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IlnanupyeMble pe3yJbTaThl 00YUEeHHS

1. JInyHOCTHBIE pe3yJbTaTbl OCBOCHHUA IIPOrpaMMBbI:

1.1. JInygocTHBIE pe3yabTaThl B cdepe OTHOLIEHHMH oOydarommxcsa K cebe, K CBOEMY 3J0DOBBIO, K
IIO3HAHUIO ceOs:

— OpHeHTalus OOyYaromuXxcs Ha JOCTIDKCHHE JIMYHOTO CYACThs, PEATH3alUI0 TO3WTHBHBIX >KH3HEHHBIX
NEepCHEeKTHB, HWHHUIMATHBHOCTh, KPEAaTHBHOCTh, TOTOBHOCTH M  CIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOTIPEIEIIEHUIO, CIOCOOHOCTh CTAaBUThH LIENIN M CTPOUTD )KU3HEHHBIE TIJIaHEI,

— TOTOBHOCTh M CIIOCOOHOCTH O0CCIEeUuTh cebe W CBOMM OJNHM3KMM JOCTOWHYIO JXKH3HB B IpoIecce
CaMOCTOSITEJIBHON, TBOPYECKOW U OTBETCTBEHHOU ESATENBHOCTH;

— TOTOBHOCTBH M CITOCOOHOCTH OOYYAIOMIMXCSI K OTCTAaWBAaHHUIO JTHYHOTO JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS,
TOTOBHOCTh M CIIOCOOHOCTb BbIpaOaThIBaTh COOCTBEHHYIO MO3MLHUIO 1O OTHOLIECHHIO K OOIIECTBEHHO-
HOJUTUYECKUM COOBITHSM MPOLUIOTO M HACTOSINEr0 Ha OCHOBE OCO3HAHUS U OCMBICIEHUS MCTOPHH,
JYXOBHBIX IIEHHOCTEH U IOCTH)KEHUI HAIIICH CTPAHBL;

— TOTOBHOCTh M CIIOCOOHOCTh OOy4alolmMXCAd K CaMOpa3BUTHIO U CaMOBOCIUTAHUIO B COOTBETCTBUU C
00IIeYeNIOBeUeCKUMHU TIEHHOCTSIMU U HWjeallaMi TPaXKJIaHCKOTO OO0IIecTBa, MOTPEOHOCTh B (DU3HUECKOM
CaMOCOBEPILICHCTBOBAHUH, 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIILHON AEATEIBHOCTHIO;

— MPUHITHE W peaau3aius IEHHOCTEH 310pOBOro U 6e30macHoro 0bpasa Ku3HHU, OepexHoe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PM3NYECKOMY H IICUXOJIIOTHUYECKOMY 3/10POBbIO;

— HeNpHATHE BPEIHbIX NPUBBIYEK: KYPEHUs, YIOTPeOIeHHS alKorois, HApKOTHUKOB.

1.2. JInygocTHBIE pe3YIbTATEL B chepe oTHomeHnil ooyyaromuxcs K Poccnn kak k Pogune (OreuecTBy):

— poccuiicKasi WIACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHHCKOM HMJIEHTMYHOCTH B MOJIHMKYJIHTYPHOM
COIIMyME, YYBCTBO MPHUYACTHOCTH K HCTOPHKO-KYJIBTYPHOH OOIIHOCTH POCCHUHCKOTO Hapoaa M Ccyanoe
Poccun, naTproTu3m, TOTOBHOCTH K cITy>keHHI0 OTedecTBy, ero 3alure;

— YB@XEHHE K CBOEMY HApoly, YyBCTBO OTBETCTBEHHOCTH mepen PoamHON, ropaocTu 3a CBOM Kpail, CBOXO
Poauny, mpomutoe um HacTosllee MHOTOHALMOHAJIBHOrO Hapoaa Poccuu, yBakeHHE K TOCYAapCTBEHHBIM
cumBoaM (rep0, diar, ruMH);

— (opmupoBaHHe yBakeHHsT K PYCCKOMY SI3BIKY KaK TOCYyAapCTBEHHOMY s3bIKy Poccuiickoii ®enepanum,
ABIIIOIIEMYCSI  OCHOBOM  POCCHWCKOW  HMIEGHTHYHOCTH W  TJaBHBIM  (aKTOpOM  HAIIMOHAJIBHOTO
CaMOOIIPEICIICHHUSI,;

— BOCIIUTAHWE YBAXKEHHA K KYJIbType, S3bIKaM, TPAAHLIUSAM M OOBIYasiM HApOIOB, MPOXKHUBAIOMIUX B
Poccutickoit @eaepanumu.

1.3. JInyHOCTHBIE pEe3yabTaThl B cdepe OTHOLICHUN o0ydarommxcs K 3aKOHY, TOCYIAPCTBY MU K
rPaKIaHCKOMY OOIIECTBY:

— TPaXIaHCTBEHHOCTbh, IPAXKIAHCKAS TIO3MIUS aKTUBHOTO W OTBETCTBCHHOTO WIEHA POCCUICKOr0 OOINECTBa,
OCO3HAIOIIEr0 CBOM KOHCTHTYIIMOHHBIE MpaBa M OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH M IMPAaBOIMOPSIOK,
OCO3HAHHO TPHHUMAIONIETO TPAJAUIMOHHBIE HAIMOHAIbHBIE M OOIIEYETOBEYECKHE TYMAaHUCTHUECKHE H
JIEMOKpaTHYECKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOW KHU3HHU;

— TpU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX NPaB W CBOOOJ YEIOBEKA, KOTOPBIC MPUHAIICKAT KAKIOMY OT
POXKJCHHS, TOTOBHOCTh K OCYIIECTBJICHHUIO COOCTBEHHBIX MpPaB W CBOOOJ Oe3 HapylleHHs MpaB U CBOOOI
JPYTHUX JUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa W CBOOOJBI YEJIOBEKA U TPaKJIaHWHA COTJIACHO
oOlIenpU3HAHHBIM TPUHIIMIIAM W HOPMaM MEXIYHapOJHOTO MpaBa W B COOTBETCTBUHM ¢ KoHcTUTyIHei
Poccuiickoii ®enepanuu, npaBoBasi ¥ MOJIUTHYECKAs TPAMOTHOCTb;

— MHPOBO33PCHHE, COOTBETCTBYIOIICC COBPEMECHHOMY YPOBHIO Pa3BHUTHs HAayKW M OOIESCTBCHHOH IMPaKTHKH,
OCHOBaHHOE Ha JMAJIOTe KYJIbTYp, & TAKXKE Pa3IMuHBIX (POPM OOIIECTBEHHOTO CO3HAHHMS, OCO3HAHUE CBOETO
MECTa B MMOJIUKYJIBTYPHOM MUPE;

— HWHTEpUOpHU3AlMSA IIEHHOCTEH JEMOKpPAaTHH M COIMAbHOW CONUAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY
PETYIMPOBAHHIO OTHOIIEHHH B IPYIIIE WU COIMATBHON OpraHu3aIuy;

— TOTOBHOCTH OOYYArOIIUXCS K KOHCTPYKTHBHOMY YYaCTHIO B IPUHATHUN PEIICHUH, 3aTParuBarolux X Mpasa
W MHTEPECHl, B TOM YHCJIE B Pa3IMYHBIX (GopMax OOMECTBEHHONW CaMOOpPTaHHM3AIMH, CaMOYIpPAaBICHUSI,
0OIIIECTBEHHO 3HAYUMOMN IE€ATENHHOCTH;



MPHUBEPKEHHOCTh WJISAM MHTEPHAIMOHAN3MA, JIPYKOBI, paBEHCTBA, B3aMMOIIOMOIIA HAPOJIOB; BOCIIUTAHUE
YBOKHUTEIHHOTO OTHOIIEHUS K HAIMOHAJIBHOMY [IOCTOMHCTBY JIIOJICH, HMX YYyBCTBaM, PEIUTHO3HBIM
YOCKICHUSM;

TOTOBHOCTh OOYyYalOIIUXCS TMPOTHUBOCTOATh HACOJIOTHH JKCTPEMHM3Ma, HAI[MOHAU3Ma, KCCHO(POOHH;
KOPPYIIMH; AUCKPUMHHAIMK IO COIMAIBbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM MPH3HAKAM H
JPYTUM HETaTUBHBIM COIMATBHBIM SIBICHHSIM.

1.4. JINUHOCTHBIE PE3YIbTATHI B cd)epe OTHOIIICHUN O6V‘laIOH_II/IXC5I C OKPYXarIMmMMUMH JTHOAbMH!

HPaBCTBEHHOE CO3HAHUE U IOBEJCHUE HA OCHOBE YCBOEHUS OOLICUEIOBEUECKUX LIEHHOCTEH, TOJIEPAHTHOIO
CO3HAHUs U TMOBEIEHUs B MOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH JAHAJOT C APYIMMHU
JIOBMH, JOCTMraTh B HEM B3aMMOIOHMMAHHUS, HAXOIUTh OOIIME Ied U COTPYAHWYATh Uil HX
JOCTHKEHMUS;

NPUHATAE TYMaHUCTHYECKHX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE U JOOpOXKENaTeIbHOE OTHOIICHHUE K
JPyroMy 4eJIOBEeKY, €ro MHEHHIO, MHPOBO33PEHHUIO;

CHOCOOHOCTh K CONEPEXHUBAHHIO U (HOPMUPOBAHME MO3UTHBHOIO OTHOIIEHUS K JIOASM, B TOM 4HUCIE K
JUIAM C OrPAaHMYECHHBIMH BO3MOXXHOCTSIMH 3JI0pOBbS M WHBalIHIaM; OepeXHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLICHHWE K (PU3UYECKOMY U TICHXOJIOTHYECKOMY 3IOPOBBIO APYTHX JIOJCH, YyMEHHE
OKa3bIBaTh IEPBYIO IOMOIIb;

(opMHpOBaHUE BBIPAKEHHOW B TIOBEJACHUU HPABCTBEHHOW IO3MIMH, B TOM WYHCIE CIIOCOOHOCTH K
CO3HATENFHOMY BBIOOpPY J0Opa, HPAaBCTBEHHOTO CO3HAaHUSI M TIOBEJACHHS HA OCHOBE YCBOCHHSA
00IIeYeNIOBeYECKUX LIEHHOCTEH M HPABCTBEHHBIX UYBCTB (YECTH, J0JITa, CHPABEIIMBOCTH, MUJIOCEPAUS U
JIpyKenoous);

pa3BUTHE KOMIIETEHLM COTPYJHMYECTBAa CO CBEPCTHHKAMHM, JETBMHU MJAJLIET0 BO3pacTa, B3POCIBIMH B
00pa30oBaTeIbHOM, OOILIECTBEHHO IIOJNE3HOH, yueOHO-UCCIIeOBATENbCKONW, MPOEKTHOW M JpYrux BHJaX
JESITEIbHOCTH.

1.5. JIny"gocTHBIE pe3yibTarhl B chepe OTHONIEHHN OOYYAIONMXCS K OKPYIKAOIIEMY MHUDY, KUBOH
OPUPOE, XVA0KECTBEHHOU KYIBTYpE:

MHPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YpPOBHIO pa3BHTHS HAyKH, 3HAYMMOCTH HAyKH,
TOTOBHOCTb K HAYYHO-TCXHUYCCKOMY TBOPYCCTBY, BJIAACHHUC JIOCTOBGpHOﬁ I/IH(i)OpMaHI/Ief/'I 0 TNEpCHAOBBIX
JOCTHUXXCHUAX U OTKPBITHAX MHpOBOﬁ ¥ OT€YECTBEHHON HAYKH, 3aMHTCPCCOBAHHOCTb B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHMIO, HA TIPOTSHKEHUU BCEH JKU3HU;
CO3HATEJIFHOE OTHOUICHHE K HEMPEePHIBHOMY 00pa30BaHHUIO KaK YCIIOBHIO YCIICIIHOW MPOPECCHOHATBHON 1
OOIIIECTBEHHON IEeATEILHOCTH,

IKOJIOTUYECKAsl KyJIbTypa, Oepe:KHOE OTHOLICHUS K POAHOW 3eMiie, IPUPOIHBIM OoraTtcTBaM Poccuu u Mmupa;
IMOHUMAHUC BJIMAHHA COLUAIIBHO-3KOHOMHWYCCKHUX IIPOLECCCOB HAa COCTOAHHC HpI/IpOI[HOI\/’I n COHHaJ’IBHOﬁ
Cpeabl, OTBCTCTBCHHOCTb 3a COCTOSAHHC TIPUPOJHBIX PECypCOB; YMCHHA W HABBIKM PAa3yMHOI'O
MMpUPOAOIIOJIb30BAHUA, HCTCPIIMMOC OTHOIICHUC K HeﬁCTBHﬂM, MMPHUHOCAIINM BPEC 3KOJIOTUH, HpI/IO6peT€HI/I€
OIIbITa 3KOHOFO—HaHpaBHCHHOﬁ ACATCIBHOCTH,

ACTETUYECKOE OTHOLICHUS K MUPY, TOTOBHOCTH K 3CTETHYECKOMY O0YCTPOMCTBY COOCTBEHHOTO OBITA.

1.6. JInuHOCTHBIE PE3yALTATHL B c(pepe OTHOLICHUI OOVYAIOIMXCI K CEMBbE M POJMTENSIM, B TOM YHCIIE
HOJITOTOBKA K CEMEMHOM JKU3HU:

OTBETCTBCHHOE OTHOIICHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH ceMEHHOH
JKU3HU,

MOJIOKUTCIBHBIA ~ 00pa3 CEeMbBH, pOAWTEIBCTBA (OTIIOBCTBA HM  MAaTCPHHCTBA), HHTECPUOPHU3AIUS
TPaJULMOHHBIX CEMENHBIX LICHHOCTEH.

1.7. JInugocTHBIE pe3yJbTaThl B cdepe OTHOUIEHHS 00ydYarommxcs K TPyay, B cdepe conuaabHO-
SKOHOMHUYECKUX OTHOIIECHUN:

yBaKCHHE KO BCceM opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3all[UTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIM BBIOOp Oymymied mpodeccHu Kak MyTh M CIOCO0 pean3aldid COOCTBEHHBIX KHU3HEHHBIX
TUIaHOB;

TOTOBHOCTH 00yYaromuxcs K TPYyAOBOH NPOQeCcCHOHATBHON JEeSTEIbHOCTH KaK K BO3MOKHOCTH Y4acTHS B
pEIIeHNH JTMYHBIX, OOIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOICHATMOHAILHBIX MTPOOIIEM;



— MOTPeOHOCTh TPYAWUTHCA, YBOXKEHUE K TPYIy H JIOJAM TPyZAa, TPYIOBBIM TOCTHXKEHHSIM, TO0OPOCOBECTHOE,
OTBETCTBEHHOE U TBOPUYECKOE OTHOILICHHE K Pa3HBIM BUAAM TPYIOBOH AESATEIbHOCTH;
— TOTOBHOCTh K CaMOOOCTYKMBaHUIO, BKJIIOYasi 00yueHHEe U BBIIIOJHEHUE TOMAIIHUX 00S3aHHOCTEH.

1.8. JINUHOCTHEIE PE3YJIBTATELI B cd)epe d)I/I3I/I‘IeCKOFO, IOCHUXOJOTHYCCKOr'0o, COIIHUaJIbHOIO H
AKaJICMHUYCCKOT'O 6H3FOHOJ’IV‘{I/I$I 06V‘laIOHII/IXC${I

— (Qusnyeckoe, SMOIMOHANBHO-TICUXOJIOTHYECKOe, COLHMAIbHOE Onaromosydne OOydyaromuxcs B IKU3HU
00pa3oBaTeNbHOM OpraHW3aly, OINYIICHHWE JCThMH OE30MacHOCTH M ICHUXOJIOTHYECKOro KomdopTa,
WHGOPMAITMOHHOHN 0€30MacHOCTH.

2. MeTal'lpeIlMeTHble peE3yJabTaThbl OCBOCHUSA IPOIrpaMMbI

MertamnpeamMeTHbIe pe3yIbTaThl OCBOSHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbI MIPECTABICHBI TPEMS
TpynIamMy YHUBEPCATbHBIX yueOHbIx neiicteuit (YVY /).

2.1. PerynstuBHble YHUBEPCAIbHBIE VUEOHBIE JIEUCTBUS

Buvinycknuk nayuumces:

— CaMOCTOSATEJIBHO OIIPENENATh LM, 3a1aBaTh IapaMeTphl U KPUTEPHUH, TI0 KOTOPEIM MOKHO OIIPENEIUTh, YTO
LENb JOCTUTHYTA,

— OLICHMBATh BO3MOXKHBIC TOCJIEACTBHS JOCTIKCHHS ITOCTABICHHOW LENHM B JESATEIBHOCTH, COOCTBEHHOU
KHU3HH U J)KU3HU OKPYKAIOIIHUX JIIOJICH, OCHOBBIBAsICh HA COOOPAXKECHUSIX ITUKH U MOPAJIH;

— CTaBUTh M (GOPMYIHPOBAaTh COOCTBEHHbIE 3aJjaud B O0OPa30BaTENILHOW JEATENBHOCTH U JKU3HEHHBIX
CUTYaLUsIX;

— OLIGHMBATh PECypChl, B TOM 4YHCIE BpeMs W JApPYrHe HeMaTepHalbHBIE PECypChbl, HEOOXOIMMBIEC IS
JOCTHXEHHSI TIOCTABJICHHOW LIEJIH;

— BbIOMpaTh NYTh JOCTWKEGHMS LENH, IUIAHUPOBAaTh pELICHHE IIOCTaBJICHHBIX 3aJad, ONTUMH3UPYS
MaTepHagbHble 1 HeMaTepHalbHbIC 3aTPaThl;

— OpraHu3oBbIBaTh 3 (EKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHKEHUS TIOCTABJICHHOH 1IEIH;

— COTIOCTaBJISTH MOJYYCHHBIA PE3yNbTaT ACATEIHHOCTH C MOCTABIIEHHON 3apaHee Lebio.

2.2. ITo3HaBaTeIbHEIC YHUBCPCAJIbHBIC V‘-IC6HI)I€ ﬂeﬁCTBHﬂ

Bovinycknuk nayuumcea:

— HUCKaTh M HAaXOAWUTh OOOOIIEHHBIE CHOCOOBI pElIeHMs 33aJad, B TOM YHCIE, OCYLIECTBISATH pa3BEpHYTHIN
MH()OPMAIIMOHHBIN MOMCK M CTABUTh Ha €r0 OCHOBE HOBBIE (YueOHbIe U II03HABATENIbHbBIC) 3a/JaUH;

— KpUTHYECKH OLEHHBATh M WHTEPIPETHPOBATh HMH(OPMALMIO C pPa3HBIX TO3MIMHA,  PAaclo3HaBaTh M
(uKcUpoBaTh NPOTUBOPEUNS B MH()OPMAIIMOHHBIX UCTOYHUKAX;

— HCIIOJIb30BaTh PA3JIMYHbIE MOJEIBHO-CXEMAaTHUECKHE CPEICTBA AJI IIPEJCTABJICHUS CYIECTBEHHBIX CBS3EH
¥ OTHOIICHUH, a TaK)Ke MPOTHBOPEYH, BBISBICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHKAX;

— HaxOJWThb U IMPUBOJAUTH KPUTUYECKHE APIyMEHThI B OTHOIIEHUU JIEUCTBUUI U CYKIEHUU IPYroro; CHOKOMHO
U pa3yMHO OTHOCHUTHCS K KPHUTHYECKHM 3aMEUaHUSIM B OTHOIIEHWH COOCTBEHHOTO CYXKICHHUS,
paccMaTrpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS;

— BBIXOAMTH 32 PaMKH y4eOHOIO MpeaMeTa M OCYLIECTBIISATH lieJICHANPaBICHHBIA MOUCK BO3MOXKHOCTEH st
IIMPOKOTO NMEPEHOca CPEACTB U CIIOCOO0B IeHCTBHUS;

— BBICTpavMBaTh WHAMBHIYAIbHYI0 OOpa30BAaTENbHYIO TPACKTOPHIO, YUWUTHIBAas OrPAaHUYEHHS CO CTOPOHBI
JIpYTUX YYaCTHMKOB U PECYPCHBIE OIpaHUUYEHUS;

— MEHSTh U yJep>KUBATh Pa3HbIC MO3UIIMH B TIO3HABATEIBHON 1€ATETEHOCTH.

2.3. KoOMMYHHKAaTUBHBIE YVHUBEPCAJIbHBIE YUEOHbIE NEUCTBUS

Buinycknuk nayuumcsn:

— OCYHIECTBIIATH JICJIOBYI0 KOMMYHUKAIIMIO KAaK CO CBEPCTHHKAMH, TaK W CO B3POCHBIMH (Kak BHYTpH
o0pa3oBaTeNbHOW OpraHu3alvy, TaKk W 33 €€ TNpejeliaMd), Toa0upaTh MNapTHEPOB JJsl JIEIOBOM
KOMMYHHKAIIMH UCXOJIS1 U3 COOOpaKeHNH pe3yIbTATUBHOCTH B3aUMOJICHCTBHS, a HE JINYHBIX CUMITATHI;

— TpU OCYIIECCTBIICHHH TPYNIOBOW pabOTHl OBITh KaK PYKOBOJWTEIEM, TaK M WICHOM KOMAaHIIBI B Pa3HBIX
poisix (reHepaTop uieH, KPUTHK, UCTIOTHUTEIh, BHICTYAIONIUH, SKCIIEPT U T.JI1.);

— KOOpPJIUHHUPOBATh M BHIMONHATH PabOTy B YCJIOBHAX pEalbHOTO, BUPTYyaJIbHOTO W KOMOMHHUPOBAHHOTO
B3aUMOJICUCTBUS;



Pa3BEpHYTO, JJOTMYHO WM TOYHO H3JIaraTb CBOIO TOYKY 3PCHUSA C HCIOJIB30BAHHUCM AIACKBATHBLIX (YCTHBIX u
HI/ICBMCHHHX) A3BIKOBBIX CPEIACTB,

pacrno3HaBaThb KOH(bJ'H/IKTOFGHHbIG CUTyallul MW TMpPCAOTBpallaThb KOH(I)J'II/IKTBI JI0 UX aKTUBHOM (1)33]91,
BBICTPpAMBAaTh ACJIOBYIO U 06p330BaTeJII)Hy10 KOMMYHHKAIUIO, n30erasi TMYHOCTHEIX OICHOYHBIX Cy>KZ[€HHI>i.

. [IpenmeTHbIe pe3ybTATHI OCBOCHHS Y4eOHOI0 MpeaMeTa

3.1. Pe3ynbpTaThl YCBOSHUS pa3jeiia « DJIEMEHThI TCOPHH MHOXKECTB M MATEMATHUYSCKOM JIOTHKI)

Buinycknuk nayuumcs:

CB0OOHO OIEPUPOBATh TOHATHSIMHU: KOHEUHOE MHOXXECTBO, 3JICMCHT MHOXECTBA, ITOJMHOXKECTBO,
nepeceyeHre, OObEIUHEHNE W Pa3HOCTh MHOXKECTB, YHCIOBBIE MHOXKECTBA Ha KOOPJIUHATHON TMPSMOM,
OTpPE30K, MHTEPBAN, MOIYWHTEPBAN, TMPOMEXKYTOK C BBIKOJOTOH TOYKOH, rpaduueckoe MpeacTaBICHUE
MHO>XECTB Ha KOOPJUHATHOM IJIOCKOCTH;

3a/71aBaTh MHOKECTBA MEPEUUCICHUEM U XapaKTePUCTUUECKUM CBONCTBOM;

OTNIEpPUPOBAThH TMOHATUAMHU: YTBEP)KICHUE, OTPUIIAHHE YTBEPXKIACHUS, UCTUHHBIE U JIOXKHBIE YTBEPXKICHUS,
MPUYWHA, CIIE/ICTBHE, YACTHBIN CITy4ail 00IIETO YTBEPKACHsI, KOHTPIIPUMED;

MIPOBEPSITH NPUHAJIEKHOCTD 3JIEMEHTa MHOKECTBY;

HaXOJWTh TiepecedeHne W OOBbEJIMHEHHWE MHOXKECTB, B TOM YHCIIE MpPEICTaBICHHBIX TpadUvecKd Ha
YHCIIOBOM MPSMOU U HA KOOPAUHATHOM MIIOCKOCTH;

MIPOBOJIUTH JIOKa3aTeIbHBIC PACCYKICHUS 11 000CHOBAHUS UICTHHHOCTH yYTBEPXKJICHUH.

B nosceonegnoil scuznu u npu uzyuenuu Opyeux npeomemos:

UCIOJIb30BaTh YHUCIIOBbIE MHOXKECTBA HAa KOOPAMHATHOM MNpPsIMOM M Ha KOOPAMHATHON IJIOCKOCTU JUIS
ONMCAaHUS PEATBHBIX MPOIECCOB U SIBICHUI;

MPOBOJAUTH JOKA3aTeJIbHBIE PACCYKIEHHUS B CUTyalUsIX IOBCEIHEBHOM >XU3HHW, NPU PELICHUM 3a1ad U3
JIPYTHUX TPEIMETOB.

Bbmycmmk nojydium 603MOMNCHOCHIb HAYUUMbCA®

Onepuposamsv nousimuem onpeoeyeHust, OCHOBHLIMU 8UOAMU ONpeOeeHUl, OCHOBHbIMU BUOAMU TEOPEM,
NOHUMAMb CYMb KOCEEHHO20 00KA3AMENbCMEA,

onepuposamv NOHAMUAMU CHEMHO20 U HECHEMHO20 MHOMCECTBA,

NPUMEHAMb MEeMOO MAMEeMAMU4eCcKol UHOYKYulu O Npo8edeHUsl paccylicOenuti u 00Ka3amenbcme u npu
peutenuu 3a0au.

B nosceonesnoil ocuznu u npu uzyuenuu Opyeux npeomemos:
UCNONb3068AMb MEOPEMUKO-MHONCECMBEHHBLU SI3bIK U SA3bIK JO02UKU OJIs1 ONUCAHUSL PEAbHbIX NPOYECcco8 U
A8NEeHU, NPU peuleHul 3a0ay Opyaux y4eOHbiX npeomemos

3.2 Pes3ynbpTaThel yeBoeHUS pa3aena «HYuciia U BEIpaKCHIS))

Buinycknuk nayuumcsa:

CB00OHO OMEpHPOBATH MOHATHSIMHU: HATYPaJbHOE YMCIIO, MHOXKECTBO HATYPAIbHBIX YHCEN, LIEJI0e YUCIIO,
MHOKECTBO LIEJIbIX YHCEN, OOBIKHOBEHHAs JpOo0b, JAECATUYHAS IpoOb, CMEIIAaHHOE YHCIIO, PAlMOHAIBHOE
YHCJI0, MHOKECTBO PALMOHAIBHBIX UYUCEJ, UPPALIOHAIILHOE YMCIIO0, KOPEHb CTENEHHU N, JEHCTBUTEIIBHOE
YHCJI0, MHOKECTBO JEHCTBUTENBHBIX YHCEN, I€OMEeTpUYecKas HHTEpIpeTalys HaTypajbHbIX, ILEJbIX,
paloHaNbHBIX, JEHCTBUTEIHHBIX YUCEIT;

MOHUMATh U OOBSICHITH Pa3HUILY MEXKIY MO3ULNOHHON U HETIO3UIIMOHHON CHCTEMaMU 3aMTUCH YHUCelT;
MEPEBOJUTH YUCIIA U3 OJTHOW CHCTEMBI 3aMUCH (CUCTEMBI CUHCIIEHUS) B IPYTYIO;

JIOKa3bIBaTh M UCTOJIb30BaTh MPU3HAKHU ACIUMOCTHA CYMMbI U MIPOU3BEACHUS MPHU BHITOTHEHUH BBIYUCIICHUI
U peIlIeHUH 3ajay;

BBITIOHSTH OKPYTJICHHE PAlMOHATBHBIX U UPPALMOHATLHBIX YHCEN C 33JaHHONH TOYHOCTHIO;

CpaBHUBATh JEHCTBUTEIbHbIC YHCIIA pa3HBIMH CIIOCOOAMU;

yIOPAJOYMBATh YWCIIA, 3alMCAaHHbIC B BUIE OOBIKHOBEHHOW W JECSATHYHON IpoOu, ymcia, 3aliCaHHBIC C
UCTIONb30BaHUEM apu(METHIECKOTO KBaIPaTHOTO KOPHS, KOpHEH cTerneHu Ooblie 2;

Haxoautb HO/l u HOK pasueiMu criocobamu 1 UCTIOIB30BaTh UX MPU PELICHUH 3a/1a4;



BBITIOHSTh BBIYMCICHUS M MPEOOPa30BaHUs BBIPAKEHHUH, COAEpIKAIIUX JEHCTBUTEIbHBIC YHCIAa, B TOM
yHclie KOPHU HaTypaJlbHbIX CTEIIECHEH;

BBINOJIHATh CTAHIAPTHBIE TOXIECTBEHHBIE IPEOOpPa30BaHUS TPUTOHOMETPUUYECKHX, JIOTapU(PMUUECKUX,
CTEIIEHHBIX, UPPALMOHAIBHBIX BEIPAYKEHUI.

B noeceonesnoii scuznu u npu uzyuenuu Opyeux npeomemos:

BBITNIOJHITh U OOBSACHATH CPAaBHEHHE PE3yJbTATOB BBHIYMCICHUH MPU PELICHUH MPAKTUYECKUX 3a]a4, B TOM
Yrcie NPUOIMKEHHBIX BBIYUCICHUH, UCTIONB3YS pa3Hble CIIOCOOBI CPaBHEHUH;

3alUChIBaTh, CPaBHUBATh, OKPYIJIATh YHCIOBBIE JAHHBIE PEAJBbHBIX BEJIMYMH C HCIOJIB30BAHUEM Pa3HBIX
CHCTEM U3MEPECHHS;

COCTaBJIATh U OLIEHUBATH PA3HBIMH CIIOCOOAMU YHCIIOBBIE BBIPAKEHUS MPU PELICHUU MPAKTUUECKUX 3a/1a4 U
3a/1a4 U3 IPYrux y4yeOHbIX MIPeIMETOB

Bbmycmmk noydium 603MOMHCHOCHIb HAYUUMbCA®

C80600HO onepuposamsv YUCI08bIMU MHOHCECMBAMU NPU PeuleHUU 3a0a4;

NOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACUUPEHUSL YUCTOBbIX MHOJICECME;

671a0emb OCHOBHBLIMU NOHAMUAMU MEOPUU 0eTUMOCTU NPU PeUeHUl CMAHOAPMHBIX 34044

uMemb 6a306ble NPEOCMABIEHUsL O MHONCECMEE KOMNLEKCHBIX YUCel;

CB0OOOHO  BLINOIHAMb  MONCOECMBEHHbIE NPEOOPA306AHUS  MPUSOHOMEMPUYECKUX, TO2APUPMULECKUX,
CMEneHHbIX 8bIPAICEHULL

enadems popmynou bunoma Heriomona,

NPUMEHAMb NPU peweHuly 3a0ay meopemy o auneinom npeocmasnenuu HOJ[;

npumensams npu pewenuu 3a0aq Kumatickyio meopemy 06 ocmamkax;

npumensimos npu pewenuu 3a0aq Manyio meopemy @epmas

YMemb 8bINOIHAMb 3ANUCH YUCAA 8 NOZUYUOHHOU CUCTEeMe CUUCTeHUs,

APUMEHAMb NPU peleHul 3a0ai MmeopemuKo-4uciogble QYHKYUU: 4uUcio u cymma oeiumeneu, QyHKyuo
Duinepa;

NPUMEHAMb NPU peutenuy 3a0ay yenuvie 0poou;

NPUMEHAMb NPU PEeUEeHUU 3a0ay MHO2OUNEeHbl C 0eliCIBUMENbHbIMU U YeTblMU Kodpduyuenmamu,

611a0emb NOHAMUAMU NPUBOOUMBLLL U HENPUBOOUMDBLI MHOSOYJIEH U NPUMEHAMb UX NPU PeuleHuu 3a0a4;
npumensimo npu pewenuu 3a0ay OcHosHy0 meopemy aneeopul;

NPUMEHAMb NPU peuleHuu 3a0ay npocmetiviue QYHKYUU KOMHIEKCHOU NepeMeHHOl KaK 2eomempuieckue
npeobpazosanus

3.3. Pe3ynbTaThl YCBOCHHUS pas3aena «YpaBHECHHUS M HEPAaBEHCTBAY

Buvinycknuk nayuumeces:

CB00O0HO OmepHpOBaThH MOHATUAMU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCUJIbHbBIE YPaBHEHUSI U HEPABEHCTBA,
ypaBHEHHE, SBIAIOLICECs CIEACTBUEM APYroro ypaBHEHHS, YPaBHEHUS, PAaBHOCWIIbHBIE Ha MHOXKECTBE,
paBHOCHJIbHBIE PEOOPA30BAHUS YPABHEHHUIA;

pemarb pa3Hble BHIIbI YPAaBHCHUI M HEPABCHCTB U MX CHCTEM, B TOM YKCJIE HEKOTOPbIC YpaBHEHHS 3-i U 4-ii
CTeTeHeH, APOOHO-paliOHATFHBIE i UPPAIIMOHAJIBHBIC;

OBJIQJIETh OCHOBHBIMH THUIIAMU IOKa3aTEJbHBIX, JIOTapu(MUUECKUX, HPPALNOHAIBHBIX, CTENEHHbIX
ypaBHEHHI ¥ HEPABEHCTB M CTAHAAPTHBIMH METOAAMH MX PEIICHUH U PUMEHATH MX TPH PEIICHUH 3a7ay;
MPUMEHSTh TeopeMy be3y K peleHH0 ypaBHEHUI;

NPUMEHATH TeopeMy BueTa i pereHnss HEeKOTOPBIX YpaBHEHUH CTENCHH BBIIIIE BTOPOA;

MOHUMATh CMBICIT TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCHJIBHBIX MPe0oOpa30BaHHUIX YPaBHEHUH M YMETh UX
JIOKa3bIBaTh;

BJIaJIeTh METOAAMU pEIIeHUs] ypaBHEHMH, HEPABEHCTB M UX CHCTEM, yMETh BBIOMpAaTh METOJ pEIICHUs U
000CHOBBIBaThH CBOW BHIOOD;

UCIIOJIB30BaTh METOJ WHTEPBAJIOB IS PEIICHHWS HEPaBEHCTB, B TOM YHUCIE JPOOHO-PAlMOHAIBHBIX H
BKJTIOYAIOIINX B ce€0sl HppaIlMOHATILHBIC BBIPAKCHUS;

pewmiath anreOpanyeckue ypaBHEHUS UM HEPAaBEHCTBA M UX CHUCTEMbI C IapaMeTpaMH ajareOpauyeckum
rpau9IecKuM METOaMH;

BJIAJICTh Pa3HBIMH METOJAMU JI0Ka3aTEeIbCTBA HEPABEHCTB;



pelaTh ypaBHEHHS B IIEJIBIX YUCTIAX;
n300paXkaTb MHOXKECTBA Ha IUIOCKOCTH, 3aJ[aBaéMble YPaBHEHUSIMH, HEPAaBEHCTBAMU U UX CHCTEMaMU;
CBOOOHO UCTIOIB30BATh TOKICCTBEHHBIE MPe0oOpa3oBaHus MIPH PEIICHUN YPaBHEHUH U CUCTEM YpaBHEHUN

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

COCTaBISITh M pEIIaTh YpPAaBHEHHUS, HEPABEHCTBA, MX CUCTEMBbl NPU PELICHUH 3a7ad APYTUX y4eOHBIX
IIPEIMETOB;

BBITMIOJIHATH OLEHKY MPaBIOMNOAO0US PE3yJabTaTOB, IMOJYyYAa€MBIX MPHU PEIICHWH PAa3NUYHBIX ypaBHEHU,
HEPaBEHCTB U MX CUCTEM IPU PEIICHUH 3a/1a4 APYTUX YIeOHBIX MTPEIMETOB;

COCTaBIISITh M pEllaTh ypaBHEHHWS M HEPABEHCTBA C MapaMeTpaMH MPH PEIICHUH 3a/ad JAPYTuX yueOHBIX
MPEIMETOB;

COCTaBJISITh YPAaBHEHHWE, HEPABEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOLIUE PEAJBHYI0 CUTYAaLUI0 WIH
MPUKJIATHYIO 3a/1a4y, HHTEPIPETUPOBAThH NOTYyYEHHBIE PE3YIbTaThI;

MCIOJIb30BaTh MPOTrPaMMHBIE CPECTBA IIPHU PELICHUHU OTIENIbHBIX KJIACCOB YPAaBHEHUI U HEPABEHCTB.

Bbll’lyC'KHuK nojaydyum 603MONCHOCHIb HAYUUMbCA:

€680000HO Onpedensms mun u 8bloUPaAMs MEemo0 PeleHUs NOKA3AMENbHBIX U 102aPUPMULECKUX YPAGHEHUL
U HepaseHcms, UPPAYUOHANbHBIX YPAGHEHUN U HepABEeHCMSE, MPUCOHOMEMPUUECKUX VPAGHEHU U
HepageHcma, ux cucmem,

€80000HO peutams cucmemvl TUHEUHBIX YPAGHEHUIL,

peuwams OCHOHbLE MUNbL YPAGHEHULL U HEPABEHCME C NAPAMEMPAMU,

npuMeHsms npu pewenuu 3a0aq Hepasencmea Kowu — Bynsxosckozo, bepnynnu;

umems npedcmasienue 0 HepaseHCmeax Mexcoy CpeOHUMU CIMEeNeHHbIM.

3.4. Pe3ynbpTathl yeBOoeHUS pasniena «DyHKIIMI»

Buvinycknuk nayuumcsa:

Bnagets TOHATHSAMHU: 3aBHCUMOCTH BEJNWYHMH, (QYHKIHWS, apryMeHT M 3HadeHue (QYHKIHMH, OO0JIaCTh
OTIpENIeNICHNUs] 1 MHOKECTBO 3HaUeHWH (hyHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk HyHKIWH, HyTH (QYHKIHH,
NPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTaHWE HA YHCIOBOM IPOMEXYTKE, yObIBaHUE Ha YHCIOBOM
NPOMEXKYTKE, HanOOJIbIIIee ¥ HAaMMEHbBIIIee 3HAYCHNE (PYHKIMHM HAa YHCIOBOM MPOMEKYTKE, MIEPHOANICCKAS
(yHKLUMS, TEpHOJ, YeTHast U HeueTHas (GYHKLUH; YMETh IPUMEHATh 3TU MOHATHS IPU PEIIeHUH 3a1a4;
BJIAJICTh TOHATHEM CTETeHHas (DYHKIHS;, CTPOUTH €€ rpaduk W yMeTh MPUMEHSTH CBOICTBAa CTETIEHHOU
(YHKINU TIPU pEIICHUH 3a71ay;

BJIAJCTh TMOHATHSAMM TOKa3aTeldbHas (YHKLUS, SKCIIOHEHTA; CTPOUTh MX TpaUKH U yMETb NPUMEHSTH
CBOICTBA MMOKAa3aTeILHON (QYHKIIUH MTPH PELICHUY 3a/1a4;

BJIAJIETh TOHATHEM Jorapupmuueckas (YHKUIUS; CTPOUTh €€ TrpaduK U YMETh NPHUMEHSITh CBOHCTBA
JorapupMUIecKor (GYHKIIUH IIPH PEIICHUN 3a/1a4;

BJIAJICTh MOHATUAMHU TPUTOHOMETPHUYECKUE (PYHKIMH; CTPOUTh UX IpaUKH U yMETb MPUMEHSTHh CBOMCTBA
TPUTOHOMETPUYECKUX (PYHKIMI NPU peIIeHUH 3a1a4;

BJIAJICTh MOHATHEM 00paTHast (PYHKIHS; MPUMEHSTH 9TO TIOHATHE TIPU PEIICHUH 3a]1a4;

NPUMEHSTH NPU PEIICHUH 33]1a4 CBOMCTBA (DYHKIIMI: YeTHOCTh, MEPUOJUYHOCTh, OTPAHUYCHHOCTH;
MPUMEHSTH TIPH PEIIEHUH 3a/1a4 ipeoOpa3oBanus rpagukoB QyHKITHH;

BJIAJICTh MOHATUSIMH YHCIIOBAs TIOCIIEA0BATEILHOCTD, apu(METHIECKAs U TEOMETPUIeCKast IPOTPecCHs;
NPUMEHSThH PU PEIICHUH 33a]1a4 CBOWCTBA U TIPU3HAKU apHU(PMETHICCKON U TEOMETPUIECKOM MPOrpeccuii.

B nosceonesnoti scuznu u npu uzyueruu Opyeux yueOHvix npeomemos.

ompeAeNaTh To TpadukaM € HCIMOJIB30BaTh JUIA PEIICHUS TNPUKIAJAHBIX 3aJad CBOWCTBA peaTbHBIX
NpPOIIECCOB M 3aBUCHMOCTEH (HAWOOJIbIIIME W HAUMCHBIINE 3HAYCHHUS, MPOMEXKYTKH BO3pACTaHUS H
yObIBaHUS (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMITOTHI, TOUKHU Meperuoda, mepuo u T.11.);
HHTEPIPETHPOBATh CBONCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYCCKOW CUTYAIUH;.

OnpeneNiATh 1Mo rpadukaM MPOCTCHIINE XapaKTePUCTUKU MEPUOJUYECKUX MPOIECCOB B OMOJIOTHH,
9KOHOMHKE, MY3bIKE, PAJIMOCBS3H U JIp. (aMIUTHTY1a, ICPUOJT U T.I1.)



Bbmycmum notydum 603MOHCHOCMb HAYUUMbCA?

671a0emb NOHAMUEM ACUMNMOMbL U YMeMmb €20 NPUMEHAMb NPU PeueHuu 3a0ad;
NPUMEHAMb  MemoObl PEueHuss NPoCmeiuux Oup@epenHyuaivHblX YpasHeHull nepeoco U 6mopoco
nOps0KO8.

3.5. Pe3ynbpTaThl YCBOCHUS pa3aciia «DJIEMEHTBI MATEMATHYECKOIO aHATIU3a

Buinycknuk nayuumcsa:

Brnanets monstuem GeckoHeuHO yObIBarollas reoMETpUUEcKasl MPOrpeccus U yMeTb INPUMEHSATh €ro IMpu
peLIeHNH 3a1ay;

MPUMEHSATH JUIsl pEIIEHUS 3a/1a4 TEOPHIO MIPECIIOB;

BJIAJICTh MOHATUSAMU OECKOHEYHO OOJbIINE M OECKOHEUHO Mallble YHCIIOBBIE MOCIIEA0BATEILHOCTH U YMETh
CpaBHUBATbh OECKOHEYHO OObIINE U OECKOHEYHO MaJjible IOCIEA0BaTEIbHOCTH;

BJIAJICTh MOHATHSAMU: IPOU3BOAHAS (PYHKIIMU B TOUKE, IPOU3BOAHAS (QYHKIINY;

BBIUMCIISITH IPOU3BOIHBIC AIIEMEHTAPHBIX QYHKIIUH 1 UX KOMOWHAIHIA;

uccnenoBaTh (YHKIMU HA MOHOTOHHOCTD U KCTPEMYMBI;

CTPOUTH TPa(PUKH U MPUMEHSATH K PEIICHHIO 33]1a4, B TOM YHCIIE C TapaMeTpoM;

BJIa/IETh MOHATHEM KacaTellbHas K rpaduky QyHKIMHN U YMETh IPUMEHATDH €ro PU PEeIICHUH 3a/1a4;

BJIAJICTh MOHATUSMH NIepBOOOpa3Has PyHKIHS, OTIpeIeIeHHBIN HHTEeTPal;

npuMeHsTh TeopeMy Hetorona—JIeiiOHuIa 1 ee CIeCTBUS AJIs peUIeHHS 3a1a4.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux yueOnvlx npeomemos:

penaTh NpHUKIaJHbIe 3a1a9d 13 OHONOruH, GU3UKH, XUMHH, SJKOHOMHKH U APYTHUX MPEIMETOB, CBSI3aHHBIE C
HCCIIEIOBAaHUEM XapaKTEPUCTUK IPOLECCOB;

UHTEPIPETHPOBATH TTOJIyYCHHBIE PE3YIIbTATHL.

Bbmycmmx nojtydum 603MONCHOCMb HAYUUMbCA?

80060010 611a0eMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUYECKO20 AHATU3A OJis 8bIYUCTICHUS NPOU3BOOHBIX
YyHKYUU OOHOU NepeMeHHOU;

C80000HO NPUMEHSIMb ANNAPAM MAMEMAMUYECKO20 AHATU3A OJISL UCCAeO08AHUSL PYHKYULL U NOCMPOEHUSL
2paghuros, 6 Mom yucie uccied08aHus Ha 8bINYKIOCb,

onepuposams NOHAMuUEM NepPeoodPA3HOU PYHKYUU 0N peuleHuUst 3a0ay;

081a0emb 0CHOBHbIMU c8edenusmu 00 unmezpane Hotomona—Jleubnuya u eco npocmetiuuux NPUMeHeHUsIX,
onepuposamv 6 CIMaHOAPMHBIX CUMYAYUSIX NPOU3BOOHBIMU BbICUUUX NOPSOKOB;

yMemb NPUMEHAMb NPU PEULEHUU 3a0ad COUCMBEA HeNPEPbLEHbIX QYHKYUIL,

yMemb NPUMeHImb npu peuenuu 3a0a4 meopemvl Betiepwmpacca,

YyMemb 6bINOHANb NPUOTIUNCEHHBLE GbIYUCTCHUSL (MEMOOblL PEULeHUs. YPAGHEHUL, 6bIYUCICHUS
onpeoeneHH020 UHme2pana);

YMemb NPUMeHAMb NPULOdHCEHUe NPOU3BOOHOU U ONPEOeNeHHO20 UHMe2pald K peueHuio 3a0ay
ecmecmeo3Hanus;

81a0emb NOHAMUAMU 8MMOPAsL NPOU3B00HAS, BLINYKIOCMb 2PAPUKA PYHKYUU U YMeMb UCCIe008AMb
@DYHKYUIO HA BLINYKIOCHID.

3.6. PesynbpTaThl YCBOCHUS pa3aciia «CTaTHCTUKA U TCOPHS BEPOATHOCTEH, JIOTHKA U KOM6I/IHaTODI/IKa>)

Buinycknuk nayuumcsa:

OmnepupoBaTh OCHOBHBIMH OIUCATEIbHBIMU XapaKTEPUCTHUKAMU YHCIOBOTO Habopa, MOHATHEM I'eHepajibHas
COBOKYITHOCTB M BEIOOPKOIL U3 Hee;

ONIEpPHPOBATh TOHATHAMHU: YacTOTAa M BEPOATHOCTh COOBITHSA, CyMMa M TPOHM3BEIACHUE BEPOATHOCTEH,
BBIYHCIISITH BEPOSTHOCTH COOBITHIT HA OCHOBE TIOJICUETa YHCIIa UCXOJIOB;

BJIAJIETh OCHOBHBIMH MOHATUSAMH KOMOWHATOPUKH ¥ YMETh UX NPUMEHSATh NPU PEIICHUH 3a1a4;

UMETh IpejcTaBlIeHnue 00 OCHOBAX TEOPUH BEPOSTHOCTEH;

HUMCTb MNPECACTABICHHUE O IUCKPCTHBIX W HCIPCPBIBHBIX CHy‘I&ﬁHBIX BCJIMYUMHAX W pacCrpeaciacHudax, O
HC3aBHUCHUMOCTH CJ'Iy‘-IafIHLIX BCJINYHH,



MMETh MPEACTABICHUE O MATEMAaTUYECKOM O0KMJIaHUW U JUCTIEPCHUH CITyYalHBIX BEJIHYNH;

HUMETH IPEACTABIEHUE O COBMECTHBIX PacIIpelieICHUsAX CIIydYallHbIX BEJINYMH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YUCEN U BELIOOPOYHOTO METO/Ia U3MEPEHHSI BEPOSITHOCTEH;

UMETh IMPEJCTABICHUE O HOPMAJIBHOM pACIPENEICHUH M IpUMEpPax HOPMAIBHO paclpeaeIeHHbIX
CIIy4YaiHbIX BEJMYNH;

UMETh NPEACTABIEHUE O KOPPEJIALNHU CIIy4alHbIX BEJIUYUH.

B nosceonesnoii orcuznu u npu uzyuenuu opy2ux npeomemos:
BBIUMCIISITh HJTH OLIEHUBATh BEPOSTHOCTH COOBITHI B pEaJIbHOM JKU3HU;
BBIOMPATh METOBI MOAXOASIICTO MPEACTABICHUS 1 00paOOTKH JaHHBIX.

Bbmycmmx noJjiyduum 603MONCHOCHIb HAYUUMbCA:

uMemsb npedcmasieHue 0 YeHMpaibHOU NpedeiibHOU meopeme;

umemv npedcmasienue 0 6blOOPOUHOM KOIPuyuenme Koppersiyuu u TUHeUHOU pecpeccuul;

umems npedcmasiienue 0 CMamucmu4eckKux 2unome3ax u npogepKe CMAamucmu4ecKoll 2Uunomesbl, 0
cmamucmuke Kpumepust u ee ypoGHe 3HAUUMOCMU,

umemsb npedCmasiieHue 0 Céa3U IMNUPULECKUX U MeoPemuyecKux pacnpeoeieHull,

umMems npedcmasierue 0 KOOUpOBanuu, 080UUHOU 3aNUCU, 080UUHOM depese;

671a0emb OCHOBHbIMU NOHAMUAMU Meopuu 2pagos (epag, eepuiuna, pebpo, cmeneHs GepuiUHbl, NYymb 6
epaghe) u ymems npumMeHsIms ux npu peueHuu 3a0a4;

umems npedcmasiienue 0 0epesbsx U ymenms NPUMEeHsmMsb NPU peueHuu 3a0ay,

671a0emb NOHAMUEM C8A3HOCIb U YMeNb NPUMEHMb KOMNOHEHMbL C63HOCMU NPU PeuleHul 3a0ay,
yMemb 0CYecmsiiams nymu no peopam, 00xoovi pebep u eepuiun epaga;

umems npedcmasienue 00 UNePOBOM U 2AMUTLIMOHOBOM NYMU, UMEMb npedcmasienue 0 mpyoHoCmu
3a0a4u HAX0HCOEHUSI 2AMUTLINOHOBA NY MU,

671a0emb NOHAMUSAMU KOHEUHbLE U CUENHbLE MHONCECMEA U YMenb UX NPUMEHSIMb NPU PeUeHUU 3a0a,
YMemb NPUMeHsIMb Memoo MamemMamu4eckot UHOYKYUU,

yMemb npumMeHsims npunyun /fupuxie npu peulenuu 3a0au.

3.7. Pe3ynbTaThl YCBOCHHUSA pasaeia «TeKCcTOBbBIE 3aaum

Buinycknuk nayuumcesa:

Pemate pa3Hble 3a71a4u MOBBIIIIEHHONW TPYTHOCTH;

aHAM3UPOBATh YCIIOBUE 33249, BEIOUPATh ONTUMABHBIN METOJI PEIICHUS 3a7]a9, paccMaTprBast
pasryHbIC METOIBI;

CTPOUTH MOJICITb PELICHHS 3a1a4H, POBOUTH JOKA3aTeIbHbIC PACCYKIACHHUS MPH PEIICHUH 3a/1a4U;
peliath 3a1a4uu, Tpedyrolue nepedopa BApHaHTOB, IMPOBEPKH YCIOBUH, BEIOOpA ONTHMAILHOTO PE3yJIbTaTa;
aHATM3UPOBATh M HHTEPIIPETHPOBATH MMOJIYUYCHHBIC PEIICHUS B KOHTEKCTE YCIIOBHS 3a/1a4H, BHIOUPATh
pellieHus1, He MPOTUBOpeYAIllie KOHTEKCTY;

MIEPEBOUTH MPH PEIICHUN 3aa4i HHGOPMAITUIO U3 OTHOM (HOPMBI 3aITUCH B IPYTYIO, UCIOIB3YS MPU
HEO0OXOJUMOCTH CXEMBI, TAOIUIIBI, TPApUKHU, TUATPAMMEBI.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux npeomemos:

peniaTh NpakTHYECKUE 3a7a9d U 33/1a4d U3 IPYTUX MPEIMETOB.

3.8. PesynbTatel yeBoeHus pasneina «I eoMeTpus

Buinycknuk nayuumcan:

Bnanerp TeOMETpHYECKMMHM TOHATHAMHM TP PEMIEHHMH 3a7ad M MPOBEJCHWM MaTeMaTHYEeCKUX
paccyXJIeHHH;

CaMOCTOSITENIFHO (DOPMYIIHPOBATH OTPENEICHUS] T€OMETPHUYECKUX (UTYp, BBIABUIaTh TUIOTE3BI O HOBBIX
CBOWCTBaX W MpHU3HAKAX I'€OMETpUYECKHX (Uryp M OOOCHOBBIBATH MM ONPOBEpPraTth MX, 00001IaTh WM
KOHKPETH3UPOBaTh pe3yJbTaThl Ha HOBBIX Kiaccax (Uryp, TPOBOAUTH B HECIOXKHBIX CIydasx
KJaccUpUKaAIUIo GUTYP MO pa3ITUIHBIM OCHOBAHUSIM;

UCCIIEIOBATh YEPTEeXKHU, BKIIOUas KOMOWHAIMK (DUTYp, W3BIEKATh, HHTEPIPETHPOBATH U MPEe0oOPa30BHIBATH
UH(pOpPMAIHUIO, IPEICTABICHHYIO Ha YepTekKax;



pemarp 3aJa4d TeOMETPUYECKOTO COJCPKAaHUsS, B TOM YHCIIC B CHTYalUsAX, KOT/Ia ajJrOPUTM pEIICHHs He
CJIE/IyeT SIBHO U3 YCJIOBUSI, BBIIONHATh HEOOXOAMUMBIE ISl PELICHHS 3a/1a4M JIOTIOJHUTEIbHbIC TIOCTPOCHUS,
UCCIIEeI0BaTh BO3MOYKHOCTh IIPUMEHEHUSI TEOpeM U (OPMYJT [UIsl PEILICHNUS 3a/1ay;

yMeTb (hOPMYJIUPOBATH U JI0KA3bIBATH TEOMETPUYCCKUE YTBEPKICHHUS;

BJIAJICTh MOHATHSMH CTEPEOMETPUH: TIPH3Ma, TTapauIeIIeuIe T, TUPaMua, TETPadp;

UMETh TIPEJCTaBICHHS 00 aKCMOMax CTEPEOMETPHU M CIEJICTBHUSAX W3 HUX M YMETh NPUMEHSTh HUX IpU
pelIeHnH 3a1ad;

YMETh CTPOUTH CEYCHUs] MHOTOTPAHHUKOB C UCIIOJIb30BAaHHEM PA3JIMYHBIX METOJOB, B TOM YHUCIIE U METOJa
CIIC/IOB;

MUMETh MPEJCTABIICHNE O CKPEIINBAIOMINXCS MPSIMBIX B MTPOCTPAHCTBE U YMETh HAXOJHUThH YTOJl M PACCTOSHHE
MEX/1y HUMU;

NPUMEHSTh TEOPEMBI O MapajlICIEHOCTH MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE NP PEIICHUH 331a4;

YMETh IPUMEHSATH TTapaJlIeIbHOE MPOSKTUPOBAHKE JIJISl H300paskeHusl pUryp;

YMEeTh IPUMEHSATH TEPICHINKYIISIPHOCTH MPSIMOI M TUTOCKOCTH TIPH PELICHUH 3a/1a4;

BJIAJICTh TMOHATUSMH OPTOTOHAIBHOE IMPOCKTUPOBAHWE, HAKIOHHBIE M WX IMPOCKIUH, YMETh NPUMCHSThH
TEOpEeMy O TpeX NEePIEeHIUKYISIpax Npu pelIeHUH 3a1a4;

BJIAJICTh TOHSATHSAMH DAcCTOSIHUE MEXAy (UrypaMd B TPOCTPAHCTBE, OOLIMH TNEPIEHIUKYISAP ABYX
CKPEIIMBAIONINXCS TPSMBIX U YMETh IPUMEHSTH UX TIPU PEIICHUH 3a/a4;

BJIAJICTh MOHATHEM YTOJI MEXK/Ty MPSIMOI U TNIOCKOCTHIO U YMETh MPUMEHSTH €TI0 IIPU PEIICHUH 33/1ay;
BJIAJICTh MOHATUSIMH JBYTPAHHBIN YTOJI, YTOJI MEXIy IIOCKOCTSMHU, MIEPIICHANKYIISIPHBIEC TIIOCKOCTH M YMETh
NPUMEHSTD UX TPH PELICHUH 3a/1a4;

BJIAJICTh MOHATUSAMH TPU3Ma, MapaulejenuIe]l U NPUMEHATh CBOMCTBA MapalieleNuIeia MPH PEeIICHHH
3aj1a4;

BJIAJICTh MOHATHEM MIPSIMOYTOJIbHBIN NapaIeNeHIIe/] U TIPUMEHSTh €T0 NIPU PEICHUH 3a1a4;

BJIAJICTh TIOHATHAMHU NMUPAMUJIA, BUIBI TTUPAMH]I, SJICMEHTBI IPABHILHON MHUPAMH/IBI U YMETh MPUMEHSTh UX
NP PEIICHUH 3a]1a4;

UMETh MPEICTaBICHNUE O TeopeMe Diiepa, MPaBUIIbHBIX MHOTOI'PaHHUKAX;

BJIJICTh MOHSATHEM IUIOIIAIN IOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IIPUMEHSTh €r0 MPH PELICHHH 3a/1a4;
BJIAJICTh MOHSATHSIMU TeJia BpamleHus (MWIMHAP, KOHYC, map u cdepa), UX CEYCHUS U YMETh MPUMEHITh X
NP PELICHUH 337134,

BJIAJICTh MOHATUSIMH KacaTeJIbHbIC MPSIMbIC U TUIOCKOCTH U YMETh MIPUMEHSTh U3 TIPU PEIICHUH 33/1a4;

MUMETh NPEACTABICHHUS O BIIMCAHHBIX U OMMCAHHBIX c(hepax U yMETh MPUMEHSITh UX MPH PEIICHNH 3a/1aY;
BJIAJICTh TOHATHAMU OOBEM, 00BEMBbI MHOTOTPAHHUKOB, TEJ BPAILICHHUS M TPUMEHSATh WX TPU PEIICHHH
3ajay;

UMETh MPEJICTAaBJICHHUE O pa3BepTKe LMINH/PA U KOHYCA, IUIOIIAAN IIOBEPXHOCTH IIMIMHAPA U KOHyCa, yMETh
NPUMEHATH UX TPU PEIICHUH 33124,

UMETh MPECTABICHNE O IUIOIAAU chepbl U YMETh IPUMEHSTH €ro MPU PEILICHUH 33/1ay;

YMETh pelIaTh 3a/1a4i Ha KOMOMHAIIH MHOTOIPaHHUKOB M TEJI BPAILICHHUS;

UMETh MPEJCTABICHUE O MOJOOMHM B TMPOCTPAHCTBE M YMETh pEIIaTh 3aJadyd Ha OTHOIICHHWE OOBEMOB H
TUTOIIAIeH TIOBEPXHOCTEH MOT0OHBIX (UTYD.

B nosceonesnoii srcusnu u npu uzyuenuu Opy2ux npeomemos:

COCTaBIJIATh C WCIOJIb30BAaHHEM CBOWCTB I€OMETPUYECKHUX (DUTYp MATeMaTHYECKHE MOJENU IS PEeIICHHS
3a/1ay MPAKTUYECKOTO XapakTepa W 3ajad W3 CMEXHBIX JAVCIUIUINH, UCCIEI0BATh MOJIYYCHHBIC MOJEITU U
WHTEPIIPETHPOBATH PE3YJIbTAT.

BblnyCKHllK noJjiyuum 603MONCHOCHIb HAYUUMbCA:

Hmems npedcmasnenue 06 akCuomMamu4eckom memooe;

61a0emb NOHAMUEM 2e0MeMpPUYECKUe MeCma mo4ex 8 NPOCMPAHCMEe U YMemb NPUMEHIMb UX OISl PeuleHus]
3a0ay;

yMemb NpuMeHsmv Olsl peulenuss 3a0ay C8OUCMEd NIOCKUX U O8YSPAHHBLIX Vellos, MPexepanHoz2o yeid,
meopembvl KOCUHYCO8 U CUHYCO8 OJIsl MPexXepanHo20 yend;

611a0emsb NOHAMUEM NePNEHOUKYISIPHOE Ce4eHUe NPUMbL U YMENb NPUMEHSIMb €20 NpU peulenu 3a0ay;
umMems npedcmasienue 0 08OUCMEEHHOCIU NPABUILHBIX MHO20CDAHHUKOS,



671a0emsb NOHAMUAMU YEHMPALbHOe U NAPALLeIbHOE NPOeKMUPOSanue U NPUMEHIMb UX npu noCmpoeHuu
CeYeHUl MHO20SPAHHUKO8 MEeMOOOM NPOEKYULL;

umMemv NpeOCmagieHue O paszeepmKe MHO20SPAHHUKA U KpamuauuieM NHymu HA NOBEPXHOCMU
MHO202PAHHUK A

umems npedcmasiienue 0 KOHU4eCKUX CeYeHUsx,

umemvb npedCmagieHue 0 KAcarowuxcs cghepax u KOMOUHayuu mei 8paweHus u ymenms npumMeHsms ux npu
peutenuu 3a0a4;

NPUMEHSIMb NPU peueHul 3a0ay opmyry paccmosHus Om moyku 00 NIOCKOCHU,

811a0emsb pasHbIMU CNOCOOAMU 3A0AHUSA NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb NPU peUueHUuU 3a0ay,
NPUMEHAMb NPU peuleHul 3a0ay U 00OKA3amenbCmee meopem 6eKmopHbulil Memoo U Memoo KOOPOUHANM,
umemv npeocmasienue 00 AKCUOMAX 00vema, NPUMEeHsImb QOpMyabl  00beM08 NPIMOY2ONbHO2O
napanieienuneod, npumMbl U NUPAMUObl, Mempa’opa npu peulenuu 3a0ay,

NPUMEHAMb Meopembl 00 OMHOUEHUSAX 00beMO8 NPU peueHUU 3a0ad;

NPUMEHAMb UHMeZPAn 05l GbIYUCIEHUsL 00bEMO8 U NOBEPXHOCMEL mell 8PAWEeHUsl, BbIYUCIEHUS. NIOWAOU
chpepureckozo nosica u 06vema wapo8ozo Clos,

umMemvb NpeoCmasieHue O OBUICEHUSAX 6 HNPOCMPAHCMEe: NAPALIeIbHOM —NEePeHoce,  CUMMempuu
OMHOCUMENbHO NIOCKOCMU, YEHMPALbHOU CUMMEmMpPUL, NOGOPOme OMHOCUMENbHO HPAMOU, BUHMOBOU
cuUMMempuu, ymems NPUMEHAMb UX NPU peueHuy 3a0ad;

umems npedcmasiienue 0 NIouWaou OPMo2OHAIbHOU NPOEKYULL;

umemsv npeoCmagieHue 0 MpexepPaHHOM U MHOLOZPAHHOM Yeie U NPUMEHAMb CEOUCMEA NIOCKUX Vel08
MHO202PAHHO20 Yeld NPU peuleHul 3a0ay;

umemv npeoCmasieHus 0 npeoopaz06anuu no0ooUs, coMOMemuy U ymems NpUMeHsImb UX npu peuleHuu
3a0ay;

yMemb peuams 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuul;

yMemb npumMeHsims hopmyivl 00beM08 Npu peueHuu 3a0ay.

3.9. Pe3ynbTaThl YCBOSHHUS pa3aeia «BeKTophbl U KOOPAUHATEI B IPOCTPAHCTBEY

Buinycknuk nayuumcsa:

BiianeTs MOHATUSIME BEKTOPBI U MX KOOPAHHATHI,

YMETH BBINIOJIHATH OIEpaIii HaJ BEKTOPAMH;

HCIIOJIB30BaTh CKAJIPHOE NMPOU3BEICHAE BEKTOPOB IIPU PEIICHUY 3a]1a4;

MPUMEHSATH ypaBHEHUE TIOCKOCTH, GOPMYIY PACCTOSHUS MEX/y TOUKaMU, ypaBHEHHE c(hephl MpH pelieHnn
3aj1ay;

IIPUMEHATh BEKTOPHI U METOJl KOOPAUHAT B IIPOCTPAHCTBE IIPU PEILEHUH 3a1a4.

Bbmycmum nojtydum 603MOHCHOCMb HAYUUMbCA?

Haxooums obvem napaiieienuneda u mempa’opa, 3a0aHHbIX KOOPOUHAMAMU CEOUX BEPULUH,
3a0a8amo NPSIMYIo 8 NPOCMPAHCMEe;

HAX00UMb PACCMOsIHUE OM MOYKU 00 NIOCKOCMU 8 CUCMEME KOOPOUHAM,

HAXo0ums paccmosHue mMexicoy CKpewusaouumMucs NPIMuLMu, 3a0aHHbIMU 8 CUCmeMe KOOPOUHAM

3.10. PesynpTatsl yeBoeHus pasjena «cTopust MaTEMAaTHKA

Bbmycmum Hayuumcs:

Nmets NpEACTABJICHUC O BKJIAAC BbIAAIOIIHNUXCA MATCMATHUKOB B PA3BUTUC HAYKH,
INOHHUMATD POJIb MAaTEMATHUKHU B Pa3BUTHU Poccun.

3.11. Pe3ynbTaThl yeBOeHH pa3nena «MeToabl MATEMAaTHKIDY

Buvinycknuk nayuumcsa:

Hcnonp30BaTh OCHOBHBIE METOABI TOKA3aTEIbCTBA, IPOBOANTE JOKA3ATEIBCTBO U BBITIOIHATE OITPOBEPIKEHHUE;
MIPUMEHATH OCHOBHBIE METO/BI PELIEHNS] MATEMAaTHIECKUX 3a/1a4;

Ha OCHOBE MaTeMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPHUPOAE XapaKTepU30BaTh KPacoTy U COBEPLIEHCTBO
OKpPYKaloIIero MApa 1 NMPOU3BENCHNAN UCKYCCTBA;



IMPUMCHATH HpOCTefIIHPIe IporpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTCMBI IIPU PCUHICHUHN
MaTCMaTHYCCKHX 3a1a4,

IOJIB30BATLCA MNMPUKIAJHBIMHA IIPpOIrpaMMaMU U NIporpaMMaMi CHUMBOJIBHBIX BBIYHCIICHHUI JJIA UCCIICA0BAaHUA
MaTeMaTHYEeCKHUX 0OBEKTOB.

BuinyckHuk nosayuum 603mM0HCHOCMY HAYYUMBCA:

NPUMEHAMb MAmeMamu4ecKue 3HaHUsl K UCCIe008AHUI0 OKPYICAIOWe20 MUpa (Mo0eauposanue usuieckux
npoyeccos, 3a0adu IKOHOMUKU)

Coaep:kaHne YUeOHOI0 MpeaMeTa

Aﬂreﬁpa H HaAYaJIa aHaJInu3a

[ToBTOpenue. Pemenne 3amau ¢ MCTHONB30BAaHHEM CBOMCTB YHCENl U CHCTEM CUHCICHHS, ACITUMOCTH,
JOJIEW W YacTel, MPOIEHTOB, MOyJel uncen. Pemenue 3amad ¢ UCMONb30BaHUEM CBOMCTB CTEMEHEN U
KOpHEH, MHOTOYJICHOB, MPe0oOpa30BaHU MHOTOWICHOB U APOOHO-PAIlMOHAILHBIX BRIpaKCHUH. PemeHne
3a/la4 ¢ UCMOJb30BaHHEM TpaJyCHOM Mepbl yria. Moayib 4uciia U ero cBoiicTBa. Pemienue 3agad Ha
JIBIDKEHWE W COBMECTHYIO palOOTy, CMECH M CIUIABBI C TIOMONIBIO JIMHEHWHBIX, KBaJIpaTHBIX U JIPOOHO-
paloHANBHBIX YPAaBHCHHUA M MX CHUCTEM. PellieHue 3a/1ad ¢ OMOIIBI0 YUCIOBBIX HEPABEHCTB U CUCTEM
HEPAaBEHCTB C OJIHOW MEPEMEHHOW, ¢ NMPUMEHEHHUEM H300pa)KCHUsI YUCIIOBBIX MPOMEXKYTKOB. Pemenue
3aJlad ¢ HCIOJIL30BAaHUEM YHMCIOBBIX (DYHKIMH M ux TpadukoB. Mcrnonbp3oBanue CBONCTB W TpaduKoB

JUHEHHBIX M KBAaJApaTUUHBIX (YHKIMH, OOpaTHOW NPONOPIHOHAIBHOCTH U  (QyHKIMH y=\/;.
I'paduueckoe pemieHne ypaBHEHHH W HepaBeHCTB. lcmonb3oBaHuMe omepanuii HaJl MHOXECTBAMH H
BBICKa3bIBaHUSMH. VICIIONB30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM NMEPEMEHHOM, YNCIOBBIX
MPOMEXKYTKOB, HMX OOBEIMHEHHMII U mepecedeHnid. llpuMeHeHWe TpH peEHICHUH 3a/1ad  CBOMCTB
apu(METHYEeCKOH W TeOMETPUYECKOM TPOTPecCHH, CYMMHPOBAaHHS OECKOHEYHOH CXOAsIeics
reoMEeTPUUYECKOI MPOorpeccuu.

MHoskecTBa (4UCIOBBIE, TEOMETPUIECKHUX (huryp). XapakTepucTUIecKoe CBOHCTBO, 3JIEMEHT MHOXKECTBA,
ycToe, KOHeYHOe, OecKOHEUHOe MHOXKecTBO. CriocoObI 3a1anust MHOXeCTB [logmMHoxkecTBO. OTHOLICHHS
MPUHAJJICKHOCTH, BKIIIOUEHUs, paBeHcTBa. Onepanun Haj MHOKkecTBamu. Kpyru Diinepa. Koneunsie u
OecKOHEYHbIE, CUETHBIE U HECUETHbIE MHOXKECTBA.

HcTuHHBIC 1 JT0XKHBIE BbICKA3bIBaAHUs, ONI€pallii HAJ BBICKA3bIBAHUSMU. Aﬂee6pa svickazviganull. CBS3b
BBICKA3bIBAHUH ¢ MHOKECTBAMHU. KBaHTOpr CyII€CTBOBAaHUS U BCGO6H_IHOCTI/I.

3akoHbI TOTUKHA. OcHOBHble 02utecKue npasuia. Perienne TorHaecKuX 3aad ¢ UCI0JIb30BAHUEM KPYTOB
Diepa, OCHOBHbBIX 102UYECKUX NPAGUIL.

Ymo3zakmouenusi. OOOCHOBaHMSI U JIOKA3aTENILCTBO B MaTemaruke. Teopembl. Buibl MatemMaTnieckux
yTBEpXKACHUNH. Buodsl Odokazamenvcms. Mamemamuueckas unoykyus. Ymeepoicoenus: obpamHuoe
OaHHOMY, NPOMUBONONONHCHOE, 0bpamHoe NPOMUBONONOHCHOMY OanHomy. IIpu3HaK W CBOMCTBO,
HEOOXOJIMMBIE M JJOCTATOYHBIC YCIIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema
06 ocmamkax. Manas meopema Pepma. q-uunvie cucmemvl cuucienus. Pynkyus Jinepa, Yucio u cymma
denumenel HAMypaIbHO20 YUCTA.

Pagnannast Mepa yriia, TPUTOHOMETPUYECKas OKPYXKHOCTh. TpuUTOHOMETpHUYecCKHe (PYHKIMH YHCeT U
yrioB. DopMynbsl TPHUBEICHHS, CIIOKEHHS TPUTOHOMETPUYCCKHX (YHKIUH, (GOpMyisl ABOHHOTO U
MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHue CyMMBbI, Pa3sHOCTH B TPOU3BEICHHE TPUTOHOMETPUYECKHUX
GbyHKIMH, 1 HA00OPOT.

Hynn QyHKIMM, NOPOMEXYTKM 3HAKOINOCTOSHCTBA, MOHOTOHHOCTh. HauOomnbinee u HauMeHblee
3HauyeHue QyHkuuu. [lepruoandeckue GyHKIMU U HaMMEHbIIUH nepuos. UeTHble U HeueTHbIE (PYyHKIUU.

CDyHKuuu «()p06Haﬂ yacms yucaay )y = {X} U «yenas 4acmov yucaay y = [X] .

Tpuronomerpuueckre (GyHKIMH YHCIOBOTO aprymMeHTa y =cosx, ) =sinx, y=tgx, y=ctgx.
CaoiicTBa 1 rpa)uKu TPUTOHOMETPHYECKUX (DYHKIIUH.



OOpaTHple TpUrOHOMETpUYECKHE (YHKIUM, UX TIJaBHbIE 3HAYCHMs, CBOWCTBA M TIpaduKu.
Tpuronomerpuueckue ypaBHeHHMsA. OJHOPOAHBIE TPUTOHOMETpPHUYECKHE ypaBHEeHus. Perienue
NPOCTEHIINX TPUTOHOMETPUUECKUX HepaBeHCTB. Ilpocreilime cuCTEMBI TPUTOHOMETPUYECKUX
ypaBHEHUI.

CremneHnsb ¢ AeMCTBUTEIBHBIM ITOKa3aTesieM, cBoiicTBa creneHu. [IpocTeiine nokasarenbHble ypaBHEHUS
u HepaBeHcTBa. [loka3arenbHas GyHKUIUS U ee cBOMCTBA U rpaduk. Yucno € u pyHkuus y =e*.

Jlorapudm, croiictBa mnorapudma. JlecaTndnpli u HaTypanbHbBIM Jorapudm. IIpeoOpazoBanue
norapupMuyYecKuxX BblpakeHHd. Jlorapudmuueckue ypaBHeHUss H HepaBeHcTBa. Jlorapudmuueckas
(yHKIUS ¥ ee CBOWCTBA U TpaduK.

Crenennas pyHKIHS U ee CBOMcTBa U rpaduk. MppanroHaabHble ypaBHEHHS.

[lepBuuHbIe TIpEeACTABIEHU O MHOYKECTBE KOMIUIEKCHBIX YMCEI. /[lelicmeus ¢ KOMWIEKCHbIMU YUCTAMU.
Komnnexcno conpsiocennvie yucna. Moodyns u apeymenm yucaa. Tpuconomempuueckas gopma
KomnaekcHozo uucaa. Pewenue ypaguenuii 6 KOMRAEKCHbIX YUCTAX.

Metox nHTEpBaJIOB [T peleHns: HepaBeHCTB. [IpeoOpazoBanus rpadukoB GyHKIMNA: CABUT, YMHOKEHHUE
Ha YUCIIO0, OTPAKEHHE OTHOCUTEIILHO KOOPAMHATHBIX ocell. ['paduueckue MeToIbl pelieHns: ypaBHEHUH 1
HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COIEPXKALUX NEPEMEHHYIO 110/ 3HAKOM MOAYJIA.

CucreMbl  TMOKa3aTeNbHBIX, JOTapUPMHUUECKUX H  HPPANMOHAIBHBIX  ypaBHeHHUH. CuHcCTeMBI
MOKa3aTeIbHBIX, JIOTApU(PMUUECKUX U HPPAIIHOHAILHBIX HEPABEHCTB.

B3aumno obOpatnbie pyHknuu. ['paduku B3auMHO 0OpaTHBIX (YHKIINH.
YpaBHEHHs, CHCTEMBI YPAaBHEHHH € TApaMETPOM.

@opmyna bunoma Hviomoua. Pewenue ypaeuenuul cmenenu eviue 2 cneyudanvuvix 6u0os. Teopema
Buema, meopema besy. IIpusooumvie u nenpusooumvie mHozounenvl. OcHosHaAs meopema anzedpbi.
Cummempuyeckue mnoeounensl. Llenouuciennule u yeno3sHayHvle MHO20UIEHbL.

Juoghanumoswt ypasnenus. Llennvie Opoou. Teopema epma o cymme K8aopamos.
Cymmbl u psdvl, MemoObvl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaUNCEHUU OCTUCMBUMENbHBIX YUCET PAYUOHATLHBIMU.

Mnoorcecmsa Ha KOOPOUHAMHOU NIOCKOCMU.

Hepasencmeso Kow—Bynaxoeckozo, nepaserncmeo Hencena, nepagencmsa o cpeonusx.

[Monstne mpenena ¢yHKuuu B TOouke. [lowsamue npedena (yukyuu 8 6GeckoHeunocmu. Acumnmomol
epaguxa @yukyuu. CpasHenue OecKOHEYHO Manvlx U beckoHeuHo Oonvuiux. HempepbIBHOCTH (HyHKINH.
Ceoticmesa nenpepwienvix Qyuxyuil. Teopema Betiepumpacca.

Huddepennupyemocts pynkiuu. [Iponssognas Gynkuuu B Touke. KacatenbHast k rpaduky (yHKUMU.
I'eomerpryeckmii ¥ (U3NYESCKUN CMBICT TIPOU3BOMHOHN. [Ipumenenue npoussoonol 6 ¢usuxe.
ITpousBoaHble 3neMeHTapHbIX QyHKIMA. [IpaBuna nuddepeHpoBaHus.

Bropast npousBoHas, ee reoOMeTpUUYECKUi 1 (PU3NUECKHA CMBICIT.

Toukm skcTpemyMa (MakcMMymMa W MHHHMYyMa). MccieoBaHWE SJIEMEHTapHbIX (PYHKIMHA HA TOYKH
IKCTpeMyMa, HauOoJIbIlIee U HAMMEHbIIIee 3HAYCHUE C TIOMOIIBIO MMPOU3BOIHON. [Tocmpoenue epaguxos
dyukyuli ¢ nomowwpio npouzeooHvix. Illpumenenue npou3eoo0HolU npu peutenuu 3aoad. Haxooicoenue
IKCMPEMYMOB YYHKYULL HECKONbKUX NePEMEHHDIX.

[TepBooOpasnas. Heompenenennsiii unTerpan. IlepBooOpasHbie snemeHTapHBIX GyHKIUHA. [lmomanmp
KpuBoJIMHeHHOW Tpamenuu. ®opmyna Herorona-JlelOuuma. OnpeseneHHblid WHTETpal. BwiuucieHue
naowaoeu n10CKux ueyp u 06vemos men 8pawjetis ¢ NOMOWbIO UHMepad..

Memoowl pewenus GyHKYUOHATLHBIX YPAGHEHU U HEPABEHCME.
I'eomerpus

[ToBTOpeHue. Pemienue 3amad ¢ MCMOIL30BAHUEM CBOWCTB (UTYp Ha TUIOCKOCTH. PemieHue 3amad Ha
JI0Ka3aTeJIbCTBO U IOCTPOCHHE KOHTpHpuMepoB. IIpuMeHeHue mNpocTeHIINX JIOTMYECKUX IIpaBHII.



Pemenne 3amau ¢ UCHONIB30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHWH B MPSMOYTOIBHBIX
TpEYronbHUKaX, (aKTOB, CBSI3aHHBIX C YETHIPEXyroilbHWKaMu. PelieHHe 3ajad ¢ WCIOJIb30BAHUEM
(hakTOB, CBSI3aHHBIX C OKPYKHOCTSIMH. PerieHne 3a1a4 Ha U3MEepeHus Ha MIIOCKOCTH, BBIYUCICHUS JITUH U
wiomanen. Pewenue 3a0au ¢ nomowbio 8eKmMopos u KOOPOUHAM.

Harnsagnas crepeomerpus. [lpusma, napamienenuren, THpaMuaa, TeTpasip.

OCHOBHBIC TIOHATHS TEOMETPHM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHHM U CJICACTBHS M3 HHUX.
Tonuamue 06 axcuomamuyeckom memooe.

Teopema Menenas onsn mempaddpa. ITlocTpoeHHe ceUeHWd MHOTOTPAaHHUKOB METOJIOM CIIEOB.
LenTpansHoe npoekTupoBanue. [locTpoenne ceueHnii MHOrOrpaHHUKOB METOAOM IPOCKLIUMN.

CkpeuBaromuecs npsMble B MPOCTPAHCTBE. YTON MEXKAY HUMH. Memoowbl Hax0dcOeHUss paccmosHul
MedACOY CKPewU8arowUMUCs NPAMbIMU.

TeopeMsl 0 mapasebHOCTH MPSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapaniensHoe MpoekTHpoBaHue U
n3zo0paxkenue puryp. I eonempuneckue mecma mouex 8 npocmpancmee.

[lepnenaukynapHOCTh OPAMONM H IJIOCKOCTH. OpTOroHalbHOE NPOEKTUpOoBaHUE. HakioHHBIE H
npoekuud. Teopema o Tpex neprneHauKyspax.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KapKaCHulil mempas’op, PAGHOSPAHHbLIL Mempasop.
Ipsamoyzonvrolii mempasop. Meouanwvt u bumeouanvl mempa’opa.

Jlocmpausanue mempasopa 00 napaiieienuneod.

Paccrosians mexny ¢urypamu B mpocTpaHcTBe. OOmuil MEpNEeHAUKYISApP ABYX CKPEHIMBAIOIIUXCS
MPSIMBIX.

VYrasl B mpoctpaHcTBe. IlepneHIuKynspHble IUIOCKOCTH. [Inowjads o0pmoeoHanbHoOl NpoeKyuu.
Ilepnenouxynapnoe ceuenue npusmvl. Tpexepanuviii u mHozozpanuviii yeon. Ceolicmea NioCKux yeios
mHocoepannozo yena. Ceoticmea nioCKUx u 08YepPanHbIX Y208 mpexepanno2o yena. Teopemvl Kocunycog
U CUMyCo8 OJisl MPexespanHo2o yaua.

Bunsl  MHOTOTpaHHUWKOB. Paszeéepmku  mHozocpanHuka. Kpamuatiwue nymu Ha nosepxnocmu
MHO202PAHHUKA.

Teopema Dtinepa. IIpaBuiibHbIe MHOTOTPaHHUKH. ]80UCIMEEHHOCIb NPAGUNLHBIX MHO20SPAHHUKOE.

[lpusma. Ilapamnenenunen. CpoiicTBa mnapaiienenunena. IlpsMoyronbHbIH — HapajuielenuIen.
HaxnoHHbIE TPU3MBEL.

HI/IpaMI/IILa. BI/I,Z[I)I nmrupamMua. DIEeMEHTEI HpaBHJ’ILHOﬁ nmupaMuabI. HI/IpaMI/II[I)I C PAaBHOHAKJIOHCHHBIMHA
p€6paMI/I U I'paHiAMHU, UX OCHOBHBIC CBOMCTBA.

[Inomanu moBepXHOCTEH MHOTOTPaHHUKOB.

Tena BpameHus: IWIMHAP, KOHyC, map u cdepa. CedeHus TUIMHAPA, KOoHyca W 1mapa. lllaposoit
CETMEHT, IMAapPOBOH CIIOH, MAapPOBOU CEKTOP (KOHYC).

YcedeHHas mupaMu/a ¥ yCeUESHHBIA KOHYC.
Dnemenmsl chepuueckoii ceomempuu. Konuveckue ceueHus.

Kacarenpuple mpsiMble W TIJIOCKOCTH. Bmucanneie u omnucannble cdepbl. Kacaowuecs cghepul.
Kombunayuu men spawenus.

BexTopel 1 koopauHaTtel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa HA YUCIO. YTOJ MEXAY BEKTOpaMHU.
CkansipHO€E IIPOU3BE/ICHHE.

VpaBHeHune 1miockoctd. Dopmyrna paccTOSHHS MeEXIy TOYKaMHU. YpaBHEHHE cdepsl. Popmyna
paccmosHus om mouxu 00 niockocmu. Cnocodwl 3a0aHus NPAMOU YPABHEHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem C NOMOULbio 6€KmMopos u Memooom KoopduHam. Onemenmol
ceomempuu macc.



[Tonsitne o6bema. OOBeMbI MHOTOTPaHHHKOB. OOBEMBI TN BpalleHUs. Axcuomsl 0Ovema. Bvigoo
dopmyn 06vemo8 nPAMOY20IbHO20 Napaiieienunedd, npusmvl U nUpamudvl. Popmyavt 01 HAXOHCOEHUs.
obvema mempasopa. Teopemvl 06 omHOWEHUAX 00BEMOB.

Ilpunoscenus unmeepana K 6bIYUCTIEHUIO 00beM08 U nosepxHocmell men epaweHus. Ilnowaos
chepuneckozo nosica. Obvem wapoeozo cnos. Illpumenenue 00veMos8 npu peuwieHuu 3a0au.

[Tnomane chepsl.

Pazeepmka yununopa u xonyca. Ilnomans moBepXHOCTH IIMIMHAPA U KOHYCA.

KomOuHanmm MHOTOTpaHHUKOB U TEJl BPAIICHUS.

[Tomob6ue B mpocTpancTee. OTHONIEHNE 00BEMOB U TUIOIIAJEH MTOBEPXHOCTEH MOIOOHBIX QUTYD.

,ZZGMD!C@HM}Z 6 npocmpamncmee. napaJweﬂbelﬁ neperHoc, cummempus OMmHOCUMENbHO NJIOCKOCMU, YERMPAIbHAA
CUMMempusl, noeopont ONMHOCUMENIbHO l’lpﬂMOIj

Hpe06pa306aﬂue 1’100061/{}1, comomemusi. Pewenue 3a0au Ha NIOCKOCMU €  UCHOJb30BAHUEM
cmepeomempudecKux Memooos.

BeposATHOCTB M CTATHCTHKA, JIOTHUKA, TeOPHUS IPadoB 1 KOMOMHATOPUKA

[ToBTOpenue. HMcnonp3oBanue TabmUI W guarpamMm JUisi TIPEICTaBICHUs NaHHBIX. PemeHuwe 3agad Ha
MPUMEHEHHE OINHUCATENBbHBIX XapaKTePUCTHK YHUCIOBBIX HAOOpOB: CpeIHUX, HAUOONBIIETO U
HaVMEHBIIIETO 3HAYEHMs, pa3Maxa, JUCHEPCUM M CTaHJAPTHOTO OTKIJIOHEHUWS. BBIYHCIIEHHE 4acTOT U
BEPOSITHOCTEH COOBITHH. BhluncieHne BEpOATHOCTEH B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
ucxogamu. Mcmonb3oBaHne KOMOMHATOpUKH. BplumcieHHEe BEpOSTHOCTEH HE3aBUCHUMBIX COOBITHH.
Ucnonp3oBanne (opMynbl CIOXKEHHS BEPOSTHOCTEH, aAuarpamMMm Oiliepa, JAepeBa BepOSTHOCTEH,
dbopmynel beprysn.

Bepoamnocmmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposATHOCTS. [IpaBmiio ymMmHO)eHHs BeposaTHOCTeH. PopMyna mosHo# BeposTHOcTH. Dopmyna
baiieca.

JuckperHble ciay4yaliHble BENIWYUHBI U pactpeneneHus. CoBMecCTHBIE paclpeienieHusd. Pacrpenenenue
CYMMBI U TIPOU3BEJCHUS HE3aBUCUMBIX CIy4YalHBIX BEIMYMH. MaTeMaTHUEeCKOe OXKUAAHUE U JUCIIEPCUS
CIy4aiiHOUW BeIWYMHBI. MaTeMaTHYeCKOe OKUJAHUE U TUCTIEPCUSI CYMMBI CITyYailHBIX BEJIMYHH.

bunapnas cnyvaiiHas BenuuuHa, pacnpenesiceHue bepHymiu. ['eomerpuueckoe  pacrpenereHue.
bunoMuanbHOe pacmpeneneHue U ero CBOUCTBA. [ unepeeomempuieckoe pacnpeoenerue u e2o coUcmaad.

HerepBIBHBIe CHy‘{aﬁHLIe BCJIMYHHBI. IImoTHOCTE BCPOATHOCTH. qDYHKIII/ISI pacrpeaciiCHUA.
PaBHOMepHOE pacrpeneneHue.

Ilokazamenvhoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue I[lyaccona u ezo npumenenue. Hopmanbaoe pacnpenenenune. Pynkums Jlammaca.
[MapameTpsl HOpPMANBHOTO  pachpeneicHus. [IpuMepsl  CIIyYalHBIX  BEJIWYWH, IOJYUHCHHBIX
HOPMaJIbHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUH, POCT YeNoBeKa). [{enmpanvuas npedenvHas meopema.

Hepagencmeo Yeoviesa. Teopema Uebviwesa u  meopema bepuyanu. 3axon 6onvuux uucen.
Bvibopounviii memoo usmepenusi geposimruocmeil. Ponv 3axona Oonvuiux uucen 6 Hayke, npupooe u
obuecmse.

KoBapuammsa naByx cnyyaiieix BenuuuH. Ilonstne o xosddummente xoppensiun. CoBMeCTHbIE
HaOMIOEHUsT JIByX CIy4alHbIX BENWYMH. Bulibopounwiii kodgguyuenm roppenayuu. Jlunetinas
pezpeccusl.

Cmamucmuyeckas eunomesa. Cmamucmuxa xpumepusi u ee YpogeHvb 3Hauumocmu. IlIposepka
npocmeuwux 2unomes. IMIUpUIecKue pacnpeoeneHus U Ux c6s3b ¢ meopemuyecKumMu pacnpeoeeHusmu.
Paneosas xoppenayus.

Ilocmpoenue coomeemcmesuii. Hnvekmugnvie u cropvekmusHvle coomeemcemeus. buexyuu. Juckpemnas
Henpepvignocmo. [lpunyun JJupuxie.

Koouposanue. J{eouunas 3anuce.



Ocnosnule nonamus meopuu 2paghos. /lepegos. /lgouunoe oepego. Céaznocmo. Komnonenmul ceéaznocmu.
Ilymu na epaghe. Diineposvl u I amunbmonoss nymu.

MecTo npeaMeTa B YUeOHOM ILJIaHE

[Tpenmer otHOCHTCS K 00pa3oBaTenpHOM obmactu «MareMaTika 1 HHGOPMaTHKAY.

Ha ocBoenue npeamera Ha yriIyOJIeHHOM ypOBHE Ha YPOBHE CpPEeJHEro oOIiero oopa3oBaHHs OTBEICHO
544 4., KOTOpBIE pacHpeAEICHbI 0 rofaM 00y4YeHHUs CIEAYIOINUM 00pa3oM:

10 kmacc — 8 4. B HeAemto (5 4. — anreOpa ¥ Havajaa MaTeMaTHYeCKOro aHAIN3a, 3 4. — TeOMETpHS).

11 xnacc — 8 u. B Hesemto (5 4. — anreOpa U Havana MaTeMaTHIECKOTO aHalin3a, 3 4. — TEOMETPHS).

TemaTnyeckoe NJIAHMPOBAHME YYeOHOI0 MaTepuaJja

Kitacc Tewma pasnena | KomuuectBo uacos
10 xmacc | Adire6pa 4 Ha4YaJIa MATEeMATHYeCKOr0 aHAJIU3a

[ToBTOpenue kypca anreOpsl 9 kacca. 5.
JlenuMocCTh Yucel. 15 u.
Mmuorounensl. AnreOpanyeckrie ypaBHEHMSI. 19 u.
CreneHs C IeHCTBUTENIbHBIM MTOKA3aTeNIeM. 15 4.
CrenenHasi QyHKIHS. 20 u.
[TokazarenpHast QyHKIHS. 14 4.
Jlorapudmuueckas GyHKITUS. 20 4.
Tpuronomerprueckue GopMyIbl. 29 4.
TpuroHomeTpHyeCKe ypaBHEHHUS. 24 4.
[ToBTOpenue kypca anre6psl 10 kmacca. 9 4.
I'eomerpus

AKCHOMBI CTEPEOMETPUH U UX CIICJCTBUSL. 54
[TapannenbHOCTH IPSIMBIX U TUIOCKOCTEH. 26 u.
[leprieHqUKYISIPHOCTD MPSAMBIX U MJIOCKOCTE. 23 u.
MHororpasHuKH. 23 4.
BexkTopsl B mpocTpaHCTBE. 17 u.
3aKITIounTeNbHOE MOBTOpEeHNE Kypca reometrpun 10 kiacca. 8 u.

11 xnacc | Aareépa u Hayaj1a MaTeMAaTHYECKOT0 aHAJIN3a

IToBTOpenue kypca anredpnr 10 kacca. 24,
Tpuronomerprueckue GpyHKIHN. 21 4.
[IponsBoHAs ¥ €€ TeOMETPUYECKUN CMBICI. 28 4.
[IpumeHeHre NpOU3BOAHON K UCCIIEOBAHUIO (DYHKIINH. 21 4.
[TepBooOpasHas u uHTErpal. 18 4.
Komb6unaropuka. 18 4.
OJIeMEHTHI TEOPUH BEPOSATHOCTEM. 154,
KommnnekcHsie yncna. 19 u.
HtoroBoe noBTopeHue. 28 u.
I'eomerpus

MeToa KOOpAMHAT B IPOCTPAHCTRE. 27 u.
Hunuuap, KoHyC, Map. 27 u.
OO0beMsl Ted. 33 4.
3aKII0UUTENBHOE TIOBTOPEHUE Kypca reOMETPHH, MOATOTOBKA K 15 4.
HWTOTOBOM aTTECTALUH.




