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ba3oBblii ypoBeHb



HOACHUTEJBHASA 3AIINCKA

VY4ebnplii Kypc «MareMaTnkay SBISETCS OJHUM W3 HanOojiee 3HAYMMBIX B MPOTPaAMMeE CPEIHEro o0Iero oOpa3oBaHUs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH OOECIeUYMBACT MHCTPYMEHTAIbHYIO 0a3y Il M3y4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOd CTOPOHBI,
(bopMHUpYET JOTHYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yYaloMXCsl Ha YPOBHE, HEOOXOAUMOM JIJisi OCBOEHUSI UHPOPMATUKH, OOIIIECTBO3HAHNUS,
HUCTOPUH, CIIOBECHOCTH W JPYTUX TUCIUILIMH. B pamkax maHHOTO y4eOHOTO Kypca OOydJaromniuecsi OBIAJEBAlOT YHHBEPCAIBHBIM SI3BIKOM
COBPEMEHHOU HAayKH, KOTOpast POPMYJIUPYET CBOH JOCTIKCHHS B MAaTEMaTHIECKOM opMme.

VY4eOHbIE KypC MaTeMaTHKW 3aKjaJblBa€T OCHOBY JUIsl YCICIIHOTO OBJAJCHUS 3aKOHaAMU (DU3UKHU, XUMHUU, OUOJIOTHH, MOHUMAHUS
OCHOBHBIX TEHJCHIIMM pa3BUTUS HSKOHOMHKHA U OOIIECTBEHHOW >KU3HM, IO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHHU(PPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HUCIOJIb30BaTh WX JUIsS JajdbHEHIIero o0pa3oBaHUs U B MOBCEIHEBHOM XU3HU. B TO ke Bpems
OBJIaJicHUE aOCTPAKTHBIMU W JIOTUYECKH CTPOTMMHU KOHCTPYKIMSIMU aiareOpbl M MaTEMaTUYECKOTO aHajdu3a Pa3BUBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JI0KA3bIBaTh YTBEPKACHUS C MOMOIILI0O MHIYKIMK U PaCCyXAaTh NESTyKTUBHO, UCIOIL30BaTh
0000111eH1Ee U KOHKPETU3AIUI0, a0CTparupoBaHUe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xome wusydenuss ydeOHOro kypca «MaTemaTuka» oOOydYaroIIMecs TMOJIy4YaloT HOBBIM ONBIT PEIIEHUS TPUKIAJAHBIX 3ajad,
CaMOCTOSITEIBHOTO TMOCTPOCHUS MAaTEeMaTUYECKUX MOJEJIEH pPEaJbHBIX CHUTYallMid, UHTEPHPETAMUA TOJYYCHHBIX PEIICHHMN, 3HAKOMSTCS C
MpUMepaMy MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE M UCKYCCTBE, C BBIAAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITUSIMU U HX
aBTOpPaMHU.

VY4eOHblll Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIA pealu3yeTcs Kak 4Yepe3 y4eOHbI maTepual,
CIOCOOCTBYIONUH  (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak H 4Yepe3 chenuduKky y4eOHOW eATeTbHOCTH, TpeOyromiei
MPOJOJKUTENBHON KOHLIEHTPAUY BHUMAHHUS, CAMOCTOSITEIBHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHbBIA PE3yJIbTAaT.

B ocHOBe MeToAMKHN 00y4YEeHUSI MATEMATUKE JICKUT eI TSIbHOCTHBIM MPUHITUI 00yUYEHUS.

B crpykrype yduebHoro kypca «MaTeMaTrka» BBIIEICHBI CIEAYIOIINE COJAEPKATEIbHO-METOIMYECKUE JTMHUU: «Y1Cca U BBIYUCICHUS,
«Dyukun u rpadukn», «YpaBHEHHS M HepaBeHCTBay», «Hawama maremaruueckoro anamusa», «MHoxecTBa W joruka», «llpsmeie u
IJIOCKOCTA B MPOCTpaHCTBe», «MHororpanHukn», «Tema BpamieHus», «BeKkToppl MW KOOpPAMHATHI B MPOCTPAHCTBE», «JIBM)KEHUS B
MPOCTPAHCTBE».. Bce OCHOBHBIC COAEpKaTEIbHO-METOANYECKUE JTUHUM U3YyYaOTCA Ha MPOTSHKEHUM JIBYX JIET OOy4EeHHUsI HA YPOBHE CPEIIHETO
o01ero o6pa3oBaHusi, €CTECTBEHHO JOMOJIHSS JAPYT ApYyra U MOCTENEHHO HACHIIIAICh HOBBIMU TeMaMU U pa3zjenamu. JlaHHbI ydeOHbBIH Kypc
SBJISICTCSI WHTETPAaTUBHBIM, TIOCKOJIBKY OOBEIUWHAET B cebe colepkaHhue HECKOJIbKUX MAaTeMaTUYeCKHX JUCIUIUINH, TaKuX Kak
anrebpa,reoMeTpusi, TPUTOHOMETPHS, MATEMATHUYECKUI aHalu3, TEOpUs MHOXKECTB, MaTeMaTuyeckasl joruka u apyrue. [lo mMepe Toro kak
oOy4Jaroniiecs: OBJIaJIEBAIOT BCE 0OoJiee MMPOKUM MATEMaTHUYECKUM amnmapaToM, Y HUX MOCJIEI0BaTeIbHO (OPMUPYETCS U COBEPUIEHCTBYETCS
YMEHHUE CTPOUTh MATeMaTHYECKYI0 MOJIeJb peajbHON CHUTyallud, MPUMEHSTh 3HAHUS, TMOJYyUYEHHbIE MPU W3YYEHUH Y4EeOHOro Kypca, s
pELIeHUs] CAaMOCTOSATEIBHO CPOPMYIIMPOBAHHON MaTEMATUYECKOM 3a/1auH, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.



[Iporpamma npennonaraeT HOCTUKEHHE BBIMYCKHUKAMU CTapIIeil MIKOJbI CIEAYIOIIUX JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX
pE3yNbTATOB.

B 1u4HOCTHBIX pe3yjbTaTax cGOPMUPOBAHHOCTD:

— LEJIOCTHOI'O MUPOBO33PEHHSI, COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH MAaT€MAaTHUKHU U OOILIECTBEHHOW MPAKTUKU €€
MIPUMEHEHUS;

— OCHOB CaMOpPa3BUTHUS U CAMOBOCIHUTAHMS B COOTBETCTBUM C OOIIEYEIIOBEUECKUMH IIEHHOCTSAMH M HJieajlaMU TPaKJaHCKOTO OOIeCTBa;
TOTOBHOCTB U CLIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPUECKON M OTBETCTBEHHOM JIEATEILHOCTH C IPUMEHEHUEM METOJ0B MaTEeMaTHKU;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO, B TOM YKCIIE CaMOOOPa30BaHUIO, HA TIPOTSKEHUU BCEH JKU3HU; CO3HATEIHHOTO OTHOIICHUS
K HENpEepbIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEHNIHONW Mpo(ecCHOHAIbHON M OOLIECTBEHHOM MEATEIbHOCTH Ha OCHOBE Pa3BUTON
MOTHUBALIMUA YYEOHOU JAESITEIBHOCTH M JIMYHOCTHOTO CMBICIA M3YYEHUS MaTeMaTHKH, 3aUHTEPECOBAHHOCTU B MPUOOPETEHUU U PACIIUPEHUU
MaTeMaTUYeCKUX 3HAHUM U CIIOCOO0B JIEHCTBUN, 0CO3HAHHOCTH B MOCTPOCHUH UHIMBUIYATIbHOM 00pa30BaTeIbHON TPACKTOPHH;

— OCO3HaHHOrO BbIOOpa Oyaymed npodeccud, OPUEHTUPOBAHHOM B NPUMEHEHUM MAaTEMaTHYECKUX METOJOB M BO3MOXKHOCTEU
peanu3aluuy COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIICHHE K MPO(ECCHOHANBHON JIEATEIbHOCTH KAaK BO3MOKHOCTH YYaCTHsI B pPELICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHATIBHBIX TPOOJIEM;

— JIOTMYECKOTO MBIIIJIEHUS: KPUTUYHOCTH (YMEHUE pACIO3HABaTh JIOTMYECKM HEKOPPEKTHBIE BBICKA3bIBAHUS), KPEATUBHOCTH
(coOcTBEHHAs apryMEeHTalMsl, OPOBEPKEHNUS, TOCTAHOBKA 3a/1a4, (POpMYJIHPOBKa MpodIieM, paboTa HajJ UCCIEN0BATEIBLCKUM MMPOEKTOM U JIp.).

B meranpeaMeTHbIX pe3yJabTaTax c()OPMHUPOBAHHOCTD:

— CIIOCOOHOCTH CaMOCTOSITEIbHO CTaBUTh LIEIH YUYEOHOH U UCCIEeI0BAaTENIbCKOM, TPOEKTHOM AESITeTbHOCTH, IIJIaHUPOBATh, OCYILIECTBIIATh,
KOHTPOJIMPOBATh U OLICHUBATh yUeOHbIE JEHCTBUS B COOTBETCTBHHU C ITOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMU €€ BBIIIOJHEHUS;

— YMEHHMsI CaMOCTOSITENIbHO IUIAHUPOBATh AJbTEPHATUBHBIE MYTH IOCTHKEHHS LeJield, OCO3HAHHO BbIOMpaTh Haubosee 3(PPeKTUBHbIC
CHOCOOBI pelieHHs y4eOHbIX U MO3HABATEIbHBIX 3a7a4;

— YMEHUS HaXOJIUTh HEOOXOAUMYIO HH(OPMAITUIO, KPUTHUYECKH OLICHUBATh U UHTEPIPETUPOBATH HH(MOPMAITUIO B PA3IMYHBIX UCTOYHHKAX
(B cmpaBouyHHMKax, nautTeparype, MHTepHeTe), mpenctaBiarh WHGOpPMAIUMIO B pasnuyHor (opme (CIoBeCHOM, TaOIU4YHOU, TrpaduyuecKowu,
CUMBOJIMYECKOI), 00pabaThiBaTh, XpaHWTh U TiepeaaBaTh WHPOPMAIMI0O B COOTBETCTBHHM C IMO3HABATEIHHBIMH WM KOMMYHUKATHBHBIMH
3a/jayamu;

— HaBBIKOB OCYIIECTBJICHUS MTO3HABATEIBHOMN, YI€OHO-HCCIET0BATENBCKON U IPOEKTHOM e TEIHHOCTH, HABBIKAMH Pa3pelIeHHsI MPOOIeM;
CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTETFHOMY MOWCKY METOAOB pEIICHHS MPAKTUYECKHUX 3a]ad, MPUMEHEHHIO DPAa3JIUYHBIX METOJOB
MO3HAHMS;

— YMEHHUSI TPOIYKTUBHO OOIIAThCA M B3aWMOJICHCTBOBATH B MPOIECCE COBMECTHOW NEATETbHOCTH, YYUTHIBATH MO3UIUU IPYTHX
YYaCTHUKOB JICSITENIbHOCTH, 3(P(HEKTUBHO pa3peiiaTh KOHMIUKTHL;



— BJIAJACHHA SA3BIKOBBIMU CPCACTBAMHW — YMCHHUC SCHO, JIOTHMHYHO M TOYHO M3JIaratb CBOKO TOYKY 3PCHHUS, HCIIOJIB30BATH aJICKBATHBLIC
SI3BIKOBBIC CPCACTBA,

— BJIAJACHHUC HaBBIKAMH MO3HABATEILHOU pCCI)J'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX I[eﬁCTBHﬁ N MBICJIUTCIIBHBIX IIPOLECCOB, HX
PE3YJIbTATOB U OCHOBaHHfI, rpaHun CBOCIO 3HAHUS U HC3HAHUS, HOBBIX ITO3HABATCIIbHBIX 3a1a4 U CPCACTB UX TOCTUKCHUSI.

B npeameTHBIX pe3yJbTaTax:

1) chopMHpOBAaHHOCTH TPEACTABICHUNA O MaTeMaTHKE KaK YaCTH MHUPOBOM KYyJIBTYpbl M O MECT€ MaTEeMaTHKd B COBPEMEHHOMU
[UBUJIM3ALINH, O CIIOCO0aX OMMCAHUS Ha MAaTEMAaTHUECKOM SI3bIKE SIBJICHUI peaJlbHOIO MUPA;

2) chopMHpPOBAaHHOCTh IPEJICTABICHUA O MAaTEMATHUYECKUX MOHATUAX KAaK O BAaXKHEMIIMX MATEMAaTUYECKUX MOJEISAX, MMO3BOJISIOLINX
OIMCBHIBATH U U3y4aTh PA3HBIE IIPOLICCCHI U SIBJICHUS; IOHUMAHUE BO3MOXXHOCTU aKCUOMAaTUYECKOI'0 IIOCTPOECHUSI MATEMAaTUUECKUX TEOPHIA;

3) BiageHNe METOJaMH J0KAa3aTelIbCTB M aJTOPUTMOB PEIICHUS; YMEHUE MX MPUMEHSATh, IPOBOAUTH JOKA3aTENIbHbIE PACCYKICHUS B
XOJI€ peLICHUs 3a/1a4;

4) BiageHWe CTaHJAPTHBIMHU [NpPUEMaMHU pEUIEHHS PpPAlUMOHANBHBIX W HUPPALMOHAIBHBIX, [OKA3aTElIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHUCTEM; MCIIOJIb30BAaHME FOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHUCIIE IS ITOMCKA
IIyTH PELICHUS U WIUTOCTPALMN PEIICHNs] YPABHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTH PENCTABICHUI 00 OCHOBHBIX MOHATHUAX, HIEIX U METO/IaX MaTEMAaTUYECKOTO aHAIHN34;

6) BiaJeHUE OCHOBHBIMHM IMOHSATUAMH O IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUIypax, UX OCHOBHBIX CBOMCTBAX;
c(hOPMHUPOBAHHOCTh YMEHHUS PACIO3HABATh HA YEPTEXKAX, MOACISIX U B PEATbHOM MUPE T€OMETPUYECKUE (PUTYpbl; MPUMEHEHHE N3YYEHHBIX
CBOMCTB reoOMeTpruYeCKUX GUryp u Gopmy IJsl PelIeHUs] TEOMETPUUECKUX 3a/1a4 U 337a4 C MPAKTUYECKUM COJEPKAHUEM;

7) chOpMHUPOBAHHOCTh NPEACTABICHUNA O TMpoIeccax W SBIEHUSAX, HMMEIOUMX BEPOSTHOCTHBIA XapakKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHpPE, 00 OCHOBHBIX IOHATHUSAX 3JIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHHUN HAaXOIUTh U OLEHUBATh
BEPOSATHOCTH HACTYIIJICHUS! COOBITUI B MPOCTEUIINX MPAKTUUECKUX CUTYaLUsAX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbBIX BEJUUMH;

8) BiajieHHe HaBbIKaMU MCIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX POrPaMM IIPU PELIECHNN 3a/1a4;

9) chopmMupOBaHHOCTH MPEICTABICHUM O HEOOXOJUMOCTHU JI0Ka3aTeIbCTB MPU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEP)KIECHUH U POJIH
AKCMOMAaTUKU B IIPOBEICHUN JE€AYKTUBHBIX PACCYXKIACHUM;

10) chopmHrpoBaHHOCTH MOHATUITHOTO ammapaTa M0 OCHOBHBIM paslielaM Kypca MaTeMaTHKH; 3HAHHM OCHOBHBIX TeopeM, (Gpopmyr u
YMEHUS UX NPUMEHSTh; YMEHHS J10Ka3bIBaTh TEOPEMbI U HAXOAUTHh HECTAHIAPTHBIE CIIOCOOBI PEIlICHUs 3a/1a4;

11) chopmMupOBaHHOCTh YMEHUW MOJENIMPOBATH pealbHbIE CHUTyallUH, HCCIEAOBATH IOCTPOCHHBIE MOJEIH, HHTEPIPETUPOBATH
IIOJIyYEHHBINU pE3yJIbTaT;

12) chopmMupoBaHHOCTH MPEACTaBICHUI 00 OCHOBHBIX MOHATHUSX MATEMAaTHYECKOTO aHAIM3a M WX CBOWCTBAaX, BJIAJICHUE YMEHUEM
XapaKTepHU30BaTh NOBEACHUE PYHKIMH, UCIIOJb30BaHUE MOTYYEHHBIX 3HAHUH JI OMMCAaHUs U aHAJIN3a PeaibHbIX 3aBUCUMOCTEM;

13) BnameHue yMEHUSIMU COCTABJICHHMSI BEPOSTHOCTHBIX MOJENEH MO YCIOBUIO 33Jaud U BBIUMCICHUS BEPOSTHOCTU HACTYILJICHUS
COOBITUH, B TOM 4YMCJIE€ C NMPUMEHEHUEM (POpPMYJ KOMOMHATOPUKHU U OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEW; MCCIENOBAHUS CIIydalHBIX



BCJIMYMH 110 UX paCIIPCACIICHULO.

Yriy01eHHbl ypOBeHb

«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)

Pazngen Il. BoINyCKHUK HAYYHTCS V. BbIyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCS
Hesan Jlis ycriemrHoro npo1oyKeHus: 00pa3oBaHUs s obecneyenus 603MOAHCHOCMU YCHEUHO20
0CBOECHMS 10 CIELHUATBHOCTSM, CBSI3aHHBIM C ITPUKJIAJHBIM UCIIOJIb30BaHUEM MAaTEMATHKU NPOOOICEHUS 00PA308AHUSA NO CNEYUATLHOCTIAM,
npeamera CBA3AHHBIM C OCYUIeCmEIeHuem HayUHOU U
uccne008amenbCKoll 0esmenbHoCmu 6 ooracmu
MaAmMeMamuKuy U CMENCHbIX HAYK
Anemenmovt | — CBOGOIHO OIEPUPOBATH MOHATHUSIMU: KOHEYHOE MHOKECTBO, IEMEHT MHOXKECTBA, | — Jocmudicenue pesynomamog pazoena ll;
meopuu MMOJAMHOKECTBO, IIEPECCUCHHE, 00bETMHEHUE U PA3HOCTh MHOXKECTB, YHCIIOBBIE — onepuposamuv NOHAMUEM OnpeoeieHUsl, OCHOBHbIMU
MHOdMCECME MHO€ECTBA HAa KOOPJIMHATHON NPSIMOi1, OTPE30K, MHTEPBAJ, IOJTYUHTEPBAIL, sudamu onpeoeneHull, OCHOGHbIMU BUOAMU MEOPEM,
u IMPOMECIKYTOK C BBIKOJIOTOU TO‘-IKOfI, I‘pa(bI/I‘-IeCKOC MMpEeACTAaBJICHUEC MHOXKXCCTB Ha —  NOHUMAMb CYMb KOCEEHHO20 OOKagameﬂbcmga;
mamemamut KOOPAMHATHOM IIOCKOCTH; —  onepuposamv NOHAMUAMU CUEMHO20 U HECUEeMHO20
ecKkou — 3aJaBaTh MHOKECTBA MEPEUYUCICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM; MHOJICECTBA;
J10cUKU — ONEpUPOBATh MOHATHIMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS, UICTUHHBIE U —  npumeHamb Memood MameMamuyeckol uHOYKYuu OJis
JIO’KHBIC YTBEPIKICHUS, IPUUNHA, CIICJCTBUE, YACTHBIN CIy4yai o01ero NnpPoBeOeHUsl PACCYHCOEHUL U OOKA3AMENbCME U NPU
YTBEPKIAECHHUS, KOHTPIIPUMED; peuleHul 3a0au.
— MPOBEPATH NPUHAJIEKHOCTD FJIEMEHTA MHOXKECTBY; B nosceonesnoii socusnu u npu uzyyeHuu opyeux
— HaXOJUTh MEpPECEUCHNE U 00bETMHEHHE MHOXKECTB, B TOM YHCJIE TTPEACTABICHHBIX npeomemos:
rpaduyecKy Ha YMCIOBOM MPSAMOM U Ha KOOPAMHATHOM MIIOCKOCTH; —  UCNONbB3068aMb MEOPEMUKO-MHOHCECMBEHHDL S3bIK U
— TMPOBOJUTH J0Ka3aTeIbHbIC PACCYKIEHUS A1 000CHOBAHUS UCTUHHOCTHU A3bIK I02UKU OJ151 ONUCAHUSL PEaNbHbIX NPOYEccos U
YTBEPXKICHUH. ABNIeHULl, NpU peutenuy 3a0ay Opy2ux y4eOHbix
B noeceownesnotl scusnu u npu uzyyeHuu Opyeux npeomemos: npeomemos
— HCIHOJI30BATh YHCIIOBBIE MHOKECTBA HA KOOPJIAWHATHOM NIPSIMOM U HA
KOOPJMHATHOW MJIOCKOCTH JJIsl OMMMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUI;
— TIPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHHS B CUTYalUSAX TOBCEIHEBHOM KU3HU, IPU
pELIECHNH 3aJ1a4 U3 APYTUX IPEAMETOB
Yucna u — CB0o0OOAHO OMEPUPOBATH MOHATUSIMH: HATYPATHHOE YUCIIO, MHOKECTBO —  Jlocmuoicenue pe3ynomamog pazoena ll;
8bIPAdICCHUSA HaTypaJIbHBIX YHUCEJl, [eJI0€ YUCII0, MHOXKECTBO LENbIX YUCEI, OOBIKHOBEHHAS —  CB0O0OHO ONEPUPOBAMb YUCTIOBLIMU MHONCECMBAMU

,Z[p06b, ACCATUYHAaA ,[[pO6B, CMCHIAHHOC YHCJIO, pallTUOHAJIILHOC YU CJIIO, MHOKCCTBO
pallOHAJIBHBIX YHUCECII, UPpPALIUOHAJIBHOC YUCJI0, KOPEHb CTCIICHU N,
JIEICTBUTEIILHOE YuCJI0, MHOXKCCTBO JEHCTBUTEIIbHBIX YUuCCil, reOMCTpUYICCKaA

npu peuteHuy 3a0ay;

norumambsv nNpPpU4YUHbl U OCHOBHbLE uoeu pacutuperus
HYUCTIOBbLX MHOJCECMS,

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 IEIOCTHOI'0 KOMITIEKCa, UCTIOIb30BaTh IIOHATHE U €T0 CBOMCTBA IIPH MPOBECHUN PACCYKICHHM, T0Ka3aTeIbCTB, PEIICHNH 3a/1a4.




WHTEpIpeTaIis HaTypalbHBIX, LENbIX, PALIUOHATBHBIX, JEHCTBUTEIBHBIX YHCE;
MMOHUMATh U OOBSACHATH PA3HUILY MEXKIY MO3UIIMOHHOMN 1 HETIO3UIIMOHHOM
CUCTEMaMH 3alHiCU YHCET;

MEePEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aUCH (CUCTEMbI CUHCIICHUS) B JIPYTYIO;
JTIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JEIMMOCTUA CYMMBI M IIPOU3BEACHUS MPU
BBITIOJIHCHUH BBIUMCIICHUN U PEILICHUH 3a/1a4;

BBITIOJTHATH OKPYTIJICHHE PallMOHATIBHBIX U UPPALMOHABHBIX YHCEN C 3a/IaHHOM
TOYHOCTBIO;

CpaBHHBATH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIIOPSIOYMBATH YUCIIA, 3a[TMCAHHBIC B BUJIE OOBIKHOBEHHOU U JECATHYHOU IpOOH,
4uClia, 3aIIMCAaHHbIE C UCIIOJIb30BAHUEM apU(PMETHUECKOTO KBaAPATHOTO KOPHS,
KOpHEH cTeneHu O0omplie 2;

naxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCTOIB30BaTh UX MPU PEILICHUN
3azauy;

BBITIOJIHATH BBIYUCIICHUS U TPE0OPA30BAHUS BBIPAKEHUM, COICPKAIINX
JEHCTBUTENBHBIC YHUCIIA, B TOM YKCIIE KOPHU HATYPaIbHBIX CTEIICHEH;

BBITIOJTHATH CTaHIAPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUsl TPUTOHOMETPUYECKUX,
norapu()MHUUECKUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BBIPAYKEHUH.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHATH U OOBSICHATH CPABHEHHE PE3YJIbTATOB BHIYMCICHUHN NIPU PEILIECHUU
MPaKTUYECKUX 3a]a4, B TOM YHCJIe TPUOIMKEHHBIX BBIUMCICHUN, UCTIOIb3YSI
pa3Hble CII0COObI CPaBHEHUH;

3alUChIBaTh, CPABHUBATh, OKPYIVISTh YACIOBBIE TAHHBIEC PEAIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTABJISATh M OIICHWBATh Pa3HBIMU CIIOCOOAMHU YHCIIOBbIE BEIPAXKEHUS PU
pElIeHNN MTPAKTUYECKUX 3a]a4 ¥ 3a7a4 U3 APYrux y4eOHbIX PEeIMETOB

611a0emsb OCHOBHbIMU NOHAMUAMU MeOPUU OeTUMOCTIU
npu pewenuy CrmaHoapmubix 3a0ay

umems 6aA308ble NPEOCMABIEHUS. 0 MHONCECTBE
KOMNIEKCHBIX YUCe;

CB0D0OHO BLINOTHAMb MOHNCOECEEHHbIE
npeobpazoeanus mpueoHOMempuiecKux,
JI02apUPMUYECKUX, CIENEeHHbIX 8bIPAICEHULL
enadems popmynou bunoma Heromona,

NPUMEHAMb NPU PeUeHUU 3a0ay meopemy o
nunetinom npeocmasnenuu HO/;

npuMeHsmv npu pewenuu saday Kumaiickyio
meopemy 06 0Cmamkax;,

npumensims npu pewenuu 3aoay Manyio meopemy
Depmay

YMemb 8bINOIHAMb 3ANUCL YUCILA 8 NOZUYUOHHOU
cucmeme CHUCIeHUs,

NPUMEHSIMb NPU PEUEeHUU 3A0ay MeopemuKo-
YUCTI0BbLE PYHKYUU: YUCTIO U CYMMA Oelumeretl,
@ynxyuro Dinepa;

NpUMEHAMb NPU peuleHuu 3a0ad yenuvie Opoou,
NPUMEHSAMb NPU PEUEHUU 3A0aY MHO2OUTICHbL C
OelicmeumenbHbIMU U yeavimu Kosggduyuenmamu,
671a0emb NOHAMUAMU NPUBOOUMbIU U HENPUBOOUMDBLLL
MHO2OUIeH U NPUMEHSIMb UX NPU PEUeHUU 3a0aY,
npumensms npu pewenuu 3a0ay OCHOBHYIO meopemy
aneebpul;

NPUMEHSIMb NPU PEUEHUU 3a0ay npocmetiuiue
@DYHKYUU KOMNIEKCHOU NePeMeHHOU KaK
2eomempuieckue npeoopa’08aHusl

Ypasnuenusn
u
HepageHncme
a

CB00OHO ONIEpUPOBATH MOHATHIMU: YPaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIE
YPaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBJISIOLIECECS CIEACTBUEM APYrOro
YpaBHEHUS, YPaBHEHUS, PABHOCHIIBHBIE HA MHOXECTBE, PABHOCUJILHBIE
npeoOpa3oBaHus YpaBHEHUN;

pelaTh pa3Hble BUJIbl YPABHEHHUI U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpBIC ypaBHEHUS 3-i 1 4-i1 cTenieHel, IPpoOHO-paIIOHATIEHEIE 1
WppalUOHAIIBHBIE;

OBJIaJIETh OCHOBHBIMU THUIAMH [TOKa3aTeIbHBIX, TOTapUPMUUECKHX,
HMPPALMOHAIIBHBIX, CTEIIEHHBIX YPABHEHUI U HEPABEHCTB U CTaHJAPTHBIMU

Hocmuoicenue pezyromamos pazoena

€c80000HO onpedensams Mmun U 8bloUPaAmMs Memoo
peuleHusi NOKA3amenbHbIX U 102apUpMUIecKux
YPAGHEHUL U HePABEHCME, UPPAYUOHATbHBIX
VPAGHeHUll U HepPABEeHCME, MPUSOHOMEMPUYECKUX
VPAGHEHUU U HePABEHCME, UX CUCTEM,

€80000HO pewlams cucmeMmbl TUHENHbIX YPAGHEHUI,
peuams 0CHO8HbLE MUNbl YPAGHEHULL U HePABEHCME C
napamempamu,




METOJIaMU MX PEIIECHUI U IPUMEHATH UX P PELICHUHU 3a]1a4;

MPUMEHSTh TeopeMy be3y k peleHnto ypaBHEHUH;

IIPUMEHATh TeopeMy BueTa [uisl peleHns HEKOTOPBIX YPaBHEHHM CTEIIEHH BBIIIE
BTOpOM;

MOHUMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCHUIILHBIX TPE0Opa30BaHUsIX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

BJIaJIETh METOJIaMU PEUICHUS YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMPATh METOJI PELICHUs U 0OOCHOBBIBATH CBOW BHIOOD;

HCI0JIb30BAaTh METO/ MHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB, B TOM YUCIIE JPOOHO-
palMOHAaIbHBIX U BKJIIOYAIOLIUX B c€0s1 UppallMOHAIbHbBIE BBIPAXKEHNUS;

pelaTh ajnredpanyeckue ypaBHEHHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuuecKiuM METOIaMu;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTEJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 3aJlaBa€Mble YpaBHEHUSMU,
HEPABEHCTBAMHU U UX CUCTEMAMU;

CBOOO/IHO UCHOJIb30BaTh TOXK/IECTBEHHBIE ITPEOOPa30BAHUS [IPH PELICHUN
YPAaBHEHUU U CUCTEM ypaBHEHUU

B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

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

BBITIOJIHATH OLIEHKY MPaBI0No00us pe3yIbTaTOB, OJYyYaeMbIX IPU PEILICHUU
Pa3IMYHBIX YPAaBHEHUH, HEPABEHCTB M UX CUCTEM IIPH PEIICHUN 3aa4 JPYTHX
y4eOHBIX IPEIMETOB;

COCTaBJIATh U pEIIaTh YPABHEHUS U HEPABEHCTBA C IApaMETPAaMU IIPH PEILICHUN
3aJa4 APYrux y4eOHbIX MPEeIMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WIIM UX CUCTEMY, ONMCHIBAIOIIUE PEATbHYIO
CUTYaIMIO WIH MPUKJIAJHYIO 3a7a4y, UHTEPIPETUPOBAThH NOJyUYEeHHBIE PE3YIbTaThI;
MCII0JIb30BaTh IPOIPaMMHBIE CPEJICTBA IIPU PEILIEHUH OTIENIBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB

NPUMEHAMb NPU PeueHuU 3a0ay HepaeeHCmaa
Kowu — bynsaxoseckoeo, bepuynnu,

umems npeocmasienue 0 HepaseHCmeax Mexicoy
CpeOHUMU cmeneHHbLMU

Dynkyuu

BrnaneTs moHATHSIMHA: 3aBUCUMOCTH BETTMYWH, (DYHKIIHS, apryMEHT U 3HAYCHUE
GbyHKIIUH, 00J1aCTh OIpeieIeHHs] U MHOXKECTBO 3HAUeHUN (QyHKIIUU, TpaduK
3aBUCUMOCTH, rpaduK GYHKINHU, HYIU QYHKINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHMe Ha YMCIIOBOM IPOMEXKYTKE, YObIBAaHHE Ha YHCIOBOM IPOMEXKYTKE,
HauOoJIblIIee U HAaMMEHbIIIee 3HaYeHne (PYHKIIUU Ha YHCIOBOM ITPOMEXYTKE,
nepuoanyeckas QyHKIHS, TIEPHOJT, YeTHAs U HedeTHas QyHKIIUH; YMETh
MPUMEHSATH 3TH MOHATHUS TPU PEIICHUH 3a]1a4;

Jlocmusicenue pezynomamos pazoena I1;

e1ademsb NOHAMUEM ACUMNIMOMbL U YMEMb €20
NPUMEHAMb NPU PEUEeHUU 3A0ay,

NPUMEHAMb Memoobl peuleHuUs: NPOCMetuux
ougpeperyuanbHuIX YpasHeHull nepeoco U Mopo2o
nopsaoKos




BJIJICTh MOHATHEM CTENIeHHAs (DYHKIIMS; CTPOUTD €€ rpauK U yMeTb IPUMEHSTh
CBOMWCTBA CTENCHHOM (DYHKIIMH MTPH PELICHUHU 3a7ay;

BJIAJIeTh MOHATUAMU IOKa3aTelIbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX I'padUKu U
YMETh IPUMEHSATh CBOMCTBA MOKa3aTeNbHON (QYHKIIMM IPU PELICHUH 3a/1a4;
BJIJICTh MOHATHEM JlorapupMudeckas GyHKIHUS; CTPOUTH ee TpaduK U YMETh
MPUMEHSTH CBOICTBA JIorapu(pMUIecKoil GyHKIUU MPH PEIICHUH 3a1a4;

BJIAJI€Th NOHATUAMU TPUTOHOMETPUUECKUE (PYHKLIMU; CTPOUTH UX rpaduKu U
YMETb IPUMEHSATh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUM ITPU peLICHUH 3aay;
BJIAJICTh MOHATHEM 00paTHAs (YHKIMS; TPUMEHSITH 3TO NOHATHE MIPH PELICHUN
3ajad;

IIPUMEHSATH [IPU PELLICHUHU 3aa4 CBOMCTBA (DYHKIIMH: YETHOCTD, IEPUOAUYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSATH [P PELLICHUH 3a71a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIAJIETh MOHATUAMH YUCIIOBAsI [TOCIIE10BATEIbHOCTD, apuMeTHIecKas u
reoMeTpPHUECKasi IPOrpeccus;

MPUMEHSTH MIPH PEIICHUH 337a4 CBOMCTBA U MPU3HAKU apU(PMETUIECKON
r€OMETPUYECKON ITPOTrPECCUM.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

OTIPENIeNIATh 1O TpadrKaM U UCIIONB30BaTh JUIsl PEIICHHSI TPUKIIAIHBIX 3a1a4
CBOMCTBA peaIbHBIX MPOIIECCOB U 3aBUCUMOCTEH (HauOOIbIINE U HAUMEHBIIINE
3HAYEHUS, MPOMEXKYTKH BO3pACTaHUS U YObIBaHUS (QYHKIIUU, IPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, aCUMIITOTHI, TOUKHU NIeperuda, nepuos u T.1.);
MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOU MPAKTUUECKOW CUTYAIIUU;.
OTIpeAETATH MO0 rpadukaM MPOCTEUITNE XapaKTEPUCTUKN IEPUOANMUECKUX
IIPOLIECCOB B OMOJIOTUH, IKOHOMUKE, MY3bIKE, PAINOCBSA3H U Ap. (aMILIUTYA,
Nepuos U T.11.)

Dnemenmut
mamemamu
uecK020
ananusza

Brnaznets nonsTuemM 0eCkOHEUHO yOBIBaIOIIas FeOMeTpUUEcKas Iporpeccus u
YMETb IPUMEHSATH €T0 MPU PEIICHUH 3a/a4;

IIPUMEHSATD U1l PELICHU 3a1a4 TEOPUIO IIPENIEIIOB;

BJIJIETh MOHATUAMU OECKOHEYHO O0JIbIINE U OECKOHEYHO MaJIble YHCIIOBBIE
M0CJIeI0BATEIbHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIbIINE U OECKOHEYHO
MaJble MOCIEA0BATENIBHOCTH;

BJIAJIETh MOHATUAMU: POU3BOHAS (DYHKIIMU B TOUKE, TPOU3BOAHAS (PYHKIINY;
BBIUUCIISATH POU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIMHA U MX KOMOMHALINIA;
UCCIEe0BaTh PYHKIIMM HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOUTH rpaQUKU U MPUMEHATH K PELICHUIO 3aja4, B TOM YHCJIE C TapaMeTPOM;
BJIAJIETh MOHATHEM KacaTelbHas K rpa@uKy QyHKIIMHM U YMETh IPUMEHATh €ro IPH
pEILICHNN 33134,

Jlocmusicenue pezynomamos pazoena 11;

Cc80000HO 811A0EeMb CMAHOAPMHBLIM ANNAPAMOM
MaAmemMamuyecKo2o aHaiu3a 0 8blYUCIeHUs
NPOU3BOOHBIX PYHKYUU OOHOU NePEeMEHHOU,
€c80000HO NPUMEHAMb ANNAPAM MAMEMAMULECK020
aHanuza 0ns UCCAe008aAHUSL PYHKYUL U NOCMPOEHUS.
epaghuxos, 6 mom yucie uccie0o8anus Ha
BLINYKIOCIb,

onepupoeams noHsmuem nepeoooPasHol QyHKyuu
0J151 peuterus 3a0a,

0811a0emb OCHOBHbIMU C8EOeHUAMU 00 unmezpane
Hvromona—Jleiibnuya u e2o npocmetiuiux




BJIAJICTh MOHATUAMU NIepBOOOpa3Has PyHKIHS, ONPEICICHHBIN HHTETPa;
npuMeHsATh Teopemy HproToHa—JIeiiOHMIIa 1 ee CIIeACTBUS IS peIIeHUs 3a/1a4.

B noeceomnesnotl sicusnu u npu uzyuernuu Opyeux yueOHwvix npeomMemos:

peuiaTh NPUKIAIHbIC 3a1a9u U3 OU0IOTHH, GU3UKH, XUMHUH, SKOHOMHUKH H JPYTHUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapAaKTEPUCTHUK MPOLIECCOB;
UHTEPIPETUPOBATH MOJTYUCHHBIE PE3YIbTAThI

NPUMEHEHUAX,
onepuposams 6 CMaHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICULUX NOPSAOKOS,

YMemb NPUMEHAMb NPU peuleHuy 3a0a4 ceolcmea
HenpepuvleHbIX QYHKYUU,

YyMemb NPUMEHAMb NPU peuleHuy 3a0a4 meopembl
Beuiepwumpacca,

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE BbIYUCTICHUS
(MemoOobl peuieHus YPaGHeHUl, 8bIYUCTIeHUS
onpeoeieHH020 UHme2paia);

YMemsb NPUMEHAMb NPULOACEHUE NPOUIBOOHOU U
OnpeoeneHHo20 uHme2pala K peueHuo 3a0ay
ecmecmeo3Hanusl,

e1ademsb NOHAMUAMU MOPAsL NPOU3BOOHAS],
8LINYKIOCMb 2padura GyHKyuu u ymems
uccnedo8amyv (hYHKYUI Ha 8bINYKIOCHb

Cmamucmu
Ka u meopus
6€poAmMHOC
meil, 102UKa
u
KomMoOunamo
PuKa

OnepupoBaTh OCHOBHBIMHU OIIMCATEIbHBIMU XapaKTEPUCTUKAMU YHUCIOBOro Habopa,
MOHATUEM I'eHepalibHasi COBOKYITHOCTb U BBIOOPKOM U3 Hee;

OIIEpUPOBATh NOHATUSMHU: YAaCTOTA U BEPOSITHOCTh COOBITUS, CYMMa U
MIPOU3BEICHNE BEPOSATHOCTEN, BEIUUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE
[IOZICYETa YUCIIAa UCXOOB;

BJIa/IETh OCHOBHBIMH MOHATUSMU KOMOWHATOPUKU U YMETh UX MPUMEHSTH NIPU
pelnIeHny 3a1ay;

UMETb MIPEJCTaBIeHNE 00 OCHOBAX TEOPUH BEPOATHOCTEIH;

HMMETH NPEACTaBICHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIyYaiHBIX BEIUYUHAX U
pacupeneneHusx, O He3aBUCUMOCTH CITyYalHbIX BEJINYUH;

HMMETH NIPEJCTaBICHUE O MATEMATUYECKOM OXXKUIAHUU U AUCIIEPCUU CIIyYalHbIX
BEJINYUH;

VMMETH NPEJCTABIECHUE O COBMECTHBIX PACIIPEACICHUAX CIyYallHbIX BEINYHH;
MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCE U BBIOOPOYHOTO METO/1a U3MEPEHUS
BEPOSITHOCTEM;

HMMETH NIPEJCTaBICHUE O HOPMAJIBHOM PaCIpENeIEHUH U ITpUMepax HOPMaJIbHO
pacIpeesIeHHbIX CIIy4aliHbIX BEJIUYMH;

HMMETH NPEJCTABICHUE O KOPPEISLINU CIIy4alHbIX BEJTUYMH.

B noeceonesnoil scuznu u npu uzyuyeHuu Opy2ux npeomemos:

BBIYHCIISTH WIIM OLICHUBATh BEPOSTHOCTH COOBITHIA B pEalIbHOM JKU3HH;
BBIOMPATHh METOIbI MOIXOISAIIETO MPEACTABICHHS M 00paObOTKH TaHHBIX

Locmuoicenue pezyromamos pazoena

umemsb npeocmasienue 0 YeHMpAaibHOU NPedelbHOl
meopeme;

umems npedcmasienue o 8bl00POUHOM
K02Ghhuyuenme Koppenayuu u TUHEUHOU pecpeccuu;
umems npedcmasiienue 0 CMamucmuyecKux
2UNOMe3ax u nposepKe CMAamucCmuyecKol 2unomesol,
0 cmamucmuke Kpumepus u ee yposHe 3Ha4UMOCmu;
uMemb npedcmasiienue 0 83U IMIUPUYECKUX U
meopemuyecKux pacnpeoenenull;

umMemsb npedcmasieHue 0 KOOUPOB8AHUU, 08OUYHOU
3anucu, 080u4HOM Oepese;

611a0emb OCHOBHbIMU NOHAMUAMU Meopuu epagpos
(epagh, sepuuna, pebpo, cmenenv epuiunbl, NYymMs 8
epaghe) u ymems npumeHAmMs UX NpuU peulenuu 3a0a4;
umems npeocmasietue 0 0epesbsx U yMems
NPUMEHSMb NPU PEUeHUU 3A0aY,

611a0ensv NOHAMUEM CEA3HOCMb U YMemb NPUMEHANMb
KOMNOHEHMbl CEAZHOCMU NPU peUleHUuU 3a0ay;
yMemb oCywecmeainams nymu no peopam, 00xoovl
pebep u sepuiun epaga;

umems npedcmasienue 00 dNeposom u




2aMUILIMOHOBOM NYMU, UMEMb NPEOCABIeHUe O
MPYOHOCMU 3A0A4U HAXOHCOCHUS 2AMUTILINOHO8A
nymu,

61a0emob NOHAMUAMU KOHEYHbIEe U CYEMHble
MHOJICECMBA U yMemb UX NPUMEHSIMG NPU peuteHun
3a0a4,

VyMemb PUMEHSNMb Memoo0 MaAmemMamu4eckoll
UHOYKYUU,

YyMemb NpUMeHsms npuHyun /fupuxie npu peuieHuu
3a0ay

Texcmoevie
3a0auu

Pemiate paszHble 3ajauu NOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBUE 337a4M, BEIOUPATH ONTUMAIBHBINA METOJI PELICHUs 3a1a4H,
paccMmarpuBasi pa3jIiMyHble METO/IbI;

CTPOUTH MOJIEJb PEIICHUs 3a/1a41, IPOBOJUTh JOKa3aTEIbHbIE PACCYXKACHUS IPU
peLlIeHUH 3a/Jauy;

peiatk 3a1aun, TpeOyromue nepedopa BapuaHToOB, IPOBEPKHU YCIOBUMN, BbIOOpa
ONTUMAJILHOTO PE3YJIbTaTa;

aHAJIM3UPOBATh U UHTEPIIPETUPOBATH MOJy4YE€HHbIE PEIICHUS] B KOHTEKCTE yCIOBUS
3aJjauu, BbIOUPATh PeLIeHUs, He IPOTUBOPEYAIe KOHTEKCTY;

MEPEBOUTH MPHU PELICHUH 33/1a4U HHPOPMAIUIO U3 OJTHOUM (POpMBI 3arucu B
JPYTYIO, UCTIOJIb3YsI IPU HEOOXOAUMOCTH CXEMBI, TAOIUIIbL, TpadUKH, JUarpaMMBbl.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

peliaTh NPAKTHUYCCKUC 3aJa9U U 3aa9U U3 APYTUX MPEAMCTOB

Jlocmuoicenue pezyromamos pasoena |l

T'eomempus

Brnanets reoMeTpruecKUMHU MOHATUSIMU [IPU PELICHUHN 33]1a4 U IPOBEJCHUU
MaTeMaTHYECKHUX PACCYKIECHUMN;

CaMOCTOSITENIbHO (POPMYIIMPOBATH OTNPEIENEHUsI TEOMETPUIECKUX QUTYP,
BBIJIBUT'aTh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKAX T€OMETPUUYECKUX DUTYP U
00OCHOBBIBaTh WJIM ONMPOBEPraTh UX, 0000IaTh WM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX Ki1accax (Uryp, MPOBOAUTH B HECIOXKHBIX CIIydasx
KJaccupuKanuoo Gpuryp mo paziMuHbIM OCHOBAHUSM;

HCCIIEIOBATh YePTEKH, BKIIOUAsk KOMOMHALIMU (UTYD, N3BIIEKATh,
MHTEPIPETHUPOBATH U MPEOOPa30BbIBATh MH(POPMALIUIO, IPE/ICTABICHHYIO Ha
yepTexax;

pelark 3a1a4d FeOMETPUUECKOT0 COJEPKaHuUs, B TOM YHCIIE B CUTyalUsIX, KOI/1a
AJITOPUTM PEIICHUs HE CIIeyeT SIBHO U3 YCIIOBUS, BBIIOIHATH HEOOXOIUMBIE JIIS
pelIeHns 3a1a4M JOTIOIHUTEIbHBIE TOCTPOCHNUS, UCCIEA0BATh BOZMOKHOCTh
MPUMEHEHHS TeOpeM U (POPMYJI AJIsl peIIeHus 3a/1a4;

Hmemwv npedcmasnenue 06 akcuomamuieckom
Mmemooe;

611a0emb NOHAMUEM 2e0OMEMPULECKUE MeCA MOYeK 6
NPOCMPAHCMEE U YMemb NPUMEHIMb UX OJisl PEULEHUS.
3a0ay,

YyMemb npuUMeHamy 0Jisl peulenus 3a0ay C80UCmaed
NJIOCKUX U O8YCPAHHBIX Y2108, MPEXSPAHHO20 Y2id,
meopembl KOCUHYCO8 U CUHYCO8 OISl MPEXSPAHHO20
yena;

61a0ems NOHAMUeM NePReHOUKVIAPHOE CeUeHUe
NPUMbL U YMemb NPUMEHIMb €20 NPU PeuleHuu
3a0auy;

umems npeocmasienue 0 080UCMEEHHOCMU
NPABULLHBIX MHO202DAHHUKOS,




yMeTb (OPMYJINPOBATh M JJOKAa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

BJIAJIETh NIOHATUSAMHU CTEPEOMETPUH: NIPU3Ma, TapajulIeICUIIe, TupaMuia,
TETPadAp;

UMETb IIPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUH U CIEICTBUSIX U3 HUX U YMETh
IIPUMEHSTh UX IIPU PELICHUH 3a/1a4;

YMETb CTPOUTH CEYEHUSI MHOTOIPAHHUKOB C UCIIOJIB30BAHUEM Pa3JIUYHBIX METOJIOB,
B TOM 4HCJIE U METOJA CIIE/OB;

UMETBH IPEJCTABICHUE O CKPEIIUBAIOIINXCS IPSAMBIX B IPOCTPAHCTBE U YMETh
HaXOJUTh YIOJI U PACCTOSTHUE MEKY HUMU;

IIPUMEHATH TEOPEMBI O NAPAIJICIIBHOCTH MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
IIPY PELICHNN 33]1a4;

YMETh IPUMEHSTH MapajlieIbHOE TPOSKTHPOBAHUE ISl N300pakeHus: PUryp;
YMETb IPUMEHSATH NEPIEHIUKYISIPHOCTHU MIPSAMOM U INIOCKOCTHU IIPU PEILIEHUN
3a1ad4;

BJIA/IETh MOHATUSIMH OPTOTOHAJIIBHOE IIPOEKTUPOBAHUE, HAKIIOHHBIE U UX IIPOEKLINH,
YMETb IPUMEHTHh TEOPEMY O TPEX MEPIEHANKYIIApAX P PEILICHUH 3aa4;
BJIa/IETh MOHATUSIMU PACCTOSIHUE MEXY (pUrypamu B IpOCTPaHCTBE, OOIIUM
NEPIEHIUKYIISIP ABYX CKPEIMBAIOIIUXCS IPSIMBIX U YMETh IPUMEHSATh UX IIPU
pELIEeHNN 3a/1a4;

BJIAZIETh TOHATUEM YTOJI MEKy IPSIMOU U IJIOCKOCTBIO U YMETh IPUMEHSATH €TI0
IIpY PELICHUH 3a/1a4;

BJIAJICTh NIOHATUSAMHU JBYI'PAHHBIN YrOJI, yTOJI MEXKIY IUNIOCKOCTSAMH,
MEPIEHIUKYISIPHBIE IUIOCKOCTH U YMETh IPUMEHSATh UX IPU PELICHUH 3a/1a4;
BJIAZICTh NIOHATUAMH IIPU3MA, NTapaJUIeICIUIe]] U IPUMEHITh CBOINCTBA
napajuieJenuIea IIpyu pelieHuu 3a1ay;

BJIAZIETh IOHATUEM IPSIMOYTOJIbHBIN NapaJIJIEIENUIE] U IPUMEHATH €T0 IpU
peuieHny 3a1ay;

BJIA/IETh MOHATUIMU NMUPaMK/Ia, BUABI TUPAMUJL, 2JIEMEHTHI IPABUIIbHOW MTUPAMHU/IBI
U yMETb IPUMEHATD UX IPU PEIICHUH 3a/a4;

MMETH NPEJCTABIEHUE O TeOpeMe DUJepa, MPaBUIbHBIX MHOTOTPaHHUKAX
BJIAJIETh NOHATUEM IUIOIIAAN IOBEPXHOCTEN MHOTOTPAHHUKOB M YMETh ITIPUMEHSATH
€ro P PELICHNH 3a/1a4;

BJIAJIETh MOHATHUSAMU TeJla BpalleHus (IMIMHAP, KOHYC, map U cdepa), uX ceueHHs
Y yMETh IPUMEHSATh UX MPU PEIICHUH 337a4;

BJIAJIETh NIOHATUSAMHU KacaTeJIbHbIE IIPSIMBIE U INIOCKOCTH U YMETh IIPUMEHATH U3
IIpU PELICHUH 3a/1a4;

UMETb MIPEJCTABICHUS O BIMCAHHBIX U OMMCAHHBIX chepax U yMETh IPUMEHSTh UX
IIPY PELICHNN 33134,

61a0emsv NOHAMUAMU YEHMPATbHOE U NAPATNENbHOe
NPOEKMuUpoBanue 1 NPUMEHAMb Ux npu NOCMpoeHUuu
CeyeHUll MHO20ZPAHHUKO8 MEMOOOM NPOEKYULL,
uMems npedcmasiienue o pazeepmke MHO20SPAHHUKA
u Kpamuaiuiem nymu Ha NO8ePXHOCMU
MHO202PAHHUK A

umMems npedcmasiienue 0 KOHUYECKUX ce4eHusx,
uMems npedcmasienue o0 Kacarwuxcs cjepax u
KOMOUHAyUY mei 8paujenus u ymems npumMeHams ux
npu pewenuy 3a0au;

NPUMEHAMb NPU PEUeHUU 3a0ay YOPMYLy
PACCMOANUL OM MOYKU 00 NIOCKOCIU,

671a0emb Pa3HbLMU CNOCODAMU 3A0AHUSL NPAMOU
VPABHEHUAMU U YMEeMb NPUMEHAMb NPU peuleHUU
3a0ay;

NPUMEHAMb NPU PeueHuU 3a0ay U 00Ka3amenbCcmee
meopem 6eKMOPHbIUL Memood U Memoo KOOPOUHAM,
umems npeocmasienue 0o akcuomax obvema,
NPUMEHSIMb POPMYIbL 00HEMO8 NPAMOY2OTbHO2O
napainnenenuneoaq, NPpUsMbvl U nNUPamMuobl, mempa’opa
npu pewenuy 3a0au;

NPUMEHAMb meopembvl 00 OMHOUWEHUAX 00bEMO8 Npu
peuieHuu 3a0a4,

NPUMEHSIMb UHMe2Pai OJisi 6bIYUCTEHUSL 00bEMOB U
no8epxHoCcmenl mei 6PAujeHUsl, GbIYUCIEHUS NIOWAOU
cpepuneckoeo nosca u 00vemMa uapoo2o Clos;
uMemv npedcmasiienue 0 OBUNCCHUSIX 8
NPOCMpPancmee: napaiieibHOM neperoce,
CUMMemPUYU OMHOCUMENbHO NIOCKOCHIU,
YEeHMPAanbHOU CUMMeMpPUU, N0GOPOMe OMHOCUMENLHO
NPAMOU, BUHMOBOU CUMMEMPUU, YMemb NPUMEHSAMb
UxX npu peulenuuy 3a0a4,

umems npeocmasierue o0 Niouaou OPMo2oHAIbLHOU
npoexyuu,

umems npedcmasienue 0 mpexzspaHHom u
MHO202PAHHOM Yelie U NPUMEHIMb C80UCMEA NILOCKUX
Y208 MHO202PAHHO20 Y2ld NpU PeueHuU 3a0ay,
umMemsv npeocmasieHus 0 npeodopazo8anuu n0O0OUs,




BJIAJICTh MOHATUAMU 00bEM, 00bEMbI MHOTOI'PAaHHHUKOB, TEJI BPAIICHUS U
IIPUMEHSITh UX MPU PELICHUH 3a/1a4;

UMETBH IPEJCTABICHUE O Pa3BEPTKE LWINHIPA U KOHYCA, IUIOMAAHN IIOBEPXHOCTH
LWIMHIPA U KOHYCa, YMETh IPUMEHATH UX IIPU PELICHUH 33]1a4;

UMETb MPEJCTABICHHE O TUIOMAAH C(HEepbl U yMETh MPUMEHSTH €T0 MPH PELICHUN
3a1ad;

yYMETb peuIaTh 3a7ayi Ha KOMOMHAIIMY MHOIOI'PaHHUKOB U TEJI BPaIllEHUS;
UMETb MIPEJCTABICHHUE O [10I00MH B IPOCTPAHCTBE U YMETh pelllaTh 3a/lauu Ha
OTHOILIEHHE 00BEMOB U IUIOIIAJIEH TOBEPXHOCTEN MOAOOHBIX QUTYp.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

COCTaBJISITh C MCITOJIb30BAHUEM CBOMCTB TCOMCTPUICCKHUX (1)I/Il"yp MaT€MaTH4YCCKUC
MOZCIIN OJid pCHICHUA 3aaaY IMPAaKTUYICCKOI'0 XapaKTepa 1 3a1a4 U3 CMCIKHBIX
AUCHUIUINH, UCCJIICAO0BATDH ITOJYUCHHBIC MOACIIM U HHTCPIPCTUPOBATEL PE3YJIbTAT

20MOmemuu U ymems NPUMEHsMb UX Npu peueHuu
3a0ay;

—  yMemb pewams 3a0ayu Ha NJIOCKOCHU MemoOamu
cmepeomempuil;

—  ymemb npumeHsImb Gopmyivl 00beM08 NPU PeuteHun
3a0ay

Bexkmopuot u

BJI&I[CTB IOHATUAMMU BEKTOPBLI U UX KOOPAUHATHI;

—  Hocmuoicenue pezynomamos pazoena |l

KOOpOunam | — yMeTh BBIIOJHATH ONEPAlMK HAJl BEKTOPAMHU; —  Haxooums 0Ovem napaiieienunedd u mempa’opa,
ol é — HCIOJIB30BaTh CKAIIPHOE IIPOU3BEACHUE BEKTOPOB IIPU PELLICHUU 3a/1a4; 3A0aHHBIX KOOPOUHAMAMU CEOUX BEPULUH,
RPpOCMPAHC | —  [ppUMEHSATh YPaBHEHHUE IJIOCKOCTH, GOPMYITY PACCTOSIHHS MEKTY TOYKAMH, — 3a0a8amv NPAMYIO 8 NPOCMPAHCIEe;
mee ypaBHEHHE cepbl IPU PEIICHUU 3a/1a4; —  Haxoo0ums paccmosiHue om mouku 00 NIOCKOCHU 8
— TIPUMEHATh BEKTOPBI U METOJ KOOPJMHAT B IPOCTPAHCTBE MPHU PEILICHUH 33/1a4 cucmeme KOOPOUHam,
—  HAX00Umv paccmosiHue MexHcoy CKpeuusaouuMucs
NPAMbIMU, 3ad0AHHBIMU 8 CUCTeMe KOOPOUHAMm
Hcmopua — Hmetb nmpencraBieHe 0 BKJIa/1€ BBIAIOIINMXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH; Locmuoicenue pezynomamos pazoena |l
MamemamukK | — [IOHAMATh POJIb MATEMATHKHU B pa3BUTHUU Poccun
u
Memoowi — Hcnonb3oBaTh OCHOBHBIE METO/IbI 1OKAa3aTEIbCTBA, IPOBOAMUTH JOKA3aTEIbCTBO U —  Jlocmuoicenue pesyromamog pazoena ll;
Mmamemamuk BBITIOJTHSTH OIPOBEPKEHHUE; —  NPpUMEHAMb MamemamudecKue 3HaHus K
u _

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTHUECKUX 3a/1ay;

Ha OCHOBE MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BATh KPACOTY
U COBEPILIEHCTBO OKPYXKAIOIIEr0 MUpa U IPOU3BEACHNN UCKYCCTBA;

MIPUMEHSTH POCTENIIINE TPOrPaMMHBIE CPEJICTBA U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN MAaTEMaTHYECKUX 3a7ay;

IMOJIB30BAaThCA MPUKIIAAHBIMUA ITpOrpaMMaMu U IporpaMmMaMi CUMBOJIBHBIX
BBIYHCIICHUH JJI UCCIICJOBaHU MAaTEMAaTHUYCCKUX 00BEKTOB

UCCTIe008AHUIO OKPYAHCAIOWE20 MUPA (MOOeIUPOBaAHUE
@uzuueckux npoyeccos, 3a0ayu IKOHOMUKU)

COILEPKAHUE YYEBHOI' O KYPCA




Yucaa 1 BBIYUCTICHUSA

Parmonanbueie ynciaa. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, MPOLIEHTHI, OCCKOHEUHbIE MTepUoAnYecKre Ipodu. ApupmMeTuyeckre onepamnnun ¢ paruoHaIbHBIMU
YUCJIaMH, TIPE0OPa30BaHUS YHNCIOBBIX BhIpakeHHH. [IpumMenenne qpo0eit u MpOoIeHTOB AJI pelIeHuUs MPUKIIATHBIX 3a7a9 U3 Pa3IUYHBIX OTpacaei 3HaHUHA U peaTbHON
KHU3HU.

JlelicTBUTENbHBIE YKCia. PalimoHanbHble M UppalMOHANIbHBIE yiciaa. ApupMeTHYecKre onepanuy ¢ 1eiCTBUTENbHBIMU YncinaMu. [IpnbnmkEHHbIE BEIUMCIICHUS,
IIpaBWJla OKPYIJIEHUS, IPUKUJIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ nenbM nokasareneM. CranaapTHas ¢opma 3anucu AeHCTBUTEIbHOIO uucia. Mcenoab3oBaHue noaxonasduieid (Gopmsl 3alIMCH AEHCTBUTENbHBIX YHCEI
JUI PELLIEHUs] IPAKTUUECKUX 3aayd U MPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATYpaIbHOM cTereHH. [leficTBUs ¢ apuMEeTHUECKUMU KOPHSIMHU HATypajIbHON CTCTIICHH.

CuHyC, KOCUHYC U TaHT'€HC YHUCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOTO apryMEHTA.

Hatypanbnblie u nensie uncia. [I[pu3Haky 1e1MMOCTH LEIBIX YACEN.

Cremnens ¢ pallMOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTEIICHH.

Jlorapudm uucna. [lecaTudnble U HaTypaJbHbIE JOrapUPMBbI.

YpaBHeHus1 U HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (DOPMYITBI.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBAa. MeTo | MHTEPBaJIOB.

Pemenue nenbix 1 JpoOHO-PALlMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHBIX ypaBHEHUIN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(MBI.

[IpeoOpa3oBaHue BbIpaX)eHH, COAEPIKALIUX CTENIEHHU C PallMOHAIbHBIM ITOKA3aTEJIEM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS] U HEPABEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHUN. Perienne npukiIaHbIX 3a7a4 ¢ MOMOIIBIO CHCTEMBI TMHEMHBIX YPaBHEHUH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTEMaTHUECKHX 3aj1ay U 3ajjad U3 pa3IMuHbIX o0nacTell HayKu U peaibHON KHU3HU.

DyHKUMH U TPaPUKHU

OyHKkuMs, crnocoObl 3ananusa pyHkuuu. I'paduk pynkuun. Bzaumuo obpatusie pyHkiuu. . Ilepuonnyeckue Gpynkunu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMHA. Hanbombiee 1 HauMeHbIIee 3HaueHue (PyHKIIMH Ha TIPOMEXKYTKE.

Ob6nacTh ornpenenaeHus: © MHOXKeCTBO 3HaueHud pyHkuuu. Hynmu dynkuuu. IpomexxyTku 3HakonoctossHCTBa. UETHBIE M HEUETHBIE (QYHKITHH.

CrenenHas GyHKLUS C HATYPaJbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENEHH.

TpuronomeTrpuyeckas OKpyXKHOCTb, OIpe/ieJIeHHEe TPUTOHOMETPHUUECKUX (YHKIIHI YUCIOBOTO apryMeHTa.

Tpuronomerpuueckre GyHKIUHU, UX CBOMCTBA U rpaUKH.

[TokazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TPpadUKHU.

Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB GyHKIUHN A UCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIe BO3ZHUKAIOT IPU PELLICHUHM 3a/1a4 U3 APYIHX y4eOHBIX IPEIMETOB
U PEAIbHOU KU3HH.



Hauvana maTeMaTH4eckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIE0BaTeIbHOCTEH. MOHOTOHHBIE MTOCIEA0BATEILHOCTH.

Apudmerndeckas U reoMeTpuueckas mporpeccur. beckoHeuHo yOwIBaroimas reomerpudeckas mporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T€OMETpPHUECKON
nporpeccuu. @opmyia cia0XKHbIX NpOLEHTOB. Mcnonb30Banue nporpeccuu yist pelieHns peajbHbIX 3a7a4 IPUKIAJHOTO XapaKTepa.

HenpepriBabie ¢pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl pELICHHs] HEPAaBEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM.

[IpousBoiHbIE AeMEHTapHBIX QPYHKIMNA. DOPMYIIbl HAXO0XKACHUS TPOU3BOJHON CyMMBI, POU3BEACHUS U YACTHOTO (DYHKITUI.

[TpumeHeHre TPOU3BOTHON K MCCIIEOBAHUIO (PYHKUIMI Ha MOHOTOHHOCTH M AKCTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HAMMEHbBIIETO 3HaYeHUsT (PYHKIUU Ha
OTpE3KE.

[TpuMeHeHHe TPOM3BOAHON JIs1 HAXOXKIACHUS HAWITYUIIEero PelIeHHs B PUKIIAAHBIX 3a/1a4ax, Ul ONpeaesieHHs] CKOPOCTH IpoIiecca, 3a1aHHOr0 (opMyIon WiH
rpadgukom.

[lepBoobOpaznas. Tabnauma nepBooOpasHbIX.

WuTerpan, ero reometpudeckuii 1 puandeckuii cMpici. Beruncinenue unterpana no gopmysne Horotona—Jleitbnuna.

[IpencraBnenne TaHHBIX C IOMOIIBIO TaOmuI U quarpamm. CpenHee apupMeTHUECKOe, MeArana, HauboblIee 1 HauMEHbIIIee 3HAUCHHs, pa3Max, IUCIIePCHs U
CTaHJIaPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.

CTaTuCTHKA M TeOpHs BEPOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

CrnyyaiiHble 9KCIIEpUMEHTHI (OMBITHI) U Cy4aiiHble COOBITUS. DIIeMEHTapHbIe COOBITHS (McXombl). BeposTHOCTH ciywaitHOro coObiTHsA. Biu3ocTh 4acToTH U
BEPOSITHOCTH COOBITHH. Ciy4aifHble OMBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSAMHU. BeposTHOCTH COOBITHH B ONBITAaX C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSMHU.

Omnepannu Hajl COOBITUSMHE: TIepecedeHue, 00beIMHEHHE, TIPOTUBOIIOIOXKHBIE COOBITHS. [lnarpaMmmer Ditnepa. Dopmyra CI0KEHUS BEPOSITHOCTEH.

VYcioBHas BEpOSTHOCTb. Y MHOXKEHHE BeposiTHOCTEH. [lepeBo cimydaifHoro skcnepumenta. @opmysia mosHol BeposTHOCTU. He3aBrcruMble COOBITHS.

Komb6unaropsoe npasusno ymHoxenus. [lepecranoBku u paxropuan. Yucno coueranuit. Tpeyronsuuk [lackans. @opmyna bunoma HeroToHa.

bunapHblii ciay4aifHbIN ONBIT (MCHBITaHUE), ycrmexXx W Heyhada. HesaBucumble ucnbiTanus. Cepusi HE3aBHCHMBIX HCHBITaHUN A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHyun.

UucnoBble XapaKTEPUCTUKU CIy4YallHBIX BEIWYMH: MAaTEMaTU4YeCKOE OKHMJAHHWE, JUCIEepCUsi W CTaHAapTHOE OTKJIOHeHHe. [IpuMmepsl mNpuMeHeHus
MaTeMaTUYeCKOro OXKHIAHHS, B TOM UYHCJE B 3a7adax M3 MOBCEAHEBHOM >KM3HU. MareMaTuueckoe OKHUJIaHWe OMHApHOW CIIydailHOW BENIMYMHBI. MaTeMaTH4ecKoe
OKUJIaHUE CYMMBI CIy4aiHbIX BEJIMYMH. MaTemMaTnyeckoe 0KUJaHue U AUCHEPCUsl TEOMETPUYECKOr0 M OMHOMHAIBHOTO PACHPEIeICHHUMH.

3aKoH OOJBIIUX YKCET U €T0 POJib B HAyKe, MPUPOIe U 001IecTBe. BRIOOpOUHBII METOT MCCIIEI0BAHMIA.

IIpumepsl HEnpephIBHBIX Cay4ailHbIX BenudMH. [IoHATHE O IUIOTHOCTM pacmpeneneHus. 3ajadd, NPUBOASIINE K HOPMAIbHOMY pacnpezeneHuto. llonarue o

HOpPMaJIbHOM paclpeiesieHUH.
Crnydaiinas BenmnunHa. Pactipenenenne BepostHocTed. Jlmarpamma pacnpenenenus. [IpumMepst pactipenenieHuii, B TOM YHCIIe, TEOMETPUIECKOE 1 OMHOMHAIBHOE.
MHo:xecTBa M JIOTUKA
MHoecTBO, onepalnuu HaJ MHOKecTBaMu. [IpruMeHeHne TeopeTHKO-MHOKECTBEHHOT'O anmnapara Jyisi OlMCaHUs PeaibHbIX MPOLIECCOB U SIBJICHUM, IPU pPELICHUH

3a7a4u U3 IPYrux y4eOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTeIbCTBO.
Hcropus MaTeMaTHKHU
WcTopust pa3BUTHS NOHATHUS YHCIIA: KOMIUIEKCHBIE YUCIa, KOPHU N-i cTeneHu.
Hctopus Bonpoca o HaxoxaeHuu (GopMyl KOpHel anredpandeckux ypasHeHuil. @opmyinsl Kapaano.
OcHoBHas Teopema anreopsl.



Hctopus pa3sutus anredpsl: H. Abens, D. besy, K. I'aycc, V. I'opuep, H. Tapranss, I1. ®epma, C. Deppo.

Hcropus Bompoca 0 HaXOKICHUN KOMITJICKCHBIX KOpHEH KBaJpaTHBIX M Kyouuyeckux ypaBHenuit: Jx. Kapnano, A. Myagp.
HepazpemmmocTs B pagiukanax ypaBHEHUH CTENIEHHU, OOJIBIICH YeThIpEeX.

Uctopus pa3sutus maremarudeckoro ananusa: JI. Komm, JI. Kponekep, U. Kemuiep, U.Hetoton, I'.JIeiiOHwMII.

Ucropus pa3sutus gorapudmoB u jorapudmudeckux tadmmi: M. bropru, . Henep, I'. bpurc, A. Bnakk.

PazButue marematuueckoit joruku: Y. [Tupc, ®. Opure, J[x. BeHH.

Hcropus pa3Butus Teopun BeposTHocTel U ctatuctuku: [1. depma, X. [Noiirenc, S.beprysmm, 1. Jlamuac, I1. JI. Ye6simes, M. HproToH.

I'eomerpus

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUSA cTepeoMeTpuu. Touka, psimas, III0CKOCTh, IPOCTpaHCTBO. [IoHATHE 00 aKCMOMAaTUUYECKOM IIOCTPOEHUU CTEPEOMETPUU: aKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, TApAJUICIIBHBIC U CKPELIUBAOIIKECs NpsAMbIe. [lapaienbHOCTh NPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MapajlUIeJIbHbIE IPSIMBIE B IPOCTPAHCTBE; APAIUIEIBHOCTD TPEX NPSIMBIX; IAPAJLIEIBHOCTD MPSMOM U IIJIOCKOCTH. YTJIBI C COHAIIPABJICHHBIMU
CTOPOHAMU; YTOJI MEXKY IPSIMBIMU B IIPOCTPAHCTBE. IlapaienbHOCTh INIOCKOCTEN: TapaJIeIbHbIE INIOCKOCTH; CBOMCTBA MapaJlIEIbHbIX IIOCKOCTEN. [IpocTelmue
IIPOCTPaHCTBEHHbIE (PUTYpHI HA MIJIOCKOCTU: TETPa3p, KyO, napajuienenumnesa; NoCTpOeHUE CeUeHHH.

[IepneHUKyYISIPHOCTD NPSMOM U IVIOCKOCTH: MEPIIEHIUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE, IIPSMBIE ITAPAJUICIIbHBIC U NIEPICHANKYIISIPHBIE K IIOCKOCTH,
IIPU3HAK NEPIEHIUKYIIPHOCTU IPSIMON U INIOCKOCTHU, TEOPEMA O MPSMOM NEPIEHAUKYIISPHON INIOCKOCTH. YTIIbI B IPOCTPAHCTBE: YTOJI MEXAY IPAMOU U INIOCKOCTBIO;
JBYTPAHHBIN yroJI, JMHENHBIN YroJl ABYTPaHHOTO yria. [lepreHIuKysap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIOCKOCTH,
IPOEKIUs (PUTYpBI HA TUIOCKOCTh. [lepneH Ky IsIpHOCTh TNIOCKOCTEH: MPU3HAK MEPIEHAUKYIIPHOCTH ABYX IIocKocTel. Teopema o TpEX meprneHauKymspax.

MHOrorpaHHUKHU

IToHsTHIE MHOTOIPAaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yromapHas
MpU3Ma; TPaHU U OCHOBAHHUS MIPU3MBI; IIpsIMasi U HAKJIOHHAs MPU3MbI; OOKOBas U MOJIHAas IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMoyroiabHbIi Napauieaenune
u ero cBoiictBa. [lupamMua: n-yroipHas nupamujia, FpaHd U OCHOBaHHWE MMPaMM/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U yCEUEHHAs MUpaMUa.
DneMeHThI Npu3Mbl U mupamMuibl. [IpaBuibHbIe MHOTOTPAaHHUKU: IOHATHE IPAaBUJILHOTO MHOTOIPaHHUKA; IpaBUIIbHAS MTPU3Ma U MTpaBUJIbHAS MMPaMK/Ia; TPaBUIIbHAS
TpeyroJjibHas MUpaMua U IpaBUIbHBIN TeTpasap; kyo. [Ipencrapienne o mpaBUIbHBIX MHOIOIPAHHHUKAX: OKTadAp, TOJAEKa’Ip U MKocayap. CedeHus Npu3Mbl U
MUpPaMHU/JIBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IIPSIMOM, TNIOCKOCTH. DJIEMEHTHI CUMMETPUH B MpaMUax, MapajuiesenuIe ax, IpaBUiIbHbIX
MHOI'OTPaHHUKAX.

Brruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa, nuaroHainu, yrisl. [1nomans 60koBoil MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMON MPU3MBI, IJIOIAIh
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpAMO npu3Mbl. [lnomaas O0KOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIBHON MUPAMUIBI, TEOPEMA O MIIOLIAAN
yceu€HHoM nupamuabl. [lonarue 06 06béme. O0BEM nUpaMubl, IPU3MBIL.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY MIIOIIAASIMU TIOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEJI.

Tena BpaueHnus

[unuaapuydeckas oBEpXHOCTb, 00pa3yolliye HUINHIPUUECKON MOBEPXHOCTH, OCh IMIUHAPUYECKON moBepxHOCTU. Llunmuuap: ocHoBaHus U OOKOBast
MOBEPXHOCTh, 00PaA3yIOIIas U OCh; IJIONIA b OOKOBOI U MOJHOM MOBEPXHOCTH.

KoHnnueckas moBepxXHOCTb, 00pa3yroe KOHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM moBepxHocTu. Konyc: ocHOBaHME U BepInHa, oOpasyrouias u
0Ch; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliue 1 BHICOTa; OCHOBAHMS U OOKOBAst TOBEPXHOCTb.



Cdepa u map: neHTp, paauyc, 1MaMeTp; IIouaas NoBepXHOCTH ceprl. BzaumHoe pacrnonoxenue cdepsl U MI0CKOCTH; KacaTeabHast INIOCKOCTh K cdepe;
Iomaab chepsl.

N300pakeHue Tes BpallleHHsl Ha MII0CKOCTH. Pa3BépTka uumHApa U KOHYyca.

KomOuHnanmu Ten BpauieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHMK, OIIMCAHHBIN 0KOJIO chepbl; cdepa, BIMCaHHAS B MHOTOTPAHHHK, WM TEJIO BPAILICHUS.

ITonsatue 06 00béme. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME IPSAMOYTOIBHOTO NapajuieNenunesia u ciaeacTBus u3 He€. O0bEM LuInHApa,
koHyca. O0BEM 11apa u miomaab cepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAAIMU IOBEPXHOCTEH, 00bEMaMu MOAOOHBIX Tell.

Ceuenus nuauHApa (MapajijiesbHO U MEPIEHIUKYIISIPHO OCH), CEYEHMsI KOHYyca (ITapajuleIbHOE OCHOBAHMIO U ITPOXOJISLIEE YEPE3 BEPUIMHY), CEUEHNUS 11apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha 1m10cKOCTH U B nipocTpaHcTBe. ClI0)KEHHUE U BBIUNTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA 4ncio. PaznokeHue BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopam. IIpaBmiio napamienenunena. Pemenue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM NIPABUJ IEUCTBUM ¢ BeKTOpamu. [IpsMoyronpHas cucreMa KOOpAUHAT B
npocrpanctBe. Koopaunartel BekTopa. [Ipocreiimue 3agaun B KoOopAMHATaX. Y0 MeKIy BeKkTopamu. CKalsipHOE IPOU3BEIeHNE BEKTOPOB. BhluncieHue yrios
MEXy PSAMBIMH U IIJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METO/] IIPY PEIIEHUN N€OMETPUUECKHX 3a1ad.

IlesieBble OPUEHTHPHI Pe3yJIbTATOB BOCIIUTAHUS HA YPOBHE CpeaHero o01ero oopa3oBaHusl.

Ne Hamnpasnenus XapakTepuCTUKH (ITOKA3aTEIIN)
n/a

1 I'paxxnanckoe OCO3HaHHO BBIPAKAIOLUIMI CBOIO POCCHMCKYIO TPAKIAHCKYIO MJIEHTUYHOCTh B IOJUKYJIBTYPHOM H
MHOTOKOH(ECCHOHAIIBHOM POCCUIMCKOM OOIIECTBE, COBPEMEHHOM MUPOBOM coo01iecTBe. CO3HAIOMINM CBOE €IMHCTBO
¢ HapoaoM Poccun Kak MCTOYHMKOM BIIACTH U CYOBEKTOM ThICSAYENIETHEH POCCHHCKOM TOCYJapCTBEHHOCTH, C
PoccniickuM rocyapcTBom, OTBETCTBEHHOCTD 34 Pa3BUTHE CTPAHBI, POCCUICKON TOCYTapCTBEHHOCTH B HACTOSIILEM U
OyaymeM. [IposBastonuii roTOBHOCTB K 3aiuTe PouHbI, CIOCOOHBINH apryMEHTHPOBAHHO OTCTaUBaTh CYBEPEHUTET U
JIOCTOMHCTBO Hapoja Poccum m Poccuiickoro rocynapcrBa, COXpaHATh M 3allMINATh HMCTOPUYECKYIO IPaBLy O
PoccuiickoM rocynapcTse B IPOIUIOM U B COBPEMEHHOCTH. OpHUEHTHPOBAHHBIN Ha aKTUBHOE I'PaXXAAHCKOE y4acTHe
Ha OCHOBE YBaXCHMsS 3aKOHAa W IPaBOMOpsAKa, MpaB U CBOOOJ COTpaXKJaH, YBaKEHUS K HCTOPUYECKOMY U
KyJIbTypHOMY Hacienuio Poccun. Oco3HaHHO M AEATENbHO BBIPAXKAIOUIMM HENpHsATHE TH000H AMCKpUMHHALMU B
oOmiecTBe MO COLMAIbHBIM, HAI[MOHAJIbHBIM, PACOBBIM, PEJIWTHO3HBIM IMPHU3HAKaM, IPOSIBICHUNH DSKCTPEMHU3MA,
TEppOpHU3Ma, KOPPYMILHH, aHTHUTOCYIAapCTBEHHON nesTenbHocTH. OOnanaromuii ONbITOM TPaXKAaHCKOM COLUABbHO
3HAYUMOW JIeATENbHOCTH (IIKOJIBHOM CaMOYIPABJIEHUHU, JOOPOBOJIBYECTBE, SKOJOTHYECKHUX, MPHUPOIOOXPAHHBIX,
BOCHHO-TIATPUOTUYECKUX U Jp. O0bETMHEHUSX, aKIUsIX, IPOrpaMMmax).

2 [TatpuoTnueckoe BeIpaxkaronuii CBOIO ATHOKYJIBTYPHYIO HACHTUYHOCTH, JIEMOHCTPUPYIOIINNA NPHUBEPKEHHOCTh K POJIHOMU
KyJbType Ha OCHOBE JIIOOBH K CBOEMY Hapojy, 3HaHUS €ro MCTOpUH U KyinbTypbl. Co3Haromuil ce0si maTpuoToM
CBOEro Hapo/a u Hapona Poccnu B iesiom, A€SITENBHO BBIPAXKAOIIMI YyBCTBO TPUYACTHOCTH K MHOTOHAIMOHAIIBHOMY
Hapony Poccun, k Poccuiickomy OTedecTBy, CBOIO OOLIEPOCCUHCKYIO KYJIbTYPHYIO WICHTUYHOCTb. [IposBustonimii
JIeATEIbHOE [IEHHOCTHOE OTHOILIEHNE K HICTOPUYECKOMY U KYJIbTYPHOMY HacCJIEIUIO CBOETO U APYruX Hapoaos Poccun,
K HallMOHAJIbHBIM CHMBOJIAM, Npa3JHUKaM, NaMATHUKAM, TPaJAULUSIM HApOJOB, IIPOKUBAIOLIMX B POJHOW CTpaHEe —
Poccun. IlposBisiommii yBakeHHE K COOTCUECTBEHHHMKAM, IMPOKUBAIOIMIUM 33 PYOEKOM, IMOIJICPKUBAIONTUN HUX




1paBa, 3alUTy X HHTEPECOB B COXPAHEHUHU OOIIEPOCCHICKON KYIbTYPHOU UAEHTHYHOCTH.

JyxoBHO-
HPaBCTBEHHOE

[TposBaAOIUI NPUBEPKEHHOCTh TPAIULMOHHBIM JTYXOBHO-HPAaBCTBEHHBIM LEHHOCTSIM, KYJIbTYPE HapOIOB
Poccun (¢ y4eTroM MHPOBO33PEHUYECKOr0, HALMOHAIBHOIO, PEIUTMO3HOIO CAMOOIPEIEIICHUS CEMbH, JMYHOIO
camoornpeenenus). [leficTByromuUi 1 OLIEHUBAIOLINI CBOE MOBEIEHUE U MOCTYIKH, IOBEJCHUE U MOCTYIKU APYrHX
JIOJEH ¢ MO3ULMKM TPAJULMOHHBIX POCCHMCKUX ITYXOBHO-HPAaBCTBEHHBIX, COLMOKYJIBTYPHBIX LIEHHOCTEHM U HOPM C
Y4ETOM OCO3HAHUA MOCIEACTBUN MOCTYNKOB. CO3HAIOUINI U EATENBHO BhIpaXKarOLIMM IOHUMaHUE LICHHOCTH Ka)K 10U
4eJI0BEYECKOM JIMYHOCTH, CBOOOJIBI MHMPOBO33PEHUECKOTO BHIOOpPA, CAMOOIPENENICHUsl, OTHOUICHUS K PEIUTHHA U
PEJINTMO3HON IIPUHAUIEKHOCTU 4eJOBeKa. JIeMOHCTpUpyOIMH yBa)KCHHE K IPEICTaBUTEISAM PA3JIHYHBIX
OTHOKYJIBTYPHBIX I'PYII, TPAJAULMOHHBIX PEIUrMi HapoaoB Poccuu, HaMOHAJIBHOMY JOCTOMHCTBY, PEJIMTHO3HBIM
yOeXKJIEHUSM C Y4ETOM COOJIOAECHUS KOHCTUTYLIMOHHBIX IIPaB U cBOOOJ Bcex rpaxaaH. [loHuMaromumii u nesTensHo
BBIPAKAIOIIMM LEHHOCTb MEXPEIMTMO3HOI0, MEKHALMOHAIBHOIO COIVIACHS JIFOACH, TpaxaaH, HapoaoB B Poccum.
CriocoOHbIM BECTH IUANIOT C JIOAbMH Pa3HbIX HAIlMOHAIBHOCTEH, PETUIHO3HON NPUHAIIEKHOCTH, JOCTUTaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOJUTh OOIIME LEIH U COTPYAHHYATH JUIS UX JOCTHXeHHs. OpHUEeHTHPOBAHHBIA HA CO3JIAHHE
YCTOMUYMBOW MHOTI'OJIETHOM CEMbH Ha OCHOBE POCCUMCKHX TPAJUIMOHHBIX CEMEHHBIX LEHHOCTEW, MOHUMAaHUU Opaka
KAaK CO03a MY)KYMHBI U KECHILIUHBI JJI1 CO3/1aHUsI CEMbH, POXKIACHUS U BOCIIMTAHUS B HEM I€TEH, HENIPUATHS HACWINS B
CeMbe, YXO/a OT POJIUTENbCKOW OTBETCTBEHHOCTH. OOnanarounmii copMUPOBAHHBIMU MPEACTABICHUSIMH O POJIU
PYCCKOTO U POJHOTO SA3BIKOB, JUTEPATyphbl B KM3HM 4eJIOBEKa, Hapoja, oOmiecTBa, Poccuiickoro rocynapcrsa, Ux
3HaYCHUM B JyXOBHO-HPAaBCTBEHHOW KyibType Hapoza Poccun, MupoBoi KyibType. JleMOHCTpupyromun
YCTOWUYHMBBIN MHTEPEC K YTEHUIO KAK CPEJICTBY ITO3HAHMS OTEYECTBEHHON U MUPOBOU KYJIbTYPBI.

DCTETUUECKOE

3HaI-0H.[PII>i u YBa)KaIOH_II/Iﬁ XYO0XKXECTBECHHOC TBOPYECTBO CBOCTO HApOJa, APYIrux HapOodOB, HOHI/IMaI-OH_II/Iﬁ €ro
3HAYCHHUE B KYJIBTYpPC. KpI/ITI/I'-IGCKI/I OIICHI/IBaIOHH/Iﬁ n JOeATCIbHO HpOSIBJ'ISIIOHIHfI IIOHMMaHHUEC OMOIMOHAJIBHOI'O
BOSI[GI\/’ICTBI/IH HCKYCCTBa, €TI0 BJIMIHHA HAa AYIICBHOC COCTOSAHUC U IOBCIACHHC J'IIOI[GIZ. CO3H8.I-OH_II/II\/‘I n OCATCIBHO
HpOHBJ’IfIIOHII/Iﬁ ITIOHUMAaHHEC XYHO)KGCTBGHHOﬁ KYJIBTYPBlI KaK Cp€aCcTBa KOMMYHUKAlIMM W CaMOBBIPAXKCHHA B
COBpPECMEHHOM O6H.[CCTBC, 3HAYCHUC HPABCTBCHHLIX HOPM, HeHHOCTCﬁ, Tpa,[[I/II_[I/Iﬁ B UCKYCCTBC. OpI/IeHTI/IpOBaHHHﬁ Ha
OCO3HAHHOC CaMOBBIPAXKCHHUEC B pa3HbIX BHAAX HCKYCCTBA, XYAOXCCTBCHHOM TBOPUYCCTBEC C YYCTOM pOCCHfICKHX
TPAAUIUOHHBIX JOYXOBHBIX W HPAaBCTBCHHBIX HCHHOCTGP’I, Ha O3SCTCTHYCCKOC 06YCTpOﬁCTBO COOCTBEHHOTO OFBITa.
Bmpamaloumﬁ IMOHUMAHHWEC HNCHHOCTU OTCUCCTBCHHOI'0O M MHUPOBOI0 XYHOXKCCTBCHHOI'O HACJICAUA, POJIM HAPOAHBIX
Tpazmunﬁ 1 HAapOJHOI'O0 TBOPYCCTBA B UCKYCCTBC.

duznueckoe

[TonnMaromuii ¥ BbIpaXKarolUi B MPaKTUYECKON AESITETbHOCTH LIEHHOCTh KU3HU, 370POBbs U 0€30IaCHOCTH,
3HAUEHUE JIMYHBIX YCUIIUN B COXPAaHEHMM U YKPEIUIEHHU CBOETrO 3/I0POBBS, 340POBbs APYTUX JI0JeH. Bripaxarommii
Ha MpPaKTHKE YCTAaHOBKY Ha 3JIOPOBBIM 00pa3 >KM3HM (310pOBOE MHUTAHUE, COOTIOCHHE TMTHEHbI, PeXUM 3aHATUN U
oTIbIXa, (u3nyeckas aKTHUBHOCTb), CTpeMIIEHHE K (PU3UYECKOMY CaMOCOBEpPUICHCTBOBAHUIO, COONIONAIOUIMNA U
IpomnaraHupyommii 6e30macHblii 1 370poBBIA 00pa3 >ku3HU. llposBistomuii co3HaTenbHOE W 0OOCHOBAHHOE
HENpUATHE BPEIHBIX Ul (GU3NYECKOTO U IICUXHUUYECKOTO 3/I0POBbs MIPUBBIUEK, MTOBEACHUS (YIOTpeOIeHHE KOOI,
HapKOTHKOB, KypeHHE, UTPOBasi U UHbIE 3aBUCUMOCTH, JAECTPYKTUBHOE MOBe/eHNE B oOlIecTBe U LU(pOBO cperne).
Cobmroparonuii mpaBuiia JUYHOW M OOLIECTBEHHOM O€30MacHOCTH, B TOM YHCIEe O€30MacHOro IOBEICHUS B
nH(popManmoHHOM cpene. Pa3BuBaromuii CBOM CIOCOOHOCTH aJalTUPOBATHCS K CTPECCOBBIM CUTYAIlMsSM B OOIIEHUH,
B pasHbIX KOJUJIGKTHBAaX, K MEHSIOUIMMCSA COLIMAJIbHBIM, HMH()OPMAIIMOHHBIM W TNPHPOJHBIM  YCIOBHUSIM.
JleMOHCTpUpyIOIMIT HaBbIKM Pe(IEKCHMH CBOEro (U3MYECKOr0 M ICUXOJIOTMYECKOTO COCTOSIHHSA, COCTOSTHMS




OKpYyXKaromux JIoaei ¢ TOYKHU 3pCHUA 6€3OHaCHOCTI/I, CO3HATCJILHOTO YIIPABJIICHUA CBOMM 5SMOLMOHAJIbHBIM
COCTOSTHHUEM, TOTOBHOCTH M YMCHH OKa3bIBATH IICPBYIO ITIOMOIIb cebe u JAPYTUM JIIOJSIM.

Tpynosoe

YBaxarouuii Tpyz, pe3ysbTaThl TPYAa, TPYAOBYIO COOCTBEHHOCTh, MaTepUAIBHBIE PECYpPChI U CPEACTBA CBOU
U JIpYTHUX JIIOJIeH, TPYJOBbIe U PO(ECCHOHATbHBIE TOCTHXKEHUS CBOMX 3€MIISIKOB, X COLIMAJIbHO 3HAYMMBbIN BKJIA] B
pa3BUTHE CBOETO IMOCEJCHUS, Kpasi, cTpaHbl. [IposBisromuii copMupoBaHHbIE HABBIKA TPYHOJIOOMS, TOTOBHOCTH K
YECTHOMY TPYyHy. YUYacTBYIOIIUNA NMPAKTUYECKH B COLIMAIBHO 3HAUMMOMN TPYAOBOH AESITEILHOCTH Pa3HOTO BUAA B
CeMbe, WIKOJIE, CBOEH MECTHOCTH, B TOM YMHCJIE OIUIAYMBAEMOM TPYAE€ B KAaHUKYJSAPHBIE IEPUOABI, C Y4ETOM
COOJIOZICHHS] HOPM TPYJIOBOTO 3aKOHOJATeNbCcTBA. CIOCOOHBINM K TBOPUYECKOW CO3MAATENFHOM COIMATbHO 3HAUMMOMN
TPYIOBOM JEATEIBHOCTHM B PaA3JIMYHBIX COLUAIBHO-TPYAOBBIX POJIAX, B TOM 4YHUCJIE IPEANPUHUMATEIBCKOU
JESTENIbHOCTH B YCJIOBUSIX CAMO3AHATOCTH WM 24 HaeMHOro Tpyaa. OpuUEHTHPOBAaHHBIM Ha OCO3HAHHBIM BHIOOD
chepsl TPyIOBOM, MPOPECCHOHATHHONW NEATEIHPHOCTH B POCCUHCKOM OOIIECTBE C YYETOM JUYHBIX KHU3HECHHBIX
IUIAHOB, TMOTpPEOHOCTEl cBoel ceMbu, oOOmEecTBa. Bplpakarommii OCO3HAHHYIO TOTOBHOCTh IOJTYy4YEHHS
po(hecCHOHATLHOTO 00pa30BaHUs, K HEMPEPHIBHOMY OOpa30BaHUIO B TEYCHHE XU3HU KaK YCJIOBHIO YCIEIIHON
npodeccuoHanbHOM ¥ 00IIeCTBEHHOH jaedrenbHOocTU. [loHumaromuii crnenuduky TpPYyAOBOH AESITENBHOCTH,
pEeryJIHpOBaHUS  TPYAOBBIX  OTHOIICHW, C€aMOOOpa3oBaHWs ©  NPOo(EecCHOHATLHONH  CaMOMOATOTOBKH B
MH(OPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIIECTBE, TOTOBBIA YUUTHCS U TPYJIUTHCS B COBPEMEHHOM OOIIIECTBE.

DKOJIOTHYECKOE

Bripaxkaronuii ¥ IeMOHCTPUPYIONINI CPOPMUPOBAHHOCTH IKOJOTUICCKON KYJIBTYPhl HA OCHOBE TTOHMMAHHUS
BIIMSHUSL COLMAIbHO-3KOHOMHUYECKUX IIPOLIECCOB HA OKPYXKAIOLIYyH NpUPOAHYIO cpedy. [lpuMmeHsronmii 3HaHuUs
COLMAJIBHBIX M €CTECTBEHHBIX HAYK JUJIS PEIICHUS 3aJ1a4 [0 OXPaHE OKPYKarolIel cpeapl. Bripaxkaromuii aesTeapHoe
HEINpUsATUE JACUCTBUHM, MPUHOCAUIMX Bpel MPUPOJIE, OKpYXKaroled cpelae. 3HAIIUA W NPUMEHSIOIUNA yMEHHS
pa3syMHOTo, OEpeXJIIMBOTO MPHUPOAOINOIL30BaHUs B OBITY, B OOIIECTBEHHOM TMpoOCTpaHcTBe. Mmeromuid u
pa3BUBAIOIINUN OMBIT SKOJOTHYECKH HAIpPaBICHHOH, MPHPOJOOXPAHHOHN, pecypcocOeperaromiei IesTeNbHOCTH,
YYaCTBYIONIIMI B €r0 MPUOOPETECHUH APYTUMH JIFOIHMH.

ITo3HaBatenprHOE

JlesTenbHO BbIpaXAlOUUil MO3HABATEIbHbIE MHTEPECHl B PA3HBIX NMPEAMETHBIX OOJACTAX C y4ETOM CBOMX
crocobHocTel, pocTikeHnid. OOnagaronil TpeaCcTaBIeHHEM O HAay4yHON KapTHHE MHUpPAa C yYETOM COBPEMEHHBIX
JOCTM)KEHUH HayKU U TeXHHUKH, TOCTOBEPHON HAaydHOH MH(OpMAalUU, OTKPBITUSAX MUPOBON U OT€UECTBEHHON HAyKH.
BeIpaxaromuii HaBbIKM apryMEHTMPOBAaHHOM KPUTHKH AHTHHAYYHBIX NPEACTABICHUMN, MW, KOHUECHINN, HaBBIKU
KpUTHYECKOro MbluieHus. Co3Haromuil 1 apryMEHTUPOBAHHO BBIPAYKAIOIUI TOHUMAaHNE 3HAUYEHUS HAyKH, HAYYHBIX
JOCTH>KEHUH B JKU3HM POCCHICKOro 0O0IIecTBa, B 00ECIEYeHUH ero 0e30MacHOCTH, B T'yMaHHTApHOM, COLUAJIbHO-
HKOHOMHUYECKOM pa3BUTUU Poccum B coBpeMeHHOM mupe. Pa3zBuBaromiuii U NpUMEHSIOUIMNA HaBBIKW HAOJIOIEHHH,
HAKOIUIEHHS M CHCTEMaTu3allud (aKkTOB, OCMBICIEHUS OMNbITa B €CTECTBEHHOHAYYHOW M T'yMaHUTApHOM o00nacTax
MIO3HAHMS, UCCIIEI0BATENIBCKON AESITEIBHOCTH.

TemaTHuyeckoe MIAHUPOBAHME




Haunmenosanue KonunuectBo yacos Conep:xanue yueOHOro MaTepuaJa XapakTepuCTHKHA OCHOBHBIX BUI0B esaeBbie
TeMBI (paszena) 8 7 6 JAeSITeJIbHOCTH y4Yaluuxcs (Ha ypoBHe OPHEHTHPHLI
YPOKOB | YPOKOB | YPOKOB YueOHBIX JIelicTBHiI). pe3yJbTaToB
BOCITUTAHUSA
DJIeMeHTBbI 15 15 10 MHuoxecTBa (4MCIIOBEIE, F€OMETPUYIECKUX | — CBOBGOIHO ONEPUPOBATH IIOHATHIMHU: 4,6,8
TECOPUH (bHryp) XapaKTepI/ICTI/IIleCKOC CBOﬁCTBO, KOHEYHOE MHOXECTBO, DJIEMEHT
MHO3KeCTB. DJIEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE, MHO€ECTBA, IIOAMHOXKECTBO,

0OeCKOHEYHOE MHOECTBO. Crooco0sl
3a1aHusd MHOKECTB TTonMHOMXECTBO.
OTtHOLIEHUS MIPUHA]ICKHOCTH,

BKJIFOYEHHS, paBeHCTBA. Omnepanuu HaJ
MHOXecTBaMU. Vcronb30BaHue orepaui
HaJ MHOXXSCTBAMHM H BBICKA3bIBAaHHSIMH.
Kpyru Ditnepa. Koneunsie u
OCCKOHEUHBIC, CYCTHbIC M HCCUYCTHBIC
MHOKECTBA.

HctuHHBIE W JIOKHBIE BBICKA3LIBAHUS,
OTIepal¥ HaJl BBICKA3BbIBAHUSIMU. Aeebpa
svickazviganuli. CBSI3b BBICKA3bIBAHUU C
MHOKecTBaMU. KBaHTOpHI CyIIeCTBOBAaHUS
M BCEOOITHOCTH.

3akoHBl JOTHKH. OcHoéHble no2uvecKue
npasuna. PemeHue NOTWYECKUX 3a1ad ¢

UCHOJIL30BAaHHUEM KpyTOB Diinepa,
OCHOBHBIX 102UYECKUX NPABUL.
YMO3aKII0YeHUS. O0ocHOBaHUS "

JIOKA3aTeIbCTBO B MaTeMaTuke. TeopeMsl.
Bungel MaTemMaTHUeCKUX — YTBEPKICHHIMA.
Buowtr doxazamenvcmes. Mamemamuueckas
uHOyKYus.  Ymeepowcoenus:  obpamHoe
OaHHOMY, NPOMUBONONONCHOE, 00pamuoe
NPOMUBONONIONCHOMY OaHHoMy. IIpu3HaK u
CBOWCTBO, HEOOXOOMMBIE U JOCTATOYHLIE
YCIIOBUSL.

Ocnoenas meopema apugmemuxu.
Ocmamku u  cpasHeHus.  Aneopumm
Eexnuoa.  Kumaiickas ~ meopema 00
ocmamkax. Manas meopema Depma. (-

nepeceyeHue, 00beAMHEHNE U Pa3HOCTh
MHOECTB, YHCJIOBbIE MHOKECTBA HA
KOOPJMHATHOM MPSIMOH, OTPE30K,
MHTEpBaJ, NOJyHUHTEPBAJL, IPOMEKYTOK C
BBIKOJIOTOW TOYKOH, rpaduaeckoe
MIPEACTABICHUE MHOKECTB HA
KOOPJAWHATHOM IIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IEPEUUCICHUEM U
XapaKTEPUCTUIECKUM CBOMCTBOM;

— ONEpUpPOBATH MOHATUSAMHU: YTBEPKICHHE,
OTPHULIAHHUE YTBEPKIACHUS, ICTUHHBIC U
JIO’KHBIE YTBEPKICHUS, IPUINHA,
CJIEJICTBUE, YACTHBIN CITy4ail 001iero
YTBEPKJICHUS, KOHTPIIPUMED;

— MPOBEPSTh NPUHAIIEHKHOCTD IJIEMEHTA
MHOXECTBY;

— HaxOJUTb MepecevyeHne U 00beTMHEHNE
MHOECTB, B TOM YHCJIE TIPE/ICTABICHHBIX
rpaduyecKy Ha YUCIOBOM MPsAMOI U Ha
KOOPJAWHATHOM IIOCKOCTH;

— TPOBOJUTH JOKA3aTENIbHbIE PACCYXKIACHUS
JUTsE 000CHOBaHUS HCTUHHOCTH
YTBEPKJICHU.

B nosceonesnoii srcusnu u npu uzyuenuu
Opyaux npeomemos:

— HCIOJIb30BaTh YUCJIOBbIE MHOXKECTBA Ha
KOOPAMHATHOW MPSIMOM U Ha
KOOPJIMHATHOMN TIJIOCKOCTH JIJISI OTIICAHUS
peabHBIX MPOLIECCOB U SBJICHUIA;

MIPOBOJIUTH JIOKA3ATENbHBIE PACCYKICHUS B




uuHble cucmemvl cuyucieHus. DyHKyus
Diinepa, uyucio u cymma Oenumenetl
HamMypanbHo20 YUCA.

Vcnonb3oBaHue  HEPaBEHCTB U
CHUCTEM HEPaBEHCTB C OJHOU NEPEMEHHOU,
YHCIIOBBIX IIPOMEKYTKOB, ux
00BEAMHEHNUN U TIEPECEUECHUH.

CUTYaIUSX TTOBCEIHEBHOM KU3HU, IPU
pEeIIeHnH 3a7a4 U3 IPYTuX IpeaIMeTOB

DOyHKIUH

40

45

30

[Tonstue ¢ynkuuu. I'padux ¢GyHKIHM.

[TocTpoenue rpaguKoB byHKIIHH,
3aJJaHHBIX  PA3IUYHBIMH  CIIOCOOAMH.
O6nact  ompexaeneHus W 00JacTh
3HAYCHUH (QYHKIUH.

Hynu byHKINH, MIPOMEKYTKH

3HAKOIIOCTOSIHCTBA.  HempephBHOCT |
MOHOTOHHOCTh (pyHKuM. Haunbonbinee u
HanNMEHBIIIEE 3HAYECHUE (G yHKITHH.
[Tepuonuueckre GyHKIMNA U HAUMEHBIINAN
nepuos,. YeTHbIe W HEUYCTHBIC (YHKIIHH.

Dyukyuu «0pobHas yacms yuciay Y = {X}

u «yenas wacmo yuciay Yy = [X] .

Hcnons3oBanue CBOMCTB u
rpagMKOB JIMHEHHBIX M KBaJPaTHUYHBIX
byHKIMH, oOpaTHOM
IPONOPLHUOHATIBHOCTH " byHKIN
y=vx.

[TpeoOpa3oBanus rpauKoB

GyHKIUI: CABUT, YMHOXEHHE Ha YHUCIIO,
OTpaKEHHE OTHOCUTEIHHO KOOPJIUHATHBIX
oceil.

[Tpumepsr (GYHKITMOHATTBHBIX
3aBHCHMOCTEH B peallbHBIX MpoIleccax H
SIBIICHUSX. Permenne 3a/aq c
MCIOJIb30BAaHNUEM YHCIIOBBIX (PYHKIIHN U UX
rpaduKoB.

Crenennas GyHKIHS U €€ CBOMCTBA
u rpaduk.

Bnaners NOHATUAMU: 3aBUCUMOCTD
BEJIMYMH, (YHKIHS, QpTYMEHT U 3HAUYCHUE
byHKIIMH, 00JIaCTh ONpeeIeHUs U
MHOYECTBO 3HaUeHHUH (HYHKIMH, TpauK
3aBUCUMOCTH, I'paduK GYHKLINHU, HYJIU
(GYHKIMH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3pAaCcTaHUE Ha
YHCIIOBOM MTPOMEXYTKE, YObIBaHNE HA
YHCIOBOM ITPOMEXYTKE, HauboJIblIee U
HauMeEHbIIee 3HaYeHUe (PYHKIIMU Ha
YHCIOBOM ITPOMEXYTKE, IEPUOANYECKAs
(byHKIWS, IEPUOJ, YETHAS ¥ HEYeTHAs
(GyHKLINU; YMETh IPUMEHSATh 3TH MOHATUS
IIpU pElIeHNH 33/1a4;

BJIAJIETh MOHATHEM CTENCHHAas (QYHKIINS;
CTPOUTH ee rpauK U yMETb IPUMEHSATh
CBOICTBa cTENEHHOW (PYHKIIMU ITPU
pelLlIeHNH 3a/1a4;

BJIa/IETh MOHATUSIMU ITOKa3aTeIbHast
(GYHKIMS, SKCTIOHEHTA; CTPOUTD UX
rpadMKu 1 yMETh IPUMEHSTh CBOWCTBA
MOKa3aTelbHON (QYHKIUH NPU PELICHUH
3ajay;

BJIa/IETh MOHATHEM Jorapudmuueckas
GyHKIUS; CTPOUTH €€ rpaduK U YMETh
IPUMEHSTH CBOICTBA orapuMudeckoi
(GYHKIUH NpU pEeLIeHUH 3a/1a4;

BJIAJICTh MMOHATUAMHI
TPUTOHOMETpHUUYECKUE (DYHKIMH; CTPOUTD
uX rpauKu 1 yMETb IPUMEHSITh
CBOICTBA TPUTOHOMETPUUECKUX (PYHKITHIA

6,8




[TokazarenbHas QyHKIUS U ee
cBoiictBa M rpaduk, QyHKHuUs y=e*.
Yucio e.

Jlorapudmudeckass GyHKIUS U €€
CBOICTBA U IpauK.

Tpuronomerpuueckue (QyHKIUM YUCET H
yrinoB. OOpaTHbIE TPUTOHOMETPUYECKHE
(GYHKIMH, MX TJIaBHBIC 3HAYEHUS, CBOWCTBA

U rpaduKH.
Tpuronomerpuieckue byHKIMN
YHCIOBOTO apryMeHTa y =C0SX,

y=sinXx, y=tgx, y=ctgx. CroiictBa u
rpaMKu TPUTOHOMETPUUECKUX (DYHKIIHH.

OOpatHbie TPUTOHOMETPUYECKUE
(GyHKLNY, UX TJ1aBHbIE 3HAYCHUs1, CBOHCTBA
U TpauKu.

NIPU PEUICHUH 3a7ay;

— BIAJCTh NOHATHEM oOpaTHas ()YHKIIHS;
MPUMEHSITh 3TO MOHITHE NP PEIICHUN
3ajay;

— TMPUMEHATH IPU PEIICHUH 3aa4u CBOMCTBa
(GyHKIMI: 4eTHOCTb, IEPUOAUYHOCTD,
OTPaHUYECHHOCTB;

— TMPUMEHATH IPU PEIICHUH 3a7a4
npeoOpa3zoBanus rpaduKoB QyHKIIHIH;

—  BIIQJICTh MOHSATHIMHU YHUCIOBAS
M0CJIEI0BATENbHOCTD, apu(METHYECKAs U
reoMeTpUYECKasi IPOrpeccus;

— TPHUMEHSATH NP PEIICHUH 334 CBOWCTBA
Y TIPU3HAKU apU(PMETHUIECKON U
FEOMETPUYECKOHN MPOrPECCHH.

B nosceonesnou srcuznu u npu uzyuenuu
Opyeux yueOHbIX npeomMemos:

— OIpeaensaTh No rpadpukam u
MCIIOJIb30BATh JJIsl PEIICHUS TPUKIIATHBIX
3a]1a4 CBOMCTBA PEalIbHBIX MPOIECCOB U
3aBHCUMOCTEH (HauOoJIbIlINe U
HaMMEHBIIINE 3HAYCHUS, IPOMEKYTKH
BO3PaCTaHMs U YObIBaHUS (DYyHKIIUH,
MIPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
ACHMIITOTHI, TOYKH Ieperuda, mepuos u
T.1L.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOU MPaKTUYECKOM CUTYaINH;.
OTIPENIeNATH TI0 TpauKaM MPOCTEHIITHE

XapaKTEPUCTHKH MEPUOANIECKHUX MPOLIECCOB
B OMOJIOTHH, SKOHOMHUKE, MY3BIKE,
panuoCBs3H U Ap. (AMILTUTY/1A, TIEPHO U T.I1.)

Yuciaa u
BbIPasKeHU S

55

40

33

CreneHn C JEUCTBUTEITLHBIM
MoKa3aTesieM, CBOMCTBa cteneHu. Kopews
cmenenu n > [ u e2o ceoucmea. Monynb
YHCJIa U €r0 CBOMCTBA.

Jlorapudm, CBOMCTBa norapudma.
JlecATHYHBIM M HaTypalbHBIA JOTapH(M,
YHUCJIO e. [TpeobpazoBanue

— CB000OIHO OTIEPUPOBATH MOHITHIMU:
HATypaJIbHOE YMCII0, MHOXKECTBO
HATYypaJIbHBIX YHUCEIl, IIeJI0€ YUCIIO,
MHOXECTBO ILICJIBIX YHCEII, O6BIKHOBGHH3$I
Ipo0Ob, ecATUYHAS JPOOb, CMEIIAaHHOE
YHCII0, PAIIHOHATBHOE YHCII0, MHOYKECTBO
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JorapupMHUECKUX BBIPAKCHUM.
Brruncienue aecATHYHBIX U HATYPaIbHBIX
jgorapuMoB Ha KaJbKyjasTope.  Poib
7102apugmos 6 pacuiuperuy npaKmuyeckKux
B03MOJNCHOCTEL €CIMECMBEHHBIX HAYK.
Pannannas Mepa yria,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb.

OcHoBHBIE TPUTOHOMETPHYCCKHE
To)kaectBa.  DopMynsl  TPHUBEICHHS,
CJIO’KEHUS TPUTOHOMETPHUYECKHIX
dbyHknuii,  ¢dopMynsl  ABOWHOTO U
MIOJIOBUHHOTO apryMeHTa.
[IpeoOpa3oBaHue CyMMBI, pPa3HOCTH B
MIPOU3BE/ICHNE TPUTOHOMETPHUICCKHIX

byHK1M, 1 HA000POT.

[lepBuuHBIC MpEACTABICHUS O MHOXKECTBE
KOMIUIEKCHBIX ~ 4ucen. AnreOpanueckas
dbopma KOMILJIEKCHOTO yucna.
JeWicTtBuTenpHas W MHHMasi  4acTh
KOMIUIEKCHOTO  uucna. Jleiucmeus ¢
KOMNJIeKCHbIMU yucIamu.
Tpueconomempuueckas Gopma
KOMNIIEKCHO20 yucna. Komnnexcro
conpsicennble yucia. Mooyne u apeymenm
yucaa. Pewenue VpasHeHull 8
KOMNJIEKCHBIX YUCTAX.

palMOHAIBHBIX YHCEIl, UPPALIMOHATIEHOE
YHUCJI0, KOPEHb CTETIEHU N,
JEUCTBUTEIILHOE YMCIIO, MHOXKECTBO
JICUCTBUTEIIbHBIX YUCET, TEOMETPUUECKAs
WHTEpIpeTalus HaTypalbHBIX, LEIbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX YHCEN,;
MMOHUMATh U OOBIACHITH PA3HUILY MEXKITY
MO3UIIMOHHON U HEMO3UIIMOHHOM
CHCTeMaMU 3aIlMCH YHCEIT,

MEePEBOAUTH YHUCIIA U3 OJHOU CUCTEMBI
3anucy (CUCTEMbI CUUCIIEHHUS) B APYTYIO;
JIOKa3bIBaTh U UCIIOJIb30BaTh MPU3HAKH
JIETMMOCTH CYMMBI U IIPOU3BEACHUS IPU
BBITIOJIHCHUH BBIYMCIICHUN U PEIICHUN
3aj1ad;

BBITIOJIHSITH OKPYTJICHHE PalliOHATIbHBIX U
MPPALMOHAJIBHBIX YUCEI C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATH JICUCTBUTEIIHHBIC YHCIIA
pa3HBIMH CITIOCO0AMU;

YHOPSAI0YMBATh YHUCIIA, 3alIICAHHBIE B
BU/IE OOBIKHOBEHHOM U JIECATUYHON
Ipo0Ou, Yuclia, 3aMucaHHbIe C
WCIIO0JIb30BaHUEM apU(PMETHIECKOTO
KBaJPaTHOTO KOPHs, KOPHEH CTeNIeHU
OobIe 2;

Haxoauts HOJ[ u HOK pa3usiMu
crocob6aMu U UCTIONB30BATh UX MPH
peIIeHUH 3a/1a4;

BBITIOJIHATH BHIYUCIICHUS 1
peoOpa3oBaHus BEIPAKEHUH,
COJIEpIKAIINX JICHCTBUTEIbHBIC YHCIIA, B
TOM 4YHCJI€ KOPHU HaTypaJbHbIX
CTETICHEH;

BBITIOJIHSTH CTAHAAPTHBIE TOXKAECTBEHHBIE
peoOpa3oBaHUs TPUTOHOMETPUUYECKUX,
norapu(MUIECKUX, CTETICHHBIX,
MPPALMOHATBHBIX BHIPAXKEHUH.




B nosceomnesnoii srcusnu u npu u3yyeHuu

opyaux npeomemos:
BBITOJIHATh U OOBSICHITH CPABHCHHE
pe3yJIbTaTOB BHIYHCIICHUH TPU PEIICHUH
MPAaKTUYECKHX 33/1a4, B TOM YUCIIe
NPUOJIMKCHHBIX BBIYHCICHUN, HCIIONB3YS
pa3Hble CIIOCOOBI CPABHEHMUI;
3aIUChIBATh, CPABHUBATH, OKPYTJISTh
YHCJIOBBIC JaHHBIC PEabHBIX BEIMYMH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM
U3MEpPEHUS;
COCTABJIATH M OI[CHUBATH PA3HBIMU
croco0amMu YHMCIIOBBIC BRIPAKCHUS TIPU
pELICHNH MPAKTUYECKUX 3a/1a4 U 33124 U3
JPYTrUX y4eOHBIX MPEAMETOB

CraTtuctuka u
Teopust
BEpPOSAATHOCTEI,
JIOTMKA H
KOMOMHATOpPHKA

18

18

16

Hcnonp3oBanue TabauIl ¥ JHarpaMmm
JUIL TpE/ACTaBICHUS JaHHBIX. Pemienne
3ajad  Ha TNPUMEHEHHE OIHMCATEIbHBIX
XapaKTEPUCTHK  YHCJIOBBIX  HAOOPOB:
CPeIHHMX, HAaWOOJBIIETO W HAWMEHBIIErO
3HA4YeHUs,  pa3Maxa, JMCIEPCUH U
CTaHJAPTHOTO OTKJIOHEHHUSI.

Bbruucnenue 4actoT U BEposITHOCTEMN
COOBITHH.

Brraucnenue BEPOSATHOCTEMN B
OIThITax c PaBHOBO3MOKHBIMHU
3IIeMEHTapHbIMU HCXOJaMH.
Hcnonp3oBaHrne KOMOMHATOPUKH.

Brruncnenue BEPOATHOCTEMN
HE3aBUCUMBIX COOBITHIA.

Hcnons3oBanue  (HOpMyNBl  CIIOXKEHUS

BEPOATHOCTEH, TUarpaMm Oijepa, JepeBa
BEPOSTHOCTEH, popMmybl bepHysu.
VYcenoBHas BEPOSITHOCTb. [IpaBuno
YMHOXEHHUSI  BeposTHocTel.  dDopmyna
noiaHoi BepositTHocTu. Dopmyna baiieca.
JIUCKpeTHbIE Cily4yallHblE€ BEJIWYHMHBI U
pacrpeeneHusl. CoBMeCTHBIE

OnepupoBaTb OCHOBHBIMHU
ONKCaTeIbHBIMU XapaKTEPUCTUKAMU
YHCIOBOT0 HabOPa, IOHATHEM
reHepajIbHast COBOKYITHOCTh U BBIOOPKOM
U3 HEE;

OIEepUpPOBATh MOHITUSIMU: YacTOTa U
BEPOATHOCTb COOBITHUS, CyMMa U
IIPOU3BE/ICHNE BEPOSTHOCTEN, BEIUUCIISTD
BEPOATHOCTH COOBITHII Ha OCHOBE
MIOJICYETA YHCIIA UCXOM0B;

BJIa/I€Th OCHOBHBIMH MOHATUSAMU
KOMOMHATOPUKHU U YMETh UX MPUMEHSATh
IIPY pELICHNN 33/1a4;

MMETh MpeJCTaBICHUE 00 OCHOBaX TCOPUH
BEPOSITHOCTEM;

MMETh MPEJICTABICHNE O JUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEIMYMHAX U
pacnpeeneHusx, 0 HE3aBUCUMOCTU
CITyYalHBIX BEJIUYMH;

MUMETH IPEJCTABICHNE O MAaTEMaTHUYECKOM
0’KUJAHUM U JUCTIEPCUU CITydalHBIX
BEJIMYMH;
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pacnpenenenus. PacripeneneHue cyMMbl U
MIPOU3BEJICHNS HE3aBUCUMBIX CIIy4aiHBIX
BEJIMYMH. MaremMaTudeckoe OXXHJAaHUE U
JACTIepCHst CIIy4aitHOM BEJIMYUHBI.
MaremaTuueckoe OKHJaHUE U JTUCIEPCUS
CYMMBI CITy4aillHbIX BEJIUYHH.

bunapnas ciy4aiHas BEJIMYMHA,
pacnpeneneHue bepnyin.
I'eomeTpuueckoe pacrpencieHue.
bunoMuanbHOE pacnpeneneHue M ero
CBOWCTBA. T'unepceomempuueckoe
pacnpeoeiieHue u e2o C80LUCmaa.
HenpepbiBHbIE  CilydallHbIE€  BEIUYHUHBI.

IInotHOCTH BEPOSITHOCTH. OyHKIMA
pacrpeeneHus. PaBHOMepHOE
pacrpeeneHue.

llokazamenvuoe  pacnpedenenue,  e2o
napamempbi.
Pacnpeoenenue  Ilyaccona u e2o

npumeHeHrue. HopmansHoe
pacupeneneHue. Oynkiua  Jlammaca.
[TapameTpsl HOPMaAIBHOTO PaCHpPEIEICHUS.
ITpumepsl CIIy4alHbIX BEJINYVH,
IIOAYAHEHHBIX ~ HOPMAJIBHOMY  3aKOHY
(TTOrpenHoCTb U3MEPEHHU, poct

yenoBeka). [lenmpanvHas — npedenvHas
meopema.

Hepasencmeo Yebviuesa. Teopema
Yebvruesa u meopema bepuynnu. 3axon
bonvwux uucen. Bvibopounviti  memoo
usmepenus eeposimuocmeu. Ponv 3axona
Oonvwux Yucen 6 HayKe, npupooe u
obwecmee.

KoBapnanust nByX ciy4aiiHbIX BEJIMYHH.
[TonsiTre o KOIPPUIIMEHTE KOPPETSAIUH.
CoBMecTHBIE HaOJI01eHUs IBYX
CIlyyallHBIX ~ BENWYHMH.  Bwuibopounwiii
Koaghuyuenm  koppenayuu. Jlunetinas
pezpeccusl.

— HMETb NIPEACTaBICHUE O COBMECTHBIX
pacupeneneHusX CIy4YalHbIX BEJINYUH;

— IIOHMMATh CYTh 3aKOHA OOJIBLIMX YHCEN U
BbIOOPOYHOI'O METO/1a U3MEPEHUS
BEPOSITHOCTEM;

— HMMETb NIPEICTABICHUE O HOPMAJIIBHOM
pacnpeesIeHuu U IpUMeEpax HOpMaJIbHO
pacIpeeNIeHHbIX CIIy4alHbIX BEJIUYVH;

— HMMETb NIPEICTABICHUE O KOPPEIALAN
CIIy4alHbIX BEJINYMH.

B nosceonesnoii sicusnu u npu uzyueruu
opyaux npeomemos:
—  BBIYHCIIATH WIN OLICHUBATh BEPOSTHOCTH
COOBITHII B peajibHOM JKU3HHU;
BBIOMpATh METO/IBI TIOIXO/ISIIETO
NPECTaBICHUS U O0PAOOTKHU TaHHBIX




Cmamucmuueckas eunomesa.
Cmamucmuxa Kpumepusi U ee )YpPOGeHb
snauumocmu.  Ilposepxa  npocmetiuiux
eunomes. ImnupuyecKkue pacnpeoenerus u
ux CB513b c meopemuyecKumu
pacnpedenenuamu. Paneosas koppenayus.
Ilocmpoenue coomeemcmeull.
Hnvexmuenvie u CIOPBEKMUBHbBIE
coomeemcmeus. buexyuu. JJuckpemnas
Henpepvienocms. [Ipunyun Jupuxie.
Koouposanue. /{eouunas 3anuce.
OcHoguble noHamus meopuu 2pagos.
Hepesvs. Jleouunoe oepeso. CeasHocme.
Komnonenmur  cesasnocmu.  Ilymu  Ha
epaghe. Diineposul u I amunbmoHo8bl nymu.

JJIeMEeHThI
MATeMATHYEeCKOr
0 aHAJIH3a

55

65

45

HenpepriBHocTh ¢yHkuuu. Ilonarue
npenena ¢GyHKUMW B Touke. [lowamue
npedena QyHKyuu 8 OEeCKOHeYHOCmU.
Acumnmomul epaghuxa ¢ynxyuu.

IIpuMeHeHne mpu peleHuH 3anad
CBONCTB apudMeTHIecKoi 151
reOMEeTPUUYECKOI IIporpeccum,
CYMMHUPOBaHMsI OECKOHEYHOH CcXosIIencs
T€OMETPUYECKON MTPOTPECCUM.
Huddepenunpyemoctsb (GyHKIMH.
[IpousBogHass ~ QyHKIMH B TOYKe.
KacarenpbHas k rpaduky  ¢yHKUuu.
['eomeTpryeckuii M (QU3NYECKUI CMBICI
MPOU3BOJHON. [Ipumenenue npousso0HO
6 ¢uzuke. 1lpou3BoJHBIE 3JIEMEHTAPHBIX
¢ynkuunit. [IpaBuna nuddepeHnupoBaHms.
Btopast npou3BoiHas, €€ T€OMETPHUIECKUI
u  ¢usnueckuid cmbicia.  [IpousBonHas
CIIOXKHOU (QYHKIUU.

Toukn osKcTpemyma (MakcuMyma U
MUHUMYMa). Hccnenosanue
AJIEMEHTApHbIX ~ (QYHKIMH Ha  TOYKH

HKCTpEMyMa, HaubOoJblllee U HaUMEHbIIEe

Bnanets nmoHsiTueM 0€CKOHEYHO
yOBbIBaoOIasi TEOMETPUYECKAs IPOTPECCUS
¥ YMETh IPUMEHSATD €ro MpU PEeIIeHUN
3ajauy;

MIPUMEHSATD ISl PELLICHUs 3a1a4 TEOPUIO
IIPEJIETIOB;

BIIAJICTh TIOHATHUSMU OECKOHEYHO
0oJbIIKEe U OECKOHEYHO MaJlble YHCIIOBbIE
MIOCJIEI0BATEIbHOCTH U YMETh
CpaBHUBATh OECKOHEUHO OOJIBIITNE U
0ECKOHEYHO MaJlble MOCIeI0BATEILHOCTH;
BJIAJICTh TIOHATHUSIMU: POU3BOTHAS
(GYHKIMH B TOYKE, TPOU3BOIHAS
INZEINIVIH

BBIYHCIISTH TIPOU3BOIHBIE JIEMEHTAPHBIX
GyHKIMHN 1 UX KOMOUHAIUH;
UCCIenoBaTh PyHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI;

CTPOUTH TpapUKU U MPUMEHSTH K
PELIeHUIO 3a/1a4, B TOM YHCIIE C
apaMeTpoM;

BJIQJICTh TMIOHITHEM KacaTelabHas K
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3HAYEHWE C TIOMOIIBIO TPOU3BOJHOM.
Ilocmpoenue  epaghuxos  ynkyuii ¢
NOMOWBIO  Npou36ooHvix.  Ilpumenenue
NpOU3BOOHOU  NpU  peuleHuu  3a0ad.
Haxooicoenue  sxempemymos — pyukyuti
HEeCKONbKUX NepPEeMEeHHDbIX.

[TepBooOpasnas. Heomnpenenenusrii
unterpai. IleppooOpa3Hbie 351eMeHTapHbBIX
¢ynkumii.  [lnomane  KpUBONMHEHHOM
tpanenuu. @opmyna Herorona-JIeiiOuua.
OnpeneneHHbll  UHTErpal. Buiuucnenue
niowaoell niocKux ueyp u oovemos mei
8pawjenus ¢ NOMOWbIO  UHMeSPaad.
Memoowvr  pewienus  @YHKYUOHATLHBIX

VpasHeHuli U HepageHCma.

rpaduKy QYHKIIMH U YMETh IPUMEHSATh
€ro IpH PeLICHNH 3a/1a4;

BJIa/IETh NOHATUSIMHU [1€PBOOOpaA3Has
GbyHKLMS, ONpeeeHHbIN HHTEeTPa;
npuMeHATh Teopemy HeroTona—JIeliOHuma
U €€ CJIeJICTBHS IS PELICHUS 3a]1ay.
Hcnonb30BaTe OCHOBHBIE METO/BI
JI0Ka3aTeNbCTBA, IPOBOAUTH
JI0Ka3aTenbCTBO U BBIIOJIHATh
ONPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS
MaTeMaTHYECKUX 3a]1a4;

Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOE
XapaKkTepu30BaTh KpacoTy U
COBEPLIECHCTBO OKPYXAOLIEr0 MUpa U
IIPOU3BEICHNUN UCKYCCTBA;

MIPUMEHSTH IPOCTEHIIINE TPOrPAMMHBIE
CpEeIICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pELIEHNH MAaTEMAaTUYECKUX 3a/1a4;
M0JIb30BaThCS MPUKJIIAIHBIMU
MIpOrpaMMaMi U IporpaMmMamMu
CHUMBOJIbHBIX BBIUMCIICHUN JUIs
MCCIIEIOBAaHUS] MAaTEMAaTUYECKUX OObEKTOB

B nosceonesnoii sorcusnu u npu usyyeHuu

Opyeux yueOHbIX npeomemos:

pemarh MpHUKIJIAIHbIEC 3a1a91 13
Ouosioruu, GU3NKHU, XUMUHU, SKOHOMHUKH U
JPYTUX MIPEIMETOB, CBSI3aHHBIE C
UCCIIIOBAaHUEM XapaKTEPUCTUK
IPOIIECCOB;

HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATLL

YpaBHeHust u
HepaBeHCTBa

100

100

77

Jlorapudmuueckue ypaBHEHUS U
HEPABEHCTBA. IIpocreiimue
IMOKa3aTelIbHEBIC ypaBHEHUS u
HEpPAaBEHCTBA.

TpuronomeTpruyeckue ypaBHEHUSI.

CB00OOHO ONEpPUPOBATH MOHATHIMMU:
YpaBHCHHUE, HCPABECHCTBO, pAaBHOCUJIBHBIC
ypaBHEHMsI U HEpPAaBEHCTBA, YpaBHEHUE,
SIBIISIFOIIICECS] CTIEICTBUEM PYTOro
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OnHopoaHbie TPUTOHOMETPUUECKHUE
YpaBHEHHUS. Pemenue MPOCTEUIIINX
TPUTOHOMETPUUECKUX HEPaBEHCTB.
[Ipocretimue CHCTEMBI

TPUTOHOMETPUYECKUX YPAaBHEHUM.

I'paduaeckoe pemeHne ypaBHEHUN U
HEpPaBEHCTB. MeToa HMHTEPBAJIOB  JUIA
pELIeHUs] HEPABEHCTB.

Pemenne 3amay ¢ NOMOLIBIO
YUCJIOBBIX ~ HEPAaBEHCTB M CHUCTEM
HEPaBEHCTB C OJHOW IIEPEMEHHOH, C
MPUMEHEHUEM HW300paXeHHs] YHCIOBBIX
MIPOMEXKYTKOB.

Pemienne ypaBHEHMH UM HEpPABEHCTB,
CoJIepKalluX IEPEMEHHYI0 I0J 3HAKOM
MOYJIS.

Cucremsl MOKa3aTeIbHBIX,
JorapuMHUUECKUX U  HUpPpalMOHATBHBIX
ypaBHeHul. CuHcTeMbl [OKa3aTeIbHBIX,
norapu(MHUYECKUX H  HUPPaAIMOHATHHBIX

HEPaBEHCTB.
HppaunoHanbHble ypaBHEHMUS.

VYpaBHEHUs, CHCTEMBl ypaBHEHUH C

[IapaMeTPOM. Dopmyna bunoma

Hviomona. Pewenue ypasnenuii cmenenu
gvlue 2 cneyuanbHulx 6u008. Teopema
Buema, meopema besy. I[lpusooumvie u
Henpusooumvle MHo204neHbl. (OcHoenas
meopema  aneeopvl.  CummempuyecKue
MHO20Y]IeHbI. Llenoyucnennvie u
YeNo3HaAUHbIE MHO2OUIEHbI.

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

Teopemvl 0 npUOIUICEHUU
oelicmeumenbHulX Yucesl payuoHaIbHbIMU.
Mmuoowcecmesa Ha KOOPOUHAMHOU

njiockocmu.

YPaBHEHHS, ypaBHEHUS, PABHOCHIIbHbIE
Ha MHOKECTBE, PABHOCHUJIbHbIE
npeoOpa3oBaHus ypaBHEHUN;

pelaTh pasHble BUJIbl ypaBHEHUN U
HEPaBEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHEHUs 3-i u 4-i
cTerneHei, poOHO-pallOHAIbHbIE U
UPpaLMOHAIbHBIE;

OBJIaIETh OCHOBHBIMU TUIIAMHU
II0Ka3aTesbHbIX, JIOrapU(PMUUECKHUX,
UPPALMOHAIIbHBIX, CTEIIEHHBIX YPAaBHEHUM
Y HEPaBEHCTB U CTAHJApPTHBIMU METOAAMU
UX PEIICHUN U IPUMEHSTH UX TIPH
peLIeHUH 3a]a4;

IIPUMEHSATH TeopeMy be3y k pemennro
YPaBHEHUN;

IpUMEHSATH TeopeMy Buera ais pemenus
HEKOTOPBIX YPAaBHEHUH CTENICHU BbIILIE
BTOPOW;

IIOHUMAaThb CMBICJ TEOPEM O
PaBHOCHJIBHBIX M HEPAaBHOCHUJIBHBIX
peoOpa3oBaHUAX YpaBHEHUM U yMETh UX
JIOKa3bIBaTh;

BJIa/IETh METOJJaMU PELICHHs YpaBHEHUH,
HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATh METOJI PELICHUS U
000CHOBBIBaTh CBOM BBIOOD;
MCII0JIb30BaTh METOJ MHTEPBAJIOB AJIs
pelleHns: HEPaBEHCTB, B TOM YHCIIe
JIpOOHO-pallMOHATIBHBIX U BKITIOYAIOIINX B
ce0st UppaLlMOHAIBbHBIE BHIPAKEHUS;
pemaTh anredpanyecKue ypaBHEHHs U
HEPABEHCTBA U UX CUCTEMBI C
rnapamMeTpaMu alredpandeckum 1
rpaMuecKuM METOIaMH;

BJIa/IETh Pa3HbIMHU METO/IaMU
JI0Ka3aTeIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;




Hepagencmeo Kowu—bynsaxoseckoeo,
Hepageencmeo Hencena, nepagencmea o
CPEeOHUX.

- I/1306pa)KaTb MHOKECTBA Ha IIJIIOCKOCTH,

3aaaBaCMbIC YPABHCHUSAMU,
HCPaBCHCTBAMHU U UX CUCTCMaMU,

- CBO60,HHO HCIIOJB30BaTh TOXIACCTBCHHBIC

npeoOpa3oBaHus P PEIICHUH
YpaBHEHUH U CUCTEM ypaBHEHUI

B nosceounesnoti scuznu u npu usyuenuu

opyaux npeomemos:

— COCTaBJIATh U p€UIaTh YpaBHCHMUS,

HEPABEHCTBA, UX CUCTEMBI IIPU PEILIECHUU
3a/1a4 IPYTUX y4eOHBIX MPEAMETOB;

— BBIIIOJIHATH OLCHKY HpaBI[OHO,HO6I/IH

pe3ysbTaTOB, MOJYyYaeMbIX IIPU PEILICHUU
pa3IMYHbIX YpPaBHEHUM, HEPABEHCTB U UX
CHCTEM IIpH pelIeHUH 3a]a4 APYrux
y4eOHBIX IIPEIMETOB;

— COCTaBJIATH U pCUIATh YPABHCHUSA U

HEPaBEHCTBA C lTapaMeTpaMu IIpU
peIlIeHnN 3a1a4 JPYTUX Y4eOHbIX
IIPEAMETOB;

— COCTaBJIATh YPAaBHCHUC, HCPABCHCTBO UJIN

UX CUCTEMY, ONUCHIBAIOLINE PEAIBHYIO
CUTYalMIO WM MPUKJIAJHYIO 33]a4y,
MHTEPIPETUPOBATH MOTYUECHHbIE
pE3yIBTaThI;
MCII0JIb30BaTh IPOrpaMMHBIE CPEICTBA IIPU
PELIEHNN OTIENBHBIX KJIACCOB YPABHEHUN 1
HEPABEHCTB

TexcToBBIC
3ada4u

25

20

10

Pemenne 3amad ¢ HCIOJIB30BaHUEM
CBOMCTB 4YHMCEI M CHCTEM CUHCJICHUS,
JIETMMOCTH, JOJIEW M YacTel, MPOLIEHTOB,
Moaysie uyucen. Pemenuwe 3amad C
HUCIIONB30BAHUEM CBOMCTB CTEIleHEH WU
KOpHEH, MHOTOYICHOB, MPeoOpa3oBaHMA
MHOTOWICHOB M JIPOOHO-paliiOHAIBHBIX
BBIPAKECHUI. Pemenue 3a7a4 C
HCIOJIb30BAaHUEM T'PATyCHONM MEphl YyIJia.
Monynp yncia u ero cBoiictea. Pemienue

— Pematp pa3zHbie 3a1a4u MOBBIIEHHON

TPYIHOCTH;

— AaHaJIM3UPpOBaTh YCJIIOBUC 3a/1a4H,

BBIOMPATh ONTHUMAJIBHBIN METO]] peIIeHUs
3aJjauu, pacCMaTpUBas Pa3IndHbIC
METO/IBI;

— CTpOUTH MOJECJIb PCIICHUS 3a/1a4H,

IIPOBOJIUTH JJOKA3aTEJIbHBIE PACCYXKACHUS
IIPU PELLEHUN 3a/1a4U;
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3aJa4y Ha [JBHXKEHHUE M COBMECTHYIO
paboTy, cMecHM U CIUIaBbl C TIOMOLIbIO
JUHEWHBIX, KBaJpaTHBIX MW  JpoOHO-
palMOHAIbHBIX YPABHEHHUN U UX CUCTEM.

— pemaTh 3a1a4u, Tpedyromue nepedopa
BapHUaHTOB, IPOBEPKHU yCIOBUH, BEIOOPa
OIITHMAJILHOTO PE3yJIbTATa;

— AHAJIM3HUPOBATH U UHTEPIPETUPOBATH
IMMOJIYYCHHBIC pCHICHUA B KOHTCKCTC
YCIIOBHS 3a/1a4M, BHIOUPATh PEIICHUS, HE
NPOTUBOpEYAIEe KOHTEKCTY;

— TIePEeBOJMTH IIPU PCLICHHUH 3aa4H
UH()OPMAIHIO U3 OJTHOH (POPMBI 3aITUCH B
JPYTYIO, HCIOJIB3Ys IPH HEOOXOIMMOCTH
CXEeMBI, TaOIHIBI, TPadUKH, THArPaMMBI.

B nosceonesnoii sicusnu u npu uzyuenuu
opyaux npeomemos:

— pemaTh NPaKTHYECKUE 3a]]a4d U 3a]1a41
U3 JIPYrUX MPEAMETOB

I'eomerpus

198

124

124

Pemenue 3agad ¢ UCNOJIb30BaHUEM
CBOICTB ¢uryp Ha miaockoctu. Pemienue
3a7a4 Ha JI0Ka3aTelIbCTBO W MOCTPOCHUE
KOHTPIPUMEPOB. [Ipumenenue
MPOCTEUIIINX JTIOTUYECKHUX MpaBUIL.
Pemenue 3aiau ¢ uCNonb30BaHUEM TEOPEM
O  TpEyrojibHHKaxX, COOTHOIIEHUWHA B
MPSIMOYTOJIBHBIX TPEYroJbHUKaX, (PaKToB,
CBSI3aHHBIX  C  YETBIPEXYTrOJbHUKAMHU.
Pemenne 3agady Cc  HCHOJIb30BaHUEM
(akTOB, CBS3aHHBIX C OKPYXHOCTSIMH.
Bbluncnenue yrioB ¢ BEpIIMHOW BHYTPU U
BHE Kpyra, yria MeXIy XOopAod u
KacarenbHOM, Teopema O NTPOU3BEACHUU
oTpe3koB xopa. Teopema 0 kKacatenbHON U
ceKylle. Pemenne 3amady Ha M3MEpPEHHUS
Ha TUIOCKOCTH, BBIUMUCIEHUA JUIMH U
IJIOIIAAEH.

Pewenue 3a0au ¢ nomowpro 6ekmopos u
KOOpPOUHAam.

Harmsanaas ~ crepeomertpus. [Ipu3ma,
napajviejenunes], NupaMmua, TeTpadp.
OCHOBHBIE  TIOHATHSI  T€OMETPUM B

— Brnazgers reoMeTprUECKUMH TOHATUSIMHU
IPY PEIICHNUH 3314 ¥ IPOBEICHUU
MaTeMaTHYECKUX PaCCyKICHUI;

—  CaMOCTOSATENEHO (POPMYIIUPOBATH
OIpeieNIeHUs] TeOMETPUYECKHUX PUTYp,
BBIJIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX
U TIPU3HAKaX T€OMETPUYECKUX QUTYD U
000CHOBBIBATh HITH ONIPOBEPraTh UX,
0000111aTh TN KOHKPETU3UPOBATh
pe3yIbTaThl HA HOBBIX KJIaccax Quryp,
NPOBOJNTH B HECTIOKHBIX CITydasx
KJ1acCUpUKaLuio GUryp Mo pa3IuyHbIM
OCHOBaHUSIM;

— HCCIIEJIOBAThH YEPTEXKH, BKITIOUAS
KOMOMHaIMu Guryp, u3BjieKarh,
UHTEPIIPETHPOBATH U IPEOOPa30BHIBATH
WH(POPMAIIHIO, TIPEACTABICHHYIO Ha
yeprexax;

— pemiaTth 3aJa4¥ FeOMETPUIECKOTO
COJIEpKAaHUs, B TOM YHUCIIE B CUTYaIUsX,
KOTJIa aJITOPUTM pELICHHsI HE ClIeayeT
SIBHO U3 YCIIOBHS, BBITIOJIHATD
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MIPOCTPAHCTBE. Ilonamue 00
akcuomamuieckom memode. AKCHOMBI
CTEPEOMETPHUU U CIICACTBUS U3 HUX.
Teopema Menenas ons mempasopa.

[Tonsarue CEYEHUs. [Toctpoenue
ajeMeHTapHbIX  ceueHuil. [locTpoenue
CEYCHUH  MHOTOIPAaHHUKOB  METOJIOM

cienoB. lleHTpasbHOE NPOEKTUPOBAHUE.
IlocTpoeHne ceyeHUN MHOTOIPAHHHUKOB
METOJIOM MTPOEKIIUH.

CkpeluBaroluecs psiMble B
MPOCTPAHCTBE.  YTOd  MEXAYy HUMHU.
Pemenne 3amau mno Tteme «B3aumHoe
pacnoyioKEHUEe MPSMBIX B IMPOCTPAHCTBE.
VYron MEXIY MIPSIMBIMU B
pocTpaHcTBe». Memoowi HAXO0MCOEHUS
pACCmMOoAHUlE. MeHcOy CKPeuUuBaouuMucs
NPAMBIMU.

[TapannenpHble npsMble B MPOCTPAHCTBE
[TapannenbHOCTh TPSAMOW M IUIOCKOCTH,
IIPU3HAKN U CBOMCTBA. PemieHne 3amad mno
TeMe  «llapamnenbHOCTH  HpAMON W
IJIOCKOCTH [TapamensHoe
IIPOEKTUPOBaHKE U U300pakeHue uryp.
[TapamnensHOCTh TUIOCKOCTEH. (CBOMCTBA
NapauIeIbHBIX TIOCKOCTEN

Teopembl 0 MapajuIENbHOCTH NPSAMBIX H
IJIOCKOCTEM B MPOCTPAHCTBE.
[TapannensHoe IIPOEKTUPOBAHHE U
nzoopaxkenue ¢uryp. [eomempuueckue
Mecma moyex 8 NpoOCmMpaHcmee.

[lepneHAUKyYISIPHOCTD IPSAMOM u
TUIOCKOCTH. OproronanbHoe
MPOCKTHPOBAHKE. HaxnonHabie "
MPOEKIIHH. Teopema 0 Tpex
NepIeHINKYIIpax.

Buovr mempasopos. Opmoyenmpuueckuii
mempasop, KAPKACHbLLL mempasop,
PABHOCDAHHYII mempasop.

HEOOXOAUMBIE JJIS pEIICHUS 3a/1a4H
JIOTIOJTHUTEIIbHBIE TOCTPOCHHS,
UCCIIEI0BAaTh BO3MOKHOCTh TIPUMEHEHUS
TeopeM u HOpMYII U PEeLICHUs 3a/1a4;
yMeTh (POPMYITHPOBATH U JOKA3bIBATh
re€OMETPHUCCKUE YTBEPKICHUS;

BJIAJICTh MIOHSTUSIMH CTEPEOMETPHUH:
npu3Ma, napajuleIenuIesa, TMpaMuiIa,
TETpasap;

UMETh NPeCTaBIeHUs 00 akcnoMax
CTEPEOMETPUH U CIICACTBHUAX U3 HUX U
YMETh IPUMEHSTh UX MIPH PELIICHUN
3ajady;

YMETh CTPOUTH CEYCHHUS MHOTOI'PaHHUKOB
C MCIIOJIb30BAaHUEM Pa3IIMYHBIX METOJIOB,
B TOM YHCJIE H METO/Ia CJIEJIOB;

UMETb MPEJCTABICHHUE O
CKPEIMBAIOIINXCS MTPSIMBIX B
NPOCTPAHCTBE H YMETh HAXOUTh YTOJl U
paccTosiHuEe MEeXAY HUMU;

IPUMEHSTH TEOPEMBI O MAPaAJIETbHOCTH
NPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
IIPU PELIeHNH 3a7ay;

YMETh PUMEHSTh MapajieIbHOE
MIPOEKTHUPOBAHUE JIJISI H300paKESHUS
uryp;

YMETh PUMEHSTH NEPIIEHANKYISIPHOCTH
NPSIMO ¥ TUTOCKOCTH TIPH PEIICHUN
3ajay;

BJIAJIETh MMOHITHUSMHU OPTOTOHATIHLHOE
MPOEKTHUPOBAHNE, HAKIIOHHBIC U HX
MPOEKIUH, YMETh IPUMEHSATH TEOPEMY O
TpEX MEePHEeHINKYISIpaxX MPH PEIICHAN
3ajay;

BJIAJICTh MMOHSTUSMHU PACCTOSIHHE MEXKIY
¢burypamu B mpocTpaHCTBe, 00U
NEPIEHANKYIISP IBYX CKPEUIMBAIOIINXCS
OPSMBIX U YMETh IPUMEHSTD UX TPH




IpsamoyzonvHuiti mempas’dp. Meouanwvl u
OumeduaHvl mempa’opa.

Hocmpausanue mempasopa 00
napasinenenuneod.

Paccrostaust  Mexay Qurypamua B
npoctpanctse ( Paccmosnus om mouku 00
nrockocmu. Paccmosinue om npsamou 00
NJIOCKOCMU. Paccmosnue MmedHcoy
napannenrbHulMu NIOCKOCMAMU.
Paccmosanue meancoy cxkpewusarowumucs
nPAMbIMUL).

Oo6munit MEPIICHAUKYIIAP JIBYX
CKPEIIUBAIOIIUXCS TIPSIMBIX.

Yrael B OIpOCTPAHCTBE. YTOJI MEXAY
MPSMON U TIOCKOCThIO [IByrpaHHbId yro,
JIMHENHBIN yroJl ABYTPAHHOTO yria.

[TepnienauKynsIpHBIE TLIOCKOCTH.
Inowaob  opmoconanvHol  npoexyuu.
Ilepnenouxynaprnoe  ceyeHue  Npu3Mbl.

Tpexepannviti U  MHO202PAHHBLU  V2OI.
Ceoticmea niockux y2n06 MHO202PAHHO20
yvena. Ceoticmea nIOCKUX U O08YePAHHBIX
yenoe  mpexzpannoco  yena. Teopemuvl
KOCUHYCO8 U CUHYCO8 O MPEexecpaHHo20
yena.

Bunel  MHOrorpaHHukoB.  Pazeepmiu
MHo2oepannuka. Kpamuatiwue nymu na
nosepxuocmu  MHoz2ozpanHuka.Teopema
Otinepa. 1lpaBUIIbHBIE MHOTOTPAHHMKH.
/leoticmeennocmo NPAaBUIbHBIX

MHO202PAHHUKOS.
[Ipusma. Ilapamnenenunen. CpoiicTBa
napaenenunesa. [TpssMoyToNbHBIH

napasienenunen. HakaoHHbIE TPU3MBIL.

IIupamuga. Buael nupamua. YcedeHHas
nipamMua. IInomane MMOBEPXHOCTH
YCEUEHHOW  MUpPaMUBbIL. OneMeHTEI
npaBWwIbHON mupamunbl. I[lupamunsr ¢
PaBHOHAKJIOHEHHBIMU pebpamu H

pELICHUH 3a]a4;
BJIAJICTh MOHITUEM YTOJI MEXY IPIMOM 1
IUIOCKOCTBIO M YMETh IPUMEHSTh €r0 IpU
pELICHUH 3a]a4;

BJIAJICTh MOHATUSAMU JIBYTPAHHBIN yrod,
yroJl MeKAY MIIOCKOCTSIMH,
NEepIEHANKYIISPHBIE IUIOCKOCTU U YMETh
IPUMEHSTh UX NIPU PELLICHUH 3a]iay;
BJIAJICTh MOHATUSMU TPU3Ma,
napajJiesienune]] ¥ IpuMEeHsITh CBOICTBa
napaJiesienunea npyu peleHuy 3a1ay;
BJIAJICTh MMOHATHUEM MPSMOYTOJIBHBIN
napajJieNienue]] ¥ IPUMEHSTh €ro Ipu
peLIeHUH 3a]a4;

BJIAJICTh MOHATUSAMH MUPAMUIA, BUIBI
MUPaMUJL, YJIEMEHTHI TPABUILHON
NUPaMU/Ibl U YMETh IPUMEHATh UX IPU
peILICHUH 3a1a4;

UMETb MIPEJCTABICHHUE O TeopeMe Diliepa,
NPaBUIBHBIX MHOTOIPaHHHUKAX;

BJIaJICTh MMOHATUEM IIJIOLIATU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh
NPUMEHSTH €0 TPU PEIICHUH 3314,
BJIaJICTh MOHATUSAMH TeJa BPALLICHUS
(uMAMHIp, KOHYC, Map U cdepa), ux
CEUeHHS U YMETh MPUMEHSATH UX TPU
pelLIeHNH 3aa4;

BJIAJICTh MOHATUSMH KacaTelbHbIE
NPSIMBIE U TUTOCKOCTH U YMETh PUMEHSTh
U3 IIPU PEIICHUH 3a/1a4;

MUMETh MPEICTABIICHHUS O BIIMCAHHBIX U
OIHCaHHBIX cepax U yMETh MPUMEHSTh
UX IIPU PELICHUH 3a/1a4;

BIIAJICTh IOHATHSAMHU 00beM, 00bEMBI
MHOTOTPAaHHHUKOB, TEJ BPAIICHUS
IPUMEHSATH UX MPH PELICHUHU 3a7ay;
UMETh MIPEICTABIICHUE O Pa3BEPTKE
LWINHAPA U KOHYCA, IUIOIAAN




rpaHs MU, UX OCHOBHBIE CBOICTBA.
ITmomaan MMOBEPXHOCTEN
MHOTOrpaHHUKOB. [lnomans noBepxHocTu
UUJIUHAPA, TUPAMUIBIL.

Tena BpalleHus: UWIMHAP, KOHYC, IIap U
cpepa. CedeHus UMIUHApPA, KOHYyca U
mapa. [[lapoBoil cerMeHT, IapoBOil CIIOH,
1apoBOM CEKTOP (KOHYC).

YCCUYECHHBIN KOHYC.

Onemenmol  cghepuueckoii.  eeomempuu.
Konuueckue ceuenus.

KacarenbHple mpsiMble U TUIOCKOCTH.
Brnucannsie u  omucaHHble  CEpBHL

Kacaowuecs cepepvl. Kombunayuu men
8pauyeHus.

Bektopel. Monyne BekTopa. PaBeHCTBO
BEKTOPOB.

Bektopet u  koopauHatel.  Cymma
BEKTOPOB, YMHOXEHUE BEKTOpPa Ha YHCIIO.
VYron mexnay Bekropamu. KosmmueapHsbie
BEKTOpBI. PasioxkeHue BeKkTOpa IO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
Kommanapuele  BekTOpel.  Pasnoxenue
BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM
BekTOpaM. CKalsipHOE€  TIIPOU3BEICHUE.
IIpocreiimue 3a1a4n B KOOpAUHATAX.
YpaBHeHue IJIOCKOCTH. ®opmyita
PAcCTOSIHUSL MEXAY TOYKAMH. YpaBHEHHE
chepsl. Popmyna paccmoanus om mouKu
0o naockocmu. Cnocodwvl 3a0anus npsamou
VPa6HeHUAMU.

Pewenue 3a0au  u  Ookazamenvcmeo
meopeM € NOMOWbIO  BEKMOPO8 U
Memooom KOOpOuHam. Onemenmuol
2eomempuu macc.

ITonstHe o0beMa. OO0BEMEBI

MHOTOTpaHHUKOB. OOBEMBI TEJ BPAIICHUSI.
O06bem chepsl. Akcuomsvr obvema. Bvlisoo
dopmyn 00vbeMos NPAMOY20]IbHO20

MOBEPXHOCTH IMIIMHPA U KOHYCa, YMETh
NPUMEHSTh UX MIPH PEIICHUN 3a71a4;
UMETh TPEJICTaBIICHUE O TIOMIAan chepsbl
¥ YyMETh IPUMEHSATH €ro IPU PEIICHUN
3ajay;

YMETh pelIaTh 3aJ1a4i Ha KOMOMHAIIUN
MHOTOTPaHHHUKOB ¥ TEJI BPAIICHHUS,
UMETh MPEJCTABICHHE O MOI00WH B
MPOCTPAHCTBE M YMETh pellaTh 3a7auu Ha
OTHOILIEHHE 00BEMOB U ILIOIIA 1N
MMOBEPXHOCTEH MOAO0HBIX (UTYP.
Brnajets MOHATHSAMU BEKTOPHI H UX
KOOPIUHATHI;

YMETh BBIMOJHATH ONICPAIH HAJT
BEKTOpaMH,

WCIIOJIb30BaTh CKASIPHOE MPOU3BECHIE
BEKTOPOB IPH PEIICHUU 3a71aY;
MPUMECHSITh YPaBHEHUE TUIOCKOCTH,
(bopMyITy pacCCTOSTHUS MEXIY TOUKAMH,
ypaBHeHHE cepbl TP PEIICHUH 33]1a4;
MIPUMEHSITh BEKTOPBI U METO KOOPIMHAT
B IIPOCTPAHCTBE TIPH PEIICHUH 3a7ad.

Hcrmonap30BaTh OCHOBHEIE METO I
JI0Ka3aTeNNbCTBA, TPOBOAUTH
JIOKA3aTeJIbCTBO U BBITOJHSITE
ONPOBEPKEHUE;

MIPUMEHSITh OCHOBHBIE METO/IbI PEILICHUS
MaTeMaTHYECKHX 3a/ad;

Ha OCHOBE MaTeMaTHYCCKUX
3aKOHOMEPHOCTEN B MPUPOJE
XapaKTepU30BaTh KPacoTy 1
COBEPILIECHCTBO OKPYXAIOLIEr0 MUpa U
IIPOU3BEICHNN UCKYCCTBA;

MPUMEHSITh IPOCTEHIIINE TPOTrPAMMHBIE
CpeJICTBA U 3JIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CHCTEMBI TPH
pElIeHUH MaTeMaTHYECKHX 33]1a4;




napanneienuneod, NpumMvl U NUPAMUODL.
Dopmynvl 0 HAX0MCOeHUsi  0bvemda
mempa’opa. Teopemvl 006 OMHOULEHUAX
00bemMo8.

Ipunoscenuss unmezpana K 6blYUCTIEHUIO
00beM08 U nosepxHocmet mej 8paUjeHUs.
Inowaos cgepuueckoco nosica. Obvem
waposoeo cnos. Ilpumenenue o6vemos npu
peutenuu 3a0au.

[Tnomans chepsl.

Pazeepmra yurunopa u xonyca. Ilnomans
MOBEPXHOCTH IMIIMH/PA U KOHYCA.
KoMOWHammm MHOTOTPAaHHUKOB U TeI
BpallleHusl.

[Togobue B mpoctpanctBe. OTHOIIEHUE
00beMOB ® IUIOMIAACH TOBEPXHOCTEH
oT00HBIX uryp.

suoicenusi 6 npocmpancmee: napaienvbHolil
nepemtoc, cummempus OMHOCUMETLHO
NIOCKOCMU, — YEHMPAIbHAsL  CUMMEMPUS,
1OB80POM OMHOCUMETLHO NPAMOLL.
IIpeobpazosanue nooodus, comomemusl.
Pewenue 3a0au  na nrockocmu ¢
UCNONIL308AHUEM cmepeomempu4eckux
Memoooe.

MOJIb30BATHCS MPUKIIATHBIMU
[porpaMMamMu U MporpaMmmamu
CHUMBOJIbHBIX BBIYUCIICHUH 151
UCCIICIOBAaHUS MAaTEMAaTUYECKUX O0BbEKTOB

B nosceounesnoti sicuznu u npu usyuenuu
opyaux npeomemos:

COCTaBIISITh C MCIIOJIH30BAHHEM CBOMCTB
TCOMETPUUYECKUX PUTYP MAaTEMATHUCCKHE
MOJIEJIH JIJIsl pelIeHHs 3a/1a4 MPaKTUYECKOTo
XapaxkTepa ¥ 3a7a4 U3 CMEXHBIX JUCIUIUIMH,
MCCJIEIOBAThH MOJTYYCHHbBIE MOJCIU U
WHTEPIPETUPOBATH PE3YJIHTAT

Hcmopus
Mamemamuku

HcTtopust pa3BUTHs MOHATHS YHUCIA:
KOMIUIEKCHBIE YHCIIa, KOPHU N-I CTENIECHU.

Hcropus Bompoca O HaXOXKACHUHU
bopmyn KOpHEH anreOpanvdecKux
ypaBHeHui. @opmyiel Kapaano.

OcHoBHas Teopema anreopsl.

Uctopust pa3Butus anredpsi: H.
AbGenb, 3. besy, K. I'aycc, V. I'opuep, H.
Tapranss, [1. epma, C. Deppo.

Hcropust Bompoca O Haxo0XKJICHHUH
KOMIUIEKCHBIX ~KOpPHEHl KBaJpaTHBIX H
kyomueckux ypaBHenuii: JIx. Kapgano, A.
Myasp.

— HwMets npeacraBieHue O BKIaAe
BBIJAIOMIUXCA MAaTEMATUKOB B Pa3BUTUC
HayKH;

IIOHUMATDB POJIb MATEMATHUKHU B pa3BUTUU
Poccun
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Hepaspemmmocts B paaukanax
YpaBHEHUU CTENEeHU, OOJIBIIIEH YeThIPEX.

Hcropus pa3BUTHUA
Matemarudeckoro ananmsa: JI. Komm, JI.
Kponekep, HU. Kemnep, HW.HproTOH,
I".JleiiOuu1.

Hctopust pasButus JorapupmMoB u
norapudpmudeckux tadbmui: M. bropru, JI.
Henep, I'. bpurc, A. Brnakk.

Pa3sButne maTremMaTHYEeCKOM JIOTHKH:
Y. IIupc, @. Opure, [Jx. Benn.

Uctopus pa3BUTHS TEOPUU BEPOSATHOCTEM
u cratuctuku: I1. @epma, X. ['roiirexc,
S.bepuymnny, I1. Jlannac, I1. JI. YeGrbiimes,
W.HproTOH

10

Pezeps

30

41

25

Bcero

544

476

408




