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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

JIuuHOCTHBIE pe3yabTaThl B cdepe OTHOLIEHUI 00yyalIuXxcs K cede, K CBOeMY 310POBbIO, K
MO3HAHMIO ceOs:

— OopHeHTalus 00y4aroIIUXCs Ha JOCTUKEHNE JIMYHOTO CYACThS, peaJIn3alliio O3UTUBHBIX
YKU3HEHHBIX NEPCHEKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTh, FTOTOBHOCTh U CLIOCOOHOCTD K JINUHOCTHOMY
CaMOOIPEAEIEHUIO0, CIIOCOOHOCTh CTABUTH L€ U CTPOUTD KU3HEHHBIE IIJIaHBL;

— TOTOBHOCTH U CITOCOOHOCTH 00€CIEUnTh ce0€ U CBOMM OJIM3KUM JTOCTOWHYIO JKHU3Hb B IpOIIecce
CaMOCTOATEJIbHOM, TBOPYECKON M OTBETCTBEHHOU JI€SITEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH 00 yUYaOIUXCs K OTCTAMBaHUIO JINYHOTO TOCTOUHCTBA,
COOCTBEHHOI'0O MHEHUSI, TOTOBHOCTb U CIIOCOOHOCTH BhIpabaThIBaTh COOCTBEHHYIO MO3UIIUIO 11O
OTHOILIEHUIO K O0I[ECTBEHHO-TIOJIMTUYECKUM COOBITUSAM ITPOIJION0 U HACTOSIIIEr0 Ha OCHOBE OCO3HAHUS
Y OCMBICIICHHUS] UCTOPUH, JyXOBHBIX IIEHHOCTEH U JOCTUKEHUI HALLIEW CTPAaHBI;

— TOTOBHOCTb U CIIOCOOHOCTH 00yUaroIMXcs K CAaMOPa3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBHMHM C OOLIEUEI0BEYECKUMU [IEHHOCTSAMU M UJI€alaMU I'PaKAaHCKOro 001ecTBa, IOTPEOHOCTh
B (PM3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-0310POBUTEIBHOM J1€STEIbHOCTHIO;

— IPUHATHE U peasln3aliis LIEHHOCTEN 310pOBOro U 0€30MacHOoro oopasa >KU3HHU, OEpEKHOE,
OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOLLIEHHE K COOCTBEHHOMY (PM3UYECKOMY U IICUXOJOTMYECKOMY
3/10pOBBIO; — HEIIPUATHE BPEJHBIX MPUBBIUEK: KYpEHUs], YIOTPEOIEHHs aJIKOr0JIsl, HAPKOTHKOB.

JIuuHOCTHBIE pe3yabTaThl B chepe oTHOmMEHUH o0yyaommuxcs K Poccun kak k Poaqune
(OteuecTBY):

— poccuiicKasi UIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHUIO POCCUNHCKOM UJIEHTUYHOCTH B
MOJMKYJIBTYPHOM COI[UYME, YYBCTBO IIPUUYACTHOCTH K HCTOPUKO- KYJIbTYPHON OOIIHOCTH POCCHICKOTO
Hapoza u cyapoe Poccun, maTpuoTH3M, TOTOBHOCTB K CIIy:KEHHIO OTEUeCTBY, €r0 3allUTE;

— YBaXKEHHE K CBOEMY HApOy, UYyBCTBO OTBETCTBEHHOCTH Iepel PoIUHON, rOpIOCTH 3a CBOU
Kpaii, cBOor0 PoauHy, mponuioe u HacTosee MHOTOHALlMOHAJIBHOr0 Hapoaa Poccun, yBaxeHue K
rocylapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, ruMH);

— ¢opMupOBaHUE YBAKEHUS K PyCCKOMY SI3BIKY KaK TOCYJapCTBEHHOMY S3bIKY Poccuiickoit
®denepanyu, ABISOLIEMYCS OCHOBOH POCCUMCKON UIEHTUYHOCTH U IVIABHBIM ()aKTOP OM HALlMOHAIBLHOTO
CaMOOIIPEIEIICHHUS;

— BOCIIUTaHUE YBAKEHUS K KYJIbTYpE, sI3bIKaM, TPaAULMSIM U 00bIYasiM HapoJ0B, IPOKUBAIOIINX B
Poccuiickoit enepanmm.

JIM4HOCTHBIE pe3yabTaThl B cdepe OTHOMIEHUH 00y4A0IINXCS K 3aKOHY, FTOCYIaAPCTBY H K
rPasKIaHCKOMY 001LECTBY:

— I'PaKJaHCTBEHHOCTD, T'PaXAaHCKas MO3ULIHSI AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO
o0111ecTBa, OCO3HAIOIIEr0 CBOM KOHCTUTYLIMOHHBIE TIPaBa U 0053aHHOCTH, YBAXKAIOUIETO 3aKOH U
MPaBOMOPSA0K, OCO3HAHHO MPUHUMAIOIIETO TPAAUIIMOHHBIEC HAIIMOHATBHBIC U O0IIEYEIIOBEUECKIE
TYMaHUCTHYECKHE U JEeMOKpPATHUECKHE IEHHOCTH, TOTOBOT'O K yYaCTHIO B OOIIIECTBEHHOH JKU3HH,

— MPU3HAHUE HEOTUYXKJAEMOCTH OCHOBHBIX IIpaB U CBOOO/]I UeJIOBEKA, KOTOPhIE PUHAIEKAT
KKIOMY OT POKICHHSI, TOTOBHOCTh K OCYII[ECTBJIEHUIO COOCTBEHHBIX MIPaB M CBOOOA 0€3 HapyIIeHUS
npaB U cCBOOO JPYTHX JIHII, TOTOBHOCTh OTCTAaUBATh COOCTBEHHBIE MPaBa U CBOOO/IBI YETIOBEKA U
rpakJaHWHA COTJIACHO OOIIEPU3HAHHBIM MPUHLIUIIAM U HOPMaM MEXIyHapOJIHOTO IIpaBa U B
coorBercTBuM ¢ Koncturynuen Poccuiickoit @enepanuu, npaBoBasi U NOJUTHYECKAS] TPAMOTHOCTB;



— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOE HA JUAJIOTE KYJbTYP, @ TAKKe pa3InyHbIX (hOpM OOILIECTBEHHOIO CO3HAHMS,
OCO3HAHHME CBOEr0 MECTA B MOJIMKYJIbTYPHOM MUPE;

— UHTEPUOPHU3ALIUS IIEHHOCTEN JEMOKPATUM U COLIMATILHOW COJIMIAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJHUPOBAHUIO OTHOIIIEHUI B TPYIIIE WA COIIMAJIbHON OpraHu3alluy;

— FOTOBHOCTh O0YYaOIIMXCSl K KOHCTPYKTUBHOMY YYaCTUIO B IPUHSATUU PEILICHUM,
3aTparuBalOIIMX UX IIpaBa U HHTEPECHI, B TOM YHCJIC B Pa3JIUYHBIX (POpPMaxX OOIIECTBECHHON
caMoopranu3anuu, CaMOYyIIpaBJICHUA, O6IJ_I€CTB€HHO 3HAUYNMOM ACATCIIbHOCTH,

— IPUBEP)KCHHOCTH UJIESM HHTEPHAI[MOHATIM3MA, IPYKObI, paBEHCTBA, B3aUMOIIOMOIIIN HAPOIOB;
BOCIIUTAaHUEC YBAXKUTCJIBHOI'O OTHOIICHHWA K HAITUOHAJIBHOMY JOCTOUHCTBY J'II-O)IGfI, X 4yBCTBaM,
PECIUTUO3HBIM y6€}K)IeHI/I$IM;

— I'OTOBHOCTb 06yqafo1u1/1xc;1 IMPOTHUBOCTOATD UACOJIOTUH SKCTPEMU3MA, HALITMOHAJIM3MA,
KCCHO(i)O6I/II/I; Koppynuuu,; ITMCKpUMHUHAIIUU 110 COIIUAJIbHBIM, PCIIMTUNO3HBIM, PACOBBIM, HATMOHAJIbHBIM
IMpU3HAKaM U JPpYI'UM HCTraTUBHBIM COLIUAJIbHBIM SIBJICHUSM.

JIMYHOCTHBIE pe3yabTaThl B cdepe OTHOIIECHUH 00y4AI0MUXCS ¢ OKPY/KAIOMMMH JIOAbMU .

— HpPaBCTBEHHOE CO3HAHUE U MOBEAEHIE HA OCHOBE YCBOEHUS O0IIeYeI0BEYECKIX [IEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHUS U MOBEACHHS B MOJIUKYJIbTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
JUAJIOT C IPYTUMHU JIFOJIbMU, TOCTUTaTh B HEM B3aUMOIIOHUMAaHU I, HAXOAUTH OOIIHE LETH U
COTPYIHHUYATH JUISl UX JOCTUIKEHUS;

— IPUHATHE TYMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIbHOE U TOOpOKENaTeaIbHOe
OTHOUIEHHUE K JPYTrOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CocOOHOCThD K COMICPCIKNBAHNIO U (bOpMI/IpOBaHI/Ie ITO3UTUBHOI'O OTHOIICHHUA K JIFOJSIM, B TOM
YHUCIC K JIMIaM C OrpaHUYCHHBIMU BO3MOXKXHOCTAMUA 310POBbA U MHBAJIUJAM 6Cp€)KHOG, OTBCTCTBCHHOC U
KOMITETEHTHOE OTHOIICHHE K (PU3UYECKOMY U TICUXOJIOTHUYECKOMY 3/I0POBBIO APYTUX JIFOJIEH, YMEHHUE
OKa3bIBaTh ICPBYIO ITOMOIIb,

— (hopMHUPOBaHNE BHIPAXKECHHOW B IMMOBEJICHUH HPABCTBEHHOW MO3UIINH, B TOM YHCII€ CTOCOOHOCTH
K CO3HATeJIbHOMY BbIOOpY J100pa, HPaBCTBEHHOT'O CO3HAHUS U MTOBEACHHS HA OCHOBE YCBOEHUS
O6HIC"I€J'IOB€‘<I€CKHX IICHHOCTCIZ 1 HPaBCTBCHHBIX YyBCTB (quTH, JaoJra, CripaBCAJIMBOCTH, MUJIOCEPAUS U
JIPYKETFo0us);

— Pa3BHUTHC KOMHCTCHHI/Iﬁ COTpYAHHNYCCTBA CO CBECPCTHUKAMHU, NC€TbMU MJIAAIICTO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO -HCClIe0BaTeNhCKOM, TPOEKTHOM U
JApyrux Bujax neAaTeJIbHOCTHU.

JInuHOCTHBIE pe3yJbTaThl B c(hepe OTHOLICHUI 00yYalOUIUXCH K OKPY KA0IIeMy MHUPY,
JKMBOIl IPUPOJIE, XyA0KECTBEHHOM KYJIbTYpe:

— MUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUUMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHUE JOCTOBEPHOI HHPOpMaLel o
MNEPEAOBBIX NOCTUIKCHUAX U OTKPBITHUAX MI/IpOBOfI M OTEUYECTBEHHOMH HAayKH, 3aUHTCPECCOBAHHOCTL B
Hay4yHBIX 3HAHUSIX 00 ycTpolicTBE MUpPa U OOLIECTBA;

— TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO, B TOM UK CJIE CaM0OO0OPa30BaHUI0, Ha IPOTSHKEHUN
BCEH JKM3HM; CO3HATEIbHOE OTHOLLIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEILIH Of
npodeccuoHanbHON M O0IIECTBEHHOM JIEATENBHOCTH;

— JKOJIOTUYECKasi KyJIbTypa, 0epeKHOEe OTHOLLEHUSI K POAHOM 3emiie, IPUPOIHBIM OoraTcTBamM
Poccun n MHpa; MIOHMMAaHUEC BJIUAHUA COLMUAIIBHO-3KOHOMUYECKUX IMTPOLECCOB HA COCTOSAHUE HpHpOI{HOﬁ
U COL[MAJIbHOM Cpefibl, OTBETCTBEHHOCTD 32 COCTOSIHUE IPUPOJIHBIX PECYPCOB; YMEHHUS U HABBIKH
Pa3yMHOT'0 HIpUPOAOITOJIB30BaHUA, HETCPIIMMOEC OTHOIICHUC K I[eﬁCTBPIHM, MMPUHOCAIINUM BPE€A SKOJIOTI'UH;
nproOpeTeHHE OIbITa IKOJOr0-HANPAaBICHHOMN 1eATeIbHOCTH;



— ACTETHYECKOE OTHOIICHUS K MUY, TOTOBHOCTh K 3CTETHYECKOMY O0YCTPONCTBY COOCTBEHHOTO
ObITA.

JIMYHOCTHBIE pe3yabTaThl B cdepe OTHOLICHHU 00y4AIIMXCH K CeMbe U POAMTEJISAIM, B TOM
YHcIe NOAr0OTOBKA K CeMelHOoM KU3HU:

— OTBETCTBEHHOE OTHOIIIEHHE K CO3JJaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO MPUHSATHS IIEHHOCTEH
CEeMEHOM KU3HU;

— MOJIOXKMTEJIBHBINA 00pa3 CEMbH, POJAMTENIBCTBA (OTIIOBCTBA U MATEPHUHCTBA), HHTEPU OPH3ALIUS
TPaJUIIUOHHBIX CEMEUHBIX IIEHHOCTEH.

JIM4HOCTHBIE pe3yabTaThl B cdepe OTHOLIEHUS 00y4Yarouuxcsi K Tpyay, B cepe
COLMATBbHO-)KOHOMHY€ECKUX OTHOILIEHMI:

— yBaXKEHHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaAHHBIN BBIOOP OymymIeH mpodeccuu Kak myTh U CIIOCO0 pean3alui COOCTBEHHBIX
’KM3HEHHBIX IIJIAHOB;

— TOTOBHOCTh O0YYarOIIMXCS K TPYAOBOH MPOQECCHOHATBHOMN JAEITETFHOCTH KaK K BO3MOXHOCTH
y4acTHsI B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX ITPO0JIeM;

— OTPEOHOCTh TPYAUTHCS, YBAKECHUE K TPYAY U JIIOASM TPYIa, TPYAOBBIM JTOCTHKCHHUSIM,
JT0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIICHUE K Pa3HBIM BUaM TPYAOBOU JIEATEILHOCTH;

— TOTOBHOCTh K CaMO0O0CITy)KUBaHUIO, BKJIFOYasi 00YUCHHE W BBIITOJHEHUE JOMAIITHUX
00s13aHHOCTEN .

JInyHOCTHBIE pe3yJbTaThl B chepe GU3HIECKOT0, MCHXOJIOTHYECKOr0, COIHATBHOTO U
aKaJIeMHM4Y€eCKOro 0J1aronoayuusi 00y4aronuxcs:

— (hu3HUecKoe, SMOIMOHAIBHO-TICUXOJIOTHYECKOE, COIUAIbHOE 01aronoiyaue o0yJarmumxcs B
JKU3HU 00pa30BaTEIbHON OpraHU3aIH, OIYIICHUE JICTEMU O€30ITACHOCTH H MICHUXOJIOTHYECKOT0
koM ¢opTa, nHHOPMALIMOHHON O€30MaCHOCTH.

2. [lnanupyemMbie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHust OOI1

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl TPECTAB JICHBI
TpeMs IpynnamMu yHUBEpCaJbHBIX yueOHbIX AeiicTBuil (YV /).

1. PeryasiTuBHbIe yHHBepcalbHbIe YdeOHbIe el CTBUSA

BBINYyCKHUK HAYYHTCH:

— CaMOCTOSITEIILHO ONPEAEIIATh 1I€NH1, 3aaBaTh apaMeTpbl U KPUTEPUH, IO KOTOPbIM MO>KHO
OIpENENUTh, YTO 1€/Ib JOCTUTHYTA;

— OLIEHUBATh BO3MOKHBIE MTOCIIEACTBUS TOCTHKEHUS IOCTABJIEHHOM 11€JIU B €SI TEJIbHOCTH,
COOCTBEHHOM KM3HU U KU3HU OKPY>KAIOIIUX JIFOJI€H, OCHOBBIBAsACh HA COOOPAXKEHUSIX ITUKH U MOPAJIH;

— CTaBUTH U (POPMYyTUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIILHOMN ACITEIBHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OLIEHUBATh PECYPCHI, B TOM YHUCIIE BpEMS U JpYrUe HeEMaTepualbHble PECYPChl, HEOOXOIUMBIE
JUTSL JOCTH)KCHUS TTOCTABIICHHOW 1€,

— BBIOMPATH MTyTh JOCTUKEHHUS LI, NIAHUPOBAThH PELICHHE MOCTABICHHBIX 337124, ONTUMU3UPY S
MaTepualbHbIE U HEMaTeprualbHbIe 3aTPATHI;

— OpraHu30BbIBaTh () PEKTUBHBIN TOMCK PECYPCOB, HEOOXOMUMBIX JUJIS JOCTHIKCHUS
MMOCTaBJICHHOM I1EJIH;

— COIOCTABIIATH MTOJIyYCHHBIH PE3yIbTaT AEATEIbHOCTH C TOCTAaBICHHON 3apaHee 1EeJbIo.
2. [To3HaBaTeIbHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeilicTBUS
BbINYyCKHUK HAYYHUTCS:



— MCKaTh M HAXOAUTh 0000IEHHBIE CIIOCOOBI PEIIeHUs 3a/1a4, B TOM YU CIIE, OCYIECTBIIATH
pa3BepHYTHI HMH(GOPMALMOHHBIN MOMCK M CTAaBUTh HA €70 OCHOBE HOBBIE (y4eOHbIE U TTO3HABATEIILHBIE)
3aJa4y;

— KPUTUYECKHU OLIEHUBATH M MHTEPIPETUPOBATh HHPOPMALIMIO C pa3HBIX MO3UIUI, PaCIIO3HABATh
U (UKCHPOBATh POTUBOPEUHS B MH(POPMAITMOHHBIX UCTOYHHKAX;

— UCIIOJIb30BaTh Pa3jJMYHbIE MOAEIbHO-CXEMAaTUUECKUE CPENICTBA IS IIPECTABIICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIIEHMH, a TAKXKe IPOTUBOPEUUIl, BBISABJICHHBIX B MH()OPMAITMOHHBIX
UCTOYHUKAX;

— HaXOJUTb U IPUBOJUTH KPUTUYECKUE APIyMEHTBI B OTHOLICHUU JACHCTBUH U CYXKIECHUN
JPYroro; CIIOKOWHO U Pa3yMHO OTHOCHUTHCS K KPUTUYECKHM 3aMEUaHHSIM B OTHOLIIEHUH COOCTBEHHOTO
CYXXJICHHUS, pacCMaTpUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJIUTH 32 PAMKH Y4eOHOro MpeaMeTa U OCYIIECTBIATH IleJIeHAaPaBIECHHBIH MOUCK
BO3MOXKHOCTEH JUJIS LI POKOI0 IIepeHoca CPeICTB U cIoco00B JIeHCTBUS;

— BBICTpPauBaTh MHANBUAYATbHYIO 00pa30BaTENIbHYIO TPAEKTOPHIO, YUUTHIBAS OTPAHUYEHHS CO
CTOPOHBI JPYT'MX YYaCTHUKOB M PECYPCHBIE O PAHUUYEHHUS;

— MEHATH U yJI€P’)KUBATh Pa3Hble O3ULUH B [I03HABATEIBHOMN €A TEIbHOCTH.

3. KoMMyHUKaTUBHbIE YHUBEePCAJbHbIC Y4eOHbIE 1eHCTBUSA

BbInycKHHK HAYYHTCH:

— OCYILIECTBJIATH JI€JI0BYK0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU (KaK
BHYTpU 00pa30BaTeIbHON OpraHU3ally, TaK U 3a ee IpezeaMu), IoA0MPaTh MapTHEPOB IS 1eJT0BOH
KOMMYHMKAIIMK UCXOsl U3 COOOpaKeHUH pe3yIbTaTUBHOCTH B3aUMOAECHCTBUS, @ HE JIMUHBIX CUMIIATUI;

— IIpU OCYUIECTBIEHUH IPYNIIOBON PabOTHI ObITh KaK PYKOBOAMTENEM, TaK U YWIEHOM KOMaH/Ibl B
Pa3HBIX POJIsIX (FeHepaTop Uael, KPUTHK, HUCIIOJHUTENb, BEICTYHAO LM, 9KCIIEPT U T.1.);

— KOOPAAMHUPOBATH U BBINOIHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOI'O B3aUMO/IEH CTBHUS;

— Pa3BEpPHYTO, JOTMYHO U TOYHO U3JIaraTh CBOKO TOUKY 3PEHHUS C UCIOIb30BAHNEM aJI€KBATHBIX
(YCTHBIX U TUCHBMEHHBIX) A3BIKOBBIX CPEJCTB;

— pacno3HaBaTh KOH(JIMKTOI€HHbIE CUTYAIlMH U IIPEOTBpalaTh KOH(IUKTHI 10 UX aKTUBHOU
¢a3bl, BEICTpanBaTh J1€JIOBYIO U 00pa30oBaTENbHYI0 KOMMYHUKAIINIO, H30€erasi TMUHOCTHBIX OLEHOYHBIX

CYXJECHHM.
3. Ils1annpyemble npeaMeTHbIe pe3yJbTaTbl ocBoeHust OOII
Yray06aeHHblii YPOBEHb
«CucreMHO-TeopeTHYeCKHE Pe3ybTaTh»

Paznen 1. BoIMyCKHUK HAy4YUTCS V. BoINyCKHUK MOJYYHT
BO3MO’KHOCTH HAYYHThCS

Heaun Jlyis ycrenHoro mpo1oJbKeHus: 00 pa3oBaHUs na obecneuenus

OCBOEHHS 0 CMEUAIBHOCTSIM, CBA3aHHBIM C TIPHKJIATHBIM B03MONCHOCIU Y CHEUHO20

npeaMera UCIIOJIb30BaHUEM MAaTEMaTHKH npoO0IHCEeH UL 00PA308AHUS

no CneyuarbHOCmAM,
CBA3AHHBIM C
ocywecmeneHuem Hay4Hotl
U UCCIe008AMENILCKOLL
dessmenvbHocmu 6 0bnacmu
MAMeMamuK U CMENCHbLIX
HayK




TpebGoBanus k pe3ysbTaTaMm

Inemenmel — CB0OOJHO OIEPUPOBATH! MOHATUAMH: KOHEYHOE
meopuu MHOKECTBO, 3JIEMEHT MHO>X€ECTBA,
MHOJCECM B U MMOJIMHOXKECTBO, IIepeceuyeHue, OObEAMHEHUE U
mamemamuye Pa3HOCTh MHOXKECTB, YMCJIOBBIE MHOECTBA Ha
CKOIl 102UKU KOOpDAMHATHOM MPAMOM, OTPE30K, UHTEPBAaJ,

MOJYUHTEPBAJ, TMPOMEKYTOK C  BBIKOJOTOM
TOUYKOM, Tpaduueckoe MpeaCcCTaBICHUE MHOXKECTB
Ha KOOPAMHATHOM INIOCKOCTH;

— 3aJaBaTh  MHOXECTBAa  IEPEUYUCICHHEM U
XapaKTepUCTUUECKUM CBOMCTBOM;

—  OIepupoBaTh MTOHATHSAMH: YTBEPKIEHUE,
OTpULIAHUE YTBEP)KJIECHUS, UCTUHHBIE U JIOKHbBIE
YTBEPKICHUSI, TPUYMHA, CIEACTBUE, YaCTHBIN
cirydail 00IIero yTBEPKACHHsI, KOHTPIIPUMED;

— TMpPOBEPSTH MPUHAJIC)KHOCTh 3JIEMEHTa
MHOXXECTBY;

— HaxoOuTh  IepecedyeHue U OoObequHEeHHe
MHOXXECTB, B TOM YHCIE€ MPEACTABICHHBIX
rpa¢puyeck Ha YHUCIOBOM TMpsSMOM U Ha
KOOPJMHATHOM MJIOCKOCTH;

— TMPOBOAUTH JOKAa3aTEIbHbIE PACCYKICHUS IS
000CHOBaHUS UCTUHHOCTH YTBEPKICHUH.

B nosceounesnoii sicusnu u npu usyuenuu opyaux
npeomemos:

— HCHOOJIb30BaThb  YHUCIOBBIE  MHOXECTBA  Ha
KOOpDAMHATHOM TMpSAMOM M Ha KOOPAWHATHOU
IJIOCKOCTH JUJIS OMKMCAHUS PeabHbIX IPOLIECCOB U
SIBIICHUM;

— TMPOBOJAUTH JOKAa3aTEIbHBIE PACCYKICHHS B
CUTyalUsX MOBCEIHEBHON >KU3HH, MPU PEUICHUU
3a7a4 U3 JPyrux NpeaMeToB

Jlocmuorcenue
pe3yiemamos pazoena
I;

onepupoeams NOHAmMueM
onpeoeenus,
OCHOBHBIMU 8UOAMU
onpedeneHuil,
OCHOBHBIMU BUOAMU
meopem,

NOHUMAMb CYyMb
KOCBEHHO20
odokazamenbcmea;

onepuposamsv NOHAMUAMU
cuemHo2o u
HeCuemHoz20
MHOJCECMBA;

NPUMEHAMb MEmoo
Mamemamuyeckou
UHOYKYUU OJIs1
npoeederus
paccyxrcoenuii u
00KaA3amenbCme u npu
peuieHuu 3a0au.

B nosceonesnoii srcusnu u
npu uzyyeHuu Opyeux
npeomemoas:

UCNONBL3068AMb MEOPEMUKO-
MHOIHCECMBEHHDILL A3bIK
U SA3bIK TOSUKU OJIS1
ONUCAHUSL PeaTbHbIX
npoyeccos u sA1eHull,
npu pewieHuu 3a0a4

Opyeux yueOHvix
npeomemos
Yucna u — CBoboano OnepupoBaTh noHstuaMu: | [JJocmuowcenue
6vIpasceHus HaTypaJbHOE YUCJIO, MHOXXECTBO HATypaJbHBIX pe3ynipmamos pasoena

qucesl, 11€JI0€ YKMCJI0, MHOXKECTBO LIEJBbIX YHCEl,
OOBIKHOBEHHasi  JIpo0b, JecsATHYHas  JpoOb,
CMEIIaHHOE  YHMCJIO, PAlUOHAJIBHOE  YHUCIIO,

MHOXKECTBO panOHAJIBHBIX quce,
UPpalMOHAIbHOE YHUCIO, KOPEHb CTEIEHU N,
JIEHCTBUTEIILHOE 4HCIIO, MHOXECTBO
JIEHCTBUTEIILHBIX quce, reoMeTpHuyYecKas
WHTEpHIpeTaus HaTypaJIbHbIX, LEJIBIX,

palMOHAJIbHBIX, JE€HCTBUTEIbHBIX YHUCET,

— TMOHMMAaTh M  OOBACHATH Pa3HUIy MEXIY
MO3UIIMOHHOM M HEMO3UIIMOHHOM CHCTEMaMH
3aITMCH YHCEIT,

I;

€c680000HO Onepuposams
YUCTIOBbIMU
MHOIHCECMBAMU NPU
peuleHuy 3a0au,

NOHUMAMb NPUYUHBL U
OCHOBHbIE UOeU
pacuiuperus Yucioevix
MHOJHCECME,

871a0emb OCHOBHLIMU
NOHAMUAMU MeopuU
oeaumocmu npu

13necb 1 panee: sHaTb ONpeAeneHne NOHATAA, 3HaTb M YyMeTb 0BOCHOBbIBaTb CBOMCTBA (MPU3HAKM, €C/IM OHM eCTb) NOHATUA,

XapakKTepunsosBaTb CBA3U C APYTMMU NOHATUAMMU, NpeacTaBnAa O4HO NOHATME KaK YaCTb LLeZI0OCTHOIro KomnineKca,
NCNONb30BaTb NOHATUE M €ro CBOWCTBA npu nposegeHnn paCCV)K,D,EHMVI, A0Ka3aTeNbCTB, peweHnn 3aaau.




MEepPEeBOJAUTh YHUCJA W3 OJHOW CHUCTEMbI 3aIllCU
(cuCTEeMBbI CUHCJICHHSI) B IPYTYIO;

JIOKa3bIBAThH i HCII0JIb30BaTh MpPU3HAKT
JNEMUMOCTA CyMMBI ¥ MPOU3BEACHUS TpHU
BBITIOJIHEHUH BHIYUCIICHUI U PEIICHUY 3a]1ay;
BBIMIOJHATh  OKPYIJIEHUE  PAIlMOHAIBHBIX U
HPpAIMOHATBLHBIX YUCEI C 3aJaHHON TOYHOCTHIO;
CpaBHHMBATh [EHCTBHUTEJIbHBIC 4YHCIA Pa3HBIMHU
crioco0amu;

YHOOpSIOYMBATh YHWCIA, 3alMCaHHBIE B BHJEC
OOBIKHOBEHHOW H JECATUYHON JpoOH, dYHCIa,
3aIllMCaHHbIE c HCII0JIb30BaHIEM
apuPMETHIECKOrO KBAJAPATHOTO KOPHS, KOpHEH
CTCIICHU OOJIbIIIE 2;

Haxoquth HOJ m HOK pa3HeiMu cnocobamu u
WCIOJIb30BaTh MX MPU PEIICHUH 33124,

BBIIIOJIHATD  BBIYMCIEHUS U IMpeoOpa3oBaHus
BBIPDAKECHUN,  COAEpXKAIUUX  JCHCTBUTEIIBHBIC
4Yuclla, B TOM 4YHUCJI€ KOPHH HaTypaJbHBIX
CTEIICHEH;

BBITIOJIHATD CTaHJapTHbIE TOKJECTBEHHbIE
peo0pa3oBaHusA TPUTOHOMETPUUECKUX,
Jorapu(pMUYEcKuXx, CTEIEHHBIX,

MPPalOHAIbHBIX BEIPAKECHHMN.

B nosceownesnoti scuznu u npu uzyyenuu opyeux

npeomemos:

BBITIONHATD U OOBSICHATH CPAaBHECHUE PE3YJIHTATOB
BBIYHCIICHUN TIPU PEIICHUH MPAKTHYCCKHUX 3a/1ad,
B TOM 4YHCIC TPHOIMIKCHHBIX BBIYUCICHUH,
UCTIOJB3Ysl pa3HbIE CIIOCOOBI CPAaBHEHHIA;
3alHChIBaTh, CPABHUBATh, OKPYTJIATH YHCIIOBBIC
JIAHHBIC PEaJbHBIX BEJIMYMH C HCIOJB30BAHUEM
pa3HBIX CHCTEM U3MEPCHHS;

COCTaBJATDh U OLICHUBATH Pa3HbIMHU crrocobamu

YHUCIIOBBIE BBIPAYKEHUS IIPU PEILICHUN
IIPAKTUUYECKUX 3a/1a4 U 3a/1a4 U3 IPyrux yueOHbIX
IIPEIMETOB

peutenuu
CMAaHOapmMHuIX 340ay
umems 6a306vle
npeocmasgnerus o
MHOdCECmEBE
KOMNIIEKCHBIX YUcCell;
€80000HO 8bINOHAMD
mooicoecmeenHble
npeobpazosanus
MPUSOHOMEMPUYECKUX,
Jl02apugmuyeckux,
CMeneHHbIX
8bIPANCEHULL,

enademsv gopmynou buoma
Hvromona,

NPUMEHAMb NPU peuleHUU
3a0ay meopemy o
JIUHEUHOM
npeocmaenrenuu HOJJ;

NPUMEHAMb NPU peueHUU
sa0auy Kumaiickyto
meopemy 006 0cmamkax,

NPpUMEHAMb NPU peueHuu
3a0ay Manyw meopemy
Depma,

YMemby 8bINONHAMb 3ANUCH
uucna 8 NO3UYUOHHOU
cucmeme CHUCIEHUS,

NPUMEHAMb NPU peueHuU
3a0a4 meopemuxo-
yucnosvie QyHKYuU:
YUCTIO U CYMMA
oenumernet, pyHKYuO
Dunepa,

NPUMEHAMb NPU peueHuU
3a0au yenHvle Opoodu;

NPUMEHAMb NPU peueHUU
3a0a4 MHO204eHbl C
oelicmseumenbHuIMU U
yenvimu
Ko3ghPuyuenmamu;

871a0emv NOHAMUAMU
npUBOOUMDbIL U
HenpusooUMblil
MHO20YJIeH U
NPUMEHAMb UX Npu
peulenuu 3a0auy;

NPUMEHAMb NPU peuleHUU
3a0ay OcHOBHYIO
meopemy aneeopbi;

NPUMEHAMb NPU peueHuu
3a0ay npocmetiviue
GyHKYUU KOMNIEKCHOU
nepemMeHHOU KaK




ceomempudecKkue

npeobpazosanus
Ypasnenusau | — CpoGogHO ONEpUPOBATH MOHATHAMHU: ypaBHeHue, | Jocmuoicenue
HepageHcmea HEPAaBEHCTBO, PABHOCUJIbHBIE ypaBHEHUS U pe3yibmamos pasoena
HEPaBEHCTBA, ypaBHEHUE, SIBJISIFOLIIEECS I;
CIIEICTBHEM JI[PYTOrO YpaBHEHUS, YpaBHEHUS, c80000HO  onpeodenamy
pPaBHOCUJIbHBIE HAa MHOXECTBE, PaBHOCUJIbHbBIE mun  u  evloupamo
npeoOpazoBaHus ypaBHEHUII; mMemoo peuienus

— pelaTh pa3Hble BUAbl YPAaBHEHUN U HEPABEHCTB U NnOKa3amenbHbIX u
UX CHUCTEM, B TOM YHUCIJIE HEKOTOPBIE ypaBHEHUS Joeapupmuieckux
3-i1 u 4-ii cremeHel, NpOOHO-pallOHAIbHBIE U Yypaenenuil u
uppaloHabHbIE; HepaseHcma,

— OBJIAACTh OCHOBHBIMH THIIAMH IIOKa3aTCJILHBIX, UppayuoHaIbHblX
Jorapi YMUICCKUX, MPPALMOHATBHBIX, ypasnenuii u
CTCIICHHBIX  YpPaBHEHUH W  HEPAaBEHCTB U Hepaeencme,
CTAaHIAPTHBIMA METOJAMH WX pPEIICHUH | mpucoHOMeMPUUECKUX
MPUMEHSTH X [IPU PELIEHUH 3a/a4; YypaeneHuu u

— IpUMEHAT, Teopemy bedy Kk  pemenuro hepasencms, ux
YPaBHEHHIA; cucmem;

— TpUMEHSATh Teopemy Buera g pemeHus c60600H0 pewamso
HEKOTOPBIX YPAaBHEHUI CTENEHU BBIIIE BTOPOH; cucmembl 3 JUHEUHbIX

— TOHMMAaTh CMBICI TEOPEM O pPaBHOCHJIBHBIX M ypasreruu,
HEpaBHOCHJIbHBIX ITPEOOPa30BAHUSIX YPAaBHEHUN U peuiambo OCHOBHbIE
YMETh UX J0KA3bIBATh; MUnbl  ypasHeHuu  u

— BJaJeTh  METOJAaMH  PCLICHUS  ypaBHEHHIA, hepasencme ¢
HEPaBEHCTB U MX CHCTEM, YMETh BEIOMPATh METOJ hapamempamu,
penieHust 1 00OCHOBBIBATH CBOM BBIOOD; npumeH:Ams npu

— HCHOJB30BaTh METOJ HMHTEPBAJIOB IS PEIICHHS peuteruu 3a0ay
HEPaBEHCTB, B TOM YHCJIE IPOOHO-PAIMOHATBHBIX nepasercmea  Kow —
U BKIIOYAOMIUX B ceds uppaluoHalIbHbIC bynakoscrozo,
BBIPAXKCHHS, bepnynnu;

— pemars  anreOpandeckue  ypaBHEHHA U umenms npedcmasrenue

HEPABEHCTBA M HMX CHCTEMBl C IapaMeTpamu
aredpanvdeckuM u rpa)uueckuM MeTO/IaMHu;
BJIAJETh pPa3HbIMM METOJAaMM JI0Ka3aTeIbCTBA
HEPABEHCTB;

pelIaTh YpaBHEHUS B LIEIIBIX YUCIIAX;

n3o0paxaTb ~ MHOXKECTBA  Ha  IJIOCKOCTH,
3a/laBaeMble YPaBHEHHMSIMH, HEPABEHCTBAMU U UX
CHUCTEMaMU;

CBOOOJIHO UCII0JIb30BATh TO>KJIECTBCHHBIE
peoOpa3oBaHusl INpPU PpELIEHUH YpPaBHEHUH U
CUCTEM ypaBHEHUH

B nosceownesnoti scuznu u npu uzyuenuu opyaux

npeomemos:

COCTaBJSITh M pEIIaTh YPaBHEHUS, HEPABEHCTBA,
UX CHUCTEMBl TIpH pELICHUH 3a7ad JPYyrux
yueOHBIX MPEIMETOB;

BBIMOJTHSATH OIEHKY IPaBIONOI00HS pe3ylIbTaToB,
MOJYYaeMbIX  TpPH  PEUNICHUH  Pa3JIMYHBIX
YpaBHEHUH, HEPAaBEHCTB M WX CHCTEM TIpU
PELICHNH 33/1a4 IPYTHX Y4eOHBIX IPEIMETOB;

0 HEepaBeHCMBAX MeHCOY
CpeoHUMU CMeneHHbIMU




— COCTaBJIAITh W peUIaTh YPABHEHUS U HEPABEHCTBA
C mapaMeTpaMH MpU PELIEHUU 3a4ad JPYyTrux
y4eOHBIX IPEIMETOB;

— COCTaBJIATh YpaBHEHUE, HEPABEHCTBO WM HUX
CHUCTEMY, OMNMCBIBAIOIIME PEAIbHYIO CHUTYyalHIO
WM TPUKIAJHYIO 3aJady, HWHTEpIpEeTUpPOBaATh
MOJIyY€HHbIE PE3YNIbTATHI;

— HCIOJIb30BAaTh MIPOrpaMMHBIE CpEACTBA IPH
pElICHUHN OTAEIbHBIX KJIACCOB YpaBHEHUU U
HEpaBEHCTB

Dyukyuu

Brnanets moHATHAMU: 3aBUCUMOCTh BEJINYHH,
(GyHKIMSI, apryMeHT U 3HaueHue (PyHKLINH,
00J1acTh onpeneneHss U MHOKECTBO 3HAUEHU I
byHKIMH, TpadUK 3aBUCHMOCTH, TpapuK
(GYHKUIMH, HYJIU QYHKIMH, TPOM EXKYTKU
3HaKOIMOCTOSHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha YHCIOBOM
IPOMEXYTKE, HanOoJbIllee 1 HauMEHbIIIee
3HaueHHe (PyHKIUU HAa YU CIOBOM IIPOMEKYTKE,
nepuoanyecKkas QyHKIUs, IEPUOJ, YETHAS U
HedeTHas (PYHKIMH; YMETh IPUMEHATh 3TU
HOHATHS IIPU PEILCHUH 3ajiay;

BJIAJICTh IOHATHEM CTeNeHHas (GYHKIUS; CTPOUTH €€
rpayK U yMETh IPUMEHATh CBOWCTBA CTENEHHOM
(GYHKUIMY P pELIeHUH 3a/1a4;

BJIQ/IETh MOHATUSAMU IOKa3aTesbHas QyHKIuS,
HKCIOHEHTA; CTPOUTDH UX IPaPUKU U YMETh
MIPUMEHSTH CBONCTBA MTOKA3aTEIbHON (PYHKIIMH
IIPU PEILIEHUN 3a]a4;

BIIQJICTh TTOHATHEM JIorapupMudecKkas QyHKIIHS;
CTpOUTH €€ TpaduK U yMETh IPUMEHSATH CBOICTBa
norapupMuyeckoil pyHKIUU MPU pelIeHUU
3ajay;

BJIA/IETh OHATUSAMU TPUTOHOMETPUUYECKHE (QYHKIINH;
CTPOUTH UX I'PaUKHU U YMETh IPUMEHSATD
CBOMCTBA TPUT'OHOMETPUYECKUX (PYHKIIMH ITpH
pelLlIeHNN 3a/1a4;

BJIAJI€Th OHATHEM oOpaTHas GYHKLHUS; IPUMEHATh
9TO MOHSATUE NP PEIICHUH 3a]1a4;

IIPUMEHSATH IIPU PEILIEHUH 3a7a4 CBOMCTBA (PYHKLIMI:
YETHOCTb, IEPUOAUYHOCTD, OTPAHUUEHHOCTD;

IIPUMEHSATH IIPU PEILIEHUN 3a7a4 Ipeodpa3oBaHus
rpaduKoB (yHKIIHIA;

BJIAJICTh NOHATHAMMU YUCIIOBas OCIE0BATEIbHOCTD,
apudMeTniecKas U reoMeTpuyecKast Iporpeccus;

IIPUMEHSTH IPU PEILIEHUH 3a/1a4 CBOWCTBA U
IpU3HAKU apu(METUUECKON U FeOMETPHY ECKON
IIPOrPECCHI.

B nosceownesnoti scuznu u npu uzyyenuu opyeux
VYeOHbIX NPeOMemos:

— ompenensaTh Mo rpa¢pukaM W HCHOIb30BaTh JJIs
peleHus MPUKIIaIHbIX 3a/1a4 CBOMCTBA peasbHbIX
MPOIECCOB M 3aBHUCHUMOCTeH (HambOonplne u
HauMEHbIINE 3HauYEeHMs, IPOMEXYTKH

Jlocmuorcenue
pe3yibmamos pasoena
I;

671a0emv NOHAMUEM
acumMnmomaul u ymems
€20 npumeHsaIms npu
peuieHuu 3a0au,

NPUMEHAMb MemoObl
peutenus npocmeux
ougghepenyuanbHbix
VpaeHenuii nepeo2o u
8MOP0O20 NOPAOKO8




BO3pacTaHus U yObIBaHUS (PyHKLUUU, IPOMEXYTKU
3HAKOIOCTOSHCTBA, ACUMITOTHI, TOUKU Ieperuoa,
MePHOJI U T.I1.);

— MHTEpPOpEeTUpOBaTh  CBOICTBA B
KOHKPETHOM IIPaKTUYECKON CUTYallNH;.

OIpenenaTh 1o rpaduKaM mpocreifiue
XapaKTEPUCTUKU NTEPUOANYECKUX ITPOLECCOB B
OMOJIOrMH, IJKOHOMUKE, MY3bIKE, PAJIUOCBA3U U
Jp. (aMnaMTyaa, Iepuoi U T.11.)

KOHTCKCTC

Inemernmuot
mamemamuye
CK020 ananusa

Brnanets moHsTHEM OECKOHEYHO yOBIBaIOIIAs
reoOMeTpUIEeCcKasi TPOTPECCHsI U YMETh TPUMEHSTh
€ro Mmpu perieHn  3a1ay;

MIPUMEHSTH JUIS PEIIeHUs 3a]1a4 TCOPHIO TPE/IEIIOB;

BJIQJICTh TIOHATHUSAMU OCCKOHEYHO OOJIBIINE U
OECKOHEUHO MaJjble YUCIOBbIE
MOCIIEIOBATEIEHOCTH U YMETh CPAaBHUBATH
OEeCKOHEUHO OOJbIINE U OECKOHEUHO MaJble
MOCIIeI0BATEIbHOCTH;

BJIQ/IETh MOHATUSAMU : TPOU3BOAHAS (PYHKIIMH B TOUKE,
pou3BOAHAS (PYHKINU;

—  BBIYUCIIAITH MIPOU3BOTHBIC
(GYHKIIUN 1 1X KOMOMHAITU;

— uccnenoBaTh (PYHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBIL;

— CTPOHUTh TpapWKd W TPHMEHSITh K PEIICHHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

— BJAJETh TOHATHEM KacaTelbHas K Tpaduky
(YHKIMM U YMETh NMPUMCHSTh €0 MPU PEIICHUU
3ajmay;

— BJAJETh MOHATUSMHU TiepBooOpasHas (yHKIHS,
OINpEIEIICHHBI HHTETPAIL;

— mnpuMeHsATh TeopeMmy HproTona—JleliOHuna u ee
CIICZICTBHSI JIJISl PEIICHUS 3a/1a4.

3JIEMEHTapHBIX

B nosceonesnotl scuznu u npu uzyveHuu opyaux
VUEOHbIX NPeOMemos.

— pemath MpHUKJIAAHbIE 3aJadyd U3 OHOJIOTHH,
GU3MKK, XUMHUHU, OKOHOMHKA H  JPYTrHX
NPEOAMETOB,  CBS3aHHBIE C  MCCIENOBAaHUEM

XapaKTEPUCTUK MTPOLIECCOB;
MHTEPIPETUPOBATH MOTy4EHHbIE PE3YJIbTAThI

Jlocmuorcenue
pe3yibmamos  pasoend
I;

68060010
CMaHOapmHuIM
annapamom
Mamemamuuecko2o
aHanuza
BbIUUCTICHUSL
NPOU3BOOHLIX (PYHKYUU
0O0HOU nepemMeHHOU,

slademo

oA

C80000HO  NpuUMeHsIMb
annapam
MaAmMemMamuyecko2o
ananuza o4
uccnedosanus Qyukyui
u nOCMpOeHUs.
epaguros, 6 mom uucie
UCCIe008aHus Ha
BbINYKIOCTb,
onepuposams
nOHsIMuem
nepeooopasHoll

@yHKyuu 01 peuweHus
3ao0au;

081a0ems  OCHOBHLIMU
c8e0eHusIMuU 00
uumeepane Hvromona—
Jleibnuya u e2co
npocmenuux
NPUMEHEHUSIX,
onepupoeams 8
CMaHoapmHvIx
cumyayusix
nPOU360OHbIMU 8bICULUX
NOpsOK08;

yMemyv npuMeHsimv npu
peuieHuu 3a0au
CBOUCMBA HENPEPLIBHBIX
Gyuryuil;

yMemv NpuMeHsims npu

peuieHuu 3a0a4
meopemul
Betiepwumpacca;

ymemb BbINOIHAMD




npubIUICEeHHbLE
BbIUUCTICHUST  (MemOObl
peulenus  YpaeHeHul,
BbIUUCTICHUSL
onpeoeneHHo2o
unmezpana),

—  ymemp NpUMeHsmMs
npUnodACeHuUe
npouU3B00HON u
onpeoeneHHo2o
uHmezpana K peueHuro
3a0a4
ecmecmeo3HaHUsl,

— grademv  NOHAMUAMU
emopas.  npou3e00Has,
BbLINYKIOCMb  epagura
dynkyuu  u - ymemo
uccnedosams  QOyHKYuIO
HA 8bINYKIOCMb

Cmamucmuka
u meopus
eéepoamuocme
i, 102UKa u
KOMOunamopu
Ka

OnepupoBaTh OCHOBHBIMU ONMKCATEIbHBIMU
XapaKTEepUCTUKAMU YHCIIOBOI 0 Habopa, MOHSATHEM
reHepajibHasi COBOKYIIHOCTb U BBIOOPKOM U3 HEE;

— OIEpHUpOBAThH MOHATHAMU: YACTOTA U BEPOSITHOCTh
COOBITHSI, CyMMa M NPOU3BEACHUE BEPOSTHOCTEH,
BBIUUCIIATh BEPOSTHOCTH COOBITUH Ha OCHOBE
MOJICYETA YHCIIA HCXOIO0B;

— BJaJeThb OCHOBHBIMHU MOHATUSAMH KOMOMHATOPUKH
U YMETbh UX IPUMEHATH IIPU PELICHUN 3a]aY;

— UMeTh TpEeACTaBJeHHE 00 OCHOBax TEOpUH
BEPOSITHOCTEH;

— HUMeTb IpEACTaBIC€HHE O  JUCKPETHBIX U
HEIPEPBIBHBIX  CIIy4alHBIX  BEIUYMHAX WU
pacnpeneneHusx, 0 HE3aBUCUMOCTH CIy4alHBIX
BEJIMYMH;

— HUMETb NPEACTABICHHE O MaTeMaTHYECKOM
OKUJAaHUU U JUCIIEPCUU CIIyYalHbIX BEJIINYUH;

— HMETh IIPECTaBICHHUE 0 COBMECTHBIX
pacrpenesIeHusX Ciay4alHbIX BEJINYHH;

— TIIOHMMaThb CyTb 3aKOHAa OOJbIIMX YHCENT U
BBIOOPOYHOr 0 METOa U3MEPEHHUS BEPOATHOCTEN;

— HMETh IIpEeICTaBICHHE 0 HOPMaJIbHOM
paclpenelleHUd ¥ IpUMepax  HOPMallbHO
pacrpeneeHHbIX ClIy4yalHbIX BEIUYUH;

— HMEThb IPENCTABICHUE O KOPPEIALUN CIy4alHbIX
BEJIMYMH.

B nosceownesnoti scuznu u npu uzyyenuu opyeux
npeomemos:

— BBIYUCISITH WM  OLEHHUBATh  BEPOSITHOCTU
COOBITHI B pealbHOM KU3HU;

— BBIOMPATh METOJbI MOAXOMASAIIETO MPEICTABICHUS
1 00pabOTKM TaHHBIX

Jlocmuorcenue
pe3yiemamos pazoena
I;

umemv npedcmagneHue o
YEeHmMpaibHOU
npedenvHolU meopeme;

umemyv npedcmagnerHue o
8b100POUHOM
K03¢hPuyuenme
Koppenayuu u TUHeUHOU
peepeccuu;

umMemv npedcmagieHue o
CmMamucmu4eckux
2unomesax u nposepxe
cmamucmu4eckou
2unomessl, o
cmamucmuke Kpumepus
u ee yposHme
3HAUUMOCTU;

umemv npedcmagieHue o
CB8A3U IMNUPUHECKUX U
meopemu4eckux
pacnpeoenenull;

umemv npedcmagnenHue o
KOOUposanuu, 080UUHOU
3anucu, 080UYHOM
oepege;

871a0emb OCHOBHLIMU
NOHAMUAMU MeopUU
epacghos (epagh,
sepuuna, peobpo,
cmeneHb GepullHbl,
nyms 6 epaghe) u ymems
NPUMEHAMb UX NPU
peuieHuu 3a0au,




umemv npedcmaegnenHue o
0epesvsix u ymemow
NpUMeHAMb Npu
peuerHuu 3a0au,

81a0emv noHaAmueMm
CBA3HOCMb U YMemb
nPpUMEHAMb
KOMNOHeHmbl
C8A3HOCMU NPU
peulenuu 3a0auy;

YyMemyb 0Cyuecmeniamo
nymu no peopam,
00x000vl pebep u
sepuiun epaga;

umems npeocmasieHue 0o
SUNEPOBOM U
2aMUTLIMOHOB0OM NYMU,
umemsv npedcmagieHue
0 mpyoHocmu 3a0a4u
HAXO0HCOCHUS
2aMUILMOHO8A NYMU,

— grademv  NOHAMUAMU
KOHeuHble U Ccuemmubvle
MHOJICeCmea U ymembs
Ux  NpUMeHAmMb  npu
peuweHuy 3a0au,

—  ymemp NpUMEeHsAMb
Memoo
Mamemamuyeckou
UHOYKYUU,

—  ymemp NPUMEHAMb

npunyun J{upuxie npu
peuieHuu 3a0ay

Texcmoegwie — Pemrarte pasHbie 3a7auu MOBBIMICHHOW TpyAHOCTH; | [Jocmudcenue

3a0auu — QaHaJIu3upOBaTh YCJIIOBHE 3aJadYH, BI)I6I/IpaTI> pesyiomamos pa3()eﬂa
ONTUMAaJILHBIN METOJ peutenus 3a/1a4M, I
paccmaTtpuBas pa3iaudHblEe METOIBL;

— CTPOUTH MOJEJb pELIeHUA 3aJadu, IIPOBOAUTH
JIOKa3aTejIbHbIE pPACCYXXIEHUs IIpU PELICHUU

3aj1a4u;

— pematb 3a/auu, TpeOytomme  mepebopa
BApHAaHTOB,  INPOBEPKH  YCJIOBUH,  BbIOOpa
ONTUMAIBHOTO PE3yJIbTaTa;

— aHaJM3HPOBATh u UHTEPIPETUPOBATH

MOJYYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS
3aJla4¥, BRIOMPATh PEIICHHS, HE IPOTUBOPEUAIIINE
KOHTEKCTY;

— TMEPeBOIUTH NMPU PEUICHUH 3a7aud WHGOPMAIIHIO
U3 OHOM (OPMBI 3amMHCH B JIPYTYyIO, UCIOJB3YS
pU HEOOXOTUMOCTU CXEMBI, TaOIHIIbI, TpadUKH,
JUarpaMMBbl.

B nosceonesnoui srcusnu u npu uzyyeruu opyeux
npeomemos:




pemiaTh MpakTUYEeCKHE 3aJadd W 3aJayd U3
JIPYTUX MPEAMETOB

TI'eomempus

Brnagerp reoMeTpHUECKMMH IOHSATHUSMH  IIPU
pelLIeHNH 33/1a4 U MPOBEJCHUU MaTEeMaTH4YeCKUX
paccyKIeHun;

CaMOCTOSITENIbHO (hOPMYJIMPOBATh ONPEICICHUS
reOMEeTPHYECKUX (PUTYp, BBIIBUTATH THIIOTE3BI O
HOBBIX CBOMCTBaX W MpPU3HAKaX I€OMETPHYECKUX
buryp u 0OOCHOBBIBATH WJIHM OMNPOBEPraTh WX,
0000111aTh UM KOHKPETU3UPOBATh PE3yJIbTaThl Ha
HOBBIX KJaccax (Uryp, MPOBOJUTH B HECIOXKHBIX
ciyJasix Kiaccu(UKanuio (Guryp mo pasimyHbIM
OCHOBaHUSIM;

WCCIIEIOBATh YEPTEXKH, BKIIOYAs KOMOWHAIIMU
¢uryp, W3BIEKaTh, HWHTEPIPETHPOBATH U
peoOpazoBhIBATH uH(pOopMaIuIo,
IPE/ICTaBICHHYIO HAa YEPTEXKax;

pemaTh 3aJa4i reOMEeTPUIECKOro COlep)KaHus, B
TOM 4YHCIE€ B CHTYyalUsX, KOIJla aJrOpUTM
pemieHuss He CleQyeT SBHO U3  YCIOBHS,
BBINIOJIHATh HEOOXOANUMBIE JUJIS PEIICHUs 3aadyu
JOTIOJTHUTENNBHBIE  TOCTPOEHUS,  HMCCIIEHAO0BAThH
BO3MO)XHOCTH ITPUMEHEHHSI TEOPEM U (POPMYIT IJIs
pelIeHus 3a/1a4;

yMETh dbopMynupoBaTh u J0Ka3bIBaTh
reOMETPUYECKUE YTBEPIKICHHUS;
BJIAJIETh TMOHSTUSAMH CTEPEOMETPUU: TIpU3Ma,

napajuieslenunes, IupaMuaa, TeTpasip;

UMETH NpEeICTaBICHUS 00 aKCHoMax
CTEpPEOMETPUM U CIEICTBUSAX U3 HUX U YMEThb
MPUMEHSATH UX P PEIICHUH 3a]1a4;

YMETb CTPOUTH CEUYEHHMs] MHOIOTPAHHHUKOB C
UCIOJb30BAaHUEM DA3JIMYHBIX METOAOB, B TOM
quCIIie U METOJIa CIIEJ0B;

UMETh TpPEACTaBICHHE O CKPEUIMBAIOLINXCS
MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH yroJl
U PacCTOSIHUE MEXAY HUMU;

IPUMEHATb TEOPEMbI O MapauleIbHOCTU HPSIMBIX
U IUIOCKOCTEH B IPOCTPAaHCTBE INPH PELICHUU
3ajiay;

yYMEThb MPUMEHSITH napajielbHOe
IIPOEKTUPOBAHUE /I U300pakeHus puryp;

YMETh NPUMEHSATh NEpIEeHAUKYISIPHOCTH MPSMON
U IJIOCKOCTH IIPY PEIICHUH 3a/1a4;

BJIAJICTh TOHS THSIMH OpPTOTrOHAJILHOE
NPOCKTUPOBAaHUE, HAKJIOHHBIE M HMX MPOCKIIHH,
YMETh OpUMEHSITh  TeopeMy O  Tpex
HEepIeHINKYJISIpaxX NP PEIICHUH 3a/ay;

BIAJETh  TOHATHSAMH  PAaCCTOSHHE  MEKAY
¢burypamu B MIPOCTPAHCTBE, o0

MEPIIEHIUKYJISAP IBYX CKPEIIMBAKOIINXCS MPSAMBIX
U YMETh PUMEHATh UX IIPU PEIICHUH 3a/1a4;
BIIAJICTh IIOHATHEM YIrold MEXAYy MpsIMOU H

Hmemv npeocmaenenue
06  akcuoMamuyeckom
Mmemooe;

61a0emb noHAmMuUem
ceomempudeckue

mecma mouex 6
npocmpaHcmee u

yMemb NPUMEHAMb  UX
0J1s peuteHus 3a0ay;
yMemb npumMeHsms O0Jis
peutenus 3a0au
ceolicmea  NAOCKUX U
08Y2PAHHBIX Y2708,
MpexepaHHozo yena,
meopembl KOCUHYCO8 U
CUHYCO8 ol
MpexepanHo2o yaua;
enaoems noHAmuem
NepneHOUKYIAPHOe
ceueHue  NpuzMvl U
yMemb NPUMEHAMb €20
npu peweHuu 3a0ay;
uMemsv npeocmasietue

0 08olicmeeHHOCMU
NpasubHbIX
MHO202PAHHUKOS,
enadems  NOHAMUAMU
yenmpanvHoe u
napannenvHoe
npoeKkmuposanue u
npumMeHAms — ux  npu
nocmpoenHuyu  CeyeHull
MHO202PAHHUKOB

MemoooM npoexkyuti,
umems npeocmasgneHue
0 paseepmke
MHO202PaAHHUKA u
KpamuatiuwiemM nymu Ha
noeepxHocmu
MHO202PAHHUKA,
umems npeocmasierue
0 KOHUYeCKUX CeYeHUsX,
umems npeocmasgnenue
0 Kacarowuxcs cgepax
u  KoMOuHmayuu  men
8pawjeHus U ymemv
npuUMeHAmb  uUxX — npu
peuieHuu 3a0au,
npUMeHAMb npu
peuieHuu 3a0ay
Gopmyny  paccmoanus
om MOYKU 00




IUIOCKOCTBIO U yMEThb MPUMEHSTh €ro Ipu
pELLIEHUY 3a1a4;

BJIaJIETh TOHSATUSAMHU JIBYTPAHHBIM Yroj, yroiu
MEXIy  IIOCKOCTSIMH, HepIEeHIUKYIIpHbIE
IUIOCKOCTH U YMETh IPUMEHSATh UX MPH PELICHUU
3ajay;

BJIAJIETh MOHATUSAMU INIPU3Ma, Napajulelenune] U
IIPUMEHATh CBOMCTBA MapajUlesieNuIena IMpu
peIlIeHUH 33/1a4;

BIIAJIETh MOHATHEM I PSIMOYT OJIbHBIN
napajuieenune] U IPUMEHATh €ro Npu pelIeHun
3ajay;

BJIaJIETh MOHATHUAMHU MUPAMHUAA, BUIBI MUPAMHUI,
SIIEMEHTHl TMPABUILHOW NHpPaMUABI U  YMETh
MIPUMEHSThH UX NP pEIICHUH 3a]1a4,

UMETh IpEeICTaBIEHHE O TeopeMme Oinepa,
IIPaBUJIbHBIX MHOI'OIPaHHHUKAX;

BJIaJIeTh IOHATHEM IUJIOUIAJU IOBEPXHOCTEN
MHOTOTPaHHUKOB M YME€Th IPUMEHSATH €ro Npu
pELLIEHUH 3aa4;

BJIAJICTh TOHATUAMHU TeNa BpalleHus (LWIMHAD,
KOHyC, Iap u c¢epa), UX CEUeHHs U YyMETb
IIPUMEHSATD X [IPU PELICHUH 3a]1a4;

BJIaJIETh TOHATHUAMHU KacaTelbHble IMpsIMblE U
IUIOCKOCTH U YMEThb IPUMEHSATh U3 MPU PEIICHUU
3ajad;

UMETh  MPEACTAaBIEHUS O  BIOUCAHHBIX U
OINMCaHHBIX chepax U yMETb NPUMEHSATh UX MPU
peIlIeHUH 33/1a4;

BIIAJICTh MOHATUSAMU 00BeM, 00BEMBI
MHOT'OTPaHHUKOB, TE€JI BpPaLleHUs U MPUMEHATh UX
IIPU PEILIEHUY 3a4a4;

UMETh TMPEACTaBIEHUE O pa3BEpTKEe IMIMHApPA U
KOHyCa, TIUIOMIagy TIOBEPXHOCTH IIWIIMHApPA U
KOHYyCa, YMETb INPUMEHATh HUX IpU pELICHUU
3ajay;

UMETh IpeJCTaBJe€HUE O IUlomagun cdepbl U
YMETb IPUMEHSTH €r0 IIPU PEIICHUY 3a1a4;

yMeTh  pelmaTth 3aJayd  Ha  KOMOMHaIuu
MHOT'OTPaHHUKOB U TEJ BPAILIEHUS;

UMETh  IpEeACTaBJIeHHE O  moAodbum B
IIPOCTPAHCTBE M YMETh pellaTh 3aJadyd  Ha
OTHOLLIEHHE 00bEMOB U IJIOIIAAEH OBEPXHOCTEH
O0JI00HBIX (Uryp.

B nosceounesnoii sorcusnu u npu uzyyenuu opyaux

npeomemos:

COCTaBISITh ~ C  HCIIOJIb30BAaHHEM  CBOWCTB
TCOMETPUICCKUX (PUTYP MATEMaTHICCKHE MOJICITH
JUTSL PEICHUS 3aJ1a4 MPAaKTHYECKOTro XapakTepa |
3aa4 U3 CMEXKHBIX JHMCIUIUIMH, HCCIEI0BATh
MONyYeHHbIE MOJENM U  HHTEPIPETHPOBATH
pe3ynbTaT

naoCKOCmu,
enaoemo PasHbIMU
cnocobamu 3a0aHus

npAMOU YPAGHEHUAMU U
yMemsb NPpUMeHAMb npu
peuieHuu 3a0au,
NpUMEHMb npu
peuwieHuu  3a0a4 U
dokazamenbcmee
meopem BEKMOPHbIU
Mmemoo u Mmemoo
KOOpOuHam,

umMemsv npeocmasieHue
06 axcuomax obvema,

npumeHsms  hopmyvl
00vemos
NPAMOY20IbHO2O
napanienenuneoad,
npusMbl U RUPAMUODL,
mempasopa npu
peuieHuy 3a0au,
NpUMEHAMb  MmeopeMmbl
06 OMHOWEHUAX

00veMo8 npu peuleHuu
3a0ay;

NPUMEHAMb  UHmMe2Pall
ons BbIYUCTCHUS
00veMo8 u
nogepxuocmell mein
8paweHUs, BbIYUCTCHUS
niowaou cghepuyeckozo
nosca u obvema
waposoeo cios,

umMems npeocmasieHue
0 OBUINCEHUSX 8
npocmpaHcmee:
napanieibHoM
nepeHoce, cummempuu
OMHOCUMENbHO
NAOCKOCMU,
YeHmpaibHOU
cummempuu, nogopome
OMHOCUMENbHO NPAMOU,
BUHMOBOU CUMMemMPUl,
yMemb NPUMEHSMb  UX
npu peuwtenuu 3a0ay;
umMemsv npeocmasieHue

0 niowaou
OpMO2OHAILHOU
npoexyuu,

umenio npedcmaeﬂeuue
o mpexepanHom u
MHO2C0CDAHHOM Yy2le U
NPpUMEHANb ceoticmesa




NJIOCKUX yenos
MHO202PAHHO20  yena
npu peweHuu 3a0ay;
umemsv npeocmasienus
0 npeobpazoeanuu
noooous, 2omomemuuy u
yMemb NPUMEHSIMb  UX
npu peweHuu 3a0ay;
yMemb pewlams 3a0a4u
Ha RIOCKOCMU
Memooamu
cmepeomempuu,

ymemb NPpUMEHsIMb
dopmynvl 0bvemos npu
peuieHuu 3a0ay

Bexmopul u BrnaieTs MOHATHSIMU BEKTOPBI M KX KOOPAMHATHL, | [Jocmuoicenue
Koopounamaul YMETh BBIINOJIHATH OI€palMy HaJl BEKTOpaMU, pe3yrbmamos pasoena
6 UCIOJIb30BaTh CKaJIsIpHOE pOU3BeE/IeHUE I
npocmpancme BEKTOPOB IIPH PEIICHHH 3a/1a4; HAXOOUMDb obvem
e IPUMEHATh ypaBHEHHME IIJIOCKOCTH, (opMmyiy napannenenuneoa u
PAcCTOSIHUSI MEXAY TOYKaMHU, ypaBHEHHE Chepsl mempasopa, 3a0aHHbIX
[IpU PeLICHHH 3a1a4; KOOpOUHamamu  C80uUx
OPUMEHATh BEKTOPHI M METOJI KOOpPAHMHAT B 6EPULUH,
[IPOCTPAHCTBE [IPU PEIIECHUHU 3a1a4 3a0aéamv  npaAMyIo 6
npocmpancmee;
HAX00Umsv paccmosiHue
om MoyKu 0o
njaoCcKOCmMuU 8 cucmeme
KOOpOUHam;
HaxXo0ums paccmosiHue
medxncoy
CKpewusaouuMucs
NPAMbIMU, 3A0AHHBIMU 8
cucmeme KOOpOUHam
Hcmopusa NmeTh TpencTaBicHHE O BKIAJAE BBLIAIOIINXCA | Jocmudicenue
MamemamuKu MaTeMaTHKOB B Pa3BUTHE HAYKH; pesyromamos pazoena |l
MMOHUMATh POJIb MaTeMaTHKHU B pa3BUTHH Poccun
Memoowt Hcronb30BaTh OCHOBHBIE METO/IBI IOKA3aTebCTBa, | JJocmudicenue
Mamemamuku MPOBOAUTH  JOKA3aTelNbCTBO U BBINOIHSATH pe3ybmamos pasoena
OIIPOBEPIKCHHE; I;
OPUMCHSATh OCHOBHBIC METO/bI penieHus | PpUMeHsms
Mamemamuyeckue

MaTeMaTH4ECKHX 3a]ad4;
Ha OCHOBE MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B
IIPUPOAE XapaKTepUu30BaTh Kpacorty u
COBEPILICHCTBO OKpYKaroLero Mupa u
IIPOU3BEIECHUN UCKYCCTBA;

IIPUMEHATh MPOCTEHUIINE MPOrpaMMHBIE CPEACTBA
U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU
pELIEHNH MaTeMaTUIECKUX 3a/a4;

MIOJIb30BAThCA NPUKIAAHBIMM IpOrpaMMamMu U
MIPOrpaMMaMH  CUMBOJIBHBIX ~ BBIYMCICHUN IS
UCCIIEIOBAHUSI MATEMaTHIECKUX OOBEKTOB

3HAHUS K UCCTIE008AHUIO

OKpYJHCcaoue2o Mupa
(mooenuposanue

Puzuueckux npoyeccos,

3a0a4u SKOHOMUKU)




Coaep:xanue TeM y4e0OHOI0 peaMera
Yri1y0JieHHBIH YPOBEHb

Auire0pa U Ha4YaJIa aHAJIU3A

[ToBTOpeHue. Pemenne 3aqa4 ¢ UCIOIB30BAHUEM CBOWCTB YHCENI U CUCTEM CUMCIEHUS, AEIUMOCTH,
JI0JIE M 4YacTeil, NpOLEeHTOB, MOAYJIeH yuceln. Pemienue 3a7ay ¢ UCIOJIb30BAHUEM CBOMCTB CTEIEHEH U
KOPHEH, MHOT'OYWICHOB, MPeoOpa30BaHUN MHOTOUYJICHOB M JIPOOHO-pallMOHATIBHBIX BhIpaXKCHUU. PerieHue
3a7la4 C MCIOJIb30BAHUEM IpajlyCHOM Mepsl yriia. Moayne yucia M €ro cBoiicTBa. PemieHue 3agad Ha
JIBUKEHHE M COBMECTHYIO paboTy, CMECH U CIUIaBbl C MOMOUIbIO JIMHEHWHBIX, KBaJApPaTHBIX U APOOHO-
palMOHAIBHBIX YPaBHEHUU M UX CHCTeM. PellleHne 3ajay ¢ IOMOINBIO YHCIOBBIX HEPABEHCTB U CHUCTEM
HEpaBEHCTB C OAHON MEPEMEHHON, C MPUMEHEHUEM H300pa)K€HUS YHUCIOBBIX NPOMEXKYTKOB. Pemenue

3aa4 C MCIOJIB30BAaHMEM YHUCIOBBIX (QYHKIMHA M MX rpadukoB. Vcnonap3oBaHue CBOWCTB M TpadHKOB

JMHEMHBIX M KBaAPaTHYHBIX (YHKIHMH, OOpaTHOH NpomopuuoHaIbHOCTM M (yHKuuM Y =+/X.

['paduueckoe pemieHue ypaBHEHHIl M HepaBeHCTB. lcmonb3oBaHWe omepanuii HajJ MHOXECTBAMH H
BbICKa3bIBaHUsIMU. Vcronb30BaHNE HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW NMEPEMEHHOM, YMCIIOBBIX
IPOMEXKYTKOB, HUX O0ObequHeHHl u mnepeceueHuid. IlpumeHeHune mnpu pemeHUH 3a7ad  CBOMCTB
apudmMernyeckod U TEOMETPUYECKOH MpPOrpeccuu, CyMMHpPOBAaHHMS OECKOHEYHOW cXosiieics
re€OMEeTPUYECKOH MPOrpecCu.

MuoxectBa (4MCIOBBIC, TEOMETPHUYECKHUX (QUTYp). XapaKTePUCTHUYECKOE CBOWCTBO, JJIEMEHT
MHOKECTBA, IIyCTO€, KOHEYHOe, 0eckoHeuHoe MHOkecTBO. CriocoObl 3a1anust MHOXKecTB [lonMHOXeCTBO.
OTHoOIIeHNs] TPUHAMJIEKHOCTH, BKJIIOUEHUs, paBeHcTBa. Omnepaiuu Haj MHoxkecTBamu. Kpyru Oiinepa.
KoHneuHble 1 0ecKOHEUYHbIE, CYETHBIE U HECUETHBIE MHOXKECTBA.

VicTuHHBIE W JIOKHBIE BBICKAa3bIBAHMS, ONEpPALlMU HaJ BBICKA3bIBAaHUSIMH. Aneedpa 6biCKA3bI8AHUIL.
CBs13b BBICKa3bIBaHHUM ¢ MHOKeCTBaMU. KBaHTOPHI CyIIECTBOBAaHU S U BCEOOITHOCTH.

3akoHbI JOTUKU. OcHOGHble No2uyeckue npasuia. PelieHne JOrm4eckux 3ajad C UCIOJIb30BaHUEM
Kpyros Dilliepa, 0CHOBHbBIX 102UYECKUX NPAGUT.

Ymozakmouenus. OO0CHOBaHMS U JOKAa3aTENbCTBO B MaTeMaTuke. TeopeMbl. Buabl MaTemaTH4eCKUX
YTBEpXKICHUU. Buosl doxkazamenvcma. Mamemamuueckas uHOyKyusi. Ymeepocoenus: oopamuoe OaHHOMY,
NPOMUBONONONCHOE, 0OpAMHOe NPOMUBONONONHCHOMY OanHomy. [Ipu3sHaK M CBOWCTBO, HEOOXOOUMBIE U
JIOCTaTOYHBIE YCIIOBUSI.

OcHnosnass meopema apugpmemuxu. Ocmamxu u cpasnenus. Anreopumm Eexnuoa. Kumatickas
meopema 06 ocmamxax. Manas meopema @epma. (-uunvie cucmemuvl cuucienus. Qyuxyus Jilnepa, Yyucio
u cymma oenumereti HAMypaibHO2O YUCIA.

Panuannas mMepa yria, TpUrOHOMETpPHUYECKasi OKPYKHOCTh. TpUroHoMeTpuueckue GyHKIIMH YHCeN U
yriaoB. DopMysbl MPUBEIEHUS, CIOXKEHUS TPUTOHOMETpUYEeCKHX (YHKIMH, (GopMynsl ABOWHOTO U
MOJIOBHHHOTO aprymeHnTa. lIpeoOpa3zoBaHue CymMMbl, pa3HOCTH B IPOU3BEACHHUE TPUTOHOMETPHUECKUX

byHKUIMA, 1 HA000POT.



Hy.]'II/I (byHKI_II/II/I, MMPOMCIKYTKH 3HAKOIIOCTOAHCTBA, MOHOTOHHOCTb. HaubGomnpiiee 1 HauMeHbIIIEE

3Hauenne (yHkuuu. [lepuonuueckne QyHKIIMU ¥ HaUMEHbIIMK Tepuoj. UeTHble U HeYeTHbIC (DYHKIIHH.
QyHrkyuu «OpobHas wacmov yuciay Y = {X} u «yenas yacmo yucaay Y = [X] .

Tpuronomerpudeckre (QyHKIMH YHCIOBOrO apryMmenra Y =COSX, y=sSinx, y=tgx, y=ctgXx.
CBoiicTBa ¥ rpauiKu TPUTOHOMETPUIECKUX (DYHKITHI.

OOpaTHble TpUTOHOMETpUYECKHE (YHKIMHM, WX TIJIaBHbIE 3HAYEHHUS, CBOWCTBA U TpaduKH.
Tpuronomerpuueckue ypaBHeHHs. OTHOPOIHBIE TPUTOHOMETPUUECKUE YpaBHEHU. Pelienne npocreimmx
TPUTOHOMETPUUECKUX HEPABEHCTB. [IpocTeiiime CucTeMbl TPUTOHOMETPUYECKUX YPAaBHEHU M.

CreneHp c [EHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBAa cTeneHu. llpocrelimme mnoka3arenbHble

ypaBHeHHS U HepaBeHcTBa. [lokazarensHas GyHKIMS U ee cBoiicTBa U rpaduk. Yucno € u pyHkus y =e*.

Jlorapu¢wm, cBoiictBa jorapudma. JlecaTnuHelii ¥ HaTypaiabHbli Jorapudm. IlpeobGpasoBanue
jgorapugmMuyeckux BbIpaxkeHud. Jlorapupmuueckue ypaBHEHUs W HepaBeHcTBa. Jlorapudmuueckas
(GYHKIUS U €e CBOMCTBA U TpaduK.

CrenenHast pyHKuMs U ee cBoiicTBa U rpaduk. MpparronaabHble ypaBHEHUS.

[lepBuuHblE HpeaCTaBIEHHUS O MHOMKECTBE KOMIUIEKCHBIX uucel. /Jlelicmsus ¢ KOMNAEKCHbIMU
yucnamu. Komnnexcrno conpsiscennvie uucaa. Mooynv u apeymenm uucna. Tpueonomempuueckas gopma
KOMNIEKCHO20 yucaa. Pewenue ypaenenuii 6 KOMNIEKCHbIX YUCTAX.

MeTton uHTepBaJIOB [Jsl pelieHus HepaBeHCTB. [IpeoOpa3zoBanusi rpagukoB (QyHKUMN: CIBM,
YMHO)KEHHE Ha YHCJI0, OTPakeHUE OTHOCUTENbHO KOOPAMHATHBIX ocel. I'paduueckre MeToabl pereHus
YPaBHEHHUI U HEpPABEHCTB. PellleHne ypaBHEHHI M HEPABEHCTB, COAEPKALIUX IEPEMEHHYIO MOJ 3HAKOM
MOJYJIS.

Cucrembl TMOKa3aTelIbHBIX, JOTapu(MHUUECKUX U UPpPALUOHAIbHBIX ypaBHeHHIl. CHCTeMbI
MOKa3aTeNbHBIX, JJOrapu(pMUUIECKUX U UpPAIIOHATbHBIX HEPaBEHCTB.

B3anmuo o6patusie ¢pyHkuuu. ['paduku B3aUMHO 00paTHBIX (DYHKIIHHA.

YpaBHEHUS, CUCTEMBI YPAaBHEHUHN C IaPAMETPOM.

@Dopmyna bunoma Hvlomona. Pewenue ypagnenuti cmenenu eviuie 2 cneyuanvbhvix 6uoos. Teopema
Buema, meopema be3sy. Ilpusooumvie u nenpugooumvie muozounenvl. OcHonas meopema anceodpul.
Cummempuyeckue mno2ounenvl. Llenouuciennvie u yeno3Haunvle MHO2OUIeHb.

Huoganmoswvr ypaenenus. Llennvie Opoou. Teopema @epma o cymme k6aopamoa.

Cymmbl u padvl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopemvl 0 npubauNCEHUU OEUCTNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnoorcecmea Ha K0OpOUHAMHOU NAOCKOCHU.

Hepasencmeo Kowu—Bynsxosckozo, nepaserncmeo Hencena, nepasencmea o cpeonusx.

[Tousitne npenena GyHKIUM B TOuke. [lonamue npedena (yHkyuu 6 b6eckoneyHocmu. Acumnmomol
epaguxa @yukyuu. CpasHenue 6ecKoHeuHo manvix u 6eckoneuno 6o0rbuwiux. HempepbIBHOCTh (DYHKIUH.

Cesoticmea Henpepuvisnvix (ynxyuti. Teopema Beliepuwmpacca.



Huddepennupyemocts ¢ynkiuu. IlpousBomanas ¢ysHkumm B Touke. KacarempHas K Tpaduky
¢ynkuuu. 'eomeTpuueckuil 1 QU3NUECKU CMBICI IMPOU3BOAHOMN. [Ipumenenue npou3eooHou 6 usuxe.
[TpousBoanble 351eMeHTapHbIX QyHKIMi. [IpaBuna quddepenurpoBanus.

Bropas npousBoiHas, e reOMETpUYSCKU U PU3UICCKUN CMBICIT.

Touku skcTpemyma (MakcuMyma U MUHHMYMa). MccnenoBanue aieMeHTapHbIX (QYHKIHUN Ha TOYKH
IKCTpeMyMa, Hauboblllee U HauMEHbIlee 3HAaYCHHE C MOMOIIbI0 MPOU3BOAHON. [locmpoenue epaguros
@yHKkyull ¢ nomowpio npou3eooHvix. llpumenenue npou3eooHou npu pewienuu 3aoad. Haxoowcoenue
IKCMPeMyMO8 PYHKYULL HECKOIbKUX NePeMEeHHBIX.

ITepBooOpaznas. Heonpenenenusbiii naterpain. [lepsooOpasnubie snemeHTapHbIX GyHKIu. [Tnomans
KpuBoJMHeHHONW Tpameuun. Popmyna Helotona-JleiiOnuna. OmnpeneneHHbll HHTerpai. Bwiuucienue
naowaoel nIoCKux ueyp u 06vemos mei 8paweHus ¢ NOMOubI0 UHMe2pad..

Memoow pewenusi pyHKYUOHANLHBIX YPAGHEHUL U HEPABEHCNS.

I'eomeTpus

[ToBTOpenue. Penienue 3aaa4 ¢ MCIONb30BAaHUEM CBOMCTB (HUTyp Ha MIOCKOCTH. Pemienue 3amay Ha
JI0Ka3aTeNbCTBO U TIOCTPOEHHE KOHTpIpruMepoB. [IpuMeHeHne npocTed X J0ruueckux npasui. Pemienue
3a/a4 C MCIMOJIb30BAaHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOLIEHHWH B NPSIMOYTOJIbHBIX TPEYroJbHHUKAX,
(GakToB, CBS3aHHBIX C YETHIPEXYroJibHUKaMU. PerieHue 3ajau ¢ MCNOJIb30BaHUEM (PAKTOB, CBSA3AHHBIX C
OKpYKHOCTSIMH. PerieHue 3aau Ha U3MepEHUs Ha MJIOCKOCTH, BBIYUCICHUS JAJUH U Touanen. Pewenue
3a0ay ¢ NOMOWbI0 eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [1pusma, napannenenumnen, nupaMuaa, TeTpasap.

OCHOBHBIE TOHSITUSI TE€OMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HHUX.
THousmue 06 axcuomamuueckom memooe.

Teopema Menenaa oas mempasopa. IlocTpoeHue cedeHU MHOTOIPAaHHUKOB METOJIOM CJEIOB.
LlentpanbHoe mpoekTupoBanue. [locTpoeHne cedeHnit MHOIrOTpaHHUKOB METOJIOM MPOEKIIHHA.

CkpeummBarouiecs IMpsMble B MPOCTPAHCTBE. YTON MEXKAYy HUMHU. Memoovl HaxoxcoeHus
PACCMOAHUL MeAHCOY CKPEeUUBATOUUMUCS NPAMBIMU.

Teopembl 0 mDapajuIeIbHOCTH NPSIMBIX M IUIOCKOCTEH B mpocTtpaHcTee. llapaiensHoe
POEKTUPOBAHUE U U300 paxkeHne Guryp. [ eomempuueckue mecma mouex 8 nNpoCmpancmae.

[lepneHAMKYISIPHOCTH MPSAMOW M TIOCKOCTH. OpToroHajabHOE MpoeKkTHpoBaHHe. HakioHHBIE U
npoekiuu. TeopeMa o Tpex HepreHauKyspax.

Buowr mempasopos. Opmoyenmpuueckuti mempas’op, KAPKACHbIUL Mempa’op, PAa6HOCPAHHbIU
mempasop. [lpsimoyzonvruiil mempasop. Meduarnvl u bumeouarvl mempa’opd.

Jlocmpausanue mempasopa 0o napaineienuneodq.

Paccrosinus mexny ¢urypamu B mpoctpaHcTBe. OOHmMHA NMeprneHaAuKyJsip IBYX CKpELIMBAIOLIIMXCS

IPSIMBIX.



Yrael B mpocTpaHcTBe. llepneHAMKYISpHBIE MIOCKOCTH. [110Wadb Opmo2OHANbHOU NPOeKyuu.
Ilepnenouxynapuoe ceuenue npusmol. Tpexepannviii u mHozcoepanuviti yeon. Ceolicmea NIOCKUX Y2elos
MHO202pannozo yana. Ceolicmea NIOCKUX U 08YZPAHHBIX Y2ll08 MpexepanHo20 yana. Teopemvl KOCUMYco8 u
CUHYCO8 OJI1 MPEeXSPAHHO20 Y2ld.

Bunel MHOTOrpaHHUKOB. Paszeepmiu muococpannuxa. Kpamuaiiwue nymu Ha nogepxHocmu
MHO202PaAHHUKA.

Teopema Jiinepa. IlpaBunbHbIE MHOTOTPAHHUKH. /[80iICMBEHHOCHb NPABUTILHBIX MHO202PAHHUKOS.

[Ipuzma. Ilapamnenenunen. CaoiicTBa mnapamienenunena. IIpsaMOyrojibHbIN Mapajieaenunesn.
Haknonnsie npusmsl. Ilupamuna. Bunel nupamuzg. OneMeHTbl NMpaBWIbHOM nupamuabl. Ilupamuiel c
PaBHOHAKIIOHEHHBIMHU peOpamMu U TpaHsIMHU, UX OCHOBHBIE CBOICTBA.

[Tnomanm noBepxHOCTEl MHOTOIPaHHUKOB.

Tena BpameHus:: UMIMHAP, KOHYC, map U cepa. CeueHus WIMHApPA, KOHyca U mapa. llaposoii
CErMEHT, IIAPOBOU CIIOH, MAapOBON CEKTOP (KOHYC).

YceuenHas nupaMuia U yceueHHBIH KOHYC.

Onemenmul cipepuueckoii ceomempuu. Konuueckue ceveHus.

KacarenbHble npsiMble M NJIOCKOCTU. Brnucannele u onucaHHble cdepsl. Kacarowueca cghepul.
Kombunayuu men epawenus.

BekTops! 1 koopanHatel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YMCIO0. YTOJI MEXKAY BEKTOPAMHU.
CkansipHoe mpou3BeEeHUE.

VYpaBHeHue miockoctH. DopMyna pacCTOSHUS MEXIy TodkaMu. YpaBHeHue cdepbl. Dopmyna
paccmoanus om mouxku 00 naockocmu. Cnocobul 3a0anus nPAMOU ypagHeHUSMU.

Pewenue 3a0ay u Ooxazamenbcmeo meopem € NOMOWDBIO BEKMOPO8 U MemoOOM KOOPOUHAM.
Dnemenmul ceomempuu Macc.

[Tonstue o6bema. O0beMbl MHOrOrpaHHUKOB. OOBeMBI Ted BpalleHUus. Axcuomwvl obvema. Bvisoo
Gdopmyn 06veM08 NPAMOY2OILHO2O napaiieenunedd, npusmsvl U nupamuovl. Popmynvl 01 HAXOHCOEHU 5
obvema mempasopa. Teopemvl 06 omHOULEHUSX 0OBEMOS.

Ipunosxcenuss unmezpana K 6vlyucieHur0 00vemMo8 u nogepxrHocmeu men epawenus. llowaow
chepuueckozo nosica. Obvem wiaposozo cnos. Ilpumenenue 00veMo8 npu peuleHuu 3a0au.

[Tnomans chepsi.

Paszsepmra yununopa u xonyca. Ilnomanp 1oBEpXHOCTH LWIMHIPA U KOHYCA.

KoMOuHanuu MHOTOrpaHHUKOB U TEJ BpaIlCHUS.

[Tonobue B mpocTpanctBe. OTHOLIEHHE 00BEMOB H IIJIOMIAIeH TOBEPXHOCTEH MOAOOHBIX QHUTYD.

Hsuodicenuss 6  npocmpancmee: NApaLieNbHblll  NEPeHOC, CUMMEmpPUsi  OMHOCUMENbHO — NIOCKOCHIU,
YEeHMPAaIbHAsL CUMMEMPUSL, NOBOPON OMHOCUMETLHO HPAMOU.

Ilpeobpaszosanue nooobus, comomemus. Pewenue 3a0auy Ha niOCKOCMU C UCHONbL30BAHUEM

cmepeomempuiyecKux Memooos.



BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TeOpHs IPadgoB U KOMOMHATOPUKA

[ToBTOpenue. Mcnonap3zoBanue Tabiuil U Juarpamm sl IPeACTaBIeHUs JaHHbIX. Pelienue 3amay Ha
IPUMEHEHHUE ONMMCATEIbHBIX XapaKTEPUCTUK YU CIOBBIX HA0OPOB: CPEHUX, HANOOJbIIEr0 U HAUMEHBILIETO
3HAUEHHUs, pa3Maxa, JUCIEPCUU U CTAHJAPTHOIO OTKJIOHEHUs. BbluMclieHHe 4YacTOT M BEpOATHOCTEN
cOOBITHI. BpluncieHne BEpOATHOCTEH B ONBITaX C PABHOBO3MOXHBIMHU SJIEMEHTAPHBIMU HCXOJAMHU.
Hcnonp3oBaHue KOMOMHATOPUKU. BpluncieHne BeposSTHOCTEH HE3aBHUCHMBIX cOObITHIl. Mcmonb3oBaHue
(bOpMYITBI CITOKEHUS BEPOSITHOCTEH, TuarpamMm Disiepa, 1epeBa BeposiTHocTel, hopmyiiel beprymm.

Beposmuocmnoe npocmpancmeo. Axkcuomvl meopuu éeposimuocmei.

YcnoBHas BeposTHOCTh. [IpaBmiio ymHOXeHHS BeposTHOcTed. (Dopmyiia IOJIHOH BEPOSTHOCTH.
®opwmyiia baneca.

JluckpeTHele  cinydailHple BeMMYUMHBI U pacnpeaeneHus. CoOBMECTHBIE  paclpe/iesieHusl.
Pacnpenenenue cymMmmbl U IpOU3BEAEHHS HE3aBUCHUMBIX CIydailHBIX BEIMYMH. MaTeMaTH4eCKOe 0)KHUJIaHue
U JUCIEPCHs CIIy4ailHOM BeIWYMHBL. MaTemMaTH4ecKoe OXHIaHHE M JUCIEPCUS CYMMBI CIIy4ailHbIX
BEJIMYMH.

bunapnas cnydaiiHas BenuuuMHa, pacnpeneneHue beprymmu. ['eomeTpuueckoe pacmnpeneseHue.
bunomuaneHoOe pacnpesieneHue 1 ero CBoMcTBa. [ unepeeomempuieckoe pacnpeoenenue u e2o c8olucmaa.

HenpepsiBHble citydaliHble BennuuHbl. IlnotHOCTe BeposTHOCTH. DYHKIUSA PpacCHpenesICHHUS.
PaBHOMEpHOE pacripeneneHue.

IlokazamenvHoe pacnpedeneHue, e2o napamempboi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanpHoe pacrnpenenenue. Oynknus Jlammaca.
[TapameTpsl HOpManbHOrO pacmpeneneHus. [Ipumepsl cayyallHbIX BEJIWYUH, MOJYMHEHHBIX HOPMaJbHOMY
3aKOHY (IIOTPEUIHOCTh U3MEPEHUH, POCT UenoBeKa). [lenmpanvrasn npedenvhas meopema.

Hepagencmeo Yebwvuumesa. Teopema UYebwviuesa u meopema bepnynnu. 3axon Oonvuux yucen.
Bvibopounviti memoo uzmepenus eeposmuocmeu. Ponv 3axkona 6bonvwux yucen 6 Hayke, npupooe u
obwecmse.

KoBapuauus nByx ciydaiiHbix BenuuuH. Ilonstue o koapduuuente xoppensuuu. CoBMeECTHbIE
HaOIIOACHUS IBYX CIIYYaWHBIX BEMUYHH. Bbibopounslii kodhguyuenm koppenayuu. Jlunetinas peepeccus.

Cmamucmuyeckasa eunomesa. Cmamucmuka Kpumepus u ee yposeHb 3snauumocmu. llposepxa
npocmelwux sunomes. IMnupudecKue pacnpeoeneHus U ux céa3b ¢ meopemuideckum pacnpeoeieHusimu.
Panzoeas koppenayus.

Ilocmpoenue coomeemcmeuii. Hnvekmugnvle u cropvekmugHvle coomeemcmeus. buexyuu.
Jluckpemuas nenpepuvisnocmo. Ilpunyun Jlupuxne.

Koouposanue. /[souunas 3anuce.

OcHosHnvie nowsmusi meopuu 2epaghos. [lepesvs. Jleouunoe Oepeso. Cesaznocmv. Komnonenmuol

cesznocmu. Ilymu na epaghe. Duineposvt u I amunrbmonosst nymu.



TEMATHUYECKOE I[IJTAHUPOBAHUE YYEBHOT'O ITPE/IMETA

10 knace
No KouauyecrBo KouauyecrBo
Tema
yacoB KOHTPOJIbHBIX pa0doT
1 [ToBTOpenue matepuana 7-9 kinaccoB 4 -
2 JelicTBUTENbHBIE UMCTA 13 1
3 AKCHOMBI CTEPEOMETPUU U UX CIEACTBUS 3 -
4 [TapannenbHOCTh MPSAMBIX U TIIOCKOCTEN 16 1
5 | YucnoBslie GpyHKIUU 9
6 | Tpuronomerpudeckue GyHKIUU 21 1
7 TpuroHoMmerpuyeckrue ypaBHEHUS 18 1
8 | IlepeHAMKYISIPHOCTH MPSIMBIX U TLIOCKOCTEH 19 1
9 [IpeoOpa3zoBaHUE TPUTOHOMETPHUIECKUX BBIPAXKEHUI 21 1
10 | KommekcHble yucia 9 -
11 | MHororpaHHuKU 16 1
12 | IlpousBonHas 29 2
13 | KomOuHaTOprKa U BEPOSTHOCTh 10
14 | T'eomerpust Ha IIOCKOCTH 12
15 | IloBTopenue Kypca anreOpsl 1 Hadana aHanm3a 10 kiaccg 10
WUTOTO 210 9
11 knacc
KoanuecrBo
Ne KoauuecTBo
Tema (ri1aBa) KOHTPOJIBHBIX

n/n 4acoB

padot
1 [ToBTOpeHne maTepuana anredpbl U Hayaia aHaIu3a 4

10 knacca

2 MHuorousieHsl 11 1
3 Crenenu u kopau. CteneHHbIe QYHKIIUU 26 2
4 BekTopsl B IpOCTpaHCTBE 7
5 Merton KoopaArHAT B IPOCTPAHCTBE 15 1
6 [Toxa3zaTenbHas u norapupmudeckas GyHKIUH 35 1
7 Hunuuap, KoHyc, map 18 1
8 [TepBooOpa3Has 1 HHTErpaj 11 1
9 OO0BEMBI TET 20 1




10 | DneMeHTHI TeoOpUU BEPOSTHOCTEH 10
Y MaTEMAaTUYECKOW CTATUCTUKHU

11 | VYpaBHeHus u HepaBeHcTBa. CUCTEMBI ypaBHEHUN 27
Y HEPaBEHCTB

12 | HWroroBoe noBTOpeHUE 20
UTOTO 204







