IPUMEHSITh 3TH s
MOHSTHE TIPY PEIICHUH 33713,
Beeoenue ¢ cmepeomempuio (8 u.)

43 | Ilpeomem 1 VOH3 | Cmpoumbusobpaxcenusxyba, | @O 5
cmepeomempuu napasienenuneoa, npu3mol, Hese
OcHosHbIC NOHAMUS nupamuosl, cpepvl uwiapa. Ha st

’ MOOeSAX U U300paANCEeHUSX
O nexomopbix MHO202PaAHHUKOS ONpedensimb
npocmpaHCcmeeHHblx (usobpasicams) mouxu,
pueypax npsimble, RIOCKOCMU,
nPOU3B0OUNb CUMBOIUYECKUE
0003Ha"eH s, 3ANUCH.

44 | Axcuomsi 1 YOH3 | @opmynuposams u @0 5
cmepeomempuu UTIOCMPUPOBAMb AKCUOMBL UPK | uene

cmepeomempuu ¢ -

UCNONL30BAHUEM U306PAICEHUT
u mooenet Kyba,
napainenenunedd, NPUMbl,




nupamuowvl. Pewiams 3a0auu na
00KaA3amenrbCmeo u
nocmpoenue, UCnoab3ys
AKCUOMbL CIEPEOMEMPUU.
Buipabamvisams nasvix
HauuHamo peuteHue
cmepeomMempuyeckoll 3a0ayu ¢
uzobpasicenus gueyp, o
KOMOPbIX Udem peub 6 Imotl
3a0aue, COnpoBoAHCOUs
apeymMeHmuposaHHbLMU
00bACHEHUAMU 803HUKATOWUE
YMBepAHcOeHUs.

45

Cneocmeust us
axcuom. Cnocobwl
3A0aHUA NAOCKOCU

YOH3

Hokaszvieams nepgovie
cnedcmaus U3 akCUuoM.
H306pasxcams niockocmo 6
npocmpancmee, 3a0a6as ee: a)
mpems mouKamu, He
JedxHcauumMu Ha 0OHOU NPAMOU,
0) npsamotl u He
npuHaonesxcauell et moyKou,
8) 08yMA nepecekarnuuMucs
npaMbIMU, 2) 08YMS
napannensHolMu npsamvimu. Ha
MOOeNsaxX U u300padiceHusx
MHO202PAHHUKOS8 «8UOEMbY
napannenvHvle npamoie.
Pewams 3a0au na npumenenue
aKcuom cmepeomempuu U ux
credcmaull ¢ UCHOIb308AHUeM
Modenetl u uzoopadicenull Kyoa,
napannenenuneod, NUpamuobl,
CcoOnposoNcOas Npu 3mMom
apeyMeHmupoB8aHHbLMU
00BACHEHUAMU BO3HUKAIOUUE
YmeepIIcOeHsl

D0
CP

HEAC
JIA

46-47

OObpatHas pyHKIUSA

YPH3
KY

Brnanets nonsituem obpatHas
(GYHKUMS; TPUMEHSTH 3TO
MIOHATHE IIPU PELICHUN 3a/1a4;

@O0

HeJe
Bt

48

[ToBTOpEHME TEMBI
«YucoBble

GyHKITUI

yP

B noeceonesnoti sicuznu u npu
usyueHuu opyaux yueonvix
npeomemos:

— OIIPEIeIIATH 10 rpaduKaM 1
UCIIOJIB30BAaTh IS PEIICHUS
MPUKIIATHBIX 3a]1a9 CBOWCTBA
peaybHBIX IPOLIECCOB U
3aBUCUMOCTEM

— UHTEPIIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
[IPAKTUYECKON CUTYyalluu;
OTIpeNeNATh 10 TpauKam
[IPOCTEHIINE XaPAKTEPUCTUKHI
MEePHOINYECKUX MPOIECCOB B
O61oNI0rNM, SKOHOMHUKE,
MYy3BIKEe, PAJIHOCBSI3H U JIP.
(amIMTYy 1, IEPUONT 1 T.11.)

HNPK

HeJe
Bt

49-50

Temaruueckas
NpoBepovYHAast
pabora «YucaoBbie

YPK

YMeTh IpUMEHSTH TOJTyYICHHBIC
3HaHUS HA TIPAKTHKE.

I1P

Hele
JIA




GyHKIumn»

51 AH”anus 1 VP YMeTh NpUMEHSATh OJIyYEHHBIE 7
MPOBEPOYHOM PabOTHI SHAHUA HA MPAKTHKC. Hele
o teMe «YucioBble JIs1
bYHKITUN

52 | Pucynku nHa 0ocke u 8 1 YOC3 | Cmpoums usobpasicenus kyoa, | YPK 6
mempaou. npasuUIbHO20 mempasopd, Heje
Tocmpoenue ceenuii napanienenuneod, npusmol, s

AUPAMUOBL U BbINOTIHSMb
MHOCOCDAHRHUKOE 00NOTHUMENbHBIE NOCPOCHUS
HA 9MUX U300PACEHUSIX:
CMpOUms MOYKU nepeceyeHusl
nPSAMOLL U RIOCKOCMU,
«NPOBOOUMbY NPAMbLE
nepeceuenuss 08yx ni0CKocmell

53 | llocmpoenue ceuenuti 1 YOC3 | Cmpoums nnockue cevenus CcpP 6
MHOZ02DAHHUKOS MHO202PAHHUKOB HA OCHOBAHUU Hese

cucmembl akcuom,

apeymMeHmupo8ano 0ObACHIA i
Kaxicowlil «ulae nocmpoenus».

Koppexmno obocnogvieamo

VMEePHCOeHUs, 03HUKAIOWUE

npu pewenuy 3a0ay u

Jdokazameibcmee meopem

54 | Pewenue 3a0au no 1 YOC3 | Pewams sadauu na HUPK 6

meme «Bsedenue & 00KA3amenbCmeo, 6blUUCIeHUE, Hese
nOCmpoeHue ¢ UCNONb308AHUEM
cmepeomempuior» u306paofceuuﬁ Ky6a, JIs1
nPAsUIbHO20 Mmempalopd,
npU3Mbl, RUPAMUODL,
apeymenmupyst ymeepicoeHus u
wazu noCmpoeHus.
Tpuronomerpuyeckue pynkuuu (6 4.)
55-56 | Uncnosas 2 VOH3 (DOpMyJ'II/IEOBaTL OIIPEACICHNUC DO 7
OKPYXHOCTh KY PajHaHHON MEPBI yIJ1a. HUPJ] | nene
Haxoauts pajiaHHy0 Mepy s
yIJIa 10 €ro rpajyCcHoil Mepe u
57-58 | Uucnosas 2 YOH3 | rpanycuyio mepy yria 1o ero DO |7
OKpPY’>KHOCTb Ha KY pazuaHHOit Mepe. Berancisits CP | Hene
KOODPIMHATHOM JUIMHBI IyT OKPYKHOCTEM. TSt
IIJIOCKOCTH.
59-60 | CunHyc 1 KOCHHYC 2 KY ®opmyTHPOBATh ONPE/EICHUS Cp |7
KOCHHYCa, CHHYCa, TAHT€HCA, Hese
KOTaHT€HCa yTJia IIOBOPOTA.
BrIsicHAT 3HaK 3HAYECHUI T
TPUTOHOMETPUIECKHIX
($yHKIHH.

61 | Temamuueckasn 1 VPK | YMerTb npuMeHsTh nojtyueHuse | [P 7
nposepounasn 3HAHWS Ha TIPaKTHKE. Hese
paooma «Beedenue ¢ nst
cmepeomempuro)

62 Ananuz 1 \7 YMeTb npUMeHsTh oJiydeHHsie | P 7
memMamudeckoii 3HAHWS Ha TIPAKTHKE. Hese
npoeepouHoil BIE

pabomot «Beeoenue
6 cmepeomempuio»




Bszaumnoe pacnonoscenue npamoix 6 npocmpancmee (1 4acos)

63 | Knaccugurxayus 1 YOH3 | ®opmynuposams onpedenenusn | PO 7
63AUMHO20 napanneioHolx, UP]] | vene
CKpeuuearouxcs npsiamoslx.
PACNONONCEHUSL OBYX @ ns
OPMYTUPOBATNDL U
npsAmolx 6 00KA3b16aMb NPUSHAK
npocmpancmee. cKkpewusaowuxcs npsamvvix. Ha
Ckpewusaiowuecs MOOeNAX, U300padCceHUusx
npsambie mempasopa, Kyoau opyaux
MHOCOCPAHHUKOB UHMYUMUBHO
«8udemby, U300padcamo
pasiiuvdHsvle napsvl NPAMbLX U C
NOMOUbIO NPU3HAKO6
onpec)efzﬂmb Uux 63aumMHoe
pacnojioxcerue. Pewamo3aoauu
0 63AUMHOMPACHOJIONCEHUU
npAMbIX6NpOCMpaHcmee Ha
()0K(13(1m€]lb0m€0, nocmpoenue u
eblyucienue, UCnoab3ys
uzobpasicenus u mooenu Kyoa,
NpasuUIbHO20 Mempasopa,
npu3mol, nupaMuObz
«/lelicTBUTEeIbHBIE YHCJIa» OBTOpeHue (1 4.)
«YucoBbIe PYHKIMUW)> IOBTOPEHHE
(BKJIIOYAsi JUPEKTOPCKYI0 KOHTPOJILHYIO padory) (5 4.)

64 | IloBTOpEeHHE TEMBI 1 YOC3 | Ymers npumensts nonydennsie | MPJ] | 8
«JleiicTBUTEBbHBIE SHAHITT Ha TPAKTHKE. Heje
qUCIIay 1A

65-66 | [ToBTOpEHUE TEMBI 2 YOC3 | Ymers npumensts nonyyenasie | MPK | 8
«qI/ICHOBI)Ie 3HaHUA Ha IMPAKTHUKE. HENE
GYHKITUN ns

67-68 I[I/IpeKTOPCKaﬂ 2 VPK YMeTh NpUMEHATh NOJyYEHHBIE KP 8
KOHTpOJIbHAs paboTa 3HAHHA Ha NPAKTHKE. Hene
3a 1 4eTBepTh ISt

69 AH”anuz 1 VP YMeTh NpUMEHSTh NOJIyYeHHbBIE 8
I[HpeKTOpCKOﬁ 3HAaHUA Ha MPAaKTUKE. Hele
KOHTPOJBbHON pabOThI JIst

70 | Ilapannenvhovie 1 YOH3 | Hoxasvieams, umo: a) uepes @0 8
I’lp}lﬂ/tble 8 MOYKy npocmpancmed, He CP Heﬂe

JeAHCAUYI0 HA OAHHOU NPAMOT,
npocmpaucmee TSt

MODICHO NPOBECMU NPSIMYIO,
napaniervbHyio 0aHHoll,

U NPUMOM MOALKO 00HY; 0)
ecau 00HA u3 08yx
NapaIeIbHbIX NPSIMbIX JIeHCUN
6 OaHHOU NIOCKOCIMU, MO
opyeas, napaiienvras et
npAMAs, He MOXNCEN INLY
NIOCKOCMb NEPECEKAmb, 8) U3
08YX NEPECEeKAIOUWUXCSL NPSIMBIX
MOILKO 00HA MOdcen Obimb

napannenvHa OaHHOU  2) eciu
oge

npsmble napaiielbHbl mpemvetl
nPSMOTL, MO OHU NAPALTENbHBL;

0) U3 08YX CKDeWUBAOUWUXCSL




NPAMBIX MOILKO 0OHA MOJICEM
ObImb napaniebHa OaHHOU
npAMOI.

Ha uzobpascenusix kyoa,
npasuIbHO20 mempasopda,
NpU3MbL peuans 3a0au Ha
00KaA3amenbCmeo, NOCMpoeHue
U 8bIYUCIEHUE, UCHOTb3YS
ce0licmea napaiiebHblX u
CKPeUWUBAIOWUXCSL NPSIMBLX

71

Yeon mexncoy nyuamu
8 npocmpancmee.
Yeon medncoy
nPSAMbIMU 8
npocmpancmee.
Iepnenouxynsapnvie
npsimvle

YOH3

Ha mooenax, usobpasicenusx
mempasopa, Kyoa u opyaux
MHO202DAHHUKOB NPABUTLHO
cmpoumo, uz00padicams. a)
yenvl mexucoy
nepecekauumMucs u
CKPeUUBATOWUMUCS NPIMBIMU,
3amem Haxo0umb ux 6eIUUUHY,
CcoOnposoxcoas Kaxicowvlil ulaz
NOCMPOEHUs. U BbIYUCTEHUS
KOpPEeKmHOU ap2ymenmayueri,
0) nepneHOUKyIAp U3 OAHHOU
MOYKU HA OAHHYIO NPAMYIO U
HAX00UMb €20 ONUHY,
apaymMeHmupo6anHHo
060CHOBbIBASL KAICOBIU ULA2
NOCMPOEHUSL U BbIYUCTEHUS.
Pewams 3a0auu na
HAxX0MCOeHUe Yeia MexHcoy
nepecekanwumMucs u
CKPeWUBAIOWUMUCS NPAMBIMU
Ha U306padCceHUsX NPAGUTLHBIX
MHO202PAHHUKOG

@0
UPI

Hele
s

72

Pewenue 3aoay no
meme «lIpsimvie 6
npocmpancmeey

Yocs

Ha mooensx, uzobpasicenusix
Ky0a, npasuibHo2o mempasopa,
napainienenuneod, NPAGUILHLIX
nUpamMuobl U NPU3MbL
onpeoesimy U GLIYUCTIAMb Y2Iibl
Mmexncoy nPAMbLMU,
cooeparcawumu peopa,
ouazonanu MHO202paHHUKA,
ouazonanu e2o epametl,
CcoOnposodCcOas Kaxicowvlil ulae
NOCMPOEHUs. U BbLIYUCTEHUS
KOppeKmHuou apaymenmayuert

HUPK

HEOC
A

Tpuronomerpuyeckue pyHkuuu (6 yacon)

73-74

Ta"resc 1 KoTaHreHc

2

YOH3

75-76

Cunyc, Kocunyc,
TaHI'€HC U KOTAHI'€HC

YOC3

77-78

Tpuronomerpuueckun
e QpyHKIUHN
YK CIIOBOTO
aprymeHra

KY

DopMyIMpoBaTh ONpeAeIeHUS
KOCHHYCa, CHHYyCa, TaHT€HCa,
KOTaHIe€Hca yriia oBOpoTa.
BrIsicHATE 3HAK 3HAYEHUI
TPUTOHOMETPUUYECKUX
GyHKIHH.

o0

HEOC
JIA

NPK

HeJe
Bt

@0
CP

HEOC
A

79

Pewenue 3a0au no
meme «lIpsamvie 6

YOC3

Ilpasunvro uzobpasxcams Kyo,
nPasubHbIl mempasop,
nPAasUNbHblE NUPAMUOY U

HUPK

HEOC




npocmpancmee NPU3MY, NPAMOY20.bHbIIL ns
napannenenuned. Ha
nocmpOEeHHblX u306pa9fceﬂuﬂx
IMUX MHO20CPAHHUKOB
u3o6pa:)fcamb pasiuvdnsle
cydau 63aumMnoco
pacnonodicenus 08yx NPAMbIX 8
npocmpancmee, npu Snom
npasuilbHo cmpoums,
uzobpascams yenvl mexcoy
nepecexkarowumucs u
CKpeujuearouUMUCs npAmMovimu,
3amem Haxooums ux BENUYUHY .
Cmpoumb cevyerus
MHOSCOCPDAHHUKOB U HAX00Umb
ux niowaou, nepumempol

80 | Temamuueckasn 1 VPK | Hnousudyansroe pewenue 1P 9
npoeepounas KOHMPOIbHBIX 3A0AHUIL. HeJle
paooma «Bzaumnoe s
pacnognosicenue
nPAMBIX 8
npocmpancmee)

81 Ananuz 1 VP Pewenue npobremuvix 3adau. )10 9
memamuyecKkou Heze
npoeepounoil BIE:
pabomut «Bzaumnoe
pacnonosicenue
npAMbBIX 6
npocmpancmee»

Il verBepTh (63 yaca)
Tpuronomerpuueckne pynkunu (18 yacos)

82 | TpuronomeTpuuecKu 1 |KY Ynpouars CP 10

€ (OyHKIUH yTIOBOTO TPHTOHOMETPHHCCKHC Hele
BbIpaKCHUA, UCIIOJIb3Y

aprymMeHTa . . st

- CBOMCTBA YETHOCTHU
Y = COS X, ux KY GbYHKIMA. NP/ | nene
CBOWCTBA U TpadUKH Dopmynuposams ONpe/IeICHHs st
86-87 | Pemenue 3a1a4 no 2 |VYP NEpHOMYECKOM (yHKMH, e CP 10

[JIaBHOT'O IIEpUOAA. YIPOILATh

TeME TPUTOHOMCETPUICCKUC HENC

«Tpuronomerpuueck BIE:

ue QyHKIUN»

BBIPAKEHUS], UCIIONb3Ys
CBOWCTBA MEPUOAUIHOCTH
TPUTOHOMETPUUECKUX
¢ynkmid. OnuceBaTh
CBOWCTBA TPUTOHOMETPUYECKHX
byHKINH

IIpeobpazosviéams TPUTOHOMET
pHUYECKHE BRIPAXKCHUS HA
OCHOBE COOTHOILUEHUI MEXKIY
TPUTOHOMETPUIECKUMHU
(YHKIHAMHE OTHOTO U TOTO JKe
aprymenTa. Ilo 3HaueHusIM
OJTHO! TPUTOHOMETPUUECKON
(YHKIMH HaXOANUTH 3HAUCHHS
OCTaJIbHBIX
TPUTOHOMETPUUECKHUX (DYHKLIMH
TOTO )K€ apryMeHTa.

YMeTh IPUMEHSATh NOTy4YEHHbIE




3HAaHUA Ha IMPAKTUKE.

88

Pewenue 3a0au no
meme «Bzaumnoe
pacnonodcenue
npAMbIX 8
npPOCMpPAHCIEe)

Ky

YMmeTh NPUMCHATH OJTYYCHHBIC
3HaHUA Ha MPAKTUKE.

HUPK

10
Heze
T8t

B3zaumnoe pacnonoscenue npamoii u niockocmu. Ilepnenouxynapnocmo npamoi u

(18 uacoe)

nJjaockocmu

89

Illapannenvnocmos
NPAMOLL U NIOCKOCTU.
Ipusnax
napannieibHocmu
NPAMOUL U NAOCKOCMU

1

YOH3

Dopmynuposams onpedeneHue
U NPU3HAK NAPANLETbHOCHU
NpAMOU U NIOCKOCMU.
Hcnonvsya uzobpasicenus
MHO202PAHHUKOS, CIPOUMb
u30bpasdicenus:

a) npamotl, npoxoosaujeli uepes
OaHHYI0 MOUKY NAPALLENbHO
danHotl niockocmu: 6)
NA0CKOCMU, NPOX0Osi- well
uepe3 OaHHYI MOYKY
napannerbHo OaHHOU NPAMOLL.
Jlokaszvieame meopemul 0 mom,
umo: a) ecnu npamas, He
Jedxcauas 8

NIOCKOCMU, NAPATLIENbHA
Kakou-mbo npsamot, nexcawent
8 9MOll NIOCKOCMU, MO MU
npaAMas u nA0CKOCMb
napanienvHul; 6) RI0CKOCMb U
He nexcawas 8 Heti npamast,
napainenvHvle HeKOmopou
NIOCKOCMU, NAPATIETbHYL,

8) NJIOCKOCMb U He J1edcawds 8
Hell npamas, napaiieibHble
HeKOmMOopoU NPAMOU,
napanienbHul.

Hcnonwsys uzobpasxcenus
MHO202PAHHUKOS, peuams
3a0auu Ha 00KA3AMenbCMe0 U
sbluUcCenue, NPUMEHSs
ceoticmea napanielbHOCmu
NpAMbIX

U niocKocmeil.
Apeymenmupogarno
000CHOBbIBAMb KANCOOE
VMBEPICOeHUe T02UHLECKO20,
KOHCMPYKMUBHOZ20,
BHIYUCIUMENILHO20 XapaKmepda

D0

10
Hele
s

90

Pewenue 3a0au no
meme
«Ilapannenvnocmo
npAMOU U
NJIOCKOCTU»

Yoc3

Tosmopsimsb popmynuposku
onpeoenenust U NPU3HAKa
napauienbHoCcmu nPIMou u
NJIOCKOCMU, 8CeX MeopeM O
CBOUCMBAX NAPALIEAbHOCTIU
NPAMOUL U NIOCKOCMU,
UTOCMPUPYSL KAANCOVIO U3 HUX
Ha U300pAdiCeHUsx u MoOesx
MHO202panHuKos. Pewamo
3a0a4u Ha 00KA3AMENbCMEO0,
nocmpoeHrue

U 8bIHUCTICHUE, CONPOBOAUCOAs]

CP

10
HeJle
TSt




Peuenus apeyMeHmupoaHHbIMU
00BACHEHUAMU.

91-92 | [Toctpoenue rpaduka YOC3 | Crpourts rpaduxyu pyHKumid Ha 0l 11
dysxupn y =mf(x) OCHOBE rpa()KOB YETHIPEX UP]I | menme
OCHOBHBIX s
TPUTOHOMCTPUICCKUX
93-94 | IToctpoenue rpaduka YOC3 | pynkumit. Ymers npuMensts d0 11
byukuun Y =f(kX) TOJTyYEHHBIE 3HAHUS HA NPl | vene
TIPAKTHUKE. 1
95-96 | I'paduk KY CP 11
TapMOHUYECKOTO HeOe
KoJieOaHus nst
97 | Ilepnenouxynaprocm YOH3 | ®opmynuposams onpedenenue | PO 11
b NPAMOTL U NpAMOU, NepReHOUKYIAPHOU Hejle
niockocmu
NJ10CKOCMU I
98 | Ilpusnax YOH3 | Popmyruposams npusax | @O 11
NepneHOUKYIAPHOCIU nepneHOUKyIAPHOCIU NPAMOU U HPI HeJle
« niockocmu.
NPAMOU U NIIOCKOCMU JIst
99 | Pewenue 3a0au no YOC3 | Pewame 3a0auu na UPK |11
meme 00KA3aMeNbCMEO U GlUUCTEHUE HEe
Ha NepneHOUKyIAPHOCHb
«Ilepnenouxynaproc . st
o npAMOU U NIAOCKOCMU,
mb npAmMou u UCnonb3ys Mooenu u
njiockocmuy U300pAdICeHUs. MHO202DAHHUKOG

100- | dyukmu Y =tg X, y YOH3 | Crpours rpaduxu pynkumii Ha | OO 12

102 | = ctg X u ux cBoiicTBa OCHOBE IPaQuKOB HETHIPEX HeJe
" Fpa(l)I/IKI/I OCHOBHBIX st

TPUTOHOMETPUYECKUX
GbyHKUMHA. YMETh IPUMEHSITh
IMOJIYYCHHBIC 3HAHUS Ha
TpaKTHKE.

103- | TemaTnueckasn YPK YMeTh npumensTs noiayuensse | 1P 12

104 l'lpOBCpO'-IHaﬂ 3HAaHUA Ha MPAaKTUKE. HG)IC
pabdora ns
«Tpuronomerpuuec
KHe QYyHKIUN»

105 AHams VP YMeTh NpUMEHATh NOJy4YEHHBIE (010 12
TeMaTquCKOﬁ 3HaHUA Ha MMPAKTUKE. Hemne
MPOBEPOYHON pabOTHI TSt
«Tpuronomerpuueck
ue QyHKIUI

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

107 meme 00KA3AMENbCINEO U BLUUCTCHUE HEle
«Ilepnenoukynsapuoc HanepnenouIASpHOCy st

p N YAAp NPAMOU U NJIOCKOCIU,
mob npﬂMou u UcCnouib3ys /'l/lO()eﬂlxl u
njiockocmuy U300padicenus MHO202PAHHUKOG

108 | Ilocmpoenue YOH?3 | Cmpoums usobpasicenue: a) cpP 12
nepneHduKyﬂﬂprlx npPAMOiL, NPoOXoosiwyell uepes Heze

. 0
NPAMOU U NIOCKOCMU AHIHVIO TOUKY JIst

NepneHOUKYIAPHO OAHHOU
niockocmiut; 6) RIOCKOCMU,
npoxoosueli uepes OaHHYI0
MOUKY NePREHOUKYISPHO
OaHHOU NPAMOTU

Tpuronomerpnyeckue ypapHeHusi U HepaBeHcTBa (18 4.)




109-
112

OO6parnblie
TPUTOHOMETPHUYECKUE
byHKIII

YOH3
KY

Dopmynuposams onpeeIeHUS
apKKOCHHYycCa, apKCHHYCa,
apKTaHr'€HCa, apKKOTAaHIeHCa.
Haxonuth 3HaueHHUS 00paTHBIX
TPUTOHOMETPUICCKHUX (PYHKITUI
JUTS OTICTHHBIX TaOIHMIHBIX
3HAYEHUH apryMeHTa.
Hcnonw3ys moHaTHs
apKKOCHHYCa, apKCHHYCa,
apKTaHTEHCa, apKKOTaHTeHCa,
peraTh mpocTenime
TPUTOHOMETPUUECKHE
ypaBHCHHS.

Dopmynuposams CBOWCTBA
00paTHBIX
TPUTOHOMETPUUECKUX
¢ynkuuid. CTpouts rpaduku
00paTHBIX (PYHKIHI Ha OCHOBE
rpauKOB YETHIPEX OCHOBHBIX
TPUTOHOMETPHUYECKIX
¢GbyHKIMH. YpomaTh
BEIPAKCHUS, COZIEPIKAIITUC
oOpaTHbIe
TPUTOHOMETPUYCCKHE
GbyHKIHH.

®0
151911
CP

13
Heze
T8t

113-
114

IIpocreiimme
TPUTOHOMETPUYECKHE
YpaBHEHUS U
HEpPaBEHCTBA

YOH3

Pacnosnasams TpuroHoMeTpuy
€CKHe yPaBHECHUS

1 HEPaBEHCTBA.

Pewams npocreiinine
TPUTOHOMETPUYECKHE
ypaBHEHHS U HEPABEHCTBA 110
OKPY>KHOCTH U C TIOMOIIIBIO

dopmy

CP
010

13
Hene
ISt

115

Ceoticmea npsimvix
NepneHOUK)IAPHLIX
niockocmu

Yocs

Dopmynuposams u
00KA3b18AMb MEOPeMbl 0
CBOUCMBAX NPAMBIX,
NepneHOUKYISAPHbIX NIOCKOCMU.
Ha uzobpasicenusx xyoa,
npasuIbHO20 Mmempa’opa,
NpAMOY201bHO20
napanierenuneod peulams
3a0ay4u Ha OOKA3aMelbCmeo,
KOHCMPYKMUBHO20 U
BBIMUCTUMETILHO20 XapaKkmepa,
UCNONBb3YS CEOUCMBA NPIMDBIX,
NepReHOUKYIAPHBIX HIOCKOCMU,
conposodicoas peuterHue
Kaocootl 3a0a4u 102UYeCKUMU
000CHOBAHUAMU

@O
UPI

13
Heze
TSt

116

Ilepnenouxynap u
HAKJIOHHAS K
nI0CKOCMU

YOH3

Dopmynuposams u
00KA3bI6AMb NPIMYIO U
06pammyio meopemul 0 mpex
NEePREHOUKYIAPAX.

Ha uzobpaosicenusx u mooensx
Kyba, npasuibHo2o mempasopa,
NPAMOY20NbHOO
napanienenuneod: a)
UTIOCMPUPOBAMb Meopemy o
mpex nepneHouxyaspax; 6)

@0
HUPT

13
HEJEe
s




pewams 3a0a4u Ha
00KaA3amenbCmeo, NOCmpoeHue
U 8bIYUCTIEHUS, UCNONIb3YS
meopembl 0
NEePREHOUKYIAPHOCIIU NPAMOU U
niockocmu,

0 mpex nepneHOUKyIApax,
KOPPEKMHO ap2yMeHmupysi
coomeemcmayoujue uasu
JI02UYeCK020, 8bIYUCTUMETLHO20
U KOHCIPYKMUBHO20 Xapaxmepd

117 | Teopema o mpéx Ky Dopmynuposams u HUPK 13
nepneHoOuKyIsApax 0OKA3BIGAIMb NPAMYIO U HP]] | wene
06pamuy’o meopemvl 0 mpex
NePReHOUKyIAPAx. i
Ha uzobpaogicenusnx u mooensx
Kyba, npasuibHo20 mempasaopa,
NPAMOY20NbHO20
napainenenunedd: a)
ULTIOCMPUPOBATNG TNEOPEMY O
mpex nepneHOuxyiapax, 6)
pewams 3a0a4u Ha
00KaA3amMenbCmeo, NOCMpoeHue
U BbINUCACHUSL, UCNOTb3YS
meopembl 0
NnepneHOUKYIAPHOCINU NPAMOU U
niockocmi,
0 mpex nepneHOUKYIAPax,
KOPPEKMHO ap2yMeHmupyst
coomeemcmeyowue wazu
JL02UUECKO20, BIMUCTUMETbHO20
U KOHCMPYKMUSHO20 Xapakmepa
118- HpOCTef/'IHH/Ie KY Pacnosznasame TpuronomeTpud NP1 14
119 | TpuroHOMETpUYECKHE CCKHC ypaBHCHUA Hee
W HEpaBEHCTRA.
YpaBHCHI 1 Pewamw npocreiinine i
p
HEpaBEHCTBa TPUTOHOMETPUUECKHE
yPaBHEHUS 1 HEPABEHCTBA 10
OKPYXKHOCTH U C TIOMOIL[BIO
dopmyn
120 Perenue VOH?3 | Pemars Tpuronomerpuueckue DO 14
TPUTOHOMETPHUECKUX YPaBHCHMS, CBOMAIIMCCH K Hejle
N anrebpanyecKiM YPaBHEHHUSM,
YpaBHCHHUU MCTOIOM JIs1
g B YaCTHOCTH PELIATh
3aMCHEI ICPEMCHHOU OHOPOJIHEIE

121- | Pemenue YOH3 | tpuronomerpuueckue Cp 14

122 | oqHOPOIHBIX YPaBHEHHUSI [IEPBOM U BTOPOi Hene
TPUTOHOMETPUYIECKUX CTCIICHM, & TAIGKCE PCILIATh TSt

N TPUTOHOMETPUYECKHUE
YPaBHCHUM yPaBHEHUSI, IPUMEHSST METO/

123 | Pemenue KY Pa3IoKEHNUS HA MHOKHTEIIH. nP/1 14
TPUTOHOMETPHUYECKUX Heqe
ypaBHEHUI METOIOM st
pa3IoKeHHs Ha
MHOXHUTCIN

124- | Pewenue 3a0ay no YOC3 | @opmynuposame npusnax UPK 14

126 | meme NePNeHOUKYAPHOCTIU NPAMOLi U | [7D 7T | Hene

RAOCKOCMU, Meopemy 0 mpex
«Ilepnenouxynaproc TSt
” NepHeHOUKyIAPAx, meopembl 0
mb npAmou u c60ticmeax NPAMBbIX,
NJIOCKOCMUY NePReHOUKYIAPHBIX NIOCKOCTIU.




HUnmocmpuposams smu
meopembl

HA U300paAdCeHUAX
mHoeozpannukos. Cmpoums
ceyenust eOUHUYHO20 Kyoa
HIOCKOCbBIO,
NnepneHoOuKyIApHOU. a) pebpy
Kyba,; 6) ouazonanu Kyoa,

0) ouaeonanu epanu Kyoa.
Haiimu naowaow kasicooeo
ceueHus.

Cmpoump ceuenus eOUHUUHO20
npa- 6UNbHO20 Mempasaopa
NIOCKOCMbIO, KOMOPAs
npoxooum: a)
NEePREHOUKYISAPHO 8blCOME
mempasopa uepes eé cepeoumy;
0) nepneHOUKyIsApHo pebpy
mempas’0pa uepes e2o cepeoumy

127 | Meronp! perieHus 1 YOC3 | Pewars TpuroHoMeTpUIeCKHe DO 15
TPUTOHOMETPHYUECKHUX HCpaBCHCTEA Hee
HCPaBCHCTB. JIA

128- | Pemrenue 3agau Ha 2 YOC3 | Pacniosnasatsb HUPJ 15

129 | remy TPUTOHOMETPHICCKOE HeJe
«TPHTOHOMETPHYECK ypaBHEHHE U PUMEHSITH METOJ s

perieHus.
1€ ypaBHEHUS U
HCPABCHCTBA

130- | TemaTuyeckas 2 YPK YMerh npuMeHATh nojyueHnsie | TP 15

131 | npoBepouHast 3HaHWs Ha IPaKTHKE. Hesle
pabdora ns
«Tpuronomerpuuec
KHe YPaBHEHHS U
HEPaBCHCTBA»

132 AH”anuz 1 VP YMeTb NpUMEHSTh NOJIyYeHHbBIE DO 15
TeMATHUECKOM 3HaHW Ha IPaKTHKeE. Hesle
MIPOBEPOYHON PabOTHI st
«Tpuronomerpuueck
ue ypaBHEHUS U
HCpPaBCHCTBa»

133 | Ilosmopenue. Ypoxk 1 YOC3 | Ymers npumensts nonyyenusie | [P/ | 15
0606wenus 3HAHUS Ha TPaKTHKeE. UPK | Hene
nPOUOeHHO20 st
mamepuaia o
napauiiejibHocnu,
nepneHOUKYIsIPHOCMU

134- | Temamuueckasn 2 VPK | YMeTb npuMeHATH oNy4eHHble | [/P 15

135 nposepounasn 3HAHWS Ha TIPAKTHKE. Hese
paooma «Bzaumnoe nst
pacnojioricenue
npamou u
njiaocKkocmu 6
HPOCMPAHCHIGE)

«Tpuronomerpuueckue pynkuumn» nosroperue (1 gac)
«TpuronomMerpuyeckue ypaBHeHHsl H HEPABEHCTBA) MOBTOPEHHUE + TUPEKTOPCKAasi




KOHTPOJIbHAs padoTa 3a 2 yerBepTh (5 4acos)

136 | IToBTOpEHUE TEMBI 1 YP YMeTh NpUMEHATH nonydeHusie | FP]] 16
«TpHUroHOMETPHYECK KY SHAHITT Ha TMPAKTHKE. WPK | menme
ue QyHKIuN» st

137- | [loBTOpEHUE TEMBI 2 yP YMeTh npuMeHATh nonyueHusie | FPJ] 16

138 | «TpuroHomerpuueck KY SHAHWA Ha HPAKTHKE. HUPK | Hene
V€ ypaBHEHUS U ns
HEpPAaBEHCTBA»

139- | lupekTopckas 2 VYPK YMeTh NpUMEHATH MOy YEHHBIE KP 16

140 KOHTpOJILHaﬂ 3HaHUA Ha MMPAKTUKE. Hele
padora 3a 2 ns
YeTBepPTh

141 AHanuz 1 VP YMeTb NpUMEHSTh NOJTyUeHHbBIE DO 16
JIPEKTOPCKOL 3HAHUs HA IPAKTHUKE. HeJle
KOHTPOJIbHON pabOThI ns
3a 2 4eTBepTh

142 | Ananus 1 ypP Ymemo npumensme D0 16
meMamu"leCKOTZ NOJIy4€eHHble 3HAHUA HA Hpﬂ Hele
NnpoBepoOUHOL FPERIHIKE. s
pabomul «Bzaumnoe
pacnonodicenue
NPAMOUL U NIOCKOCIU
8 NPOCMPAHCMEe)

Yzon mesncoy npsamoit u ninockocmoio (2 uaca)

143- | Veon meancdy npsmot 2 VOH3 | ®opmynuposame onpedenenue | PO 16
144 | u naockocmoio yena mevicoy npamou u HUP]] | vHene
NJ10CKOCNbiO.
Ha mooensx u uzodpasicenusix i
MHOCO0CPAHHUKOB UHMYUMUBHO
«8UOembY Y201 MeHCOY NPAMOU
U ni1oCKocmoio ujlocuvecku
0b0cHOBbIBAMb €20
uzobpasicenue.
Pewams 3a0auu na
nocmpoeHue u eblyucienue yeuia
MeAHCOY NPAMOTU U NIOCKOCTNBIO
C UCNOJIb306AHUEM
usobpasicenuii kyoa,
NpasUILHO2O0 mempasopd,
NPAasUIbHOU NUPAMUODL,
KOPPEeKmMHO apcymenmupys
JlocudecKkue ymeepofcdeHuﬂ
IIT yerBepTh (90 HUacoB)
IIpeodpa3zoBanue TpuronoMerpuyeckux Boipazkennii (30 yacon)

Yeon mesncoy npamoit u nrockocmeio (8 uacoes)

145- | CunHyc 1 KOCHUHYC 3 | YOH3 | lpeobpasosvisams tpuronomer | GO 17

147 | cyMMBI 1 pa3HOCTH KY PHICCKUC BLIPAKCHMA Ha WP | vene
APrYMEHTOR OCHOBE (HOPMYJI CIIOKEHHS. CP s

Pemats TPUTOHOMETPUICCKUC

148- | TanreHc cyMMsbI 1 3 YOH3 | ypasnenus u nepasencrsa @0 17

150 | pasHocTH KY Pa3IMYHBIME METOAMH. NPK | wene
apryMeHTOB as




151

Ilapannenvrnoe
npoeKkmuposanue u
e20 ceolicmea

YOH3

Dopmynuposams u
00Ka3b18aMb CEOUCMEA
napanienvHo2o
NnpOEeKmupOBaHsL.

Cmpoums 6 napannienrbHoul
npoexyuu u300padiceHus
11006020 MpeyeonbHuKa,
napannenocpamma,
NPAMOY20IbHUKA, poMOa,
mpaneyuu, OKpy*CHOCHU.
Dopmynuposams ceolcmea
pomba, npAMOY20IbHUKA,
Keadpama, mpaneyuu,
UHBAPUAHMHbIENPU
napannensHom
npoeKmupo8aHuu.
Hz06pascams 6 napannenvHou
NPOEKYUUPaAsHOOeOpeHH)I0
mpaneyuiouee 0Co CUMMEMPUU.
Hszo6pasicame 6 napannenvrotl
npoexyuu pomo, umMerowuil y2oi
6 600,
ucmpoumvusodpaicenue
8b1COMBI IMO20pOMOA,
npoBeOeHHOUU3.

a) sepuunbl 0cmpo2o yena, 6)
6epPUILHbL TNYNO20 Yend.
Bepuounaenaonocmpoums
uzobpasicenue npasuIbHO
uemulpexy201bHOU NUPAMUOLL,
NpasuUIbHOU Mpey2oabHol
nUPAMUObL, NPABUTLHOLO
mempas’opa

®0
151911

17
Heze
T8t

152

Opmoconanvroe
NPOEeKmMupo8aHue

YOH3

Haxooumv niowaow
OPMOLOHANLHOU NPOEKYUU
MHO20Y20IbHUKA

o0
NPK

17
Heze
1

153

Pewenue 3a0au no
meme « Y201 medxncoy
npAMOU U
NJIOCKOCMbIO»

Yocs

Ipasunvno u HaesOHo
«Cmpoumuv» y2oi mMeicoy
nPAMOU U RIOCKOCHbIO HA
uzobpasicenusax Kyoa,
NPABUILHO20 Mempasopa,
NPABUILHOT NUPAMUObL.
Pewamp 3a0auu na eviuucienue
V208 MedHCOY NPAMOTL U
NIOCKOCMbIO, UCNONb3YSL
usobpasicenus Kyoa,
NpasuUIbLHOU NUPAMUODL,
NpasUIbHO20 Mempasopa.
Pewambo 3a0ayu Ha
00KA3amenbCmeo, NOCMpoeHue,
BbIUUCACHUE C UCHOTIb308AHUEM
uzobpasicenutl Kyoa,
NPAsUILHO20 Mempa’opd,
napasienenuneod, nPasuibHoU
WeCmuy20lbHOU NPUIMbL

CP

17
HeJe
Bt

154-
156

DopMysl
IIPUBEICHUS

YOH3
KY

157-
159

@opMyIIbI JBOMHOTO
apryMeHTa.

YOH3
KY

Omnwupasice Ha POPMYIIBI
CJIOXKCHWUSI, JOKA3hIBATh
(hopMyIIBI IPUBEICHUS,
(bopMyJIbl IBOWHBIX YTIIOB,
(bopMyJIBI CYMMBI U Pa3HOCTH
CUHYCOB (KOCHHYCOB).

@0
CP

18
HeJle
TSt

WP]I
1PK

18
HEle




DopmyJibl
MIOHMKEHUS CTEIICHU

IIpeoGpa3oBrIBaTH
TPUTOHOMETPUUYECKHE
BBIPKCHUS Ha OCHOBE (hOpMYJT
MIPUBEICHUS, POPMYIT JBOHHBIX
Y TIOJIOBUHHBIX YTJIOB, (hOpMyI
CYMMBI U Pa3HOCTHU CUHYCOB
(KOCHHYCOB).

Pewmats TpuroHomeTpuueckue
YpaBHEHMSI U HEPABEHCTBA
Pa3IMYHBIMU METOAAMH.
Ilpeobpaszosvieams TPUTOHOMET
pUYecKue BBIpaXKEHUS Ha
OCHOBE COOTHOILIEHUI MEXKITY
TPUTOHOMETPUUYECKUMHU
(YHKIHSAMU OHOTO U TOTO JKE
aprymMmeHnra. [1o 3HaueHusam
OJIHOM TPUTOHOMETPUUYECKOU
(yHKIMU HAXOJUTH 3HAYCHUS
OCTaJIbHBIX
TPUTOHOMETPHUYECCKIX (PYHKIUI
TOTO K€ apryMeHTa.

CP

JIA

160-
162

Pewenue 3a0au no
meme «Yaon meaxncoy
npAMOoU u
NJIOCKOCMbIO»

Yocs
Ky

Pewamp 3a0auu na eviuucienue
Y208 medcoy npamou u
NIOCKOCMbIO, UCHOb3YSL
uzobpasicenus Kyoa,
npasuIbHOU NUPAMUODL,
npasuIbHO20 Mmempa’opa.
Pewams 3a0auu na
00KA3amenbCmeo, NOCMpoeHue,
BbIULUCICHUE C UCNOTIb308AHUEM
uzobpasicenuti Kyoa,
NPABUILHO20 Mempa’opa,
napasienenunedd, nPAsUILHOU
WeCmuy20lbHOU NPUMbL

HUPK
UPI

18
Hene
IS

163-
165

[IpeoOpa3zoBanue
CYMMBI
TPUTOHOMETPHYECKUX
byHKIUH B
IPOU3BEICHNE

YOH3
KY

166-
168

IIpeoOpaszoBanue
MIPOU3BEIECHUS
TPUTOHOMETPUUECKHUX
GyHKIUH B cyMMy

YOH3

Omupasich Ha HOPMYJIBI
CJIOYKEHUSI, JI0Ka3bIBaTh
(dhopmyJibl ipeoOpa3oBaHus
HPOU3BECHHS
TPUTOHOMETPUUECKHUX (DYHKIIUI
B CYMMY U Ha000pOT.
[IpeoOpa3oBEIBaTH
TPUTOHOMETPHYECKHE
BBIPa)KEHHUS HA OCHOBE (hOPMYJT
(dhopmyn npeodbpazoBaHUs
TIPOMU3BEACHUS
TPUTOHOMETPUUECKHUX (DYyHKIMH
B CYyMMY M IIpeo0Opa30BaHUA
CYMMBI TPUTOHOMETPHUUECKHX
(¢yHKOMH B IPON3BEICHNE.
Pewiath TpUroHOMeTpHYECKUE
ypaBHEHHS U HEPABEHCTBA
pas3IUuHBIMH METOJAMH.

@0
WP]I

19
HeJle
TSt

WP]I
CP

19
HeJe
Bt

169

Temamuueckasn
npoeepounas
paboma «Yeon
MedHcoy npamou u
NJIOCKOCHbI0)

YPK

Ymemo NpUMEHANTb
NOJIY4€eHHble 3HAHUA HA
npakmuke.

1P

19
HEeJEe
Bt

170

Ananus

P

Ymemo npuUMeHsano
NnoJly4eHHble 3HaAHUA Ha

D0

19




memamu4ecKoll npaxkmuxe. HeJe
NnpoBepPOUHOl s
pabomul «Yeon
MexHcOy npAMOU U
NIOCKOCHbIOY»
ILiiockocTu B npocrpancrtie (14 yacos)
171 | Hapannenvrocme 1 YOH3 | ®opmynuposams onpedenenue | PO 19
l’lJZOCKocmeﬁ napaiiejibHoblx niockocmetl HPﬂ Heﬂe
Hcnonvsys moodenu u s
us0bpasicenus
MHOCOCPAHHUKOSB, peutamb
3a0ayu Ha HaAxXoJcOeHuUe
PAaccmosHus om movKu ()0
NI0CKOCMU, MeHCOY 08V M3
napaiieibHbiMu NilOCKOCMAMU,
OM MOUKU Q0 NPIAMOU
172 | IIpeobGpazoBanue 1 YOH3 | IlpeobpasosbiBath BEIpaKCHHs (O]0) 20
BhIpaKeHHs ASiN X Asin x +Bcos X « Buay Csin( X Hese
+t). Pemats
+Bcos X k Buay ) IS
. TPUTOHOMETPUICCKUC
CSIn( X+ t ) YpaBHCHHS 1 HCPABCHCTBA
METOAOM BBCACHUA
BCIIOMOTraTeJIbHOI'O apryMmeHTa
173- | MeTojsl penieHus 4 YOC3 | Pemars TpuroHomerpuieckue 0 20
176 | TPUrOHOMETPUUECKHX KY YPABHCHHA I HCpABCHCTBA WPl | vene
o pa3JIMIHbIMH METOJaMHU.
YpaBHCHHIA s
177 | Pemenue 3ama4 mo 1 YOC3 | lipeobpasosvisams tpuronomer | MO 20
Teme KY pHUYECKHE BBRIPAXKECHUS Ha UPJI | mene
OCHOBE COOTHOIIIEHUI MEX,
«IIpeobpazoBanue yP o CP s
TPUTOHOMCETPUICCKUMU
TPUTOHOMETPUHICCKUX (YHKIUAMHU OZHOTO U TOTO 3Ke
BBIpEl)K@HPIP’I» aprymeHrTa. I1o 3nHauenusIM
OJIHOM TPUTOHOMETPUUYECKON
(byHKL[I/II/I HaAXO0JUTh 3HAYCHUSA
OCTaJIbBHBIX
TPUTOHOMETPUUECKHUX (DYHKLUH
TOrO e aprymMeHTa. Pematp
TPUTOHOMETPUYECKHE
ypaBHEHHUS U HEPAaBEHCTBA
Pa3JINIHbIMH METOJAMU.
178 | Ilpusnaku 1 YOH3 | ®opmyruposams u D0 20
napaineibHoCmu OoKaszeleant npUsHaxy . | 4P | mene
« napaieibHocmu niockocmeu
niockocmel s
179 | Csoticmesa 1 YOH3 | ®opmyruposame u D@0 20
napa]l]le]leblx ()OKa3b18amb meopemsl 0 HPK HCILC
o« CceoLCmeax napajiiejibHolx
niockocmel s

niockocmell.
Hcnonvsysuzobpasicenus
MHO202PAHHUKOS8 U KOPPEKMHO
apeymeHmupys 603HUKAouue
VMGEPHCOCHUS, PeUlamb
3a0aqu: a) Ha NPU3HAK
napaiiebHOCmu 08yxX
niaockocmell; 6) Ha
00KaA3amenbcmeo, NOCMpoeHue
ceueHUll MHO202PAHHUKOS U
BbIMUCTICHUEC UX NEPUMEMPO8,
niowaoeti




180 | Pewenue 3a0au no YOC3 | @opmyruposams u CP 20
meme 00Ka3vb18amMs. NPUSHAKU ) HeJe
«Iapamiersusie napaanenbHoCmu naockocmei s

meopembl 0 c80LlCmeax
niocrocmu) napannenbHulx nioCKOCHel;
meopembvl 0 c0lcmeax
OMPe3Ko8, 3aKNIOYEHHBIX
MedAHcOY 08y M NAPAIETbHLIMU
RAOCKOCMAMU, O C80licmEe
NpAMOU, NepneHOUKYIAPHOU K
OOHOIL U3 08YX NAPAILIENbHbIX
njuockocmel.
Hcnonvzysa usobpasicenus
MHO202PAHHUKOS, Peuams
3a0ayu Ha 0OKA3AMenbCMEBO,
nocmpoenue u blyucietue,
NOBMOPAA NPU IMOM CEOUCTNEA
NapainenbHo2o
(opmozonanbHo2o)
NPOEKMUpo8anus,
NaApainenbHOCmu u
nepneHOUKYIAPHOCIU NPAMBIX
u niockocmel

181- | Pemenue 3a1a4 1o YOC3 | Ipeobpasosvisame tpuronomer | @O 20-

183 TeMeE KY puiuecKue BprEl)KGHI/I? Ha I/IPI[ 21
«TIpeoBpazoBanie VP OCHOBE COOTHOIICHUH MEXKIY Heste

TPUTOHOMETPHICCKIMH
TPUrOHOMETPUICCKUX (bYHKIHSIMHA OJTHOTO M TOTO XKe T
BBIPAKECHUIN aprymenra. [1o 3HauenusaM
OJIHOM TPUTOHOMETPUUECKON
(YHKIMH HaXOIUTh 3HAUCHUS
OCTAaJBHBIX
TPUTOHOMETPHYECKHX (DYHKIUI
TOTO e aprymeHra. Pemiatsb
TPUTOHOMETPHYECKHE
ypaBHEHHSI U HEPABEHCTBA
Pa3IMYHBIMH METOIAMH.

184- | Temaruueckas VPK | Ymers npuvensts nonyuennsie | [P | 21

185 | mpoBepouHast 3HAHWSI Ha TIPAKTHKE. Hesle
pabdora ns
«IIpeobpazoBanue
TPUTOHOMETPHUYCCK
HX BbIPAKEHUI»

186 | Auamus VP YMeTh NpUMEHSITh TOJTyYeHHBIE 21
TeMATHUECKO 3HAHWS Ha TIPaKTHKE. Hee
HpOBepO‘-IHOﬁ pa6OTBI I
«IIpeobpazoBanue
TPUTOHOMCTPUICCKUX
BBIPKCHUIN

187- | Hdsyepannvie yenoi. YOH3 | ®opmynuposams onpedenenue | PO 21

188 | Veon meaxncoy osyms Ky | Oeyepannozoyera. Budems u UP]] | Hene
OCKOCIAMIL nPABUILHO U306paxzcamy UPK st

JUHelHble Yeubl 08YePAHHBIX
Vell08 8 0AHHOM MHO202PAHHUKE.
Pewambo 3a0ayu Ha
HaxoocoeHue: 8enUYUHbl
08Y2PAHHO20 Y2Na, pACCMOAHUSA
Om MOUYKU, PACHONONHCEHHOU
GHYMPU O8Y2DAHHO20 Yeid, 00




e20 2paneii unu e2o pedpa.
Hcnonvzosams uzobpadicenus
KyOa, NPIMOY20JIbHO20
napasnienenunedd, NPAGUIbHLIX
UMY CREYUATIbHBIX NUPAMUO 015
Peutenus pasiuunbix 3a0a4 Ha
osyzpannvie yeuvl

189

Ilepnenouxynaprnocm
b NJIOCKOCMEI.
Ipuznaxu u
ceolicmea

YOH3

Dopmynuposams onpeodeienue
NEPREHOUKYIAPHBIX
naockocmeu. Qopmyauposams
U 00KA3b16aMb NPUHAK
NepneHoOuUKyIAPHOCIU 08YX
njuockocmel.
Pewamv3adauunaonpedenenue
UNPUSHAK NEPREHOUKYIAPHBIX
NIOCKOCMEl, UCTIONb3YS
u300pasicenusi NPAGUILHOZO
mempas’opa, RPasuibHol
nupamuowl, Kyoa

@0
UPI

21
Hele
s

Kommiekcubie yncia (14 yacos)

190-
192

KomruiekcHble yncia
1 apupMeTHYECKHEe
olepalyy HaJl HOUMH

3

YOH3
KY

DopMynupoBaTh ONpPEAETICHUS
KOMILIEKCHOTO YUCIIA,
apu(pMETHICCKIX TEHCTBHH C
KOMILIEKCHBIMU YUCIIAMH,
NEWCTBUTEIBHON U MHUMOK
yacTell KOMIUIEKCHOTO YHCIa,
anredpanveckor GopMsbl
3aMUCH KOMIUIEKCHOTO YHCIa,
MOJTYJIsl KOMIUIEKCHOT'O YHCIIa U
€ro apryMeHTa, COnpsiKEHHbIX
KOMITJIEKCHBIX YHCEIL.
BeinonuaTtes apupmMernueckue
JEUCTBUS C KOMILIEKCHBIMHU
yrcnamu. Haxoaurs
JEUCTBUTENBHYIO U MHUMYIO
4acTH KOMIUIEKCHOIO YHCIIa,
KOMILIEKCHOE YHUCIIO,
CONPSDKEHHOE K JAHHOMY.

010
CP

22
Heze
TSt

193

KoMmnnexcHbie unciia
1 KOOpAHWHATHAasA
IIIIOCKOCTh

YOH3

N3o0pakaTh KOMILIEKCHBIE
YHCjia Ha KOMIIEKCHOM
miockoctu. Haxoauts
KOMHHCKCHy}O KOOp)II/IHaTy
qucia.

®0
WPJ]

22
HeJe
Bt

194-
195

Tpuronomerpuyecka
s popMma 3amucu
KOMIIJIEKCHOTO YHUCIIa

YOH3
YP

Haxonuts Mmonynb
KOMIUIEKCHOTO YKCJIa U €ro
aprymeHt. @opMyJInupoBaTh
OmpeleTIeHUE
TPUTOHOMETPUIECKOH (POpMBI
3aITUCH KOMILJIEKCHOTO YHCJIA.
[IpencraBnsTh KOMILIEKCHOE
YHUCJIO B TPUTOHOMETPUUYECKON
(dhopme. BomonmHAT
YMHOXEHUE, JICJICHUE U
BO3BE/IECHUE B HATYPAJIbHYIO
CTENEeHb KOMILICKCHBIX YUCE]I,
3alICaHHBIX B
TPUTOHOMETPUIECKOH popme.

010
CP

22
HEeJe
Bt




196

Pewenue 3aoay no
meme « Yeon meancoy
08YM3L NIOCKOCMAMUY

Yoc3

Pewams 3a0auu na
HAX0MHCOeHUe PacCmosaHUA
MeACOY CKPeuyUuBaIouUMUCs
NPAMBIMU, UCTIONB3YA
u306padicenus NPasUILHO20
mempa3opa, Kyoa,
NPAMOY20TbHO20
napainenenuneod.
L]enecoobpasno npeoracams
VUAWUMCA peulams 0OHY U my
Jrce 3a0a1y pasnUUHLIMU
Memooamu

UPT
HUPK

22
Heze
T8t

197

Obwui
NnepneHOuKyIsAp 08yx
CKpewuBaruuxcs
npamvix. Yeon
MeHCOY
CKPewu8arouuMUcs.
NpPAMbIMU

YOH3

Hoxazvisams meopemy o
eOUHCMBEHHOCMU 00We20
NEePReHOUKyIAPa 08yx
CKPeUWUBAIOWUXCSL NPAMBIX.
Hoxazvieams, umo paccmosmue
MeAHcOy 08yMs
CKPEUUBAIOWUMUCS NPSIMBLMU
PABHO. @) pACCMOSHUIO MENHCOY
napaiebHbLMU NIOCKOCHAMU,
NPOXOOSUWUMU Yepe3 MU
npamvle; 6) pacCmosaHuw om
000U MOUKU 0OHOU U3 NPIMBIX
00 naockocmiut, npoxoosaujel
uepes Mopyio NPAMyIo
napanienbHo nepeol NPAMOU;
8) paccmosHuIo Om moyKu
nepeceyenus NIoCKOCHu,
NepReHOUKYIAPHOU OOHOU U3
OAHHBIX NPAMBIX, 00
OPMOLOHANLHOU NPOEKYUU HA
9my RIOCKOCMb 6MOPOLL
NpAMOU.

D0

22
Hene
IS

198

Inowaow
OpPMO2OHANLHOU
npoexkyuu
MHO20Y20/IbHUKA

YOH3

Dopmynuposams u
00KA3bIEANb MEOPEMY O
naoWAoU 0 OPMO2OHANLHOU
NPOeKYUU MHO20Y20IbHUKA.

Ha ocnosanuu smoti meopemul,
UCRONB3YSL U300PANCEHUSL
MHO202DAHHUKOB, peuams
3a0auu Ha HAXoHCOeHuUe:

a) naowaou 0CHO8aHUsL
MHO202panHuKa,; 6) niowaou
Ceuenust MHO202PAHHUKA, 8)
08Y2panHO20 yena npu peope
MHO20ESPAHHUKA; 2) Yead MeHCOY
NIOCKOCMSAMU OCHOBAHUS U
Ceyenust MHO202PAHHUKA

D0
CP

22
Hene
st

199-
200

KomriekcHele yncna
U KBaJIpaTHbIE
ypaBHEHHUS

YOH3

HpI/IMeHﬂTB KOMIIJICKCHBIC
YHCNa JUIs PeIIeHHs
anreOpanvyecKux ypaBHEHHH, B
YaCTHOCTH KBaJAPATHBIX
YPaBHEHUH C
JeHCTBUTEIILHBIMU

ko3 punreHTaMu u
OTpPHUIATENLHBIM
JUCKPUMHUHAHTOM.
®dopMmynaupoBaTh OCHOBHYIO
TeopeMy areOpsI

010

23
HEeJe
Bt




201- | Bo3Benenue 2 YOH3 | Bemonusits Bo3BeaeHuE [(]0) 23

202 | KOMIUIEKCHOIO YHcIia KY KOMILICKCHOTO 9HMC/Ia B CTCICHE | [1P]] | Heme
B CTEIleHb. U1 U3BJICKATH KY6I/I‘I€CKI/II/I 151

KOPEHb N3 KOMIIJICKCHOI'O
H3Bneyenue —
KyOHWYEeCKOT0 KOPHS
M3 KOMILICKCHOTO
qupciia

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

204 | teme «KommekcHblie 3HaHWs Ha HPaKTHKE. HeJe
YHCIIa T

205 | Pewenue 3adau no 1 YOC3 | @opmynuposame u nonumams | [PJ] 23
meme «Yeon mesicoy CYWYHOCIMb NpUsHAKa HUPK | Hene
08YMS NJLOCKOCAMUY EpNEHOUKYIAPHOCIIL O6YX TS

niockocmeu, meopem o
ceoucmeax
nepneH()uKyﬂ}szocmu npAMbLX
u naockocmeii. Pewamo
PAaA3IUYHbIMU CI’lOC06aMI/I
3a0auU HA HAXOJICOCHUE
PACCmOAHUL MeXCcOy 08YMs
CKpeuusaromuMucs npAMsbIMu,
GENUYURDL Yeld M@DfC()y
NA0CKOCMAMU, UCNONb3YA
u3o6pa9fcesz MHO202PDAHHUKOB

206- | Temamuueckasn 2 VPK | YmeTs npuMeHsTs Noy4cHHbIC | [[P 23

207 | nposepounas 3HAHMS HA IIPAKTHKE. Heze
paooma «Yeon ns
MedHcoy 08yms
HIOCKOCHAMUY

208 | TemaTnueckas 1 VYPK YMeTb NpUMEHSITh nony4deHtusie | [P 24
l'lpOBCpO‘lHaﬂ 3HaHUA Ha MPAKTUKE. Heﬂe
pabdora ns
«KoMmiekcHbIe
JHCJIA»

209 AH»anus 1 VP YMeTb NpUMEHSTh NOJIyYeHHbBIE 24
TeMaTquCKOﬁ 3HAHUA Ha HpaKTI/IKe. Heﬂe
IIPOBEPOYHON pabOTHI s
«KomruiekcHbie
JHCIIaY

IpousBoanas (16 yacos)

210- | Ompenenenue 2 YOH3 | PopmymupoBath 1 MOHUMAThH 0 24

211 | uncaoBoii KY OTIpE/IeNIeHNE YHCIIOBOM WPl | vene
HOCJIG)]OBaTeJIBHOCTI/I HOC{IGHOB&TGJ’ILHOCTI/I, 3HaTh st

CBOUCTBA YHUCIIOBBIX
M CIIOCOOBI ee HOCIIeI0BAaTENBHOCTEH W yMETh
3adaHUsA. CsoiicTBa UX IPUMEHSITH
YHUCIOBBIX
IOCJIEOBATEHLHOCTE
i

212- | Tlpenen uncmoBo 2 YOC3 | PopmymupoBaTh U MOHUMAThH @0 24

213 | mocnenoBaTeNbHOCTH. OMpEICICHNE Ipeacia CP | menme
OHpeI[eJIeHI/Ie YUCJIOBOU IOCIICA0OBATCIBHOCTU st
npezena
MOCJIEOBATEILHOCTH




214 | Ananuz 1 ypP YMeTh NpUMeHsTh NoJIydeHHble | PO 24
memamuyeckot 3HAHMS Ha TPAKTHKE. Hese
NnpoBepoUHOL s
pabomwl «Yeon
medxncoy 08yms
NAOCKOCHAMU)

Paccmosanus ¢ npocmpancmee (8 uacoe)
215 | Paccmosanue om 1 YOH3 | ®opmynuposams onpedenenue | PO 24
mouku 00 Queypei PACCMOSHUS O MOUKU 00 HUPI | mene
npAMOU U 00 NIOCKOCU
JIs1
Ha uzobpasicenusx
MHO202DAHHUKOB
«euoemov» u,
apeymMeHmupo8anHHo
000CHO8bIBAS, HAXOOUMb
paccmosinue om mo4ku 00
NPSMOUL U NAOCKOCMU
216 | Paccmosnue medicoy 1 YOH3 | ®@opmynuposams onpedenenue | [PK 24
Pueypamu paccmosnnuss MexHcoy 08yMsi Heje
napanienbHbIMU NIOCKOCMAMU,
JIA
Mmexncoy 08yms
CKPeWUBAIOWUMUCS NPAMBIMU.
Ha uzobpasicenusix
MHO202DAHHUKOG
«euoemov» u,
apeymMeHmupo8anHHo
000CHOBbIBASA, HAXOOUMb
paccmosinue mMexncoy
napaniebHbIMU RI0CKOCMAMU,
MeANCOY CKPEWUBAIOUUMUCS
npAMbIMU
217 1) CaoiicTBa 1 YOH3 | llpumensts cBoiictsa DO 25
CXOJISIIIXCS HHCTIOBBIX 5 HeJe
o MOCTIEZI0BATEIBHOCTEHA,
IIOCICA0BAaTCIIbHOCTEN JIs1
BBIBOJIUTH ¥ IPUMEHSTH
2) Berancnenne (GopMyJTy CyMMBI OECKOHEUHOI
npenena reOMETPUYECKON
MOCJICA0BATCIBHOCTHU NOCIEJOBATCIIbHOCTH U€PE3
3) Cymma MOHSATHE TIpe/esia
OECKOHEYHOM
reOMETPUYECKON
pOrpeccuu

218- | Ilpenen ¢pyHKIMU HA 2 YOC3 | Yemanasnusame cymecrsosan | WPJ[ | 25

219 | OeCKOHEYHOCTH U B e npejena GyHKUUU B TOYKE U CP Hene
TOUKE HAXOJIUTh €r0 Ha OCHOBE st

rpaduka GyHkuuu. PaznuaaTs
rpa¥Ky HENPEPHIBHBIX U
Pa3pBIBHBIX (DyHKITHA.

220 | Ilpupamenue 1 VYOH3 | Haxooums npupaiueHne HPK 25
apryMeHTa. apryMeHTa M NpUpalleHue Hee
[IpHpareHe (GYHKIMH B TOYKE. BBIUmciaTh s

prpaiil CPEJIHIOI0 CKOPOCTh JABHYKEHHS
(yHKIIH MaTepHaIbLHON TOYKHU M0
3aKOHY €€ JIBIIKCHUSI.
221 | OnpeneneHue 1 YOH3 | @opmyruposams onpeneneHue 0 25




MTPOM3BOTHOM. IPOU3BOAHOM QyHKIMY B HeJe
3angaum, TOYKE, MPABUJIA BEIYMCIICHHUS st
npou3BoaHbIX. Haxoauts
TIPHBOJUIIING K MPOU3BOAHbBIC BHYHKIHIA,
ITOHATHIO MIHOBEHHYIO CKOPOCTh
MPOU3BOIHOMN JIBIDKCHUSI MAaTEPUATLHOM
222 | Boluucnenue YOC3 | Toukn. Henonesosath WPl | 25
IPOU3BOIHOIM 110 MCXAHIHCCKI HeJle
U TEOMETPHYECKHI CMBICIT
OTpPE/CICHUIO TPOU3BOIHOM B 3a/1a4ax i
MEXaHUKH 1 TEOMETPHH.
223- | I'eomempuueckue YOH3 | Hrmocmpuposame na @0 25
224 | mecma mouex, usobpasicenusx HUP]] | mene
MHO202PAHHUKOB
C653AHHblE C JIs1
2eomempuyecKkoe Mecmo moyex
paccmoAnuAMU 6 npocmpancmea: a)
npocmpancmee PABHOYOANEHHBIX OM Mpex
OQHHBIX HEKOLTUHEAPHBIX
mouyex; 6) pagHOYOANIEeHHbIX OM
CMOpoH 0aHHO20
mpeyeoNbHUKA, 8)
PABHOYOANEHHBIX OM KOHYO8
danHo20 ompesKa, 2)
PABHOYOANEHHBIX OM 08YX
napanienbHulx naocKkocmeti, 0)
PACNONONHCEHHBIX 6HYMPU
08yepantoeo yana u
PABHOYOANEHHBIX OM €20
epanell; e) pagHOYOAIeHHbIX OM
08YX OGHHBIX NEPeceKanuuxcs
npsamvix. Ha uzobpasicenusx
Kyba, npasuibHo2o mempasopa,
NPABUNILHOL NPUMbL Peuamby
3a0auu Ha HAX0JHCOeHUe
paAccmoanUil U Yeno8 Meicoy
NPAMBIMU U HIOCKOCHISIMU,
UCRONb3YSL 2eOMEMPUYecKie
Mecma mouex
225 | Pewenue 3a0ay no YOC3 | Hcnonesys usobpasicenus D0 25
meme «Paccmosnus 6 MHO202PAHHUKOG, HAXOOUMY CP Hene
PaccmosiHus Mexcoy mouKamu,
npocmpancmee) 0 o JIs1
om MmouKu 00 NPAMONU U
naockocmamu. Cmpoums
uzobpasicenus gueyp.
ObocHosvisams peulerus 3a0ay
226- | Borancnenne YOC3 | Haxomuts nponssozyio PO | 26
228 | mpON3BOAHOM. KY bymiunn o popmynam. Ymeth | PIPK | gepe
DopmyIibl U paBuiIa HPHMEHATE (OPMY.Ibi 1 TSt
mpaBuia JudQepeHInpoBaHus.
qepeHIpOBaHHS YMeTh BBIYHCIISAT
229 | Ilousarue u YOC3 | npoussoanyto N-ro nopska CP 26
BbIYMCIICHHE HCAC
IIPOU3BOJHOM N — Oro 1A
TIopsjaKka
230- I[l/]peKTopcKaﬂ VYPK YMeTh NpUMEHATh NOJyUYEeHHBIE KP 26
231 | KOHTpOJILHASA SHAHWA Ha MPAKTHKE. Hejle
pabora 3a 3 st

4eTBepPTh




232-
234

Pewenue 3aoay no
meme «Paccmosnus 6
npocmpancmeey

Yoc3
Ky

Hcnonvsya uzobpasxcenus
MHO202PAHHUKOS, HAXOOUMb
paccmosnusa Mexcoy moykamu,
om mouKu 00 NPAMOI U
naockocmamu. Cmpoums
uzobpasicenus gueyp.

ObocHosvisams peutenus 3a0ay

UPT
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Heze
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BekTopHbIi METOA B I

IV 4erBep

Th (81 4ac)

IpousBoanas (27 yacos)

ocrpanctie (10 yacoB)

235

AHnanu3
JTIUPEKTOPCKOMN
KOHTPOJILHON paboThI
3a 3 4YETBEPTh

1

VP

236-
238

HuddepenunpoBanu
€ CIIO)KHOU (YHKIHH

YOH3
KY

239-
240

YpaBHeHue
KacaTeJbHOU K

rpadguky QyHKIHH

YOH3
KY

Haxoute npousBoHy0
CIIOHOH (YHKIIMH, 00paTHOM
(YHKIMH; COCTABIISATH
ypaBHEHHE KacaTelIbHOH K

rpaduky QyHKIUH.

1PJ

27
Hele
s
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241-
242

Ilonamue eexmopa.
Jlunetinvie onepayuu
HAO 8eKMopamu

YOH3

Dopmynuposams onpeoeneHusL:
8eKMOopda 8 NPOCMPAHCMee;
KOMNIAHAPHBIX 8EKMOPOS,
CYMMBbL, pA3HOCU 08YX
8EKMOPOB, NPOU3EEOeHUs
8eKmMopa Ha YUco.
Dopmynuposams ceolicmsa
JUHEUHbIX onepayuii Hao
sexmopamu u
ULTIOCTNPUPOBAMb UX,
UCNONb3YA U300PaAdCEHUS
MHO202panHuKos. Pewamo
2eomempuyecKkue 3a0aiu
BEKMOPHBIM MEMOOOM, OJis
yez20 nepegooums ycnosue
2eo0Mempuieckoll 3a0ayu 8
8EKMOPHYI0 MEPMUHONO2UIO U
CUMBONUKY, BbINONHAMb
aneebpauveckue onepayuy Hao
8EKMOPAMU U NOJYYEHHDILL 6
6eKMOPHOU hopme pe3yrbmam
8EPHO NEPEBOOUMb «OOPAMHO»,
Ha «eeomempuyeckuil A3viky.Ha
uzobpasicenusx Kyoa,
nupamuowl, napaiieienuneod
8EKMOPHBIM MEMOOOM
onpedensamyb 83aUMHOE
pacnonodicenue modex, NPAMbIX
u nnockocmel. /[lokazvieame
8EKMOPHBIM MEMOOOM
napannenbHOCmy mpex NpsmMvlx
HEKOMOopoUi 00HOU NIOCKOCHU

D0
HUPK

27
Hene
IS

243

Pasznoorcenue
gexmopa no 6azucy.
Komnnanapuwie
8eKMOpbl

YOH3

Dopmynuposams onpedenenusi:
KOMAUAAHAPHBIX 6EKMOPOB;
6EKMOPHO20 baszuca Ha
niockocmu

U 8 NPOCMPAHCMEE, MEoPeMbl O
Pa3N0ACEHUU BEKIMOPA NO 08YM

HEKOJJIUHEAPHbIM U mpem

UPI

27
HEeJe
JIA




HEKOMNIAHAPHLIM 8EKMOPAM.
Ipouszeodumspasznodicenue
6ekmopagoanHomoasuce.
Dopmynuposams nPU3HaKu
KOJUIUHEeAPHOCMU 08YX U
KOMNAAHAPHOCTU TpeX
8EKMOPO8 8 NPOCMPAHCMEe,
ULTIOCPUPYSL UX HA

u306pasicenusax
MHO202DAHHUKOS.

244 | YpaBHeHUe YOH3 | Haxoauts npousBoiHyro @0 28

KacaTeJbHOU K KY CIHOXKHOH BYHKIMH, 0OpaTHOMH CP | menme
(GYHKLIUY; COCTABIISATE

rpaduky QyHKIHH y a5t
ypaBHEHHE KacaTeIbHOM K

246 | teme «Bpruncienue Heze
MPOU3BOIHOMN g
GyHKITUN

247- | Tematuueckas VPK | Ymers npuvensts nonyuenmsie | [IP | 28

248 HpoBequHaﬂ 3HaHUA Ha MMPAaKTUKE. HGI{C
padora s
«Bbruuciienue
NMPOU3BOTHOMI
GyHKIUN»

249 AH”anus VP YMeTb NpUMEHSTh NOJIyYeHHBIE 28
TeMATHUECKOM 3HAHMS Ha TPAKTHKE. Hese
HpOBCpO‘lHOﬁ pa6OTBI JIs1
«Bpruncnenne
MIPOU3BOJHOMN
(GyHKIHMNY

250 | Ckanapnoe VYOH3 | Popmynuposams onpeoenenue: | PO 28
npousgeedenue yena mesicoy osyms HUP]] | vene

HEHYNIe8bIMU BEKMOPAMU,
6€KMOpPO8 16
CKanAPHO20 NPOoU3BeOeHUs 08X
HEHYJIeBbIX GEKMOPOS.
Jlokazvleams ceoticmea
CKANAPHO20 NPOU3BEOCHUS
6EKMOPO8.
Dopmynuposams u
00KA3bLEAMb NPUSHAK
NepneHOUKYIAPHOCTU O8YX
8EKMOPO8
251- | Ilpumenenue KY | Hcnonwsys usobpasicenus kyoa, | @O 28
252 | sexmopHozo memooa NpagIIbHO20 Mempasopa, cpP HeJe
NPAMOY20IbHO0
K peuileHuio JIs1
napainenenunedd, 8eKmMopHbiM
cmepeomempuiecKux MemoooM 0oKA3bLIEaANb
3a0ay napannerbHoCcms u

NepReHOUKYIAPHOCHIL NPAMBIX
U RIOCKOCME, CO0ePAHCAUUX
pebpa, epanu u ceuenus: IMux
MHO202panHukos. C nomouybio
CKANAPHO20 NPOU3BEOeHUs
HAaxXoo0umy GeiUUUNbL Y2108
MeAHCOY NPAMBIMU U
NJIOCKOCMAMU, BbIYUCTAMND
ONUHBL OMPE3KO8, PACCMOAHUSA
om mouKu 00 NPAMOU U
NIOCKOCMU, UCHOIb3YS MOOeNU




u uzobpaoicenus Kyba,
nPasuUIbHO20 MEmMpasopd.
Teomempuueckue 3adauu,
peuiaemvle eKMOPHbIM
MemoOOM, CONPOBOACOamb

P2y MEHMUPOEAHHbIMU
00BACHEHUAMU
253 | Ilpumenenue YOH3 | ®@opmyruposams npusHaku @0 29
TIPOU3BOAHOM U1 HOCTOSTHCTBA, BO3PACTAHHS U Heze
yObIBanus pyHknu. Haxonuts
HNCCIICA0BAHUA JIA
N HPOMEXYTKH BO3PACTAHHSA U
yuxuni yOBIBaHMS (DYHKIWH, 3aJaHHOMI
(bopmyIIoi.
254- | HUccnenoBanue YOC3 | @opmynuposame onpenenenust | HMPJI 29
255 | (yHKumii Ha TOYKM MAKCUMyMa ¥ TOYKH Hene
MHUHUMYMa, KpUTHUECKOH
MOHOTOHHOCTH U JIA
TOYKH, TEOPEMBI, CBA3BIBAIOIINE
OKCTPEMYMbI TOYKM DKCTPEMYMA C
256 | [IpumeHenue KY NpoM3BOAHON. HaxomuTs Touku CP 29
NPOU3BOJHOM IS OKCTpeMyMa (yHKLIH, HeJe
JIOKA3aTebCTBA HauOoJIbIIee M HANMEHBIIEE s
3HaueHMs QYHKIUH Ha
TOXICCTE 1 HPOMENKYTKE.
HCPABCHCTB
257- | IlocTpoenue YOC3 | HAccredosams cpoiictsa HPK 29
258 | rpadukoB QyHKIHIA KY byHKwIH ¢ NOMOIEI0 Hele
[POM3BOJHOM U CTPOUTH s
rpaduku QyHKIHUH
259- | Ilpumenenue YOC3 | HUcnonwsys usobpadicenus kyba, | @O 29
260 | sexmopHozo memooa KV | npasuabiozo mempasopa, HUP]] | vene
NPAMOY2016H020
K peuieHuIo JIA
napanneienuneod, 6eKmMopHbiM
cmepeomempuieckux Memodom doKA3bIEAMb
3a0ay napanneabHocms u
nepnenOuKyIsPHOCHb NPIMBIX
u nrocKkocmet, coOepIHCAUsUX
pebpa, 2panu u cevenus IMux
mnozoepannuxos. C nomousio
CKANAPHO20 NPOU3BEOCHUSL
HAX00UmMb GeIUUUHBL Y2N08
MedNcOy NPAMBIMU U
NAOCKOCIAMU, 6LIYUCTAND
ONUHBL OMPEIKOE, PACCIMOAHUSL
om mouKy 00 npAMot u
NAOCKOCIU, UCNONBb3YS MOOEU
u uzobpasicenus Kyoa,
npasunbio20 mempa’opa.
Teomempuueckue 3adauu,
peuiaembie 6eKmMopHbIM
MemoOOM, CONPOBOICOAMD
ap2yMeHmuUpoEaHHbIMU
00BACHEHUAMU
261 | Temamuueckasn VPK | YMeTb npuMeHsTh nojyueHuse | [P 29
npoeepounas 3HAHMS HA TIPAKTHKE. Henle
paboma «Bexmoput 6 s
npocmpancmee)
262- | [lpumenenue VYOH?3 | Haxonuts Hanbonbuiee [(]0) 30
263 | mpOM3BOIHOM IS KY ¥ HAMMCHBIICC SHAYCHH WP/l | Hene




OTBICKaHHUS (DyHKIMH HA IPOMEKYTKE. BIE:
HaI/I6OHBU.H/IX u Pemarsp 3aJa4u Ha

HAMMEHBIIHIX OIITUMHU3ALIUIO

3HAUYCHUN BEJTUUYUH

264- | 3amauu Ha 3 YOH3 HNPK | 30

266 | oTeICKaHue KY CP Hele
HAnOOIBIINX U JIsL
HAUMEHBIINX
BEJIMYUH

267 | Pemenue 3amad 1o 1 VP HPK 30
teme «IIpousBogHas HEJE

BIE;

268 | Ananuz 1 yP YMeTh NpUMEHSATh NOJyueHHble | PO 30
meMamulleCKOﬁ 3HaHUA Ha MMPAKTUKE. Hemne
npoeepoUHOU s
pabomul «Bexmopul 6
npocmpaucmee»

Koopounamuwtit memoo ¢ npocmpancmee (8 u.)
269 | Jlexapmosa 1 VOH3 | ®opmynuposams: a) @0 30
NPAMOY20IbHASL onpedenenue HUPK | Hene
cucmema koopdunam OPMOHOPMUPOBAHHO20 bA3UCA st
8NpocmMpancmee, 0eKapmosbix

6 npocmpancmee NPSMOY20TbHBIX KOOPOUHAM
sexmopa e 3mom basuce; 0)
onpeoenenus u ceoLcmea
JUHEUHbIX Onepayuti Hao
eexkmopamu, ycioesue
KOANUHeapHOCmu 08yxX
8EKMOPO8 8 KOOPOUHAMHOL
popue.

270 | Koopounamul 1 VOH3 | Hnmocmpuposams smu D0 30
sexmopa 6 ceoticmea CP Hene
npocmpchmee. u onepayuu Ha u306pa9fceHuﬂx s

. Ky0a, 86e0ds basucHvle 6eKmMopbi
Jlunetinvle onepayuu Ha €20 Pedpax, UCXOOSUX U3
HAO 8eKMOpamu 8 00HO 6epuILHbL.
KOOpOUHamax.

Ckanspnoe
npouseedeHue
8€KMOpOo8 8
KOOpOUHamax

271- | TemaTnueckasn 2 VYPK YMeTh npumMensTh nonaydenuse | 1P 31

272 leOBeI)O‘IHaSI 3HAaHUA Ha IMMPAKTUKE. Hee
padora ns
«IIpousBoaHas»

273 An”anus 1 VP YMeTh NpUMEHSITh TOJTyYeHHBIE 31
TeMaTI/IquKOI\;I 3HAHUA Ha MMPAKTUKE. HEne
MIPOBEPOYHON pPabOTHI BIE:
«ITponzBoaHas»

Kom0unaTtopuka u BeposiTHOCTB (14 4.)

274- | TlpaBuio 3 YOH3 | Hcnonvsosame Merox o0 31

276 yMHO)KeHI/Iﬂ. Ky MaTeMaTU4C€CKOU MHAYKIIUN Hene
KOMGHHaTOpHBIe pyu 10Ka3aTCJIbCTBC PAaBCHCTB 151

(HepaBeHCTB, YTBEPXKJICHUH O




3aauu.
[TepectanoBku u
(haxkTopHUaIBI

JETTMMOCTH I[EJIBIX YHCEN),
3aBUCAIIMX OT IIEPEMEHHOM,
NPUHUMAIONIEH HATypaIbHBIE
3HAYEHUS.

Paznuuams MHOXKECTBA U
YIOPAIOYEHHBIE MHOYKECTBA.
DopMyIMPOBATh ONPEIEIICHHS
[IEPECTAHOBKH KOHEYHOTO
MHOKECTBA, pa3MeIIEHHsI

w3 N 31eMeHTOoB 110 K,
coueTaHus (KOMOWHAIIVH)

U3 N 2JeMEeHTOB 10 K.
BEBIYHCIIATE KOTMYECTBO
MEPECTaHOBOK KOHEUHOTO
MHOECTBa, pa3MeIlleH A

13 N 3J1eMEHTOB 110 K, a Takxke
KOJMYECTBO COYCTAHUM

u3 N 311eMeHTOoB 110 K.

277 | Ilpoexyuu 6ekmopos YOH3 | ®opmymuposams u svieooums | OO 31
HA OCb 8 8 KOOPOUHAMHOM 8Ude: Heje
KOOpOUHamax. bopMy1y CRALApHO0 s

npouseederusi 08yxX 8eKMopos;
Hexapmogb Gopmyny evluucienus yeua
npsimoyeoJjibHbvle MmexHcoy 08yMsi BeKMOPAMU U
KOOpOMHClWlbl MOYUKU. ycuosue nepneﬁdukyﬂﬂpﬂocmu
Pewienue 08YX 6eKMOPO8.
npocmenuiux 3a0ay
cmepeomempuu 6
KOOpOuHamax

278 | Pewenue 3a0au Vpox | Hcnonesys usobpasicenue kyoa, | @O 31

KOOPOUHAMHBIM 0606wy | "PasunbHO20 mempasopa, HUP]] | vene
dom enus | PAswbHOl nupamuob, s

memo pewams 6eKmMOPHbIM MEMoOOM

CUCE | 350quu na napanneabHOCHD

Mamu3 | (nepneHOuKyIspHOCHb) NPAMBIX

ayuu | u nIocKocmet, Ha 8bluUCIeHUE
sHanuil | PA3TUHHbIX paccmosnul, y2noe
MeHcoy npAMbLMU

279 | 3aoanue gueyp YOH?3 | Bvisooums popmynel UprPJl 31

ypasHerusmu u HAXO0XCOEHUsL: pACCMOSAHUS Hese
MeAHCOY 08YMA MOUKAMU 8

HepaseHCcmeamMu. 0 . OuHam JIs1
KOOPOUHAMAX; KOOp

Vpasnenue cepor MOYKU, OeNSUMet OMPE30K 6

YpaGHeHue OaHHOM OMHOUWEHUU;

NI1O0CKOCU KOOpOUHamul cepeouvl
ompeska.

Buvigooumn: ypasuenue cgepul
uHepageHcmgouwapa,; ooujee
VPaGHeHUe NIOCKOCHU 8
0eKaAPMOBbIX NPIMOY2OIbHBIX
KOOpOUHAmMax, ypagnenue
NA0CKOCMU, NPoXoosaujell uepes
OaHHYI0 MOYKY
NEePReHOUKYNIAPHO OAHHOMY
6EKMOPY,; YACMHbIE CLYYAU
06wezo ypasHeHus NI0OCKOCMuU
u ux epagpuueckas
unmocmpayus; ypasHeHue
NIOCKOCMU 8 OMPE3KaX;
Gopmyny paccmosinusi om




MOUKU 00 NILOCKOCTU.
Bvisooumw ghopmyny
BBIYUCTICHUSL Y2lld MENHCOY O8YMSL
RIOCKOCMAMU, YCIOBUE UX
napaiierbHOCmuy u

NePREHOUKYISPHOCTILL.
280- | BeIOOp HECKOIBKHX YOH3 | Ilpumensme popmyny 6usoma | WPJ[ | 32
281 | 3;1eMEHTOB. KY HetoToHa 1 TpeyronbHuK Hele
TV ———. [Tackans ans cOKpalEHHOro st
YMHOKEHHS
K02 PUITMEHTHI
282 | CiyyaiiHble cOOBITUS YOC3 | Pasmaate ciywaiiaeie codeitus | OO 32
¥ MX BEPOSITHOCTH Y BBIYUCIATH UX BEPOSTHOCTH Hene
JIs1
283- | TabmmuHoe 1 YOC3 | Ilpencrapmate B TaOMMIHOM U NP/ 32
284 | rpaduueckoe rpaduUecKoM BH/IE JAHHbIE Hese
npeaACTaBJICHUC JIs1
JaHHBIX
285 | CiyyaiiHble COOBITHS KY Pasmmaars cyyaitueie coderrust | MIPJT | 32
1 MX BEPOSITHOCTH Y BBIYUCTATE UX BEPOATHOCTH Hese
JIsL
286 | Ilpsimas 6 YOH?3 | Bwigooums: ypasuenus npamou | QO 32
npocmpancmee 6 10 MOUKe U HANPAGIAIOUEMY UP]] | nene
OODOUHAMA 6EeKMOpY; KAHOHUYeCKue u .
P : napamempuuecKue ypasHe sl
B P p yp
saummuoe NPAMOTL; YPAGHEHUs. NPAMOLL N0
pacnonosicerue 08ym ee mouxam. Haxooums

NPAMOUL U NIOCKOCIU
8 KOOpOUHAMAX.
Paccmosinue om
MOYKU 00 NIOCKOCMU
8 KOOPOUHAMAax

MOUKY nepecedeHust npsiMou u
nirockocmu. B koopounamuom
8u0e 8b1600UMb Popmyny
BLIYUCTICHUSL: @) Yeld MedHCOY
0BYMSL NPSAMBIMU, YCLOBUE UX
napaiienbHOCmu u
nepneHouxyisAprHocmu, 6) yena
Mmexncoy npAMOU U NIOCKOCMbBIO,
VCI08Ue UX NAPALIeIbHOCU U
nepnenouxysprocmu. B
KOOPOUHAMHOU hopme peuiams
3a0ayu: a) Ha cocmaesnenue
ypasHeHus npsamotl, cgpepwl,; 6)
Ha 8blHUCTEHUE YeNd MeNHCOY
08YMSL NPAMBLMU, MENCOY
NPSAMOLL U NIOCKOCMbIO,
3A0aHHBIMU YPAGHEHUSIMU,
onpeoesisi npu HMom,
napaienbHol
(nepneHouKyispHbl) i OHU, 8)
HA 8bIHUCTEHUE PACCMOSHUSL:
om OanHOU MOUKU 00 OAHHOU
nPAMOiL,; MeHcoy
NapaiebHbLMU NPSMbIMU
MENCOY CKPEUUBAIOUUMUCS
NpAMbI- MU, 2) HA HAX0dCOeHUe
MOYKU nepeceyenis NPIMou u
naockocmu. C nomowwio
VPaGHEeHULl NPSIMbIX U
NIOCKOCMEN pewans
agpgunnvle u mempuueckue
3adauu cmepeomempu,




UCNONb3YSL 8 KAecmee
00beKmos usyuenusi Ko,
NPAMOY20TbHbIL
napannenrenuneo, NpasuiIbHuLU
mempasop, NPAGUILHYIO
nUPAMUy, RPAGULLHYIO
npuzmy, cgepy

287-
288

Pewenue 3aoay no
meme «Koopounamwi
8 NPOCMpPancmeey

Yocs
Ky

B koopounammuou ghopme
pewiams 3a0ayu: a) Ha
BbIULUCACHUE CKATAPHOO
npoussedeHUs 08YX 86eKMOpPos U
onpeodenenus,
NepneHOUKyIAPHbL U OHlL, 0)
Ha onpeodenenue, KOJIUHEAPHbI
(KomnianapHol) 1u OaHHblE
6EKMOPbL; 8) HA GbIYUCTEHUE
BENUMUNBL Y2Id MeAHCOY 08YMSL
6EKMOPAMIU; 2) HA 8LIYUCIEHUE
ONUHBL GEKMOPA, PACCMOSIHUSL
MeAHcOy 08YMS MOUKAMU,
HAXodcOeHue KOopouHam
mouku, oersujett OaHHbIIL
Ompe30Kk 6 OAHHOM
omHouenuu; 0) Ha
cocmasnenue ypasHeHus.
naockocmu, cghepwvl; e) Ha
BblYUCTIeHUE YeNd MeAHCOY 08YMSL
NIOCKOCMAMU NO 3A0AHHbIM UX
Vpagnenusim, onpeoenss npu
9MOM, RAPALENbHbL
(nepneHouKyIApHbl) U OHU, JC)
HA GbIYUCTICHUE PACCIOSHUSL:
om OanHOU MOUYKU 00 OAHHOLL
NIOCKOCTIUL; MeACOY
napaiebHoLMU NIOCKOCHISMU.
C nomowwio ypasnenuii
NIOCKOCMEll pewams
appunnvie u mempuueckue
3a0auu cmepeomempu,
ucnonv3ys

6 Kauecmee 00bEKMO8 U3yUeHUs
KV0, NpAMOY20ibHbIl
napasienenuneo, npasuibHblil
mempasop, NPAGULLHYIO
nUPAmMuoy, RPAGULLHYIO

npusmy, cgepy

D0
CP

32
Hele
s

289-
290

YnpaxkHeHud 1o TeMe
«KombuHaTopuka u
BEPOSITHOCTBY.

VP

Vmethb HNPUMCHSATH NOJTYYCHHBIC
3HAaHUA Ha IPAKTUKE.

HNPK

33
HeJle
TSt

291-
292

TemaTnuyeckasn
NpoBepoYHAast
padora
«KomOunaTopuka u
BEPOATHOCTB)

YPK

YMeTh NpUMEHSTh NIOJyYEHHbIE
3HAHMS Ha IPAKTHKE.

I1P

33
HEeJe
Bt

293

Ananus
TEMaTUYECKOU
MIPOBEPOYHON pabOTHI
«Kombunatopuka u
BEPOATHOCTHY

VP

Vmethb HNPUMCHSATH NOJTYYCHHBIC
3HaHUA Ha IMPAKTUKE.

33
HeJle
TSt




IMoBTOpeHne MaTepuasia Mo ajaredpe u Hayajam aHaau3a (13 yacos)

Ilogmopenue mamepuana no zeomempuu (9 uacos)

294

Hrorosoe
MMOBTOPEHUE

1

YOC3
KY

3HaTh MaTepua, H3yYCHHBIN B
Kypce anreOpsl 1 Havyai
MaTeMaTHYeCKOro aHalln3a 3a
10 kmnacc

YMeTh IpUMCHSTH
MOJTyYCHHBIC 3HAHUS Ha
TIPaKTHUKE.

YMeThb JTOrH4eCKHU MBICIUTD,
OTCTanWBaTh CBOIO TOUKY 3PCHUS
W BBICITYIIINBATh MHEHUE
ApYTHX,

paboTaTs B KOMaH/Ie.

WPK
150911

33
Hele
s

295-
297

Iloemopenue
Mamepuana no
2eomempuu

ypP

Dopmynuposams u
00Ka3LI6AMb BCE MEOPEMbl
kypca 10 kracca. Boisooums u
KOMMEHMUpo8amy 6ce
dopmynvt kypca 10 kracca.
Hnmiocmpuposams meopembl
Ha MOOenax u u300padicenusx
Ky0a, npasuibHoco
mempas’opa, NPasuibHbIX
npu3M U nUPamuo,
napannenenuneode. Pewamo
3a0avu Ha nocmpoenue,
00KaA3aMenbCmeo

U 8blYUCTICHUE, NPABUTLHO U
HA2NAOHO 8bINONHAAL PUCYHKU U
KOpPEKmHO ap2yMeHmupysi
YMBepAHcOenUs 102U4ecKo2o,
KOHCMPYKMUBHO20 U
BbIUUCTUMENbHO20 XapaKmepd

@O
HUPK
UPI

33
HeJe
TSt

298-
301

Hrorosoe
IMOBTOPEHUE

YOC3
KY

3HaTh Marepual, U3yYeHHbIN B
Kypce anreOpsl 1 Hadam
MaTeMaTHYeCKOro aHal3a 3a
10 xnacc

YMmeThb NpUMEHATD
TIOJTy4eHHBIE 3HAHUS Ha
HpaKTHKE.

YMeTh JIOTHUYECKH MBICIIUTD,
OTCTaMBaTh CBOIO TOUKY 3PEHHUS
1 BBICITYIINBAaTh MHEHUE
Apyrux,

paboTarb B KOMaHe.

HPK
WPJ]

34
HeJe
Bt

302-
303

Hrorosas
KOHTPOJIbHAS
padora

YPK

Vmethb MNPUMCHSATH OJTYYCHHBIC
3HAaHUA Ha MMPAKTUKE.

KP

34
HeJle
TSt

304-
306

Iloemopenue
Mamepuana no
2eomempu.

ypP

Dopmynuposams u
00Ka3b16AMb 6Ce MEOPEMbl
xkypca 10 kracca. Boisooums u
KOMMEHMUpo8ams ce
dopmynvl kypca 10 knacca.
HUnnrocmpuposams meopemol
Ha MOOENAX U U300padiCeHUsx
Ky0a, npasuibHo2o
mempasopa, npasuibHbIX
npuzM U nUPamuo,
napainenenunede. Pewams
3a0auu Ha nocmpoeniue,
00KA3amenbcmso

@0
HUPK
HUPT

34
HeJle
TSt




u sblyUcIeHue, NPasUIbLHO U
HA2NI5L0HO BLINONHASL PUCYHKU U
KOpPEKmHo ap2yMeHmupysi
YmeepHcOeHUs 1I02U4ecKoz2o,
KOHCMPYKMUBHO20 U
BbLIUUCTIUMENbHO20 XapaKmepda

307 | AHamu3 UTOTOBOM 1 VP YMeTh NpUMEHATS nonyueHtbe | DO 35
KOHTPOJIbHOU 3HAaHMS HA IPAKTHKE. Heme
paboTHI. .

308- | Pemmenne KM ET'D ) KY Ywmets npumenath nonygennsie | JPK | 35

312 3HAaHUA Ha IMPAKTUKE. Hele

JIsA

313 | Ikzamen no 1 VYPK | ©opmyruposamo u akzam | 35

2eomempuu doKazvleams 6ce meopemoi el Heze
kypca 10 kracca. Boisooums u

KOMMEHMUpo8amy 6ce
dopmynvt kypca 10 kracca.
Ymemv omeemumeo na sonpoc
ycmuozo bunema. B 3a0annbix
MHO202PAHHUKAX HAXOOUMb
yenvl MesHcOy NPAMbIMU, MEAHCOY
nPAMOUL U NIOCKOCMbIO.
Cmpoumb ceuenue
MHO202DAHHUKA U HAXOOUMb
ezo niowads. Haxooums
paccmosinue mexncoy
CKPeWUBAIOWUMUCS NPAMBIMU,
om mouKku 00 nPsAMou u
nrockocmu. Pewams 3a0auu na
nocmpoenue, 00Ka3amenbCmeo
U sblyUCIeHUE, NPABUTLHO U
HA2NIAI0HO BbINONIHAS PUCYHKU U
KOPPEKMHO apeyMeHmupys
YmEepICOeHUs TI02U1eCK020,
KOHCMPYKMUEHO20 U
BbIUUCTUMENbHO20 XApAKmepa

JIs1

314- | Hmoeoswiii ypox 2 VP IMonBeneHre UTOrOB yueGHOTO 35
315 roaa Heze
JIAd

4. Kputepuu oneHMBaHus pe3yJbTATOB

Kpurtepun onenuBannsi NMCbMEHHBIX padoT:

[TpomesxyTouHas aTTecTanus o MaTeMaTHKe: anredpe 1 HayajaM MaTeMaTHYeCKOro aHajusa,
reOMEeTpUH MPOBOAUTCS B (hOpME TECTOB, MAaTEeMaTHMYECKUX JUKTAHTOB, MPOBEPOYHBIX pPadoT,
TeMaTUYeCKHX paboT, KOHTPOJIBHBIX PalboT (B KOHIIE KaX/10i ueTBepTH) U Osuir-onpocos (mo 10-15
MHUHYT) B KOHIIE JIOTHYECKU 3aKOHYEHHBIX OJIOKOB yueOHOro marepuaina. Mrorosas arrecrauus mo
anreOpe MpenxycMOTpeHa B BUJE UTOTOBOM MPOBEpOYHOI pabOThI, IO FTEOMETPUH — B BUJIE YCTHOTO
9K3aMeHa.

[TpoBepounsle paboOThl UMEIOT oOywaromuii xapakrep. Ilpu mpoBeneHHH NPOBEPOUHOI
paboTHI TIPEANOJIaracTcsl UCMOIb30BaHNUE YUAIIMMHUCS JTHO00M CIIpaBOYHON JIUTEpaTyphl (YUCOHHUK,
pabouas terpajs.) [lpu 3ToM Oy1yT IPUMEHATHCA CIIEAYIONINE KPUTEPUH OLICHUBAHUS:




100% - otmeTka «5»
oT 99% 1m075% - ormeTka «4»
ot 74% m050% - orMmeTKa «3»
Hoke 50% - orMeTKa «2»
0T 00bEMa BBITMOJIHAEMON CAMOCTOSITEIIBHONW PaOOTHI.
Temaruueckue pOBEpOUYHBbIC PAOOTHI U KOHTPOJIbHBIE PAOOThI UMEIOT KOHTPOIHPYIOIIHIA
xapakrtep. Kpurepuii oneHku:
86% -100% - oTmeTka «5»
or 71% 1o 85% - ormerka «4»
or 50 % mo 70% - ormetrka «3»
Hke 50% oTMeTKa «2»
0T 00bEeMa BBIMTOJTHAEMON MPOBEPOYHON MIIM KOHTPOJIBHON PabOTHI.
TecTbl HOCAT KOHTPOJIUPYIOIIMK XapakTep, 3aJaHusl OXBaThIBAIOT OCHOBHOI Marepual
yueOHuka. Kpurepuii omeHku:
100% - onenka «5»
oT 99% n075% - omenka «4»
ot 74% 1m050% - omeHka «3»
aumxke 50% oreHka «2»
0T 00beMa BBIMIOJIHAEMOTO TecTa. UTOOBI UCKIIOYUTh BO3MOKHOCTh YTaJIbIBAaHUS WU CIIUCHIBAHUS
YYCHUK B UEPHOBHUKE MPEACTABIISIET PELICHUE BCEX 3a/1a4 TECTa.
OtmeTka «1» cTaBUTBHCSA 32 MPOBEPOUHYIO, TEMATHUECKYIO, KOHTPOJIbHYIO PadOTy WUIU TECT,
€CJIM YYCHUK HE BBITIOJIHHIII BEPHO HU OJTHOTO 33JIaHUs WK HE cAasl padoTy.

KpuTepnu Ol¢cHUBAaHHUSA YCTHBIX OTBETOB

OTBeT OLICHMBAETCSA OTMETKOM «5», €CIIH VICHHK:

- TIONHO PACKpBUI COJEp’KaHHE Marepuala B o0beMe, MPeAyCMOTPEHHOM MPOrpaMMOi U
y4eOHUKOM;

- U3JIOKWI MaTepuall TPaMOTHBIM  S3bIKOM, TOYHO HCIHOJb3YyS MAaT€MAaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEICTICHHOM JIOTHUECKOM MOCIIeI0BATEIbHOCTH;

- TPaBUJIBHO BBIMIOIHUI PUCYHKH, YEPTEXH, TpadUKH, COMYTCTBYIOIINE OTBETY;

- TIOKa3aJ yYMEHHE WJUTIOCTPUPOBATH TEOPHI0 KOHKPETHBIMU MPUMEPAMH, MPUMEHSTH €€ B
HOBOH CUTYAIIMH MPU BBITOJIHEHUH MPAKTUYECKOTO 3aJaHNUs;

- TIPOJICMOHCTPUPOBAJI 3HAHME TEOPHUH paHee U3YUYEHHBIX COMYTCTBYIOIIHUX TEM,
c(hOPMUPOBAHHOCTh U YCTOMYMBOCTH UCTIONB3YEMBIX IPU OTBETE YMEHUI U HABBIKOB;

- OTBEYAJI CAMOCTOSITEHHO, 0€3 HaBOIANINX BOTIPOCOB YUUTEJIS;

- BO3MOKHBI Of]HA — JIBE HETOYHOCTH INPHU OCBEIICHHE BTOPOCTEIEHHBIX BOIPOCOB WUIIU B
BBIKJIaJIKaX, KOTOPHIE YUEHHUK JIETKO UCITPABHUII TMTOCTIE 3aMEUaHUs YIUTEIIA.

OTBeT OlleHUBaeTCsl OTMETKON «4», eciu YIOBJIETBOPSET B OCHOBHOM TpeOOBaHHUSAM Ha
OLIEHKY «5», HO IIPX 3TOM MMEET OJINH U3 HEAOCTATKOB:

- B M3JIO)KCHUM JIOMYIICHBl HEOONbIIME TPOOENbl, HE HCKA3MBIIEE MaTEeMaTHYECKOE
COJIEp’KaHUE OTBETA;

- JIONyILIEHbl OAWH — JBa HEJOYeTa IPU OCBELIEHUH OCHOBHOTO COJEp>KaHUS OTBETa,
WCIIPABJICHHBIE 110CJIE 3aMEUYaHMs] YUUTENS;

- JomyulleHbl omuOKka wiu Oojiee JByX HEJOYETOB IIPU OCBEIIEHHWH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIIPABIICHHBIE MTOCIIE 3aMEYaHUs] YUUTEIS.

OrMeTKa «3» CTAaBUTCI B CIAECAVIOMINX CAVUAAX:




- HEMOJHO PACKPBITO COJep’KaHuEe Marepuayia (CoAaep:KaHUE HU3JI0KEHO (parMeHTapHO, He
BCErJa IMOCJIE0BATENIbHO), HO MOKa3aHOo oOIliee MOHWMAaHHE BONPOCA U MPOAEMOHCTPHPOBAHBI
YMEHHUS, IOCTATOYHBIE JIJIs1 YCBOSHHS POTPaMMHOI0 MaTepuara;

- WMEJNHCh 3aTPyAHEHHUS WM JONYyIIEHBl OMIMOKM B ONpPEACTICHUH MaTeMaTHYeCKOH
TEPMHUHOJIOTHH, YepTEekaxX, BHIKIAAKAX, UCIPABICHHBIE TIOCIE HECKOIbKUX HABOASIIUX BOIPOCOB
YUUTEJIS;

- YYEHUK HE€ CHOpPaBWJICS C NPUMEHEHHWEM TEOPUU B HOBOW CUTyallUd IPH BBINOJIHEHUU
IIPaKTUYECKOI0 33/1aHUs, HO BBIIOJHWI 33JaHUs 0053aTENbHOIO YPOBHS CIOKHOCTH IO JTaHHOMN
TeMe;

- IpU JIOCTATOYHOM 3HAHUU TEOPETUUYECKOIO0 MaTepuana BbIABIEHA HEIOCTATOYHAs
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIACYIOUIUX CIyYasx:
- HE PacKpBITO OCHOBHOE COJICpIKaHNe y4eOHOTo MaTepHaa;
- oOHapy)XeHO HE3HaHWE YYCHUKOM OOJbIIeH WM HamOoiee BaKHOW YacTH ydeOHOro
MarepHania;
- JONMYUICHBI OMIMOKM B ONPENEICHHH IOHSTHH, TPH HUCIOJb30BAHUH MAaTEMaTHUYECKON
TCPMHUHOJIOTMH, B PHUCYHKAX, YCPTCKAX HIIU I‘pa(bI/IKaX, B BBIKJIaZIKaX, KOTOPLIC HC HCIIPABJICHLI
MIOCJIe HECKOJIBKUX HABOJSIINX BOIIPOCOB YUHUTEIIS.




