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Yriy0/seHHblii yPOBEHb



HOACHUTEJBHASA 3AIINCKA

VY4eOHblil Kypc «MaremaTtuka» gBISE€TCS OAHUM M3 HauOoJiee 3HAYMMBIX B MPOTrpaMMeE CPEIHEro oOLero oopa3oBaHusi, NOCKOJBKY, C
OJIHOM CTOpPOHBI, OH OOECIEeUYMBAET MHCTPYMEHTAJIbHYIO 0a3zy IJIsi M3y4YEHHUS BCEX ECTECTBEHHO-HAyUHBIX KypCOB, a C JPYrol CTOpPOHBI,
dbopMHUpyeT JOrHUecKoe U aOCTPAKTHOE MBIIUICHHE 00YJarOIIMXCsl HAa YPOBHE, HEOOXOIUMOM JJIsi OCBOCHHUS HH(POPMATHUKH, OOIIECTBO3HAHUS,
HCTOPHUH, CIOBECHOCTH M JAPYTUX AUCUUIUIMH. B pamkax AaHHOTO yd4eOHOro Kypca OOydaroluecs OBJIaJCBAIOT YHUBEPCAIBHBIM S3BIKOM
COBPEMEHHOW HayKu, KOTOpast (OpMyYIHPYET CBOU JTOCTHXKEHUS B MaTEMaTHUECKON (opMe.

VY4eOHbI Kypc MaTeMaTHKH 3aKJIaJbIBAET OCHOBY I YCIEIIHOTO OBJIAJICHUS 3aKOHAMHU (PM3MKH, XUMUHU, OMOJIOTMM, MOHUMAaHMS
OCHOBHBIX TEHJICHIIMN pa3BUTHS OSKOHOMHKH M OOIECTBEHHOW >HU3HHU, IMO3BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HUCIOJIb30BaTh UX Ul JaJdbHEHIIEro oOpa3oBaHUS M B MOBCEIHEBHOW XU3HHU. B TO ke Bpems
OBJIaJICHUE AOCTPAKTHBIMH W JIOTHUECKH CTPOTMMH KOHCTPYKIMSMHU aireOpbl U MaTeMaTHUYECKOrO0 aHaldu3a pPa3BUBACT YMEHUE HAXOAUTH
3aKOHOMEPHOCTH, 00OOCHOBBIBATh UCTUHHOCTb, JOKA3bIBAaTh YTBEPXKACHHS C MOMOIIBIO MHAYKLUHU U PacCykaaTh NEAYKTUBHO, UCIOJb30BaTh
0000111eH1E U KOHKPETH3aIUI0, a0CTparupoBaHue U aHAJIOTUIO, GOPMUPYET KPEATUBHOE U KPUTUUECKOE MBIIIJICHHE.

B xome wu3yuenuss ydeOHoro kypca «MaremaTuka» oOOydarlIMecs MOJMy4YalOT HOBBIA ONBIT pEUIEHUS NPUKIAIHBIX 3a7ad,
CaMOCTOSATENIHOTO TOCTPOCHUS MAaTEMaTHYECKUX MOJENEH pealbHbIX CUTYallMil, MHTEPIPETAUUU MOJIYYEHHBIX PEIICHHM, 3HAKOMATCS C
IIpUMEPaMM MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B NPHUPOJE, HAYKE M MCKYCCTBE, C BBIJAIOIIMMUCA MAaTEMaTUYECKUMU OTKPBITHSMU U KX
aBTOPAMH.

VY4eOHblil Kypc 00JajaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM IOTEHIMAIOM, KOTOPBI pealn3yeTcsi Kak depe3 y4yeOHbIM Marepuall,
CIOCOOCTBYIOLIMH  (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS, Tak M 4epe3 cnenupuKy y4eOHOW JeATEeTbHOCTH, TpeOyrome
MPOJIOJKATETBLHON KOHIIEHTPALUA BHUMAaHUS, CAMOCTOATENbHOCTH, AKKYPAaTHOCTUA U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3yJIbTaT.

B ocHOBe MeToIMKM 00Y4YEeHHSI MATEMATHKE JIEKUT E€ATEeIbHOCTHBIA MIPUHIINI O0yUEHUS.

B crpykrype yueOHOro xkypca «MaremaTuka» BBIJIEIECHBI CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JIMHUN: «HUCna U BBIYUCICHUSY,
«Dynkuun u rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Hawama Maremarnueckoro ananusa», «MHoOxkecTBa W Joruka», «lIpsmble u
IJIOCKOCTH B TMPOCTpaHCTBe», «MHororpanHukuy, «Tena Bpamenus», «BekTopbl W KOOpAMHATHL B MPOCTPAHCTBE», «/IBHKEeHHS B
MPOCTPAHCTBE».. BCce OCHOBHBIE COJIEPKATEIbHO-METOIMYECKUE TUHUN U3YYAlOTCs HA MPOTSHKEHUU ABYX JIET 00YYEHUsI HA YPOBHE CPEIHErO
o0uiero o0pa3oBaHusl, €CTECTBEHHO JOMOJHSS IPYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMU U pazzaenamu. JlaHHbIN yueOHBIH Kypc
ABIIIETCS WHTETPaTUBHBIM, IIOCKOJBKY OOBEAMHSET B cebe coJep)KaHuE HECKOJIbKHX MaTeMaTHUeCKUX JUCHUUIUIMH, TaKHX Kak
anredpa,reoMeTpusi, TPUTOHOMETPHS, MATEMATHUECKUI aHallu3, TEOPUsl MHOKECTB, MaTeMaTuyeckasi jJjoruka u apyrue. [lo mepe Toro xak
oOyuJaroluecs: OBJIaZEBalOT BCE Oosiee NIMPOKUM MATEMATHUYECKUM aINapaToM, y HUX IOCIEA0BAaTEIbHO (POPMUPYETCS U COBEPIIEHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHYECKYI0O MOJEIb PEalbHOM CUTyalluM, MPUMEHSATh 3HAHUS, MOJIyYEHHbIE MPH W3YYEHHH Y4eOHOro Kypca, IS
PEIICHUsI CAMOCTOSITENIbHO CPOPMYITUPOBAHHON MaTeMaTHUYECKON 3a/1aui, a 3aTEM HHTEPIIPETUPOBATH CBOM OTBET.



MatemaTtnueckoe 00pa3oBaHue SBISETCS 0053aTeIbHON U HEOTHEMIIEMOM YacThI0 00IEro 00pa3oBaHMsI Ha BCEX YPOBHSAX OOYYEHHS B
mkoJje. Mzyuenue yriayOieHHOro Kypca MaTeMaTUKM (BKJIIOuYas anreOpy M Hayaja MaTeMaTUYecKoro aHajln3a, FEOMETPUIO B CPEHEN LIKOJIe
HaIIPaBJIEHO Ha YCIEIIHOE MPOJIOJKEHUE 00pa30BaHUs MO CIIEUUATBHOCTSIM, CBA3aHHBIM C MTPUKJIAAHBIM UCIIOIb30BAHUEM MATEMATHKHU

[Iporpamma npeamnosiaraeT JTOCTHXKEHUE BBITYCKHUKAMHU CTAPIIEH MIKOJIbI CIECTYIOUIUX JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
pE3yJIbTaTOB.

B AM4YHOCTHBIX pe3yabTaTax ¢cp)OPMUPOBAHHOCTD:

— IIEJIOCTHOI'O MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHs HAyKH MaTEMaTUKH U OOLIECTBEHHON MPAKTUKU €€
IPUMEHEHUS;

— OCHOB CaMOpPa3BUTHUSI U CAMOBOCIUTAHMS B COOTBETCTBHM C OOILEYEIOBEYECKHUMH LIEHHOCTSIMU U HJ€allaMU T'Pa)KIaHCKOro OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOATEIbHON, TBOPUECKOW U OTBETCTBEHHOM JEATENILHOCTH ¢ IPUMEHEHUEM METOJJOB MATEMATUKU;

— TOTOBHOCTH U CIIOCOOHOCTHU K 00pa30BaHUIO, B TOM UUCJIE cCaMOO0pa30BaHMIO, HAa MPOTSIKEHUHU BCEH )KM3HU; CO3HATEIILHOTO OTHOLLICHUS
K HEnpepbIBHOMY OOpa30BAHMIO KaK YCJIOBHUIO YCHEHIHOM NpOo(EecCHOHANbHON W OOIIECTBEHHOW MAESITENIBHOCTH HAa OCHOBE pPA3BUTOM
MOTHUBALMU YYEOHOU AESITENBHOCTH M JIMYHOCTHOIO CMBICIA U3YYEHHUS MATEMAaTHKH, 3aMHTEPECOBAHHOCTU B MPUOOPETEHUU U PACIIMPEHUU
MaTEeMaTUYECKUX 3HAHUM U CIIOCOO0B JEHCTBUIA, OCO3HAHHOCTH B IOCTPOCHUH WHIMBHIyaIbHOW 00pa30BaTeIbHON TPACKTOPHUH;

— OCO3HaHHOro BbIOOpa Oyaymed npodeccud, OPUEHTUPOBAHHOM B NPUMEHEHUM MAaTEeMaTHYECKUX METOJAOB M BO3MOXKHOCTEU
peanu3aluuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOUIEHHE K MPO(EeCCHOHAIBHON AESTENbHOCTH KaK BO3MOXXHOCTH YYacTHSl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOJIEM;

— JIOTHYECKOTO MBIIIJIEHUSI: KPUTUYHOCTH (YMEHUE pACIO3HABaTh JIOTMYECKM HEKOPPEKTHBIE BBICKA3bIBAHUS), KPEATUBHOCTH
(coOcTBEeHHAsI apryMEHTaIMsl, OMTPOBEPIKEHN S, TOCTAHOBKA 3a/1a4, OPMYJIMPOBKA MpodIieM, paboTa Ha/l UCCIEOBATEIIHCKUM MTPOCKTOM H JIp. ).

B MeTranpeaMeTHbIX pe3yJabTarax ¢cGOpMHUPOBAHHOCTD:

— CIIOCOOHOCTH CaMOCTOSITEIbHO CTABUTh LN YUYEOHOM U UCCIIEeI0BATEIbCKON, MPOEKTHOM JIEATENbHOCTH, TNIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh U OLICHUBATh yUeOHbIE JEHCTBUS B COOTBETCTBUU C NIOCTABJICHHOMN 3a/jaueii U YCIOBUSIMH €€ BbITIOJIHEHMUS,

— YMEHHMsI CaMOCTOSITENIbHO IUIAHWPOBATH AJBTEPHATHUBHBIC MYTH JOCTHKEHUS IeJiel, OCO3HAHHO BbIOMpaTh Hambosee 3¢ eKTUBHbIC
CIOCOOBI pelieHus! yueOHbIX U TO3HABATENbHBIX 33/1a4;

— YMEHUS HaXOJIUTh HEOOXOAMMYIO UH(OPMAIINIO, KPUTUYECKHA OLEHUBATh U MHTEPIIPETUPOBATh MHPOPMALIMIO B PA3TUYHBIX UICTOYHUKAX
(B cmpaBoyHHMKax, juteparype, MHTepHeTe), mpenctaBisaTh MHGOPMAIMIO B pazauyHo ¢opme (CIoBeCHOM, TabIMyHOM, TpaduuecKoi,
CUMBOJIMYECKOI), 00pabaThiBaTh, XpaHUTh U MepefaBaTh HH(MOPMALMIO B COOTBETCTBUU C IMO3HABATEJIbHBIMU WM KOMMYHUKATHUBHBIMU
3a/layaMu;

— HABBIKOB OCYILIECTBJICHUS [T03HABATEIbHOM, YUeOHO-UCCIIEOBATENBCKON U MPOEKTHOM JESITEIbHOCTH, HABBIKAMU pa3pelieHust mpooiem;
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOMCKY METOAOB pEILIEHMs NPAKTUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHBIX METOJOB



MO3HAHUS;

— YMEHHUSI TPOIYKTUBHO OOIIAThCA M B3aUMOJEHUCTBOBAaTH B MPOIIECCE COBMECTHOW JIEATENbHOCTH, YYUTHIBATh IMO3ULUU JIPYTHX
YYaCTHUKOB ACSITENbHOCTH, 3P(HEKTUBHO pa3periaTb KOH(OIUKTHI,

— BJIAQJICHUS SI3BIKOBBIMU CPEJCTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3J1araTh CBOIO TOUYKY 3PEHHUS, UCIOJIH30BaTh aJE€KBATHHIC
S3BIKOBBIE CPE/ICTBA,

— BJIaJICHUE HAaBBIKAMU TIO3HABATENIbHON pEeQIEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUH M MBICTUTEIBHBIX MPOIECCOB, HX
pe3yIbTaTOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX NTO3HABATENIbHBIX 3371a4 U CPEJICTB UX JOCTUKCHHUS.

B npeameTHBIX pesyJbTaTax:

1) chopMHpPOBAaHHOCTh NPEACTABICHUH O MaTeMaTHKE KaK 4YacTM MHUPOBOM KyJIbTYpbl U O MECT€ MaTE€MaTHKU B COBPEMEHHOU
LUBUJIN3AIUH, O CIIOCO0aX ONMUCAHMsI Ha MaTEMATHUECKOM SI3bIKE SIBJICHUM pealbHOTO MUPA;

2) chopMHpPOBAaHHOCTh NPEJICTABICHUNA O MAaTEMAaTHUYECKUX MOHATUAX KAaK O BaXKHEMIIMX MATEeMAaTUYECKUX MOJEISAX, MMO3BOJISIOLINX
OIMCHIBATh U U3y4aTh PA3HBIE IIPOLIECCHI U SBIICHUS; TOHUMAaHUE BO3MOXXHOCTH aKCUOMATUYECKOI0 IIOCTPOCHUSI MAaTEMATUYECKUX TEOPUHL;

3) BiajeHHEe METOJAMM JOKA3aTeNIbCTB U AJITOPUTMOB PELICHUS; YMEHUE HUX MPUMEHSTh, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS B
XOJI€ pelleHus 3a1aY;

4) BnajgeHwe CTaHJAPTHBIMU NPUEMaMH  PEHICHUS pPAalUMOHAIBHBIX W  HUPPAUUMOHAIBHBIX, IOKa3aTENIbHbIX, CTEHEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, UX CHUCTEM; UCIIOIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX ITPOTPAMM, B TOM YHUCIE U1l TOMCKA
IIyTH PELIEHUS U WIUTIOCTPALIMK PEIICHNS] YPABHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTH IPENCTABICHUI 00 OCHOBHBIX MOHATHUAX, UIEIX U METO/IaX MAaTEMAaTUYECKOTO aHAIN3a;

6) BiaJeHUE OCHOBHBIMHM TMOHSATUAMH O IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypax, UX OCHOBHBIX CBOMCTBAX;
c(OpPMUPOBAHHOCTh YMEHHUSI paclo3HaBaTh Ha YepTekKax, MOJEISAX U B PEAIbHOM MHUpPE F€OMETPUUECKHE (PUTYpbl; MPUMEHEHUE U3YYEHHbIX
CBOMCTB reoMeTpuueckux puryp u Gopmys Juist perieHns reOMEeTpUUECKUX 3aa4 U 3a7a4 ¢ MPaKTUYECKUM COJIepPKaHUuEM;

7) chOpPMHUPOBAHHOCTb NPEJICTABICHUA O TNpoleccax M SBJICHUSAX, UMEIOUIMX BEPOATHOCTHBIA XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJbHOM MHpPE, 00 OCHOBHBIX MOHATUSAX 3JIEMEHTAPHONW TEOpUM BEPOSTHOCTEH; YMEHUN HaXOIUThb U OLICHUBATh
BEPOSATHOCTH HACTYIIJICHUS! COOBITUI B MPOCTEUIINX MPAKTUUECKUX CUTYaLUsAX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BETUYMH;

8) BiajieHHE HaBbIKaMU MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM IIPU PELLIEHNH 3a/1a4;

9) chopMUpPOBAaHHOCTH MPEJICTABICHUNA O HEOOXOAMMOCTH JO0KA3aTeIbCTB MPU OOOCHOBAHMM MAaTEMATHUYECKUX YTBEPXKIECHUU U pPOJIU
AKCUOMATHUKHU B IIPOBEJACHUHN IENYKTUBHBIX PACCYXKICHUM;

10) chopMHUpOBAaHHOCTH MOHATUWHOIO ammapara Mo OCHOBHBIM pasjiejlaM Kypca MaTeMaTHWKH; 3HAaHUW OCHOBHBIX TeopeM, (hopmys U
YMEHUS UX NPUMEHSTh; YMEHHS J10Ka3bIBaTh TEOPEMBI M HAXOAUTH HECTAHIAPTHBIE CIIOCOOBI PEIlIeHUs 3a/1a4;

11) chopmMupoBaHHOCTH YMEHUU MOJEIMPOBATH pealbHbIE CHUTYallMM, MCCIEAOBaTh MOCTPOEHHBIE MOJEIU, WHTEPHPETUPOBATH
IIOJIyYEHHBIN pE3yJIbTaT;

12) chopMHUpOBaHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMAaTUYECKOrO aHajlu3a M UX CBOMICTBAaX, BJIAJICHHME YMEHHUEM



XapaKTepu30BaTh NoBeeHNnEe (HYHKIUHN, HCTIOIH30BAaHUE MOTYUYCHHBIX 3HAHUHN JJIs OMUCAHMS U aHAJIN3a peajbHbIX 3aBUCUMOCTEH;

13) BnameHHe yMEHUSIMU COCTABJICHHSI BEPOSTHOCTHBIX MOJEJIEH IO YCIOBHUIO 3a/a4d M BBIYMCIICHHS] BEPOSTHOCTH HACTYIUICHUS
COOBITHI, B TOM YHCJIE C MPUMEHEHHEM (POpMYJ KOMOWHATOPUKH W OCHOBHBIX TEOPEM TEOPHUU BEPOSTHOCTEH; MCCIECTOBAHMS CIy4YailHBIX
BEJIMYUH 10 UX PACIPEICIICHHUIO.

Yriy0/1eHHblH ypOBeHb
«CHCTEeMHO-TeopeTHYeCKHE Pe3yJIbTATh»
Pazjien I1. BoINyCKHUK HAYYHTCS V. BbINyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCS
Hean JIJist yerienmHoro mpo10JKEHUsST 00pa30BaHUS s obecneuenust 603MOHCHOCU YCHEUIHO2O
O0CBOEHHSI 10 CIEHUATBHOCTSM, CBSI3aHHBIM C MPUKJIAJAHBIM UCIIOJIb30BaHUEM MaTEMAaTUKU NPOO0NdHCEHUS 00PA3Z0BAHUSL NO CREYUATILHOCMISIM,
npeamera CBA3AHHBIM C OCYUeCmeeHuem Hay4HOU U
uccne0o8amenbCKkoll 0essmeibHoCmuy 6 001acmu
MaAmemMamuKu U CMEHCHbIX HaAYK
Anemenmovt | — CBOGOIHO OIEPUPOBATH MOHATHUSIMU: KOHEYHOE MHOKECTBO, IEMEHT MHOXKECTBA, | — Jocmudicenue pesynomamog pazoena ll;
meopuu MMOJAMHOKECTBO, IIEPECCUCHHE, 00bETMHEHUE U PA3HOCTh MHOXKECTB, YHCIIOBBIE —  onepuposams NOHAMUEM ONPeOesieHUs, OCHOBHbIMU
MHOdMCECME MHOECTBA HAa KOOPJIMHATHON NPSIMOi1, OTPE30K, MHTEPBAJ, IOJTyUHTEPBAIL, suoamu onpeoeienuil, OCHOBHbIMU BUOAMU MEOPEM;
u IMPOMECIKYTOK C BBIKOJIOTOM TO‘IKOﬁ, rpa(bnqecxoe MMpeaACTAaBJICHUEC MHOKCCTB Ha —  NOHUMAMb CYMb KOCEEHHO20 OOKagameﬂbcmga;
mamemamu KOOP/IMHATHOH MIIOCKOCTH; —  onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20
eckou — 3aJaBaTh MHOKECTBA MEPEUYNCICHUEM U XapAKTEPUCTUUECKUM CBOMCTBOM; MHOIHCECTNBA,
J102UKuU —  OIIEpUPOBATH IOHATUSAMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKIACHUSA, UCTUHHBIE U —  npuMeHAmb Memood MAmeMamuyeckou uHOYKYuu OJs
JIOKHBIC YTBCPKACHU A, TIPUINHA, CIICACTBUC, YaCTHBIN cnyqaf/'l ob1ero npogeaeyuﬂ paccygfc()eyuﬁ u doKazamenibCcme u npu
YTBEPKJICHUSI, KOHTPIIPUMED; peuieHuu 3a0a.
— TPOBEPATH MPUHAJICKHOCTD AJIEMEHTA MHOXKECTRY; B noseceonesnoti scuznu u npu uzyuenuu opyaux
— HaXOJUTh NepecevyeHrne U 00beIUHEHNE MHOXKECTB, B TOM UUCIIE MPEACTABICHHBIX npeomemos:
rpadUyecKy Ha YMCIOBOM MPSAMOI 1 Ha KOOPJAMHATHOM IITOCKOCTH; —  UCNONB3068AMb MEOPEMUKO-MHOINCECMBEHHDIL SA3bIK U
— TPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUS 11 000CHOBAHMS HCTUHHOCTH A3bIK I02UKU OJ151 ONUCAHUSL PEANbHbIX NPOYECcos U
YTBEPKICHUH. A6NEHUI, NPU peueHul 3a0ad Opyaux yueOHbIX
B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos: npeomemos
— WCIOJIb30BATh YMCJIOBBIE MHOXKECTBA HA KOOPJAUHATHOM MPSIMON 1 Ha
KOOPJAMHATHON TIJIOCKOCTH JIJISl OTIMCAHUS PEATbHBIX MPOIECCOB U SIBJICHU;
— TPOBOJUTH JOKA3ATEJbHBIE PACCYXKACHHUS B CUTYyAIUSAX TOBCEIHEBHOM KU3HU, MPU
pelIeHny 3a/1a4 U3 JpYrux nNpeaMeToB
Yucnau — CB00OOAHO ONIEPUPOBATH MOHATUSIMH: HATYPATHHOE YUCII0, MHOKECTBO —  Hocmuoicenue pezyromamos pazoena ll;
GbIpadicenu HATypaJIbHBIX YUCEIl, I[EJI0€ YUCIIO, MHOXKECTBO IEJIBIX YUCEI, OOBIKHOBEHHAS —  €c80D0OHO ONEPUPOBAMb YUCLOBLIMU MHONCECMEAMU

1 3nech u anee: 3HATH ONpejeIeHHUE MOHATHS, 3HATh U YMETh OOOCHOBBIBATL CBOMCTBA (IIPU3HAKH, €CJIM OHH €CTh) IIOHATHS, XapaKTEpU30BaTh CBA3H C JIPYTUMH MOHATHAMM, IIPECTABIISASA OJHO
MTOHATHE KaK YacTh IEJIOCTHOT'O KOMITIEKCa, UCTIOJIF30BATh TOHATHE U €T0 CBOMCTBA IPH NMPOBEICHNN PACCYKICHHH, T0KA3aTeIBCTB, PEIICHUH 3a/1ad.




npoOb, necsiTuyHast JpoOb, CMEIAHHOE YHCIIO0, PAIIMOHAIBHOE YHCII0, MHOYKECTBO
palMOHANIBHBIX YKCEN, UPPALIMOHAIEHOE YHCII0, KOPEHb CTENEHH N,
JEHCTBUTENBHOE YUCIIO, MHOXKECTBO JIEHCTBUTENBHBIX YUCEI, TEOMETPUYECKAS
MHTEpIpeTalys HaTypalbHbIX, LIEJIbIX, PALIMOHANBHBIX, IECTBUTEIbHBIX YUCEI;
MIOHUMATh U OOBSICHATH PA3HUILY MEKIY MO3UIMOHHON U HETIO3UIIMOHHOMN
CUCTEMAaMH 3alUCH YHCET;

NIEPEBOIUTh YUCIIA U3 OJJHON CUCTEMBbI 3alIMCH (CUCTEMbI CUMCIICHHS) B IPYTYIO;
JI0Ka3bIBaTh U UCIIOJIb30BaTh PU3HAKH JICIMMOCTH CYMMBbI M IIPOU3BEICHUS IPU
BBINOJIHEHUH BBIUYMCIIEHUI U PELIEHUH 3ajiay;

BBITIOJIHATH OKPYIJIEHUE PAllMOHAIbHBIX U HPPALMOHAIBHBIX YHCEN C 3alaHHOM
TOYHOCTHIO;

CpaBHUBATh JEHCTBUTENIbHBIC UNCIIA PA3HBIMU ClIOCO0AMU;

YIOpSA0YMBATh YHCIIA, 3alIUCAHHBIE B BU/I€ OOBIKHOBEHHOM U JIECATUYHOM Ipo0u,
YHcya, 3alMCAHHBIE C HCIIOJIb30BaHUEM apu(METHYECKOTO KBaJPaTHOTO KOPHS,
KOpHEH cTeneHu Ooblie 2;

Haxoauth HOJ] u HOK pa3ubiMu ciocob0aMu U UCTONIb30BaTh UX IPU PELICHUU
3ajady;

BBINOJIHATH BBIYMCIICHUS U IPEOOPa30BaHMsl BEIPAXKEHUH, COoJlepKaIuX
JeWCTBUTENbHBIC YNCIIA, B TOM YHCIIEe KOPHU HAaTYpalbHbBIX CTETIECHEH;
BBITIOJIHATH CTaHJIapPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPUUYECKUX,
J0TapU(PMHUUECKUX, CTETIEHHBIX, UPPAllMOHAIBHBIX BHIPAKEHUI.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBINOJIHATE M OOBSACHITH CPaBHEHHE PE3YJIbTaTOB BHIYHUCICHUH NMPU pEIIEHUH
MPAKTUYECKHX 33/1a4, B TOM YHCIIEe TPUOJIMKEHHBIX BBIYMCICHUHN, UCIIONb3YS
pa3Hble CII0COObI CPABHEHMI;

3alHUChIBaTh, CPABHUBATD, OKPYIJISTH YNCIIOBBIE JAHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAHNUEM PA3HBIX CUCTEM U3MEPEHUSI,

COCTAaBJISAITh U OUCHUBATH pa3HbIMU CIoco0aMu YUCIIOBEIE BBIPAXCHUSA TIPU
pelIeHNH MPAKTUYECKHX 33/1a4 U 33j1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB

npu pewienuy 3a0au,

HNOHUMAMb NPUYUHBL U OCHOBHbLE UOEU PACULUDEHUSL
YUCTIOBBIX MHONCECNE;

671a0emsb OCHOBHbIMU NOHAMUAMU MeOPUU OeTUMOCTIU
npu pewenuy CmaHOapmubix 3a0ay

umems 6a306vle NPeOCMABIeHUs O MHONCECBE
KOMNJIeKCHbIX YUcel;

CB0D0OHO BLINOTHAMb MOHNCOECBEHHbIE
npeobpazoeanus mpueoHOMempuiecKux,
Jlo2apughmuyecKux, CmeneHHulx GblpadceHul;
enadems popmynou bunoma Heromona,
NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o
Junetinom npeocmasnenuu HO/;

npuMeHsAms npu pewenuu 3aday Kumaiickyio
meopemy 06 0Cmamkax;,

npumMeHamb npu peutenuu 3aoaq Manyro meopemy
Depmay

YMemb 8bINOHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU
cucmeme CHUCIEHUS,

NPUMEHAMb NPU peuleHuU 3a0ad meopemuKo-
yycnosvie YYHKYUU: Yucio u cymma oenumenetl,
¢ynkyuro Dinepa;

NpUMEHAMb NPU peuleHuu 3a0ad yenuvie Opoou,
NPUMEHAMb NPU peuleHuU 3a0aid MHO2OYIeHbl C
oelcmeumenbHbiMU U YeablMu KO3 uyueHmamu,
61a0emsb NOHAMUAMU NPUBOOUMbBII U HENPUBOOUMDbLL
MHO20YeH U NPUMEHSIMb UX NPU PeuleHUU 3a0ay;
npumeHamov npu peurenuu 3a0a4 OCcHo8HYI0 meopemy
aneeopuol;

NPUMEHAMb NPU PeueHuu 3a0ay npocmetiuiue
@yHKYUU KOMNIEKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopazo8aHus

Ypasnuenus
u
Hepagencme
a

CB00OHO OTIEpUPOBATH MOHATHIME: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHUSI U HEPABEHCTBA, YPABHEHUE, SIBJISIOIIEECS CIEACTBUEM JPYroro
YpaBHCHUA, YPAaBHCHUS, paBHOCHUJIbBHBIC HA MHOXKCCTBE, paBHOCUJIBHBIC
npeoOpa3oBaHus YpPaBHEHUN;

peliath pa3Hble BUbl YpaBHEHUN U HEPABEHCTB U UX CHUCTEM, B TOM YHCIIE
HEKOTOpPBIC YpaBHEHUS 3-i 1 4-i1 cTenieHel, TpoOHO-palOHATILHBIE 1

Locmuoicenue pezyromamos pazoena
€c80000HO onpedensims Mun u 8blOUPaAmMsd Menmoo
peulenust NOKA3amenbHblX U 102apUGMUYeckux
VPA6HeHUll U HepaBeHCM8, UPPAYUOHATLHBIX
VPAGHEHULL U HePABEHCME, MPUSOHOMEMPUYECKUX
YPAGHEHUL U HePABEHCME, UX CUCTEM,




uppanroHaIbHbIC;
OBJIaJIETh OCHOBHBIMHU THIIAMH [TOKa3aTEIbHBIX, JOTapU(PMHUUECKUX,
UPpalMOHANIBHBIX, CTEIIEHHBIX YPaBHEHHUI U HEPABEHCTB U CTaHAAPTHBIMU
METOAAMHU UX PEUICHUH ¥ MPUMEHATh UX MPH PEILICHUH 3aa4;

MIPUMEHSTH TeopeMy be3y k perieHuio ypaBHeHUi;

MPUMEHSTh TeopeMy BueTa 1uist pelieHrs HeKOTOPBIX YpaBHEHHH CTEIEHHU BBILIE
BTOpOH;

IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCWIBHBIX IIPE0OPa30BaHUAX
ypaBHEHHUI U YMETb UX JIOKa3bIBATh;

BJIa/IETh METOJIaMU PEUICHUS YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMpATh METOJ pelIeHUs U 000CHOBBIBATH CBOM BHIOOD;

WCIOJIB30BATh METOJI MHTEPBAJIOB ISl PEUICHUS HEPABEHCTB, B TOM YHUCIIE IPOOHO-
paIoOHAaIBHBIX U BKIIOYAIONIUX B ce0s1 UppaIliOHATbHBIC BHIPAKCHHUS,

peliarh anredpandeckue ypaBHEHMsI U HEpaBEeHCTBA U X CUCTEMBI ¢ TapaMeTpaMu
anreOpandeckuM U rpapuyecKiuM METOIaMu;

BJIQ/IETh Pa3HBIMU METOJIaMU JI0Ka3aTeNbCTBA HEPABEHCTB;

peliaTh ypaBHEHUS B LENbIX YUCIIAX;

1300pakaTh MHOXKECTBA Ha TUIOCKOCTH, 3a/1aBa€Mble YPaBHEHUSIMU,
HEPaBEHCTBAMHU U UX CUCTEMaMH;

CcBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHMsI IPU PELICHUH
YPaBHEHUM U CUCTEM YPABHEHHI

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATh U PEIIATh YPABHEHUS, HEPABEHCTBA, X CUCTEMBI IIPH PEILIEHUH 3a4a4
JPYTUX y4eOHBIX MPEIMETOB;

BBINOJIHATH OLIEHKY IPaBIO0IO0100Us Pe3yJIbTAaTOB, MOJIY4YaeMbIX NP PEILICHUH
Pa3IMYHBIX YPAaBHEHUM, HEPABEHCTB M UX CUCTEM IIPH PEIICHUN 3aa4 JPYTHX
y4eOHBIX IPEIMETOB;

COCTaBJIATH U pEIIAaTh YPABHEHUS U HEPABEHCTBA C IApaMETPaMU IIPU PEILICHUN
3aJa4 APYrux y4eOHBIX MPEeIMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WIIM UX CUCTEMY, OIIMCHIBAIOIINE PEATLHYIO
CUTYaIMIO WIK MPUKJIAJHYIO 3a7a4y, UHTEPIPETUPOBAThH NOJyUYEeHHBIE PE3YIbTaThI;
MCII0JIb30BaTh IIPOrPaMMHBIE CPEJICTBA IIPU PEILIEHUH OTIENIBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

€80000HO pewiams cucmemyl TUHEUHbIX YPAGHEHUT,
peuiams 0OCHOBHbIe MUNbl YPAGHEHUU U HePABEHCME C
napamempamu,

NpUMEHAMb NPU peuleHuU 3a0a4 HepageHcmaa

Kowu — bynaxoesckoeo, bepnynnu,

umMems npedcmasiieHue 0 HepaseHCcmeax Mexcoy
CpeOHUMU CmeneHHbIMU

Dynkyuu

BrnaneTs moHATHSAMHA: 3aBUCUMOCTH BETTMYWH, (DYHKIIHS, apryMEHT U 3HAYCHUE
¢byHKIMH, 06J1aCTh ONpENIeNeHUs] 1 MHOKECTBO 3HAaUeHUH (PyHKIUH, TpaduK
3aBUCUMOCTH, TpaduK QYHKIIUU, HYJIU (DYHKITUHU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHHE Ha YHCIOBOM IPOMEKYTKE, YObIBaHHE HAa YHCIOBOM ITPOMEKYTKE,

Jlocmusicenue pezynomamos pazoena 11;
611a0emsv NOHAMUEM ACUMAINOMbL U YMEeMb €20
NPUMEHAMb NPU PEUeHUU 3A0ay,

NPUMEHAMb MemoObl peuleHus: NPOCMetuiux




HauOoJblIee M HAMMEHbIIee 3HaYeHUE (PYHKIIUU HAa YHCIOBOM ITPOMEXYTKE,
nepuoanyueckas pyHKUUs, IEPUO, YETHAS U HeueTHast QYHKIUH; YMETh
IIPUMEHSTH 3TU MOHATHUS IPU PELLICHUY 3a/ay;

BJIQ/IETh MOHATHEM CTENEHHAs! PYHKIIMS; CTPOUTH €€ rpaduK U yMETh MIPUMEHSATh
CBOICTBA cTENEHHOW (DYHKLMU IIPU PEIICHUU 3a/ay;

BJIQJICTh MOHATUSAMU TOKa3aTeNIbHAs (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX IpaduKu U
yYMETh IPUMEHSATH CBOWCTBA MMOKA3aTeIbHOW (DYHKIIMHU TPU PEIICHUH 3a/1a4;
BJIQ/IETh MOHATHEM Jorapudmuueckas GyHKIUS; CTPOUTH €€ rpadUK U yMETb
MIPUMEHSTh CBOMCTBA JIoTapupMUUeCcKON (HYHKIIUU MPU PELICHUH 3a/1a4;

BJIQJICTh MOHATUSMU TPUTOHOMETPHUYECKUE (PYHKIINHU; CTPOUTH UX Tpaduku u
YMETh IPUMEHSATH CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMIA IPU PELICHUH 3a/1a4;
BIIQ/IETh MOHATHEM OOpaTHas PYHKIIHS; IPUMEHSTh 3TO MOHATUE MPU PEILICHUU
3a/1a4;

MPUMEHSTH MIPH PEIICHUH 337a4 CBOMCTBA (DYHKIIHIA: YETHOCTD, IEPHOANYHOCTD,
OrPaHUYEHHOCTb;

MPUMEHSTH MIPH PEIICHUH 3aa4 MPeoOpazoBaHus rpaduKoB PyHKIHI;

BJIQJICTh MOHATHUSMH YMCIIOBAsI TOCIIET0BATEILHOCTD, apu(MeTHIecKas u
reoMeTpuyecKas Iporpeccus;

MIPUMEHSITH [IPU PEIICHUU 33]1a4 CBOMCTBA U MPU3HAKK apu(METHIECKON 1
reOMETPUUYECKOM MPOTrPECCUH.

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

OTIpeNIeNIATh 1O TpadrKaM U UCIIOIb30BaTh JUIs pELICHUs MPUKIIAAHBIX 337134
CBOMWCTBA peasibHBIX MPOLECCOB U 3aBUCUMOCTEH (HanOoIbIINe N HAUMEHbIIINE
3HAYEHUS, MPOMEXKYTKH BO3pAaCTaHUS U YObIBaHUS (QYHKIUU, IPOMEKYTKU
3HAaKOIIOCTOSIHCTBA, aCUMIITOTBI, TOUKH Meperuoda, nepuoi 1 T.11.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTpeAeNsATh 1o rpadukam NMpocTenIne XapakKTepPUCTUKN EPUOANUECKUX
MPOIIECCOB B OMOJIOTMH, SKOHOMUKE, MY3bIKE, PaJIHOCBSI3H U Ap. (aMIUIUTY /1A,
MepUO U T.11.)

oughghepenyuanvbHvix ypasHenuii nepeoco u 8Mmopo2o
Nnops0Kos

Inemenmut
mamemamu
uecK020
ananusza

Brnanets moHsTHEM OECKOHEYHO YOBIBAOIIAS TEOMETPHUECKAs TPOTPECcCus U
YMETh IPUMEHSTH €0 MPHU PELICHUHU 3a/1a4;

MIPUMEHSATH JIJIS1 PEIICHUS 33129 TEOPUIO TIPEIEIIOB;

BIAJETh HOHIATUSIMHU O€CKOHEYHO OOMIBIINE U OSCKOHEYHO MaJIble YHCIIOBLIE
MOCJIeIOBATEILHOCTH M YMETh CPaBHUBATh OECKOHEYHO OOJIBIIINE U OECKOHEYHO
MaJble OCJIeI0BaTEIbHOCTH,

BIIQJIETh TTOHATUSMU: IPOU3BOIHAS (DYHKIIMH B TOUKE, TPOU3BOAHAS (HYHKIIHUH;
BBIYUCIISITH TIPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKITUN U UX KOMOWHAIIHH;
McCaen0BaTh QYHKIIMA HA MOHOTOHHOCTD M OKCTPEMYMBI;

Hocmuoicenue pezynemamos pazoena I1;

€c80000HO 811a0emb CIMAHOAPMHLIM ANNAPAMOM
MamemMamuyecKko20 aHanu3a 0isl 6blYUCTEHUS.
NnPOU3B0OHBIX PYHKYUU OOHOU NePEMEHHOLL,
€80D0OHO NPUMEHAMb AnNapam MamemamuiecKko2o
aHanuza 01 uccie008aHus YHKYul u NOCMpoeHus
epaghuxos, 6 mom yucie ucciedo8anus Ha
8bINYKIOCb,

onepuposamv NoHsImuem nepeoooPAsHol pyHKyuU




— CTpPOUTH IpaMKH ¥ MPUMEHSTH K PEIICHUIO 33a]]a4, B TOM YHCIIE C TApaMeTPOM;

— BJIAJETh MOHSATHEM KacaTellbHas K rpaduky GyHKIUU U YMETh IPUMEHSTh €r0 TpU
pelLIeHnH 3a/1a4;

—  BJIAJETh MOHATUSAMU NIepBOOOpa3Has GyHKIUS, ONPeIeICHHbINA HHTETPAJ;

— npuMeHsaTs Teopemy Hrrorona—JleiiOHuIa 1 ee ciecTBUs AJI pelieHus 3a/1au.

B noeceonesnoll scuznu u npu uzydeHuu Opy2ux y4eOHbix npeomemos.

— pemiath NpUKJIaAHbIE 3a1a4l U3 OUONIOruH, (PU3UKH, XUMUHN, SKOHOMHUKHU U IPYTHX
MIPEAMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK IIPOLIECCOB;

—  HMHTEpHPETUPOBATH NOJYyYEHHBIE PE3YIbTAThI

0J151 peuterus 3a0a,

0811a0emb OCHOBHbIMU C8eOeHUAMU 06 unmezpane
Hvromona—Jleiibnuya u e2o npocmetiuiux
NPUMEHEHUSX,

onepuposams ¢ CMaHOAPMHBIX CUMYAYUSX
NPOU3BOOHBIMU 8bICUIUX NOPSAOKOS,

YMemsb NpUMEHAMb NPU peuenuu 3a0a4 ceotcmed
HenpepuleHbIX QYHKYUU,

YyMemb NPUMEHAMb NPU peuleHuy 3a0a4 meopembl
Beuiepwumpacca,

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE BbIYUCTICHUS
(Memoovl pewtenus ypagHeHull, 8bIYUCTEeHUS
onpeoeneHH020 UHmezpaia);

YMemsb NPUMEHAMb NPULOHCEHUE NPOUIBOOHOU U
OnpeoeneHH020 UHmMe2pala K peueHuro 3a0ay
ecmecmeo3Hanusl,

61a0emsb NOHAMUAMUY 8IMOPAsL NPOU3BOOHAS,
8bINYKIOCMb 2padura GyHKyuu u ymems
uccnedo8amyv (hYHKYU Ha 8bINYKIOCHb

Cmamucmu
Ka u meopus
6eposamHoc
meil, 102UKa
u
KomMoOunamo
PuKa

— OmnepupoBaTh OCHOBHBIMH ONHCATENILHBIMU XapaKTEPUCTUKAMHU YHCIIOBOIO Habopa,
MOHATUEM I'eHepalibHasi COBOKYITHOCTb U BRIOOPKOM U3 Hee;

— OIEpHUpOBaTh MOHATUSMU: YaCTOTA U BEPOATHOCTH COOBITHS, CyMMa U
MIPOU3BEICHNE BEPOATHOCTEN, BEIUUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE
[IOZICYETa YUCIIA UCXOOB;

— BJIaJIETh OCHOBHBIMU MOHSATUSIMH KOMOMHATOPUKHU M YMETh UX IPUMEHSTD IIPU
pelnieHny 3a1ay;

— HMETb NpeJICTaBleHre 00 OCHOBAX TEOPUHU BEPOSITHOCTEH;

— HMMETh IIPEACTABICHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIYYailHBIX BEIUYUHAX U
pacnpeneneHnsx, O He3aBUCUMOCTH CITyYalHbIX BEJINYUH;

— HUMETb IIPEACTABICHUE O MATEMAaTUYECKOM 0KUIAHUU U TUCIIEPCUN CITyYalHbIX
BEJINYUH;

— HMMETh IIPEACTABICHUE O COBMECTHBIX PACIPEACIICHUSX CIIyYalHbIX BEJINYUH;

— TOHUMAaTh CYTh 3aKOHA OOJIBIINX YUCEN U BEIOOPOUYHOTO METOa U3MEPEHUs
BEPOSITHOCTEM;

— HUMETb [IPEACTABJICHUE O HOPMAJIBHOM PacCIpelelIEHUN U IIpUMeEpax HOPMaJIbHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

— HMETb [IPEACTABICHUE O KOPPEILUU CIIyYaliHbIX BEJIUYHH.

Locmuoicenue pezyromamos pazoena

umems npedcmasiienue 0 YeHmpaibHol NPeodebHOl
meopeme;

umems npedcmasienue o 8bl00POUHOM
K02Ghhuyuenme Koppenayuu u TUHeUHOU pecpeccuu;
umems npedcmasiienue 0 CMamucmuyecKux
2unomesax u nposepke CMamucmuyecKol 2unomess,
0 cmamucmuke Kpumepusi u ee yposHe 3HA4UMOCMU;
uMemsb npedcmasiienHue 0 C8A3U IMRUPUYECKUX U
meopemuyecKux pacnpeoenenull;

umMemsb npedcmasieHue 0 KOOUPOBAHUU, 0BOUYHOU
3anucu, 080u4HOM Oepese;

611a0enb OCHOBHbIMU NOHAMUAMU Meopuu epagpos
(epagh, sepuuna, pebpo, cmenenv epuiurbl, NYymMb 8
epaghe) u ymems npumeHAmMs UX NpU peulenuu 3a0ad;
umems npeocmasienue 0 0epedbsx U ymems
NPUMEHSAMb NPU PEUeHUU 3A0aY,

6n1ademsv NOHAMUEM CEA3HOCMb U YMemb NPUMEHAMb
KOMNOHEHMbl CEA3HOCMU NPU peuleHUul 3a0ay;




B noeceonesnotl scuznu u npu uzyueHuu Opyux npeomemos.

BBIYHMCIISITh WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B peaIbHOM KU3HU;
BBIOMPATh METOIbI MOIXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

yMemb 0Cyuwecmsisims nymu no peopam, 00xoovl
pebep u eepuiun epagha;

umems npeocmasieHue 00 dneposom u
2aMUILIMOHOBOM NYMU, UMEMb NPEOCMABIEHUE O
MPYOHOCMU 3A0a4U HAXOHCOCHUS 2AMUTILINOHO8A
nymu,

611a0emsv NOHAMUAMU KOHEYHble U CHemHble
MHOJHCECmBa U ymems ux NPUMeHams npu peuleHuu
3a0ay;

YyMemb npUMeHAMb Memoo MamemMamuyecKoll
UHOYKYUU,

yMemb npumensims npunyun upuxie npu peulenuu
3a0au

Texcmoevie
3a0auu

Pematp pa3Hble 3a1a4 MOBBIIIEHHON TPYIHOCTH;

aHAJIM3UPOBATh YCIOBUE 3a]]a4i, BEIOMPATh ONTUMAJBLHBIM METO/1 PEellIeHUs 3a1a4uu,
paccMmarpuBasi pa3IMyHbIe METO/IBI;

CTPOUTH MOJIENIb PEUICHUS 3a/1a4H, IPOBOJIUTH JOKA3aTEIbHbIC PACCYKICHUS TIPU
pelIeHUY 3a/1a4H;

pemiath 3a1aun, Tpedyroue nepedopa BapuaHnToB, MPOBEPKH YCIOBUMN, BEIOOpa
ONTUMAJIBHOTO Pe3yJIbTaTa;

aAHAIM3UPOBATH U UHTEPIPETUPOBATH MOJIYICHHBIC PEIICHHS B KOHTEKCTE YCIOBUS
3a/1auu, BEIOMPATh PEIICHUS, HE MPOTUBOPEUAINe KOHTEKCTY;

MEePEBOIUTH MPHU PEUICHUH 3a1a4i HHPOPMAIIHIO 3 OJHOU (pOpMBI 3alucu B
JIPYTYI0, HCTIONB3Ys MPU HEOOXOAMMOCTU CXEMBbI, TAOIHIIbI, TPAQUKHU, JHATPAMMBI.

B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

pelIaTh NPAKTHUYCCKUC 3aJa19U U 3aa9U U3 APYTUX MPEAMCTOB

Hocmuoicenue pezynomamos pazoena |l

I'eomempusn

Bnagets reoMeTpUueCKUMHU MOHATHSMMU IIPU PELICHNUHN 33]a4 U IPOBEICHUU
MaTEMaTHYECKHUX PACCYKIECHUMN;

CaMOCTOSITENIbHO (POPMYITUPOBATH ONpEAEIEHUS TeOMETPUUYECKUX (pUryp,
BBIIBUTATh TMIIOTE3bI O HOBBIX CBOMCTBAaX M MpU3HAKaX F€OMETPUUECKUX GUryp u
000CHOBBIBATh UJIM OMPOBEPraTh MX, 0000IIATh WX KOHKPETU3UPOBATh
pe3yNbTaThl Ha HOBBIX KJ1accax (Uryp, MPOBOJIUTH B HECIOXKHBIX CIydasiX
KJaccu(ukanuio GUryp Mo pa3IuuHbIM OCHOBaHUSM;

UCCIIEIOBATh YEPTEXkH, BKIHOYasi KOMOMHAIMK (QUTyp, U3BJIEKaTh,
MHTEPIPETUPOBATH U MPEoOPa30BbIBaTh MH(OPMALINIO, TPEJICTABICHHYIO Ha
yepTexax;

pelaTh 3aja4d FeOMETPUYECKOr0 COEP/KaHus, B TOM YHCIIE B CUTyalUsX, KOIria

Hmemwb npedcmasnenue 06 akcuomamuieckom
Memooe;

611a0entb NOHAMUEM 2e0OMEMPULECKUE MeCA MOYEK 6
NPOCMPAHCMEe U yMenms RPUMEHIMb UX OJisL PEULCHUSL
3a0auy;

yMemb NPUMEHMb 05l peuleHUs 3a0a4 C80UCmea
NIOCKUX U O8Y2PAHHBIX Y2ll08, MPEXSPAHHO20 Y2ld,
meopembl KOCUHYCO8 U CUHYCO8 0I5l MPEXSPAHHO20
yena,

611a0enb NOHAMUEM NEPREHOUKYISPHOE CeUeHUE
NPU3MbL U YMEMb NPUMEHSIMb €20 NPU PeuleHUU




JITOPUTM PEIICHUS HE CIEYET SIBHO M3 YCIIOBHSI, BBHITIOIHATH HEOOXOAUMBIE IS
peleHys 3a/1a4i JOIOIHUTENbHbIE TOCTPOSHHUS], UCCIIE0BATh BO3MOKHOCTh
MPUMEHEHHS TeOpeM U (pOPMYII JJIsl pelIeHus 3a/1a4;

yMeTh (OpMYIMPOBATh U JOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKIACHHUS;

BJIAJIETh MIOHATUAMHU CTEPEOMETPHHM: ITPU3MA, apalIeNeuIe], TUpaMua,
TeTpa’ip;

UMETb MPECTABICHUS 00 aKCHOMaX CTEPEOMETPUH H CIEJCTBHUAX U3 HUX U YMETh
MIPUMEHSTh UX IPU PELIECHUU 3a/1a4;

YMETbh CTPOUTh CEYEHHSI MHOTOIPAaHHUKOB € MCIIOJIb30BaHUEM PA3JIUYHBIX METOJIOB,
B TOM YHCJI€ U METOJIA CIIE/IOB;

UMETh IPEJCTABIEHUE O CKPEIIUBAIOIIMXCS IPSIMBIX B IPOCTPAHCTBE U YMETh
HaXOJUTh YIOJI U PAaCCTOSTHUE MEXKY HUMU;

IPUMEHATH TEOPEMBI O MAPAJIIETLHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE
IIpY peLICHNH 33]1aY;

YMETh IPUMEHATh NapajljielIbHOE IPOSKTUPOBAHUE JUIsl H300pakeHus: puryp;
YMETh IPUMEHSATh NEPIEHIAUKYIIPHOCTH MPSIMOM U INIOCKOCTH MPH PEILIEHUH
3ajau;

BJIa/IETh MOHATUSIMU OPTOTOHAIILHOE MPOEKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKIUH,
YMETb IPUMEHSATH TEOPEMY O TPEX NEPIEHIUKYIIApaxX MPHU PELICHUN 3314,
BJIaJIETh MOHATUSMH PACCTOSIHUE MEXTY (PUTypaMu B IPOCTPAHCTBE, 00N
NEPIEHIUKYIIAP ABYX CKPEIIUBAIOIIUXCS MPSAMBIX U YMETh IPUMEHATD UX IIPU
pelIeHnH 3a/1ay;

BJIA/IETh MTOHATHEM YIOJI MEXIY NPSAMOH U INIOCKOCTBIO U YMETh IPUMEHSTD €r0
IIpY PELICHNN 33]1a4;

BJIA/IETh MOHATUSIMU JIBYTPaHHBIN yroJl, yroj MKy IJI0CKOCTSIMH,
NIEPIEHIUKYJIAPHBIE IUIOCKOCTH ¥ YMETh IIPUMEHATH UX IIPU PEIICHUU 3a/a4;
BJIa/IETh MOHATUSMU NPU3MA, MapajlIeNIenuIe]] U IPUMEHSITh CBOWCTBA
napajiesIenueia pyu peleHny 3a1a4;

BJIA/IETh MTOHATHEM MPSAMOYTOJIbHBIN NapajuIeIeUIe]] U IPUMEHATH €0 NPU
pELIEeHNN 3a]1a4;

BJIa/IETh MOHATUSIMH NMUPaMU/IA, BUABI TUPAMU/I, JIEMEHTHI IPABUILHOM MHUpaMUIbI
U yMETh IPUMEHATDH UX NP PELICHUH 3a]1aY;

UMETH NPEJCTABIEHNE O TeopeMe Diiepa, IPAaBUIbHBIX MHOTOTPAHHUKAX;
BJIa/IETh MTOHATHEM IIJIOLIAIA TOBEPXHOCTENH MHOTOTPAHHUKOB U YMETh IPUMEHSITh
€ro MpHU PELIECHUH 3a/1a4;

BJIa/IETh MOHATUSIMU TeJa BpalleHus! (LUINH]IP, KOHYC, IIap U cdepa), UX ceueHus
U yMETb IPUMEHATD X NIPU PELICHUH 33]1a4;

BJIAJICTh OHATUAMH KacaTesIbHbIE MPSIMbIC U INIOCKOCTH U YMETh IPUMEHATh U3

3a0au;

umems npeocmasierue 0 08OUCMEEHHOCHU
NPABUTbHBIX MHO2OSPAHHUKOS,

61ademsv NOHAMUAMU YEHMPATbHOE U NAPATIENbHOe
NPOeKmMuposanue 1 NPUMEHAMsb Ux nPu NOCMpoeHuU
CeyeHUll MHO202PAHHUKO8 MEMOOOM NPOEKYULL,
umems npedcmasiienue o pazeepmrke MHO20SPAHHUKA
u Kpamuaiiuiem nymu Ha NO8EePXHOCMU
MHO202PAHHUK A

umMems npedcmasiienue 0 KOHUYECKUX ce4eHusx,
uMems npedcmasienue o0 Kacarwuxcs cgepax u
KOMOUHAyUy mei 8paAujeHus u ymems npumMeHsams ux
npu pewienuy 3a0au;

NPUMEHAMb NPU PEUeHUU 3a0ay QOPpMYLy
PAccmosiHus Om Mo4KU 00 NIOCKOCU,

671a0emb PA3HLIMU CROCODAMU 3A0AHUSL NPAMOU
VPABHEHUAMU U YMEeMb NPUMEHAMb NPU peuleHUU
3a0ay;

NPUMEHAMb NPU PeUeHUU 3a0ay U 00Ka3amenbCmee
meopem 6eKMOPHbIUL Memoo U Memoo KOOPOUHAm,
umems npedcmasieHue oo akcuomax oovema,
NPUMEHSIMb HOPMYTIbL 00HEMO8 NPSIMOY2OTIbHO2O
napannenenuneoaq, NPpUsMvl U nNUPamMuobl, mempa’opa
npu pewenuy 3a0a4;

NPUMEHAMb meopembl 00 OMHOUWEHUAX 00bEMO8 NpuU
peuieHuu 3a0a4,

NPUMEHSIMb UHmMe2Pa OJisi BbIYUCTEHUSL 00bEMOB U
no8epxHocment mei 6PAujeHUsl, GbIYUCIEHUS NIOWAOU
chepuneckozo nosca u 00vemMa uaposozo Cios;
uMemsb npedcmasiienue 0 OBUNCEHUSX 8
NpOCMpancmee: napaiieibHoM neperoce,
CUMMemPUYU OMHOCUMENbHO NIOCKOCIU,
YEeHMPAanbHOU CUMMeMpPUU, H08OPOmMe OMHOCUMENTLHO
NPAMOU, BUHMOBOU CUMMEMPUU, YMemb NPUMEHSMNb
UxX npu peuwlenuu 3a0a4,

umems npeocmasierue o0 Niowaou OPmMo2oHAIbHOU
npoexyul;

umems npeocmasierue 0 mpexepanHom u




IIpU PELICHUH 3a7a4;

UMETb MIPEJCTABICHUS O BIMCAHHBIX U OMMCAHHBIX chepax U yMETh IPUMEHSTh UX
IIPY PELICHNH 3a]1a4;

BJIJICTh MOHATUAMU 00bEM, 00bEMbI MHOTOI'PAaHHHUKOB, TEJI BPAIICHUS U
IIPUMEHATH UX IIPU PELICHUU 3a]1a4;

UMETBH IPEJCTABICHUE O Pa3BEPTKE LWINHIPA U KOHYCA, IUIOIAIH IIOBEPXHOCTH
LWIMHIpPA U KOHYCa, yMETh IPUMEHATH UX IIPU PELICHUH 33]1a4;

UMETb MPEJCTABICHHUE O TUIOMAIN cHEephl U YMETh MPUMEHSTD €0 MPH PEIICHUH
3a1ad4;

YMETh pelIaTh 3a7a4yi Ha KOMOMHAIIMY MHOTOI'PaHHUKOB M TE€J BPAILLCHMUS;
UMETb MIPEJCTABICHHUE O MT0J00MH B IPOCTPAHCTBE U YMETh pellaTh 3a/laud Ha
OTHOIIIEHHE 00BEMOB | IUIOMIAJICH MOBEPXHOCTEH MOAOOHBIX QUTYP.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

COCTABIISITH C UCIIOJIB30BAHNEM CBOICTB T€OMETPHUECKUX (PUTYp MaTeMaTHIECKUE
MOJIETH JIJIsl pELIeHMs 33/1a4 PAaKTUYECKOT0 XapaKTepa U 3aJ1a4 U3 CMEXHBIX
JMCLUIUIMH, UCCIIEJOBATh MOIYYE€HHbIE MOJEIN U HHTEPIPETUPOBATH PE3YJIbTAT

MHO202PAHHOM Yaile U NPUMEHSIMb C8OUCMBA NIIOCKUX
V208 MHO202PAHHO20 Veld NPpu peueHul 3a0ady,

—  umemb npedcmasieHus 0 npeooPaz08anuu N000oUs,
20MOmemuu U ymems NPUMEHsIMb UX NPU peueHuu
3a0ay;

—  yMemb pewams 3a0ayu Ha NIOCKOCHU Memooamu
cmepeomempuiL;

—  yMmemb npuMeHsImb Gopmyivl 00beM08 NPU PeuteHun
3a0ay

Bexmopuot u

BJI&I[CTB IOHATUAMMU BEKTOPLI U UX KOOPAUHATHI;

—  Hocmuoicenue pezyromamos pazoena |,

KOOpOunam | — yMeTh BBIIOJIHATH ONEPAlMK HAJl BEKTOPAMU; —  Haxooums 0Ovem napaiieienunedd u mempa’opa,
ol é — HCIOJIB30BaTh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB IIPU PELICHUH 3a1a4; 3A0aHHBIX KOOPOUHAMAMU CEOUX BEPULUH,
RpOCMPARC | —  [ppuUMEHSATh YpaBHEHHUE IJIOCKOCTH, POPMYITY PACCTOSTHHS MEXKTY TOYKAMH, — 3a0a8amv NPAMYIO 8 NPOCMPAHCIEe;
mee ypaBHEHHE cepbl IPU PELIeHNUH 3a/ay; —  HAxoOumv paccmosiHue om moyku 00 NIOCKOCMU 8
— TMPUMEHSATH BEKTOPbI U METOJI KOOPAMHAT B IPOCTPAHCTBE IIPU PEILICHUH 3aj1a4 cucmeme KOOpOUHam;
—  Haxooumv paccmosiHue Mexncoy CKpeuusaouumucs
NPAMbIMU, 3ad0AHHBIMU 8 CUCTeMe KOOPOUHAMm
Hcmopusa — Hmetb nmpencraBieHe 0 BKJIa/1€ BBIAIOIINMXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH; Locmuoicenue pezynomamos pazoena |l
MmamemamukK | — JTIOHUMATh POJIb MATEMATHUKU B pa3BUTHU Poccun
u
Memoowt — Hcnonb30BaTh OCHOBHBIE METO/IBI 1OKAa3aTeIbCTBA, MPOBOAUTH JOKA3aTEIbCTBO U —  Jlocmuoicenue pe3ynomamog pazoena ll;
Mamemamux BBITTOJTHSTH OMIPOBEPIKEHHE; —  NpUMeHAmb Mamemamuyeckue 3HaHus K
Uu —

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTHUECKUX 3a]iay;

Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BATh KPACOTY
1 COBEPILIEHCTBO OKPYKAIOIIEro MUpa U IPOU3BEACHNHN HCKYCCTBA;

IIPUMEHSATH IPOCTENUIINE TPOrPAMMHBIE CPEJICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHNH MAaTEMaTHYECKUX 3a7ay;

M0JIb30BaThCS MPUKIIAHBIMUA IPOrPaMMaMH M IPOrpaMMaMy CUMBOJIbHBIX
BBIYMCIICHU JUIsl MCCIIEI0OBAHUS] MAaTEMAaTHYECKUX 0OBEKTOB

UCCTIEO0BAHUIO OKPYIHCAIOUWE20 MUPA (MOOeIUPOB8aHue
@uzuueckux npoyeccos, 3a0auu IKOHOMUKU)




COILEPKAHUE YYEBHOI'O IPEJIMETA

YucJia 1 BbIPaKEeHUS

PanmonanbeHelie yncna. OOBIKHOBEHHBIE U JAECSITUUHBIE APOOU, MPOLIEHTHI, OECKOHEUHBIE NIepuoanUueckue apoou. Ilpumenenune npobeit n
IIPOLIEHTOB JUIsl pELICHUS IPUKJIAJAHbIX 3a7a4 U3 Pa3JIMYHbIX OTpaciiell 3HAHUM U peabHOU KU3HMU.

JlelicTBUTENnbHBIE YKCia. ParioHanbHbIe M MpPALIMOHAIBHBIE YUCIa. ApU(PMETUUECKHUE ONIEPALIUHU C IEUCTBUTEIbHBIMU YucIaMu. Moyib
JICHUCTBUTENHHOTO YUCIIa U €0 cBoWcTBa. [IpubmkEéHHbIe BEIUMCICHHMS, IPaBUIa OKPYTJICHUS, MPUKU/IKA U OLIEHKA PE3yJIbTaTa BRIYUCICHUN

Crenensb ¢ I€MCTBUTENIBHBIM TTOKa3aTesaeM, cBoiicTBa creneHu. bunom Heiotona. Kopens crenenu n > 1 u ero cBoiictsa. Mcnosib3oBaHue
MOXOAIIeH (POpPMBI 3aMCH AEUCTBUTEIBHBIX YUCEI U PEIICHUS MPAKTUUECKUX 3a/1a4 U MPEACTABICHUS JAHHBIX.

Jlorapugwm, cBoiicTBa jiorapudma. JlecaiTHUHBIA U HaTypalibHbIN JIorapudm, umucio e. [IpeoOpazoBanue norapupMuUUYECcKux BbIPAKEHUMH.
Boeluncienue necATUYHBIX U HaTypaldbHBIX JOrapu(pmMoB Ha KanbKyjsTope. Pomip norapudmoB B paclimpeHUH NPAKTUYECKUX BO3MOKHOCTEH
€CTECTBEHHBIX HayK.

Panuannas Mepa yria, TPUrOHOMETPUYECKasi OKPY>KHOCTb. TpUroHOMeTpUYecKrue PyHKIMU YKuces U yrioB. OOpaTHble TPUTOHOMETPUUYECKUE
(GyHKIUY, UX TJIaBHbIC 3HAYEHUS], CBOMCTBA U IpapUKy.

[lepBuuHbIe MpeaCTaBICHUS O MHOXKECTBE KOMIUIEKCHBIX yucell. Anredpandeckas popma KOMILIEKCHOro yucia. JlelicTBUTenbHAas U MHUMAs
4acTb KOMIUIEKCHOTO uucia. JleMcTBUS C KOMIUIEKCHBIMM 4YHCIaMHu. TpuUroHoMmerpuueckas (opma KOMIUIEKCHOro uucia. KomiuiekcHo
CONPSKEHHBIE Ynciia. Molyllb U apryMeHT yuciia. PereHne ypaBHEHUI B KOMIUIEKCHBIX YUCIaX.

OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXKIAeCTBA. DOPMyIbl MPUBEACHUS, CIOKEHHUS] TPUTOHOMETPUUECKUX (PYHKUMHA, (POpMYJbl JBOMHOIO U
MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanre CyMMbl, pa3HOCTH B IPOU3BEACHUE TPUTOHOMETPUUECKUX (PYHKIIHMM, 1 HA00OPOT.

YpaBHeHMs M HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBbIE NPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE YpAaBHEHUS M YpaBHEHUS-CIEIACTBHUSL.
HepaBeHcTBO, pelieHne HEpaBEeHCTBA.

[IpeoOpazoBanue BhIpaKeHH, COACPIKANTUX JIOTapU(MBI.

Jlorapugmuueckue ypaBHEeHUs! M HepaBeHCTBa. [IpocTeiinie nokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

TpuroHomeTpuyeckue ypaBHEHUS.

OpHopoaHbIE TPUTOHOMETPUYECKHE YpaBHEHUs. PelieHue NpocTEeHIIMX TPUTOHOMETPUUECKUX HepaBeHCTB. IIpocreiinine cuctemsl
TPUTOHOMETPUYECKUX YPaBHEHUH.

['paduueckoe perieHre ypaBHeHU U HEpaBEHCTB. MeTO/1 MHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB.

Pemenue 3agad ¢ MOMOIIBIO YKMCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJIHOM IMEPEMEHHOM, C MPUMEHEHUEM H300paxKeHus
YHUCJIOBBIX MPOMEKYTKOB.

Pelenue ypaBHeHMI 1 HEPABEHCTB, COAEPKALIUX MEPEMEHHYIO MO 3HAKOM MOAYJIS.
CucreMbl TOKa3aTENbHBIX, JIOTApUPMUUECKMX UM HUPPALMOHANBHBIX YypaBHEHHH. CHCTEMBl TOKa3aTENbHBIX, JIOTApPU(PMUUYECKHX H
UPPALMOHATIBHBIX HEPABEHCTB.



[Ipeo6GpazoBaHus UUCIOBBIX BBIPAXKEHUI, COIEPIKALIUX CTEIIEHU U KOPHHU.

HppauroHaabHble ypaBHEHUS.
VYpaBHEeHUs, CHCTEMBI YpaBHEHUH ¢ apaMeTpoM. Penienue 3a1ad ¢ UCHOJb30BaHUEM CBOMCTB YHCE U CUCTEM CUMCIICHHUS, IETUMMOCTH, AOJIEH
W 4acTeil, MpOIEeHTOB, MOAyJiel uucen. PelieHne 3amad ¢ MCHOJIB30BAaHUEM CBOWCTB CTENEHEW M KOpPHEW, MHOTOWIEHOB, NpeoOpa3oBaHUM
MHOTOYJICHOB U JAPOOHO-pAIlMOHANBFHBIX BBIpAXKEHUN. PelieHue 3afad ¢ HCIONB30BAHHEM TPAAYCHOM Mephl yria. MoJylb uyucia U €ro
cBoiicTBa. PemieHue 3amady Ha JBIKEHHE W COBMECTHYIO pabOTy, CMECH M CIUIaBbl C TMOMOUIbIO JIMHEHWHBIX, KBaAPATHBIX U JIPOOHO-
palMOHAIBHBIX YPABHEHUW U UX CHCTEM.
Pewenue ypasnenuii cmenenu viue 2 cneyuanvuvix 6uoos. Teopema Buema, meopema be3y. Ilpugooumvle u nHenpusooumvle MHO2OUIEHbI.
Ocnognas meopema anceopwi. Cummempuieckue MHo2ouaeHvl. Llenoyucnennvle u Yero3HauHble MHO2OYIEHbI.
Luogpanmoswr ypasnenus. [{ennvie opobu. Teopema Depma o cymme K6aopamos.
Cymmol u psaobl, MeEmMoObl CyMMUPOSAHUS U NPUSHAKU CXOOUMOCHU.
Teopembi 0 npubaudICenUy OeticmeUmenbHblX Yucesl payuoHaIbHbIMU.
MHnoorcecmsa na KOOpOUHAMHOU NIOCKOCU.
Hepasencmeo Kow—Bynsaxoeckozo, nepasencmeo Hencena, nepasencmea o cpeonux.

DyHKIUU
[Tonsitue Qynkiuu. OyHkiuUa, crnocodbl 3amanus (yHkuuu. B3anmHo oOpatHble QyHkiuu. Kommosumwms dyskumii. 'paduk dyHKUIMM.
OnemeHTapHbie npeoOpazoBanus rpaduxoB dyHkumit. I[loctpoenue rpaduxoB GyHKIMH, 3aJaHHBIX pa3TU4YHBIMU criocobamu. OOIacTh
onpeneneHus U 001acTh 3HAYCHUHN QYHKIIUU.
Hymu ¢(yHKIMM, MpoMeKyTKH 3HAKOMOCTOSIHCTBA. HempephIBHOCTP M MOHOTOHHOCTh (QYHKIHNA. MaKCHMyMbl U MHUHUMYMBI (DYHKITHH.
HawnGonpmiee n HanmeHnbiee 3Hadenne Gyaknun. [leproandeckue GyHKIIMA U HANMEHBINNA 1epro1. YeTHbIe U HedeTHbIe GyHKIMHA. PyHKYUU

«OpobHas wacms yucia» y = {X} U «yenas yacmo yuciay Yy = [x] ,

Hcnonp3oBanre CBONCTB U TpapUKOB JTMHEHHBIX M KBAJIPATUYHBIX (PYHKIIUN, OOpaTHOM MPOMOPIIMOHAIBHOCTH U QYHKIMH Y = Jx.

[IpeoOpazoBanus rpauKoB PYHKIMI: CABUT, YMHOKEHHE HA YUCIIO, OTPAXKEHUE OTHOCUTEIBLHO KOOPAUHATHBIX OCEH.

[Tpumeps! QyHKIIMOHATBEHBIX 3aBUCUMOCTEN B PEAIbHBIX MPOIIECCaX U SIBJICHUSIX.

CrenenHast QyHKIUSI C HaTypaJdbHBIM U IeJbIM TOKazaTesneM. E€ cBoiictBa u rpaduk. CBolicTBa U rpaduik KOpHS n-oif CTENEHW Kak
GbyHKIMHA 00paTHOM CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

[TokazaTenpHas GyHKIMA U €€ CBOMCTBA U Tpaduk, pyHKIUA y=e*. Unucno e.

Jlorapudpmuyeckast QyHKIUS U €€ CBOMCTBA U rpaduK.
Tpuronomerpruueckue (yHKIIMH YHUCIOBOIO aprymMeHTa y=C0SX, y=sinx, y=tgx, y=ctgx. CBoiicTBa U TpaduKku TPUTOHOMETPUUECKUX
GyHKLIMA.

OOpatHble TPUTOHOMETPUYECKUE (DYHKIIMH, X TJIABHbIE 3HAUECHHUSI, CBOMCTBA U IPAPUKHU.



OyHKIMOHANbHBIE 3aBUCHMOCTH B pEalbHBIX IMpoleccax M SBICHUAX. [paduku peanbHBIX 3aBUCHMOCTE.Permenne 3amau ¢
MCIOJIb30BaHMEM YHCIOBBIX (PYHKINN U UX TpadUKOB.

JIeMEHTBbI MATEMATHYECKOI'0 AHAJIHU3A

[TocnenoBarenbHOCTH, COCOOBI 3aJaHMsl MOCIIEN0BATENbHOCTEN. MeTol MaTeMaTUUeCKOH MHAYKUHUU. MOHOTOHHBIE U OTpaHUYEHHBIE
HOCJIe0BaTENbHOCTH. VIcTOpUS BOBHUKHOBEHUSI MaTEMaTUUECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJlbIX.

Apudmernueckass ¥ TeoMmMeTpudeckas mporpeccuu. beckoHeuHo yObIBaromias reomeTpudeckas mnporpeccus. CymMma OECKOHEYHO
yOBIBAIOIIE reoMeTpHUUECKOi nmporpeccuu. JINHEMHbINA U 3KCIIOHEHIHANBHBIN pocT. Yucno e. @opMyiia clIoKHBIX IPOLUEHTOB. Mcnoib3oBanue
MIPOTPECCUU JIJISl PELICHUS peabHBIX 33]1a4 NPUKIAJHOIO XapaKTepa.

HenpepsiBHocTh pyHkiuu. [lonstue npenena @ynkiuu B Touke. [lonstre npenena QyHKIuU B OECKOHEYHOCTH. ACHUMIITOTHI rpaduka
GyHKLIMH.

[IpuMeHeHure Npyu pelIeHUH 3a]]a4 CBOMCTB apu(h)METUUECKONW U T€OMETPUYECKON MPOrpeccuy, CYMMUPOBaHUSI OECKOHEUHOM cXOoasuIeiics
re€OMETPUYECKON IPOIPECCHH.

Huddepentmpyemocts dynkuuu. IlpousBonnas (yukiuu B Touke. KacarenbHas k rpaduxy dbynkuuu. ['eomerpudeckuit u (uU3MUeCcKuit
cMbIc pou3BoAHOM. [Ipumenenne mpousBogHOM B pusuke. [Ipon3Boanblie 3nemMeHTapHbIX QyHKIMH. [IpaBuna quddepenunpoBanus.

Bropas npousBoHas, ee reoMeTpuueckuil U puznyeckuil cmbici. [IponsBoiHas CioxHON QyHKIUH.

Touku 3xcTpemyma (MakcumMyMa U MUHUMyMa). McciaenoBanue sneMeHTapHbIX (DYHKIUN Ha TOUKU SKCTpEMyMa, HauOoJbllee 1 HauMEHbIIIee
3HAUYEHUE C MOMOIIBIO MPou3BOAHON. [locTpoeHune rpadukoB GyHKIMNA C TOMOIIBIO TPOU3BOAHBIX. [[puMeHeHrne MPOU3BOIHOM TIPU PEIlleHUN
3a1a4. HaxoxaeHue skcTpeMyMoB (PYHKIMIM HECKOIBKUX EPEMEHHbIX.

ITepBooGOpaznas. Heomnpenenennbiit unterpain. I[lepooOpasnbie anemeHTapHbiX GyHkiud. [nomans kpuBoiauHelHou Tpanenuu. dopmyna
Hrerorona-Jleiionuna. OnpeneneHHbii HHTErpai. Beluncnenue miomaaen miockux Guryp u o0beMoB Tell BpallleHHs ¢ MTOMOIILI0 UHTErpara.
Mertonbl penieHns pyHKIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

[Ipumepsl pemenuid  auddepeHuuanbHbIX ypaBHEHH. MaTemaTuyeckoe MOJENMPOBAHUE PpPEANbHBIX MPOLECCOB C  MOMOIIBbIO
muddepeHnrnanbHbIX ypaBHEHUH.

CraTucTuKa M TCOPUHA BepOHTHOCTeﬁ, JJOTUKA U KOMﬁI/IHaTOpl/IKa

Hcnonb3oBanue TabMWIl W aUarpamMMm Jjsl Npe/CTaBleHUs AaHHBIX. PelieHue 3ajay Ha NMPUMEHEHHE OMMCATENIbHBIX XapaKTEPUCTHK
YHUCJIOBBIX HA0OPOB: CPEIHUX, HAUOOJIBILIETO U HAUMEHbILIETO 3HAUCHUsI, pa3Maxa, JUCIEPCUH U CTaHJAPTHOTO OTKIOHEHUS.

Bbluucienue 4acToT U BEpOSATHOCTEN COOBITHIA.

Boluucienue BepOATHOCTEN B ONMbITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU Hcxoaamu. Vcnoap30BaHre KOMOMHATOPUKHY.

Brruucienne BepoATHOCTEN HE3aBUCUMBIX COOBITHH.
Hcnonb3oBanue GopMyIibl CIOKEHUSI BEPOATHOCTEH, AMarpamMm Dilniepa, 1epeBa BeposiTHOCTeH, popmyisl beprysm.



YcnoBHas BeposATHOCTh. [IpaBuiio ymHO)keHusa BepostHOocTerd. Dopmyiia nosHoM BepostHocTH. Dopmyna balieca.

JluckpeTHble ciaydyaliHble BEJIMUMHBI U pacnpeneneHus. CoBMecTHbIE pacnpeenenus. Pacnpenenenue cyMMbl U TPOU3BEIECHUST HE3aBUCUMBIX
CIIyYallHbIX BEJIMYHMH. MaTeMaThdecKkoe O0XXUIAHHWE W JUCIEPCHS CIYyYallHOM BEJIMYMHBI. MaTremMaThdeckoe OXUJAHHE U JTUCIEPCHS CyMMBbI
CIIyYalHBIX BEJIMYMH.

bunapnas cnydaiiHas BenuuuHa, pacnpeneneHue bepHymum. ['eomerpuueckoe pacnpenencHue. bHHOMHAIBHOE pacHpencieHue U €ro
CBONMCTBA. | HmepreoMeTpuyecKoe pacrpeeseHue U ero CBOMCTBA.

HenpepriHble cinydaiinbie BenuuuHbl. [IToTHOCTE BeposTHOCTH. DyHKIMSA pacnpeneneHus. PaBHoMepHOe pacnpeesieHue.

[TokazarenbHOE pacrpeneiaeHue, ero napaMmeTpsbl.

Pacnpenenenne Ilyaccona u ero npumenenue. HopmansHoe pacrnpenenenue. @ynkuus Jlannaca. [lapamMeTpbl HOpMaJIbHOTO pacnpeaciCHUsI.
[Ipumepsl ciiydallHBIX BETUYHH, MTOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHHH, pocT YenoBeka). LlenTpanbHas npenenbHas
TeopeMa.

HepasenctBo YeOnieBa. Teopema UebnimeBa u teopema bepHyiu. 3akoH 607bIMX ynced. BEIOOPOUHBIN METOT U3MEPEHHS BEPOSITHOCTEH.
Poub 3akoHa OONBIIMX YKCEN B HAYKE, IPUPOJIE U OOILIECTBE.

KoBapuanusa aByx ciydailHbIx BeqnyuH. [loHsiTHe 0 Ko3pduuumente koppensiuud. COBMECTHblE HAOMIOACHUS JBYX CIyYalHBIX BEJIMYHUH.
Br16opounsiii ko3 puimeHT koppensuuu. JInneiiHas perpeccus.

Cratuctuueckas rumnore3a. CTaTUCTHKAa KPUTEPUS M €€ YPOBEHb 3HAYMMOCTH. lIpoBepka mnpocTeMmMX THUIOTE3. OMIUPUYECKHE
pacrpeneneHus U UX CBsI3b C TEOPETUYECKUMU paclpeeacHusIMu. PanroBas koppensuus.

[Toctpoenune coorBeTcTBUI. UHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUSA. buekuun. J[uckpernas HenpepolBHOCTS. [ [punnun {upuxie.
Koauposanue. J[BonuHas 3anuchk.

OcHoBHble moHsATHS Teopuu Tpados. [depeBbsa. Bomunoe nepeBo. CBa3zHocTh. KommoHeHThl cBs3HOCTH. IlyTm Ha rpade. DiinepoBbl U
['aMHJIBTOHOBBI Ty TH.

JIeMEHTbI TEOPHMH MHOKECTB.

MHOXeCTBO, Omepalui HaJ, MHOKECTBAMH U WX CBOWCTBA (YUCIIOBBIC, TEOMETPUUECKUX (PUryp). XapakTepUCTHUYECKOE CBOMCTBO, DJIEMEHT
MHOECTBA, IyCTO€, KOHEUHOe, OeckoHeuHoe MHOkecTBO. CriocoObl 3amanus MHOXeCTB IlommHOXkecTBO. OTHOUIEHUS MPUHAJICKHOCTH,
BKJIIOUEHHSI, paBeHCTBa. Onepanuu HaJ MHOXKecTBaMU. Vcronb3oBaHue onepauuii HaJ MHOXKECTBAMHM U BbICKa3bIBaHUsMU. Kpyru Diinepa.
KoHeuHble 1 OeCKOHEUYHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

HctuHHBIE M JIOKHBIE BBICKA3bIBaHUS, OINEpallud HaJ BbICKAa3bIBAaHUSIMU. AJreOpa BbicKazbiBaHWi. CBs3b BBICKa3bIBAHUN C MHO>KECTBAMHU.
KBaHTOpBI CylIeCTBOBaHUS U BCEOOIIHOCTH.

3akoHbl JIOTUKA. OCHOBHBIE JIOTUYECKHE TTPaBWIA. PelieHrne JOrM4eckux 3a/1ad ¢ MCIHOJIb30BAHHEM KPYroB OWJepa, OCHOBHBIX JIOTHUECKUX
ITPaBUIL

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMAaTHUYECKOrO OOBEKTa, CIEACTBHE, J0KA3aTebCTBO, PABHOCWIIbHBIE YPaBHEHUS. YMO3aKIIOUECHHUS.
ObocHoBaHMs U J0Ka3aTENbCTBO B MaTeMartuke. Buabl MaTemaTnueckux yTBepxaeHuid. Bunbl gokazatenscTB. MaTemaTHueckass HHIYKIUS.



VYTBepkaeHusi: 00paTHOE NAaHHOMY, IPOTHUBOMOJIOKHOE, 0OpaTHOE MPOTHUBOMOJIOKHOMY NaHHOMY. IIpu3HaK u CBOICTBO, HEOOXOAUMEBIE U
JNOCTATOYHBIE YCIOBHS.
OcHoBHast TeopeMa apumeruku. OctaTku u cpaBHeHus. Anroput™m EBkmnpa. Kutaiickas Teopema 06 octarkax. Manas teopema depma. Q-
WYHbIE CUCTEMBI curciieHns. DyHKuua Dilepa, YUCI0 U CyMMa JEIUTENEeH HaTypallbHOTO YHCIIA.
Hcnonbs30BaHrEe HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM, YUCIOBBIX MPOMEXKYTKOB, UX 00OBEIMHEHNUN U IEPECEUCHH.
Huarpammsbl Jiinepa—Benna. [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO alllapaTa Jijisl OMMCAHMS peajbHbIX IPOLECCOB U SIBJICHUW, IPH
pEIIeHNH 3a/1a4 U3 JPYTUX YYEOHBIX MIPEIMETOB.

Hcropust MaTeMaTuKHU
Hcropus pa3BuTHs MOHATUSA YUCA: KOMIUIEKCHBIE YUCIIA, KOPHU N-U CTETICHHU.
HcTopust Borpoca 0 HaxoxkaeHuu (GopMys KOpHel anredpanyeckux ypaBHeHuil. @opmynsl Kaprano.
OcHoBHas TeopeMa anreOpsl.
Ucropus pazsutus anreopsl: H. Abens, 2. besy, K. I'aycc, V. I'opuep, H. Tapranes, [1. ®epma, C. Deppo.
Hcropust Bompoca 0 HaX0KIEHUH KOMILJIEKCHBIX KOpHEH KBaJpaTHBIX U KyOndeckux ypaBHenuii: [x. Kapmnano, A. Myagp.
HepaspemumocTs B pagukanax ypaBHEHH CTETIEHH, OOJIbIIIEH YEeThIpEX.
Ucropus pa3sutusi MaTeMaruyeckoro ananusza: JI. Komm, JI. Kponekep, U. Kemnep, U.Hptoton, I'.JIeliOnut.
Ucropust pa3sutus norapudmoB u jorapudpmuueckux tadmnuil: Y. bropru, 1. Henep, I'. bpurc, A. Bnakk.
PazButne marematuueckou noruku: Y. [lupc, @. Opure, [Ix. Benn.
Ucropust pa3Butusi Teopuu BepositHocte u cratuctuku: 11. depma, X. Toitrenc, A.bepuymnu, I1. Jlamnac, I1. JI. Ye6simes, . HproTOH.

I'eomeTpus

Pelenue 3a1a4 ¢ UCHOJIb30BaHUEM CBOMCTB (PUTyp Ha IUIOCKOCTHU. PerieHue 3amayd Ha JOKA3aTelIbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB.
[IpumeHeHne MNPOCTENIIMX JIOTUYECKUX MpaBuil. PemeHne 3agad C HUCIOIb30BAHUEM TEOPEM O TPEYTrOJbHUKAX, COOTHOUIEHWUW B
MPSIMOYTOJIBHBIX TPEYTrOJbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIpEXyroyibHHUKaMu. PelmieHue 3a7ad ¢ MCHONb30BaHHEM (DaKTOB, CBSI3AHHBIX C
OKPYKHOCTSIMUA. BBIUHCIIEHHE YIJIOB ¢ BEPIIMHOW BHYTPU M BHE Kpyra, yriia MEXAy XOpPAOM M KacarelbHOM, Teopema O NMpPOU3BEICHUU
OTpe3KoB xopA. Teopema 0 KacaTelbHON U ceKyller. Pemenne 3a1ad Ha U3MEPEHUS HA TIOCKOCTH, BBIYUCIICHUS JIUH U TUIOIIAAEH.
Pemrenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB U KOOPAWHAT.
Harnsannasa crepeomerpus. [Ipusma, napamienenunesn, nupamuaa, TETPadap.
OcHOBHbIE MOHATHUS TEOMETPUHN B TpocTpaHcTBe. [loHATHE 00 akcMOMaTUYECKOM METO/ie. AKCHOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX.
Teopema MeHenas g TeTpa’apa.

ITonstue ceuenus. IlocTtpoeHue siemeHTapHbIX cedeHuil. I[locTpoeHue cedeHuii MHOIOTPAHHUKOB METOAOM ciienoB. LleHnTpansHOe

npoektupoBanue. IloctpoeHne ceyeHnit MHOTOIPaHHUKOB METOI0M IIPOCKIIUH.
CkpeumBaronecs MHpsIMbIE B IIPOCTPAHCTBE. YTON MeXAy HUMH. Pemenue 3amad no teme «B3aummHOEe pacnosiokeHue NpsIMbIX B



IIPOCTPAHCTBE. YTOI MEXAY MNPAMBIMHU B IPOCTPAHCTBEN». METOABI HAXOXKIAEHUS PACCTOSIHUNA MEXAY CKPEIIMBAIOIIMMUCS NPSIMBIMHU.
[TapannensHpie npsmble B mnpocTpaHcTBe [lapamnenbHOCTs NPSMOM M IUIOCKOCTH, IIPU3HAKM W CBOMCTBA. Pemenue 3amad mo Tteme
«[TapannenbHOCTH IPsAMOI U MI0cKocTUY [lapannenbHoe MpoeKTUPOBAaHUE U U300pakeHuEe UTyp.

[TapamiensHOCTH MIIOCKOCTEN. CBOKCTBA MapajuIeIbHbIX IJIOCKOCTEN

Teopembl 0 mapamnenbHOCTH TPSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapannenbHoe mpoekTUpoBaHue U H300pakeHue Quryp.
I'eomeTpuyeckne MecTa TOUEK B POCTPAHCTBE.

[lepneHaAUKYISIPHOCTh MOPSIMOM M IJIOCKOCTH. OpTOroHalibHOE MpoekThpoBaHue. HakinoHHele m npoekuuu. Teopema o Tpex

NEPIECHANKYJIIIpaX.

Buns! terpasapoB. OpTOLCHTPUYECKHUI TETPA3Ip, KAPKACHBIA TETPasAp, paBHOIpaHHbINA TeTpasap. lIpsmoyroneHelil Terpadap. Menuansel u

OumMmenuaHsbl TeTpasapa. JlocTpanuBaHue TeTpasapa 10 napaiesnenumnesa.

Paccrostnust mexny ¢purypamu B poctpancTse ( PaccTosiHus oT Touku 10 miockoctu. PaccrosiHue ot npsiMoit 1o mockoct. Paccrosinue
MEXy MapajuIeJIbHBIMU IUNIOCKOCTSAMHU. PaccTosiHue MeXAy CKpEIMBAOIIMMUCS IPSIMBIMH).
OO neprneHaNKYJISp ABYX CKPELUIUBAIOUINXCS MPSIMBIX.

VYTIIBI B IPOCTPAHCTBE. YTOI MEXAY NMPSIMOUN U INIOCKOCTBIO J{ByrpaHHBIN yroJ, IMHEMHBIM YroJl IBYTPaHHOTO YIJIA.

[lepniennuKyisipable  IUIOCKOCTH. [lmomane oproroHanpHOM mpoekuuu. [lepneHaukynspHOE cedeHue Mpu3Mbl. TpexrpaHHbli U
MHOTOTPaHHbIN yroJl. CBOMCTBA IJIOCKUX YIJI0OB MHOTOTPAHHOTO yria. CBOMCTBA IJIOCKUX M ABYIPAHHBIX YTJIOB TPEXIPAHHOIO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JIJII TPEXTPAHHOTO YyTJa.

Buael mHOrorpanHukoB. Pa3Beprkm MHororpanHuka. Kpardaimme nyTM Ha NOBEPXHOCTM MHOrOrpaHHuka.Teopema Ounepa.
[IpoctpanctBennass teopema Iludaropa.. IlpaBuibHBIE MHOTOIpAaHHHUKHU: TpaBWiIbHAas MpU3Ma W MpaBWJIbHAs NUpaMUAd, MpaBUIIbHAS
TpEeyroyibHasi MUpamMua W MpaBWIbHBINA TeTparap, KyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, JOAEKA’dAp U MKOCAIP.
IIpaBriIbHBIE MHOTOIPAHHUKU. /JIBOMCTBEHHOCTH IPABUIIbHBIX MHOTOI'PAHHUKOB.
[Tpusma. [Tapamnenenunesn. CpoiicTBa napamienenunena. [IpsamoyronsHeiii napamienenunes. HakioHHbIE TPU3MBL.
[Mupamuna. Buner nupamun. [lupamuna: n-yroiapHas nupaMuja, nNpaBuiibHasg U yceu€HHas nupamuabl. CBolicTBa pédep U OOKOBBIX TpaHei
MpaBuiIbHOW mnupamui. llnomanes MOBEPXHOCTM YCEUYEHHOM IHPAMUIBI. OneMeHThl MNpaBWwibHOW mnupamuasl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMHU peOpaMy U TPaHsIMHU, UX OCHOBHBIE CBOICTBA.
[Imomaau noBepXHOCTEW MHOTOIPAHHUKOB. [11101Iaab MoBEpXHOCTH HUIIMHPA, TUPAMUIBI.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE
[loHATHSA: BEKTOP B MPOCTPAHCTBE, HYJEBOM BEKTOpP, MJIMHA HEHYJEBOTO BEKTOPAa, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABIICHHBIE H
MIPOTUBOITIOJIOKHO HAIIPABJICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. J[€WCTBUA € BEKTOpaMU: CJIOKEHHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha unciio. CBOMCTBA CI0KEHUSI BEKTOPOB. CBOWCTBA YMHOXEHHS BeKTOpa Ha uncio. [loHsTue
KOMIUTaHapHbIe BEKTOPHI. [IpU3HaK KOMIIaHApHOCTU TPEX BEKTOPOB. lIpaBuiio mapaiuenenunena. Teopema o pas3noKeHUH BEKTOPA MO TPEM
HEKOMIUIaHApHBIM BekTopaM. [IpsmoyrosibHas cuctemMa KoopAuHAT B npoctpaHcTBe. KoopamHatel BekTtopa. CBsA3b MEXAY KOOpIWHATAMU
BEKTOpa ¥ KOOpAMHATaAMU TOYEK. YTOJ MEXAYy BeKTopaMH. CKalsipHOE ITPOU3BEICHUE BEKTOPOB.



Bekropsl B mpoctpaHcTBe. Omnepanuu HaJ BeKTOpaMu. BekTopHoe ymHOKeHHE BEKTOpoB. (CBOWCTBAa BEKTOPHOI'O YMHOKEHHS.
[IpsimoyronbHast cucreMa KoopAMHAT B mpocTpaHcTBe. KoopaunaTtel BekTopa. Pasnokenue BekTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIN
METO/1 IIPU PEIICHUH FT€OMETPUUYECKUX 3aaU.

Tena Bpamenus.

[MonsiTyst: MUIMHAPUYECKAsE MOBEPXHOCTh, KOHUYECKAs! MMOBEPXHOCTh, cpeprudeckasi MOBEPXHOCTh, 00pa3yromue moBepxHocteit. Tena
BpallleHUs: HWINHIP, KOHYC, YCeUEHHBIN KOHYC, chepa, map. Bzaumaoe pacnonoxenne chepsl U INIOCKOCTH, KacaTeldbHasl INIOCKOCTh K cdepe.
N3o0paskeHne Ten BpalieHus Ha iockocTr. Pa3BépTka mummHapa u konyca. Cummerpust chepsl u mapa. CedeHns MWIMHIpa, KOHyca U mapa.
[ITapoBoli cerMeHT, MapOBOM CJIOM, MIAPOBOM CEKTOp (KOHYC).

YCEUYEHHBIN KOHYC.

DOneMeHThl ceprueckoid reomeTpun. Konnyeckue ceueHusl.

KacarenbHble npsMble 1 I0cKoCcTU. Brincanusie u onucanubsie cepsl. Kacaromuecs cheprl. KomOunanmu ten BpamieHus.

Bekropsl. Monynes BekTopa. PaBeHCTBO BEKTOPOB.

Bekropsl u koopauHatel. CymMmMa BEKTOPOB, YMHOKEHHME BEKTOpPA Ha YHCIO. YTOJ Mexay Bekropamu. KommmHeapHsie BeKTOpbl. Pa3noxkeHune
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaMm KomiuiaHapHble BEKTOpbI. Pasio)keHwe BeKTOpa MO TPEM HEKOMILIAHAPHBIM  BEKTOPAM.
Cxamsiproe npousBesienue. [Ipocreiimme 3a1auu B KOOpIMHATAX.

VYpaBuenue miockoct. @opMmysia pacCTOSHUSI MEXIAY ToukaMu. YpaBHeHUe chepbl. Dopmylia pacCTOSIHUS OT TOUKH JI0 MIIOCKOCTH. CIOCOOBI
3a/1aHus IPSIMOM YPaBHEHUSIMU.

Pemenue 3a1ay ¥ 10Ka3aTeNbCTBO TEOPEM C MOMOIIBIO BEKTOPOB U METOJIOM KOOPJAMHAT. DJIEMEHThI FT€OMETPUU MaCC.

[lonsitue o0bema. OOBeMbl MHOTOrpaHHUKOB. OO0bembl Ten BpaiieHus. O0beM cdepbl. Axkcuombl obdbema. BriBon (opmyn oO0bemMoB
MPSIMOYTOJIBHOTO TMapajuieNienuiena, Tpu3Mbl U nupamuibsl. GopMysbl 17 HaXOXIEHUsS oObema TeTpasjpa. TeopemMbl 00 OTHOLIEHHUSAX
00BEMOB.

[TpunoxkeHrs MHTErpaia K BHIYMCIECHUI0O 00BEMOB M MOBEpXHOCTEW Ten BpamieHus. [lnomans chepudeckoro nosica. O6beM 1IapOBOTO CIIOS.
[IpumeneHre 00BEMOB MPHU PELICHUH 3a]1a4.

[Tmomans chepsr.

Pa3BepTka nunusapa u konyca. [lmomaap moBepXHOCTH HUIMHAPA U KOHYCa.

KoMOuHanny MHOTOTpaHHUKOB U TE€J BPAICHHUS.

[Tono6ue B mpocTpaHCTRBE.

[IpeoOpazoBanue noaoOusi, romoteTusi. OTHOLIEHHE OOBEMOB M IUIONIA/Ied MOBEPXHOCTEH MOM0OHBIX (uryp.. Pemienune 3amau Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

J[BM:keHMsI B TPOCTPAHCTBE: TMApAUICTbHBIA TMEPEHOC, CUMMETPUSI OTHOCUTEIBHO IUIOCKOCTH, LIEHTPAJIbHAS CUMMETPHS, IOBOPOT
OTHOCHTENBHO MPSAMOW. J[BHYKEHUS B IIPOCTPAHCTBE
JIBxenust ipoctpancTBa. OtoOpaxkeHus. [[Brkenus u paBeHCTBO (uryp. O0mme cBoiicTBa aBrkeHuil. [Ipsmast u cepa Ditnepa.

IesieBble OpHEHTHPBI Pe3YJILTATOB BOCHUTAHUS HA YPOBHE CPEIHEro 0011ero oopa3oBaHus.



n/a

Hamnpasnenus

XapakTepUCTUKH (IIOKa3aTENN)

I'paxxnanckoe

OCO3HaHHO BBIPAKAIOUIMI CBOIO POCCUMCKYIO TPAKIAHCKYIO MJIEHTUYHOCTh B IOJUKYJIBTYPHOM H
MHOTI'OKOH(ECCHOHATIBHOM POCCUHCKOM O0IIECTBE, COBPEMEHHOM MUPOBOM coob1ecTBe. CO3HAIOMIMKA CBOE €IMHCTBO
¢ HaponoMm Poccum Kak HMCTOYHMKOM BJIACTHM M CYOBEKTOM THICSYENIETHEH POCCUMCKOW TOCYJapCTBEHHOCTH, C
PoccuiickuM rocy1apcTBOM, OTBETCTBEHHOCTb 33 Pa3BUTHE CTPAHbI, POCCUICKOM IOCYJapCTBEHHOCTH B HACTOSALIEM U
Oyaymem. [IposBastonmii TOTOBHOCTD K 3aiiuTe PouHBI, CIOCOOHBINH apryMEHTUPOBAHHO OTCTAaBATh CYBEPEHUTET U
JOCTOMHCTBO Hapona Poccum u Poccuilickoro rocynapcrBa, COXpaHsATb M 3alMINATh HCTOPUYECKYIO IIPaBAy O
Poccuiickom rocyaapcTse B IpOLUIOM U B COBPEMEHHOCTH. OpUEHTHUPOBAHHBIM HA aKTUBHOE IPAKIAHCKOE ydacTue
Ha OCHOBE YB@)KEHHUS 3aKOHA M IIPaBOIOPSAAKA, MpPaB M CBOOOJA COTPaKAaH, YBAXKEHMsI K HCTOPUYECKOMY U
KyJIbTypHOMY Hacienuio Poccun. OCO3HAaHHO W JESTEIBHO BBIPAKAIONIUN HEMPHUATHE 000N TUCKPUMHUHAIIMUA B
o0I1ecTBE IO COLHUAIBHBIM, HAIMOHAIbHBIM, PAaCOBBIM, PEIUTMO3HBIM IpU3HAKaM, MPOSIBIECHUH 3KCTpeMH3Ma,
TEppPOpHU3Ma, KOPPYIIHH, aHTHTOCYIapCTBEHHOW nesTensHOCTH. OO0nmafarommii ONbITOM TPAKAAHCKOW COIMAIbHO
3HAYUMOM JIeSATeNbHOCTH (IIKOJIBHOM CAaMOYIPABICHUH, JOOpPOBOJIBYECTBE, SKOJOTMUECKUX, HPUPOIAOOXPAHHBIX,
BOCHHO-NIATPUOTHUYECKUX U JIp. 00ObEIMHEHMSIX, aKIIUAX, IPOrpaMMax).

HanI/IOTI/IquKOC

Beipaxkaromuii CBOI ATHOKYJIBTYPHYKO HIEHTHUYHOCTb, IEMOHCTPUPYIOLIMI IPUBEPKEHHOCTb K POAHON
KYJIbTYpE Ha OCHOBE JIOOBU K CBOEMY HApOJy, 3HAHHUS €ro UCTOPUM U KyiabTypbl. Co3Hawomuil cedsi maTpuoTom
CBOET0 HapoJa U Hapona Poccuu B IeJIOM, ACSATEIBHO BBIPAKAIOIUI YyBCTBO IPUYACTHOCTH K MHOTOHAIL[MOHAJIbHOMY
Hapony Poccun, x Poccuiickomy OTedecTBy, CBOIO OOIIEPOCCUHCKYIO KYJIbTYPHYIO MICHTUYHOCTb. [IposiBisitonmii
JESATEIIBHOE [ICHHOCTHOE OTHOIIEHNE K HCTOPUYECKOMY U KYJIbTYPHOMY HACJIEAMIO CBOErO U APYTUX HaponoB Poccuu,
K HallMOHAJbHBIM CHMBOJIAM, Mpa3JHUKaM, MaMATHUKAM, TPaJULIMSIM HapoJIOB, MIPOKUBAIOLIMX B POJHON CTpaHe —
Poccun. IlposiBrstonuii yBa)keHHE K COOTEUECTBEHHUKaM, MPOKUBAIOIIMM 3a pyOeKOM, MOAACPKHUBAIOIMN HX
IpaBa, 3alUTy UX MHTEPECOB B COXPaHEHUH OOLIEPOCCUMCKON KYIbTYPHON UACHTUYHOCTH.

HyxoBHO-
HPaBCTBEHHOE

[TposiBisrOIIMI NPUBEPKEHHOCTh TPAAULMOHHBIM JYXOBHO-HPABCTBEHHBIM LIEHHOCTSIM, KYJIbTYPE HapOIOB
Poccun (¢ yueroM MHpPOBO33PEHUECKOTO, HAIIMOHAIBHOIO, PEIUTHO3HOTO CaMOOIPEAEICHUS! CEMbH, JHUYHOIO
camoorpeienenus). JleficTByromuil 1 OLEeHUBAIOUINI CBOE MOBEIEHUE U MOCTYIKH, MOBEJCHUE U MOCTYIKU APYTHX
JOZe ¢ MO3UMLUN TPAaJUIIMOHHBIX POCCUUCKUX yXOBHO-HPaBCTBEHHBIX, COLMOKYJIbTYPHBIX IIEHHOCTEH M HOPM C
Y4€TOM OCO3HAHUS MOCIEACTBUN NOCTYNKOB. CO3HAIONIMI U JEATEIBHO BhIPAKAIOINI TOHUMAaHNE LIEHHOCTH KaX 101
YeJIOBEYECKOW JIMYHOCTH, CBOOOABI MHPOBO33PEHYECKOr0 BBIOOpA, CaAMOOMPENEICHUS, OTHOLIEHUS K PEIUrHH U
pPEJIMTHMO3HON TPUHAJUIEKHOCTH 4eJoBeKa. JIeMOHCTpUpyrOmMi yBaKEHHE K NPEICTaBUTENAM PAa3IMUHBIX
STHOKYJBTYPHBIX TPYII, TPAJUIMOHHBIX PEeNUruil HapoJaoB Poccuu, HallMOHANbHOMY JOCTOMHCTBY, PEITUTHO3HBIM
yOeXKJIEHUSIM C Y4eTOM COOJIOACHUSI KOHCTUTYILIMOHHBIX MpaB U CBOOOJ Bcex rpakiaH. [loHumaromuit u aesreiabHo
BBIpAXAIONIMM [IEHHOCTh MEXPEIUTHO3HOT0, MEKHAIMOHATIBLHOTO COIJIacusl JIofel, rpaxkiaaH, HaponoB B Poccum.
CriocoOHbIM BeCTH TUANIOT C JIOAbMU Pa3HBIX HAI[MOHAIBHOCTEH, PETUTHO3HON MPUHAIEKHOCTH, JOCTUTaTh B HEM
B3aMMOIIOHMMAHHUS, HAXOIUTh OOIIME IeJId U COTPYIHUYATh JIJs UX JOCTHKeHus. OpUeHTUPOBAHHBIM Ha CO3/laHue
YCTOMYUBOW MHOTOJIETHOM CeMbH Ha OCHOBE POCCHMCKHMX TPAJMIIMOHHBIX CEMEHHBIX IIEHHOCTEH, MOHMMaHUU Opaka
KaK CO03a MYXUMHBI U JKEHIIMHBI JJIs1 CO3JaHUS CEMbU, POKJICHUS U BOCIIMTAHUS B HEU JieTel, HEPUATHS HACUIIUS B
CeMbe, yX0/Ja OT POJIUTENHCKOW OTBETCTBEHHOCTH. OOnamarounmii copMHUpPOBAHHBIMU TMPEACTABICHUSAMH O POJIU
PYCCKOTO M POJHOTO SI3BIKOB, JIMTEPATYpPhl B JKU3HM YelIOBEKa, Hapoja, obmiectBa, Poccuiickoro rocynapcrna, Ux




3HQYCHUM B JyXOBHO-HPABCTBEHHOM KyJIbType Hapona Poccuu, MHpPOBOM KyibType. JleMOHCTpUpYHOLIUN
YCTOMYUBBIA HHTEPEC K YTEHHUIO KaK CPEJICTBY MO3HAHUS OTEYECTBEHHOM M MUPOBOM KYJIbTYPBHI.

DCTETUUECKOE

3HAIOIMN U YBaXKAIOUIUI Xy/10’KECTBEHHOE TBOPUYECTBO CBOEI0 Hapoja, APYrHX HapoA0B, IOHUMAIOLIUI €ro
3HaueHue B KyibType. KpHUTHYECKHM OLEHUBAIOIUN M JEATEIBHO MNPOSBILSIIOMMN TOHMMAHUE SMOLMOHAIBHOIO
BO3/ICICTBUSl MCKYCCTBa, €r0 BIMSHHUS Ha JIyLIEBHOE COCTOSIHME M NoBeaeHue rofeil. Co3Harolui U JesTeIbHO
IPOSBIAIOIIMN IIOHMMAaHUE XYAOXKECTBEHHOW KYNbTYPbl KaK CpEICTBA KOMMYHHUKAllMM M CaMOBBIDAKEHUS B
COBPEMEHHOM OOILIECTBE, 3HAYCHHE HPABCTBEHHBIX HOPM, LIEHHOCTEH, TpaaUIUi B HCKyccTBE. OpHEHTHPOBAHHBIN Ha
OCO3HAaHHOE CAMOBBIPAXEHUE B Pa3HbIX BHUJAX HMCKYCCTBA, XYIOXXECTBEHHOM TBOPYECTBE C YYETOM POCCHUHCKUX
TPaJUIMOHHBIX JYXOBHBIX W HPAaBCTBEHHBIX IICHHOCTEW, HAa AICTETUYECKOE OOYCTPOHCTBO COOCTBEHHOTO OBbITa.
Bripaxaronuii MOHMMaHUE LIEHHOCTH OTEYECTBEHHOI'O M MHUPOBOIO XYHOXKECTBEHHOT'O HACIEIUsS, POJIM HApPOJHBIX
TpaguLUi U HAPOJHOI'O TBOPYECTBA B HCKYCCTBE.

duznueckoe

[ToHnMaromui ¥ BbIpaXAIOMIMI B MPAKTUYECKON ASITEIbHOCTH IIEHHOCTh JKU3HHU, 370POBbs U 0€30MacHOCTH,
3HAQ4YECHUE JIMYHBIX YCUIIMH B COXPAaHEHUU M YKPEIUICHUU CBOETO 30POBbs, 310POBbs APYrux JIoAeH. Beipaxkaroniuil
Ha MPAKTHKE YCTAaHOBKY Ha 3JIOPOBBIM 00pa3 >KM3HM (310pOBOE MHUTAHUE, COOTIOACHHE TMTHEHBI, PeXUM 3aHATUN U
oTIbIXa, (hU3MYeCKass aKTUBHOCTH), CTpPEMIICHHE K (PU3NYECKOMY CaMOCOBEPIICHCTBOBAHWIO, COOJIIONAIONIUN U
MpoMaraHIupyommil 6e30MacHblii U 370pOBBIA 00pa3 >ku3HH. [IposiBisromuii co3HaTenbHOE U 00OCHOBAaHHOE
HETPUSATHE BPEIHBIX U1 (PU3NIECKOTO U TICHXHMYECKOTO 3/I0POBbS MPUBBIUEK, MOBEACHUS (YIOTpEOICHUE aTKOTOJIs,
HAapKOTHUKOB, KypeHHE, UTPOBasi U UHbIE 3aBUCUMOCTH, AECTPYKTUBHOE MOBe/IeHHE B oOliecTBe U LU(poBoii cpene).
CoOumoarouii  mpaBwiia JIMYHOW HM OOIIECTBEHHOH OE30MacHOCTH, B TOM 4YHCIIe O€30MacHOr0 TOBEICHUS B
nH(pOpMallMOHHOHN cpese. Pa3BuBaromuii CBOM CIOCOOHOCTH aJanTUPOBATHCS K CTPECCOBBIM CUTYAIUsIM B OOILICHHH,
B Ppa3HBIX KOJUIEKTUBAX, K MEHSIOIUMCS COLUUAIbHBIM, HWH(OPMALMOHHBIM M MPHUPOJHBIM  YCIOBHUSIM.
JleMOHCTpHUpYIOIUIT HaBBIKM pPEe(IEKCHUH CBOEro (PU3UUECKOr0 M ICUXOJIOTHYECKOTO COCTOSIHUSA, COCTOSTHHS
OKpYXaloIIMUX JIIOJed C TOYKM 3pEeHUs O€30MaCHOCTH, CO3HATEIBHOIO YIPABJIECHHUS CBOMM ASMOLMOHAIBHBIM
COCTOSIHUEM, TOTOBHOCTb M YMEHHMsI OKa3bIBaTh MEPBYIO MOMOIIIb ce0e M IPYTUM JIFOJISIM.

Tpynosoe

VYBakawmuii Tpy, pe3ynabTaTsl TpyAa, TPYAOBYIO COOCTBEHHOCTh, MaTepUAIIbHBIE PECYPCHl U CPEJICTBA CBOU
U IpYTHUX JIIOJIeH, TPYJIOBbIE U PO(ECCUOHATFHBIE TOCTHKEHUS CBOMX 3E€MIISIKOB, UX COLIMATbHO 3HAYMMBIN BKJIA] B
pa3BUTHE CBOErO MOCENeHUs, Kpasi, cTpaHbl. [IposBistonuii chopMUpOBaHHbIE HABBIKM TPY0Jt00US, TOTOBHOCTh K
YECTHOMY TPYyAy. YYacTBYIOUIMH MPAKTUYECKH B COLMAIbHO 3HAYMMOW TPYIOBOM JEATEIBLHOCTH Pa3HOIO BHAA B
CeéMbe, WIKOJIE, CBOE€H MECTHOCTH, B TOM YHCJIE OIUIAYMBAEMOM TPYJAE€ B KAaHUKYJISPHBIE IMEPUOABI, C YYETOM
COOJIOZICHHSI HOPM TPYJOBOTO 3aKOHOJATeNbcTBAa. CIOCOOHBINM K TBOPUECKOW CO3UAATEIHHON COIMANBLHO 3HAUUMOM
pr210BOI71 ACATCIIBHOCTH B PA3JIMYHBIX CONUAJIBHO-TPYAOBBIX POJAX, B TOM YHUCIEC HpeJIHpHHHMaTeHBCKOﬁ
NESTENIbHOCTH B YCJIOBHUSIX CAMO3AaHATOCTH Wi 24 HaeMHOTo Tpyda. OpHEHTUPOBAHHBIN Ha OCO3HAHHBIA BBIOOP
chepsl TpymoBOH, MPodecCHOHATHHOW JEATEIPHOCTH B POCCHMCKOM OOIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX
IUIAHOB, TOTPEOHOCTEH cBoel ceMbu, OOIIecTBa. Bplpakarommii OCO3HAHHYIO TOTOBHOCTh MONYy4YEHUS
MpoeCCHOHAIBHOTO 00pa30BaHUs, K HEMPEPHIBHOMY OOpa30BaHHUIO B TEUCHHE KU3HH KaK YCIOBHIO YCIEUTHOMN
npodecCHOHaNbHOM ¥ OOIIEeCTBEHHOW jaeaTenbHOCTH. lloHMMaromuit cnenuduky TpYAOBOH JESTEIbHOCTH,
pPETYIMpPOBAaHKS  TPYAOBBIX  OTHOIIEHWH, camMooOpa3oBaHMsI U  MPOPECCHOHAIBHOW  CAMOIIOATOTOBKH B
UH(OPMALIMOHHOM BBHICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBBII YUUTHCS M TPYAUTHCS B COBPEMEHHOM OOILIECTBE.

DKOJIOTHYECKOE

Bripakaronuii 1 1eMOHCTpUPYIONTUH CHOPMUPOBAHHOCTH IKOJOTHYECKOW KYJIBTYPhl HA OCHOBE MOHUMAHHMS




BIIMSHUS COLMAJIbHO-DKOHOMHYECKUX IPOLECCOB HAa OKPYKAIOIIYI0 IPUPOAHYIO cpeny. lIpumensromuii 3HaHUA
COLIMAIIBHBIX U €CTECTBEHHBIX HAYyK Ul PEUICHM 3a[a4 I10 OXpaHe OKPYKaloUIeH cpeasl. Beipakaromuii nesarenbHoe
HENpUITHE JEUCTBUN, NMPUHOCALIMX BpPEI IMPUPOAE, OKpYKawolled cpeie. 3HAOMMNH U NPUMEHSIOMUNA YMEHUS
pasyMHOro, O€peXIMBOr0 IMPHUPOAONOIb30BaHUS B ObITY, B OOILECTBEHHOM IpocTpaHcTBe. Mmeromui u
Pa3BUBAIOIIMN ONBIT SKOJIOTHUECKH HAIPABIEHHOM, MPUPOJOOXPAaHHOM, pecypcocOeperarmomeil aesTeIbHOCTH,
Y4YacTBYIOUIMH B €ro NPpUOOPETEHUN APYTMMH JIIOJIbMHU.

8 ITo3HaBaTenbHOE

JlesiTennbHO BBIPAYKAIOLMI 1103HABATEIbHBIE MHTEPECHl B PA3HBIX IPEIMETHBIX 00JIACTAX C YYETOM CBOUX
crocoOHocTel, noctmxenuid. OOnagaromuii MpeJCTaBICHUEM O Hay4YHOH KapTHHE MHUpa C y4E€TOM COBPEMEHHBIX
JOCTHKEHUH HAYKU M TEXHUKH, TOCTOBEPHON HAyYHOH MH(pOpPMAINU, OTKPBITUSAX MHUPOBON M OT€YECTBEHHON HAYKH.
Bripaxkaronuii HaBbIKM apryMEHTUPOBAHHOW KPUTHKH AHTUHAYYHBIX MPEICTABICHUM, WJIe, KOHIICMIWMA, HaBBIKU
KpUTHYECKOro MbliuieHus. COo3HAIOMI U apryMEHTUPOBAHHO BBIPAKAIOLUI TOHUMAHNUE 3HAUYEHUS HayKH, HAyYHBIX
JOCTH)KEHUH B JKU3HM POCCHICKOro o0liecTBa, B 00€CleYyeHUH ero 0e30MacHOCTH, B T'yMaHUTApHOM, COLIMAIbHO-
HPKOHOMUYECKOM pa3Butuu Poccun B coBpemMeHHOM Mupe. PazBuBaromuili 1 NpUMEHSIOIMN HaBBIKM HAOJIO/IEHUH,
HAaKOIJICHUS U CHUCTEMaTU3aluu (aKTOB, OCMBICICHMS OIbITa B €CTECTBEHHOHAyYHOM M T'yMaHMTapHOH o0JsacTsx
ITIO3HAHMUSI, UCCIIENOBATEIILCKON NESITEIIBHOCTH.

TemaTnyeckoe IIIAHUPOBAHUE

HaunmenoBanue

KonuuectBo uacoB

TeMBI (pazjena) 8 7
YPOKOB

YPOKOB

6
YPOKOB

Conep:xaHue yueOHOro MaTepuasa

XapaKTepuCTHKH OCHOBHBIX BU/10B
AeATEeJIbHOCTH yJalmXxcsi (Ha ypoBHe
y4eOHBbIX 1eCTBHIH).

IMeneBbie
OPHEHTHPBI
pe3yJabTaToB
BOCIIHTAHMNS

JJIeMEeHThI 15
TeOpuH
MHOKECTB.

15

10

MHokecTBa (YUCIIOBBIE, TEOMETPUICCKHUX
¢uryp). XapakTepuCTHUYECKOE CBOMCTBO,
3NIEMEHT MHOXECTBA, ITyCTOE, KOHEUYHOE,

CB00OHO OnIEpUPOBATH MOHATHIMMU:
KOHEYHOE MHOXKECTBO, IEMEHT
MHOY€ECTBA, MIOJMHOKECTBO,

OeckoHeuHoe  MHOXecCTBO.  CrocoOsl nepecedyeHne, 00beANHEHNE U Pa3HOCTh
3agaHusl  MHOXecTB  [loIMHOXXECTBO. MHO>KECTB, UHCJIOBbIE MHOXKECTBA HA
OtHowmeHus IPUHAUIEKHOCTH, KOOPJIMHATHO MPSIMOM, OTPE30K,

BKJIFOUEHUS, paBeHCTBA. Omepanuu HaJ
MHOkecTBaMu. Mcronb3oBaHue onepanui
HaJ MHOYXECTBAMH M BBICKA3bIBAHUSIMH.

WHTEPBAJ, MOJYUHTEPBAI, IPOMEKYTOK C
BBIKOJIOTOM TOYKOM, Tpapudeckoe
MpeJICTaBJICHHEe MHOXKECTB Ha

Kpyru Oilinepa. Koneunsie u KOOPJIMHATHOM IIJIOCKOCTH;
66CKOHC‘IHI>I€, CUCTHBIC W  HCCUYCTHBIC 3a7aBaTh MHOXKECTBA IICPECUUCIICHUEM U
MHO’KECTBA. XapaKTepUCTHUYECKUM CBONCTBOM;
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HMcTuHHBIE W JIOJKHBIC BBICKA3bIBAHMS,
oTiepanviyl HaJl BBICKA3BbIBAHUSIMU. AieeOpa
svickazviganutli. CBS3b BEICKA3LIBAHUN C
MHOkKecTBaMU. KBaHTOpHI CyIIeCTBOBAHUS
1 BCEOOIITHOCTH.

3aKoHbl JOTHKH. OcHo8Hble Jo2uyecKue
npasuna. PeleHue nOTrMYecKUX 3aaad ¢
KCIIOJIb30BAaHUEM KpyroB Ditnepa,
OCHOBHbIX 102UYeCKUX NPABUL.
VYMo3akaroueHus. O0OocHOBaHUA "
JIOKa3aTeJIbCTBO B MareMaTuke. Teopemsl.
Bungel MaTemMaTHuecKUX — YTBEPKICHHIA.
Buowt ooxazamenvcme. Mamemamuueckas
uHoykyusa.  Ymeepoicoenus: — oopammuoe
O0aHHOMY, NPOMUBONOJONHCHOE, 0OPAMHOE
npomueonooxcHomy oannomy. lIpuszHak u
CBOMCTBO, HEOOXOJHMMBIE U JOCTATOYHBIE

YCIIOBUSL.

OcHogHnas meopema apugmemuxu.
Ocmamku u  cpaenenus.  Aneopumm
Eexnuoa.  Kumaiickas — meopema 00

ocmamkax. Manas meopema Depma. (-
uynvle cucmemvl cuucienus. Dyukyus
Dinepa, uucio u cymma Oenumenet
HamypaibHO20 YUcia.

Hcnons3oBaHnEe  HEPaBEHCTB U
CHUCTEM HEPABEHCTB C OAHOW NEPEMEHHO,
YHCIIOBBIX IPOMEXKYTKOB, ux
00BbeTMHEHNUH U TTepeceyeHui.

OIEpUPOBATH NOHATUSMU: YTBEPKACHUE,
OTpPULIAHUE YTBEPKICHMSI, UICTUHHBIE U
JIO’KHBIE YTBEPKACHHUSI, IPUUNHA,
CJIEJICTBUE, YACTHBIN Cilydail 0011ero
YTBEPKACHUSL, KOHTPIIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD DJIEMEHTA
MHO’KECTBY;

HaXOJUTh NepeceyeHre U 00beIMHEHUE
MHO’KECTB, B TOM YHCJI€ MPEICTABICHHBIX
rpadUecKy Ha YUCIOBOM MPSIMOM U HA
KOOPJMHATHOM TUIOCKOCTH;

IIPOBOAUTD JOKA3aTEJIbHbBIE PACCYKICHUS
JUIsl 000CHOBaHMSI HCTUHHOCTHU
YTBEPKICHUM.

B nosceonesnou srcuznu u npu uzyuenuu

opyeux npeomemos:
UCTIOJIb30BATh YMCIIOBBIE MHO)KECTBA Ha
KOOPJMHATHOM IIPSIMOM U HA
KOOPJMHATHOM IJIOCKOCTH JIJISl ONTUCAHUS
peabHBIX MPOIECCOB U SBJICHUNA;
IPOBOJUTH JJOKA3aTEIbHbIE PACCYKACHUS B
CUTYaIUsX TIOBCETHEBHON KU3HHU, TIPU
peLIeHNH 3a3a4 U3 APYrux NpeMeTOB

DOyHKIUHT

40

45

30

[Tonstue ¢yukuun. I['paduk GyHKIUU.

IToctpoenue rpaduKoB (GyHKIMH,
3aJJaHHBIX  Pa3JIMYHBIMH  CIIOCOOaMHU.
Ob6nacte  ompeneneHus W o0JacTh
3HaYeHUH QyHKLINU.

Hynm byHKINH, MIPOMEKYTKH
3HAKOINOCTOSIHCTBA.  HempepbIBHOCTH U

MOHOTOHHOCTH GyHKIMHA. Hambonbmiee u
HAauMEHBIIIEE 3HA4YCHUE GyHKITHIH.

BrnaneTs moHATHAMH: 3aBUCHIMOCTD
BEIMYMH, (YHKIIHS, apTYMEHT U 3HaUCHHE
GbyHKIUH, 00JIaCTh ONIPEIeICHUS U
MHO’KECTBO 3HaUeHUN (QYHKIUU, rpapuK
3aBUCUMOCTH, rpaduK GyHKINHU, HYIN
(GyHKIIUH, TIPOMEKYTKH
3HAaKOIIOCTOSIHCTBA, BO3pAacTaHUE Ha
YHCIOBOM ITPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM MTPOMEKYTKE, HAanOOJIbIIIee U
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[Tepuonuueckre GyHKIUN U HAUMEHBIIUH
nepuosl. YeTHble M HEYETHbIE (QYHKLUU.

Dynxyuu «Opodnas ywacmo yuciay Y = {X}

u «yenas wacmoe yuciay Y = [X] .

Hcnons3oBanne CBOICTB i
rpaduKOB JMHEHHBIX W KBaJIPATUYHBIX
byHKIHH, obpaTtHoi
MPOMOPIUOHAIIBHOCTH b3 byHKIIUN

y=+X.

[TpeobpazoBanus rpadukoB

GyHKIMI: CABUT, YMHOXEHHE Ha YHUCIIO,
OTpaXKEHUE OTHOCUTEIBHO KOOPJUHATHBIX
oceil.

[Tpumepsi (YHKIIMOHAITBHBIX
3aBHCHUMOCTE B pealbHBIX Mpoleccax H
SBJIICHUAX. Pemenue 3a7a4 c
MCTIOJIb30BaHUEM YHCIIOBBIX (DYHKIIUNA U HX
rpaduKoB.

Crenennast GyHKIHS U €€ CBOICTBa
u rpaduK.

[TokazatenpHast GyHKIUS U €€
cBoiictBa M rpaduk, ¢QyHKIUI Yy=eg".
Hucno e.

Jlorapudmuueckas QyHKIUS U ee
CBOMCTBA U IpaduK.

Tpuronomerpuyeckue (QyHKIUU YHCEN U
yrioB. OOpaTHblE TPUTOHOMETPUYECKHE
(GyHKIMY, UX TJIaBHbIE 3HAYCHMsI, CBOMCTBA

U rpaduKH.
Tpuronomerpudeckue byHKIIIH
YHCIIOBOTO apryMeHTa y =CO0SX,

y=sinx, y=tgXx, y=ctgXx. Coiictea u
rpaduKd TPUTOHOMETPHYECKUX (PYHKIIHIA.

O6patHble TPUTOHOMETPUYECKHE
(YHKLIUH, X TJIABHbIE 3HAYEHHSI, CBOWCTBA
U rpaduky.

HaMMEHbIIIee 3HaUeHue (PyHKIMH Ha
YHCIOBOM ITPOMEXYTKE, IEPUOANYECKAS
(byHKLWS, TIEPUOJ, YETHAS ¥ HEYeTHAas
(GyHKLINU; yMETb IPUMEHATh 3TU MOHATHS
NIPU PEUICHNUH 337a4;

BJIAJI€Th TOHATHEM CTENICHHAs (QYHKIINS;
CTPOUTSH €€ rpauK U yMEeTb IPUMEHATh
CBOICTBA CTENICHHOUN (PYHKLIUH MPH
peLIeHNH 3aa4;

BJIAJICTh MMOHATUSAMH ITOKa3aTebHAs
(byHKILHS, SKCTIOHEHTA; CTPOUTH UX
rpadMKu U yMETh IPUMEHSTh CBOWCTBA
MOKa3aTeIbHON (PYHKIUU NP PEIICHUH
3ajay;

BJIAJICTh MMOHATHEM JIoTapu(hMUIecKast
(byHKIUS; CTPOUTH €€ TpaduK U YMETh
HIPUMEHSATH CBOICTBa JlorapuMuyeckoi
(GYHKIMM IpU PELICHUH 3a/1a4;

BJIAJICTh MOHATUAMHI
TPUTOHOMETpUUYECKUE (PYHKIMH; CTPOUTH
uX rpaduKu ¥ YMETh IPUMEHSITh
CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIIHIH
NIPU PEUICHUH 3371a4;

BJIaJICTh MOHATHEM 0OpaTHast QYHKLHUS;
HNPUMEHSTH 3TO TOHATHE IPU PELICHUU
3ajady;

IPUMEHSATH MIPU PELLICHUH 33a4 CBOMCTBA
(GyHKLINN: YeTHOCTh, IEPUOIUIHOCTb,
OTPaHUYECHHOCTH;

IPUMEHSATH MPU PELICHUH 33134
npeoOpa3zoBanus rpaduKkoB QyHKINMH;
BJIaJICTh MOHATUSMH YUCIIOBAs
M0CJIEeI0BATENbHOCTD, apupMeTHYECKast U
reoMeTpHYECKas IPOTPECCHS;

IPUMEHSTH MIPU PELLICHUH 33a4 CBOMCTBA
U TIPU3HAKU apu(PMETUYECKON U
r€OMETPUYECKON TPOTPECCU.

B nosceonesnoii srcuznu u npu uzyuenuu




Opyeux yueOHbIX npeomMemos:

—  OmpenensaTh 1Mo rpadukam 1
UCTIOJIB30BATh JIJISl PEIICHUS IPHKIIATHBIX
3a]1a4 CBOMCTBA PealIbHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOOIbIIHE U
HAUMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHus U YObIBaHUS ()YHKIINH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,
ACHMIITOTBI, TOYKH Ieperuoda, mepuoj u
T.1L.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPAaKTUYECKON CUTYAINH;.
OTPEACIIATH 10 rpaduKaM mpocTenImne

XapaKTEPUCTHKH MEPUOJINICCKHUX IPOLIECCOB
B OMOJIOTHH, SKOHOMHKE, MYy3BIKE,
pamuoCBsI3y U Ap. (AMILTUTY/IA, TIEPUOJ U T.I1.)

Yuciaa n
BbIpasKeHUsI

55

40

33

Crenenn c JIEHCTBUTEIIbHBIM
MoKa3aresieM, CBoWcTBa creneHu. KopeHw
cmenenu n > 1 u e2o ceoticmeéa. Monynb
YHclia ¥ €r0 CBOMCTBA.

Jlorapudm, CBOMCTBA norapudma.
JlecATHYHBIM M HaTypalbHBIA JOrapudM,
YUCIIO0 e. [IpeobpazoBanue
JorapuGMUUECKUX BBIpKEHUH.
Brrunciienne NecSITHYHBIX M HATYpaJIbHBIX
norapumMoB Ha Kanbkynstope.  Poib
J02apughmoe 6 pacuiupenuu NPaKmu4ecKux
B03MOACHOCMEU eCMEeCMBEHHbIX HAVK.
Pannannas Mepa yria,
TPUTOHOMETPHUUYECKASI OKPYKHOCTb.

OcHoBHbIE TPUTOHOMETPUUECKHE
ToxkaecTBa.  Dopmyiabl  NpUBEICHUS,
CIIOKEHUS TPUTOHOMETPUYECKUX
¢byHknuii,  ¢opMynsl  ABOWHOTO U
IIOJIOBUHHOTO apryMeHTa.
[IpeoOpazoBanne CymMMBbl, pPa3HOCTH B
IIPOU3BEICHNE TPUTOHOMETPUUECKHUX

GyHKIMHA, 1 HA000POT.

— (CB000JHO OMEpUPOBATH NOHITUIMU:
HATypaJIbHOE YHCIIO, MHOKECTBO
HaTypaJIbHBIX YKCEJI, LIEJI0€ YHCIIO,
MHOJKECTBO IIEJIbIX Yncesl, 0OBIKHOBEHHAS
Ipo0Ob, TeCATUUHAS JPOOb, CMEIIIAHHOE
YHUCJI0, PAlIMOHAIBHOE YHCIIO, MHOKECTBO
palMOHANIBHBIX YHCEII, UPPALIMOHATIBHOE
YHUCJIO, KOPEHb CTETIEHU N,
JIEUCTBUTEIIFHOE YHCIIO, MHOKECTBO
JIEUCTBUTEIIbHBIX YHCET, TEOMETPUYIECKast
MHTEpIpeTalus HaTypalbHbIX, IENbIX,
palMOHAIBHBIX, IEUCTBUTEIILHBIX YUCETT;

— TIOHUMATh U OOBSICHITH Pa3HUILY MEXKTY
MO3UILMOHHON M HETIO3UIIMOHHOM
CHCTEMaMH 3aIiCH YHCET;

— TMEpPEeBOAUTH YHUCIA U3 OJHOU CUCTEMBI
3amucH (CUCTEMbI CUYUCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh M UCIIOJIH30BATh MPU3HAKU
JIETMMOCTH CYMMBI U TIPOU3BEAECHUS TPU
BBITIOJITHCHUH BBIUMCIICHUHN U PEIICHUN
3aJ1ay4;

—  BBINOJIHATH OKPYTJICHUE PAlMOHATIBHBIX U
VMPpalMOHAIIBHBIX YUCEN C 33IaHHOMN
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IlepBrUuHBIE NPEACTABICHUS O MHOXECTBE

KOMIUIEKCHBIX — uncen. AnreOpanueckas
dbopma KOMILJIEKCHOTO Yyucna.
JelictBuTenpHasT W MHHMas  4acTh
KOMIUIEKCHOTO  uucna. Jleucmeusa ¢
KOMNJIeKCHbIMU yucnamu.
Tpueonomempuueckas gopma
KOMNIEKCHO20 yycra. Komnnexcno
conpsicennvie yucia. Mooynw u apaymenm
yucna. Pewenue ypasHeHull 8

KOMNJIEKCHbLX YUCTAX.

TOYHOCTBIO;

CpPaBHMBATH JICHICTBUTEJIBHBIE YK CIIA
Pa3HBIMHU CIIOCOOAMH;

YHOPSI0YMBAThH YUCIIA, 3alIUCAHHBIC B
BUJI€ OOBIKHOBEHHOMN U JECATUYHON
JpoOu, YKClIa, 3aMCaHHbIC C
MCIIOJIb30BaHUEM apru(PMETHIECKOTO
KBaJI[paTHOT'O KOPHS, KOPHEH CTETIEHU
Ooble 2;

Haxoauth HOJI 1 HOK pa3ubimMu
croco0aMHu U HUCIIOIb30BaTh UX TIPH
pelIeHUH 3a/1a4;

BBIITOJIHATE BEIYMCIICHHS B
npeoOpa3oBaHMs BBIPAKEHUH,
COJIEpKAIINX JIEUCTBUTEIIbHBIC YHCIIA, B
TOM YHCJI€ KOPHU HaTypajbHbIX
CTCIICHEH;

BBINOJHATH CTAHJIAPTHBIE TOXK/IECTBEHHbBIE
npeoOpa3oBaHKs TPUTOHOMETPUUYECKHUX,
norapu(MUYECKHUX, CTCTICHHBIX,
MPPALMOHATIBHBIX BBIPAXKEHUH.

B nosceonesnoii srcuznu u npu uzyuenuu

opyaux npeomemos:
BBINOJIHATH U OOBSICHATH CPAaBHEHHE
Pe3ybTaTOB BHIYHUCIICHUH NPU pEIICHUH
MPAaKTUYECKHX 3a/1a4, B TOM YHCIIe
NPUOJIMKEHHBIX BBIYUCICHUH, HCHIOB3YS
pa3Hble CIIOCOObI CPaBHEHMUI;
3aMUChIBaTh, CPABHUBATH, OKPYTJISThH
YHCIIOBBIE JAHHBIE PEaTbHBIX BEJIMUWH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEpPEHUS;
COCTaBJIATh M OILICHUBATH PA3HBIMU
croco0amMu YHCIIOBBIE BRIPAKECHUS TIPH
peLICHUH MPAKTUYECKUX 3a/1a4 U 337134 U3
JPYTUX y4eOHBIX MPEAMETOB

CrarucTuka "
Teopusi

18

18

16

Hcnonp30BaHue TaONHIl U TAATPaMM
JUI  TIPEACTABJICHUS] JaHHBIX. PenieHue

OnepupoBath OCHOBHBIMU
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BEPOATHOCTEH,
JIOTHKA ¥
KOMOUHaTOpHKA

3alady  Ha TNPUMEHEHUE OMUCATEIbHBIX
XapaKTePUCTUK  YHCIOBBIX Ha0OpOB:
CpEeIHUX, HAWOOJBIIET0O W HAUMEHBIIETO
3HAYCHMs, pa3Maxa, JHUCIepCUU |
CTaHJAPTHOTO OTKJIOHEHUSI.

Bprunciienre 4acToT U BEpOSITHOCTEH
COOBITHH.

Brrancnenue BEPOATHOCTEHN B

OIThITax c PaBHOBO3MOKHBIMHU

AJIEMEHTAPHBIMHU HCXOJaMH.

Hcnons30BaHne KOMOMHATOPUKH.
Brruucnenue BEPOSITHOCTEN

HE3aBHCHMBIX COOBITHIA.

Hcnons3oBanue  (GOpMyNbl  CIOKEHUS
BEPOATHOCTEH, AuarpaMM Oiiiepa, JepeBa
BepoATHOCTEMH, (hopmyIbl bepHyu.
VYcenoBHas BEPOSITHOCTb. IIpaBuio
YMHOXEHHUsI  BepoATHOcTed. Dopmyia
nosnHou BepositHocTH. Dopmyna baiieca.
JluckpeTHble CilydallHble BEJIWYHMHBI U
pacipeneneHus. CoBmMmecTHBIE
pacupeneneHus. Pacnpenenenne cyMMsl n
MIPOU3BEICHUS HE3aBUCUMBIX CIIy4alHBIX
BEIIMYMH. MartemaTudyeckoe OKHUJaHUE U
JUCTIEPCUS ClIy4anHON BEJIMYMHBL.
MareMatnyeckoe OKHUJaHUE U JUCIIEPCUs
CYMMBI CIIy4aliHbIX BEJIMYHH.

bunapnas ciy4aiiHas BEJIMYMHA,
pacpeneneHue bepnymnu.
I'eomerpuueckoe pacrpezaeieHue.
bunoMuanbHOE paclpefesieHue U €ro
CBOICTBA. T'unepeeomempuueckoe
pacnpeoenenue u e2o c8oUCMaa.
HenpepbiBHbIE  CilydaliHbl€  BEJTMYHUHBI.

IInotHOCTH BEPOSATHOCTH. OyHKIUA
pacnpeeieHusl. PaBHOMEpHOE
pacnpezeieHue.

IlokazamenvHoe  pacnpedenenue,  e20
napamempbi.

ONKCATEIbHBIMU XapaKTEPUCTUKAMU
YHCJIOBOTO Ha0Opa, MOHATHEM
reHepajgbHas COBOKYITHOCTb U BBIOOPKOM
U3 Hee;

OIEpUPOBATH NOHATUSIMU: YacTOTa U
BEPOATHOCTb COOBITHS, CyMMa U
IIPOM3BECHUE BEPOATHOCTEH, BEIUUCIIATh
BEPOSITHOCTH COOBITHI HA OCHOBE
[0JICUeTa YMCiia UCXOJI0B;

BJIa/IETh OCHOBHBIMH IOHATUSAMU
KOMOWHATOPUKH U YMETh UX IPUMEHSTh
IIPU PELICHNUH 3a/ay;

UMETb MPEJCTaBICHHE 00 OCHOBAX TEOPUH
BEpPOSITHOCTEM;

UMETb IIPEJCTAaBICHNUE O AUCKPETHBIX U
HEMPEePbIBHBIX CITyYalHBIX BEIMUUHAX U
pacnpeziesieHusX, 0 HE3aBUCUMOCTHU
CJlydaliHbIX BEJIMYUH;

HUMETh NPEJCTABICHNE O MaTEMaTHYECKOM
0’KUJAHUU U JJUCIIEPCUU CITy4alHBIX
BEJIMYMH;

MMETh NPEJCTABIEHNE O COBMECTHBIX
pacnpeneeHusX ciydyaiiHbIX BEJIMYNH;
MIOHMMATh CYTh 3aKOHA OOJIBIINX YHCET U
BbIOOPOYHOT'O METOIa U3MEPEHHUS
BEPOSITHOCTEM;

MMETh NPEJCTABIEHUE O HOPMATbHOM
pacnpezieieHuu ¥ IpuMepax HOpMaJIbHO
pacnpeeNIeHHbIX CIIy4aiiHbIX BEJINYMH;
MMETh NPEJCTaBIEHUE O KOPPEISILNH
CIIy4alHBIX BEJINYMH.

B nosceonesnoii orcusnu u npu uzyyeHuu

opyeux npeomemos.
BBIYHCIISATH WA OIICHUBATH BEPOSTHOCTH
COOBITHI B peasibHOM KU3HU;

BBIOMPATH METOBI TTOIXOISIIIETO
MIPEACTABICHUS U 00paOOTKH JTaHHBIX




Pacnpeoenenue  Ilyaccona u e2o

npumeHeHue. Hopwmansnoe
pacnpenenenune.  Oynkums — Jlamnaca.
[TapameTpbl HOPMAIBLHOTO PACIpeCICHHUS.
ITpumepsl CIIy4alHbIX BEJIMYVMH,
MOMYMHEHHBIX  HOPMAaJbHOMY  3aKOHY
(morpemHocTh W3MEPEHUM, poct
yenoBeka). [lemmpanvuas — npeodenvHas
meopema.

Hepasencmeo Yeovluesa. Teopema

Yebvuwesa u meopema bBepnynnu. 3axon
boonvwux uucen. Bvibopounwviti  memoo
usmepenusi eeposmuocmeil. Ponv 3axona
bonvuux yucen 6 Hayke, npupooe u
obwecmse.

KoBapuarusi IByX CilydallHbIX BEJIUYHH.
[Tonsatne o ko0d(h(dUIMEHTE KOPPEISAIHU.

CoBMecCTHBIC HaOJI0ICHUS JIBYX
CIy4yalHbIX BEJIMYMH. Buibopounwiii
Koappuyuenm  xoppensyuu. Jluneiinas
peepeccusi.

Cmamucmuyeckas eunomesa.
Cmamucmuxa Kpumepusi u ee YPOGeHb
s3Hayumocmu.  Ilposepka  npocmetiwiux

eunomes. ImnupuyecKue pacnpeoeneHus u

ux C653b c meopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmaeui.
Hnvexmusnovle u CIOPBEeKMUBHbIE
coomeemcmeus. buexyuu. Jluckpemmuas

Henpepvignocmo. [Ipunyun Jupuxie.
Koouposanue. /leouunas 3anuce.
OcnosHble  nouamus meopuu  2pagos.
llepeswvs. J[souunoe oepeso. CesaszHocmo.
Komnonenmvr  cesazsnocmu. Ilymu  Ha
epagpe. Diineposul u I amunbmonoswvl nymu.

JJ1eMeHThbI
MATEMATHYECKOT

55

65

45

HenpepsiBHOCTh yHKIIMH. [ToHATHE
npenena QYHKIUUM B Touke. [lowamue

Brnaners nonstueM 6€CKOHEUHO
yOBIBaroIasi TeOMETPUYECKasi IPOTPECCHS
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0 aHAJIM3a

npedena QyHkyuu 8 OECKOHeYHOCHIL.
Acumnmomul epaguka yHKyuu.
IIpuMeHeHHne Ipu peElIeHHH 3anad
CBOWCTB apupMeTHIECKOU u
reOMETPUYECKOM porpeccu,
CyMMHpPOBaHHs OECKOHEYHON CXOAsIencs
r€OMETPUYECKON MTPOTPECCUMN.
Huddepennupyemoctsb GhyHKIIH.
[Ipou3BonHass  ¢GyHKIMM B TOYKE.
KacarenbHass k  rpaduky  (QyHKIUH.
['eomerpuuecknii W (UIUIECKUN CMBICIT
MPOU3BOIHON. [Ipumenenue npoussooHoU
6 ¢usuxe. IIpou3BOIHBIE 3JIEMEHTAPHBIX
byukuuii. [IpaBuna quddepenurpoBaHus.
Bropas npou3BoiHas1, €€ T€OMETPUIECKUI
u  ¢usnueckuit  cmbica.  [IpowsBogHas
CIIOKHOU (PyHKIMU.
Touku odKcTpemyma (MakcuMyma U
MUHUMYMa). Uccnenosanue
DIIEMEHTAPHBIX ~ (QYHKIHMIA HAa  TOYKH
HKCTpEeMyMa, HauOoJblllee U HaUMEHbIlIee
3HaYeHHE C TIOMOIIBI0 TPOHM3BOTHOM.
Ilocmpoenue  epagurxos  gyukyuti ¢
NOMOWbIO  Npou3600Hvix. Ilpumenenue
NPOU3BOOHOU  NpU  peuleHuu  3a0adu.
Haxoorcoenue  sxcmpemymos  ynxkyui
HEeCKONbKUX NePeMeHHDbIX.
[TepBooOpaznas. Heonpenenennsrit
uHTerpai. IlepBooOpa3Hble 371€eMEHTapHBIX
¢byuknuii.  Ilmomaas  KpUBOJUHEHHON
tpanenun. @opmyna Herotona-Jleiionuna.
OrnpeneneHHslii  MHTETpall.  Buluucnenue
niowaoell niockux gueyp u 06vemos mein
8paujenus ¢  NOMOWbIO  UHMeSPaad.
Memoovl  pewenus — QYHKYUOHANLHBIX
VpasHeHull U HepageHcma.

U YMETh IPUMEHSATH €r0 IPU PEIICHUN
3ajay;

NPUMEHSTH JUIs PEUICHHUS 33124 TEOPUI0
IIPEJIETIOB;

BJIAJIETh IOHATUAMU OECKOHEUHO
OosblIMe 1 OECKOHEYHO Majlble YHCIIOBbIE
[I0CJIEZI0BATEIBHOCTH U YMETh
CpaBHHMBATh OECKOHEUHO OOJIbIINE U
0eCKOHEYHO MaJlble TIOCIIEeI0BATEIbHOCTH;
BJIAJICTh MOHATUSAMU: IPOU3BOAHAS
(GyHKLUU B TOUKE, IPOU3BOIHAS
byHKINY,

BBIYUCIIATH POU3BOIHBIE 3JIEMEHTapHBIX
GbyHKIUI 1 UX KOMOUHAIUH;
uccle0BaTh (PYHKIIMH HA MOHOTOHHOCTD
U 9KCTPEMYMBI;

CTPOUTH I'paMKU U IPUMEHSTH K
pEIIEHNUIO 3a/1a4, B TOM YHUCJIE C
apaMeTpoM;

BJIAJICTh MMOHITHEM KacaTelbHas K
rpaduKy QyHKIUU U YMETh IPUMEHSATh
ero MpH peleHnH 3aay;

BJIAJICTh MOHSATUSMH TTEPBOOOpa3Has
GbyHKIMS, ONpeeIeHHBIN HHTETPa;
npuMeHsTh Teopemy HproTona—JleliOH1na
U €e CJICACTBUS JJIS pelleHus 3a/1ad.
Hcnons30BaTh OCHOBHBIE METOIBI
JI0Ka3aTeIbCTBA, POBOAUTH
JIOKa3aTeIhCTBO U BBITIONHATH
OIIPOBEP)KEHHUE;

MPUMEHSATh OCHOBHBIE METO/IBI PEIIICHUS
MaTeMaTUIeCKUX 3a/1a4;

Ha OCHOBE MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B IIPUPOJIE
XapaKTepH30BaTh KPacoTy U
COBEPUICHCTBO OKPY’>KAIOIIEro MUpa 1
IIPOU3BEICHNN NCKYCCTBA;

IPUMEHSTh IPOCTEHIIINE TPOrpaMMHbIE




CpPECTBA U 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI TIPU
peLIEHNH MaTEMAaTUYECKUX 3a/1a4;
MOJIb30BAThCS MPUKIIAIHBIMU
[IporpaMMamMu M IporpaMmmamu
CUMBOJIbHBIX BBIUMCIIEHUH JUIs
UCCIIEIOBAaHUS MAaTEMAaTUYECKUX OOBbEKTOB

B nosceounesnoti scuzuu u npu usyuenuu

Opyeux yueOHbIX npeoMemos:

pemarh MPUKJIAIHbIC 33]1a91 13
ouosiornu, GU3MKH, XUMUU, SKOHOMHUKH H
JIPYTHX TIPEIMETOB, CBSI3aHHBIC C
UCCIICIOBAaHHEM XapaKTEPUCTUK
MPOIIECCOB;

HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

YpaBHeHus u
HepaBeHCTBa

100

100

77

Jlorapupmuueckue ypaBHEHHS U
HEPaBEHCTBA. [Ipocreiimne
II0Ka3aTeJIbHbIC ypaBHEHUs u
HEPaBEHCTBA.

TpuroHomerprudeckue ypaBHEHHUS.
OnHopoHBIE TPUTOHOMETPUYECKHUE
YpPaBHCHMUS. Pemenue MPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPaBEHCTB.
[Ipocreiimue CHCTEMBI

TPUTOHOMETPHUECKUX YPaBHEHHI.

['paduaeckoe pemienne ypaBHEHUN U
HEPaBeHCTB. MeToA UWHTEPBAJOB  JUIA
pemiCHus HCPABCHCTB.

Pemenne 3amau  Cc  MOMOIIBIO
YUCJIIOBBIX HCPaBCHCTB u CUCTEM
HEPAaBEHCTB C OJHOW TMEpPeMEHHOH, C
MMPUMEHCHUEM H306pa)I(eHI/I$I YUCJIIOBBIX

MIPOMEKYTKOB.
Pemienne ypaBHeHMH W HEpPABEHCTB,
COZEpXKAIIMX MEPEMEHHYIO IO 3HAaKOM
MOJYJIS.

Cucremsl MOKa3aTeJIbHBIX,

jJorapupMHUUECKUX U  HppalOHATbHBIX

CB00OOHO ONIEpUPOBATH MOHATHIMMU:
ypaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
yYpaBHEHMsI U HEpPAaBEHCTBA, ypaBHEHUE,
SIBIISTIOIIEECS CIIEACTBUEM IPYTOTO
ypaBHEHMsI, ypaBHEHHUs], PABHOCUJIbHbIE
Ha MHOKECTBE, PABHOCHJIbHBIE
npeoOpa3oBaHus ypaBHEHUH;

pemarh pa3Hble BUIbI YPAaBHEHUN U
HEPaBEHCTB U UX CUCTEM, B TOM YHCJIE
HEKOTOpBIE ypaBHEHUs 3-i U 4-1
cTerneHe, ApoOHO-parioOHAIbHBIC U
UppalnoHabHbIE;

OBIIA/IETh OCHOBHBIMH THITAMHU
MOKa3aTebHbIX, JIOTApU(HMUIECKUX,
UppalMOHAIIbHBIX, CTETIEHHBIX YPaBHEHUN
¥ HEPaBEHCTB M CTAaHIAPTHBIMUA METOAAMHU
UX PELICHUN U IPUMEHATh UX TPH
pEIIeHUH 3a/1ad;

IPUMEHSATH TeopeMy besy k penienuio
YPaBHEHU;

IpUMEHATH TeopeMy Buera ams pemenus
HEKOTOPBIX YPABHEHUH CTENICHH BbIIIE
BTOPOH;
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ypaBHeHu#. CucTeMbl MOKa3aTEIbHBIX,
JorapuMHUUECKUX M HUppalMOHATbHBIX
HEPABEHCTB.

HppaunoHanbHble ypaBHEHHUS.
VpaBHEHMs, CHUCTEMBI YpPaBHEHUH C
MapaMeTPOM. Dopmyna bunoma
Hviomona. Pewenue ypasnenuii cmenenu
evlile 2 cneyuanvHolx 6udos. Teopema
Buema, meopema besy. Ilpusooumvie u
Henpusooumvlie MHo204neHbl. (OcHosHas
meopema  aneeopvl.  Cummempuueckue
MHO20YIEHDbL. Llenouucnennvie u
YeNlo3HaAUHble MHO2O0YIEHbL.

Jluoghanmoswr ypaeuenus. Ilennvie opoobu.
Teopema @epma o cymme K8aopamos.
Cymmol U psosl, Memoobl CyMMUPOBAHUS U
NPUSHAKU CXOOUMOCTIU.

Teopembi 0 npuUOIUINCEHUU
OelicmeumenbHblX Yucesl payuoHaIbHbIMU.
Mmuoowcecmsa Ha KOOPOUHAMHOU
NJIOCKOCU.

Hepasencmeo Kowu—bynsaxoeckozo,

Hepasencmeo HMencena, HepaseHcmea o
CPeoHUX.

[IOHUMATbh CMBICII TEOPEM O
PaBHOCHIIBHBIX U HEPAaBHOCUJIBHBIX
peoOpa3oBaHUAX YPaBHEHHUM U YMETh UX
JIOKa3bIBaTh;

BJIQ/IETh METOJJaMU PEIICHUs YpaBHEHUI,
HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI PELICHUS U
000CHOBBIBATH CBOM BHIOOD;
MCII0JIb30BaTh METOJ] HUHTEPBAJIOB AJIs1
pellIeHNs] HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PALIMOHANBHBIX U BKIIIOYAIOUINX B
ce0st UppallMOHAIbHbBIE BBIPAXKEHNUS;
pemiate anredpanveckie ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C
napaMeTpamu anreOpandeckuM u
rpaduyecKuM METOJaMH;

BJIa/IETh Pa3HbIMU METOJIaMU
JI0Ka3aTeIbCTBA HEPABEHCTB;

peliaTh ypaBHEHUS B LENbIX YUCIIAX;
n300paxkaThb MHOXKECTBA Ha IUNIOCKOCTH,
3aJlaBaeMble€ YpaBHEHUSIMH,
HEPABEHCTBAMHU U UX CUCTEMAMHY;
CBOOOJHO UCIOJIB30BaTh TOXK/IECTBEHHBIE
peoOpa3oBaHus MPU PEIICHUN
YPaBHEHUH U CUCTEM ypaBHECHUN

B nosceonesnoii srcuznu u npu uzyuenuu

opyaux npeomemos:

COCTaBIISITh U peIIaTh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH
3a/1a4y APYTuX y9eOHBIX MPEIMETOB;
BBINOJIHATH OLEHKY MPaBoIo100us
PE3yIbTATOB, MOJIY9aeMbIX MIPH PEIICHUN
Pa3IMYHbIX YpaBHEHUH, HEPABEHCTB U UX
CHUCTEM IPU PEIICHUH 3a/1a4 IPYTHX
y4eOHBIX TIPEIMETOB;

COCTaBIISITh U peIlaTh YPaBHEHUS U
HEPABEHCTBA C TapaMeTPaMH MPH




peLIeHUH 3a]a4 APYTUX YIeOHbBIX
IIPEIMETOB;

— COCTaBJISITb YpaBHEHHE, HEPABEHCTBO WJIN
UX CUCTEMY, ONHCHIBAIOLINE PEAIBHYIO
CUTYaLUIO WY NIPUKJIAJHYIO 3aJa4y,
MHTEPIPETUPOBATH I10JTYUEHHbIE
pE3yJIbTaThI;

UCII0JIb30BaTh IPOrPaMMHBIE CPENICTBA IIPU
PELIECHNN OTIENBHBIX KJIACCOB YPABHEHUN 1

HEPaBEHCTB
TexcroBble 25 20 10 Pemenne 3amad ¢ MCHONB30BaHMEM | — Pemarh pasHble 3a1a4y MOBBIIIEHHOM 6, 8
3aJ1a4u CBOMCTB YHCEI W CHCTEM CYHCJICHUS, TPYIHOCTH;
JCINMOCTH, ,Z[OJIGI;'I nu qaCTeﬁ, IIPOOCHTOB, | — aHaAJIM3UPOBATH YCIOBHUE 3aa4H,
Moayien uyucen. Pemenue 3amau ¢ BLIOUPATH ONTHMAIBHBINA METOJI PELIEHUS
HUCIIOJIB30BAHUEM CBOHMCTB CTCIICHCEHN U 3a71a4y, paccMaTpuBas pas3indyHbIe
KOpHEH, MHOTOYJIEHOB, NpeoOpa3oBaHUM METOJIbI;
MHOTOYICHOB U JPOOHO-PAlMOHANBHBIX | —  CTPOMTH MOJEIIb PELICHHS 3a1a4H,
BBIPAKCHUH. Pemenne _ sanad ¢ MIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKACHUS
UCIOJIb30BAaHUEM TpajlyCHOM Mephl yria. IIPH PELICHUH 3a1a4dH;
Mopnyne uncna u ero cporcrsa. Pemenue | _ pelath 3aj1a4n, TpebyroHe nepeGopa
3aja1  Ha JIBHKCHME M COBMCCTHYIO BapHaHTOB, IPOBEPKHU YCIIOBUI, BEIOOpA
paboTy, CMECH W CIUIaBBl C TIOMOIIBIO OIITHMAJIBHOTO PEe3yIIbTATa;
JIMHCHHBIX, KBaJPaTHBIX U APOOHO- | _ 4y H3MPOBATE H MHTEPTPETHPOBATH
palMOHATIBHBIX YPAaBHEHUN U X CHCTEM. MOJTyHeHHbIE PEITeHHs B KOHTEKCTE
yCIIOBHS 33J]a4u, BIOUPATh PELIeHUs, He
POTHBOpPEYAINE KOHTEKCTY;
— TEpEeBOAUTH IPU PEIICHUH 3a/1a41
uHpOpMaLHIO U3 OJJHON (OPMBI 3aIMCH B
JPYTYIO, UCTIOIB3YS TPH HEOOXOAUMOCTH
CXEMBI, TaOIHUILIbI, TPAQUKH, THATPAMMBI.
B noeceonesnoti scusnu u npu uzyuenuu
Opyaux npeomemos:
— pemaTh MPaKTHYECKHUE 3aa4 U 3a]1aun
U3 APYrUX NPeAMETOB
I'eomeTpus 198 124 | 124 Pemenue 3ama4 ¢ UCIONBL30BaHUEM | — Biafgers reOMeTpHYECKMMU TOHSITHSMHE 4,6,8

CBOMCTB ¢uryp Ha miaockoctu. PemieHue
3aJa4 Ha JI0Ka3aTeJIbCTBO M IMOCTPOCHUE

IIPU pElIeHNH 33]a4 U IPOBEACHUH
MaTEMaTHYECKUX PACCYKIEHUM;




KOHTPIIPUMEPOB. IIpumeHeHue
IIPOCTEHIINX JIOTUYECKHUX IIpaBUIIL.
Pemenue 3a1a4 ¢ UCIIONIB30BAHUEM TEOPEM
O  TpPEyroJbHHMKAaX, COOTHOLUICHWM B
NPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (aKTOB,
CBA3aHHBIX C  YETBIPEXYTOJILHUKAMH.
Pemenne 3amady ¢ HCIOJIB30BAHUEM
(GakTOB, CBA3aHHBIX C OKPY)XHOCTSMH.
Berunciienue yrioB ¢ BEpIIMHOW BHYTPU U
BHE Kpyra, ymjia MexXIy XOpAod H
KacarejlbHOM, Teopema O NIPOU3BENCHUU
oTpe3koB xopa. Teopema o kacaTeNbHON U
cekyuien. Penienue 3agad Ha HM3MEpeHUs
Ha IUIOCKOCTH, BBIYHCICHMS [UIMH H

IJIOIIAEH.
Pewenue 3a0au ¢ nomowwto exkmopos u
KOOpOUHam.
Harnsgnas CTEPEOMETPHSI. IIpusma,

napajuieNienune1, TupaMuaa, TeTpasap.
OcCHOBHBIC  TIOHSATUS  TCOMETPHH B
MIPOCTPAHCTBE. Ionamue 00
akcuomamuiyeckom memooe. AKCHUOMBI
CTEPEOMETPHUU U CIIEACTBUS U3 HUX.
Teopema Menenas ona mempas’opa.
ITonsaTue CEUYEHMUS. [Toctpoenue
JJNeMeHTapHbIX — ceueHuid. Iloctpoenue
CEYeHUH  MHOTOTPAHHHUKOB  METOJOM
cienoB. lleHTpasbHOE NPOEKTHPOBAHUE.
[TocTpoeHne cedeHU MHOTOTPAHHUKOB
METOJIOM MPOEKIINH.

CkpenuBaromuecs psiMbIe B
MPOCTPAHCTBE.  YToJd  MEXAy  HHUMH.
Pemenne 3amau mo Teme «BsaumHoe
pacrojIoKeHUe TPSIMBIX B TPOCTPAHCTBE.
VYron MEXIY MPSIMBIMU B
npocTpancTBe». Memoosi HAXOHCOCHUS.
PACCMOANULL MeHCOY CKPeWUSAoWUMUCS
NPAMbBIMU.

[TapamienpHble TpsIMBIE B TPOCTPAHCTBE

CaMOCTOSITENIEHO (hOPMYITUPOBATh
OTIpeIeNIeHUs] TEOMETPUYECKHUX UTYP,
BBIJIBUTaTh TUIIOTE3BI O HOBBIX CBOWCTBAX
U MIPU3HAKaX FeOMETPHUUECKuX puryp u
00OCHOBBIBATh WM OIIPOBEPTATh UX,
0000111aTh MJIM KOHKPETH3UPOBATh
pe3yNbTaThl Ha HOBBIX Kilaccax ¢uryp,
MIPOBOJIUTH B HECIIOKHBIX CIyJasx
KIaccu(uKanuio GuUryp mo pasiInaHbIM
OCHOBaHMSM;

UCCIIEI0BATh YEPTEXKH, BKIIOYAs
KoMOHMHaImu Guryp, u3BjieKaTh,
MHTEPIPETHPOBATH U MPEOOPA30BHIBATH
UH(OpPMAIIHIO, IPECTABICHHYIO Ha
yepTexax;

penIaTk 3a/1a4u reOMEeTPHYECKOTO
COZIEpP’KaHHMs, B TOM YHUCIIE B CUTYalUsIX,
KOTJIa aJITOPUTM PEIICHHsSI HE CIIeyeT
SIBHO U3 YCIJIOBHS, BBITIOJIHATD
HEOOXOUMBIE JIJISl pEIICHUS 3a/1a4H
JIOTIOJTHUTEIIbHBIE TOCTPOCHMUS,
MCCIIEIOBATh BO3MOKHOCTh TIPUMEHEHUS
TeopeM U GOpMYII ISl peLIeHus 3aay;
yMeTh (OPMYITHPOBATH M TOKA3bIBATh
re€OMETPHUECKUE YTBEPKICHUS;

BJIAJIETh MOHATUSAMHU CTEPEOMETPHHU:
npu3Ma, napajuleenures, TMpaMuIa,
TeTpa’p;

UMETb MPECTaBIeHUs 00 akcHoMax
CTEpEOMETPUH U CIECACTBHUSIX U3 HUX U
YMETh MIPUMEHSTh UX MPH PEIICHHH
3aj1ad;

YMETh CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB
C MCITOJIb30BAaHUEM PA3IIMUHBIX METOJIOB,
B TOM YHCJIC M METOJIa CJIEJIOB;

UMETb MPEJCTABICHHUE O
CKPELIMBAIOIIUXCS MPSIMBIX B
HPOCTPAHCTBE M YMETh HAXOUTh YOIl U




[TapajuienbHOCTH HPSIMOM M IUIOCKOCTH,
MpU3HAKU U CBOMcTBa. Pemienue 3agad mo
TeMe  «llapamnenbHOCTH  HpsAMOM U
IIJIOCKOCTH [TapannensHoe
POEKTHPOBAHUE U H300paskeHue puryp.
[TapannensHocTh TIOCKOCTEM. CBOMCTBa
[apaJuIeIbHBIX TIOCKOCTEN

TeopeMbl 0 NapayIENbHOCTH MPSAMBIX U
IJI0CKOCTEN B IIPOCTPAHCTBE.
[TapannensHoe MIPOEKTUPOBAHUE u
nzobpaxxenune ¢uryp. [eomempuueckue
Mecma moyek 8 NpoCmpancmee.

[lepnenauKyISIpHOCTD IpsAMOM u
MJIOCKOCTH. OproronaibHOe
POEKTHPOBAHUE. Haxnonusie u
TIPOCKITHH. Teopema 0 Tpex
HepIeHINKYIISpax.

Buovr mempasopos. Opmoyenmpuueckuti
mempasop, KAPKACHbLLL mempasop,
PABHOCPAHHbI mempasop.

IpamoyzonvHoii mempas’op. Meouanwr u
OumMeouaHvl mempa’opa.

HHocmpausanue mempasopa 00
napasnnenenuneoaq.

PaccrosHuss wmexnay ¢urypamu B
npoctpanctse ( Paccmosnus om mouku 00
nrockocmu. Paccmosnue om npamoii 0o
HIOCKOCTU. Paccmosnue medxncoy
napanienbHulMu HIOCKOCHAMU.
Paccmosinue medncoy ckpewusarouumucs
nPAMBIMU).

OO6muit MIEePIEeHIUKYIIAP JIBYX
CKPEIMBAIOIIUXCS MTPSIMBIX.

VYTasl B MPOCTpaHCTBE. YTOI MEXIY
IIPSAMOM U IUIOCKOCTBIO /IByrpaHHBIN yroi,
JIMHEWHBIN yroy IBYTPaHHOTO yTJa.

[lepnengukynsipHbie MJIOCKOCTH.
IInowaob  opmoconanvHoOU  NpoeKyul.
Ilepnenouxynapnoe  ceuenue  NPU3MbL.

paccTosTHUE MEXy HUMU;
MPUMEHSTH TEOPEMBI O TTAPAIIICTLHOCTH
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
[IPY PEIICHUU 33]1aY;

YMETh IPUMEHSITH MapajlieIbHOS
MPOSKTHUPOBAHUE JIJISI H300paKCHUS
uryp;

YMETb IPUMEHSITh NEPIICHANKYIISIPHOCTH
IPSIMO Y TUTOCKOCTH MPH PEIICHUN
3ajay;

BJIAJICTh MOHSITUSMHU OPTOTOHATILHOE
MPOCKTUPOBAHUE, HAKIIOHHBIC U HX
MPOSKIIMH, YMETh IPUMEHSITH TEOPEMY O
TPEX MEePHECHIUKYISIpaxX MPH PEIICHUN
3ajay;

BJIAJICTh MMOHITUSMHU PACCTOSTHUE MEXTY
dburypamu B mpocTpaHcTBe, 00Ut
MEPICHIUKYIISAP IBYX CKPEITUBAIONTUXCS
NPSIMBIX ¥ YMETh IIPUMEHSITh UX TIPU
peILIeHUH 3a]a4;

BJIQ/IETh MOHITHEM YTOJl MEXY MPSMOM 1
TJIOCKOCTBIO U YMETh IPUMEHSTH €TI0 TIPH
pEIIeHUH 33]1aY;

BJIQJICTh TTOHATHSIMH JIBYTPaHHBIN YOI,
YTOJI MEXKAY TIOCKOCTSIMH,
MEePIeHIUKYIIPHbIC TUIOCKOCTH U YMETh
MPUMEHSITh UX TIPU PEIICHUH 3a/1a4;
BJIQ/IETh MOHITUSIMH MIPU3MA,
napajuieNienune U IpUMEHsTh CBOMCTBA
napaieNienure/ia Mpyu peleHH: 3a1ad;
BJIQ/ICTh TTOHITHEM MPSIMOYTOJIbHBIN
napajuieNienune/l U IpUMEHSTh ero Ipu
pEIIeHUH 3a/1a9;

BIIQ/ICTh TMOHITHSIMH MUPAMHJIA, BUIBI
MUPaMHUIT, DTIEMEHTHI IPABUIBHOM
MUPAMHJIBI H YMETh IPUMEHSTH HX TIPH
pEIIeHUH 33/1aY;

HMMETh MIPEACTABICHUE O TeopeMe Duiepa,




Tpexepannviti U  MHO202PAHHBIUL  Y2Ol.
Ceoticmea niockux y2no8 MHO202PAHHO20
yena. Ceoticmea NIOCKUX U 08YZPAHHLIX
yenog  mpexzpannoeo yena. Teopewmwi
KOCUHYCO8 U CUHYCO8 Ol MPexecpaHHo2o
yena.

Bunst  MHororpanHukoB.  Pazeepmku
MHoeoepannuxka. Kpamuatiwue nymu na
nosepxwocmu  MHoz2ozpanHuka.Teopema
Oiinepa. 1lpaBUiibHbIE MHOTOIPAHHUKH.

Heovicmeennocmo NpasuUibHbIX
MHO202PDAHHUKOS.

[Tpusma. Ilapamnenenunen. CpoiicTBa
napajuieienunesa. [IpsamoyrosbHBIN

napajuienenunes. HakaoHHble MpU3MBL.
[Tupamupga. Buael nupamua. YcedeHHas

nupamua. ITnomans MMOBEPXHOCTHU
YCEYEHHOW  MUPAMUBIL. OneMeHTHI
NpaBUIBLHON mupamMuael. Ilupamuasl ¢
PaBHOHAKJIOHEHHBIMU pebpamu u

IpaHsIMHU, UX OCHOBHBIE CBOMCTBA.
[Tnomann ITOBEPXHOCTEN
MHOrOrpaHHukoB. [lnomans moBepxHOCTH
LHWIMH]IpA, THPAMUIBIL.

Tena BpameHus: WIMHAP, KOHYC, 1Iap U
cpepa. CedeHus UMIUHApPA, KOHYyca U
mapa. [llapoBoii cerMeHT, 1apoOBOM CIIOH,
1apoBOM CEKTOP (KOHYC).
YCEUEHHBIN KOHYC.
Onemenmol  chepuueckoii
Konuueckue ceuenus.
KacarenbHble mpsiMble U TJIOCKOCTH.
Briucannele u  omucaHHele  cepbl.
Kacarowuecs ceepvr. Kombunayuu men
8paujeHusl.

Bekrtopel. Mopayne BekTopa. PaBeHcTBO
BEKTOPOB.

Bektopet u  koopauHatel.  Cymma
BEKTOPOB, YMHOKEHUE BEKTOpa Ha YMCJIO.

ceomempuu.

MPABWJIBHBIX MHOTOTPaHHUKAX;
BJIAJICTh MTOHSITHEM ILIOIIA TN
MOBEPXHOCTEH MHOTOTPAaHHUKOB M YMETh
MPUMEHSITh €T0 IPH PEIICHUU 3aa4;
BJIAJICTh MTOHSTUSMU TEJIa BPALICHHS
(mMHAp, KOHYC, map u chepa), ux
CEYCHUS U yMETh IPUMECHSTh UX TPU
pCILICHUH 33]1aY;

BJIQJICTh TOHITHSIMH KacaTeJIbHbIC
MPSIMBIE U TUIOCKOCTH U yMETh IPUMECHSITh
U3 TIPU PEIICHUY 3a/1a4;

UMETh TPEJICTABIICHUS O BIIMCAHHBIX U
OTMCAHHBIX c(hepax U yMETh IPUMECHSTh
UX TIPU PEUICHUY 3a/1a4;

BJIQJICTh IOHITHSIMH 00bEM, 00HEMBI
MHOTOTPaHHUKOB, TEJI BPAICHUS H
NPUMEHSTh UX NP PEIICHUU 3371a4;
UMETh TPEJICTABJIICHUE O Pa3BEPTKE
MWIMHPA U KOHYCA, TUIOIIAIH
MOBEPXHOCTH IWIIMHPA U KOHYCA, YMETh
MPUMEHSITh UX TMPU PEUICHUH 3a/1a4;
UMETh TPEJICTABIICHUE O TIOMaan chepshl
¥ YMETh IPUMEHSTD €ro TIPH PEIICHUN
3ajady;

YMETh pelIaTh 3aJJa4d Ha KOMOWHAIINN
MHOTOTPaHHHUKOB ¥ TEJI BPAIICHHUS,
UMETh MPEJCTaBICHUE O MOI00HH B
MPOCTPAHCTBE U YMETh PeliaTh 3a7aud Ha
OTHOIIIEHNE 00BEMOB U IUIOLIAIEH
MOBEPXHOCTEN MOJOOHBIX (QUTYD.
BrnajeTb MOHATHSAMHI BEKTOPBI U UX
KOOPIUHATHI;

YMETh BBITIOJHATE OTIEPAIIUU HAJl
BEKTOPAMH;

HCIIOJIb30BaTh CKAISPHOE MMPOU3BEICHHE
BEKTOPOB IIPH PEIICHUHN 33]1aY;
MIPUMEHSITh YpaBHEHUE TUIOCKOCTH,
(bopMyITy pacCTOSTHHSI MEXTy TOUYKaMH,




VYron mexnay BekTtopamu. KosmmHeapHbie
BEKTOpbl. PaznokeHue BEKTOpa MO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
Komnnanapueie BekTopbl. Pazioskenue
BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. CkalsipHO€  TIPOU3BEJCHUE.
IIpocreiine 3axauu B KOOpAUHATAX.

YpaBHeHue TJTIOCKOCTH. dopmyna
paccTosiHUSL MEXKIy TOYKaMHU. YpaBHEHHE
chepsl. Popmyna paccmoanus om mouKu
00 nnockocmu. Cnocodul 3a0anus npsamotl

VPABHEHUSIMU.
Pewenue 3a0au  u  Ooxazamenvcmeo
meopem ¢ NOMOWbIO  BEKMOPO8 U
Memooom KOOpOUHam. Onemenmul
2eomempuu Macc.

[TousTue o0BeMa. OO0BbeMbI

MHOTOTpaHHUKOB. OOBEMBI TN BPAIICHUSI.
O6bem chepsl. Axcuomsr 0bvema. Bvigoo
Gdopmyn 00vemos NPAMOY20/IbHO20
napannieienuneod, Npusmvl U RUPAMUObL.
Dopmynvl 01 HAX0MCOeHUusi  0bvemda
mempasopa. Teopemvr 06 oOmMHOULEHUSAX
00bemMo8.

Tpunosicenuss unmeepana K 6bIYUCTIEHUIO
00beM08 U nosepxHocmeri mei 6PaueHUs.
Inowaow cepepuueckoco nosaca. Obvem
waposozo cnos. Ilpumenenue 06vemos npu
peuleHul 3a0au.

[Tnomans chepsi.

Paszeepmra yununopa u xounyca. Ilnomanp
MOBEPXHOCTH IHIIUHIPA U KOHYCA.
KoMmOuHaMu MHOTOTPaHHUKOB M Tel
BpAICHHS.

[Tonobue B mpoctpanctBe. OTHOIICHHE
00BEeMOB H TUIOMIAZCH MOBEPXHOCTEH
noI00HBIX uryp.

Heudicenus 6 npocmpancmee: NapaLieibHblll
nepeHoc, cummempus OMHOCUMETLHO

ypaBHEHHE cepbl TP PEILICHUH 33/a4;

— HOPHUMCHATH BEKTOPBLI U METOJ KOOpAHUHAT

B [IPOCTPAHCTBE MIPU PEIICHUU 3a]ay.

Hcnonp30BaTh OCHOBHBIE METO/IbI
JI0Ka3aTenbCTBa, IPOBOAUTH
JI0Ka3aTeIbCTBO U BBIIOIHATh
OIIPOBEP>KEHUE;

— HIPHUMEHATH OCHOBHBLIC METOABI PCIICHUSA

MaTEMaTUYCCKHUX 3aJa4,

— Ha OCHOBC MaTCMaTH4YCCKUX

3aKOHOMEPHOCTEN B IPUPOJIE
XapaKkTepu30BaTh KPacoTy U
COBEPILIECHCTBO OKPYXKAIOLIET0 MUpa U
MIPOU3BEICHUI UCKYCCTBA;

— IIPUMEHATH IPOCTEHIINE TPOrPAMMHBIE

CPEIICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU
pELICHNN MaTEMaTUYECKUX 3a/1a4;
I10JIb30BATHCS IPUKJIIAHBIMU
[IporpaMMaMu | IporpaMmmamu
CUMBOJIbHBIX BBIUMCIIEHUH JUIS
MCCIIEIOBAaHUS] MAaTEMAaTUYECKUX OObEKTOB

B nosceonesnoii sorcusnu u npu uzyyeHuu

opyeux npeomemos.
COCTABJIATH C HCMOJIB30BAaHUEM CBOWCTB
reoMeTpHUECKUX (PUryp MaTeMaTHUeCKUe
MOJIEITN JIJISl pEIICHUS 3a/1a9 MPAKTHIECKOTO

XapaKkTepa U 3aaa4 U3 CMCKHbBIX JUCHUIIINH,

HCCJIEIOBATh MOYYEHHbIE MOJEIU U
MHTEPIPETUPOBATH PE3YNIbTAT




WIOCKOCMU, — YEHMPAIbHASL — CUMMEmpUs,
HOBOPON OMHOCUMETLHO NPSMOLL.
Ilpeobpaszosanue noodobus, ecomomemus.
Pewenue 3a0au  na  nrockocmu ¢
UCNOIb308AHUEM cmepeomMempuieckux
Memooos.

Hcmopus
Mamemamuku

Hcropust pa3BuUTUS NOHATHS YHCIA!
KOMILIEKCHBIE YUCIIa, KOPHU N-i1 CTETICHMU.

Hcropus Bompoca O HaXOXKACHUHU
bopmyn KOpHE anreOpandecKux
ypaBHeHui. @opmyisl Kapaano.

OcHoBHas Teopema anreopsl.

Ucropust pazButus  anreOpsl:  H.
Abens, 3. besy, K. I'ayce, V. I'opuep, H.
Tapranss, [1. ®epma, C. Deppo.

Uctopus Bompoca O HaxXOXKICHUHU
KOMIUIEKCHBIX ~KOpPHEHl KBaJpaTHBIX U
KyOnueckux ypasHenwii: J[x. Kapmano, A.
Myasp.

Hepaszpemmmocte B pagukanmax
YpaBHEHMH CTeNeHu, 00JbIIeH YeThIpex.

Hcropus pa3BUTHUA
Matemarudeckoro anaimmsa: JI. Komm, JI.
Kponekep, W. Kemnep, W.HproTOH,
" JIeiOHuM1LI.

Hctopust pasButus sorapupmMoB u
norapupmuueckux Tadmuu: M. Bropru, /1.
Henep, I'. bpurc, A. Brnakk.

Pa3BuTHe MaTeMaTH4ECKOW JIOTMKU:
Y. IIupc, ©. Opure, [Jx. Benn.

HcTopus pa3BUTHS TEOPUU BEPOATHOCTEN
n cratuctuku: 1. depma, X. I'oirexc,
SA.bepuymny, I1. Jlannac, I1. JI. YeOsies,
N.HproToH

Nmetpb npeacTaBiaeHUe o BKIAIE
BBIJIAIONITUXCSI MATEMATUKOB B Pa3BUTHE
HAYKU;
MMOHUMATh POJIb MATEMAaTHUKHU B PA3BUTHH
Poccum

2,8

10

Peseps

30

41

25

Bcero

544

476

408




