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PaGouasi nporpaMma y4e0HOro npeamera’

«MaremaTuka»
(6a3zoewtii ypoeens)

1. IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

! Tanuas pabouas mporpamma sBisieTcss 0a30BOM Ui yuUTeNs-IPEAMETHUKA. KOIMYECTBO YacoB B TEMAaTHYECKOM
IUTAaHUPOBAHHUU B KaXJIOM KJlacce KOPPEeKTUPYeTCsl B cOOTBeTCTBUH ¢ yueOHbIM mumaHoM OOIT COO B 3aBUCHMOCTH OT MPOGIIIS
00y4eHHUs.



«MaTeMaTHKA»

JIMYHOCTHBIE Pe3yJbTAThI B chepe OTHOIIEHNH 00yyaromuxcs K cede, K CBoeMy 310POBbIO,

K MO3HAHMIO cels:

— OpHeHTalysl O0yJaloIuXcs Ha JOCTH)KEHHE JIMYHOTO CUACThs, PEaTU3aIMI0 MO3UTUBHBIX >KU3HEHHBIX
NEPCHEKTHB, WHUIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTH U  CIIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOIPEEIIEHNIO, CIOCOOHOCTh CTABUThH LIETIU U CTPOUTH )KMU3HEHHbIE TJIaHBI;

— TOTOBHOCTh M CIHOCOOHOCTH oOOecmeuuTh cede M CBOUM OJIM3KMM JOCTOMHYIO JXKU3Hb B Ipoliecce
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JI€SITEBHOCTH;

— FOTOBHOCTH M CLIOCOOHOCTH 00YYAIOIINXCSl K OTCTAMBAHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOT'O MHEHUS,
TOTOBHOCTh W CIIOCOOHOCTh BBIPAOATHIBATH COOCTBEHHYIO TO3WIIMIO 0 OTHOIIEHUIO K OOIIECTBEHHO-
MOJINTUYECKUM COOBITHSIM TPOLLJIOTO0 U HACTOSILEr0 HAa OCHOBE OCO3HAHUS U OCMBICIICHUS HCTOPHH,
JYXOBHBIX LICHHOCTEW U JOCTUKEHUM HAILIEH CTPaHbL;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYaOIIMXCSl K CAMOPAa3BUTHUIO W CAMOBOCIHUTAHHIO B COOTBETCTBHH C
O0IIIEYeTIOBEYECKIMH [EHHOCTSIMA W HJI€AJIaMU TPAXKITAHCKOTO 0OIIecTBa, MOTPEOHOCTh B (PU3MUECKOM
CaMOCOBEPILIEHCTBOBAHUM, 3aHITUAX CIIOPTUBHO-030POBUTEIBLHON JEATENBbHOCTbIO;

— IPUHATHE U peau3alys IIEeHHOCTEH 3I0pOBOTO M 0€30MacHOTro 00pasa KU3HU, OepeKHOE, OTBETCTBEHHOE
Y KOMIIETEHTHOE OTHOILIEHUE K COOCTBEHHOMY (PHU3UYECKOMY H IICUXOJIOTUYECKOMY 3710POBBIO;

— HEMpUITHE BPEAHBIX MPUBBIUEK: KYPEHHS, YIIOTPEOJICHHS allKOroisl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMmeHHIT o0yqaromuxcs Kk Poccun kak k Pogune (OreuectBy):
— poccuiickas UIEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MACHTUYHOCTU B MOJUKYIBTYPHOM
COLIMYME, YYBCTBO IPHUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOM OOILIHOCTH POCCHHCKOIO Hapoja U cynbde
Poccun, naTpuoTu3M, ToOTOBHOCTH K CIIy’KEHHIO OTE€UYECTBY, €T0 3alIUTE;

— YBaXEHHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH Iiepel PoauHON, ropocT 3a CBOM Kpai, CBOXO
Poauny, npomutoe ¥ HacTosilee MHOIOHAallMOHAJILHOTO Hapoaa Poccuu, yBakeHHE K TOCYIapCTBEHHBIM
cumBoJiaM (rep0, ¢uiar, THMH);

— (opmHupoBaHUE YBaXXEHHSI K PYCCKOMY SI3bIKY KakK rocyAapCTBEHHOMY s3bIKy Poccuiickoii denepauuu,
SBIIAIOIIEMYCSI OCHOBOM  pPOCCHMCKOW HWAEHTUYHOCTM U  IJIABHBIM  (PAKTOPOM  HAI[MOHAJIBHOTO
CaMOONPEEIICHHUS;

— BOCIHMTAaHHWE YBAXKEHMSI K KYJIbType, S3bIKaM, TpaJuLUSM K OObIYasM HApOJOB, MPOXKHUBAIOIIMX B
Poccuiickoit ®enepanuu.

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHUHIT O00YyYAIIUXCH K 3aKOHY, TOCYAapcTBY H K
rpakIaHCKOMY 00ILeCTBY:

— TPaXXJAaHCTBEHHOCTh, TPAXIAHCKAs MO3UITUS aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHIICKOTO 00IIEeCTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE TpaBa M OOS3aHHOCTH, YBAKAIOIIETO 3aKOH W TPABOMOPSIOK,
OCO3HaHHO TPUHUMAIOIIETO TPAJUIIMOHHBIE HAIMOHAJIBHBIE W OOIICUETIOBEYECKHE TYMAHUCTUYECKUE U
JEMOKPATHIECKHE IIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOIIIECTBEHHOM KU3HH,

— IpU3HAHUE HEOTUY)KIa€MOCTH OCHOBHBIX TIpaB M CBOOOJ UeJIOBEKa, KOTOPhIE MPUHAIEKAT KaXKIOMY OT
POXKIEHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0e3 HapylieHUs mpaB u cBOOOA
JIPYTUX TUI], TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa M CBOOOBI UETOBEKA U TpaKJaHWHA COTJIACHO
OOIIeNMpPU3HAHHBIM MPUHIIUIIAM U HOPMaM MEXIyHApOJIHOTO TpaBa W B COOTBETCTBUU ¢ KoHcTuUTymmein
Poccuiickoit deneparuu, npaBoBasi ¥ MOJIUTUYECKAS TPAMOTHOCTD;

— MUPOBO33pEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOE Ha JUAJIOTe KYJIbTYp, a TaKXKe pa3InuHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B IIOJIMKYJIbTYPHOM MHUPE;

— MHTEpPUOpHU3AIUS LEHHOCTEW EMOKpPaTUU W COLMAIBHON COJIUIAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY
PEryJIMPOBAHUIO OTHOILICHUH B TPYIINE WM COLMATBLHON OPraHU3ALNH;



— FOTOBHOCTb 00y4aIOIINXCs K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATUH PEIICHUHN, 3aTparuBarolluX ux rnpana
U MHTEPECHl, B TOM YHCJIE B PA3IMUYHBIX (opMax OOIIECTBEHHOW CaMOOpPTraHU3allMH, CAMOYIPAaBICHHUS,
OOIIECTBEHHO 3HAYMMOM JEATEIbHOCTH;

— MIPUBEPIKEHHOCTH UM UHTEPHAIIMOHAIU3MA, IPYKObI, pABEHCTBA, B3aUMOTIOMOIIIA HAPOJIOB; BOCITUTAHHE
YB@XKUTEJIBHOTO OTHOLIEHUS K HAalUWOHAJIbHOMY JOCTOMHCTBY JIIOAEH, HMX 4YyBCTBaM, PpPEIUTHO3HBIM
YOCKICHUSIM;

— TOTOBHOCTh OOYYAIOIIMXCS HPOTHUBOCTOSTH HACOJOTHMHM JKCTPEMHU3Ma, HAIMOHANu3Ma, KceHohoOuu;
KOppYNUUH; JUCKPUMUHALUMUM 11O COLIMAJBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJbHBIM IpPHU3HAKAM U
JPYTUM HETATUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

JINYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUI 00YyHAIOIIMXCSH C OKPY:KAIO MMM JIIOJAbMM:

— HPaBCTBEHHOE CO3HAHUE U MTOBE/ICHNE HA OCHOBE YCBOCHUS OOIICUEIIOBEYECKUX [IEHHOCTEH, TOJIEPAHTHOTO
CO3HAHMS U TMOBEJCHHS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH AMANOr C APYTUMHU
JIIOJIbMU, TOCTUTaTh B HEM B3aMMOIIOHUMAaHUS, HAXOAUTh OOIINE LENHU U COTPYAHUYATH JIJISl UX TOCTHIKEHUS;
— MPUHATHE TYMAaHUCTUYECKUX 1IEHHOCTEH, 0CO3HaHHOE, YBAXKUTEIHLHOE U 100pOKeIaTeIbHOe OTHOLICHHE K
JIPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;

— CIIOCOOHOCTBH K COMEpeKUBAaHUIO U (OPMUPOBAHKE MO3UTUBHOTO OTHOUICHHS K JIIOJASM, B TOM YHUCIE K
JUIAM C OTrPaHWYCHHBIMU BO3MOXHOCTSMH 3JI0POBbSI M HHBAUAAM; OCpEKHOE, OTBETCTBCHHOC H
KOMIIETEHTHOE OTHOUIEHUE K (PU3MUECKOMY M TICHXOJIOTHYECKOMY 3JI0POBBIO JAPYTUX JIOJEH, YMEHHE
OKa3bIBaTh MEPBYIO TOMOIIIb;

— ¢GOopMHpOBaHUE BBIPAKCHHOW B TOBEJCHWM HPABCTBEHHOW MO3UIMH, B TOM YHCJIE CIIOCOOHOCTH K
CO3HATENFHOMY BBIOOPY J00pa, HPABCTBEHHOI'O CO3HAHMSI W TIOBEJCHUS HAa OCHOBE YCBOCHHS
00IIIeueIOBEYECKUX LIEHHOCTE M HPABCTBEHHBIX YYBCTB (UECTH, JIOJITa, CIPABEIIMBOCTH, MUJIOCEPAUS U
IpyKemoous);

— pa3BUTHE KOMIIETEHLUUA COTPYIHUYECTBA CO CBEPCTHUKAMU, JE€TbMHU MIJIQJIIETO BO3pPAcTa, B3POCIbIMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOHM, y4eOHO-HCCIIeI0BATEIbCKOM, MPOEKTHOM M JPYrux BUAAX
NEATEIIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00y4al0IHUXC K OKPYKal0LeMy MHPY, s KMBOMH
NpUPOJIE, XYA0KEeCTBEHHOM KYyJIbType:

— MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAyKHM, 3HAYUMOCTH HAYKH,
TOTOBHOCTh K HAYYHO-TE€XHHYECKOMY TBOPUECTBY, BIaJICHHE JOCTOBEpHOW WH(pOpMalMell o meperoBbIX
JTOCTUKEHHSIX U OTKPBITUSX MHUPOBOM U OTEYECTBEHHOMN HAyKH, 3aMHTEPECOBAaHHOCTh B HAYYHBIX 3HAHHSIX 00
yCTpOIicTBE MUpa U OOIIECTBA;

— FOTOBHOCTb U CITIOCOOHOCTB K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOpa30BaHHUIO, HA TPOTSKEHUH BCEH )KU3HH,
CO3HATENbHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO yCIEUTHONW MPOo(deCcCHOHATbHOU U
OOIECTBEHHON NEATEILHOCTH;

— DKOJIOTHYECKas KyIbTypa, O0epeskHOe OTHOIICHHUS K POAHOMN 3emiie, IpUpOoIHBIM OoratcTBaM Poccuu u mupa;
MMOHUMAaHUE BIIMSHUS COLMAIBHO-D)KOHOMHUYECKUX MTPOLIECCOB HA COCTOSIHUE TPUPOTHOM

U COUUAIBHOM CpeJlbl, OTBETCTBEHHOCTH 3a COCTOSIHUE MPUPOIHBIX PECYPCOB; YMEHHS U HABBIKK Pa3yMHOIO
MPHUPOIOTIONB30BAHUS, HETEPITUMOE OTHOIICHHE K JICHCTBUAM, IPUHOCSIIUM BPE]l IKOJIOTUN; TPHOOpEeTEeHUE
ONBITa YKOJIOTO-HANPABJICHHOMN JEATEIBHOCTH;

— 9CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K ACTETUYECKOMY 00YCTPOMCTBY COOCTBEHHOTO OBITA.
JInuHOCTHBIE pe3yabTaThl B cdepe OTHOMIEHUI O00y4alOIIMXCA K ceMbe M POAUTESIM, B TOM YHCJIe
MOATr0TOBKA K CEMEHHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHUE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEeMEMHOMN
KU3HH,

— TOJIOKHUTENBHBI 00pa3 CeMbU, pOAUTENHCTBA (OTIOBCTBA M MATEPUHCTBA), HHTEPUOPU3ALIUS
TPaJIULIMOHHBIX CEMENHBIX [IEHHOCTEMH.

JInyHOCTHBIE pe3yabTaTbhl B c(depe OTHOMIEHUS O0O0Yy4YAKINMXCH K TpPyAy, B cdepe cOHMAIBHO-
IKOHOMHUYECKUX OTHOIICHHIH:



— yBa)KCHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymieill mpodeccuu Kak MyTh M CIOco0 peanu3ainuu COOCTBEHHBIX JKU3HEHHBIX
TJTAHOB;

— TOTOBHOCThH 00YYaIOIIUXCS K TPYAOBOH MPo(hecCHOHAIBHOM NesITeIbHOCTH KaK K BO3MOXXHOCTH YYacTHSI B
PELIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, O0IIEHAIIMOHAIBHBIX MTPO0IIEM;

— HOTPEOHOCTH TPYIAUTHCS, YBAKEHHUE K TPYIY U JIOASIM TPYAA, TPYIOBBIM JOCTHKEHUSIM, T0OPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUYECKOE OTHOILIEHHUE K Pa3HbIM BHAaM TPYAOBOH AESATEIbHOCTH;

— TOTOBHOCTB K CaMOOOCITY>KHUBAaHHIO, BKJIOUYasi 00y4eHHUE U BBIIOJHEHHE JOMAIIHUX 00S3aHHOCTEH.
JInuHocTHBIE pe3yabTaThl B cdepe GU3NIECKOro, NCUX0J0THYeCKOro, COHMAJIBLHOI0 U AKA1eMHYeCKOI0
0J1aronoyyyusi 00y4arommxcs:

— (usnyeckoe, IMOIMOHAIBHO-TICUXOJIOTUYECKOE, COIHAIbHOE Oaromnoiyyne OOy4aroIuXcs B KHU3HH
00pa3oBaTeNbHONW OpraHU3allMK, OMIYIIEHHE JeTbMU O€30HacHOCTH M ICHXOJIOTHYECKOT0 KomdopTa,
MH(POPMAIIMOHHOHN 0€30MacHOCTH.

IInanupyemMsblie MeTanpeaMeTHbIe pe3ybTaThl ocBoeHust QOII
MeramnpeaMeTHble pe3ybTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMmbl MPEACTaBICHbI TPeMs
rpynrnaMu yHUBEpcaabHBIX yueOHbIx neiictuii (Y'Y I).

1. PeryasiTUBHbIE yHHBepcaJdbHble yueOHbIE AeiicTBUSA
— CaMOCTOSATENBHO OMPEACTATh LN, 3a/1aBaTh MapaMeTPbl M KPUTEPUH, IO KOTOPHIM MOKHO OIIPEIENIUTH,
YTO L1€JIb JOCTUTHYTA;
— OIICHMBATh BO3MOXKHBIE MOCJIEICTBHS JOCTH)KEHHUS MOCTABJICHHOM IENU B JIEATEILHOCTH, COOCTBEHHOM
KU3HU U )KU3HU OKPYKAIOIIMX JIHOEH, OCHOBBIBAsICh HA COOOPaXEHUAX STUKU U MOPAJIH;
— CTaBUTh U (OPMYJIUpPOBaTH COOCTBEHHBIE 3a/laud B OOPa30BaTENbHOW MEATEIBHOCTH M >KU3HEHHBIX
CUTYyaLUsX;
— OLEHMBATh pecypchl, B TOM 4YHCIE BpeMs U JApYrue HemaTepHuajbHble PECcypchl, HEOOXOIUMBbIE JUIs
JOCTHKEHUSI TIOCTAaBICHHOM LIeNH;
— BBIOMpATh TYTh JOCTHKCHHS IEJH, IUIAHUPOBATH pEIICHHE ITOCTABICHHBIX 3a/a4, ONTUMH3UPYS
MaTepHalIbHbIC 1 HEMaTepHalbHbIE 3aTPaTHI;
— OpPraHu30BbIBaTh A(P(EKTUBHBIN MMOMCK PECYPCOB, HEOOXOAUMBIX JJIS TOCTHKEHUS TIOCTABICHHOM 11EJH;
— COIOCTAaBJIATH MOJYYECHHBIH pe3ybTaT IeATEbHOCTH C OCTAaBIEHHON 3apaHee LEeNbIo.
2. [o3naBaTe/IbHbIe YHHBeEPCAJIbHbIE YUeOHbIE TelcCTBHA
BbINyCKHUK HAYYUTCS:
— WCKaTh M HAXOJUTHb 0OOOIICHHBIE CIIOCOOBI PEIIeHHs 3a/1a4, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIH
MH(OPMALIMOHHBIN TIOUCK U CTAaBUTh HAa €0 OCHOBE HOBbIE (Y4eOHbIE U TO3HABATENIbHBIC) 3a/1a4H;
— KPHUTHYECKH OIICHMBATh W HWHTEPIPETHPOBATh HWH(GOPMAIMIO C pa3HBIX TO3WIUH, paclo3HaBaTh H
(buKcupoBaTh MPOTUBOPEUHS B HH(OPMAIIMOHHBIX UCTOUHUKAX;
— MCIOJIB30BATh PA3IMUHbIE MOJIEIbHO-CXEMATHYECKHE CPEACTBA ISl IPEICTAaBICHUS CYIIECTBEHHBIX CBS3EH
Y OTHOIICHUH, a TAaK)Ke IPOTHBOPEYHH, BHISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOUHUKAX;

— HAXOJUTh U IPUBOJANTH KPUTHUECKHUE APTYMEHTHI B OTHOIIEHUH JEHCTBUN U CYKIEHHI IPYroro; COKOMHO
Y pa3yMHO OTHOCHUTBCS K KpUTHUECKHUM 3aMEYaHUSIM B OTHOILIEHUU COOCTBEHHOTO CYKJE€HUS, paCCMAaTPUBATh
UX KaK pecypc COOCTBEHHOTO Pa3BUTHSA;
— BBIXOJMTH 32 PaMKH y4eOHOT0 MpeaMeTa U OCYIIECTBISATh LE€JIeHANPABICHHbIN TOMCK BOZMOKHOCTEH 115t
LIMPOKOTO MEPEeHO0ca CPEJICTB U CIOCOO0B AEHCTBHUS;
— BBICTpauMBaTh MHIWBUIYaJbHYIO 00pa30oBaTENIbHYI0 TPAEKTOPHUIO, YUUTHIBAS OIPAHUYEHUS CO CTOPOHBI
JIPYIUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHHS;
— MEHATh U yJIEp>KUBATh Pa3HbIE MO3UIMHU B TO3HABATEIBHON JEATEIBHOCTH.

3. KomMMyHHKaTHBHbIE yHHBepcaJbHbIe yueOHbIE AeiicTBUSA
BbInyCKHUK HAYy4YUTCS:



— OCYUIECTBJIATH JEJIOBYI0O KOMMYHHMKAIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3pOCIBIMU (KaK BHYTpHU
o0pa3oBaTeNnpHON OpraHM3alyy, TaK W 3a €€ MpeAeliaMu), NOA0MpaTh MapTHEPOB I JIETOBOM
KOMMYHUKAITUU UCXOJIS U3 COOOpaKEHUN PE3YIbTATUBHOCTH B3aMMOJICHCTBHSI, a HE TUYHBIX CUMIIATHH;

— TIPU OCYILECTBJICHUH TPYIIIOBOW pabOTHI OBITh KaK PYKOBOJMUTEIEM, TAK W WICHOM KOMAaHIBI B Pa3HBIX
poiisix (reHepaTop ujiel, KpUTUK, UCTIOTHUTEIb, BHICTYMAOIIUHN, SKCIIEPT U T.11.);

— KOOPJIWHUPOBATh U BBINOJHATH Pa0OTy B YCJIOBHSX PEATBHOTO, BUPTYATHHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

— Pa3BEpPHYTO, JIOTUYHO ¥ TOYHO MU3J1araTh CBOIO TOYKY 3PEHHsS C MCIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U
MMHCbMEHHBIX ) I3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOH(DIMKTOTCHHBIC CUTYyallUd M TMPEAOTBPAINATh KOH(IUKTHI O HX AKTUBHOW (hasbl,
BBICTPAnBaTh JICJIOBYIO H 00pa30BaTEIIbHYI0 KOMMYHUKAIINIO, N30€Tast IMYHOCTHBIX OIEHOYHBIX CYKIICHUH.

IInanupyemsblie npeaMeTHsble pe3yabTaThbl ocBoeHus OOII

«CI/ICTeMHO-TGOpeTI/I'—IeCKHe pe3yabTaTb»

Pasnen I1. BbInyCKHMK HAYYHTCH IV. BpInyCKHHK IOJYYUT BO3MOKHOCTh

HAYYIUTLCH

HeJ’II/I O0CBOCHUSHA Z[JI)I YCIICHIHOT'O ITPOAOJIZKCHU A H]lﬂ obecneyenusi 603MONCHOCMU ycnewuHozco

Pa3HOCTb MHOXECTB,
YHUCJIOBBIE MHOKECTBA Ha
KOOPAMHATHOU IIPSAMOH,
OTpE30K, UHTEPBAJL,
ITOJIYMHTEPBaJ, IPOMEKYTOK
C BBIKOJIOTOM TOUYKOM,
rpaduyeckoe npeacTaBieHue
MHOXECTB Ha KOOPAUHATHON

TUIOCKOCTH;
3a7aBaTh MHOXECTBA
MEPEUUCIICHUEM U
XapaKTEePUCTHYECKUM
CBOMCTBOM;

OTIEPUPOBATH MIOHATUSIMU:
yTBEpXKICHHE, OTPHUIIAHHE
YTBEPXKACHHUSA, UICTUHHBIC U
JIO)KHBIE YTBEPIKICHNUS,
NpUYKHA, CIIC/ICTBHE,
YacTHBIN ciy4aii oOmiero
YTBEPKIECHUSA, KOHTPIIPUMED;
IPOBEPSTH NPUHAICKHOCTD
3IIEMEHTa MHOXKECTBY;

npeaMera 0OpazoBaHMs ipooodiceHus 06pa308anus no

[10 CIICIHAIBHOCTSIM, CBSI3AHHBIM  [CHEeYUAIbHOCHIAM, C8SA3AHHbIM C

C IPUKJIAHBIM UCIIOIB30BAHUEM  [0CYUecmeieHuem Hay4Hou U

MaTEMaTHKU lccie008amelnbCKoll dessmelbHOCmu 8 0oaacmu

(amemamuxu u CMeN*CHLIX HAYK
TpedoBanus k pe3yjbTaTam

nemenmaol — CB00OOIHO OTIEpPUPOBATH — /locmuoicenue pe3ynomamos pazoena I1;
meopuu MOHATUSMH: KOHCYHOE — onepuposamv NOHAMUEM ONPeOeeHUsl,
MHOICECmE U MHOKECTBO, PJIEMEHT OCHOBHBIMU BUOAMU OnpedesleHUl,
lMamemamuuecKkoi MHOECTBA, TI0IMHOKECTBO, OCHOBHBIMU BUOAMU MEOPEM;
l102UKU nepecevyeHne, OObEAMHEHUE U [~ NMOHUMAMb CYMb KOCBEHHO20

00Kd3ameﬂbcm6a,'

onepupoeaniv NOHAMUAMU CHENMHO20 U
HecueniHo2o MHoafcecmed,

npUMeHsamb Memoo MamemamuyecKkoll

UHOYKYUU OISl NPOBEOEHUSL PACCYHCOCHUN U
00Ka3amenbcmes u npu peuleHuu 3a0ad.

B nosceOHesHOU JHCU3HU U NPU USYUEHUU OPY2UX

npeomemos:

UCNONb308AMb MEOPEMUKO-
MHOHNCECMBEHHDBLIL A3bIK U SA3bIK TOSUKU OIS
ONUCAHUSL PEAIbHBIX NPOYECCO8 U AGNEHUI,
npu peweHuu 3a0ay Opyeux y4eoHvix
npeomemos




|~ HaXOJUTh NNCPECCUCHUC U




00bEeIMHECHIE MHOXKE(
TOM YHCJIC TIPEJCTABII
rpaguuecKy Ha YHUCIIO
NPSIMOM ¥ Ha KOOPJIUH
IJIOCKOCTH;

TB, B
CHHBIX
BOM

[ATHOM

MIPOBOJIUTH JOKa3aTeIbHBIC
paccyxaeHus IS
000CHOBaHUS HCTHHHOCTHU
YTBEPKICHUU.

B nosceonesnoii socuznu u npu

usyueHuu Opyeux npeomemos:
HCII0JIb30BaTh YUCIIOBBIE
MHO€ECTBA HAa KOOPJAMHATHON
IIPSIMOM ¥ HA KOOPJAMHATHOMN
IIJIOCKOCTH JIJIs1 OIUCAHUs
peanbHBIX MPOLIECCOB U
SIBIICHHI,
IIPOBOJIUTH JTOKA3aTEIIbHBIC
PacCyXJI€HHs B CUTYaLHMsIX
ITIOBCEITHEBHOM KU3HHU, ITPU
pelIeHnu 3a1a4 U3 APyrux
IIPEAMETOB

Yucna u —
BoIparcenHus

CB00OHO ONIEPUPOBATH
MOHSATUSAMHU: HATYPaIbHOE
YHCJI0, MHOKECTBO
HaTypaJbHBIX YHCETI, IIeJI0e
YHCII0, MHOXKECTBO IEIIBIX
yucesl, 0ObIKHOBEHHas Jpo0b,
necsiTuuHasi ApoOb,
CMEIIIaHHOE YHCIIO,
palMoHAIbHOE YUCIIO,
MHOXECTBO PallMOHATIBHBIX
YHUCeJl, UpPalMOHAIBHOE
YHUCJI0, KOPEHD CTETEHU N,
JIEHCTBUTEIILHOE YHCIIO,
MHOXKECTBO ACHCTBUTECILHBIX
YHUCEeJI, TEOMETpUUIECcKast
WHTEpIpeTanus
HaTypaJbHbIX, LIEJbIX,
paIrMoOHAIBHBIX,
JCHCTBUTEIBHBIX YUCEIT,
MMOHUMATE U OOBICHITE
Pa3HUILY MEXKITY
MO3UIIUOHHON U
HEMO3UIIMOHHON CUCTEMaMHU
3aIlMCHU YHCEI;

[EpEBOIUTH YUCIIA U3 OJTHOM

CUCTEMBI 3aITUCH (CUCTEMBI
CUHUCIIEHUS) B APYTYIO;
J0Ka3bIBaTh U UCIOJB30BATh
MIPU3HAKU JETMMOCTH CyMMBbI

Locmuoicenue pezynomamos pasoena I1;

C80O00HO ONEpuUpPoB8aAmMd YUCTOBLIMU
MHOHCECMBAMU NPU PEUEHUU 3A0aY,

norumamsv NpPpU4YUHbl U OCHOBHbLE uoeu

pacuiuperust HuCni08blx MHOMCECME,

61a0emb OCHOBHbIMU NOHAMUAMU meopuu

0enUMOCmu NPuU peueHuy CMmaHOapmubLx
3a0a4

umems 6a308vle NPEOCMasieHUst 0

MHOCECEe KOMNJIEKCHBIX Yucell,
C80O00HO 6bINOJIHAMb MONCOECNEEHHbLE
npeoopazo08anusi MpueOHOMempu4ecKux,
no2apupmuyeckux, cmeneHHvlx
8bIPAICEHULL,

enadems opmynotl 6unoma Hetomona,
APUMEHAMb NPU peuleHUuU 3a0a4 meopemy o

nuHetinom npeocmasnenuu HO/J;

NPUMEHAMb NPU peuleHuu 3a0a4

Kumaiickyro meopemy 06 ocmamxax,

npuUMeHAmb npu pewenuu saday Manyio

meopemy Pepma;

ymenib 6blNOJIHAMb 3ANUCHL HUCIA 6

n03l/l1/ﬂ/l0HH01/7 cucmeme CHUCIeHus,

NPUMEHAMb NPU peuleHuu 3a0a4

MEeOPemuKO-4uUciosvle QYHKYUL: Yucio u
cymma denumenei, hyHxkyuio diiepa,

NPUMEHANb NPpU petleruu 3a0ay yenHole

opobu;




u np0H3Bez[eHI|m MIPH BBIIOJTHEHUH
pelIeHUH 3a/a4;

BBIYUCIIEHUN U

R

R

R

BBITIOJIHATH OKPYTJICHHE
parMoOHAIBHBIX U
HMPPAIMOHATILHBIX YHCET

C 3aJJaHHOM TOYHOCTBIO;
CpaBHHUBATH HeﬁCTBHTCHbHBIC
YHUCJIa Pa3HBIMHU CITOCO0aMHU;

YHOPSII0YMBAThH YUCIIA,
3allMCaHHbIC B BUC
OOBLIKHOBEHHOMH U IECATUYIHOMN
Ipo0Ou, Yyncia, 3aluCaHHbIe C
HCITOJIb30BaHUEM
apu(METHIECKOTO
KBaJIpaTHOI'O KOPHSI, KOpHEH
CTeNneHH OoJIbIIe 2;

Haxoauth HOJI 1 HOK
pa3HbBIMHU crioco0aMu 1
HCIIONB30BaTh UX MPHU
pelleHny 3a/1a4;

BBITIOJTHSTH BBIYUCIICHUS U
npeoOpa3oBaHUs
BBIPAYKEHHI, COJIEPKAILNX
JCHCTBUTENBHBIC YHCIIA, B
TOM YHUCJIe KOPHH
HATypaJIbHBIX CTEIEHEH;

BBINOJIHATH CTAH/IAPTHBIE
TOKIECTBEHHbIE
npeoOpa3oBaHus
TPUTOHOMETPUYECKHX,
JOTapu(PMHUYECKHX,
CTETIEHHBIX, HPPATUOHAIBHBIX
BBIPAKEHUIA.

0 NOBCEOHEBHOU JHCUHU U npu

usydeHuu Opyeux npeomemos.

BBITIOJIHSTH U OOBSICHATD
CPaBHEHUE PE3YJITATOB
BBIUMCIICHUH TIPU PELLIEHUU
MPAaKTUYECKUX 3a]1a4, B TOM
qHCcIie TPUOTHKEHHBIX
BBIYMCIICHUH, UCTTOIb3YS
pasHbIe CIIOCOOBI CPABHEHMIA;

3aIMCblBaTb, CPABHUBATD,
OKPpYTJIATH YHUCJIOBBIC
AAaHHBIC PCAJIBHBIX BCJINYUH C
HCIIOJIb30OBAHHUEM PA3HBIX
CHUCTCM U3MCPCHMU,
COCTaBJIATh U OLICHUBATH
Pa3sHbBIMU criocodoamMu

NpUMeHAMb NpU peueHuu 3a0ay
MHO20YIeHbl ¢ OeliCmMeUumelbHbIMU

U yenvimu Kodghuyuenmamu;

671a0emb NOHAMUAMU NPUBOOUMDBLL U
HenpusooUMblli MHO20YJIeH U NPUMEHAMb
UX npu peuwlenuu 3a0a4;

npumeHamv npu pewrenuu 3a0a4d OCHO8HYI0
meopemy aneeopui;

NpUMEHAMb NPU peueHuu 3a0ay
npocmetiwiue yHKYUU KOMNIEKCHOU
nepeMeHHOU KaK 2eomempuieckue
npeobpazoeansl




YHCIIOBBIC BEIPAKEHHS IPU
pELICHUH TPAKTUIECKUX
3a7a4 v 3a/1a4 U3 IPyrux
y4eOHBIX PEAMETOB

Ypasuenun u
Hepasencmea

CB00OOHO OnIEpUPOBATH
MOHATHUSMU: YPAaBHEHHE,
HEPAaBEHCTBO, PABHOCHJIbHbIE
YPaBHEHHUS U HEPABEHCTBA,
ypaBHEHUE, SBIISIOLIEEC
CIIEICTBUEM JIPYTOro
YPaBHEHUS, ypaBHEHUS,
PaBHOCHIIBHBIC HA
MHO>KECTBE, PaBHOCUJIbHbBIE
peoOpa3oBaHusl ypaBHEHUH;
pelarh pa3Hble BUIbI
YPaBHEHUH U HEPABEHCTB U
UX CUCTEM, B TOM YHCIIE
HEKOTOpbI€ ypaBHEHUs 3-i u
4-i1 crenieHeit, 1poOHO-
paloHaIbHbIE U
UppaliOHAIIbHBIE;

OBJIAZIETh OCHOBHBIMU THIIAMH
[I0Ka3aTeNbHbIX,
norapu(MUIECKuX,
UPPAaLMOHAIIBHBIX, CTEIIEHHBIX
YPAaBHEHUH U HEPABEHCTB U
CTaHJapPTHBIMU METOJAMH UX
pelIeHn U MPUMEHSATh UX
IIpY pELICHNN 33]1a4;

IIPUMEHATH TeopeMy besy k
PELIECHUIO YPABHEHUM;
IIPUMEHSTH TeopeMy Buera
JUIS pellieHUs] HEKOTOPBIX
YpPaBHEHUN CTENEHU BbIIE
BTOPOW;

IIOHUMATb CMBICII TEOPEM O
PaBHOCHUJIBHBIX U
HEPABHOCUJIbHBIX
npeoOpa3oBaHMIX YpaBHEHUH
U YMETb UX JI0Ka3bIBaTh;
BJIa/IETh METOJIaMU PELICHUS
YPaBHEHUN, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMpATh
METO/]I PELIEHUS U
000CHOBBIBaThH CBO BHIOOD;
HCIIOJIb30BaTh METO]
MHTEPBAJIOB JIJISl pELICHMUS
HEPABEHCTB, B TOM YHCIIE
JTPOOHO-pAIIMOHATIBHBIX U
BKJIIOYAIOIUX B ce0s
VppalMOHAIIbHBIE

— Jlocmuoicenue pezyiomamos pazoena 11
— c80000HO onpedensms mun u eblOUPaAmMb
Memoo peutenusi nOKa3amenbHbix u
10capugmuyeckux ypasrnenuil u
epasencme, uppayuoHaIbHbIX YPAGHEHUL
1l HepABEHCME, MPUSOHOMEMPUYECKUX
VPAGHEHUL U HEPABEHCNE, UX CUCTEM,

— Cc80000HO peuams cucmembvl TUHEUHbIX
VpasHeHutl,

— peuiams 0OCHO8HbIe MUNblL YPAGHEHUU U
epasencme ¢ napamempamu,

— NpUMeHsAmb NpU peueHul 3a0ay
Hepasencmea Kowu — Bynsaxosckoeo,
bepuynnu,

— uMemb npedcmasiienue 0 HepaseHCmeax
Veocdy cpeOHuMU CImeneHHbIMU




BBIPAKCHUS;

pelats anredpanyeckue
yYpaBHEHUS U HEPABEHCTBA U
UX CHCTEMBI C ITapaMeTpaMu
anreOpanvecKuM U
rpaduIecKM METOAAMM;
BJIQJICTh Pa3HBIMH METOJaMH
JTIOKa3aTeIbCTBA HEPABEHCTB;
peuaTh ypaBHEHHS B

LEJIBIX YUCIIAX;

n300paxkaThb MHOXECTBA Ha
IUIOCKOCTH, 3a/1aBaeMble
YpaBHEHUSAMH,
HEPAaBEHCTBAMU U UX
CUCTEMaMH;

CBOOOHO UCTOIB30BATh
TOKJIECTBEHHBIC
npeoOpa3oBaHus Mpu
pelleHrur ypaBHEHUH U
CUCTEM YpaBHEHUU

B nosceonesnoii socusnu u npu

uzyueHuu Opy2ux npeomMemos:
COCTaBJIATh U peIIaTh
YPaBHEHUs1, HEPABEHCTBA, UX
CUCTEMBI [IPU PELICHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;
BBIITOJIHSATH OLICHKY
IIPaBJONION00US PE3YIIBTATOB,
MIOJIy4a€eMBbIX IIPU PELLIECHUH
pa3INYHBIX YPaBHEHU,
HEPABEHCTB U UX CUCTEM IIPU
pEeLIeHUH 33134 IPYTUX
y4eOHBIX TPEAMETOB;
COCTABJISAITh U PEIIaTh
YPaBHEHUS U HEPABEHCTBA C
rapamMeTpamu MpH pelIeHuU
3aJa4 ApYrux y4eOHbIX
MIPEAMETOB;
COCTaBJIAITh YPAaBHEHMUE,
HEPaBEHCTBO UJIHM UX
CUCTEMY, OIHCHIBAOIINE
peanbHyI0 CUTYALUIO WU
IIPUKJIAJHYIO 3a7a4y,
HUHTEPIIPETUPOBATH
MTOJIyYEHHBIE PE3yJIbTaThI;
HCIIOJIB30BaTh IPOrPaMMHBIE
CPENCTBA MPU PEIICHUHN
OTJIEJIBHBIX KJIACCOB
YpaBHEHUHN U HEPABEHCTB

Dynkyuu

Bnagers mOHATUAMU:

— Jlocmuoicenue pezynomamos pazoena II;




3aBHCUMOCTh BEITUYHH,
(byHKIUSA, apTyMEHT U
3Ha4YeHHE PYHKIUH, 00JIaCTh
OIIpeJICIICHUS J MHOXKECTBO

3Ha4YeHUH PyH
3aBUCHMOCTH,
GbyHKIMH, HYIT
MIPOMEXKYTKH

3HAKOTIOCTOSTH

KIuu, rpaduk
rpaduk
1 pyHKIUH,

CTBA,

BO3paCcTaHUC HAa YHMCJIOBOM

IPOMEXKYTKE, Y
YHCIIOBOM IIPO
HauOoJIbIIee Y
3Ha4YeHue QyH}
YHCIIOBOM IIPO
NepUOINYecKa
NepUOJ, YEeTHA
byHKINU; yme
9TH HOHATHUSA 1T
3ajad;

/ObIBaHHE HA
MEXKYTKE,
HaMMeHbIIIEee
KITUU HA
MEXYTKE,

51 QYHKITHUS,

51 M HeYeTHas
Tb IPUMCHSTH
pY pEIICHUH

BJIAJIETh IOHATUEM CTETIEHHAs
(GyHKLUS; CTPOUTH €€ Tpaduk
U yMETh IIPUMEHATh CBOUCTBA
CTENEeHHON (yHKLIUU ITpU
peleHnHt 3a/1ay;

BJIA/IETh NOHATHIMHU
nokaszatenabHast QyHKIHS,
JKCIIOHEHTA; CTPOUTh MX
rpaduKu U yMeTh
IIPUMEHATHh CBOWCTBA
NoKa3aTeabHON (YHKIUH
IIpY PELICHUH 3a/1a4;
BJIAJIETh MIOHATHEM
norapupmuyeckast QyHKIUs;
CTPOUTH ee Ipauk 1 yMeThb
MIPUMEHATH CBOICTBA
norapupmMuyeckoil GyHKINH
IIPU PEIICHUH 3a]1a4;

BJIAJIETh NIOHATUSIMU
TPUTOHOMETPUUYECKUE
(YHKIIUH; CTPOHUTH UX
rpaduKu U yMeThb
MIPUMEHSATH CBOMCTBA
TPUTOHOMETPUUECKUX
GYHKIUH py perieHUH
3ajad;

BJIa/IETh OHATHEM OOpaTHas
(GYHKIHS; TIPUMEHSITH 3TO
MOHSATHE NIPH PEILIEHUH 3a/1ay;
MPUMEHATh TpPU PEIICHUU
3aJ1a4 CBOMCTBA (PYHKLIMM:

61a0emb NOHAMUEM ACUMIIMOMbL U ymembv
€20 NpuUMeHrAnmsb npu peutenuu 36106111,'

nPUMEHAMb Memoobl peuleHus
npocmeuuux ou@pepeHyuanrbHuIx
VPpagHeHull nepeo2co U 6Mopo2o NOPSIOKO8




YETHOCTH, IIEPHUOJUIHOCTD,
OTPaHUYEHHOCTH;

— MPUMCHSATH TPU PEIICHUH
3aja4d npeoOpa3oBaHus
rpaukoB PyHKITUI;

— BJIAJICTh TIOHATHUSIMU
YHCIIOBasI
MOCJIeIOBATEIBHOCTb,
apudmernyeckas u
reOMETPHYECKas IIPOTPECCHS;
— MPUMECHSTH TPU PEIICHUH
3aJ1a4 CBOMCTBA U IPU3HAKH
apu(METHIECKON U

B nosceOHesHOU JcusHU U npu
uzyyeHuu Opyaux y4eOHvlx
npeomemos:

— ONpeAesATh 110 rpadukaM u
UCIOJIb30BATh JIJIsl pEIICHUS
IIPUKJIAHBIX 33]1a4 CBOMCTBA
peabHBIX MIPOLECCOB U
3aBUCUMOCTEH (HauboJbIINe
Y HaMEHbIIINE 3HaUYeHUs,
MIPOMEKYTKH BO3pPACTAHUS U
yObIBaHUS (PYHKIIHH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
ACHMIITOTHI, TOYKH Iepernoa,
MepUO U T.11.);

— MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOMH
MPAKTUYECKON CUTYaLlUH;.

— OIpenessaTh Mo rpadukam

MEePUOINYECKUX IPOIIECCOB B
0M0JI0OTUH, SKOHOMHUKE,
MY3BIKE, PaJIUOCBS3H U JP.
(aMIuMTYy 1A, IEPUOA U T.11.)

Ir€OMETPUYECKON ITPOTrPECCUM.

HpOCTCfII.HHC XapaKTCPUCTHUKU

Dremermol
lMamemamuueckoz2o
ananuza

— Bragets nonstuem
0ecKOHEeYHO yObIBaroIias
TeOMETPHYECKas IIPOTPECCHs
U YMETh IPUMEHSATh €ro IpU
pelLIeHNH 3a1a4;

— MPUMEHATH JIJIs1 peIIeHUs
3aJ1a4 TEOPHUIO TIPEIEIIOB;

— BJIAQJCTHh IIOHATUAMU
0EeCKOHEYHO OOJbIINE U

CpaBHUBATHh OECKOHEUHO

0oJIbIINE U OECKOHEYHO

OCCKOHEYHO MaJlble YHCIIOBEIC
MOoCJICA0BATCIIbHOCTU U YMCTb

Jlocmusicenue pesynomamos pazoena 11;

Cc80000HO 811A0emb CIMAHOAPMHbIM
annapamom Mamemamuyeckoeo aHaiu3a
0151 8bIUUCTICHUSL NPOU3BOOHBIX PYHKYUU
00HOI NepemMeHHOU,
C80000HO NPUMEHAMb ANNaApam
Mamemamu4ecko2o anaiu3a 0is
uUccIe008aHusi YYHKYUL U nOCMpoeHUs
epaghuxos, 6 mom yucie ucciedo8anus Ha
8bINYKIOCb,
onepupoeams noxsimuem nepeooopazHoll
@dynKyuu ons pewenus 3a0ay;

081a0enb OCHOBHbIMU C8e0eHUAMU 00




MaJible TOCIIeI0BATEILHOCTH;
BJIAJICTh TIOHSTUSMHU:
MPOU3BOIHAS (PYHKITUH B
TOYKE, TIPOU3BOIHAS
byHKINH;
BBIYHCIISITH TIPOU3BOIHBIC
AJIEMEHTAPHBIX (QYHKIHIA U HX
KOMOHMHAIINIA;
UCCIIeIOBaTh PYHKIIMH HA
MOHOTOHHOCTb U
IKCTPEMYMBI;
CTPOUTH TPAPUKH U
MPUMEHSTH K PEIICHHUIO
3aja4, B TOM YHCJIIE C
napamMeTpoM;
BJIAJICTh TIOHSITHEM
KacaTesbHasl K rpaduky
(GYHKIMH U YMETh IPUMEHSITh
€ro MpH PelIeHUH 3a71ay;
BJIJICTh MIOHSITUSIMH
nepBooOpasHas GyHKIuS,
OIIPEIETICHHBIN UHTETPAI;
HIPUMEHSTh TEOPEMY
Herorona—Jleiibnuna u ee
CIIC/ICTBHS JJISl PCILICHUS
3a1ad.

B nosceonesnou scusuu u

npu U3yYeHUU Opyeux

VUeOHbIX NPEOMEMO8:
peliaTh MpUKIaIHbIC 3a1a4H
u3 6uosoruu, GU3NKH,
XUMHH, SKOHOMUKH U APYTUX
MIPEIMETOB, CBSI3aHHBIC C
HCCIIeTOBaHUEM
XapaKTePUCTHK TPOIECCOB;
UHTEPIPETUPOBATH
TTOJTYYCHHBIC PE3YIIbTATHI

uumeepane Horomona—Jleibnuya u e2o
npocmeuux NPUMeHeHUsx,

NPOU3BOOHBIMU BbICUUUX NOPAOKO8,

— yMemb npuMeHamb Npu peuleHuu 3a0a4
CBOUCMBA HeNpPePbIBHbIX PYHKYULL,

— yMemb npuMeHsAmb Npu peuleHuu 3a0a4
meopemvl Betiepwumpacca;

—  YMemb 68bINOIHAMb NPUOTUNCEHHBIE

BblHYUC/IEHUA onpe()eﬂennoeo MHI’I’I@ZpCl]la),'
—  YMéenib NPUMEHANTb NPUTOIICEHUE

K peueHuro 3a0a4 ecmecmeo3Hanusl,
—  81a0emsv NOHAMUAMU BMOPAsL
NPOU3BOOHAS, BLINYKIOCMb epagdhura

HA 6bINYK10CNb

Cmamucmuka u
meopus
gepoamuocmelil,
nocuka u
KomoOunamopuxa

OnepupoBaTh OCHOBHBIMU
OTHCATEeITLHBIMHU
XapaKTepUCTUKAMHU
YHCIIOBOTO HabOpa, HOHATHEM
reHepajbHasi COBOKYIHOCTb U
BBIOOPKOIL U3 HEe;
OTIEPUPOBATH TIOHATHIMU:
94acTOTa ¥ BEPOSATHOCTh
COOBITHS, CyMMa U
MIPOU3BEICHUE BEPOATHOCTEH,
BBIUUCIISATH BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJICUETa

qHrcjia UCXO0H0B,

— [locmuoicenue pezynomamos pazoena II;
~ uMemv npeocmaegieHue 0 YeHmpaibHOU
pedenvHol meopeme;

— UMemb npeocmasieHue 0 6b100POUHOM
K03 uyuenme Koppenrayuu u TUHeHol
pecpeccuu;

— UMemb npeocmasieHue o
CIMAMUCMUYecKux 2unome3ax u npoeepke
CIMAMUCMUYEcKol 2Unomesbl, O
CMamucmuke Kpumepus u ee yposHe
BHAYUMOCIU,

— UMemb npeocmagienue o 63U

PMNUPUHECKUX U meopemU4eCKux

— onepupoeambs 6 cmaH()apmelx cumyayusix

8bIYUCTEHUS (MEMOObl peuleHUs YPasHeH UL,

NPOU3BOOHOU U ONPeOesIeHH020 Unmezpaid

@yHKyuU U ymems ucciedo8ams GyHKYuo




M IIpUMepax HOpMaJbl
BEJIMYNH;

BJIAJIETh OCHOBHBIMU
MOHATHSIMA KOMOUHATOPUKHU
U YMETh UX NPUMEHSTH IIPU
pelIeHuy 3a/1ay;

UMETh MpeJCTaBlIeHue 00
OCHOBaXxX TEOpUHU
BEPOSITHOCTEM;
UMETh IPEJCTaBICHUE O
JTUCKPETHBIX U HEMPEPHIBHBIX
CIIy4aliHbIX BEJIMYHUHAX U
pacrpeesieHusX, O
HE3aBHCUMOCTH CITy4aiiHbIX
BEJIMYNH;
HMMETh MPEJICTABICHUE O
MaTeMaTUYeCKOM OXHUIaHUU
U AUCTIEPCUH CITy4alHBIX
BEJIMYUH;
HMMETh MPEJCTABICHUE O
COBMECTHBIX paclpeaeNeHusIX
CIIyYaiHBIX BEJIUYMH;
MMOHUMATh CYTh 3aKOHA
OOJIBIINX YKCeNT U
BBEIOOPOYHOTO METO/1a
U3MEpEHUs BEPOSTHOCTEH;
HUMETh TPEJCTaBICHUE O
HOPMaJIbHOM pacrpeaeieHuu
HO pacIpeAesIeHHbIX CIIy4aiHbIX

— HMCTb NPCACTABJICHUC O
KOoppeirsinunu CJ'Iy‘l&fIHLIX
BCJIIMYHH.

B nosceonesnoii socusnu u npu
uzyueHuu opyaux npeomemos:

BBIYUCIISITh WM OLIEHUBATh
BEPOATHOCTH COOBITHII B
peaNbHOM KU3HH;
BBIOMpATh METOIbI
MOJIXOSIIETO MPEACTABICHUS
1 00pabOTKH JaHHBIX

pacnpeoeneHuil;

— UMemb npedCcmaesieHue 0 KOOUpO8aHul,
0BOUUHOU 3aNUCU, OBOUUHOM Oepese;

—  81a0ems OCHOBHbIMU NOHAMUAMU MeopUU
epacghos (epagh, sepuuna, pebpo, cmeneHw
8epuLUHbL, NYMb 6 epaghe) u ymemsn
NPUMEHSAMb UX NPU peleHuu 3a0ay;

umMemsb npeocmasieHue 0 0epesbsx u
yMemb NPUMEHSMb NPU PeuleHul 3a0ay,

611a0emsb NOHAMUEM CEA3HOCMb U YMeMb
NpUMeHsAMb KOMHOHEHMbL C8A3HOCMU NPU
peutenuu 3a0ay;

yMemb 0Cywecmsisims nymu no peopam,
00x000b1 pebep u sepuiun epagha;

— umems npeocmasienue 00 UNePoBOM U
2aMUTbIMOHOBOM NYMU, UMEND
npedcmasieHue 0 mpyoHoCmu 3a0ayu
HAXO0HCOEHUsI 2AMUTILINOHOBA NYMU,

— 61a0emb NOHAMUAMU KOHEUHbLE U CYUEmHble

MHOHNCECMBa U yMemb UX NpUMeHams npu

peuteHuu 3a0ad;

yMemb NPUMEHSMb Menoo

Mamemamu4eckol UHOYKYUuU,

— yMemb npumeHsmo npunyun /Jupuxie npu
peutenuu 3a0a4

Texcmoevie -
Baoauu

Pewmars pa3nbie 3anaun
MOBBILIEHHOW TPYAHOCTH;
AQHaJIM3UPOBATh YCIOBUE
3aJ1a4¥, BEIOUPATh
ONTHUMAIBHBIA METOJT
peLIeHus 3a/1a4uu,
paccMaTpuBast pa3jInyHbIe
METO/IHI;

CTPOUTH MOJIEH PEIICHUS
3a7a4¥, IPOBOIUTH

— Jlocmuoicenue pezyriomamos pazoena Il




JI0Ka3aTeNbHbIE PACCYKACHUS
IIpU pELICHNUH 33]1a4H;

- pewiath 3a1a4u, TpeOyroume

nepebopa BapHaHTOB,
MIPOBEPKH YCIIOBUH, BHIOOpPA
ONITUMAJILHOTO PE3YIJIbTaTa;
—  aHAJIM3HPOBATH U
UHTEPIPETUPOBATH
MOJIyYCHHBIC PEIICHUS B
KOHTEKCTE YCJIOBUS 3a/1a4H,
BBIOMPATH pEIICHUs, HE
MPOTHBOPEYAIUE KOHTEKCTY;
—  TIEPEeBOJMTH MPH PEIICHUN
3aauu HHPOPMAIIUIO U3
OJTHOY (hOPMBI 3aITHCH B
IPYTYI0, UCTIONB3Ys IPU
HEOOXOIMMOCTH CXEMEI,
TaOIUIBI, TPAPUKH,
JarpamMmel.

B nosceonesHoll dcuznu u npu
uzyyeHuu Opyeux npeomemos:
—  pemaTh NPaKTHYECKUE 3a/1a9n
Y 33/1a49¥ U3 JPYTrUX
peMETOB

I 'eomempusn

— Buagets reoMeTpu4eCKUMHU
MOHATUSIMU NIPU PELLICHUN
3a7a4d ¥ MMPOBEJICHUN
MaTeMaTHYeCKUX
pacCyXJIeHUH;

—  CaMOCTOSTEIHHO
¢bopmMynupoBaTh
OTIpeIeIICHUS
reoMeTpuueckux ¢uryp,
BBIJIBUTATh THITOTE3HI O
HOBBIX CBOWMCTBaX U
MPU3HAKAX TEOMETPUIECKUX
¢buryp 1 060CHOBBIBAaTh WIIN
ompoBeprarh ux, 00001aTh
WM KOHKPETU3UPOBATh
pe3yJbTaThl HA HOBBIX
KJ1accax (uryp, mpoBOJUTH B
HECIIOKHBIX CITyJastx
Kiaccuukanuio Guryp mno
Pa3IMYHBIM OCHOBAHUSIM;

—  HCCIIeZI0BAaTh YEPTEXKH,
BKJIIOYasi KoOMOMHaUU Guryp,
U3BIICKATh,
UHTEPIPETHPOBATH U
IpeoOpa3oBbIBATH
uH(pOpMaIHtIo,

Hmems npedcmasnenue 06
AKCUOMAMUYECKOM Memooe;
611a0emsv NOHAMUEM 2eoMempuiecKue
Mecma movex 8 npOCmMpaHcmee u ymems
NPUMEHAMb UX OJisl peuleHus 3a0auy;

yMemb NPUMeHAMb 0151 peuleHus 3a0ay
CBOLLCMBA NIOCKUX U O8YCPAHHBIX Y08,
MPexepanHHoco yaia, meopemvbl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Veld,
e11ademsv NOHAMUEM NePREHOUK)YIAPHOE
CeyeHue npusmMbl U yMemv NPUMEHIMb €20
npu pewienuy 3a0au;

umems npedcmasiienue 0 08OUCMBEEHHOCIU
NPABUTLHBIX MHO2OCPAHHUKOS,

81a0emsv NOHAMUAMU YEHMPATbHOE U
napanieibHoe npoeKmuposanue u
NPUMEHAMb UX NPU NOCMPOEHUU CeUeHU
MHO202PAHHUKO8 MEeMOOOM NPOEKYUlL,

umems npedcmasiienue o0 pazeepmke
MHO2O0ZPAHHUKA U Kpamuyatiuem nymu Ha
NOBEPXHOCIU MHO20CPAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX
CeYeHUsIX,

umems npedcmasiienue 0 Kacaruwuxcs
cpepax u komouHayuu men 8paujeHus u
yMemb NPUMEHAMb UX NPU peuleHuu 3a0a4;




IIPEJCTABICHH
yepTexax;

VIO Ha

peraThb 3a1a4n
reOMETPHYECKOTO
CoZiepKaHMs, B TOM YHUCIIC B
CHUTYaIsIX, KOTJa aITOPUTM
pELICHUs HE CIeTyeT SIBHO
U3 YCIIOBHS, BBITIOJHSATh
HEOO0XOAUMBIE JIJIS pEIICHUS
3a7a4M JOTIOJHUTEIbHBIC
MOCTPOCHHUSI, MICCIIE0BATh
BO3MOXKHOCTb ITPUMEHEHHSI
TeopeM u popmyIT IS
peuieHus 3a1ay;

yMeThb (OpMYITHPOBATH U
JI0Ka3bIBaTh TEOMETPUIECKHE
YTBEPIKICHUS,

BJIAJICTh TOHATUSAMH
CTEPEOMETPHUH: IIPU3Ma,
napaiesenuIe],
MUpaMUa, TETPASIP;

UMETh IPEJCTaBIECHUs 00
aKCHOMaX CTEPEOMETPUH U
CIIE/ICTBHUSAX U3 HUX U YyMETh
NPUMEHATH UX MIPU PEIICHUN
3ajady;

YMETh CTPOUTH CEUCHHS
MHOTOTPaHHHUKOB C
WCTIOJIb30BaHUEM
pa3IUYHBIX METOJIOB, B TOM
qucIie U METO/1a CIIE/I0B;

HMMETh MPEJICTABICHUE O
CKPEITUBAIOIINXCS MPSMBIX B
MPOCTPAHCTBE U YMETh
HaxOJIUTh YTOJI U
pacCTOsTHUE MEXIY HUMU;

MPUMEHSTH TEOPEMBI O
MapajuIeIbHOCTH MPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE
IIpY pELICHNN 33]1a4;

yMETb IPUMEHSTh
napajuIeIbHOe
IMPOCKTUPOBAHUC IJIA
n3o0paxxenus ¢uryp;

YMETb IPUMEHSATH
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

IIpU PELICHUH 3a/1a4;
BJIAJIETh MMOHATUSIMHU
OpPTOrOHAIILHOE
IPOEKTHUPOBAHUE, HAKIIOHHBIE

NPUMEHAMb NPU peueHuu 3a0a4 hopmyy
PAcCmosiHus 0m Mo4KU 00 NIOCKOCIU;
671a0emb pasHbIMU CROCOOAMU 3a0AHUS
NPSAMOU YPABHEHUAMU U YMEMb NPUMEHSIMb
npu peuwtenuu 3a0a4;

NPUMEHAMb NPU peueruu 3a0a4 u
ookazamenbcmee meopem 6eKMopHbill
Memoo u Memoo KOOpOUHan,

umMems npedcmasieHue 00 aKkCuomax
0bvema, NpUMeHAMb POPMYIbL 00BLEMOB
NPAMOY20IbHO20 Napaiiesienuneod,
nPU3MbL U NUPAMUOBLL, Mempa’0pa npu
peutenuu 3a0ay;

NpUMeHAmMb meopemvl 00 OMHOUEHUSIX
00beM06 Npu peuteHuu 3a0a4;

npumeHamsb unmezcpail 07151 BLIYUCTIEHUS
06vemos u noeepxﬂocmeﬁ meijl 6pauleHus,
BblYUCTIEHUA nﬂomadu C¢€pl/l’{€CK020 nosca
u obvema wapoeoco Clos,

uMems npeocmasieHue 0 O8UNCEHUSX 8
npocmpancmee: napaiieibHoM nepexoce,
CUMMempuU OMHOCUMENbHO NIOCKOCMU,
YEHMPAbHOU CUMMEMPUU, NOBOPOME
OMHOCUMENbHO NPAMOU, BUHMOBOU
cumMMempuu, ymems NPUMEHAMb UX Npu
peweHuu 3a0ad;

umemsv npedcmasierue o niouwaou
OPMO2OHANLHOU NPOEKYUL;

umemnv npedcmasienue 0 mpexepaHHom

U MHO202PAHHOM Y2/ie U NPUMEHAMND
CBOUCMBA NIIOCKUX Y2108 MHO202PAHHO20
yena npu peweHuu 3a0ay;

umemnv npeocmasienus o npeobpazo8aHul
noooobus, comomemuuy u ymems NPUMEHAMb
UX npu peuwienuu 3a0a4;

yMemyb peuams 3a0ayu Ha NI0CKOCU
Memooamu cmepeomempuu,

YMemb npUMeHsImy OopMyivl 00beM08 npu
peutenuu 3a0ay




" UX IMPOCKINK
TPEX MCPIICH/K

[, YMETh IPUMEHSTH TEOPEMY O
IKYJISIpax IpU PEILICHUU 3ajay;

BJIAJICTh TOHITUSIMU
PacCTOsTHHE MEXILY
¢burypamu B mpoCTpaHCTBE,
00N ePIEHIUKYIISIP ABYX
CKPELIMBAIOIIIXCS IPSIMBIX U
YMETh IPUMEHSITh UX IPH
pelIeHHH 3a/1a4;

BJIQ/IETh MTOHSITHEM YTOJI
MEXYy IPSAMOU 1
IIJIOCKOCTBIO U YMETh
MIPUMEHSATD €r0 MpHU
pelIeHuu 3a/1ay;

BIIAJICTh TTOHSATUSMHU
JBYTPAHHBIN YTOJ, YTol
MEX1Y TIOCKOCTSIMH,
MepIEHIUKYISIPHbIC
IJIOCKOCTH M YMETh
MIPUMEHSTH UX MPU PELICHUN
3ajay;

BJIQ/IETh MOHITUSIMH
pU3Ma, mapajieenumne]] 1
MIPUMEHSITh CBONCTBA
napajuieNienuneaa nmpu
pEIlIeHUH 33]1aY;

BJIAJIETh NTOHATHUEM
IIPSAMOYTOJIbHBIN
napajuieJIenume u
MIPUMEHSATD €ro0 IpU
peLIeHUN 3a/1ay;

BJIAJIETh NOHATUSMHU
nupaMuja, BUAbI IMpaMu I,
3JI€MEHTHI MPABUIIbLHON
MUPaMUJbl U YMETh
IIPUMEHATH UX IIPU PELICHUN
3ajay;

HMMETh MPEJICTABICHUE O
Teopeme Dinepa,
MIPaBUIIbHBIX
MHOT'OTPaHHUKAX;

BJIAJIETh OHATUEM IUIOIIATN
MTOBEPXHOCTEN
MHOTOTPAHHUKOB U YMETh
MPUMEHSTH €r0 MPHU
pelnieHny 3a1ay;

BJIAJIeTh MMOHATUSIMH Tea
BpameHus (IWIMHAP, KOHYC,
map u cdepa), UX CEYEHUs U




YMCETb HPUMCHSATH UX
PCIICHNH 3a1a4;

MJI0IIAIEN TOBEPXHOQ
MoI00HBIX (UTyp.

[1p1

BIIQJICTh IOHATUSAMHU
KacaTeJIbHbIE IIPSIMBIEC U
IIJIOCKOCTH U YMETh
IIPUMEHSATD U3 IIpU
peleHun 3a1ay;

UMETb NPEACTABICHUS O
BIIMCAHHBIX U OIITMCAHHBIX
chepax U yMeTh IPUMECHSITH
UX TIPH PEIICHUHN 32124,

BJI1aJCTh NIOHATHUAMUA O6’BCM,
00BEMBI MHOT'OI'PaHHHKOB,
TEJI Bpall€HUA U IIPUMECHATDH
HX IIpHU PCIICHUH 3aJa4;

MMETh MPEACTABICHUE O
pa3BepTKe UWIMHAPA U
KOHYca, TJIOIIa 1
MOBEPXHOCTHU IIWJIMHIPA U
KOHYCa, YMETb IPUMEHSITh
UX [IPU PELICHNUH 33/1a4;

MMETh MIPEJCTABICHUE O
wiomanu chepsl U yMETh
MPUMEHSATD €T0 MpHU
pelIeHnu 3a/1ay;

YMETh pelIaTh 3a/1a4u Ha
KOMOHMHAINH
MHOTOTPaHHHUKOB U TEJ
BpallleHUs;

UMETH TPEJICTABIICHUE O
Mo00MHU B IPOCTPAHCTBE U
YMETh pelIaTh 3a/1a4u Ha
OTHOIIIEHHE 00BEMOB U

B nosceonesnoii socusnu u npu

UzyueHuu Opyaux npeomemos:
COCTaBJIIATH C
HCIIOJIb30BAaHUEM CBOWCTB
TeOMETPUUYECKUX PUTYD
MaTeMaTUYECKUEe MOJEIH JJIsl
pelIeHus 3a1a4
MPAaKTUYECKOr0 XapaKTepa u
3a7a4 U3 CMEKHBIX
JTUCLUIUINH, UCCIEN0BATh
MOJy4YE€HHBIE MOJIEIIU U
WHTEPIPETUPOBATH PE3YIIHTAT

Bexmoput u -
KoopOounamul 6
npocmpancmee  —

Bnagets noHATHAMU BCKTOPBI
" UX KOOPAWHATHI;

YMCTH BBITIOJIHATE OICpaliun
HaJ BCKTOpAMU,

— Jlocmuoicenue pesynomamos pazoena 11,
~ Haxooumuv 00vem napanienrenuneod u
mempas’aopa, 3a0aHHbIX KOOPOUHAMAMU

CEOUX BEPULUH,




UCTIONIB30BATh CKATSIPHOE
MPOU3BEACHNE BEKTOPOB MPHU
peIlIeHIH 3a/1a4;
PUMEHSTH YpaBHEHHE
IUIOCKOCTH, (hopMmyity
PacCTOSHUS MEXKIY TOUKAMH,
ypaBHEHHE cepbl IpU
peLICHUY 3a/1ay;

HNPUMEHSTh BEKTOPHI U METO]
KOOPJMHAT B IPOCTPAHCTBE
IPY PEIICHUN 3a/1a4

— 3a0a8amv NPAMYI0 8 NPOCMPAHCIEE;

- Haxooums paccmosiHue om moyku 00
L10CKOCMU 8 cCucmeme KOOPOUHAM,

— HAX00Umv paccmosiHue Meicoy
CKPeWUBAIOUWUMUCS, NPAMBIMU, 3A0AHHBIMU
6 cucmeme KooOpoOuHam

\Ucmopusn — meTh npencraBieHue o V[ocmuoicenue pezynbmamos pazoena 11
lMamemamuxu BKJIAJIE BBIJAIOLINXCS

MaTEMaTUKOB B Pa3BUTHE

HayKH;

— TIOHHMMAaThb POJIb MaTEMaTUKU

B pazButuu Poccun
(Memoowt — Mcronbs30BaTh OCHOBHBIE — Jlocmuoicenue pezynomamog pazoena 11,
lMamemamuxu METO/Ibl 0OKa3aTeNIbCTBA, — NpUMeHAmb MamemMamuyeckue 3HaHus K

IIPOBOJIUTH J10KA3aTEIbCTBO U
BBITIOJIHATH OIPOBEPIKEHUE;
IIPUMEHSTh OCHOBHbBIE METO/IbI
peleHHs] MaTeMaTHYEeCKUX
3ajau;

Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepu30BaTh KPacoTy U
COBEPILIEHCTBO OKPYKAIOIIEr0
MHUpa U IPOU3BENCHUN
HCKYCCTBa;

IIPUMEHSTH IPOCTENIINE
MIPOrpaMMHBIE CPEICTBA U
JJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBI
IIPY pELICHUN
MaTeMaTHYeCKUX 3a]ay;
10JIb30BaThCS MPUKIIAIHBIMU
porpaMMaMu U
MpOrpaMMaMi CUMBOJIbHBIX
BBIUUCIICHUH 1
UCCIIEI0BaHUS
MaTeMaTHYeCKUX OOBEKTOB

LCCIE00BAHUIO OKPYICAIOUE20 MUPA
(MoOenuposanue guzuyeckux npoyeccos,
Badayu YKOHOMUKU)




2. Conep:xanue yue0HOro npeamera «MareMaTuka»
HA YPOBHE Cpe/IHero 001ero 00pa3oBaHus

Anredpa M HaYaJIa aHAJIM3A

[ToBTOpenue. Penienne 3a1aq ¢ HCIOJIb30BaHUEM CBOMCTB YHMCEI M CUCTEM CUUCIICHMS, JEIIMMOCTH, A0JIECH
Y 4acTeH, MPOLEHTOB, MOJYJIEN yncell. Pemenne 3a1a4 ¢ UCIOIb30BAaHUEM CBOWMCTB CTENEHEW U KOPHEW,
MHOI'OWJIEHOB, Mpe00pa30BaHN MHOTOWIEHOB U JPOOHO-PALlMOHATIbHBIX BbIpakeHHH. Pemienue 3anau ¢
UCIIOJIb30BaHUEM I'PaJlyCHOM Mepsl yriia. Moayip yucia u ero csorcrsa. Pemenue 3a1a4 Ha ABUKEHUE U
COBMECTHYIO paboTy, CMECH M CIUIaBbl C TIOMOIIbIO JMHEWHBIX, KBAAPATHBIX M JAPOOHO-PALMOHATIBHBIX
YPaBHEHUI M UX CUCTEM. PelleHue 3anad ¢ MOMOILBIO YMCIIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJTHOW TIEPEMEHHOW, C MPUMEHEHHEM H300paXeHHUsS YHCIOBBIX IMPOMEXYTKOB. PemieHue 3amau c
UCTIOJIb30BaHUEM YHCIIOBBIX (DYHKIMU U UX rpadukoB. Mcrnonp30BaHne CBOWCTB U rpa)KOB JIMHEHHBIX U
KBaJPaTUYHBIX QYHKIUI, 00paTHONW NPONOPLUOHATIBHOCTH U (YHKLIUU

y= \/; . 'padmyeckoe pelieHne ypaBHeHUN U HepaBeHCTB. Vcnonbp3oBaHue onepaiuii HaJ MHOKECTBAMHU
Y BBICKa3bIBaHUSAMH. VCIIOIB30BaHNE HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM MEPEMEHHOM, YUCIOBBIX
IPOMEXYTKOB, WX O0ObeAUMHEHMH U nepecedeHuil. I[IpuMeHeHue npu peumieHUH 3aJad CBOWCTB
apu(METHUECKOW ¥ TEOMETPHUYECKOW TPOTPECCHH, CYMMHPOBAaHUS OECKOHEYHOW CXOJsIeics
F€OMETPUYECKON TPOTPECCUM.

MHoskecTBa (UMCIOBBIE, TEOMETPUUYECKUX (QUTYP). XapaKTEPUCTUIECKOE CBOMCTBO, 3JIEMEHT MHOXECTBA,
MyCcTOe, KOHEUHOE, 0eCKOHEUHOe MHOKeCTBO. CriocoObI 3aanusi MHOXKeCTB [logMuokecTBO. OTHOILIEHUS
IPUHAJJIEKHOCTH, BKIIIOUEHUS, paBeHcTBa. Onepauuu Haj MHoxkecTBamMu. Kpyru Oinepa. Koneunslie u
OECKOHEUYHbBIE, CUETHBIE U HECUETHbIE MHOXKECTBA.

WcTunHbIE U 10KHBIE BBICKa3bIBaHMsI, ONIEPALlU HaJl BHICKA3bIBAHUSMU. AeeOpa 6biCKA3bI8aAHUI.

CBs13b BBICKA3bIBaHUN C MHOKECTBaMU. KBaHTOPHI CyIIECTBOBAHUS M BCEOOIIHOCTH.

3aKoHBbI JIOTUKU. OcHoGHble no2uteckue npasuia. PelleHne JIOTHYECKUX 3a/1a4 C UCII0Ib30BaHUEM KPYTOB
DUnepa, 0OCHOBHBIX 102UHECKUX NPAGUIL.

YmozakmoueHus. OO0CHOBaHMSI M J0Ka3aTeIbCTBO B MaTemaTuke. Teopembl. Buasl maremarnyeckux
yTBEpXKIeHUM. Buowl doxazamenvcmea. Mamemamuueckas unoykyust. Ymeepacoenus: 0oOpamnoe OaHHOMY,
NPOMUBONONIONCHOE, 0OPAMHOE NPOMUBONONONHCHOMY OanHoMy. IIpU3HaK U CBOWCTBO, HEOOXOIUMBIE U
JIOCTaTOYHBIE YCIOBUSI.

Ocnosnas meopema apugpmemuru. Ocmamxu u cpasnenust. Aneopumm Eexnuoa. Kumaiickas meopema 06
ocmamkax. Manas meopema @epma. q-uunvie cucmemsl cuucienus. Oynkyusa Jiinepa, 4ucio u cymma
Oenumenel HAMypaibHO20 YUCIA.

Panuannas mepa yria, TpUrOHOMETpHUYECKas OKPYKHOCTb. TpUroHOMeTpuueckue (PYHKIHHU YHCET U
yriaoB. @opMyIibl IPUBEACHMUS, CI0KEHUS TPUTOHOMETPUYECKUX (DYHKIIMHN, POPMYIIbI JTBOMHOTO

U TIOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBanue CyMMbI, pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPHUECKUX
¢byHKIMH, 1 HA000POT.

Hynu ¢pyHkium, npomMexyTki 3HaKOIIOCTOSTHCTBA, MOHOTOHHOCTh. Hanbobliee 1 HauMeHbIllee 3HaYeHHe
¢yuknun. [lepuoauueckre QyHKINN U HAMMEHBIIUH niepuo/l. YeTHbIe U HeUeTHbIE QYHKIUH.

Dyukyuu «O0podHas uacme yucnay Y = {X} u «yenas yacmo yuciay 'y = [X]
Tpuronomerpudeckue QYHKIIMH YUCIOBOTO apryMeHTa Yy =C0S X, y=SinX, y=tgx, y=ctgx.
CaotlicTBa U rpaKU TPUTOHOMETPUUYECKUX (DYHKIIUH.

OO0patHble TpUroHoMeTpuyeckue (GyHKIMH, UX TJIaBHbIE 3HAYSHUS, CBOUCTBA U TpaHKH.
Tpuronomerpuueckue ypaBHeHus. OHOPOIHBIE TPUTOHOMETPUYECKHUE YpaBHEHNUs. Pemienne



MPOCTEUIINX TPUTOHOMETPHUECKUX HepaBeHCTB. [IpocTeiime cucteMbl TPUTOHOMETPUIECKUX
YPaBHEHHUHU.
Crenensb c 1eHCTBUTENBHBIM ITOKa3aTeNieM, CBOWCTBa cTeneHu. [IpocTeiine nokazarenbHble ypaBHEHHUS
u HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee cBOMCTBA U rpaduk. Yucio € u GyHKus
y=¢e.
Jlorapudwm, cBoiictBa norapupma. [ecatuunbli u  HarypanbHbIA Jorapudm. [IpeoOpasoBanme
norapupMuUecKux BbIpakeHHuid. Jlorapupmuueckue ypaBHeHHs M HepaBeHCTBa. Jlorapudmuueckas
(GyHKIHS ¥ €€ CBOWMCTBA U rpaduK.
Crenennas ¢pyHKIMS U ee cBoiicTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.
[lepBuuHbIe MpPEACTABICHUS O MHOXKECTBE KOMILJIEKCHBIX YHUCEI. /leticmaus ¢ KOMNIEeKCHLIMU YUCTIAMU.
Komnnexcno conpsiocennvle uucna. Mooyne u apeymenm wuucna. Tpuconomempuyeckas ¢opma
KOMNIeKCHO20 yucaa. Pewenue ypagnenuil 6 KOMNIEKCHbIX YUCLAX.
Metoxa HHTEpBAJIOB JJIs pelieHus: HepaBeHCTB. [IpeoOpazoBanus rpaduKkoB GYHKIUI: CIBUT, YMHOKEHUE
Ha YHCII0, OTPAKEHHE OTHOCUTEIBHO KOOPAMHATHBIX oceil. [ paduueckue MeTo bl pelieHus ypaBHeHUN U
HepaBeHCTB. PelieHre ypaBHeHHI U HEPABEHCTB, COJIEPIKAINX MTEPEMEHHYIO TI0]T 3HAKOM MOJTYJISI.
CucreMbl OKa3aTENbHBIX, JIOTAPU(MUUECKIX U UPPAITUOHATBHBIX YpaBHeHUNH. CHUCTEMBbI TOKA3aTENIbHBIX,
Jorapu(pMHUUECKUX U UPPALMOHATBHBIX HEPABEHCTB.
Bzaumno obpatusie pynkiun. ['paduku B3auMHO 00paTHBIX (YHKIIMHA.
YpaBHEHHUSI, CHCTEMBI YPABHEHUH C TapaMEeTPOM.
@opmyna bunoma Heiomomna. Pewenue ypasnenuii cmenenu @viuie 2 cneyuanvHwvlx 6uoos. Teopema
Buema, meopema be3y. Ilpusodumvie u nenpugooumvie muozounenvl. OCHO8HAS meopema aneeopul.
Cummempuyeckue MHo2oueHbl. [lenouucientvie u yenro3Haunvie MHO204aeHbl. [Juopanmossl ypasHeHus.
Lennvie opoou. Teopema @epma o cymme K6aopamos.
Cymmol u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.
Teopembl 0 npubaudiCEHUU OEliICIMBUMENbHBIX YUCEN PAYUOHATLHBIMU.
MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCTIU.
Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.
ITonsTue npenena QyHkuuM B Touke. [lowamue npedena QyHKyuu 6 OECKOHeuHOCmU.
Acumnmomur  epaguxa  @yuxkyuu. CpasHenue OECKOHEYHO MANbIX U OECKOHEUHO  OOIbULUX.
HenpepsiBHocTh Pynkiuu. Ceoticmsa nenpepviénvix ¢yukyuil. Teopema Betiepwmpacca.
Huddepenunpyemocts pynkuuu. IlpomsBognas ¢ynkuum B Touke. KacarenbHast k rpaduxy
¢ynkuuu. ['eomerpuueckuit 1 GU3NYECKU CMBICI IPOU3BOAHON. [Ipumenenue npouzeoonol 6 gusuxe.
ITpouzBonHbIe neMeHTapHbIX (GyHKUMHU. [IpaBuna nuddepenupoBanus. Bropas npousBojaHas, ee
reoMeTpHUECKUil U (PU3NIECKUI CMBICII.
Touku skcTpemyma (MakcuMymMa W MHHMMyMa). MccienoBaHue siieMEHTApHBIX (DYHKIUH Ha TOUYKH
AKCTpeMyMa, HauOoJIbIIiee M HAUMEHbIIIee 3HAaYCHUE C TIOMOIIBIO MMPOU3BOIHON. [locmpoenue epaghuxos
dyHxkyul ¢ nomowpio npoussoonvix. Illpumenenue npouzeoonoli npu pewenuu 3aoay. Haxoowcoenue
IKCMPEemMymos8 PYHKYUll HeCKOIbKUX NePeMEHHDbIX.
[TepBooOpasnas. Heonpenenennsiii uHTerpan. I[lepBooOpa3Hble d3IEMEHTAPHBIX — (QYHKIHIA.
[Tnomans kpuBonuHenHoW Tpanenun. dopmyna Herortona-JleiiOHuma. OmnpeneneHHbI HHTETpall.
Buruucnenue nnowaoeii niockux gucyp u o6vemos men epawjenus ¢ NHOMOWbIO UHMeZPaa..
Memoowi pewienus yHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.



I'eomerpus

[ToBropenue. Pemenne 3amad ¢ MCMOMB30BAaHMEM CBOMCTB (UIyp Ha IUIOCKOCTH. PemieHue 3amau Ha
JIOKA3aTeJIbCTBO M IOCTPOEHHE KOHTpHpuMepoB. [IpuMeHeHHe npOoCTEeHUIINX JIOTMYECKUX IPaBHIL
Pemenne 3amay ¢ MCHOJIB30BaHMEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHUH B MPSAMOYTOJIBHBIX
TPEyroJibHUKaX, (aKTOB, CBA3aHHBIX C YETHIPEXYTOJIbHUKaMU. Perienue 3a1ay ¢ UCroib30BaHuEM (DaKToOB,
CBA3AHHBIX C OKPYXHOCTAMM. PelneHue 3agau Ha M3MEpPEHUs Ha IUIOCKOCTH, BBIYUCICHHS [UJIMH U
wiomazaen. Peutenue 3a0ay ¢ nOMoublo 6eKMopo8 u KOOPOUHam.

Harnsaanas crepeomerpus. [Ipu3ma, napamenenunes, nupaMmuia, TeTpadp.

OCHOBHBIE NIOHATHUS TEOMETPUHN B IPOCTPAHCTBE. AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
Ilonamue 06 axcuomamuueckom memooe.

Teopema Menenas onsa mempasopa. IlocTpoeHue ceueHuii MHOTOTPaHHUKOB METOJIOM CJIE/IOB.
LentpansHoe npoektupoBanue. Iloctpoenne ceueHnii MHOrOrpaHHUKOB METOJIOM IIPOEKIUH.
CkpemuBaronyecs: npsiMble B IPOCTPAHCTBE. YTOI MEXIY HUMU. Memoovl HAX0HcOeHUs paccmosanull
MedAHCOY CKPeUUBAIOUWUMUCS NPAMBIMU.

TeopeMsl 0 NapauIeaIbHOCTH NPSMBIX U INIOCKOCTEN B IIpocTpaHcTBe. llapamiensHoe npoeKTupOBaHuE U
n3zobpaxxenue puryp. I eomempuueckue mecma modex 8 npOCMpPanHcmae.

[lepneHIuKyNSIpHOCTD MPSIMOM U MI0cKOCcTU. OpTOroHaIbHOE IpoeKTUpoBaHue. HakiioHHbIE M TPOEKIIMH.
Teopema o Tpex nepneHAnuKyIspax.

Buovt mempasopos. Opmoyenmpuueckuti mempasop, KapKacHbvlil mempasop, paeHOSPAHHbIU Mempasop.
IIpsmoyeonvroiti mempasop. Meouanwl u 6umeduarvl mempa’opa.

Jlocmpaueanue mempasopa 00 napaiienenuneod.

PaccrosHuss mexay ¢urypamu B mpoctpaHcTBe. OOIIMN MEpHEeHAMKYISp JABYX CKPEIMBAIOLIMXCS
MPSIMBIX.

VYrael B mpoctpaHcTBe. llepnenaukynspHble IIOCKOCTH. [lnowads opmoconanvHou npoeKyuu.
Ilepnenoukynapnoe ceyenue npusmol. Tpexepanmnviti u mHozcocpanusii yeon. Ceoticmea nioCKux y2n08
MHO202panHo20 yena. Ceoticmea nI0CKUX u 08Y2PAHHbBIX Y2108 MPEeXepantno2o yaaa. Teopemvl KOCUHYCO8 U
CUHYCO8 0I5l MPexspanHo2o yaud.

Bunel MHOrorpaHHukoB. Pazgepmku  muococpanuuxa. Kpamuatiwue nymu Ha nogepxHocmu
MHO202DAHHUKA.

Teopema Jtinepa. IlpaBunbHbIE MHOTOTPAHHUKH. /]6801iCMBEHHOCIb NPABUNLHBIX MHO202PAHHUKOG.
IIpusma. [Tapamnenenunen. ColicTBa napasuienenunena. lIpsMoyroiapHbIl mapasienenunen.
Haknonnble npu3Msl.

IIupamuna. Bunel nupamMun. DneMeHTH NpaBUWIbHOW nHpamuabl. [Iupamuiael ¢ paBHOHAKIOHEHHBIMU
pedpamu ¥ rpaHsIMH, UX OCHOBHbBIE CBOWCTBA.

[Inomany noBepXHOCTEN MHOTOIPAHHUKOB.

Tena Bpamenus: LWIMHIP, KOHYC, map U chepa. CeueHus IMIMHIPA, KOHYyca U mapa. lllapoBoii cermeHT,
IapOBOM CJIOM, MIAPOBON CEKTOP (KOHYC).

YcedyeHHas nupamuia U yCEYEHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHnus.

KacarenbHble npsmMble U MI0CKOCTH. Brincanusie u onucanuble cgepbl. Kacarowuecs cghepul.
Kombunayuu men epawenus.

Bekropsl 1 koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpPA Ha YHCIO. YTOJ MEXAY BEKTOpPaMHU.
CkansipHO€ IPOU3BENICHUE.



VYpaBHeHue miaockocTu. DopMmyna pacCTOSHUS MEXIy TOUYKaMd. YpaBHeHHE chepbl. DPopmyna
paccmosnus om mouku 00 niockocmu. Cnocobvl 3a0aHusi NPAMOU YpagHEeHUAMU.

Pewenue 3a0au u 0oxkazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOE U MEMOOOM KOOPOUHAM.

Dnemenmul 2eomempuu macc.

[Tonsitre o6beMa. OOBEeMBbI MHOTOTPAaHHUKOB. OOBEMEBI TET BpallleHUs. Akcuomsl ob6vema. Bvieoo gopmyn
00beM08 NPAMOY20IbHO20 Napaieslenunedd, npusmsl U nuUpamuovl. Popmyavl 0. HAXOHCOEHU 00bema
mempasopa. Teopemvl 06 omHoUEHUAX 00BEMOS.

Ilpunosicenus unmezpana K 6bIYUCIEHUIO 00BeMO8 U NnogepxHocmeu men epaweHus. Ilnowaos
cpepuueckozo nosca. Obvem waposoeo cios. [lpumenenue 00vemMos npu peuwteHuu 3a0au.

[Tnomans chepsl.

Paseepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOuHammm MHOTOTpaHHUKOB U TEJ BPAIIICHUSI.

[Tono6ue B mpoctpancTBe. OTHOILIEHNE 0O0BEMOB U IUIOIIAJICH TOBEPXHOCTEH MOJA0OHBIX PUryp.
Heuoicenus 6 npocmpancmee: napanieibHulil NepeHoc, CUMMEMPUsL OMHOCUMENbHO NIOCKOCMU,
YeHmpanbHas CUMMEMPUsL, NOBOPON OMHOCUMENLHO NPAMOU.

IIpeobpazosanue nooodus, comomemus. Pewenue 3a0au Ha nIOCKOCMU ¢ UCHONb308AHUEM
cmepeomempuideckux Memooos.

BeposATHOCTB U CTATHCTHKA, JIOTHKA, TEOPHUS rPpadoB 1 KOMOMHATOPHKA

[ToBTOpenue. Mcnonp3oBaHue TabIUIl M AWAarpaMM AJisl MpeACTaBlieHUsl NaHHBIX. PemieHue 3amau Ha
MIPUMEHEHUE OMHCATEIIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX, HAUOOJIBIIIETO U HAUMEHBIIIETO
3HAUEHMs], pa3Maxa, AUCHEPCHUM U CTAaHJAPTHOIO OTKJIOHEHUs. BblYMClIieHHe 4acTOT U BEpOSTHOCTEH
COOBITHI. BBIYMCIIEHNE BEPOSITHOCTEH B OMBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH HCXOIaMH.
Hcnonp3oBanne KOMOMHATOPUKU. BrIuMciieHre BepOsATHOCTEH HE3aBUCUMBIX cOObITHIA. Mcmonbp30Banue
(bopMyIIbI CIIOKEHUsI BEPOATHOCTEH, AuarpamMm Diiniepa, JepeBa BepoaTHOCTeH, hopmynbl beprymnu.
Beposmnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmei.

VYcnoBHas BepossiTHOCTb. [IpaBuiio yMHOXkeHUs1 BeposiTHOCTEN. Dopmyra moJIHON BEPOSITHOCTH.

®opmyina baieca.

JluckpeTHbIe cilydaiiHble BeIMYMHBI U pacnpezneneHusi. CoBMeCTHbIE pacmpeneneHus. Pacnpenenenue
CYMMBI U TIPOU3BEJICHUS HE3aBUCHUMBIX CIYYalHBIX BEJIMYUH. MaTeMaTH4ecKoe OKUJaHUE U JHUCIIEPCUs
CIIy4ailHOW BEIMYMHBI. MaTeMaTH4ecKoe 0KUJAHUE U JUCTIEPCUS CYMMBI CITy4alHbIX BEJTUYHUH.
bunapnas ciydaiinas Benu4MHa, pacupeaeineHne beprymm. I'eoMerpudeckoe pacrpeeneHue.
bunomuanbHOE pacnpesielieHne U ero CBOWCTBA. [ unepeeomempuyeckoe pacnpeoeieHue u e2o coUCmad.
HenpepsiBHble ciy4yailHple BeJWYUHBL. [I10THOCTH BeposTHOCTH. DYHKUHMS pacHpelereHusl.
PaBHOMEpHOE pacnpenencHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezco npumenenue. HopmanbpHoe pactipenenenne. @Dynkmus Jlammaca.
[TapameTpsl HOpMaNTbHOTO pactpeneneHus. [I[pumMeps! cirydallHBIX BEIMYWH, TTOTYUHEHHBIX HOPMAITBHOMY
3aKOHY (ITOTPEIIHOCTh U3MEPEHUMN, POCT UelnoBeKa). [Jenmpanvras npedenvHas meopema.

Hepasencmeo UYebviwesa. Teopema Uebviwesa u meopema bepuyniu. 3axon 6onvuux uucen.
Buibopounviii memoo usmepenus eeposmuocmeil. Ponb 3akona 6onvuiux ducen 8 Hayke, npupooe u
obwecmse.



KoBapuanmst nByx ciydailHbix BenwuuH. [loHsitue o kodddunmente xoppensuun. COBMECTHBIE
HAOJIOACHNUS IBYX CIy4allHBIX BEIUYHMH. Bboibopounwlil Koaghghuyuenm koppenayuu. Jlunetinas peepeccusi.
Cmamucmuyeckas 2unomesa. Cmamucmuka Kpumepus u ee YpogeHb 3nauumocmu. Illpoeepka
npocmenwux 2unomes. IMnupuyecKue pacnpeoesienus U ux c6sA3b ¢ meopemuyecKumMu pacnpeoeseHusimu.
Paneosas xoppenayus.

Ilocmpoenue coomeemcmeutl. Huvexkmuenvie u clopvekmugenvlie coomeemcmeus. buexyuu.

Juckpemnuas nenpepvienocmo. [lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcnosHule nonamus meopuu epagos. /epesws. /[gouunoe depego. Cesasnocmv. Komnonenmul céa3Hocmu.
Ilymu na epaghe. diineposol u I amunbmonosvl nymu.



3. TEMATHYECKOE IINTAHUPOBAHUE

C YKazaHHMEM KOJIMYIECTBA YaC0B, OTBOAMMbIX HA OCBOCHHE KaK/I0# TeMblI

10 kaacc (272 4.)
Ne [Tema ypoka KosmuecTBo
4yacos
Paznen 1. [leiicrBurebHble uncia (13 4)
1 [[lonsATHe NEHCTBUTENHHOTO YKCIIa 1
2  |[Pemenue 3a51a4 ¢ HCNOJIL30BaHNEM JACHCTBUTEIBHBIX YHCEI 1
3 [MuoxkecTBa uncen 1
4 |CBolicTBa IEWCTBUTEIIHBIX YHUCEI 1
5 |Meton MmaTeMaTHYECKON WHIYKITUN 1
6 |[lepecraHOBKH 1
7  |Pa3smernieHus 1
8 [Coueranus 1
9 [Pemenwue 3a1a4 Ha EpeCTaHOBKU, Pa3MEIlIEHHUs, COYCTAHUS 1
10 |loka3arenbCcTBO YMCIOBBIX HEPABEHCTB 1
11  |lenuMoCTb LENBIX YUCE 1
12 |CpaBHEHHE IO MOTYJIIO M 1
13 PBagauu ¢ HETOYUCIEHHBLIMU HEU3BECTHLIMU 1
Pasznen 2. HekoTopble cBenenus u3 miianumerpuu (19 v)
1  [Vrael u oTpe3ku, CBSI3aHHBIE C OKPYKHOCTBIO 1
2  |Yrom mexnay xacaTenbHOM M XOpJoH 1
3 [Teopembl 00 oTpe3kax, CBSI3aHHBIX C OKPYKHOCTHIO 1
4 |Yrubl ¢ BeplIMHaMU BHYTPU U BHE Kpyra 1
5 [BnucanHBIi 4eThIpEXyroJbHUK 1
6 |OnucaHHBIN YETHIPEXYTOIBHUK 1
7  |[Pemenue TpeyroiabHHUKOB 1
8 [Teopema o menunane 1
9 [Teopema o OuccekTpuce 1
10 |®opmyIbl moniaay TpEyroabHUKA 1
11 [@opmyna ['epona 1
12 PBagaua Diinepa 1
13 [Teopema Menemnast 1
14 [Teopema YeBsl 1
15 |Pemenue 3a1a4 Ha mpuMeHeHue TeopeM Menenas u YeBbl 1
16 [Pnmumnc 1
17 [CunepOona 1
18 [[lapabona 1
19 Bauer mo miaHUMETpUHN 1
Paznea 3. PanmonanbHble ypaBHeHHs] M HepaBeHCTBA (25 v)
1 [ParmonanbHBIC BBIpAKESHHS 1
2  [[IpeoOpazoBaHMe pallMOHATHHBIX BBIPAKEHHUH 1




3  [@opmynsl 6uHOMa HpI0TOHA, CYMMBI M Pa3HOCTH CTETICHEH 1
4 |lencHre MHOTOYWICHOB C OCTAaTKOM 1
5 |Aunroputm EBkimaa 1
6 [Teopema besy 1
7  |KopeHb MHOTOYJICHA 1
8 |HaxoxmeHue KOpHE MHOTOUYJICHA 1
9  |PanmoHabHBIC YpAaBHEHUS 1
10 |Pemenue panmoHAIBHBIX YPaBHCHUM 1
11 |Cuctemsl pallMOHAJIbHBIX YPaBHEHUN 1
12 |Pemenue cucteM parmOHAIBHBIX YPaBHCHUM 1
13 [Mertox uHTEpPBAJIOB PEIICHUS] HEPABEHCTB 1
14  |PemieHne HEpaBEHCTB METOJJOM UHTEPBAJIOB 1
15 |PemieHue HepaBeHCTB 1
16 |PanmoHanbHBIC HEpABEHCTBA 1

PerieHre paloHaIbHBIX HEPABEHCTB METO/IOM BBEICHHSI HOBOTO
17  |HEW3BECTHOTO 1
18 |Pemenue panmoHaIbHBIX HEPABCHCTB 1
19 |Hecrporue HepaBeHcTBa 1
20 |PemieHne HECTPOTHUX HEPABEHCTB METOJIOM HWHTEPBAJIOB 1
21 |PemieHHe HECTPOTUX HEPABEHCTB 1
22  [Cucrtembl pallMOHAIbHBIX HEPABEHCTB 1
23 |PemeHue cucTeM palOHAIBHBIX HEPABEHCTB 1
24 [KontpospHas pabota Nel "ParnmonanbHbie ypaBHEHHS U HepaBeHCTBA' 1
25 |KoHTposibHas paboTa 1

Pasnen 4. [lapajiieibHOCTh NPSAMBIX U IUI0CKOCTEH (16 1)

1 [Beenenue. Ilpeamer crepeomerpun 1

AKCHOMBI CTEpEOMETPUH 1
3 [HexoTopble cleCTBUS U3 AKCHOM 1
4  [[IpumeHeHHe aKCHOM IPU PEelIEHUH 3a1a4 1
5 [|[lapamnenbHble NpsiMblE B TPOCTPAHCTBE 1
6 [[lapamieabHOCTh TpeX NPSMBIX 1
7  |Pemenue 3a1a4y Ha NapaJIeIbHOCTh NMPSMBIX 1
8 [[MapamiensHOCTH MPSMOU U TIIOCKOCTH 1
9  [[Ipu3Hak napasaeabHOCTH NPSIMOM U MJIIOCKOCTH 1
10 |Pemrenue 3a7a4 Ha MapaJLICITBHOCTD MPSIMOH ¥ IJIOCKOCTH 1
11 |CpemmBatomuecs npsiMbie 1
12 |B3anMHOE pacrooKeHUE IBYX MPSMBIX B IPOCTPAHCTBE 1
13 |Yrasl ¢ coHanpaBieHHBIMH CTOPOHAMHU 1
14 |Yron mexy npsIMbIMH 1
15 |Pemenue 3agau no teme "[lapannenbHOCTh NPSIMBIX U TNIOCKOCTEH" 1
16 [KontponbHas pabota o Teme "[lapamienbHOCTh NPSIMBIX B IPOCTPaHCTBE" 1

Paznen S. Kopenb crenenu n (14 4)

1 [[lonstue dpynkuum u ee rpaduka 1
2 |DyHKIMA y = X"'n 1




3 [CpoiicTBa QyHKIIMH Yy = X"'n 1
4  [[lonsiTue KOPHS CTETIEHU N 1
5 |KopHu ueTHOM M HEeueTHOM cTeneHe 1
6 |HaxoxaeHue KOpHEH Y€THON M HEUETHON CTEIICHU 1
7  |Apudmernueckuii KOpeHb 1
8  [Brruncnenue apupmMeTHUECKUX KOPHEH 1
9  |CpoiicTBa KOpHEH CTEIICHH N 1
10 |Mcnonp3oBaHue CBOMCTB KOPHEW AJIsl BBIYMCICHUN 1
11 |DyHKUUS KOPHS CTENEHM N, X - HEOTPULATEIbHOE YUCIIO 1
12  |®yHKIMS KOPHS CTETICHH N 1
13 [Kopens cTeneHu n U3 HaTYpaJIbHOTO YHCIIA 1
14 [KontponbHas pabora Ne2 " Kopenb ctenenu n" 1
Paznen 6. CreneHb moy10KUTEIbHOr0 unciaa ( 14yq)
1 [Crenens ¢ panmoHaJbHBIM IOKA3aTENEM 1
2 [CoiicTBa CTENEHH C PAllMOHAIbHBIM [TOKa3aTeIeM 1
Pemenne 3aa4 Ha MPUMEHEHHE CBOMCTB CTETIEHH C PALlMOHATIBHBIM
3  [mokasarenem 1
4 [[TonsTHe mpenesa NoCIeq0BaTEILHOCTH 1
5 |HaxoxpaeHue npeeaoB MocaeaoBaTeIbHOCTH 1
6 |CBoiicTBa NMpeaenoB 1
7  [Pemienue 3ajay Ha NPUMEHEHHE CBOMCTB PEJIEIIOB 1
8 [beckoHe4HO yObIBaroIas reoMeTpUyYecKast IPOrpeccus 1
9  |Pemenwue 3a7a4 Ha GECKOHEYHO YOBIBAIOIIYIO T€OMETPUIECKYIO IIPOTPECCHIO 1
10 [Hucmnoe 1
11 [[lonATue creneHu ¢ UPpaLMOHAIBHBIM MTOKa3aTeIeM 1
12 [[loxa3zarenbHast QyHKIHS 1
13 |CoiicTBa u rpaduk nokazaTeabHONH QyHKIUN 1
14 |KontposbHas pabora o reMe "CTeneHp MoN0KUTEIbHOro yncia' 1
Paznea 7. Jlorapudmsl (8 4)
1 [[Tonsitue norapudma 1
[ [prumeHeHue onpeneneHus Joraprudma npu npeodpazoBaHUU BbIPAKEHUN 1
3  [CpoiicTBa Jorapupma 1
4  [[fpumenenue cBONCTB Jorapu(MoB Ui UX BBIYUCICHHUS 1
5 |CnocoObl BeIYMCIIEHUS JIOrapu(MOB 1
6 lorapudmudeckas GpyHKIHS 1
7 JlecsituuHble JorapuMel 1
8 [CrenenHble GyHKIUHU 1
Pa3nes 8. IlokasaresbHble U Jorapugmuyeckue ypapHeHHs1 M HepaBeHeTBa (13 1)
1 [[Ipocreiimue noka3zaTeabHble YPaBHEHUS 1
Perenye npoCTeNInX MOKa3aTeIbHbIX YPABHEHUN 1
3 [[pocreiimue nmorapudMuieckne ypaBHEHHUS 1
4  |Pemenue npoctednnx JorapuMUIECKUX ypaBHEHUH 1
5 [YpaBHeHus, cBojsIMECS K IPOCTEHIITNM 3aMEHONW HEM3BECTHOTO 1
6 |Pemenue ypaBHEHUM, CBOISANIUXCS K MPOCTEUIIINM 3aMEHON HEM3BECTHOTO 1




7 [[Ipocreiimune nokazarenbHbIE HEPABEHCTBA 1
8  |Pemenue nmpocTeHnX NOKa3aTEIbHBIX HEPABCHCTB 1
9  [[Ipocreiimue orapuMudecKre HepaBEHCTBA 1
10 |Pemenue npocTedmux jJorapuMUIECKIX HEPABECHCTB 1
11 |HepaBeHcTBa, CBOJSIIMECS K MPOCTEUITUM 3aMEHONM HEU3BECTHOTO 1
12  |Pemienue HEpaBEHCTB, CBOASAIIMXCS K MPOCTEHIINM 3aMEHOM HEM3BECTHOTO 1
KonTponbHas padora o teme "[lokazaTenbHbie U JorapuMUIECKIE
13 |ypaBHeHMs 1 HepaBeHCTBA" 1
Pasznen 9. [lapaseabHocts miockocreii (12 4)
1 [[TapamienbHbIE TUIOCKOCTH 1
[ [pr3HaK napamieIbHOCTH JABYX IIOCKOCTEN 1
3 [CBoiicTBa mapauIeIbHBIX TIOCKOCTEH 1
4 [Pemenue 3a1a4 Ha CBOMCTBA MapaJlICIbHBIX TUIOCKOCTEH 1
5 [Terparap 1
6 [[loctpoeHue cedeHMit TeTpa’apa 1
7 |Pemienwue 3a7a4 Ha TETpadip 1
8 [[Mapamnenenumnen 1
9 [[loctpoeHue ceueHuii napawienenumneia 1
10 |Pemenue 3a7a4 Ha MapaJUICIICIIUATIC] 1
11 |Pemenue 3amay o teme "IlapamieabHOCTh IOCKOCTEH" 1
12  [KonTtposbHas pabdota mo Teme "[lapanmienbHOCTh mIocKocTei" 1
Pasznen 10. IlepneHauKyIsIPHOCTH MPSAMBIX M IJIOCKOCTEH (254)
1 [[lepnennukynspHble OpsiMblE B IPOCTPAHCTBE 1
2  [[MapamnenbHble NpsIMbIE, TEPIEHAUKYIISIPHBIE K TNIOCKOCTH 1
[[ppuMeHeHne TeOpeM O CBSI3M MEXKIY MMapauIeIbHOCTHIO MPSIMBIX U HX
3 [IepHeHIUKYISIPHOCTHU K INIOCKOCTH K PEIIEHHIO 3a/1a4 1
4 [[Tpu3Hak neprneHAuKYISIPHOCTH NPSIMON M IIIOCKOCTH 1
5 |[IpumeHeHue mpu3HaKa K pelIEHUIO 3a1a4 1
6 [Teopema o mpsiMOH, MEPIICHIUKYISIPHON K TUIOCKOCTH 1
7 [[IpumeHeHue TeopeMbl K PEHICHUIO 3aa4 1
8 [PaccrostHME OT TOYKH JI0 TUIOCKOCTH 1
9 [PaccrosiHME MEXAY MapaJUIeTbHBIMU INIOCKOCTSIMU 1
10 |PaccrostHuEe MEXTy MPSMON U TAPAJUICITHLHOM e TUIOCKOCTHIO 1
11 [Teopema o Tpex nmeprneHAuKyIsIpax 1
12 |O6paTHas TeopeMa o Tpex MepreHAuKyIsIpax 1
13 [[IpuMeHeHHE TEOpEM O TpeX MEPIEeHANKYIIpax K PeHIeHHIO 3a1a4 1
14 [Yron mexay NpsMOi U TIIOCKOCTBIO 1
15 |HaxoxxaeHue yriia MeKay NpsiMON U IJIOCKOCTbIO 1
16 |Pemrenue 3a71ad Ha HAXOXKJCHUE YTIIa MEXK]TY MPSAMOU U TIIOCKOCTBIO 1
17 |JIByrpanuslii yrou 1
18 |HaxoxxaeHue ABYTpaHHOTO yria 1
19 [[Ipu3HAK MeprneHANKYISIPHOCTH IBYX IIOCKOCTEH 1
20 [[IpuMeHeHHe MpHU3HAKA NEPIEHANKYIIPHOCTH IUIOCKOCTEHN K pEIIeHHIO 3a/1a4 1




21 [[IpssMOyroJbHBIN MapauIeIenumes 1
22  [TpexrpaHHBIN yroma 1
23 [MHOrOrpaHHBIN yroja 1
24  |Pemenue 3a1a4 no teme "llepneHIuKyIIpHOCTD NPSIMBIX U IIIOCKOCTEH" 1
25 [KouTtposnbHas padoTa o Teme "llepneHauKyISIpHOCTh TPSAMBIX U IIJIOCKOCTEH" 1
Pa3nes 11. Cunyc u kocunyc yrja (11 1)
1  [[TousTHe yria 1
Pauannas Mepa yria 1
3 [OmnpeneneHue cCUHyca U KOCHHYCa yria 1
4 OcHOBHBIC (HOPMYITBI JIsi CHHYCA M KOCHHYCA YTJIa 1
5 |[[IpumeHeHHE OCHOBHBIX (POPMYIT JIJIsl TPeoOpa30BaHMsI BHIPAKEHUN 1
6 |Apkcunyc 1
7  |BbIUHCIEHHE apKCHHYCOB 1
8 |ApKKocuHYC 1
9  |Beruncnenne apkKOCHHYCOB 1
10 [[Ipumepsl UCHOIB30BaHMS APKCHHYCA U APKKOCHHYCA 1
11 [Dopmynsl s apKCUHYCa M apKKOCHHYCa 1
Pa3zpnen 12. Tanrenc u koranrenc yrJa (10 u)
1 |Omnpenenenue TaHreHca U KOTaHIeHCa 1
2  |OcHoBHBIE (hOPMYIIBI 1711 TAHTEHCA U KOTAHTEeHCa 1
[ [pumeHeHneM GopMyll TaHI€HCa U KOTaHT€Hca [l TpeoOpa3oBaHus
3 [BBIpOKEHHH 1
4 JApKTaHreHc 1
5 [BbluncieHHe apKTaHT€HCOB 1
6 |ApPKKOTaHTEHC 1
7  [BbluncieHHe apKKOTaHI€HCOB 1
8 [[Ipumeps! nucnonp3oBaHusi GOPMYII apKTAaHTEHCA H APKKOTAHTEHCA 1
9  [DopMynbl A1 apKTAaHT€HCa U apKKOTaHTeHca 1
10 |[KontponwHas pabota o Teme "CHHYyC, KOCHHYC, TAHT€HC U KOTaHTEHC yria" 1
Pa3nes 13. @opmyasl ciioxkenns (13 1)
1 [Kocunyc pasHOCTH U KOCUHYC CYMMBI IBYX YIJIOB 1
[ [pumeneHne GopmyI1 KOCHHYCA Pa3HOCTH U KOCHHYCa CYMMBI IBYX YTJIOB 1
3 [DopMymBl AJIst JOTIOJTHUTENBHBIX YTIIOB 1
4 |CuHyc CyMMBI U CHHYC Pa3HOCTH JIByX YIJIOB 1
5 [[Ipumenenue GpopmyI CHHYCa CyMMbI M CHHYCA PA3HOCTH JIBYX YTJIOB 1
6 |CymMMa M pa3HOCTh CHHYCa M KOCHHYCA 1
7  [[IpumeneHue Gopmys1 CyMMBI U pa3HOCTH CHHYCOB M KOCHHYCOB 1
8  [@opMyusl st IBOMHBIX 1 TIOJOBUHHBIX YTIIOB 1
9 [[Ipumenenue Gpopmy 1Jis ABOWHBIX U MOJOBUHHBIX YIIIOB 1
10 [[Ipow3BeneHNE CHHYCOB M KOCHHYCOB 1
11 [[Ipumenenue ¢popmMys Npou3BeICHHUSI CHHYCOB U KOCUHYCOB 1
12 |[®opmyibl U1 TAHT€HCOB 1
13 [[Ipumenenne ¢hopmy IUIsi TAHTEHCOB 1
Pasnes 14. Tpuronomerpuyeckne (pyHKIMH YHCJI0BOT0 aprymenTa (9 1)




1 |DysHkims y=sinx 1
2  |[Toctpoenue rpaduka GyHKIMH y=Sinx 1
3 | DyHKIMSA y=COSX 1
4 [[Moctpoenne rpaduka GyHKIUN y=COSX 1
5  |DyHkIms y=tgx 1
6 [[loctpoenue rpaduka GpyHKIMH y=tgX 1
7 | DyHKIMA y=Cctgx 1
8 [[loctpoenue rpaduka GyHKIMH y=CtgX 1
9 [KontponbHas pabora no teme "Tpuronomerpuueckue GpyHkuun" 1
Pasznen 15. Muororpanauku (22 4)
1 [[lonsitue MuHororpanuuka. I'eomMmerprueckoe Teno 1
2 [Teopema Diinepa 1
3  [[Ipusma 1
4 [[IpoctpancTBeHHas Teopema [ludaropa 1
5 |Pemenue 3a/1a4 Ha MPUMEHEHHUE N3YYCHHBIX TEOPEM 1
6 |[[lupammna 1
7 |[Lnomaaps OOKOBOM M MOJIHON MTOBEPXHOCTH ITUPAMHUIBI 1
Perienue 3aa4 Ha HAXOX/IEHUE TUIOIIAIU OOKOBOU U MOJIHOM MOBEPXHOCTH
8  [mmpammuusl 1
9 [[IpaBwibHas mupamMuaa 1
10 [[Inomanas 6OKOBOI M MOTHON MOBEPXHOCTH MPABHIHLHON IIUPAMHUIBI 1
11  |Yceuennas nupamuga 1
[[o1m1aas 60KOBOI U MOJIHOM MOBEPXHOCTH MPABUIIBHON YCEUEHHOMN
12 [nmpamusl 1
13 |Pemrenue 3a7a49 Ha HAXOXKJCHUE TUTOMIAM THPAMHUJIBI 1
14 |CumMmeTpusi B IPOCTPAHCTBE 1
15 [DnemeHTHl cCHMMETpPUHM MHOTOIpaHHUKA 1
16 [[oHATHE NpaBMILHOTO MHOTOIPaHHHUKA 1
17 |CoiicTBa NpaBUIBHBIX MHOI'OI'PAaHHUKOB 1
18 [DnemMeHTHI CHMMETPHUH NPAaBUIHHBIX MHOTOI'PAaHHUKOB 1
19 |Pemenue 3a/1a4 Ha MpaBUWJIbHBIE MHOTOI'PaHHUKH 1
20 [PemeHue 3a7a4 HAa MHOTOTPAHHUKH 1
21 |Pemenue 3ama4 no reme "MHOrOrpaHHUKH" 1
22 |KonTponpHas pabota o Teme "MHororpanHukn" 1
Paznen 16. Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (16 4)
1 [[Ipocreiiiine TPUrOHOMETPUUECKUE YPABHEHHS 1
PerieHre mpoCTeNMX TPUTOHOMETPHUYECKUX YpaBHEHUH 1
3 |YpaBHEeHWHs, CBOISIINECS K TPOCTEHIIIMM 3aMEHON HEM3BECTHOTO 1
4 [Pemenue ypaBHEHH, CBOJAIINXCS K MPOCTEUININM 3aMEHOW HEM3BECTHOTO 1
5 [PemieHue TPUTOHOMETPUYECKUX YPABHEHUH 1
[ [ppuMeHeHne OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKIECTBA IS PEIICHHS
6 ABHEHUI 1
[[pumeHeHne GOPMYIT CIIOKEHUS ¥ TIOHMKSHHS CTETICHU JUTS PeIICHHST
7 ABHEHUI




(OHOpOHBIE YpaBHEHUS 1
[ Ipocrelimue HepaBeHCTBA U1l CHHYCA U KOCHHYCa 1
10 [[Ipocrelinue HepaBeHCTBA JJIs TAHIEHCA M KOTAHI€HCA 1
11 |HepaBeHcTBa, CBOASIIMECS K NIPOCTEHIINM 3aMEHOM HEU3BECTHOTO 1
12  |Pemienue HEpaBEHCTB, CBOASAIIMXCS K MPOCTEHIINM 3aMEHOM HEM3BECTHOTO 1
13 |BBegeHme BCIOMOTaTEILHOTO YIIia 1
14 PBamena HeM3BECTHOIO t=sINX+coOSX 1
KonrtponbHas pabota 1o treme "TpuroHoMeTpuieckue ypaBHEHUS U
15 |nepaBencrBa" 1
KonTposbHas padota 1o teme "TpUroHoMeTpruiecKue ypaBHEHHS U
16 |mepaBencrBal" 1
Pa3nes 17. eMeHThI TeOPHUH BeposiTHOCTeH (6 1)
1 [[lonaTue BEpOSTHOCTH COOBITHS 1
Haxoxnenne BeposiTHOCTH COOBITHS 1
3 [Pemienue 3aay Ha HaXO0XJIEHHE BEPOSITHOCTH COOBITUS 1
4 |CBoiicTBa BEpOSITHOCTEM 1
5 |Cymma u npou3BeJieHUuEe COOBITHI 1
6 [Pemienue 3agay Ha MPUMEHEHHE CBOMCTB BEPOSITHOCTEN 1
Paszjnen 18. YacTora. YciaoBHast BepoATHOCTS (3 1)
1 |[OTtHOcuTEnbHAs YacTOTa COOBITUS 1
2  [PemieHue 3aay Ha HAXOXKJICHHE OTHOCUTEJILHOM YaCTOThI COOBITUS 1
3 |YcioBHas BeposATHOCTh. HezaBUCHUMBIE COOBITHS 1
Pa3zgea 19. MaremaTuueckoe oxxujanne. 3aKoH 00ab1mx uncea (3 4)
1 [Maremarnueckoe oxxuanue 1
2 [CIOXHBIHM ONBIT 1
3 [@opmyna bepnysmuin. 3akoH GOJIBIINX YHCENT 1
Pasnen 20. Utorosoe nopropenue (20 4)
1 |Pemenue 3aga4y Ha IPOrpeccuu 1
Jlorapudmel 1
3  |Pemenne moxa3aTenbHBIX U JIOTapU(YMUIECKUX YpaBHEHUIH 1
4  |PemieHue nokasaTeabHBIX U JJOTapU(PMUUECKHX HEPABEHCTB 1
5 [TpuroHomerpuyeckue BHIYMCICHUS U IPEOOPA3OBaHUS 1
6 [[puroHomerpuyeckue ypaBHEHUS 1
7  [PemieHue TPUTOHOMETPUYECKUX YPABHEHUI 1
8 [|PemeHme ruraHUMETPUYECKUX 33724 1
9 [[MapaminenbHOCTH MPSIMBIX U TUIOCKOCTEH 1
10 |Pemrenue 3a/1a4 Ha MAPAJUIETHLHOCTH MPSIMBIX U TIOCKOCTEH 1
11 |[[lepneHAMKYASIPHOCTH NPSIMBIX U IUIOCKOCTEH 1
12 [[Tpuzma 1
13  [[mpamuna 1
14 |Pemienue 3a/1a4 Ha NPU3MY U THPAMHLY 1
15 [Mrorosas koHTpOIBHAS paboTa 1
16 |MToroBas KOHTpOJIBbHAS paboTa2 1
17 [Bapaum Ha NPOIEHTHI 1




18

3aaun Ha CIUIABBEI U CMECH

19

3aaun Ha COBMECTHYIO paboTy

20

IToroBoe 3aHsATHE

= -

MTOI'O:

272

11 kjaace (272 4.)

Ne

Tema ypoka

KoanuecTBo
4acoB

Paznea 1. ®yuknun u ux rpapuxu (11 4)

1

[DeMeHTapHbIC PYHKIUU

O6sacTh onpeneneHust U 00aacTb u3MeHeHus pyHkunn. OrpaHU4eHHOCTb
(byHKIIUM

UeTHOCTB, HEUETHOCTH DYHKIIUU

[ lepriognuHOCTh QyHKIIUI

[ [pomexyTKH BO3pacTaHus U yObIBaHUS (DYHKIIMH

[ [ R ESN A DS

HpOMe}KYTKI/I 3HAKOIIOCTOSIHCTBA, HYJIN q)yHKI_II/II/I

Rl |k |R|~

[iccnenoBanne GyHKIUN U TOCTpOEHUE UX TPAdUKOB IIEMEHTAPHBIMU
METOIaMU

(OcHOBHBIE c110COOBI TpeoOpa3zoBaHus rpapuKOB

[locTpoenue rpadmKoB ¢ MOMOIIBIO TPEoOpPa30BAHUIA

["paduku hyHKIM, copepKauX MOTYIH

["paduky CIOXKHBIX QYHKINN

SRR

Pasnen 2. [Ipenesa gpyHKuuu u HenpepbIBHOCTD (6 1)

[lonsiTHe mpenena GyHKIUU

(O 1HOCTOPOHHUE TTPEIENb

(CBolicTBa npezenoB GyHKIUI

[loHsITHE HENPEPHIBHOCTH (PYHKIMH

HenpepbIBHOCTD J1eMEHTAPHBIX (PYHKITHIA

OO B |WIN]|F-

Pa3pbiBHBIE QYHKIIMH

RlRr|lkrlRR]-

Pa3nes 3. O0paTHbie GpyHKIuM (6 4)

1

[lonsTre 00 oOpaTHON QYHKIMH

|

2

B3anmMHO 00paTHbIe GYHKIUU

-

(OOpaTHbIEe TpUroHOMeTpruYeckue GyHKIuu. OyHKIMHN y=arcsin X,
y=arccosx

Dynkumu y=arctg X, y=arcctgx

[ [prmMepbl MCTIOIB30BAHUSL OOPATHBIX TPUTOHOMETPUYECKHX (DYHKIIUHN

OO |~ ]W

KonTtponbHas pabora no reme "OyHKIun"

R

Pa3nes 4. BekTopsl B npocTpancrse (9 1)

1

[lonsTue BCKTOpA. PaBeHcTBO BCKTOPOB

(Cl10)KCHHE U BBIUNTAHHUE BCKTOPOB. CyMMa HCCKOJILKNX BCKTOPOB.

Y MHOKEHME BEKTOpA HA YHUCIIO

2
3
4

PerieHre 3aga4y Ha BRINOJIHEHHUE ASUCTBUM C BCKTOpaMU

G




KoMmianapHele BekTopsl. 1IpaBuio napainenenunena

Paznoxenne BCKTOpaA 110 TPEM HEKOMITJIAHAPHBIM BEKTOPaAM

Perienue 3aga4 Ha Pa3JI0KCHUC BEKTOPOB

Pemenue 3aau no reme "BekTopsl B mpocTpancTae”

OO ITI[O [OT

KontposibHas paboTa o Teme "BekTopsl B mpocTpaHcTBe"

Rl |-

Paznes 5. Meroa KoOpaAMHAT B MPOCTPaHCTBE (25 1)

1 [IpssMOyTrobHAs CUCTEMA KOOPIUHAT B IIPOCTPAHCTBE 1
2 KoopauHaThl BeKTOpa 1
3 CBsI3b MEX/1y KOOpAMHATAMU BEKTOPOB U KOOPAWHATAMU TOYEK 1
A [Ipocreiimne 3axa4n B KOOpAMHATAX 1
b Pemenue 3a1a4 B KOOpAMHATax 1
6 YpaBHeHue cepbl 1
7 Perennie 3a1a4 Ha cocTaBlIeHUE YpaBHEHHS cephl 1
8 Pemenue 3ana4 no teme "KoopAMHATHI TOUKU M KOOPAMHATHI BEKTOpa" 1
0 Yoy Mexy BEeKTOpaMu 1
10 CKaJIsIpHOE TTPOM3BEICHNE BEKTOPOB 1
11 Beruncienue yrios Mex1y IpsIMbIMU U INIOCKOCTSIMHU 1
12 Pernrenue 3a1a4 Ha BBIYMCIICHUE YTTIOB MEXKTY NMPSIMBIMHU H TUIOCKOCTSIMHU 1
13 YpaBHEHHE MIIOCKOCTH 1
14 CocraBiieHre ypaBHEHUS TIIOCKOCTH 1
15 Perienue 3a1a4 Ha COCTaBJICHHE YPaBHEHUS IIIOCKOCTH 1
16 Pemenue 3amayu no reme "CkaasipHOE MPOU3BEICHUE BEKTOPOB" 1
17 [{eHTpanbHast CUMMETPUS 1
18 OceBasi cCUMMeETpUs 1
19 3epKkanbHas CHMMETpUS 1
20 [ lapasienpHbI IEpEHOC 1
21 [TpeoOpazoBanme om00us 1
P2 Pemenue 3agay mo teme " JIBrmxeHns" 1
23 Pemenue 3aa4 mo teme "MeToJ1 KOOpIMHAT B TpOCTpaHcTBE" 1
P4 KonTponbHas pabota no teme "Mertoa koopauHaT B npoctpaHcTsel” 1
25 KontposnbHas pabota no reme "MeToa KOopAMHAT B TPOCTpaHCTBE2" 1
Paznes 6. [lponzBognas (114)

1 [loHsiTHE MTPOU3BOIHON 1
P Du3MYECKUil CMBICT TPOU3BOAHON 1
3 [TponsBoaHas cymmsl. [Ipon3BoHas pa3sHOCTH 1
4 Haxo>x/1eHre Mpon3BOIHON CYMMBI U PA3HOCTH 1
b HenpepbIBHOCTh QYHKIHNI, HMerOmUX Mpou3Boanyo. Auddepennnan 1
6 [IponsBoaHas npousBenenus. [IponzBoaHas 4acTHOTO 1
U Haxo)xieHre npon3BoIHONM MPOU3BEICHUS M YaCTHOTO 1
8 [Ipor3BoIHBIE AIEMEHTAPHBIX PYHKINN 1
0 [Tpon3BoiHAs CIIOKHOU (PYHKIIUU 1
10 [Tpon3BoiHast 0OpaTHON QYHKIIUU 1
11 KonTponbHas pabora no teme "llponsBognas" 1

Paznes 7. [lpumenenne npousBoanou (18 4)




MakcuMyM 1 MUHHUMYM (DYHKITUH

HaxoxeHre HanOoJIbIIIero ¥ HAMMEHBIIETo 3HaYCHUsT (YHKIIUU Ha
OTpe3Ke

YpaBHEHHE KacaTeIbHOU

CocraBiieHHE YPaBHCHUA KacaTeJIbHOM

[ IpuGrKeHHbIE BEIYUCICHUS

Teopembl 0 cpelHEM

Bospacranne u yobiBaHue GYHKIIHH

HaxoxaeHne mpoMexyTKOB BO3pacTaHus U yObIBaHUS (PYHKIIMIMA

Ol |N|O O R [wWwN

HpOI/I?;BOI[HbIe BBICHIUX IMOPSAJIKOB

—
o

BrimykiocTs rpaduka GyHKIun

[
-

DKCTpeMyM (DYHKITUHU C €IMHCTBEHHON KPUTHICCKON TOUKON

—
N

Haxoxaenue skctpemyMma QyHKIIUU C €TUHCTBEHHONW KPUTHUECKON TOUKOM

—
w

33,[[3‘11/1 Ha MAKCUMYM U MUHUMYM

—
SN

Pemrenne 3a1a4 Ha MAKCUMYM U MUHMMYM

—
(€]

AcumnToThl. [Ipo6HO-nuHelHas QyHKIus

—
D

[Toctpoenue rpadukoB PyHKIIMK C MPUMEHEHUEM IPOU3BOIHOM

[
\‘

[TocTpoenne rpadukoB GpyHKIHH

18

KonTponbHas padbora no teme "lIpumenenue npon3sogHon"

N I = N T P e N I I I R I IR R

Paznea 8. [llepBooOpasnas u marerpaJ (15 4v)

[TonsiTue nepBooOpazHoOn

Heonpenenenublii UHTErpal

HaxoxaeHne HCOMPCACIICHHOIO MHTCTpajia

3amMeHa nepeMeHHON

I/IHTerpI/IpOBaHI/IC 110 4acCTAM

[ 110111816 KPUBOJIMHEWHON TPANECLIUU

OnpeieneHHbI HHTErpas

BrruncieHue OIPCACIICHHOI'O MHTCTpaJla

Ol |V~ [W[IN]|F

HpI/I6HI/I)KeHHOC BBIYUCJICHUC ONPCACIICHHOI'O NHTCIpaJla

—
o

Dopmyna HeroTona-JleiiOnuna

N [ =N SN RN PN T 5 RN

11

BrrurcieHne onpeeieHHOro HHTerpalia ¢ oMOIIbio Gpopmyiisl HetoToHa-
JleiiOnuma

[EEN

12

Perrenne 3a1a4 Ha HAXO0XKICHHIE OIMPCACIICHHOIO MHTCTpajia

13

CBOCTBa ONPEAEICHHOr0 HHTErpasia

14

HpI/IMCHCHHe OIMPCACIICHHBIX UHTCTPAJIOB B TCOMCTPHUYCCKUX U (bI/IBI/I‘-IeCKI/IX
3agadax

15

KontposbHas padota nmo teme "lleppooOpa3nas u narerpan”

[N

Paznen 9. Hlnaunap. Konyc. lllap (37 4)

[TonsTHe HUIMHAPA

[ 110111216 TOBEPXHOCTH HUIUHIPA

Pemenne 3aa4 Ha HAXOXXACHUEC IJI0Iaa IMOBCPXHOCTHU HNHUIJIMHAPA

Pemenue 3amau no reme "Hunuuap"

[ToHsiTHE KOHYCA

OO B |WIN]|F

[ 110111216 TOBEPXHOCTH KOHYCA

Rl -




7 Haxoxnenne miomaay nmoBepxXHOCTH KOHYCa 1
8 Pemenyie 3a1a4 Ha HaXOXICHUE TJIONIAIM TOBEPXHOCTH KOHYCa 1
0 Y ceueHHbIi KOHYC 1
Perienue 3a1a4 HAa HAXOXK/ICHUE IIJIOIAIU TIOBEPXHOCTH YCEYSHHOTO

10 KOHYyCa 1
11 Cdepa u map 1
12 B3anMHoe pacnonokenne cepbl U IIIOCKOCTH 1
13 KacatenbHas TNIOCKOCTB K cdepe 1
14 [Tnomane chepsr 1
15 Perenue 3a1a4 Ha HAXOXKICHUE MJIOMIAU Cephl 1
16 B3anMHoe pacnonoxxenne cepbl U IpsiMOi 1
17 Ccdepa BrimcanHasi B IIMIMHIPUYECKYIO TOBEPXHOCTh 1
18 Pemenue 3aa4 Ha cepy, BIMCAHHYIO B IMIUHAPUIECYIO TOBEPXHOCTh 1
19 Cdepa, BriricaHHas B KOHUYECKYIO TOBEPXHOCTh 1
20 Pemenue 3a1a4 Ha cepy, BIMCAHHYIO B KOHUYECKYIO TOBEPXHOCTh 1
21 CeueHus! HTMIMHAPUYECKON TOBEPXHOCTU 1
22 Pemenue 3a1a4 Ha ceUeHMsI LIUIMHIPUYECKON TOBEPXHOCTH 1
23 CeueHrst KOHHYECKOU MMOBEPXHOCTH 1
24 Perrenne 3a1a4 Ha CE4EHUs] KOHUYECKON TOBEPXHOCTH 1
25 MHOrOrpaHHHUK, OTIMCAHHBIA OKOJIO chepbl 1
26 Penienue 3a1a4 HAa MHOTOTPAHHUKH, OITMCAHHBIE OKOJIO Cephl 1
27 MHOTOrpaHHHK, BITUCAHHBIN B cepy 1
28 Pemenue 3a1a4 Ha MHOTOT'PAHHUK, BIIMCAHHBIN B chepy 1
29 Penrenue 3a1a4 Ha MHOTOTPaHHUK U cepy 1
30 [ {naap u chepa 1
31 Penienue 3a1a4 Ha HUIUHJIP U chepy 1
32 Konyc u cdepa 1
33 Pemenvie 3a1a4 Ha KOHYC U chepy 1
34 Pernrenue 3a1a4 Ha KOMOMHAIINY T 1
35 Pemenue 3ana4 no teme "Hmwmnap. Konye. Hlap" 1
36 KonTponpHas padora o Teme "wmmanp. Konyce. [ap1" 1
37 KonTponbHas padota no teme "Hununap. Konyc. [Hap2" 1
Pa3nes 10. PaBHOCHIBHOCTH YPaBHEHHUI M HEPAaBeHCTB (4 1)

1 PaBHOCHIIBHBIE TPe0Opa30BaHus ypaBHEHHM 1
2 PeleHne ypaBHeHUN 1
3 PaBHOCHIIBHBIE TPpeoOpa30oBaHusl HEPABEHCTB 1
4 Perienne HepaBeHCTB 1
Paznea 11. YpaBHenusi-caencrsus (9 4)

1 [loHsiTHE ypaBHEHUsI-CIEACTBUS 1
2 Bo3BenieHne ypaBHEHUS B YETHYIO CTEIICHb 1
3 PerreHne ypaBHEHUI BO3BEICHUEM B UETHYIO CTENIEHb 1
4 [ToreHpoBanue JjorapuMUIeCKUX ypaBHEHHUH 1
9) Pemennie ypaBHeHHUH MOTEHIMPOBAHUEM JIOrapu(PMUUECKUX YpaBHEHUI 1
6 J[pyrue npeoOpa3oBaHusi, TPUBOIAIINE K YPABHEHHUIO-CIICICTBHUIO 1




PerieHre ypaBHEHUN IpYU IOMOIIY NIEPEXO0AA K YPABHEHUIO-CIIEICTBUIO

[[pMeHeHrne HeCKOIBKUX MPeo0pa30BaHU, MPUBOASIINX K YPABHEHHUIO-
CIIEICTBUIO

0

Perienue ypaBHEHH ¢ TOMOIIBIO HECKOJIBKHUX MPEOOpa30BaHMIA ,
[IPUBOIAIINX K YPABHEHUIO-CIIEICTBHIO

Pa3nen 12. PaBHOCHIILHOCTH YpaBHeHHMI M HepaBeHCTB cucremaM (13 v)

il

(OCHOBHBIE TOHATHSA

P

Penienue ypaBHEHHI C TOMOIIBIO CUCTEM

3

Pemenne HppalMOHAJIbHBIX ypaBHeHI/Ifl C IIOMOIIBIO CUCTEM

Pemennie norapuMIUYECKHUX M MOKA3aTEIbHBIX YPABHEHHUH C TOMOIIIBIO
CUCTEM

PerieHre TpPUroHOMETPUYECKUX YPABHEHUH C TOMOIIBIO CUCTEM

Ypasuenus Buaa f(a(x))=f(b(x))

Pemenue ypapHenuii Buna f(a(x))=f(b(x))

Pemenne HCPAaBCHCTB C IOMOIIBIO CUCTCM

OO O[S

PerreHne nppanMoOHAIBHBIX HEPABEHCTB C IIOMOLIBIO CHCTEM

IR

10

Pemenue J'IOFapI/I(I)MI/I‘leCKI/IX H ITOKAa3aTCJIbHbBIX HCPABCHCTB C IIOMOIIIbIO
CHUCTEM

11

Pemenue TPUTOHOMCTPHUYCCKHUX HCPABCHCTB C ITIOMOIIBIO CUCTCM

12

Hepasenctpa Buja f(a(x)>f(b(x))

13

Pemenue HepaBeHcTB Buaa f(a(x)>f(b(x))

N =Y =N [

Pa3nen 13. PaBHOCHIIBHOCTH YpaBHeHM HA MHOKecTBax (11 4)

(OCHOBHBIE ITOHSITHUSA

BO3B€]1€HI/I€ YpaBHCHHA B YCTHYIO CTCIICHDB

PerieHne ypaBHEHUI BO3BEICHUEM B YETHYIO CTENIEHb

YMHOKEHHE ypaBHEHUs Ha QYHKIINIO

2B EN AL L=

Perenue ypaBHeHPII’I IIpU IMOMOIIHN PABHOCUJIbBHOCTHU Hd MHOJKCCTBAX

A I I

JIpyrue npeobpazoBanusi ypaBHeHul. [loTeHimpoBanue u
orapudmupoBanre ypaBHeHU N

[TpuBenenne noqoOHbIX WieHOB. [Ipumenenue Gopmyi

[ [priMeHeHNne HECKOJIbKUX TPpeoOpa3oBaHuit

Pemrenne ypaBHeHui

ypaBHeHI/IH C JOTIOJIHUTCJIbHBIMU YCJIOBUSIMU

KonTponbHas pabota no Teme "PenieHne ypaBHeHUN 1 HEPaBEHCTB"

Rl |-

Paznes 14. PABHOCHILHOCTH HEPaBEHCTB HA MHOKeCTBax ( 8 1)

(OCHOBHEBIE TOHATHSA

Bo3BeneHue HCPABCHCTB B UCTHYIO CTCIICHDb

Pemenne HCPaBCHCTB BO3BCACHHUEM B YCTHYIO CTCIICHD

'Y MHOKeHHE HepaBeHCTBA Ha PYHKIIMIO

Jlpyrue npeobpa3zoBaHusi HEPABEHCTB

[ [priMeHeHne HeCKOJIBKUX MTpeoOpa3oBaHuit

HepaBeHCTBa C JOMOJIHUTCIbHBIMHA YCIIOBUAMU

[ccRENEIORIOEEN LAY L=

HCCTpOFI/IC HCPAaBCHCTBA

AN IR

Pa3nen 15. Meroa npomMe:KyTKOB /IJisl YPABHEHUIl U HepaBeHCTB (5 4)




1 YpaBHEHHUs ¢ MOIYJISIMU 1
2 HepaBeHcTBa ¢ MOTyISIMU 1
3 MeTo MHTEpPBAJIOB JIJIsl HENPEPBIBHBIX (PYHKITHIA 1
4 PerreHre HEpaBeHCTB METOIOM UHTEPBAJIOB 1
KontposibHas paboTa no Teme "PernieHne ypaBHEHHI 1 HEPABEHCTB'" 1
Pa3znea 16. Ucnonb3oBanue cBOMCTB (D)YHKIIMI TP pellleHUH YPABHEHUH U HepaBeHCTB(6 1)
1 lcnionp3oBanue obsacTel cynecTBoBaHus (yHKIMNA 1
2 crionp30BaHe HEOTPUIATEIHHOCTH (PYHKITUI 1
3 M crionp30BaHKe OrpaHMYCHHOCTH (YHKIIHHA 1
lcnionb30BaHKe OrpaHMYEeHHOCTH (DYHKIUI NPU pelIeHUH YpaBHEHUN U
4 HEPABEHCTB 1
3) lcrnionp30BaHNEe MOHOTOHHOCTH M 9KCTPEMYMOB (DYHKIIUHU 1
6 lcnionb30BaHKe CBOMCTB CHHYCA U KOCHHYCA 1
Pasznen 17. O6bembl Te (34 1)
1 [lonsTre o6beMa 1
2 CgoiicTBa 00HEMOB 1
3 O0BEM MPSIMOYTOJIBLHOTO NapaJlIeIeTUnIeaa 1
Perrenue 3a1a4 HAa HAXOXKIEHUE 00BEMa MIPSIMOYTOIBHOTO
A [apajuiesenumne/a 1
5 O0BEM IPSIMOM MPU3MBI 1
6 Pemenue 3a1a4, CBSI3aHHBIX C BHIYMCIEHUEM 00beMa NPSIMON IPU3MBI 1
7 O0bem MUIMHIpA 1
8 Permenyie 3a1a4, CBSI3aHHBIX C HAXOXKACHHEM 00beMa IMIINHIpPA 1
0 Brruncnenre 00beMOB € TOMOIIBIO OMPEIeTICHHOT0 HHTerpasa 1
10 O0BeM HAKJIOHHOH MPU3MBI 1
11 Perienue 3a1a4, CBA3aHHBIX C HAXOXKJEHHEM 00beMa HAKIIOHHOW TTPU3MBbI 1
12 O0BeM TUPaMUIbI 1
13 Permenie 3a1a4, CBSI3aHHBIX C HAXOXKACHHEM 00beMa MUPaMUJIbI 1
14 O6beM yceueHHOW MUpaMu/Ibl 1
15 Permenne 3a1a4, CBSI3aHHBIX C HAXOXKICHHEM 00beMa YCeYSeHHON MUPaMHU/IBI 1
16 O6BEM KOHYCA 1
17 Perienue 3aa4, CBI3aHHBIX ¢ HAXOXKJEHHEM 00beMa KOHYca 1
18 O0BEM yCEUEeHHOTO KOHYyCa 1
19 Permenue 3a1a4, CBSI3aHHBIX C HAXOXKIEHHEM 00beMa YCEYEeHHOI0 KOHyca 1
20 O06Bem mapa 1
21 Pemenue 3a1a4, CBA3aHHBIX ¢ HAXOXKIEHUEM 00beMa mapa 1
22 OOBEM IIApOBOTO CETMEHTA, IIAPOBOTO CJIOSI, IIAPOBOTO CEKTOPA 1
Perienue 3a/1a4, CBA3aHHBIX ¢ HAXOXKICHUEM 00beMa IIapOBOI0 CETMEHTA,
23 [IIApOBOTO CJIOSI, IIIAPOBOTO CEKTOpa 1
24 [Tnomans chepsr 1
25 Pemenne 3a1a4, CBSI3aHHBIX C HAXOXKICHHEM IJIOMAaaN chepsl 1
26 Pernrenue 3a1a4 Ha MHOTOTPAHHUK U TIIAp 1
27 Perrenve 3a1a4y Ha UWIMHJAP U 1Iap 1




28

PerreHne 3a1a4 Ha KOHYC U 1Iap

29

Pemenne 3aJla4 Ha pa3JINIHbIC KOM6I/IHaI_[I/II/I TCI

30

Perienue 3a1a4 ¢ npuMeHeHneM GopmyIr oobema

31

Perienue 3a1a4 ¢ npuMeHeHneM Gpopmys1 00bEMOB pa3IHYHBIX TEJ

32

Ypok 000011IeHHS ¥ CHCTeMaTH3alluy 3HAHU I

33

KontposbHas padota o teme "O0bembl Ten"

34

KonTponpHas pabora o teme "OO0bembl Ten2"

Rl R~

Pasznea 18. CucreMbl ypaBHeHMii ¢ HECKOJIbLKUMM HeM3BeCTHbIMMU (8 1)

PaBHOCHIIBEHOCTH CHCTEM

[IpeoOpa3oBanus, NPUBOJSAIINE JAHHYIO CUCTEMY K PAaBHOCHIILHOM

CucreMa-cieaCTBHE

Perrenie cucTeM-ClI€ICTBUNA

MeTo/1 3aMEHBI HEM3BECTHBIX

OO B |WIN]|F

Pemenne cucrem METOJ0M 3aMCHBI HCU3BCCTHBIX

Rl |-

T

HCPABCHCTB

PaccyxaeHus ¢ YUCIOBBIMU 3HAYEHUSAMM IIPU PEILICHUH YPABHEHUN U

[EEN

8

KonTposbHas pabota no teme "Penienue cucteM ypaBHeHUH"

[EN

Paznen 19. YpaBHeHusi, HepaBeHCTBA U cUCTeMbI ¢ napamerpamu (7 4)

YpaBHEHHs ¢ mapaMeTpoM

PerieHre ypaBHEHH ¢ MapaMeTpoM

HepaseHcTBa ¢ mapamMeTpoM

Pemenue HCPABCHCTB C IIapaMCTPOM

CucTeMbl ypaBHEHUH ¢ TapaMeTpoM

OO B WIN|F

Pemenne cucreM ypaBHEHUH ¢ TapamMeTpoM

3ajauu ¢ yCIOBUSIMU

NIRRT

Pasznen 20. Kommiiekcubie ynciaa (10 1)

KoMmnekcHbIe unciia

Anrebpanyeckast popMa KOMIJIEKCHOTO YHCIIa

COHpSDKGHHBIG KOMIIJICKCHBIC YHCJIa

CBOMCTBAa KOMILJICKCHO COMMPSPKCHHBIX YN CCJI

FCOMeTpI/I‘leCKaH (bopMa KOMIIJICKCHOI'O YHCJia

Tpuronomerpryeckas GpopMa KOMIUIEKCHOTO YHCIIa

Dopmyna Myaspa

KopHM 13 KOMITJIEKCHBIX YMCEI U UX CBOMCTBA

Ol |N|[ojJo|~[w]N

KopH1 MHOTOUYIEHOB

—
o

IlokazaTenbHas (bOpMa KOMIIJICKCHOI'O 4HcCJia

NIRRT

Paznea 21. Utorosoe mosropenue (19 4)

DU3NYECKUI U TEOMETPUUYECKHI CMBICI MPOU3BOTHOM

[IprMeHeHre TpOU3BOIHON K MCCIIeIOBAaHNIO (DYHKIIMH

PelieHre TEKCTOBBIX 3a7a4 Ha IPONCHTHI, CMCCH, CIIJIaBbI

Perienne TEKTOBBIX 3a71a4 HA COBMECTHYIO paboTy

Haun6ombiiee n HanMeHblllee 3HaYeHne QYHKINUN

TpuroHomeTpruyeckue ypaBHEHUS

N[O~ wN

HOFapI/I(I)MI/I‘-ICCKI/IC 1 MTOKAa3aTCJILHBIC YPABHCHU S

(N =Y =Y =N FSEN FEENY RN




8 Y paBHEHUS CMEIIAaHHOTO THTIA 1
) 3amaun Ha HAXO0XKJICHUE PACCTOSTHHIA MEXTY MPSIMBIMHU H IJIOCKOCTSIMU 1
3aaun Ha HAXO0XKJICHUE YTJIOB MEXY INIOCKOCTSIMH, IPSIMOU U
10 [JI0CKOCTHIO 1
11 Ulorapudmuyeckne u mokaszaresibHble HEpaBEHCTBA 1
12 (CMeliaHHbIe HEPaBEHCTBA 1
13 [ IToroBast KOHTpOIBHAs paboTa 1
14 lITorosast KOHTpoOsIbHAs paboTa 1
15 3aaun Ha ONTUMAIILHBINA BBIOOD 1
16 banku. Kpeautel. Bkiaab 1
17 Uucna u ux cBOMCTBa 1
18 Pemenue 3a7a4, CBI3aHHBIX C YHCIIAMHM U UX CBOMCTBaMHU 1
19 [ IToroBoe 3aHsTHE 1
MTOI'O: 272




