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IMosichuTebHAs 3aNKCKA
Pabouas mporpamma mo maremaruke g 10-11 kiaccoB pa3paboTraHa Ha OCHOBE
HOPMAaTUBHBIX JOKYMEHTOB:

— ®depepanbHoro 3akoHa Poccuiickont Pegepaunm ot 29 gekabps 2012r. Ne 273-$3 «06 obpasoBaHUM B
Poccuitckoit depepaunny;

— ®denepalbHOTO FOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa OCHOBHOT'O 00IIETro
obpazoBanus (IIpukas ot 17 gexadps 2010r. Ne 1897 «O06 yTBepkaeHnn GpeaepaaibHOTO
rOCyIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO O0MIET0 00pa3oBaHus» (B pell.
[TpukazoB Munobpuayku Poccuu ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

— [MpymepHOI OCHOBHOWM 06pa3oBaTeNbHON NPOrpammbl OCHOBHOMO obuiero ob6pasoBaHua, 0406peHHOM
denepanbHbIM y4ebHO-MeTOANYECKUM 0bbeanHEHNEM NOo 06wwemy 0bpa3oBaHuto. MPoOToKoA
3acegaHua ot 8 anpens 2015 r. Ne 1/15

— OcHoBHoOW 06L1e06pa3oBaTeIbHOM NPOrpammbl OCHOBHOTO 06L1ero obpasoBaHUsa (NPUKas ANpPeKTopa
wKosbl Ne 204 o1 29.08.2017).

Lenpto peanuzanuu pabouel mporpaMMbl MO MpeaMery «Maremarukay SBIsSETCS
YCBOCHHUE cojiepKaHus Tpeamera «MaTemMaThka» M JOCTH)KCHHE O0YYarOIIMMHUCS PE3YJIbTaTOB
UM3Y4YEHHUS B  COOTBETCTBUM €  TpeOOBaHHSIMH, YCTaHOBICHHbIMU  DenepalibHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOT'O OOIIEro 0Opa30BaHMs.

B cootrBerctBuu ¢ TpeboBaHusasMHu DenepanbHOro rocyJapcTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro ooOmiero oOpas3oBaHus mnpeamer «MaremaTukay MOApasJenseTcs Ha
npeaMeTsl «Airedpay, «I'eomeTpusi».

1. TIlaanupyemblepe3yJbTAThl OCBOEHHS 00y4aIONIMMUCH OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl cpeHero o0uero 00pa3oBanus

Ils1anupyemMble IMYHOCTHBIE pe3yabTaThl ocBoeHuss OOII

JInyHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00ydalomuxcs K cede, K CBoOeMy
310POBbIO, K O3HAHMIO ceds:

— OpHEeHTaIs 00yJaroIUXCsl Ha JOCTH)KEHUE JINYHOTO CUACThsI, pealn3alliio MO3UTHBHBIX
KU3HEHHBIX TEpCHEKTUB, HWHUIIMATUBHOCTb, KpPEAaTUBHOCTh, TOTOBHOCTb U CIOCOOHOCTH K
JMYHOCTHOMY CaMOOTPEAEIeHNI0, CIOCOOHOCTh CTaBUTh LI€THM U CTPOUTH KU3HEHHBIE IJIaHbI;

— TOTOBHOCTh U CHOCOOHOCTH OOECHeuuTh ceOe W CBOMM ONM3KUM JOCTOMHYIO JKU3Hb B
IIPOLIECCE CAMOCTOATENBHOM, TBOPYECKON U OTBETCTBEHHOM NEATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOy4aroluXcsl K OTCTaMBaHUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHUS, TOTOBHOCTb M CIIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3MIHIO I10
OTHOIIEHUIO K OOLIECTBEHHO-TIOJUTHYECKUM COOBITUSM MPOIUIOTO U HACTOSIIET0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEN U JOCTUKEHUI HAIIEH CTpaHbl;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS K CaMOPA3BUTHIO M CaMOBOCIIUTAaHHUIO B
COOTBETCTBUU C OOIIEYETOBEYECKMMH IIEHHOCTSIMH M HJeaJlaMHd Tpa)KJIaHCKOro OOIIecTBa,
NOTpeOHOCTh B (PM3UYECKOM CAMOCOBEPIICHCTBOBAHHMM, 3aHATUSAX CIOPTUBHO-030POBUTEIHLHON
JIEATEIBbHOCTBIO;

— NPUHATHE M peanu3alys [EeHHOCTeH 310poBoro M 0Oe3omacHoro o0pasza >KU3HH,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHWE K COOCTBEHHOMY (U3HUECKOMY H
IICUXOJIOTUYECKOMY 3/10POBBIO;

— HENpPUITHE BPEAHBIX MPUBBIYEK: KYPEHHUS, YIIOTPEOICHHS aKOTr0JIsl, HAPKOTHKOB.

JInuHoCTHBIE pe3yabTaThl B cepe oTHOIIeHHI o0yqaromuxcs K Poccun kak k Pogune
(OreuecTBY):

- poccuiickasi UACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHUHCKON WICHTHMYHOCTU B
HOJHUKYJIBTYPHOM COLIMYME, UyBCTBO IPUYACTHOCTU K UCTOPHKO-KYJIBTYPHON OOLIHOCTH POCCUICKOIO
HapoJa u cynsoe Poccnn, matpuoTus3m, TOTOBHOCTD K CityskeHUI0 OTedecTBy, €ro 3aluTe;
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— yBaX€HUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTH nepen Pomaunoil, ropaoctu 3a
CBOM Kpaii, cCBOI0 PoauHy, MpoIuioe U HacTosIIee MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBaxxeHue K
roCy/IapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— dbopMUpOBaHHE YBaXEHHS K PYCCKOMY S3bIKy Kak TOCYAapCTBEHHOMY S3BIKY
Poccuiickoit @enepannu, sIBISIONIEMYCSI OCHOBOM pPOCCHUICKONW MACHTUYHOCTU U TJIaBHBIM (PaKTOpOM
HAI[MOHAJILHOTO CaMOOIIPE/ICTICHHUS;

— BOCIIUTAHHE YBAXCHUS K KyIbType, S3bIKaM, TPAAWIHUIM M OObIUAsM HapOJIOB,
npoxkuBarouux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUI 00yHalOUIUXCH K 3aAKOHY, TOCYIapPCTBY U K
rPaskIaHCKOMY O0IIIeCTBY:

— IPAXKJAHCTBEHHOCTh, TIpa)KJaHCKasi IMO3HMIMS AKTUBHOTO W OTBETCTBEHHOIO 4JICHA
poccuiickoro o0IIecTBa, 0OCO3HAIOIIET0 CBOM KOHCTHTYIIMOHHBIE MPaBa U 0OS3aHHOCTH, YBA)KAOIIETO
3aKOH M [PaBOIOPSIOK, OCO3HAHHO [PUHHUMAIOLIETO TPAJULUOHHBIE HALMOHAJIBHBIE U
o011eYeI0BeYeCKUEe TI'YMaHUCTHUYECKHME M JE€MOKPATUYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
00IIECTBEHHOM KU3HU;

— NPHU3HAHUE HEOTUYYXKIAEMOCTH OCHOBHBIX TIpaB M CBOOOJ YEIOBEKa, KOTOPHIC
MPUHAJICKAT KKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX IpPaB M CBOOOA
0e3 HapymeHus MpaB U cBOOO JAPYTHX JIUI], TOTOBHOCTh OTCTanBaTh COOCTBEHHBIE IIPaBa M CBOOOIBI
YelloBeKa U rpakJaHiHa COTJIACHO OOIIEeTPU3HAHHBIM MPUHIIUIIAM U HOpMaM MEXIYHApOJHOTO MpaBa
u B coorBerctBuu ¢ Konctutynmeir Poccuiickorn ®enepanuu, npaBoBas U IMOJIUMTHYECKas
TPAMOTHOCTB;

— MHPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAayKu W
OOLIECTBEHHON TMpaKTUKU, OCHOBAaHHOE Ha JUajore KyJIbTyp, a TaKXkKe pa3InyHbiXx (opm
OOLIECTBEHHOI'O CO3HAHUsI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

— MHTEPUOPU3ALMS LIEHHOCTEH JAEMOKPAaTUM U COLMAIbHON COJIMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETyJIMPOBAaHUIO OTHOLIEHUH B IPYIIIE UM COLUAIbHON OpraHu3allly;

— TOTOBHOCTh OOYYalOLIMXCS K KOHCTPYKTUBHOMY YYacTHIO B TNPHUHATHU pEIICHUH,
3aTparuBarOIMX HMX @paBa W HMHTEPEChl, B TOM YHCIE B pa3IU4HbIX (opmax oOIIECTBEHHOMN
caMOOpraHU3aIH, CaMOYIIpaBJIeH!s, OOLIECTBEHHO 3HAYMMOIl e TeTbHOCTH;

— MIPUBEPKEHHOCTh HJESM HWHTEpHALMOHANIU3Ma, APYKObl, PaBEHCTBA, B3aWMOIIOMOIIM
HapoJ0B; BOCIIMTAHUE YBAXUTEJIBHOIO OTHOLIEHUS K HAIMOHAJIBHOMY JIOCT

— OMHCTBY JIIOJIeH, UX YYBCTBaM, PEIUTHO3HBIM YOEKICHUSM;

— TOTOBHOCTh OOYYaIOUIMXCS MPOTHUBOCTOATH HIEOJIOTUM SKCTPEMHU3Ma, HallMOHAJIM3Ma,
KceHOpOoOMH;  KOppYyNUHH; AUCKPUMHMHALMKM TIO  COLMAJIbHBIM, PEIUTHO3HBIM, PAaCcOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAIBHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHHI 00y4alOIUXCS € OKPY/KAIOIMMHA
JIObMU:

- HPAaBCTBEHHOE CO3HAHUME M TIOBEJIEHHE Ha OCHOBE YCBOEHHUS OOIIEYETOBEYECKHX
HeHHOCTeﬁ, TOJICPAHTHOTO CO3HAHHMA W TOBCACHUA B IOJUKYJIBTYPHOM MHPE, TOTOBHOCTH U
CIOCOOHOCTH BECTH AMAJOr C APYTUMH JIIOJbMH, JOCTHraTh B HEM B3aMMOIOHUMAaHMS, HAXOIUTh
061111/16 OEJI U COTPYAHUYATD AJId UX JOCTHUIKCHUSA,

- [IPUHATAE  TyMAaHUCTUYECKUX  LEHHOCTEH,  OCO3HAaHHOE,  YBAXKWUTEIBHOE U
J00pO’KeNaTeIbHOE OTHOILIEHUE K IPYTOMY Y€I0BEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

- CIIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMHUPOBAHUE MTO3ZUTUBHOIO OTHOILEHHS K JIIOJISM, B
TOM YHCJIE€ K JIMOaM C OIrpaHWYCHHBIMHU BO3MOXXHOCTSAMHU 3J0POBbA W HHBAJIUIAM, 6epe>KHoe,
OTBETCTBEHHOE M KOMIETEHTHOE OTHOILIEHHE K (PU3UUECKOMY U ICUXO0JIOTHYECKOMY 3/I0pPOBBIO APYTUX
JIIOJIEW, YMEHHUE OKa3bIBAaTh IEPBYIO IOMOIIIb;

- (dbopMUpOBaHHE BBIPAKCHHOW B MOBEACHUM HPABCTBEHHOHW MO3WIMU, B TOM YHUCIIE
CHOCOOHOCTH K CO3HATEeIbHOMY BbIOOpPY 100pa, HPaBCTBEHHOT'O CO3HAHMs M NMOBEJCHMS HAa OCHOBE



YCBOCHUA O6H.I€‘-I€J'IOBC‘-ICCKI/IX L[eHHOCTeI‘;I U HPABCTBCHHBIX YYBCTB (‘-ICCTI/I, aojira, CupaBCJIMBOCTH,
MUJIOCEPIUS U JPYKETIOOMS);

- Pa3sBUTHC KOMHCTCHL{Hﬁ COTPyAHHUUYCCTBA CO CBCPCTHUKaMH, ACTbBMHU MJIAAUICTO
BO3pacTa, B3pOCIBIMH B 00pa30BaTEbHOM, OOMIECTBEHHO IOJE3HOHM, Y4eOHO-MCCIIEI0BATEIBCKOM,
IIPOEKTHOM U IPYrUX BUIAX NEATEIbHOCTH.

JIMYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHONIEHUI 00YyHAIOIIMXCH K OKPYKAKOIIEMY MUPY,
’KMBOH NPHUPOJIE, XYA0KeCTBEHHOH KYJIbType:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pPa3BUTHUSl  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTb K HAYYHO-TEXHHYECKOMY TBOPYECTBY, BIIAJIEHUE JOCTOBEPHOM
uH(poOpMaIiell O TEepPeNOBBIX JOCTHKCHHUSX W OTKPBITUSX MHPOBOM M OTEYCCTBEHHON HAyKH,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

— TOTOBHOCTh WM CIIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
IPOTSKEHUH BCEH KU3HU; CO3HATEIHHOE OTHOIIEHHE K HEMPEePHIBHOMY OOPAa30BaHHIO KaK YCIOBHUIO
YCIIEITHOW MPO(ECCHOHATBHON M O0IIECTBEHHOM JISATEIIBHOCTH;

— JKOJIOTMYECKass KyJbTypa, OEpeXHOe OTHOIIECHHS K POJHOM 3emje, HPUPOIHBIM
OorarctBam Poccuum W MHpa; TOHMMaHUE BIUSHUS COIMAIBHO-IYKOHOMUYECKUX IMPOIECCOB Ha
COCTOSTHUE MPUPOTHON U COLHUATBHON CPEbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPHPOJHBIX PECYPCOB;
YMEHHUST W HaBbIKK Pa3yMHOT0 MPUPOIOIOIb30BAHUSA, HETEPIUMOE OTHOIICHHE K JCHCTBUSM,
MPUHOCSIIMM BpeJl 9KOJIOTHH; MPUOOPETEHHE OMbITA YKOJIOT0-HAIIPABICHHOM 1eATeIbHOCTH;

— ACTETUYECKOE OTHOIICHUSI K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPONCTBY
CcOOCTBEHHOTO OBITA.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00yYaloIuXcsl K ceMbe H POAUTENISAM, B
TOM YHCJIEe NOATOTOBKA K CeMeHHOM JKU3HU:

- OTBETCTBEHHOE OTHOILIEHHWE K CO3JaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOIO TMPUHSATHS
IICHHOCTEH CEMEITHOM KHU3HMU,

- MOJIOKUTETBHBIA ~ 00pa3  ceMbH, pPOAUTENHCTBA (OTIOBCTBA W MaTEpUHCTBA),
WHTEPUOpHU3ALH TPAAUIIMOHHBIX CEMEVHBIX [IEHHOCTEM.

JInuHOCTHBIE pPe3yabTaThl B cepe OTHOLIEHHS 00y4ANIIUXCH K TPYAY, B cdepe
COIUATBHO-IKOHOMUYECKUX OTHOILIEHMIi:

— yBa)XE€HHE KO BceM QopMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEH
COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oymymie npodeccun Kak MyTh U CIIOCO0 peann3aliii COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

- TOTOBHOCTh OOYYarOIIMXCsl K TPYAOBOM MPO(PECCHOHATBHON JAESITENIBHOCTH KaK K
BO3MOXKHOCTH YYaCTHS B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
mpo0Jem;

— MOTPEOHOCTh TPYAUTHCS, YBOKEHUE K TPYAY U JIOISAM TPYyIa, TPYIOBBIM JOCTHIKEHUSM,
TOOpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHWE K pa3HbIM BHUIAM TPYAOBOM
NEeSITEIIbHOCTH;

— TOTOBHOCTH K CaMOO6CJ’Iy>KI/IBaHI/II-O, BKJIFO4YadA O6y‘IeHI/Ie 1 BBIIIOJJTHCHUC JOMAIIHUX
00s13aHHOCTEH.

JIn4HOCTHBIE Pe3yJIbTAThI B c(hpepe Pu3nuecKkoro, NCUX010ru4€cKoro, COUAILHOrO u
aKa/ieMH4ecKoro 0J1arono/y4us 00y4aronuxcs:

- ¢duznueckoe, MO OHAJIBHO-TICUXOJIOTUYECKOE, COLIMAJIBHOE Onaromony4due
o0yJaroIuxcst B KM3HM 00pa3oBaTeNbHON OpraHM3allyy, OIIYIIEHHE JeTbMHU O€30MacHOCTH U
IICHXOJIOTHYECKOr0 KoM(popTa, THPOPMALMOHHOM 6€301MacHOCTH.



Iliianupyemble MeTanpeaMeTHbIe pe3yabTarhl ocBoenusi OOII
MertanpeamMeTHbIE pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl
IIPEJICTaBJIEHbI TPEMS IPYyNIIaMU YHUBEPCaIbHBIX YueOHbIX AeiictBuil (Y'Y ]).

1. PeryasiTuBHBbIe YHHBepcajbHbIe YUeOHbIe JelCTBUS

BbINyCKHUK HAYYUTCS:

— CaMOCTOATENIbHO OIpEAeNiaTh LEId, 3a/aBaTh IMapaMEeTpbl U KPUTEPUU, MO KOTOPHIM
MO>KHO OIPENIeIUTb, YTO 1IeJIb JOCTUTHYTA;

- OLOCHHUBATHh BO3MOKHBIC MTOCICACTBUA JOCTUXKCHUSA IOCTaBJIICHHOU Oejan B ACATCIBHOCTH,
COOCTBEHHOM U3HU U JKU3HHU OKPYXKAIOIIMX JIIOJIeH, OCHOBBIBAsCbh Ha COOOpPAXKEHHUSIX ITHKU H
MOpaJIy;

— CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/layl B 00pa30BaTEIbHON IESATENBHOCTH U
JKU3HCHHBIX CUTYalUAX,

— OLICHUBATh PECypChl, B TOM 4YHCIE BpeMs U Jpyrue HemaTepuaibHble PECypChl,
H€O6XOI[I/IMI)I€ JJI1 JOCTUXKCHUA IOCTaBJICHHOU oeiau,

— BBIOMpATh MNYyTh JIOCTHIXKEHHUS LIeJH, IUIAHUPOBAaTh pEIIeHHWE I[OCTABICHHBIX 3ajad,
ONTUMU3HPYI MATCPHUAJIILHBIC 1 HCMATCPUAJIbHBIC 3aTPAThI;

— OpraHu30BBIBaTh 3(PPEKTUBHBIM TOUCK PECypCcoOB, HEOOXOTUMBIX ISl JOCTHIKCHUS
IMOCTaBJICHHOM IICIIH;

— COIIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ASSITEIbHOCTU C IIOCTABICHHON 3apaHee LEeNbIo.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA

BbinmyckHUK HayuHMTCS:

—  HCKaTh ¥ HaXOJIUTh 000O0IIEHHbIE CLIOCOOB! pEeIIeHus 3a/1a4, B TOM YUCIIE, OCYIIECTBIATh
pa3BepHYTbII HMHPOPMAIMOHHBIM IOMCK M CTaBUTh HA €ro OCHOBE HOBble (yueOHbIE U
NIO3HABATEJIbHBIC) 33/1a4H;

—  KpWUTHUYECKH OILIGHMBAThb W WHTEPIPETHUPOBATH HHPOPMALUIO C Pa3HBIX [O3ULIUH,
pacrio3HaBaTh U (UKCHUPOBATH IPOTUBOPEUHsI B MH(POPMALIMOHHBIX UCTOUHUKAX;

—  HUCMONb30BaTh DA3JIMYHbIE MOJAEIBHO-CXEMATUYECKHE CPEJICTBA JJs IPEACTaBICHUs
CYIIECTBEHHBIX CBSI3€H M OTHOILIEHWH, a TakKe MPOTUBOPEUMH, BBIIBIEHHBIX B HMH(MOPMAIMOHHBIX
HCTOYHUKAX;

—  HAXOJUTh U IPUBOJIUTH KPUTHYECKHE APTYMEHTHI B OTHOLIEHUU ACHCTBUM W CYXKIECHUUN
JIPYTOro; ClIOKOMHO M pa3yMHO OTHOCUTHCSI K KPUTUYECKUM 3aMEUaHUSIM B OTHOILIEHUU COOCTBEHHOTO
CYXJIEHUsI, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOI'O pa3BUTHS;

—  BBIXOJUTH 3a paMKHU Y4eOHOro IpeaMeTa M OCYUIECTBIAThH Li€JICHANpaBICHHbIH MOMCK
BO3MOYKHOCTEH Il ILIMPOKOTO MEPEeHOca CPEACTB U CIIOCOOO0B ACHCTBUS;

—  BBICTpaMBaTh MHJMBUIYaJbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAs OTPaHUUEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPAaHUYECHMUS;

—  MEHSTb U yJIep’KUBATh pa3Hble MO3ULMHU B TIO3HABATENbHOM J1€ATEIbHOCTH.

3. KoMmyHukaTHBHBIE YHHBEpcaJIbHbIe yueOHbIe IeiicTBUS

BbINyCKHUK HAy4YUTCH:

— OCYHIECTBJIATh JEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH
(kak BHYTpU 0Opa3oBaTEeNbHOW OpraHU3allM, TaK M 3a €€ MpejaeiaMu), MoaA0HpaTh MapTHEPOB IS
JIEJI0BOM KOMMYHHKAIIMHN UCXOJS U3 COOOpaXKeHHUM pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX
CHUMIIATH;

— IIPU OCYIIECTBIEHUU TPYNIOBON paboThl ObITh KaK PYKOBOAMTENEM, TaK M WIEHOM
KOMaH/Ibl B Pa3HbIX POJIAX (T€HepaTop HeH, KPUTHK, UCIIOTHUTEINb, BRICTYMAIOUINMA, SKCIEPT U T.11.);

— KOOPJIMHUPOBAaTh W BBIIOJHATH pPabOTy B YCIOBHUSX pEANbHOrO, BHUPTYAIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

— pa3BEpHYTO, JOTMYHO M TOYHO M3JIAraTb CBOK TOYKY 3PEHMSI C MCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;



— pacrio3HaBaTh KOH(IMKTOTEHHBIE CHUTyallMd M MPeJoTBpamiaTh KOH(MIMKTHI 10 HUX
aKTUBHOM (ha3bl, BEICTpAMBATh JEIOBYI0 U 00Pa30BaTEIbHYI0O KOMMYHHUKALIMIO, N30eras JINYHOCTHBIX
OLICHOYHBIX CYXKICHUM.

Ilnannpyemble npeaMeTHbIE pe3yabTaThl ocBoeHust OOIl

Pe3ynbrarel yriyOIeHHOTO ypOBHSI OPHMEHTHUPOBAHBI HA IOJTYYEHHE KOMIIETEHTHOCTEH st
nocleAyIoei mpodeccnoHaIbHOM NesSTEIbHOCTH KaK B paMKax JaHHOUM MpeIMeTHOW 00JacTh, Tak u
B CMEXHBIX € HEell o0sacTsx. DTa rpymmna pe3yJibTaToB MpeArnoaraer:

— OBJIQJICHUE KIIFOYEBBIMHU TOHSTHSIMU U 3aKOHOMEPHOCTSIMHU, Ha KOTOPBIX CTPOMUTCS JIaHHAS
npeaMeTHas o0JacTh, pAacloO3HABaHME COOTBETCTBYIOIIMX WM MPU3HAKOB U B3aUMOCBS3EH,
CIIOCOOHOCTh JIEMOHCTPHUPOBATHh PA3MYHBIC MOIXOJbI K HW3YYCHHUIO SIBICHHUM, XapaKTePHBIX IS
M3y4aeMoOM MpeaMeTHOM 00J1acTH;

— YMEHHME pelaTh KaK HEKOTOpbIE MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUYECKHUE 3a7auH,
XapaKTepHBIE JUIS UCIIOJIb30BAHUS METOJIOB M MHCTPYMEHTapUs JaHHOU MpeaIMeTHONH 00IacTy;

— HaJuM4yue TPEACTABJICHUM O JIaHHOW TMpeAMETHOM OO0JacTH Kak LEJOCTHOW TEOpUHU
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMU 00JIACTSIMU 3HAHUIA.

MareMaTHnKa: ajredpa u HayaJia MAaTEMaTHIECKOT0 AHAJIN3a, reoMeTpus
¥Yray6JieHHbl YPOBeHb
«CHucTeMHO-TeopeTHYeCKHE Pe3YIbTATHI»
Paznen Il. BbIMyCKHMK HAy4YHTCS V. BpInyCKHUK MOJTYy4YHMT
BO3MOKHOCTh HAYYHTHCS
Ilean ocBoeHust mpeaMera | s yCHELUIHOTO IPOAOJIKECHUS s obecneuenus 603MoACHOCIIU
o0pa3oBaHHS VCREWHO20 NPOOOIHCEHUS
0 CHENUANTBHOCTSIM, CBSI3aHHBIM C 00pazosanus no cneyuarbHOCMAM,
MPUKIIAIHBIM HCIIOJIH30BaHHEM CBA3AHHBIM C OCYWeCmEIeHUeM
MaTeMaTHKU HAYYHOU U UCCAEO08AMENbCKO
desmenvHoCmU 8 0OAACMU
MAMeMamuKy U CMEeNHCHbIX HaAYK
TpeGoBaHus K pe3yJbTaTam

Dnemenmul meopuu —CB00OIHO OIEPHPOBATH — Hocmuoicenue pe3yibmamos

MHOMCECE U MOHATHSMHU: KOHEYHOE MHOXKECTBO, pasoena ll,

MaAmemMamuyecKoil 102uKu 3IIEMEHT MHOXKECTBA, — onepuposame NOHAMUEM
MTOJIMHOKECTBO, TIEpeceveHue, onpeoenenusl, OCHOBHbIMU BUOAMU
o0BeIMHEHNE U Pa3HOCTh onpeoeneHull, OCHOBHbIMU BUOAMU
MHOECTB, YUCIIOBbIE MHOXKECTBA meopem;

Ha KOOPJAMHATHOM MPSIMOH, — NOHUMAMb CYMb KOCEEHHO20
OTPE30K, NUHTECPBAJI, [IOJTYUHTECPBAJI, OOKagameﬂbcmga;
TIIPOMEIKYTOK C BBIKOJIOTOH TOUKOH, | — onepuposams nonsmusmu
rpaguteckoe TIpCACTaBICHHC CUEMHO020 U HeCUemHO20
MHOECTB Ha KOOPJUHATHOMN MHOCECEA;
HIJIOCKOCTH, — NPUMEHAMb MEeMmoO
—3aJlaBaTb MHOXKECTBA Mamemamuyeckou UHOYKyuu OJis
HEPCHHUCICHUEM 1 nposedeHUst PACCYHCOeHUll U
XapaKTEePUCTUUECKUM CBOMCTBOM; QOKA3AMENLCME U NPU PeleHul
—OIIepUPOBATH MOHATUSIMH: 3adau.
YIBEPXKIACHUE, OTPULIAHUE B noeceonesnoii scuznu u npu
YTBEPKACHUSA, NCTUHHBIC U JIOKHBIC uzyyerHuu ()pygux npedMemog.'
YTBEPXKACHHA, IPUIHHA, CICACTBUC, | — ycnonv3oeams meopemuro-
YACTHBIH Clly4ail ob1iero MHOJCECMBEHHDIU A3bIK U A3bIK

! 3IL€CL " Jajee: 3HaTb ONpEACJICHUC ITOHATHS, 3HATb U YMETb 000CHOBEIBATE CBOﬁCTBa(HpH3HaKH, €CJIM OHHU CCTI))
TMOHATHA, XapaKTCPHU30BaAThL CBA3U C APYTMMU NOHATUAMU, HPEACTABJIAA OAHO MMOHATHEC KaK 4aCTh HEJIOCTHOI'O
KOMIIJICKCA, UCII0JIB30BATh ITOHATUC U €TO CBOIicTBa Ipyu MPOBCACHUU paCC}’)K,HeHPIﬁ, JA0Ka3aTeJIbCTB, pCIICHUN
3ajJad4.



YTBEPKJICHUS, KOHTPIPUMED;

—IPOBEPSITh NPUHAJICKHOCTh
3JIEMEHTAa MHOXECTBY;

— HaXOAMTh NepecedeHre u
00beIMHEHUE MHOXKECTB, B TOM
YHUCIIE MPEACTABICHHBIX
rpaduIeCcKH Ha YUCIOBOU MIPSIMOU U
Ha KOOPJMHATHOM IJIOCKOCTH;

— MPOBOJIUTH JOKa3aTENbHbIC
paccyxaeHus it 000CHOBAHHS
VMCTUHHOCTH YTBEP)KICHUM.

B nosceonesnoti srcuznu u npu
usyueHuu Opyeux npeomemos.

— HCIIOJIb30BaTh YHCIIOBBIC
MHO’KECTBA HAa KOOPANHATHOMN
MIPsIMOM M Ha KOOPIAUHATHOU
IJIOCKOCTH JJIs1 ONUCAHUS PEATIbHBIX
MPOLECCOB U ABJIECHUM;

— IPOBOJUTH AOKa3aTENbHbIC
PacCyKJICHUS B CUTYaLUIX
MMOBCEIHEBHOM KU3HU, IPU
peIIeHu  3a1a4 U3 IPyrux
MIPEAMETOB

JIO2UKU OJ151 ONUCAHUS PEATIbHBIX
npoyeccos u AGNEHUl, NPU peueHuu
3a0ay Opyaux y4eOHbIX npeomMemos

Yucna u ¢ blpAIHCeHUA

— CB0OOOHO OTIEPUPOBATH
MOHATHSMU: HATypaJbHOE YHCIIO,
MHO’KECTBO HATYPaJIbHBIX YHCEIL,
1IeJI0€ YMCJI0, MHOXKECTBO LIEITBIX
Yyucell, OOBIKHOBEHHAs JIPO0b,
JIECSTUYHAS IPOOB, CMEIIAaHHOE
YHCIIO, PAIIMOHATBHOE YHCIIO,
MHOKECTBO PaIlMOHAILHBIX YUCET,
WppaMOHAIBHOE YUCIIO, KOPCHb
CTETEHU N, IEHUCTBUTEIBHOE YHUCIIO,
MHOKECTBO JICHCTBUTEIBHBIX
YHCell, TeOMETPHUIECcKast
WHTEpIIpeTalus HaTypaibHbIX,
LENBIX, PALIMOHAJIbHBIX,
JIEMCTBUTEIBLHBIX YKCEIT,

— MIOHUMATh W OOBSACHATH PA3HUILY
MEXy TTO3UITUOHHON 1
HEMO3UIIMOHHON CHCTeMaMU 3aIucu
YHCelT,

— NIEPEeBOANTD YHCIIa U3 OJTHOMN
CUCTEMBI 3aITUCH (CUCTEMBI
CUHCIICHUS) B APYTYIO;

— JIOKa3bIBaTh M MCIIOJIb30BATh
MPU3HAKYU ICTUMOCTH CYMMBI M
MIPOU3BE/ICHUS TIPH BHITTOTHEHUH
BBIYMCJICHUN U PEIICHUY 33/1a4;

— BBINOJIHATD OKPYTJICHUE
palOHAIBHBIX U MPPALUOHATBHBIX
YHuCesl C 3aJITaHHOW TOYHOCThIO;

— CPaBHHBATh JICUCTBUTEILHBIC YHCIIA
pa3HBIMH CIIOCOOAMU;

— YIOPSAI0YNBATh YUCIIA, 3aTICAHHBIC
B BHJI¢ OOBIKHOBEHHOM 1

— HocmuoiceHue pe3yibmamos
pasoena ll,

— CB80DOOHO ONEPUPOBAMb HUCTIOBBIMU
MHOJHCECMBAMU NPU peUlenUU
3a0ay,

— HOHUMAMb NPUYUHBL U OCHOBHbIE
uoeu pacuupenuss YUci08bix
MHOJICECm8;

— 811ademb OCHOBHBIMU NOHAMUIMU
meopuu 0enuMoCcmu npu peuteHuu
CMaHoapmuvix 3a0a4

— umems 6azo08vie NPeOCMABICHUS O
MHOJICECMBe KOMNIIEKCHbIX YUCe],

— c80000HO GbINOTHAMb
ModHcOecmeeHHble NPeobpPa308aHsL
MPULOHOMEMPULECKUX,
J02apUMuUYecKux, CrmeneHHvIx
8bIPAdICEHU,

— enademuv hopmynou bunoma
Hbviomona,

— NPUMEHAMb NPU PEUeHUU 3A0aY
meopemy 0 TUHEUHOM
npeocmasnenuu HOJJ;

— NPUMEHAMb NPU peueHUU 3a0ay
Kumaiickyro meopemy 06
ocmamkax,

— NPUMEHSAMb NPU PEUIeHUU 3A0aY
Manyio meopemy ®epma;

— YyMemb 8bINONIHAMb 3ANUCHL YUCILA 8
NO3UYUOHHOLL cUCmeMe CUUCTIeHUS,

— NPUMEHAMb NPU peueHUU 3a0ay
MeopemuKo-yucio6vle QYHKyYuu:
qucno u cymma oenumernetl,




JIECATUYHOM JpOOHU, Ynca,
3aIMCaHHbBIE C UCIIOIL30BaHUEM
apuMeTUIECKOro KBaJ[paTHOTO
KOPHsI, KOpHEH CTEIeHu OoJbIe 2;

— aHaxonuth HOJ[ m HOK pazubimu
CII0Cc00aMHU U MCII0JIb30BaTh X IPU
pEIlIeHNH 3a/1a4;

— BBIIIOJIHATE BBIYUCIIEHUS U
peoOpa3oBaHUS BHIPAIKCHHIA,
COZIEPIKaIIMX JAeHCTBUTEIbHBIC
YHCIIa, B TOM YHCJIe KOPHH
HATypaJIbHBIX CTCIICHEH;

— BBINOJHATH CTaHIAPTHEIC
TOX/ICCTBCHHBIC MPEOOPa30BaAHUS
TPUTOHOMETPUYCCKUX,
JorapupMUIECKUX, CTCIICHHBIX,
HUPPaIMOHATBHBIX BhIPAXKCHUH.

B nosceoneeroil scusHu u npu
usyueHuu Opyeux npeomemos.

— BBIMOJHSTH M O0BSACHATH CPABHEHHE
PEe3yJIbTaTOB BHIYMUCICHUI IPU
pElIeHUH TIPAKTHYECKHX 33/1a4, B
TOM YHCJIe TPUOIMKEHHBIX
BBIYHCIICHHH, UCTIOJb3YS Pa3HbIe
CIOoCcOOBI CpaBHEHMUIA;

— 3aMUChIBATh, CPABHUBATD,
OKPYTJISITh YUCIIOBBIC TAaHHBIE
peabHBIX BEJTUYHH C
HCIIOJIb30BAHUEM PA3HBIX CHCTEM
U3MEpEHHUS,

— COCTaBJISITh M OLICHUBATh PAa3HBIMU
CIOCO0aMH1 YHCIIOBBIE BHIPAKESHUS
[PH PELICHUH PAKTHIECKHUX 337124
U 33124 U3 JIPYTUX YIeOHBIX
pEeIMETOB

@yuxyuro diinepa,

— NPUMEHAMb NPU Pelienuy 3a0ay
yenmuovle 0pooU;

— NPUMEHAMb NPU peuenuu
3A0aAUMHO20YIEHbL C
0eticmEUmenbHbIMU U YeTbIMU
Koaghuyuenmamu,

— 81a0emb NOHAMUAMU NPUBOOUMDBILLL
U HeNpUBOOUMBLIL MHO2OUNIEH U
NPUMEHAMb UX NPU peteHuy 3a0ad;

— NPUMEHAMb NPU PeLenuy 3a0ay
OcHosguyro meopemy aneedpol;

— NPUMEHAMb NPU PeLeul 3a0ay
npocmeuiuue QyHKyuu
KOMNAEKCHOU nepeMerHOll KaK
2eomempuieckue npeoopaz08aHusl

Ypasuenus u
Hepasencmea

— CBO0OOTHO OTIEPUPOBATH
TMOHATUAMU: YPABHCHUE,
HEPaBEHCTBO, PABHOCUIIbHBIE
YpPaBHEHHUS Y HEPABEHCTBA,
ypaBHEHUE, SIBISFOIIIEECS
CJIEJICTBUEM JPYroro ypaBHEHUs,
YpaBHEHUS], pABHOCHJIbHBIE Ha
MHOXCCTBE, paBHOCHUJIbHBIC
npeoOpa3oBaHus ypaBHEHUIA;

— pemiath pa3Hble BUAbl YpaBHEHHH U
HEPaBEHCTB U UX CUCTEM, B TOM
YHUCIIe HEKOTOPbIE ypaBHEHUS 3-ii 1
4-ii cremneneit, IpoOHO-
panroHaNIbHbBIE U HPPALOHAIBHBIE;

— OBJIaAC€Th OCHOBHBIMHU THUIIAMH
IIOKa3aTCJIbHBIX,
sorapu()MUIECKUX,
MPPaLrOHANBHBIX, CTETIEHHBIX
YpaBHEHUH U HEPABEHCTB U
CTaHJAPTHBIMU METOJaMU UX

—ocmuoicenue pe3ynomamos
pazoena ll;

—c60000HO onpedenimb mun u
8b10UpPamMs Memoo peuierus
NnoKa3amenbHbix U
J02APUGMUYECKUX YDAGHEHULL U
HEpaBeHCma, UpPayUOHAIbHbIX
VPABHEeHUll U HePAaBeHCMS,
MPULOHOMEMPULECKUX YPABHEHULL U
HEPABEeHCME, UX CUCTNeM,

—c60000HO peuiams cucmembl
JUHEHbIX YDAGHEeHUl,

—pewams OCHO8Hble MUnbl
VpasHeHUti U HepaseHCms ¢
napamempamus;

—NPUMEHAMb NPU PeUeHUY 3a0a4
Hepasencmea Kowiu —
bynakosckoeo, bepuyinu;

—umems npedcmasieHue o
HEepABEHCMBAX MeNCOY CPEOHUMU




peLICHUH ¥ IPUMEHSTh UX MPH
peIIeHny 3a/1a4;

— IPUMEHSATH Teopemy besy k
pELICHUI0 YPAaBHEHUN;

— IpUMEHSATH TeopeMy Buera s
peleHnsT HEKOTOPBIX YpaBHEHHUH
CTETICHU BBIIIE BTOPOH;

— MIOHUMATh CMBICII TEOPEM O
PaBHOCHIIBHBIX U HEPABHOCHIBHBIX
npeoOpa3oBaHUAX YPaBHEHUH U
YMETh X JIOKA3bIBaTh;

— BJIQJIETh METOIaMHU PEIICHHS
ypaBHEHWH, HEPABEHCTB U UX
CHCTEM, YMETh BHIOMPATh METO]
pelieHns 1 000CHOBBIBATH CBOM
BEIOOD;

— UCTIOJH30BAaTh METO]] HHTEPBAIIOB
AJ1d peIICHUA HEPABCHCTB, B TOM
quciie IPOoOHO-PaIUOHATIBHBIX U
BKITFOYAIOIIHX B ce0s
WppanoOHaTbHBIE BHIPAKEHIIS,

— pemiats anredpanyecKre ypaBHEHUsI
1 HCPABCHCTBA U UX CUCTEMEI C
napaMeTpaMu ajreopanuecKum u
rpaduuecKuM MEeTOIaMu;

— BJIaJICTh pa3HbIMHU METOJaMU
JI0Ka3aTeNIbCTBA HEPABCHCTB;

— pelarb YpaBHEHUS B LIEJBIX
YHCIax;

— n300pakaTh MHOXECTBA Ha
TUIOCKOCTH, 33]]aBacMble
YpaBHEHUSIMU, HEPABEHCTBAMHU U MX
CUCTEMaMH;

— cBOOOJIHO HCITONIE30BaTh
TOX/IECTBEHHBIE MPE00Pa3OBaHUS
TIPH PEIIEHUH YPaBHEHUH U CUCTEM
YpaBHEHU I

B nosceounesnoii sicusnu u npu
uzyueHuu Opyaux npeomemos:

— COCTaBIIATh U pPellaTh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI ITPU
peLIeHNH 3a/1a4 JPYTUX YIeOHBIX
MPEIMETOB;

— BBITTOJHATD OIIEHKY TPaBIOTIOI00MS
pe3yabTaTOB, OIYYAEMBIX MTPH
PELIEHNH Pa3INYHbIX YPaBHEHHH,
HEPaBEHCTB U UX CHCTEM IpH
pelIeHny 3a/1a4 APYTUX yueOHbBIX
MIPEIMETOB;

— COCTaBIIATh M pellaTh YPaBHEHUS U
HEPABEHCTBA C MapaMeTpaMHu IpU
peLlIeHUH 3a/1a4 JPYTUX YIeOHbIX
MIPEIMETOB;

— COCTaBJIATh YpaBHEHUE,
HEPABEHCTBO WJIM MX CHCTEMY,

CMeneHHviMuU




ONHCHIBAIOIINE PEATBHYIO
CUTYAIUIO WIIN TPUKIIAJTHYIO
3aja4y, HHTEPIIPETUPOBATH
MOJIYYCHHBIE PE3yJIbTATHI;

— HCIIONB30BATh MIPOTPAMMHBIE
CpEeJICTBA MPH PEIICHNH OTAEITBHBIX
KJIACCOB YpaBHEHHI W HEPABEHCTB

Dyukyuu

— BrnageTb HOHATHSAMU: 3aBUCUMOCTD
BENWYHH, QYHKIHA, apTYMEHT U
3HaYeHHe (PYHKIUH, 007IaCTh
OIIpeIeJICHNS] U MHOXKECTBO
3Ha4YeHUH QyHKINH, TpaduK
3aBUCHUMOCTH, rpauK GyHKIUH,
HyJH (QyHKIHH, IPOMEKYTKH
3HAKOIIOCTOSHCTBA, BO3PACTaHNE HA
YHCIOBOM MPOMEXKYTKE, yObIBaHHUE
Ha YHCIIOBOM IIPOMEKYTKE,
HauOoJbIlIee ¥ HAUMEHbIIIEE
3HavYeHUe (PYHKIUU Ha YUCIIOBOM
MPOMEKYTKE, IEPUOTUUECKAS
GbyHKLUS, IEpUO, YeTHAS U
HeueTHask GYHKLUUH; yMETh
MPUMEHSTh 3TH MOHATHUS MIPH
peLeHnH 3a/1aY;

— BJIAZICTh TIOHSTHEM CTEIICHHAS
(YHKIIHSI; CTPOUTH €€ Tpaduk u
YMETh PUMEHSITH CBOMCTBA
CTEeTIeHHON (PYHKIMH NPU pEeIlICHAN
3a1a4;

— BJIAJICTh TIOHATHSIMU [TOKa3aTeIbHas
(bYHKIIUS, SKCTIOHEHTA; CTPOUThH MX
rpadyKi ¥ YMETh IPUMEHSTh
CBOIICTBA MMOKA3aTENbHOM (PyHKITUN
IIPY peLICHUH 337ay;

— BJIAJICTh TIOHATHEM
norapumudeckast GyHKIHUS;
CTpOUTH €€ TpaduK u yMeThb
NPUMEHSTh CBOHCTBa
norapugMudeckoil GyHKIHUU IpH
peleHn! 3a/1a4;

— BJIaZICTh HOHATHAMU
TPUTOHOMETpPUUECKUE (QYHKIINY;
CTPOUTH UX TpaUKu U YMETh
IIPUMEHSATH CBOICTBA
TPUTOHOMETPUUECKUX (PYHKIIUH
NIPY peLICHUH 337ay;

— BJIAJICTh TIOHSATHEM OOpaTHas
(GYHKIUS; IPUMEHSITH 3TO MIOHATHE
IIPY peLICHUH 337ay;

— IPUMEHSTH NIPH PELICHUH 3a1a4
CBOMCTBa (DYHKIIMIA: YETHOCTB,
MEPUOIUYHOCTD, OTPAaHNYEHHOCTH;

— TIPUMEHSTH NIPH PELICHUH 331249
mpeoOpa3zoBaHus rpaduKoB
(yHKITHIA;

— BJIaJICTh TIOHATHSIMH YHCIIOBAsI

—Hocmudicenue pe3yniomamos
paszoena II;

—61a0ems NoHsmUeM ACUMNMOmsl U
yMemb e20 NpUMeHImb npu
peuenuu 3a0ay,

— NPUMEHSANb MemOoObl peuleHUs
npocmetiuux oupgpepenyuanvrvix
VPABHEHUIl NEPBO2O U MOPO2O
nopsaoxos




MOCJIE0BATENBFHOCTD,
apupMeTnIecKas u
reoMeTpHuecKast IPOTrpeccHs;

— IPUMEHSTH NIPH PELICHUH 33124
CBOWCTBA U PU3HAKH
apu(MeTHIECKOH 1
reOMETPUUYECKOUN Mporpeccuit.

B nosceonesnoti scusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos.

— OIpeaeNsITh Mo TpaduKkaM 1
WCTIONIBb30BaTh JJIsl PeIICHHS
NPUKJIaIHBIX 33]a4 CBOHCTBA
pEabHBIX TPOIIECCOB U
3aBUCUMOCTEH (HaHOOJIBITHE U
HaMMEHBIIINE 3HAYCHUS,
MIPOMEXXYTKH BO3PACTAHUS U
yOBbIBaHUS (PYHKIINH, IPOMEKYTKH
3HAKOIIOCTOSHCTBA, ACHMIITOTHI,
TOYKH Tieperuda, Mepuo  T.11.);

— WHTEPIPETHPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU
MPaKTUYECKOW CUTYaLIUH;.

— OIpeeNsTh Mo rpaduKam
IIPOCTEUIINE XaPAKTEPUCTUKU
MIEPUOAMYECKUX MTPOIIECCOB B
OmMoJI0THH, SKOHOMHUKE, MY3bIKE,
paanoCcBs3Y U JIp. (aMIUIUTY/a,
MIEPHUOJ U T.I1.)

Inemenmol
MamemamuyecKkozo
ananusa

— BiaeTs nmoHstueM OECKOHEYHO
yOBIBaroOIas reOMeTpryIecKas
MPOTPECCHUS U YMETh IPUMEHSTh
€ro IpH PelICHUH 3aj1aY;

— IPUMEHSATH JIJIs pElIeHus 3a1a4
TEOPHIO TIPEIIEIIOB;

— BJIAJIETh IOHATHAMH OECKOHEYHO
0obIINE H OECKOHEYHO MaJlble
YUCJIOBEIE TTOCIIEN0BATENLHOCTH U
YMETh CPaBHUBATH OECKOHEYHO
0obIIKNE H OECKOHEYHO MaJlble
ITOCJIE0BATEILHOCTH;

— BJIaJIETh HOHATUSMHU: IIPOU3BOTHASL
(GYHKIMH B TOYKE, TIPOU3BOIHAS
GyHKIHH;

— BBIUHCIISTH TPOU3BOHBIC
3JIEMEHTAPHBIX (PYHKIMN U UX
KOMOUWHAIINH;

— UCCIIeI0BaTh (DYHKITMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI;

— CTPOUTH I'pah)vKH U IPUMEHSTH K
PEIICHUIO 3371249, B TOM YHCIIE C
rnapaMeTpom;

— BJIQJIETh MIOHSATHEM KacaTelbHas K
rpa¢uKy QyHKIUU U YMETh
MPUMEHSTH €T0 MPHU PEIICHUU
3a7a4;

— Jlocmuoicenue pezyibmamos
pasoena 1I;

— €800600HO 61a0emb CMAHOAPMHBIM
annapamom Mamemamuyecko2o
AHAU3A OIS GLIYUCTEHUS
NPOU3BOOHBIX DYHKYUU 0OHOU
nepemeHHou;,

— c80000HO NPUMEHANb ANnapam
MamemMamuiecko2o aHaiusa Ot
uccnedosanust QyHKyuLl u
nocmpoenus 2papuros, 6 mom
yucie uccne008aHusl Ha
BbINYKIOCTD,

— onepuposams NOHMUEM
nepeoobpasHoll yHxkyuu 01s
peuieHus 3a0ay;

— 081a0emb OCHOBHbIMU C8e0eHUAMU
00 unmezpane Hotomona—/letionuya
U e20 npocmetuux NPUMeHeHUsx,

— onepuposams 6 CMaHOAPMHLIX
CUMYAYUsX NPOU3600HbIMU GbICULUX
nopsi0kos,

— yMemb nPUMEHSIMb NPU PeuleHuu
3a0au c8OUCMEA HENPEPLIGHBIX
ynxyuii;

— yMemb NPUMEHsIMb NPU peuleHuu
3a0au meopemwl Betiepuimpacca,




— BJIQJICTh TIOHATUSAMH IIEPBOOOpa3Has
(GyHKIMS, oTpeeIeHHBIN
WHTETPAa;

— MpUMEHSATH TeopeMy HpioToHa—
JleiiOHuIIa ¥ ee ciaencTBus Ui
penieHus 3aaa4.

B nosceounesnoti scusnu u npu
usyueHuu Opyeux yueoHvix
npeomemos.

— periaTth NPUKIIAJHbIC 3a1a4H U3
O6uotoruu, GU3UKH, XUMHUH,
SKOHOMHUKH U JPYTUX TPEAMETOB,
CBSI3aHHBIC C HCCIIEOBAHIEM
XapaKTePUCTUK MPOIIECCOB;

— HMHTEPIPETHPOBATH MOTyUYCHHBIC
pe3yJIbTaThI

— yMemb GbINOIHAMb NPUOIUNCEHHbIE
BbIMUCACHUS (MEMOObl PeuleHUs
VPABHEHUI, BbIYUCTICHUS
ONPeOeNeHHO20 UHMe2Pala);

— yMemb NPUMEHsIMb NPUTONCEHUE
NPOU3B00HOU U ONPEOETICHHO20
UHmMe2paIa K peuleHuro 3a0ay
ecmecmeo3HaHusL,

— 81ademv NOHAMUAMY 8MOPAs
NPOU3BOOHAS, GLINYKIOCHb
epaguka ¢ynxyuu u ymemso
uccnedosamv QyHKYUo Ha
8bINYKIOCTD

Cmamucmuxa u meopus
6€POAMHOCHEll, T02UKA U
KOMOuUHamopuka

— OnepupoBaTh OCHOBHBIMH
OnMucaTCIabHbIMN
XapaKTePUCTUKAMH YHCIIOBOTO
Habopa, MOHSATHEM TeHepaTbHas
COBOKYITHOCTh M BEIOOPKOH H3 Hee;

— OIepUpPOBATh NOHATHAMU: YACTOTA
U BEPOATHOCTH COOBITHS, CyMMa U
MIPOU3BEICHUE BEPOATHOCTEM,
BBIYUCJIATH BEPOATHOCTHU CO6I)ITI/II71
Ha OCHOBE II0JICUETa YHCIIa
HCXOJIOB;

— BJIaA€Th OCHOBHBIMH INOHATUSAMHA
KOMOWHATOPUKHU U YMETh UX
NIPUMEHATH [IPH PELICHUHN 3a1a4;

— UMETh NPeCTaBIeHNE 00 OCHOBAX
TEOPHH BEPOSITHOCTEH;

— UMETh NPECTaBICHNUE O
JVICKPETHBIX U HEIPEPBIBHBIX
CJIy‘IaI\/'IHBIX BCJIMUHMHAX U
pacrpeneneHusx, O He3aBUCHMOCTH
CITy4ailHbIX BEJINYMH;

— UIMETh MPEJICTaBICHHUE O
MAaTEMATHYCCKOM OXXHUIAAHUU U
JUCTICpCUn C.HyT-IaI‘/'IHBIX BCJINYHH,

— UMETh NPECTaBICHNUE O
COBMECTHBIX pacrpeieNeHusIX
CITy4ailHBIX BEJIMYMH;

— INIOHUMATh CYTh 3aKOHa OOJIBIINX
YHUCel ¥ BEIOOPOYHOTO METO/Ia
U3MEpEHHsI BEPOSITHOCTEH;

— UMETh NPECTaBICHNUE O
HOPMAaJILHOM pacIipeelieHuH 1
npuMepax HOpMaJIbHO
pacrpenesieHHbIX CITyqaiHbIX
BEJINYHH;

— UMETh NPEJICTABICHUE O
KOpPPEJSILMU CIIyJalHBIX BEIHUYHH.

B noscednesnoil sicusnu u npu

— Hocmuoicenue pe3yrbsmamos
paszoena ll;

— umems npedcmasienue o
YeHmpAaIbHOU NPedenlbHOl
meopeme;

— umems npedcmasierue o
8b100pOUHOM KO3 PuyueHme
Koppenayuu u TUHEeUHoU pecpeccuu;

— umems npedcmasierue o
CMamucmuiecKux unomesax u
nposepKe Cmamucmu4ecKou
2Unomessvl, 0 CMamucmuKe
Kpumepusi u ee yposHe
HAUUMOCU;

— umems npedcmasienue o CéA3U
IMAUPUYECKUX U MeOPEMULECKUX
pacnpedenenuil,

— umems npedcmasienue o
KOOUpOBanuu, 080UYHOL 3aNUCU,
06ouuHOM Oepege;

— 671a0emb OCHOBHbIMU NOHAMUAMU
meopuu epaghos (cpag, sepuiuna,
pebpo, cmenensb 6epuilHbl, Nymb 8
epaghe) u ymemo npumersamo ux npu
peuteHuu 3a0ay;

— UMemb npedCmasgieHue 0 0epedbsx
U ymems npuMeHsamy npu peuleHuu
3a0au;

— 61a0emb NOHAMUEM C8A3HOCb U
yMemsb npUMeHAMb KOMHOHEHMbL
CBA3HOCMU NPU peleHul 3a0a4;

— yMemb 0Cywecmeansames nymu no
pebpam, 06x00bl pebep u gepuiut
epagha;

— uMemsb npedcmasierue 0o
SUNEPOBOM U 2AMUTILINOHOBOM
nymu, umems npeocmasienue o
MPYOHOCMU 3A0AYYU HAXOHCOCHUS
2aMUILINOHOBA NYMU;




usyueHuu Opyeux npeomemos.:

— BBIYHCIISATh WU OIICHUBATh
BEPOSITHOCTH COOBITHH B peaibHOM
JKU3HH;

— BBIOUpATh METOJIBI MOIXOISIIETO
MIPEJICTaBJICHUS U 00pabOTKH
JAaHHBIX

— 81ademv NOHAMUAMY KOHEYHble U
cuemmbvle MHOJICECEA U YMEMb UX
NPUMEHAMb NPU peleHUU 3a0ay,

— yMemb nPUMeHsIMb Memoo
MamemMamudeckol UHOYKYUl,

— yMemb NPUMEeHAMb RPUHYUN
Jupuxne npu pewenuu 3adau

Texcmoevie 3a0auu

— Pemartp pa3Hblie 3apaun
HOBBIIICHHOH TPYIHOCTH;

— aHAJIM3UPOBAThH YCIIOBHE 3aa4H,
BBIOMPATH ONTUMAJIBHBII METO]
peLeHns 3a1a4H, paccMaTpUBas
pas3InvHbIe METOJIBI;

— CTPOUTH MOJIEIIb PELICHUs 3a]auH,
HPOBOJIUTH JIOKa3aTeIbHbIC
pacCyXICHUs IPU PEeLICHUN
3aj]auu;

— pemaTh 3a/1a4u, TpeOyIoIue
nepebopa BapuaHTOB, IPOBEPKU
YCJIOBH, BEIOOpA ONTHMAIILHOTO
pe3ynbTarTa;

— aHAJIM3HPOBATh U
HMHTEPIPETHPOBATH MTOTYYCHHBIE
peLICHHS B KOHTEKCTE YCIOBHS
3a7a4d, BEIOUpATh PEIICHNS, He
NPOTUBOpEYAIINE KOHTEKCTY;

— TIEPEBOANTH TP PEILICHUH 3a/1a41
WHPOPMAITUIO U3 OJTHON (POPMEI
3aIlUCH B IPYTYIO, UCTIONB3YS MPH
HEOOXOIMMOCTH CXEMBI, TAOIHUIIBL,
rpad UKy, AUarpaMMBI.

B nosceounesnoii sicusnu u npu
uzyueHuu Opyaux npeomemos:

— pelaTh NpaKkTUYeCKHe 3a7auu U
3aJa41 U3 APYTUX MIPEIMETOB

— Jlocmuoicenue pezyibmamos
pazdena ll

T'eomempusn

— Bnanets reomerpudeckumu
HOHSTUSAMH TIPH PEIICHHUH 3a]a4 1
NPOBEJICHUN MaTEMAaTHIECKHX
paccyXJIeHU;

— CaMOCTOSITENBbHO (YOPMYITHPOBATH
OTpeIesIeHHs TEOMETPUYECKUX
¢uryp, BbLIBUTATh TUIIOTE3HI O
HOBBIX CBOHCTBAxX M MPU3HAKaX
TEOMETPHUECKUX QUTYD U
000CHOBBIBAaTh MJIM OIPOBEPraTh
KX, 000011aTh WIIN
KOHKPETH3UPOBAThH PE3yJIbTAThI HA
HOBBIX KJ1accax (Uryp, HpOBOAUTh
B HECJIOXKHBIX CITyJasx
KJaccu(UKaInio GUryp 1o
Pa3InYHBIM OCHOBAHUSIM;

— MCCIIeIOBATh YEPTEXKH, BKITIOYAs
KoMOuHauuu Guryp, u3BJIEKaTh,
HUHTEPIPETUPOBATH U
peoOpa3oBEIBaTH HHGOPMAIIHIO,

— Umemsv npedcmasnenue 0o
AKCUOMAMUYECKOM Memooe,

— g1ademv NOHAMUEM
2eomempuiecKue Mecma moiex 8
npocmpancmee u ymemas
NPUMEHMb UX O/ pellenust 3a0ay;

— yMemb npuUMeHsImb OJisl peuleHus
3a0au c80UCmMBa NAOCKUX U
08YSDAHHBIX Y208, MPEXSPAHHO20
yena, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yend,

— grnadems NOHAMUEM
NepReHOUKYIAPHOE CedeHUe NPUMbl
U yMemb RPUMEHMb €20 npu
peutenuu 3a0a;
uMemb npedCmaesieHue o
080UCMBEHHOCMU NPABUTLHBIX
MHO202PAHHUKOG,
enademov NOHAMUAMU YEHMPATbHOE




MPEICTABICHHYIO Ha YepTexax;

— pemark 3aJa4i FeOMETPHUIECKOro
CoZIepKaHus, B TOM YHCIIE B
CUTYyalUsAX, KOTAa allTOPUTM
peLIeHHs He CIeAyeT SBHO U3
YCJIOBHS, BBITIOJHITH HEOOXOIUMBIE
JUISL peTLICHUsS 31a4H
JIOTIOJTHUTENbHBIC TIOCTPOCHHUS,
UCCIIEI0BAaTh BO3MOXKHOCTh
HNPUMEHEHUS TeopeM U (GopMyt I
peleHus 3aaay;

— yMeTb (hOpMYIMPOBATh U
JIOKa3bIBaTh T€OMETPUUYCCKUE
YTBEPXKICHNS;

— BIIQJICTh TOHATUSIMU CTEPEOMETPHUH:
NpHU3Ma, MapavIeIenuIesn,
NUpaMUa, TETPadIp;

— MMETh NPEJICTABICHHS 00 aKCHOMax
CTEPEOMETPHH H CIIICTBUAX M3 HUX
¥ YMETb NPUMEHSTh UX MPH
peleHnH 3a/1a4;

— YMETh CTPOUTH CEUCHUS
MHOTOTPaHHUKOB C
UCTIOJIb30BAaHUEM PA3TTHIHBIX
METO/IOB, B TOM YHUCIIE H METOIa
CIIEJIOB;

— MMETh NPEICTaBICHAE O
CKPEIIMBAIOLINXCS TIPSIMBIX B
HPOCTPAHCTBE U YMETh HAXOAUTh
YroJl ¥ PacCTOSTHUE MEXKIY HUMU;

— NIPUMEHATH TEOPEMBI O
NapauIeIbHOCTH MPSIMBIX U
IUIOCKOCTEW B MIPOCTPAHCTBE IPU
peleHn! 3a/1a4;

— YMETh IPUMEHSTH MapalIeNbHOe
MPOEKTHPOBAHKE JJIS1 H300pasKEeHUS
buryp;

— YMETh IPUMEHSITh
NEPIEHIUKYISPHOCTH MPSIMOH U
TUTOCKOCTH TIPY PElICHUH 33/1a4;

— BJIaZICTh TOHATHSMH OPTOrOHAIEHOE
MIPOEKTHPOBAHKE, HAKJIOHHBIE U UX
MPOEKIHH, YMETh IPUMEHSTh
TEOpEMY O TPEX MePIeHANKYISpax
IIPY peLICHUH 337ay;

— BJIaZICTh OHATHSMH PacCTOSIHUE
MeXIy pUrypamMu B MpOCTPaHCTBE,
00T TepIeHIUKYIISP IBYX
CKPEUIMBAIONINXCS IPSIMBIX H YMETh
NPUMEHSTh UX NP PELLICHUH 3a/1a4;

— BJIAJICTh TIOHSTHEM YTOIl MEXTY
NPSMOM ¥ IIOCKOCTBIO H YMETh
MPUMEHSTh €T0 MPU PEIICHUH
3ajay;

— BJIaZICTh TIOHATHSMH JBYTPaHHBIHA
YroJl, yrojl MEXIY IUIOCKOCTSIMH,

U napannenrbHoe nPoeKmuposanue u
NPUMEHSIMb UX NPU HOCIPOEHUU
ceyenuti MHO202PAHHUKO8 MeMOOOM
npoexyuil;

— uMemb npeodcmasienue o
pazgepmie MHO20SPAHHUKA U
Kpamuaiiuem nymu Ha
NOBEPXHOCTU MHO20SPAHHUKA,

— uMemsb npedcmasienue o
KOHUYECKUX CeYCHUSX,

— uMemsb npedcmasienue o
Kacarowuxcs cghepax u KomouHayuu
mesn 8paeHUst U yMemb RPUMEHSIMb
UX npu peuteHuu 3a0ay,

— NPUMEHAMb NPU Peienul 3a0ay
Gopmyny paccmosuus om mouku 00
nIOCKOCmU;

— 81a0emb pa3HbLIMU CHOCOOAMU
3a0anUst NPAMOU YPAGHEHUAMU U
YMemb NPUMEHSINb NPU PEeUUEHUU
3a0ay;

— NPUMEHAMb NPU peenuy 3a0ay u
0oKa3amenbemee meopem
BEKMOPHBIL Memoo U Memoo
KoopouHam,

— umemo npeocmasienue 06
axkcuomax obvema, npUMeHsms
GPopmyvl 06veM08 NPAMOY20TbHOLO
napanneienunedd, NPusMol u
nupamuovl, mempa’aopa npu
peweHuly 3a0ad;

— npUMeHsmb meopemul 00
OMHOUIEHUSIX 00beMO8 npu
peuteruu 3a0au;

— NpUMeHAMb UHmezpa Ois
sbIuUCTEH UL 00DEMO8 U
nosepxuocmeti mes 6paujenus,
BbIUUCTIEHUSL NIIOWAOU
cghepuueckoeo nosica u 0bvema
UWapoeoco cnos,

— uMemsb npeocmasienue o
OBUIICEHUSX 8 NPOCMPAHCMEE:
napanneibHoOM neperoce,
CUMMEMPUYU OMHOCUMENbHO
NIOCKOCMU, YEHMPATbHOU
CUMMempUU, NOBOPoOme
OMHOCUMENILHO NPAMOU, BUHMOBO
CUMMeMPUU, YMEMb RPUMEHSINb UX
npu pewenuu 3a0ay;

— UMemsb npedcmasiienue 0 nouaou
OPMOCOHATBLHOU NPOEKYULU,

— uMemb npedcmasienue o
MPexXeSPaHHOM U MHO2OSPDAHHOM Yeiie
U NPUMEHAMY CEOUCMBA NIOCKUX
Vel08 MHO202PAHHO20 Y2ia npu
peuternuu 3a0ay,




NEePIEHIUKYISPHBIC TNIOCKOCTH
YMETh MIPUMEHSATDH UX MPH PEIICHUU
3ajay;

— BJIJICTh TIOHATHUSAMH MIPHU3MA,
napanjiesenuresl ¥ IPUMEHSTh
CBOICTBA Mapajuiesienuneaa mpu
pelIeHny 3a/1a4;

— BJIaJICTh TOHATHEM MPSIMOYTONbHBIN
napaniesenumes 1 IPUMEHSTh eTro
MIpH PEeIIeHUH 3a/1a4;

— BJIAJI€Th TIOHATHAMH MHPAMHATA,
BUJBI TUPAMU]I, STIEMEHTHI
MPaBUIbHOW THUPaAMUJBI U YMETh
MPUMEHSITh X P PEILICHUH 3a/1a4;

— UMETH MPEJICTABICHNE O TEOPEME
Dilnepa,npaBUIbHBIX
MHOTOTPaHHUKAX;

— BJIAJICTh TIOHSATHEM TLIONIA M
MOBEPXHOCTEH MHOTOTPaHHHUKOB U
YMETh IPUMEHSATH €0 Ipu
pelIeHny 3a/1a4;

— BJIAJICTh TIOHATHSMU TeJa BpalIeHUS
(unnmuHAp, KOHYC, map u cdepa), ux
CCUEHUSI U YMETh IPUMEHSTh HX
MIPH PEIIeHUH 3a/1a4;

— BJIAJICTh TIOHATHSAMH KacaTelbHbIE
NpsSMBIE U IUIOCKOCTH U YMETh
MPUMEHSITh UX TIPU PEILICHUH 32134,

— UMETH MPEJICTABICHUS O
BITMCAaHHBIX U OMHICAaHHBIX chepax u
YMETh MIPUMEHSTDH UX MIPU PEIICHUN
3ajay;

— BJIQJIETh TIOHATUSAMH 00BEM,
00beMBI MHOTOTPaHHUKOB, TEJ
BpaIllEHUs ¥ IPUMEHSTH UX MPH
peleHn! 3a/1a4;

— IMETh MPEJICTaBIICHNE O Pa3BEPTKE
MUIMHIIPA U KOHYCA, TUTOIIAIN
MMOBEPXHOCTH IUJIMHIIPA U KOHYCA,
YMETh MPUMEHSTh UX MPU PEHICHUH
3ajay;

— UMETh MPEJICTABICHUE O IJIOMIAIH
cdepsl ¥ yMETb IPUMEHATH €ro IpU
peleHnH 3a/1a4;

— YMETb peniarh 3a/1a4d Ha
KOMOWHAIIMK MHOTOT'PAaHHUKOB H
TeJ BpalLICHNUS;

— UMETh NPECTaBICHNE O TO100UH B
MPOCTPAHCTBE U YMEThH pelIaTh
3aJa4M Ha OTHOIIEHHE OOBEMOB U
IIJIOIIAJEH TOBEPXHOCTEN
NoJ0OHBIX GUTYD.

B noeceonesnoii orcuznu u npu
uzyHenuu opyeux npeomemoas:

— COCTaBIISITH C HCIOJIB30BAHHEM
CBOWCTB r€OMETPUIECKUX PUTYD

— uMems NpeoCmasienus o
npeobpazosanuu n00ooOUs,
20MOmMemuY U yMems NPUMEHIMb
UX npu peueHuu 3a0a,

— yMemb pewiams 3a0a4u Ha
NIOCKOCMU Memooamu
cmepeomempuu;

— yMemb npumMeHsms opmyvl
00beM08 npu peutenuu 3a0au




MaTeMaTU4YeCKue MOJACIHU JJis
pelienus 3a1a4d IPakTHIeCKOro
XapakTepa U 3a/1a4d U3 CMEKHBIX
JIACUUIUINH, UCCIICAOBATh
MOJTyYeHHBIE MOJIENT 1
WHTEPIPETUPOBATH PE3YIIbTAT

Bexmoput u koopounamaut
6 npocmpancmee

— BraneTh NOHSATUSIMU BEKTOPHI U KX
KOOPIMHATBI;

— YMETb BBINIOJHATH ONEPAIU HAJl
BEKTOPaMH;

— HCTIOJIb30BATh CKAJSIPHOE
HPOU3BEICHHE BEKTOPOB IIPU
pELICHUH 33/1a4;

— MPUMEHATh YpaBHEHHE IJIOCKOCTH,
(bopMyITy paccTOSHUS MEXKITY
TOYKaMH, ypaBHEHHE cepbl IpH
pCLICHNH 3a/1a4;

— IPUMCHATH BEKTOPHI U METO/
KOOpJIMHAT B MPOCTPAHCTBE MPH
peLICHUH 32124

— Jlocmuoicenue pe3yromamos
paszoena ll;

— Haxoo0umov 00veM napaiieienuneod
u mempas’opa, 3a0aAHHbIX
KOOPOUHAMAMU CEOUX BEPUILUH,

— 3a0a6ams NPIMYIO 8
npocmpancmee;

— HAX0OUMb PACCOsIHUE OM THOYKU
00 NAOCKOCMU 8 cucmeme
KoopouHam,

— HaXo0umsv paccmosuue mexcoy
CKPeUUBAIOWUMUCS NPIMBIMU,
3A0aHHBIMU 6 CUCTeMe KOOPOUHAm

I/Icmopu;l mamemamuxku

— HMeTh npeacTaBieHue 0 BKIAAC
BBIJJAIOIINXCS] MATEMATUKOB B
pa3BUTHE HAYKHU;

— MIOHUMATh POJIb MATEMATHUKH B
pa3Butun Poccun

Locmuoicenue pezynsmamos pazoena
1




Memoowvt mamemamuxu — Mlcrionb30BaTh OCHOBHBIE METOIbI — Hocmuoicenue pesynbmamog

JI0Ka3aTeNIbCTBA, TPOBOAUTh pazoena ll,
JIOKAa3aTeNIbCTBO U BBIIIOJIHATh — NPUMEHAMb MamemMamuiecKue
ONPOBEPKEHUE; 3HAHUS K UCCAEO08AHUIO

— IIPUMEHATH OCHOBHBIE METO/IBI OKpyofcaroujeco mupa
pelIeHnss MaTEMAaTUYECKUX 3a/1a4; (modenuposanue Qusutieckux

— Ha OCHOBE MaTEMATHYECKHX NnpOYEccos, 3a0aku IKOHOMUKIL)

3aKOHOMEPHOCTEN B IPUPOJIE
XapaKTepH30BaTh KpacoTy U
COBEPIIEHCTBO OKPY’KAIOIIET0 MUPa
Y TIPOU3BEACHUN UCKYCCTBA;

— MPUMEHATDH NMPOCTEUIIINE
MIPOTrpaMMHBIE CPENICTBA U
3NIEKTPOHHO-KOMMYHHUKAIMOHHbIE
CHUCTEMBI TIPH PEIICHUN
MaTeMaTHYEeCKHX 3a]1ad;

— TIOJIB30BATHCS TIPUKIIATHHIMHU
MporpaMMaMH U IIpOrpaMMaMu
CUMBOJIbHBIX BBIYHCIICHUI JJISL
WCCIIEIOBAHUS MaTEMATHIECKAX
00BEKTOB

2.  Copep:xanue kypca matematuku B 10—11 kiaccax

B coorBerctBun ¢ mpuHAToi KoHuemnuued pa3BUTHS MaTeMaTH4eCKOro oOpa3oBaHUS B
Poccuiickoit ®enepanuu, MareMaTH4eckoe OOpa3oBaHHE pellaeT, B YaCTHOCTH, CIEAYIOIIHE
KJIFOUEBBIC 33/1a4U:

— «IPEAOCTABIATh KaXKAOMY OOy4aroleMycss BO3MOXHOCTh JOCTHIKEHHUS ypPOBHS
MaTeMaTUYECKUX 3HAaHUH, HEOOXOIMMOTO /IS TaJIbHEUIIEH YCTICIIHON KU3HH B OOIIIECTBEY;

— «obecreunBaTh HEOOXOAMMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaTH4ecKas
MOJrOTOBKA KOTOPBIX JOCTATOYHA JJISl MPOJOJKEHUS 00pa30BaHUs B Pa3IUYHBIX HANpPABIECHUSX U
JUIST  TPaKTUYECKOM JEeATEIbHOCTH, BKJIOYas TMpernojaBaHUEe MAaTeMAaTHKH, MaTeMaTUYecKue
HCCIeI0BaHus, paboTy B chepe nHPOPMAITMOHHBIX TEXHOJIOTHH H JIP.»;



— «B OCHOBHOM OOIIeM ¥ cpeaHeM oOmieM o0pa3oBaHUM HEOOXOAMMO IMPETYCMOTPEThH
MOJTOTOBKY OOYyYaromMXcsi B COOTBETCTBUU C HUX 3allpocaMd K YPOBHIO MOJATOTOBKH B cdepe
MaTEMaTHUYECKOTro 00pa3oBaHUsI».

COOTBETCTBEHHO,  BBIACNAIOTCS TPU  HampaBlieHuss TpeOoBaHMI K  pe3ylbTaTam
MaTeMaTHYeCKOro 00pa3oBaHus:

1) MIPaKTUKO-OPUEHTHPOBAHHOE MaTeMaTH4eckoe oOpazoBaHue (MaTeMaTHKa IS )KU3HH);

2) MaTeMaTHKa JIJIsl UCIIOJIB30BaHUA B IpOdeccu;

3) TBOPUECKOE HANpaBlieHUE, Ha KOTOpPOE HaleJeHbl Te O0Oydaroluecs, KOTOpbIe
IUTAHUPYIOT 3aHUMAaThCS TBOPYECKOM W HCCIIENOBATENbCKOW paboToil B 00IacCTH MaTeMAaTHKH,
(bu3KKY, SKOHOMUKH U JPYTUX 00IACTAX.

OTH HampaBleHHs peaqu3yloTcs B JBYX Oilokax TpeOOBaHMI K  pe3yiabTaram
MaTeMaTU4eCKOro 00pa3oBaHMUs.

Ha 6a30BoM ypoBHe:

— Boimyckauk Hayumtess B 10-11-M kjaccax: A HCMONB30BaHHUS B IOBCEIHEBHOMN
KHU3HU U 00ECTIEYCHUsI BO3MOXXHOCTH YCIICIIHOTO MPOJODKEHUSI 00pa30BaHUS MO CHEIHUATBHOCTSIM,
HE CBSI3aHHBIM C MPHUKJIAIHBIM UCIIOJIb30BAHUEM MAaTEMATHKH.

— BEITyCKHUK MOJYYHMT BO3MO:KHOCTH HayuuThest B 10-11-m kiaccax: amst pa3BUTHS
MBILUICHHSI, MCIIOJNBb30BAHUSI B TOBCEJIHEBHON KH3HU U 00€CHE4YeHHUs BO3MOXKHOCTHU YCHEIIHOTO
IPOJIOJDKEHHS 00pa30BaHMsI MO CIIEHUAIBHOCTSM, HE CBS3aHHBIM C MPHUKIIAJIHBIM HCIOIH30BAHUEM
MaTeMAaTHUKH.

Ha yrny6iienHoM ypoBHe:

— Bemyckauk nayunmtes B 10-11-m  kjaccax: ans  yCHEIIHOTO — MPOJODKEHUS
00pa30oBaHus 110 CIIEUUATBHOCTSM, CBA3aHHBIM C MPUKJIAIHBIM HCII0JIb30BAHUEM MaTeMaTHKH.

— BBITyCKHUK ~ MOJYYHUT BO3MOKHOCTH HayuuTthess B 10-11-m  xmaccax: s
o0ecrieyeHHss BO3MOKHOCTH YCIEIIHOI'O MPOAOJDKEHHs 00pa3oBaHUS IO CHELUATbHOCTSM,
CBA3aHHBIM C OCYIIECTBJIIEHMEM HAY4YHOM M HCCIIEIOBATEIbCKON JEATEeIbHOCTH B 00JIacTH
MaTeMaTHKH U CMEXHBIX HayK.

B coorBerctBum ¢ ®enepanbHbiM 3akoHOM «O0 oOpasoBanuu B Pdy» (cr. 12 1m.7)
OpraHu3aIiK, OCYILECTBIIAIONIME 00pa30BaTEIbHYIO AEATEIbHOCTh, PEATU3yI0T 3TH TpeOOBaHMS B
00pa30BaTeIbHOM TIPOIIECCE C YYETOM HAcTOALIEH NpHUMEpHOW OCHOBHOW 00pa3oBaTEIbHOMN
IporpaMMbl KaKk Ha OCHOBE Y4eOHO-METOAMUYECKHMX KOMIUIEKTOB COOTBETCTBYIOIIETO YpPOBHS,
Bxomaumx B @enepanbHblii nepedyeHb MuHucTepcTBa oOpa3oBaHuss M Hayku Poccuiickoit
denepanu, TaKk U C BO3MOXHBIM HCIOJb30BAHUEM HHBIX HCTOYHHUKOB Y4eOHOH uH(popmanuu
(yueOHO-MeTo1MYeCKHEe TOCOOUsI, 00pa30BaTeNIbHbIE TOPTAJIbl U CAUTHI U JIp.)

[Ipy wu3ydeHMM MaTeMaTHMKM Ha YIIyOJ€HHOM YpOHE NpPEIbsBISAIOTCS TpeOOBaHUS,
COOTBETCTBYIOILIME HAINPABICHUIO «MaT€MaTUKa JJs MPOPECCUOHANBHON JESATENIbHOCTH»; BMECTE C
TEM BBITYCKHUK MOJIy4aeT BO3MOKHOCTh M3YyUUTh MaTeMaTUKy Ha Topa3fo Oosiee BHICOKOM YPOBHE,
YTO co3AacT (PyHIAaMEHT /JIsl AaJIbHEHIIIET0 Cephe3HOro U3yUeHHs] MaTEMAaTHUKH B BY3€.

IIpumepHbIE TPOrpaMMBbI COAEPKAT CPABHUTEIBHO HOBBIM JUIsl POCCUMCKOM IIKOJBI pa3ziei
«BeposiTHOcTh M cratucThKa». K 3TOMy pasfeny OTHOCATCS TakKe CBEIEHUS U3 JIOTHKH,
KOMOWMHATOPUKH U TeOopuM TrpadoB, 3HAYUTEIHHO BapbUPYIOIIMECSs B 3aBHUCUMOCTH OT THIIA
POrPaMMBIL.

Bo BcexmpumepHBIX — mporpamMmax — OonbIlloe  BHUMaHHME  yAeNseTcs  MPaKTHUKO-
OpUEHTUPOBAaHHBIM 337ayaM. O/IHa W3 OCHOBHBIX IIeJIel, KOTOPYIO pa3paOOTUMKU CTaBWIM IEpea
co0oi, — co37aTh MPUMEPHBIE IPOrPAMMBI, TJI€ €CTh MECTO IPUMEHEHNIO MAaTEMAaTHUYECKUX 3HAaHUN B
YKU3HU.

[Ipu m3yueHHMH MaTeMaTUKU OOJbIIOE BHUMAHUE YIENSETCS Pa3BUTHIO KOMMYHUKATHBHBIX
yMeHu((pOpMyTUPOBaTh, apryMEHTHPOBATh U KPUTHUKOBATH), (OPMUPOBAHUIO OCHOB JIOTHYECKOTO
MBILUIEHHUS] B YaCTH MPOBEPKH MCTHUHHOCTH U JIOKHOCTU YTBEPXKAECHUMH, IOCTPOEHUSI IPUMEPOB U
KOHTPIPUMEPOB, LENOYEK YTBEPXKICHHH, (GOPMYIMPOBKH OTPULAHMH, a TaKKe HEOOXOIUMBIX U
JIOCTaTOYHBIX YCJIOBUH. B 3aBUCMMOCTH OT ypOBHS NpOrpaMMbl OOJbIIE MM MEHbIIC BHUMAaHUS



yIeNAeTcs YMEHHIO paboTaTh MO ajJroOpuTMy, METOJIaM TOMCKA aJrOPUTMa M ONPEACTICHUIO TPaHUIL
MPUMEHUMOCTH anroputMoB. TpeboBanus, chopMynupoBaHHble B paznene «['eomeTpus», B Oonblieit
CTETIEHU OTHOCSTCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUH U rpadUIecKuX METOIOB, YEM K
dbopMaIbHOMY ONUCAHHUIO CTEPEOMETPHUUECKHX (haKTOB.

Yriay0JjeHHblii YypOBEHb

AJiredpa ¥ HaYaJIa aHAJIU3A

[ToBTOpenue. Pemenne 3amad ¢ WCMOJIB30BAHWEM CBOMCTB YHMCEN M CHUCTEM CYHCIICHHS,
JETMMOCTH, JOJIEM W 4acTei, MPOLEHTOB, MOAYJEH uucell. PenieHue 3agad ¢ HCIOJIb30BaHUEM
CBOMCTB CTCIICHEHM ©W KOPHEW, MHOTOWIECHOB, NPEOOpa3oBaHW MHOTOYWICHOB M APOOHO-
palMoOHAIBHBIX BBIpaXKEHUH. PerieHue 3amay ¢ MCMONB30BaHUEM TPaAyCHOM Mephl yria. Moayib
Yyucla U ero cBoWcTBa. PelieHne 3ajad Ha JABMKEHHUE M COBMECTHYIO palOTy, CMECH U CILIaBHI C
MOMOIIBIO JTMHEWHBIX, KBAJIPATHBIX M JIPOOHO-PAIIMOHATBHBIX YPABHCHHA M HX CHCTeM. PerieHwue
3aJ1ad C TIOMOUIBIO YHCIIOBBIX HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHOW IEPEMEHHOW, C
MPUMEHEHUEM HW300paKEHMUsSI YHUCJIOBBIX TPOMEXYTKOB. Pemienwe 3amad ¢ HCMOIB30BAHUEM
YUCIOBBIX (GYHKIMI U uX rpadukoB. Vcmonb3oBaHue CBONCTB M TpaHUKOB IJHWHEHHBIX H

KBaJPaTHYHBIX (YHKIWH, OOpaTHON NPOMOPIHOHAIBHOCTH M (DYHKIHH y:\& . I'paduueckoe

pelieHne ypaBHEHUW U  HepaBeHCTB. lcmonmp3oBanue omepanuil  Haj MHOXKECTBAMH U
BBICKA3bIBaHUAMH. VICIIONIb30BaHNE HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCIIOBBIX MPOMEXYTKOB, WX OOBEAMHEHUN W TepecedeHuil. [IpuMeHeHHe mpu pelieHur 3a1ad
CBOWCTB apuU(METHYCCKOW ¥ TI'COMETPHYECKOH MPOTPECCHH, CYMMHUPOBAHHS OCCKOHCUHOM
CXOJsIIeNcs TeOMETPUUYECKOM MPOTPECCHH.

MHoecTBa (YMCIIOBBIE, TE€OMETPUIECKHUX (DUTYp). XapaKTEPUCTUIECKOE CBOMCTBO, DJIIEMEHT
MHOKECTBa, IIyCTOE, KOHEeuHoe, OeckoHeuHoe MHOecTBO. CrnocoObl 3aJaHus MHOXKECTB
[MommuoXkecTBo. OTHOWICHHWST TNPUHAUICKHOCTH, BKIIOYEHHs, paBeHcTBA. Omepanun Haj
MHOxecTBaMu. Kpyru Ditnepa. Koneunble 1 6eCKOHEUHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VcTuHHBIE W JIOKHBIE BBICKAa3bIBaHUS, ONEpallMd HaJ BBICKa3bIBAaHUSAMHU. Aneebpa
svickazvleanuti. CBS3b BBICKA3bIBAHUN ¢ MHOXKECTBaMH. KBaHTOPHI CYIIIECTBOBAHUS M BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcHo8Hble Jo2uueckue npasunq. PernieHne JOTMYECKUX — 3a7a4uc
HCIIONIb30BaHUEM KPYTOB DHliepa, OCHOBHBIX 102UYECKUX NPABUIL.

Ymozakmouenns. OOOCHOBaHUSI W JOKa3aTeNbCTBO B MareMaTHke. Teopembl. Bums
MaTeMaTHYeCKUX  YTBEpPXKICHUH. Buoer  Odokazamenvcmse.  Mamemamuueckas — uUHOYKYUSL.
Ymeepotwcoenus: obpamnoe oannomy, npomugononoxcnoe, 06pamuoe npomuEoNnOJ0HCHOMY OAHHOMY .
[Tpu3Hak u cBOHCTBO, HEOOXOUMBIE U JOCTATOUHBIE YCIOBUSI.

OcHosnas meopema apupmemuxu. Ocmamku u cpasnenus. Aneopumm Eexiuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema @epma. Q-uunsie cucmemsl cuucienus. Cynxyus Jinepa,
YUCTIO U CyMMA Oenumenetl HamypaibHO20 YUCIA.

Panuannas Mepa yria, TpUrOHOMETpUYECKass OKPYKHOCTh. TpuUroHomerpudeckue (yHKITUU
griceT W yrioB. DOpMyINbl TPHUBEICHHS, CIOKEHUS TPUTOHOMETPHUECKUX (GYHKIHH, (POPMYIIBI
JIBOWHOTO M TIOJIOBUHHOTO aprymenTta. IIpeoOpa3oBaHue CyMMBI, pa3sHOCTH B NPOHU3BEACHUE
TPUTOHOMETPHUYECKUX (PYHKIUH, © HAOOOPOT.

Hynmu ¢yHKIMM, NOpOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOombinee u
HauMeHbIlee 3HaueHWe QyHknuu. [lepuonmyeckue QYHKIIMW W HAMMEHBIIUH TMepHoJ]. YeTHbIC H

HedeTHbIe PYHKIUU. PyHKyuu «OpobHas yacms yuciay Y = {X} u «yenas yacmo yuciay Yy = [X] .

Tpuronomerpruyeckue GYHKIIMM YUCIOBOIO aprymeHra Y =COSX,Y= sinx, y=19X,
y =ctg X. CBoiicTBa u rpauKu TPUTOHOMETPUYECKUX (PYHKIUH.

OOpatHble TpUTOHOMETpUYECKUE (PYHKIMH, MX IJIaBHBIE 3HAU€HHs, CBOWCTBA M TIpaduKu.
Tpuronomerpruueckue ypaBHeHHs. OIHOPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHHA. PenicHue
IIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocreillne CcHCTeMbl TPUTOHOMETPUYECKHUX
ypaBHEHUU.



CreneHnb ¢ NEHCTBUTENBHBIM [TOKA3aTeIeM, CBOICTBa cTreneHu. [Ipocreiimme nokaszarenbHbIe
ypaBHeHHs M HepaBeHcTBa. [loka3aTenbHast GyHKIMS U ee CBOMCTBA U Tpaduk. Yucno € u pyHKuus
y=e*.

Jlorapudwm, cBolictBa orapudma. Jlecsatuanplii 1 HaTypalibHbIN JorapudM. [IpeodbpazoBanue
Jorapupmuueckux BoipaxeHuid. Jlorapudpmudeckue ypaBHeHHs u HepaBeHcTBa. Jlorapudmudeckas
GYHKIIHS U €€ CBOMCTBA U rpaduK.

Crenennast ¢yHKIUS U €€ CBOKWCTBA U Tpaduk. MppanmoHanbHble ypaBHEHHUS.

IlepBruyHbIE IpEACTABICHHUS O MHOKECTBE KOMILJIEKCHBIX UUCeN. [Jeticmsus ¢ KOMNIeKCHbIMU
yucramu. Komnnexcno conpsioicennvie uucna. Mooyne u apeymenm uuciaa. Tpueconomempuueckas
@opma komnnexkcrnoeo uucia. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.

Metoxa uHTEpBaOB AJs peuieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (GyHKIMNA: CIBUT,
YMHO)XEHHE Ha YHUCJIO, OTPAKCHME OTHOCUTEIBHO KOOPIUHATHBIX ocel. ['paduueckue merojbl
peuieHusl ypaBHEHU U HEPaBEHCTB. PenieHue ypaBHEHUN U HEPABEHCTB, COJAEPKAIIUX IIEPEMEHHYIO
10J] 3HAKOM MOJYJISL.

CucTteMbl TIOKa3aTeNbHBIX, JOTApUPMHUECKUX M HPPALUOHAIBHBIX ypaBHeHHHA. CHCTEMBI
[OKa3aTesbHbIX, JIOTapU(HPMUUYECKUX U UPPALIMOHATIBHBIX HEPABEHCTB.

B3anmnuo obparnbie pyHknmu. ['padukn B3auMHO 00paTHBIX (PYHKIHIA.

VYpaBHEHUs, CUCTEMBI YPAaBHEHUI C TapaMETPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuil cmenenu eviuie 2 CneyuanbHblx 6UO08.
Teopema Buema, meopema be3y. Ilpusooumvie u nenpugooumvie muocounenvl. OcHO8HAs meopema
aneeopel. Cummempuueckue MHo2ouaeHsl. Llenouucnennvie u yenio3HauHbvie MHO20UIEHbL.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8aopamoa.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopemvbl 0 npubauACEHUY OCUCNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NIOCKOCTMU.

Hepasencmeo Kowu—Byusxosckozo, nepasencmeo Hencena, nepasencmsa o cpeouusx.

[lonstue npenena ¢GyHKuuUM B TOuke. [lomamue npedena @yHKyuu 6 OeCKOHeuHOCHU.
Acumnmomul  epaguxa ¢yuxyuu. Cpaenenue OecKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepsiBHOCTh PyHKIIMU. C8oticmsa nenpepwienvix @yuxkyuil. Teopema Betiepuwmpacca.

Huddepenuupyemocts pynkuu. IponsBonnas pynkuuu B Touke. KacarenbHas Kk rpaduky
¢yuknun. ['eomerpruueckuil M (U3MUECKUN CMBICT MPOU3BOJIHOWU. [Ipumenenue npou3eooHou 6
@u3zuxe. [IponsBoaHble aeMeHTapHbIX GyHKIMA. [IpaBuia nuddepeHunpoBanms.

Bropas npousBoiHas, ee reoMeTpUUEeCKUi U (PU3UMUECKUN CMBICI.

Touku skcTpeMyma (MakcuMyma U MUHHMYyMa). MccrieoBanue sneMeHTapHbIX (QyHKIUM Ha
TOUYKH SKCTPEMyMa, HauOoJIblllee U HAUMEHbIIIEE 3HaYEHNE ¢ TOMOIIBIO IPOU3BOIHON. [locmpoenue
epaghuxos Qynxkyuii ¢ nomowpbio NpouzsooHvIX. llpumenenue npouzsoOHOU NpU peuleHuu 3a0ad.
Haxooicoenue sxcmpemymos QYHKYuii HeCKONbKUX NePEeMEHHBIX.

IlepBooOpasnas. Heonpenenennslii uHTerpan. IlepBooOpasHble 371€MEHTapHBIX (QYHKIUI.
[Tnomane kpuBonuHeWHOM Ttpanenuu. ®opmyna Herorona-JlenOoHuma.OnpeneaeHHbI UHTETpall.
Buiuucnenue niowaoeii niockux guzyp u 06vemos mei paujerus ¢ NOMOWbI0 UHMeZPand..

Memoovl pewenus hynkyuonanvhvix ypasHenuti u HepageHcms.

I'eomerpus

IToBropenue. Pemienue 3amad ¢ UCHOIB30BaHWEM CBOMCTB (UTYp Ha IMJIOCKOCTU. Pemenue
3a/lay Ha JI0Ka3aTeJlbCTBO U MOCTPOCHHE KOHTPIpUMEpoB. [IpuMeHeHre MpoCcTeHIINX JTOrHUYECKUX
npaBwi. PemieHne 3amad ¢ UCHOJIB30BaHUEM TEOPEM O TPEYrOJIbHMKAX, COOTHOLIEHWH B
IPSIMOYTOJIBHBIX TPEYroJibHUKaxX, ()aKTOB, CBA3AHHBIX C UYETHIPEXYTroJbHMKaMH. PemieHue 3agau c
UCIIOJIb30BaHUEM (DaKTOB, CBSI3aHHBIX C OKpPYKHOCTAMH. PemieHue 3amad Ha W3MEpeHHs Ha
IUIOCKOCTH, BBIYMCIIEHUS JUIMH U IIomaneil. Pewenue 3a0au ¢ noMowbio 6eKMopos u KOOPOUHAM.

Harnsannas crepeomerpus. [Ipusma, napauienenunes, nMpaMuaa, TeTpadap.

OCHOBHBIE MOHATHSA T'€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIEJICTBHUS U3
HUX. [lonsamue 06 axcuomamuueckom memooe.



Teopema Menenas ons mempasopa. IlocTpoeHHe ce4eHHMI MHOTOTPAHHUKOB METOJOM
cienoB. llenTpanbHoe mpoekTupoBaHue. IlocTpoeHwe cedyeHHil MHOTOTPAaHHUKOB METOJ0M
IIPOCKIUN.

CkpeuBaromiecsi npsiMmple B MPOCTPAHCTBE. YTON MEXKIYy HUMHU. Memoovl HaxoxcOoeHus
PACCMOSAHUL MENHCOY CKPEUSUBAIOUSUMUCS NPAMBIMU.

Teopembl O mNapaIeIbHOCTH MPSAMBIX M IUIOCKOCTeH B mpoctpaHcTBe. [lapamienbHoe
POCKTHUPOBAaHUE U n300pakeHune huryp. [ eomempuueckue mecma mouex 8 NPOCMpAHCHee.

[lepnieHIUKyYISIPHOCTD MPSIMON U MIOCKOCTU. OpTOroHallbHOE NMpoeKkTHpoBaHue. HakmoHHubie
u npoekuuu. TeopeMa o Tpex neprneHuKyspax.

Buower mempasopos. Opmoyenmpuueckuii mempas’op, KapkacHvlii mempasop, paeHOCPAHHbLU
mempa’op. llpsamoyzonbusiii mempa’op. Meouarnst u bumeduanvl mempas’opa.

Jlocmpausanue mempasopa 00 napaiienenuneod.

Paccrosaust wmexnay ¢urypamu B mpoctpancTtBe. OOmUME  MepneHAMKYIAp  JIBYX
CKPEIIHUBAIOIIUXCS TPSIMBIX.

Yrael B mpoctpaHctBe. lleprneHaukynspHble IIOCKOCTH. [l1owads  opmo2oHanbHOU
npoexyuu. Ilepnenoukynapnoe ceuenue npusmol. Tpexepaumusiti u mHozozpanHwvlil yeon. Ceolicmea
NIOCKUX Y2108 MHO202panHo20 yana. Ceoucmea NAOCKUX U 08YCPAHHBIX Y2llo8 MpexepanHo20 Y2id.
Teopembi KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20 V2ild.

Bunel MHOrorpanHukoB. Pazeepmku muoeoepannuka. Kpamuatiwiue nymu na nosepxmocmu
MHO202PAHHUKA.

Teopema  Oiinepa. llpaBuiabHblE  MHOTOTPaHHUKHU. /[golicmeeHHOCMb — NPABUTLHBIX
MHO202PAHHUKOB.

[Ipusma. [apannenenunen. CpoiictBa napaienenunena. [IpsMoyroabHbIi mapauienenue].
Haknonnsle npu3msl.

[Mupamupa. Buasl nupamua. OneMeHTbl NOpaBUiIbHOM nupamuisl. Ilupamuaer ¢
PaBHOHAKJIOHEHHBIMHU peOpaMu U TPaHSIMHU, HX OCHOBHBIE CBOICTBA.

[Tnomaay moBepXxHOCTE MHOTOTPAaHHHUKOB.

Tena BpameHus: nUIUHAP, KOHYC, map u cdepa. CedeHus LUIUHApPA, KOHYca W IIapa.
[[TapoBoii cerMeHT, MapoBOi CIOM, IAPOBOM CEKTOP (KOHYC).

YceueHHas NUpaMyu/ia U yCEUEeHHBIH KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHnus.

KacarenbHble mpsiMble U MI0CKOCTU. Brincanueie u onucanHbie chepbl. Kacarowuecs cgepbi.
Kombunayuu men epawjenus.

Bekropel u koopauHatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHMCIO. YTONI MEXITY
BekTopamu. CKaJIIpHOE ITPOU3BEICHNUE.

VYpaBHeHue miIockocTH. DopMmyla pPacCTOSHUS MEXIY TOYKaMH. YpaBHEHUE C(epbl.
Dopmyna paccmoanus om mouxku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YPAGHEeHUIMU.

Pewenue 3a0ay u dokasamenbcmeo meopem ¢ HOMOWBIO 6EKMOPO8 U MEMOOOM KOOPOUHAM.
Dnemenmul 2eomempuu Macc.

[Tonatue o6bema. OOBEeMbl MHOTOTPaHHUKOB. OOBEMBI TeN BpalleHUs. AKcuomwvl ob6vema.
Bv1600 ghopmyn ob6vemos npamoyeonvHoeo napanieienunedd, npusmvl u nupamuovl. Popmyast 0/
Haxooicoenuss 00vema mempas’opa. Teopemvl 06 OmHOULEHUAX 00BEMOB.

Ipunooscenus unmezpana K gvluucienuro 00vemo8 u nosepxnocmeti men epawjenus. Ilnowaos
cpepuueckoco nosca. Obvem waposoeo cros. [lpumenenue 00vemMos npu peuwieHuu 3a0au.

[Tnomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH LIMIMHIPA U KOHYCA.

KomOnHamm MHOTOTPpaHHUKOB U TEJT BpaIICHUSI.

[Tono6ue B mpoctpancTBe. OTHOIIEHHWE O0BEMOB M IUIOIIAZECH MOBEPXHOCTEH MOJOOHBIX
duryp.

suoicenuss 8 npocmpancmee: napaiienbHulil NEPEHOC, CUMMEMPUS OMHOCUMETLHO NIOCKOCHIU,
YEHMPAIbHASL CUMMEMPUSL, HOBOPOM OMHOCUMETILHO NPSAMOI.



Hpe06pa306aHue 7’10()061/!}1, comomemusi. Pewenue 3adau na niockocmu ¢ ucnoib308anuem
cmepeomempudecKux Memooos.

BeposiTHOCTBL M CTATHCTHKA, JIOTHKA, TEOPHs rPadoB 1 KOMOMHATOPHUKA

[ToBTOpenue. Mcnonb3oBanue TaOIUIl U AUArpaMM JJis MPEICTaBICHUS JaHHBIX. PerieHue
3aJa4 Ha IPUMEHEHHE OMUCATENbHBIX XapaKTePUCTUK YUCIIOBBIX HAOOPOB: CPEIHUX, HAUOOIBIIETO U
HAaMMEHBIIIETO 3HAYCHHS, pa3Maxa, JUCIEPCUH U CTaHJAApTHOIO OTKJIOHEHHUs. Bbluucienne yacTor u
BEPOATHOCTEH CcOObITHII. BblunciieHne BepoATHOCTE B  ONBITaX C  PaBHOBO3MOXKHBIMU
DJIEMEHTApPHBIMU  HcXonaMu. Vcmonp3oBaHME KOMOWHATOPUKU. BbIUMCICHHE BEpPOSTHOCTEH
HE3aBUCHUMBIX cOoObITHH. Mcnonp3oBanue (Gopmynbl CIOXKEHUS BEpOSTHOCTEH, Auarpamm OJiiepa,
JiepeBa BeposSITHOCTEH, hopmybl beprysun.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu eposimHocmeil.

VYcnoBHas  BeposaTHOCTB. [IpaBwiio  ymHOXeHMs  BeposTHOcTed. DopMmyna IMOJHON
BepossiTHOCTU. Dopmyna baiteca.

JluckpeTHble cllydyaliHble BEJNWYMHBI W pacnpesesneHus. COBMECTHBIE pacHpelesICHuUs.
Pacnipenenenrie cyMMbl U MPOU3BEICHUSI HE3aBUCUMBIX CIy4YalHBIX BEJIMYMH. Maremarnueckoe
OKHMJIaHWE U TUCTIEPCUS CIyYaliHOW BEJIMYMHBI. MaTeMaTH4eCKOe OKUIAaHUE U TUCTIEPCUSI CYMMBI
CIIy4allHbIX BEJIMYHH.

bunapnas ciyJaiiHas BEJIMYMHA, pacnpenesieHue bepnynnu.I'eomerpuueckoe
pacupeneneHue. buHOMHManbHOE paclpenelieHMe U €ro CBOWCTBa. [ unepeeomempuueckoe
pacnpeodeieHueu e2o c8oUCMEA.

HenpepsiBHble ciyyaiiHbie BennuyuHbL. [110THOCTE BeposiTHOCTH. DYHKIUS pACIIPECICHHUS.
PaBHOMEpHOE pacnipeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o0 napamempbi.

Pacnpeoenenue Ilyaccona u ezco npumenenue. HopmanbHoe pacnpenenenue. OyHKuus
Jlannaca. IlapameTpbl HopMasibHOTO pacnpenenenus. [Ipumeps! ciydyaiiHbIX BETUYUH, TOTYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh H3MEpPEHHH, pOCT uenoBeka). [Jenmpanvnas npedenvHast
meopema.

Hepasencmeo UYebviuesa. Teopema Yedbviwesa u meopema Bepnynnu. 3axon 6Oonvuiux
yucen. BvibopouHvili memoo uzmepenus eeposmuocmetl. Ponv 3axona 6onvuux uucen 8 Hayke,
npupode u obwecmae.

KoBapuanuss nByx ciaydaiiHpix BenuduH. [loHATHE 0 KOYPPHUIHEHTE KOPPEISIHH.
CoBmecTHBIE HAOJNIOACHUS JIBYX CIyYalHBIX BEIMYUH. BbiOopounblil KOI(D@uUyueHm Koppersyuu.
Jluneunas peepeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee yposeHv 3navumocmu. IIposepka
npocmeniwux eunomes. OmMnupuieckue pacnpeoeneHuss U UX C8A3b C  MmeopemudecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Hnvekmuenvle u ciopvekmuenvie coomeemcmesus. buexyuu.
Jluckpemnas nenpepvienocmo. llpunyun [Jupuxe.

Koouposanue. /[éouunas 3anuce.

OcHosHbie nonsamusi meopuu epaghos. /lepeswvs. [eouunoe depeso. Ceasznocmo. Komnonenmoi
ceaznocmu. Ilymu na epagpe. Jiineposvl u I amunbmonossl nymiu.

3. TemaTrnueckoe IVIAHUPOBaHUE ¢ YKazaHUEM KOJUHYECTBA YacCoB, OTBOAUMLIX Ha
OCBOEHHUE KAXKI0H TeMBbI.
10 kaace. Moayabp «AJredpa MW Ha4yajla MaTeMAaTHYECKOI0 AaHAJIU3A».
Yri1y0/1eHHbBIH yPOBeHb

KoaunuectBO

Ne Ha3Banue pasaena
JacoB




1 [ToBTOpenue kypca anreOpsl OCHOBHOM HIKOJIBI 4
2 DJeMeHTHl TEOPUU MHOKECTB M MATEMAaTH4ECKO JIOTHKH. [lenumocTh 12

qucen
3 MHorousnensl. Anredpandeckie ypaBHEHHUs 15
4 CreneHs ¢ JefiCTBUTEIbHBIM [I0Ka3aTelIeM 11
S) Crenennast GyHKIUSA 16
6 [TokazarenbHas QyHKIHS 11
7 Jlorapudmuueckas GyHKIUSA 17
8 Tpuronomerpuueckue GopMyIbl 24
9 TpuronomeTpuveckue ypaBHEHUS 21
10 [ToBTOpeHue 9

Bcero: 140

11 xkiacc MoayJib «AJiredpa 1 Ha4yaja MaTeMaTHYeCKOT0 AHAJIU32»
KoimuecTBo
Ne HazBanue pa3nena
4acoB

1 Tpuronomerpruueckue GyHKIUU 19
2 [TpousBogHas U €€ TeOMETPUUECKUN CMBICTT 22
3 [TpuMeHeHne NTPOU3BOIHON K UCCIEIOBAHUIO (DYHKIMIA 16
4 [TepBooOpazHas 1 UHTETpaA 15
S BeposTHOCTb U cTaTUCTHKA, JIOTUKA, TeOpHUs TpadoB U KOMOMHATOPHUKA 24
6 KomruiekcHbie uncia 14
7 Hrorosoe noBTOpEeHME 30

Bceero: 140




10 knace Moayasb «I'eomeTpusi». Yriy0/jeHHbIH YPOBEHb

KoaunuyectBo
Ne HazBanue pa3nena 4acos
1 [ToBTOpEHME >
2 BBenenue S
3 [TapannensHOCTh NPSMBIX M IUIOCKOCTEH 18
4 IlepneHquKyISIPHOCTD MIPSAMBIX U IITIOCKOCTEMN 21
5 MHoOTrOorpaHHUKH 21
Bcero: 70
11 knacc Moayasb «I'eomeTpus»
Ne Ha3Banue pasaena Koawuecrso
4acoB
1 Bekropsr 13
2 Meroa koopArHAT 19
3 [Mununap, KOHYC, MIap 15
4 OO0BEMEI Tel 14
5 HToroBoe moBTOpeHNE 9
Bceero: 70




KanengapHo-remaTudeckuii njiaH
Auiredpa ¥ HaYaJIa MATEMATHYECKOT0 AaHAJIN3a

Yrayo6aeHHblii yPOBEHb

10 kaace

Ipunoowcenue 1

Tema ypoka

Jara

‘ Koppexuust

Pemenne 3amad ¢ HCIOJB30BAaHHEM CBOMCTB YHCEN U
CHCTEM CUMCJICHHUS, MOCIMMOCTH, MOOJEH U 4YacTew,
MPOIEHTOB, MOoAyJel uuceln. Mcnonbs3oBanue omnepanui
HaJ MHO>XECTBAMH U BBICKa3bIBaHMSIMH.Pemenue 3amad ¢
WCIOJb30BAHUEM  CBOMCTB  CTENEHEM M KOpHEW,
MHOTOYJICHOB, TPe0Opa30BaHUii MHOTOYJICHOB U IPOOHO-
palMoHANIBHBIX  BbIpaKeHuM. Pemenne 3amau ¢
WCIIOJIb30BAaHUEM T'paJyCHOM Mephl yriia. Moayne yucia
M €r0 CBOMCTBA.

Pemenne 3ama4 ¢ IOMOIIBIO YMCIOBBIX HEPAaBEHCTB M
CUCTEM  HEPAaBEHCTB C OJHOW IIEPEMEHHOH, C
IIPUMEHEHUEM U300paKeHus YHUCIIOBBIX
IPOMEXYTKOB.VICIIOJIb30BaHNE HEPABEHCTB M CHUCTEM
HEPaBEHCTB C  OJHOM  IIEPEMEHHOM,  YHUCIIOBBIX
IPOMEXKYTKOB, UX 00bEMHEHUH U IIepeceyeHUH.

Pemenune 3agau Ha JBUXKEHHE M COBMECTHYIO paboTy,
CMECH M CIUIaBbI C NOMOULIbIO JTUHEWHBIX, KBAAPATHBIX U
IpOOHO-pallMOHATPHBIX ~ YPaBHEHUH W WX  CHCTEM.
Pemenue 3ajau ¢ MCIONB30BaHUEM UYHUCIIOBBIX (DYHKIMH
u ux rpaduxoB. Mcrnonp3oBaHue CBONCTB M TpaUKOB
JUHEWHBIX W  KBAagpaTHUHBIX (yHKIMHA, oOpaTHOM

NponopuHoHanbHOCTH U GyHKImHu Y =X . ['paduueckoe
pelIeHNE YPaBHEHUI U HEPABEHCTB.

IIpumeHeHne npu pelIeHnn 3a1a4 CBOMCTB
apu(MeTHUeCKO U  TeOMETPUYECKOM  MPOrpeccHH,
CyMMUPOBaHUSA OecKOHEUHOM CXOAIIENCS
TEOMETPUUYECKON IPOTPECCHUH.

MHoxecTBa  (YUCIIOBBIE, T'E€OMETPUYECKUX  (UTYp).
XapaKkTepuCTUYECKOE CBOMCTBO, JJIEMEHT MHOXECTBA,
ycToe, KOHEYHOe, OECKOHEYHOEe MHOXXecTBO. CrocoObl
3amaHuss  MHOXkecTB  llonmHOXkecTBo.  OTHOIIEHMS
NIPUHAUIEKHOCTH, BKIIOYEHMS, paBeHcTBa. Onepanun
Hay MHoxectBamHu. Kpyrm Oiinepa. KoHeunble wu
OECKOHEUHbIE, CYETHBIE u HECYETHBIC
MHO3KecTBa.MHodcecmea Ha KOOpOUHAMHOU NIOCKOCTIU.

HcTtuHHBIE M JOKHBIE BBICKA3bIBAaHUA, OINEpallUd HaJ
BBICKA3bIBAaHUSIMU.  Aneebpa  eévickaszviganuii.  CBs3b
BBICKA3bIBaHU I c MHO>ECTBaMHU. KBanTops!
CYIIECTBOBAHMS M BCEOOIIHOCTH.

3akoHbl JIOTUKH. (OCHOGHble Jo2uuecKue npasuia.
Pemennie nornyeckux 3aJayuc HCIOJIb30BAaHUEM KPYroB
DUepa, OCHOBHBIX 102UHECKUX NPAGUIL.

VYMmozakimroueaus. OOOCHOBAaHUSA M JOKAa3arejbCTBO B




MaTEMAaTHKE. TeopeMbl. Bunnl MaTeEMaTHYECKUX

YTBEPKIACHHIA. Buow 00KA3amenbCms.
Mamemamuueckas unoykyus. Ymeepoicoenus:. oopamuoe
OaHHOMY, NPOMUBONOJIONCHOE, obpamHoe

NpOMuUBONoNoNcHomMy oOanHomy. Ilpu3HaK M CBOICTBO,
HEOOXOAMMBIEC U TOCTATOYHBIC YCIOBHS.

8 Ocnoenas meopema apugmemuxu. Manas meopema
Depma. Q-uunvie cucmemvl CHUCTIEHUSL.

9 Aneopumm  Eexnuoa. Teopema Depma o cymme
keaopamos. Llennvle Opoou.

10 Qyuxkyus  Dinepa, Hucio u cymma  Oeiumenel
HAmMypanibHo20 4ucia.

11 Kumaiickas meopema 06 ocmamxkax.

12 Ocmamku u cpasHenusl.

13 Ocmamku u cpasHerus.

14 Juopanmoswt ypasnenus.

15 Jluoghanmoswl ypasnenus.

16 Kontponbnas padora Ne 1 «/lemumocTs uncen»

17 Ilpusooumvle u Henpusooumvie muocounenvl. Ocnoenas
meopema anzedpol.

18 Ilpusooumvle u Henpusooumvie muocounenvl. OcHoenas
meopema anzedpol.

19 Ilpusooumvie u Henpusooumvie muozounenvl. OcHOBHASA
meopema anzedpol.

20 Teopema Buema, meopema be3sy.

21 Teopema Buema, meopema bes3y.

22 Cummempuueckue mHo2ounenvl. llenoyucnennvie u
YeN03HaAYHbIe MHO2OUJIEHbI.

23 Cummempuueckue mHo2o4nenvl. Llenoyucnennvie u
YeN03HaAUHbIEe MHO2OUJIEHbI.

24 Dopmyna bunoma Hetomona.

25 ©@opmyna bunoma Heiomona. Pewenue ypaenenuu
cmenenu evlue 2 CneyuanibHblxX 8U008.

26 @opmyna bunoma Helomona. Pewenue ypaeuenuti
cmenenu gviule 2 cCneyuanrbHblx 6U008.

27 Pemenne ypaBHEHMH W HEPaBEHCTB, COAEpPKALIUX
MEPEMEHHYIO TI0JT 3HAKOM MOJTYJIS.

28 Pemienne ypaBHEHHMII M HEpPABEHCTB, COJEpXKAIIUX
MEPEMEHHYIO TI0J1 3HAKOM MOJTYJIS.

29 VYpaBHEHUsI, CUCTEMbI YPAaBHEHUH C apaMeTPOM.

30 YpaBHEHUS, CUCTEMbI YpaBHEHHH C TTapaMeTPOM.

31 Kontponbaast ~ pabora  Ne 2 «MHOTOYJIEHBI.
Anrebpanyeckue ypaBHEHUS

32 Teopemvr 0 npubnudicenuu OetcmeumenbHblX 4ducei
DPAYUOHATILHBIMU. Cymmor U psaosl,  Memoouvl
CYMMUPOBAHUSA U NPUSHAKU CXOOUMOCTIU.

33 [lpumeHeHHe  TpW  pEIICHWH  3aJad  CBOMCTB
TrEOMETPUUECKOM IIPOrpeccuy, CyMMUPOBaHUS
OCCKOHEYHOM CXOSMICHCS TeOMETPHUIECKON TPOTPECCHUH.

34 Pemenne 3a1a4 ¢ MCNOJIb30BaHUEM CBOMCTB KOpPHEH




35

Pemienue 3amay ¢ UCMOJIb30BAHUEM CBOMCTB KOPHEM

36 Pemienue 3a1a4 ¢ UCMOJIB30BAaHUEM CBONCTB KOpHEH

37 CreneHbp C JEHCTBUTEILHBIM IIOKa3aTeleM, CBOMCTBa
CTETICHU

38 Crenenb ¢ JEHCTBUTENLHBIM II0KA3aTeaeM, CBOMCTBA
CTEeHH

39 CreneHb ¢ JEHCTBUTEILHBIM II0KA3aTeJIEM, CBOWCTBA
CTETIeHH

40 Pemmenue 3amad ¢ UCIONBL30BaHUEM CBOMCTB CTEICHEH U
KOpHEM

41 Pemenne 3a7a4u ¢ UCIONIBL30BAaHUEM CBOWMCTB CTEIIEHEH U
KOpHEM

42 Konrtponbnass pabora Ne 3 «CremeHb ¢ ACHCTBHUTEIHHBIM
IIOKa3aTeCICM»

43 CrenenHnast GyHKIUS U €€ CBOMCTBA U TpaduK.

44 CrenenHnast GyHKIUS U €€ CBOMCTBA U TpaduK.

45 CrernenHass QyHKIHSI U €€ CBOWCTBA M rpaduk. Dynxyuu
«OpobHas wacmo uucnay Y = {X} U «yenas 4acmo YUCia»
y=[x].

46 B3anmuo oOparabie ¢yHkumu. ['padukm  B3aumMHO
00paTHBIX PYHKIUH.

47 B3anmuo oOparabie  ¢yHkumu. ['padukm  B3aumMHO
00paTHBIX PYHKIUH.

48 [TpeoGpa3zoBanus rpaduKoB GyHKIHHI: CJIBHT,
YMHOXKEHHE Ha YHUCIO, OTPaXXeHHe OTHOCHUTENIBHO
KOOPJAWHATHBIX OCEM.

49 [TpeoGpa3zoBanus rpaduKoB GyHKIHHI: CJIBHT,
YMHOXKEHHE Ha YHUCIO, OTPaXEHUE OTHOCUTEIIBHO
KOOP/IMHATHBIX OCeH.

50 Metona UHTEpBAJIOB JUIsl pELLICHHSI HEPABEHCTB

51 I'pa¢puyeckue  MeTOABl  peUICHUS  ypaBHEHUH U
HEpPaBEHCTB.

52 I'pa¢puyeckue  MeTOABl  peUIEHUS  ypaBHEHUH U
HEpPaBEHCTB.

53 I'pa¢puyeckue  MeTOABl  pEUIEHUS  ypaBHEHUH U
HEPaBEHCTB.

54 HppauroHanbHbIE ypaBHEHMUS.

95 UppanmonanbHble ypaBHEHUS.

56 HppauroHaibHbIE ypaBHEHMUS.

o7 CucTeMbl UPPAITMOHANBHBIX YPABHEHUI U HEPABEHCTB

58 KonTponbnas padota Ne 4 «CreneHHast QyHKIMSI»

59 [TokazarenpHas (yHKIUS M ee CBoWcTBA M rpaduk.
Yucno € u pyHkuus y =e*.

60 [ToxazarenbHast (QYHKIUS U €€ CBOMCTBA M Trpaduk.
Yucno € u pyHKIms y =e*.

61 [Tpocreiimme mokazareabHbIC YPAaBHECHUS

62 [Tpocreiimme mokazareabHbIC YPAaBHECHUS

63 [IpocTeiimue nokasareabHbIC YpaBHEHHS




64 CHcTeMBbI TOKa3aTeIbHBIX YPABHCHHH

65 TIpocreiiine nokaszaTebHble HEPABEHCTBA

66 [Ipocreiimme noka3atenbHbIC HEPABECHCTBA

67 CHcTeMBl MOKa3aTeIbHBIX HCPAaBCHCTB

68 YpaBHEHHSI, CHCTEMbI YPaBHEHUH ¢ TapaMeTPOM.

69 Kontposbnas padota Ne 5 «[lokazarenbpHas GyHKITUD

70 Jlorapudm, cBoricTBa Jorapudma.

71 Jlorapudm, cBoiicTa sorapudma.

72 Jlorapucwm, cBolicTBa Jiorapudma.

73 JlecATHYHBIN 1 HATYpaIbHBIN JJOTapU(pM.

74 [TpeobpazoBanue orapupMuIecKuX BbIPAKEHUH.

75 [TpeoOpaszoBanue norapupMUUECKUX BBIPAKECHUH.

76 Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U rpaduK.

7 Jlorapudmuueckas GyHKIUS U €€ CBOWCTBA U rpaduK.

78 Jlorapugmuueckue ypaBHEHHS

79 Jlorapudmuueckue ypaBHeHUs

80 Jlorapudmuueckue ypaBHeHUs

8l Jlorapudmuueckre HepaBeHCTBA

82 Jlorapudmmuueckre HepaBeHCTBA

83 Jlorapudmudeckue HepaBeHCTBA

84 Cucremsl Torapu()MUIECKAX YpaBHEHHHA

85 Cucremsl Torapu(pMUIECKUX HEPABEHCTB

86 Kontponbnas pabora Ne 6  «Jlorapupmuueckas
bYHKIIHS

87 Pannannas Mepa yria, TPUTOHOMETPHUUECKAs
OKPYHOCTb.

88 Pannannas Mepa yria, TPUTOHOMETPHUUECKAs
OKPYHOCTb.

89 Pannannas Mepa yria, TPUTOHOMETPHUUECKAs
OKPYHOCTb.

90 Tpuronomerpudeckue GyHKIUHU YUCE U YTIIOB.

91 Tpuronomerpudeckue GyHKIUHU YUCE U YTIIOB.

92 Tpuronomerpruyeckue GyHKIIMH YUCEN U YTIIOB.

93 Tpuronomerpudeckue GyHKIUHU YUCE U YTIIOB.

94 Tpuronomerpuyeckue GyHKIUU YUCEI U YTIIOB.

95 Tpuronomerpuyeckue GyHKIIMH YUCEN U YTIIOB.

96 Tpuronomerpuyeckue GyHKIMU YUCEI U YTIIOB.

97 Tpuronomerpudeckue GyHKIUU YUCEI U YTIIOB.

98 Tpuronomerpuyeckue GyHKIIMH YUCEN U YTIIOB.

99 DOopMyITBI CITOKEHUST TPUTOHOMETPUIECKUX (PYHKITUH

100 DopMyIIBI CIOKEHUS TPUTOHOMETPUUECKUX (PYHKITUI

101 @opMyIbl JBOMHOTO U IOJJOBUHHOI'O apTyMEHTA.

102 PopMyIbl JBOMHOTO U OJJOBUHHOI'O apTyMEHTA.

103 DopMyIIbl JBOMHOTO U MIOJIOBUHHOI'O apIyMEHTA.

104 DopMyIIbl JBOMHOTO U IIOJIOBUHHOI'O apryMEHTA.

105 DopMyJTBI TPUBEICHUS

106 [IpeoOpa3oBanue cymMMbl, Pa3sHOCTH B IPOU3BEICHHE
TPUTOHOMETPUIECKUX QYHKITUN, 1 HA0OOPOT.




107

[IpeoOpa3oBaHue CyMMBI, pPa3HOCTH B IPOW3BEICHHE
TPUTOHOMETPUUYECKHX (PYHKIUH, 1 HA0OOPOT.

108 [IpeoOpazoBanrue CyMMbl, Pa3HOCTH B IPOU3BEACHUE
TPUTOHOMETPUUYECKHUX (PYHKIUH, 1 HA0OOPOT.

109 [IpeoOpazoBanre CyMMBbI, Pa3HOCTH B MPOU3BEICHUE
TPUTOHOMETPUUYECKHUX (PYHKIUH, 1 HA0OOPOT.

110 Kontponbnast pabora Ne 7 «TpuronHomerpuueckue
bopmyBD)

111 TpUroHomeTpu4ecKue ypaBHEHHUSL.

112 TpUroHOMETpHUYECKUE YPaBHEHHUS.

113 TpuroHomeTpudecKkue ypaBHEHHUs.

114 TpuroHomeTprudecKkue ypaBHEHHUS.

115 TpuroHomeTpuyeCcKue ypaBHEHHUS.

116 TpuroHomeTpuyeCcKue ypaBHEHHUS.

117 TpuroHomeTpudecKkue ypaBHEHHUS.

118 TpuroHomeTpuyeCcKue ypaBHEHHUS.

119 Tpuronomerpudeckue YPaBHEHMUS. OnHoponaHbie
TPUTOHOMETPUYECKHE YPABHEHUS.

120 Tpuronomerpuyeckue YPaBHEHMUS. OnHoponaHbie
TPUTOHOMETPUUECKHE YPABHEHUS.

121 Tpuronomerpuyeckue ypaBHEHHUSI. OpHopoHbIE
TPUTOHOMETPUYECKHUE YPABHEHUS.

122 Tpuronomerpuyeckue ypaBHEHHUS. OpHopoHbIe
TPUTOHOMETPHYECKHE YPABHEHUS.

123 TpuronomeTpruueckue ypaBHEHHUS.

124 TpuronomeTpruueckue ypaBHEHHUS.

125 TpuroHomeTprudecKkue ypaBHEHHUs.

126 IIpocreimue CHCTEMBI TPUTOHOMETPUYECKUX
YpaBHEHUM.

127 IIpocreimue CHCTEMBI TPUTOHOMETPUYECKUX
YpaBHEHUM.

128 Pemrenne npocTenmmx TpPUrOHOMETPUIECKUX HEPABEHCTB

129 Pemenne npocTelmmnx TPUTOHOMETPUYECKUX HEPABEHCTB

130 Pemenne npocTelmmux TPUrOHOMETPUYECKUX HEPABEHCTB

131 Kontponbnast pabora Ne 8 «Tpuronomerpuueckue
YpaBHEHUS»

132 [oBropenue. CrenenHas, okazarelbHasl ¥ JiorapupmMuaecKkas
GyHKIMH

133 [loBropenue. CrenenHas, nokazaTesibHas ¥ JorapupmMuuecKkas
dyHKIIH

134 [oBropenue. CrenenHas, okazatelbHas ¥ JiorapupmMuaecKkas
GyHKIMH

135 [loBropenue. Tpuronomerpuueckue GopmMyst

136 [ToBTOpCHME. Tpuronomerpuueckue YpaBHEHUS.
Memoovl  pewenus QYHKYUOHANLHBIX  YPABHEHUU U
HEepaseHcms.

137 Peseps

138 Pesepn




139 Peseps

140 Peseps

Ipunooicenue 2
KanengapHo-remaruyeckuil njian
AJsire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3Aa
Yriy0eHHbl ypOBeHb
11 kaace

Ne Tema ypoka Hara Koppexmms

1 Tpuronomerpuueckue  ¢ynknuu.  Haumbombmiee u
HavMeHblIee 3HaYeHne pyHKIuN.

2 Hymn  ¢yHKOMHM, TpPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTb.

UeTHbIC U HEUETHBIE (PYHKITUU.

[lepunonuyeckre GyHKINU U HAUMEHBIIHNA IEPUO/.

[lepuoanueckue GyHKIUU U HAUMEHBIIUIN IEPUO/I.

[op )N &2 RN NS

Tpuronomerpuyeckass (QyHKIMS YHUCIOBOTO apryMEHTa
y =C0s X. CoiicTBa u rpaduk

7 Tpuronomerpuveckas (GyHKIMS YHUCIOBOTO apryMeHTa
y =C0s X. CBoiicTBa u rpaduk

8 Tpuronomerpuveckass (GyHKIMS YHUCIOBOTO apryMeHTa
y =C0s X. CBoiicTBa u rpaduk

9 Tpuronomerpuyeckast (QyHKIHS YHCIOBOIO apryMeHTa
y =sin X . CpoiicTBa u rpauk

10 Tpuronomerpuueckass (QyHKIMS 4YHUCIOBOTO aprymMeHTa
y =sin X . CpoiicTBa u rpauk

11 Tpuronomerpudeckast (QyHKIHS YHCIOBOTO apryMeHTa
y =sin x. CBolicTBa U rpapuk

12 Tpuronomerpuyeckue (GYHKLIUU YHUCIOBOIO apryMeHTa
y=tgXx,y=ctgx. CaolicTBa u rpaguKu
TPUTOHOMETPUYECKUX (YHKIHUH.

13 Tpuronomerpuyeckue (GYHKIUU YHUCIOBOIO apryMeHTa
y=tgXx,y=ctgx. CaolicTBa u rpapuku
TPUTOHOMETPUUYECKUX (YHKIUH.

14 OOpaTtHble TpUTOHOMETpUYECKHE (YHKIMH, UX TJIaBHbBIE
3HAa4YeHUs, CBOUCTBA U TpaUKH.

15 OOpaTtHble TpUTOHOMETpUYECKHE (YHKIMH, UX TJIaBHbBIE
3HAa4YeHUs, CBONCTBA U TpaUKH.

16 OOpaTtHble TpUTrOHOMETpUYECKHE (YHKIMH, UX TJIaBHbBIE
3HAa4YeHUs, CBONCTBA U TpaUKH.

17 Tpuronomerpruyeckue (GYHKIHH YHUCIOBOTO apryMeHTa
y=CoSX,y=sinx, Yy=tgx, y=ctgX. CpoiictBa u
rpaduKu TPUTOHOMETPUUECKHUX (DYHKIUH.

18 Tpuronomerpudeckue (GyHKLIUU YHUCIOBOIO apryMeHTa
y=C0SX,y=sinx, y=tgX, y=ctgx. CpoiictBa u
rpaduKy TPUTOHOMETPUYECKUX (PYHKITHIA.

19 Kontponpnast pabora Ne 1 «Tpuronomerpuyeckue
byHKIAN




20

[TonsiTue npenena GyHKINUN B TOUKE

21 [TonsiTre npenena GyHKIMHA B TOUKE

22 Cpasnerue beckOHeuHO MAIbIX U OECKOHEUHO OOIbULUX.

23 Ilonamue  npedera  ¢ynkyuu 6  OecKOHeUHOCMU.
Acumnmomul epapuxa ¢hynkyuu.

24 IHlonamue npedena  ¢yukyuu 8  OECKOHEUHOCMU.
Acumnmomul epauxa ¢hynkyuu.

25 HenpepsiBHOCTD PyHKITHH.

26 Ceoticmea HeNnpepvl8HbIX @yHryuil. Teopema
Beuepwmpacca.

27 Juddepenumupyemocts byHKINN. [IpousBonHas
(GYHKIIUM B TOUKE.

28 Juddepennmpyemocts (GYHKIHIH. [IpounsBoHas
(GyHKIINY B TOYKE.

29 [TpaBuna quddepeHumupoBanus.

30 [TpaBuna quddepeHumupoBaHus.

31 [TpaBuiia audpepeHIrpOBaHUS.

32 [Tpou3BoHBIE AI€MEHTAPHBIX (PYHKIINM.

33 [Tpou3BoHBIE AIEMEHTAPHBIX (PYHKIINM.

34 ITpon3BoiHBIE NIEMEHTAPHBIX (QYHKLUH.

35 [Tpou3BOHBIE AIIEMEHTAPHBIX (PYHKIIHUA.

36 ['eomerpuuecknii ¥ (QU3NUECKUN CMBICI MPOU3BOIHOM.
Ilpumenernue npouszeoonoll 6 Qusuxe.

37 KacarenpHas k rpaduky QyHKIHH.

38 KacarenpHas k rpaduky QyHKIHH.

39 Bropas npousBojHasi, ee reoMeTpudeckuii U pu3NIecKui
CMBICIL.

40 Bropas npousBoHasi, ee reoMeTpudeckuii U pu3nIecKuit
CMBICIL.

41 Konrponsnas pabGora Ne 2 «IIpomsBomnHas u ee
T€OMETPUYECKHUI CMBICII»

42 Touku skcTpeMyma (MakCUMyMa U MUHUMYMa).

43 HccnenoBanue dieMEHTapHBIX (QYHKIUH HAa TOYKH
HKCTpEMyMa

44 HccnenoBanne dieMEHTapHBIX (QYHKIUH HAa TOYKH
HKCTpEMyMa

45 HccnenoBanune dieMEHTapHBIX (QYHKIUH HAa TOYKH
HKCTpEMyMa

46 HccnenoBanue srieMeHTapHbIX (DYHKIMHA Ha HauboublIee
Y HaMEHbIIIee 3HAUYSHHE C TIOMOIIBIO MPOU3BOIHOMA.

a7 HccnenoBanue srieMeHTapHbIX (DYHKIMKA Ha HaubouiblIee
Y HaMEHbIIIee 3HAUYSHHE C TIOMOIIBIO MPOU3BOIHOM.

48 HccnenoBanue srieMeHTapHbIX (QYHKIMKA Ha HaubouiblIee
Y HaMEHbIIIee 3HAUYSHHE C TIOMOIIBIO MPOU3BOIHOMA.

49 Bropas npousBoiHas, ee reoMeTpUUYeCcKUil U prusnyeckuii
CMBICIL.

50 Ilocmpoenue  epagpuxos  Gyukyuti ¢ NOMOWBIO

NPOU3BOOHDBIX.




51

Ilocmpoenue  epagpukoé  yHkyuti ¢ NOMOWBIO
NPOU3BOOHDBIX.

52 Ilocmpoenue  cpagpuxos  gyukyuti ¢ noMoOwwbIO
NPOU3BOOHDBIX.

53 Ilpumenenue npouzeo0HOU Npu peuteHuy 3a0au.

o4 Tpumenenue npou3e00HOU NpuU peuteHuu 3a0au.

95 Tlpumenenue npou3e00HOU Npu peutenuu 3a0au.

56 Haxooicoenue — sxcmpemymos — (OyHKyuil  HeCKOIbKUX
nepemMeHHbIX.

57 Kontponbnas padorta Ne 3 «[IpuMeHeHHe IPOU3BOTHON K
UCCIICIOBAaHHIO (DYHKITHID)

58 [TepBooOpa3zHas.

59 [TepBooOpa3zHas.

60 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.

61 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.

62 [Inomane  kpuBonuHEHHOW  Tpameuuu.  Dopmyna
Hprorona-JleiiOnuna.OnpeaeieHHbId HHTErpall.

63 ITnomans KPUBOJIMHEHHOU TpareuuH. dopmyia
Hprorona-JleliOnuna.OnpeaeieHHbI HHTErpall.

64 [Inomane  kpuBonuHEHHOW  Tpameuuu.  Dopmyna
Hprorona-JleliOnuna.OnpeeieHHbId HHTErpall.

65 Buviuucnenue niowadeii niockux gueyp u o6vemos mern
8DAUEHUs C NOMOWYbIO UHMe2Pad.

66 Buviuucnenue niowaodeii niockux gueyp u 06vemos men
8PAlUeHUs. C NOMOWbIO UHMe2Pad.

67 Buviuucnenue nnowaoeu niockux gueyp u obvemos men
8PAlUeHUs. C NOMOWbIO UHMe2Pad.

68 Heonpenenenusiii uaTerpas.

69 HeonpeneneHnslii MHTETpa.

70 Hepasencmeo  Kowu—bynsxosckozo, HepaseHcmeo
HUencena, nepasencmea o cpeouusx.

71 Hepasencmeo  Kowu—bynaxoeckozo,  HepaseHcmeo
HUencena, nepasencmea o cpeonusx.

72 KonTponbnas padota Ne 4 «IlepBooOpa3Hasi u HHTETpam»

73 [ToBropenue. Mcnonp3oBaHue TaOMUI] U JUarpamm s
NpeJICTaBICHNS TaHHBIX. Pernienne 3a1ad Ha MpUMEHEHHE
OMHCATEIbHBIX XaPaKTEPUCTUK YHUCIOBBIX HAOOPOB:
CpPeIHHMX, HaWOONBIIETO W HAUMEHBIIETO 3HAYCHUS,
pasmaxa, TUCIIEPCUH U CTaHJAAPTHOTO OTKJIOHEHHSI.

74 Brrunciienue 4acToT U BEpOSITHOCTENH COOBITHIA.

75 Beruncnenue BEPOSTHOCTEN B OIBbITaxX c
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU UCXOJAAMH.

76 Beruncnenue BEPOSTHOCTEN B OIBbITaxX c
PaBHOBO3MOYKHBIMU JJIEMEHTAPHBIMU UCXOJAMH.

77 Beruncnenue BEPOSTHOCTEN B OIBbITaxX c
PaBHOBO3MOYKHBIMHU JJIEMEHTAPHBIMU UCXOJAAMH.

78 Brruncnenne BEPOATHOCTEMN B OIIbITax c
PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU UCXOJAMH.

79 Hcnonb3oBanne KOMOMHATOPHUKH.




80

Hcnonp3oBaHne KOMOMHATOPUKH.

81

Hcnonp30BaHne KOMOMHATOPHKH.

82

Hcnons3oBanne KOM6I/IHaT0pI/IKI/I.

83

Brruncienre BEpOSTHOCTEH HE3aBUCHUMBIX COOBITHH.
Hcnons3oBanue QOpMyabl CIOXKEHUS BEPOSTHOCTEH,
auarpamMMm  OJijepa, JepeBa BEpOSITHOCTEH, (GopMysibl
beprymmn.

84

Breruncienre BEpOSTHOCTEH HE3aBUCUMBIX COOBITHH.
Hcnons3oBanue QOpMysabl CIOXKEHUS BEPOSTHOCTEH,
auarpaMMm  OJiiepa, JepeBa BEpOSITHOCTEH, (GopMysibl
beprymn.

85

Beposmnocmnoe npocmpancmeo.  Axcuomvl  meopuu
8eposmHocmell.

86

VYcnoBHas ~ BEpPOATHOCT. IIpaBwiio  yMHOXeHUs
BeposiTHOCTEN. Dopmysa mostHOU BeposTHOCTH. Dopmyna
baiteca

87

YcnosHas BEPOSITHOCTb. [TpaBumno YMHOXKEHHS
BeposATHOCTeH. Popmyna noaHou BepoaTHOcTH. Popmyna
Baiieca

88

JIuckpeTHble ciydaliHble BEJIMYMHBI M PACIPEIEICHUS.
CoBmectHBIe pacnpenenenus. Pacnpenenenue cyMMbl U
IIPOU3BENICHUSI HE3aBUCHUMBIX  CIIy4alHBIX  BEJIMYHUH.
Maremarnueckoe OKHJAHUE W AUCHEPCHUS CIydalHOH
BEJIMYMHBI. MareMaTudeckoe OXUIAHWE M JUCIEpPCUs
CYMMBI CIIy4aiHBIX BEJIUYHH.

89

bunapHass  cinydailiHas  BEJIIMYMHA,  PACIPEICICHHUE
bepuymu.I eomerpuyeckoe pacrpeneieHue.
brHOMManbHOE  pacmpeleneHne U €r0  CBOWCTBA.
T'unepeeomempuuecrkoe pacnpedeneHueu e2o c80UCMEA.

90

HenpepeiBHble  citydaliHple  BenuuuHbl.  [In0THOCTB
BeposiTHOCTH. DyHKIMA pacnpenenenus. PaBHoMepHoe
pacnpenenenue. IlokazamenvHoe pacnpeoenenue, €20
napamempbi.

91

Pacnpeoenenue  Ilyaccona u  e2o0  npumeHeHue.
Hopmansnoe  pacnpenenenue. @ynkuua  Jlammaca.
[TapameTpsl HOpManbHOrO pacnpeneneHus. I[Ipumepsl
CIIy4alHbIX BEJIWYMH, IIOAYMHEHHBIX HOPMAaJIbHOMY
3aKOHY (MOTPEIIHOCTh M3MEPEHUH, POCT YEJIOBEKa).
Llenmpanvras npedenvnas meopema.

92

Hepasencmeo  Yebviuesa. Teopema UYebviwesa u
meopema Bepuynnu. 3axon 6onvuux uucen. Buibopounuiii
Memoo usmepenus eeposmuocmeti. Ponv 3akona 6onbuiux
yyces 8 HayKe, npupoode u obujecmae.

93

KoBapnanmss nByx ciywyailHeix BenuuuH. lloHsaTme o
kodpPuumente xoppemnsiuuu. CoBMECTHbIE HAOIIOICHUS
JIBYX CIIY4alHBIX BEJMYUH. Buibopounsiii kod¢phduyuenm
Koppensayuu. Jluneiinas pezpeccus.

94

Cmamucmuueckas cunomesa. Cmamucmuka Kpumepusi u
ee yposenv 3Hauumocmu. Ilpoeepka npocmeuiwux
eunomes. Omnupuyeckue pacnpeoeneHus U Ux cesiasb C
meopemuyecKumu pacnpeoeneHusIMu. Panzcosasn
KOppenAYUs.




95

Ilocmpoenue  coomeemcmauii. Huvekmuenvie  u
cropvekmugnvle coomeemcmeus. buexyuu. /[uckpemnas
Henpepvignocms.  [lpunyun  [upuxne. Koouposanue.
Heouunas 3anucv. OchosHble NOHAMUL Meopuu epagpos.
epesvs. J[souunoe oepeso. Ceésasnocmv. Komnonenmoi
cessnocmu.  Ilymu  nHa  epagpe.  Diinepogvl  u
T'amunomonosol nymu.

96 Kontponsnas padora Ne 5 «BeposTHOCTh U CTaTHCTHKA,
JIOTHKA, TeopHsi rpaOB 1 KOMOMHATOPUKAY

97 [lepBrUuHBIE NPEACTABICHUS O MHOXKECTBE KOMILJIEKCHBIX
YHUCEIL.

98 Jleticmeust ¢ KOMNIEKCHLIMU YUCTAMU.

99 leticmeust ¢ KOMNIEKCHLIMU YUCTAMU.

100 Komnnexcro conpsiocennvie uucna. Mooynv u apeymenm
yycaa.

101 Komnnexcro conpsiocennvie uucna. Mooynw u apeymenm
yycaa.

102 Komnnexcro conpsiocennvie uucna. Mooynv u apeymenm
yycaa.

103 Komnnexcro conpsiocennvie uucna. Mooynv u apeymenm
yycaa.

104 Tpueonomempuueckas Gopma KOMIIEKCHO20 YUCIA.

105 Tpueconomempuueckasn popma KOMIIEKCHO20 YUCIA.

106 Tpueonomempuueckas popma KOMIIEKCHO20 YUCIA.

107 Pewenue ypagnenuu 6 komniekCHuIX Yuciax.

108 Pewenue ypasnenuti 6 komniekcrulx yucnax.

109 Pewenue ypagnenuu 6 komniekcHulx 4uciax.

110 Kontponsnas padora Ne 6 «KoMruiekcHbIe Ynciar

111 [ToBTOpeHwHe. CremnenHas, MoKa3aTenbHas u
norapudmuueckas QyHKIUN

112 IToBTOpEHHE. Crenennas, [OKa3aTeJIbHast u
norapudmuueckas QyHKINUN

113 IToBTOpEHHE. Crenennas, IoKa3aTeJibHast 5
norapudmuueckas QyHKIUN

114 IloBTOpeHue. YpaBHEHM, HEPABEHCTBA U UX CUCTEMBI

115 [ToBTOpEHME. YpaBHEHMS, HEPABEHCTBA U UX CHUCTEMBI

116 [ToBTOpEHME. YpaBHEHMS, HEPABEHCTBA U UX CHCTEMBI

117 IloBTOpeHue. YpaBHEHM], HEPABEHCTBA U UX CUCTEMBI

118 IloBTOpeHue. YpaBHEHM, HEPABEHCTBA U UX CUCTEMBI

119 [ToBTOpenue. Tpuronomerpruyeckue GopMyJbl

120 [ToBTropenue. Tpuronomerpuueckue GopMyIbl

121 IToBropenne. Tpuronomerpuyeckue ypaBHEHHS U
HEPaBEHCTBA

122 IToBropenne. TpuroHoMerpudyeckue YypaBHEHHUS U
HEPaBEHCTBA

123 [loBropenne. TpuroHoMmerpudyeckue YypaBHEHHS U
HEpPaBEHCTBA

124 [loBropenne. TpuroHoMmerpudyeckue YypaBHEHHS U




HEpaBEHCTBA
125 IToBropenue. [IponsBoaHas U HHTErpal
126 IToBTOpenue. [IpousBoHast U HHTErpa
127 [TorTOpenwue. [Ipon3BoHAsS U HHTETPAJ
128 IToBTopenue. [IponsBoaHas U HHTErpal
129 IToBTOpenue. [IpousBoHast U HHTErpa
130 IToBTOopenue. KoMiuiekcHbie yncia
131 IloBTOpenue. PemieHne TEeKCTOBBIX 3a/1a4
132 IloBTOpeHue. PemieHne TEeKCTOBBIX 3a1a4
133 [ToBTOpeHue. Penienne TeKCTOBBIX 33124
134 [ToBTOpenwue. ToroBast KOHTpoOJIbHAs paboTa
135 [ToBTOpenwue. ToroBas KOHTpOJIbHAs paboTa
136 Pe3zeps
137 Pezeps
138 Pezeps
139 Pe3zeps
140 Pezepn

Ipunoocenue 3
KanennapHo-reMaTuyecKuil mJjiaH
I'eomerpus
Yriy0eHHbI ypOBEHb
10 kaacc

Ne Tema ypoxka ‘ Hara ‘ Koppexuus

1 Pemenne 3amay ¢ ucCHoiab30BaHUEM CBOMCTB (GUIYp Ha
IUIOCKOCTH. PemieHne 3amad Ha J0Ka3aTelbCTBO U
IIOCTPOEHNE KOHTPIPUMEPOB. [IpuMeHenne npocrenmumx
JIOTUYECKUX ITPABUIL

2 Pemenne 3amau ¢ UCHONB30BAaHHEM  TEOPEM O
TPEYrOJIbHUKAX, COOTHOLIEHWM B  MPSAMOYTOJBHBIX
TpeyrojbHHUKax, (akToB, CBSI3aHHBIX c
YeThIPEXyroJbHUKAMH.

3 Pemenue 3anau ¢ ucnonp3oBaHueM (pakToB, CBSI3aHHBIX C
OKPYKHOCTSIMHU.

4 Pemenne 3amay  Ha uW3MepeHUs Ha  IJIOCKOCTH,
BBIUMCJICHMS] JUIMH U TUIOMIAJIEN.

S Pewenue 3a0au ¢ nomowvio 6exkmopos u KoopouHam.

6 OcHOBHBIE IOHATHS FEOMETPUH B IPOCTPAHCTBE.

7 AKCHOMBI CTEPEOMETPUH U CIIECTBUSA U3 HUX.

8 AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

9 AKCHOMBI CTEPEOMETPUHU U CIECTBUS U3 HUX.

10 Tlonamue 06 akcuomamuueckom memode.

11 [TapamensHOE MPOEKTUPOBAHNE U N300paKeHHE PUTYP

12 TeopeMbl 0 MapauIEIBHOCTU IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE.

13 TeopeMbl 0 MapauIEIBHOCTU IPSMBIX U IIJIOCKOCTEN B




IPOCTPAHCTBE.

14 TeopeMbl O NAapauIEIBHOCTU IPSAMBIX MU IIJIOCKOCTEM B
IPOCTPAHCTBE.

15 TeopeMbl O MapauIeNbHOCTU MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

16 CkpemuBaronecs: MpsMble B IIPOCTPAaHCTBE. YTOIl
MEXy HUMH.

17 CkpemuBaronuecsi IpsMble B IIPOCTPAHCTBE. YTOI
MEXy HUMH.

18 Memoowi HAXO0MHCOEHUS paccmosnuti Mmedncoy
CKPeWUBAIOUWUMUCS NPAMBIMU.

19 TeopeMbl 0  mapaJIeNbHOCTH  IUIOCKOCTEH B
POCTPAHCTBE.

20 Teopempl 0  mapamieNbHOCTH  IUIOCKOCTEH B
POCTPAHCTBE.

21 TeopeMbl 0  mapalIeNbHOCTH  IUIOCKOCTEH B
IPOCTPAHCTBE.

22 Harmsianas CTEpEOMETPHSI. Terpasnp. Buow
mempa’opos. Opmoyenmpuueckuii mempa’op,
KAPKACHBILL  mMempas’dp,  pPAGHOSPAHHbLIUL  Mempa’op.
Ipsamoyeonvroii mempasop. Meduanvl u oOumeouanvl
mempasopa. Teopema Menenas 01 mempas’opa.

23 [Mapannenenumnen. CBOHCTBa Mapajuieenunena.
JlocTpauBaHue TeTpa3ipa A0 napajuieenumesaa.

24 ITocTpoeHne cedyeHnii MHOTOIPAaHHUKOB METOJIOM CJIE/IOB.

25 [TocTpoenune ceueHnii MHOTOTPAaHHUKOB METOJIOM CIIEJIOB.

26 LlenTpansHoe mnpoekTHpoBaHue. IlocTpoeHue ceueHui
MHOTOT'PaHHHKOB METOZOM IPOEKIIHH.

27 LlentpansHoe mpoekTHpoBaHue. IlocTpoeHue ceueHui
MHOTOTPaHHHKOB METOJIOM MPOCKIHA. [ eomempuueckue
Mecma moyex 8 npoCmpancmee.

28 Kontponbnaas padora Ne 1 «[lapannensHOCTh MPSMBIX H
IIJIOCKOCTEN»

29 [lepnenAuKyISIpPHOCTD IPSAMOM M TUIOCKOCTH.

30 IlepneHAUKYIAPHOCTD MPSAMOM U IUNIOCKOCTH.

31 [TepnieHAUKYIAPHOCTH MPSIMOM U TIIOCKOCTH.

32 [lepneHAMKyYISIpPHOCTD MPSAMOM M TUIOCKOCTH.

33 [lepneHAUKYIAPHOCTD MIPSAMOM U INIOCKOCTH.

34 PaccrosiHus Mexnay ¢urypamu B mpoctpancTBe. OOmmii
NEPIECHANKYIISP IBYX CKPEIIMBAIOIINXCS MPSIMBIX

35 PaccrosiHus Mexnay ¢urypamu B mpoctpancTBe. OOmmii
NEPIECHANKYIISP IBYX CKPEIIMBAIOIINXCS MPSIMBIX

36 OproroHanbHOe  mpoekTupoBaHue. HakioHHblE U
npoekiun. TeopeMa 0 Tpex nepreHInKyIspax.

37 Haknonnele u  npoekuumn. Teopema o0 Tpex
NepIeHINKYIISIPax

38 Haknonnele u  npoekuun. Teopema o0 Tpex
HEepIEHIUKYIIIPax

39 YTIIbI B IPOCTPAHCTBE.

40 VYTBl B IPOCTpaHCTBE.
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VYrabl B IpOCTPAHCTBE.

42 IlepnenauKyIsIpHbIE IUIOCKOCTH.

43 [leprieHAMKYISIPHBIE TIIIOCKOCTH.

44 [TeprieHAUKYJISPHBIC TIIOCKOCTH.

45 IlepneHquKyIsipHBIE  IUIOCKOCTH. IIpssMOyToONbHBINI
napasuieJenune]l.

46 Inowaos opmoconanbHol NpoeKyuu.

47 Tpexepannwiii u mrozoepanuwii yeon. Ceoticmea nioCKUx
yenog muocoepanunoco yena. (Ceolicmea NIOCKUX U
08Y2PAHHBIX Y2108  mMpexecpaHnozo yaida. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexspanHo2o yaid.

48 Tpexepannwiii u mrozoepanusii yeoa. Ceoticmea niocKux
yenog muocoepanunoco yena. (Ceoilicmea NIOCKUX U
08Y2PAHHBIX Y2108 — mMpexepaHnozo yaid. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo2o yaia.

49 Konrponsaas pabGora Ne 2 «llepneHIuKyIsspHOCTD
IPSIMBIX U TJIOCKOCTEI

50 Bunel MHOrOrpaHHukoB. Paszgepmku MHO202paHHUKA.
Kpamuatiwue nymu na nosepxnocmu MHO202PAHHUKA.

51 Teopema Diinepa.

52 Teopema Jiinepa.

53 [Ipusma. [lapannenenunen. CBoiicTBa napauieiaenuiea.
IIpssMmoyronbHbIi Napauienenumne]. HakoHHbIE TPU3MBL.

o4 [Ipusma. [lapannenenunen. CBoiicTBa napauieiaenuiea.
IIpssMmoyronbHbIi napauienenumne]. HakiioHHbIe IPU3MBL.

55 [Ipusma. [lapannenenunen. CBoicTBa napauieiaenuea.
[IpssmoyronbHbIA napaienenunes. HakioHHbIe TPU3MBI.
[Tnomann IIOBEPXHOCTEN MHOTOTPaHHHUKOB.
Ilepnenouxynapnoe ceuenue npusmul.

56 [Tpusma. [Tapannenenunesn. CoiicTBa napauieaenuneaa.
[TpstmoyronbHbIi napannenenunesn. HakaoHHbIE TPU3MBI.
[Tnomanu OBEpXHOCTEN MHOTOTPaHHHUKOB.
llepnenouxynapnoe ceuenue npusmol.

57 [Mupamuna. Bunapl nupamua. OJeMEHTH NpaBUIbHOU
ApaMUJIBbI.

58 [Tupamuipl ¢ paBHOHAKJIOHEHHBIMH peOpamMu U IpaHsIMH,
MX OCHOBHBIE CBOWCTBA.

58 [Tupamuipl ¢ paBHOHAKJIOHEHHBIMH peOpamMu U TpaHsIMH,
UX OCHOBHBIE CBOMCTBA. [Imomaau moBepXHOCTEMN
MHOTOTPaHHHUKOB.

60 [Tupamubl ¢ paBHOHAKJIOHEHHBIMH pedpamMu U TPaHsIMHU,
UX OCHOBHBIE CBOMCTBA. [Imomagm moBepXHOCTEM
MHOTOTPaHHHKOB.

61 YceueHHas mupaMuaa

62 YceueHHas mupaMuaa

63 YceueHHas mupaMuia

64 [Tmoniaan moBepxXHOCTE MHOTOIPAaHHUKOB.

65 [Tnomany moBepXHOCTEH MHOTOTPAHHHUKOB.

66 [IpaBubHBIE MHOI'OTPaHHUKH. eovicmeennocmo

npasuibHolx MHO20CPAHHUKOS.




67

[IpaBuibHBIE MHOTOTPaHHUKH. lsoticmeennocmu
NPABUTLHBIX MHO202DAHHUKOS.

68 KoHnTtposnbnast padora Ne 3 «MHOTOrpaHHHKH
69 Pezeps
70 Pezeps




