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1. Ilenesoii pa3iesg nporpaMmsl

I.1 [Inanupyembie pe3yabTaTbl OCBOCHHSI OOYYaIOUIMMKCS OCHOBHOH 00pa3oBaTeNbHOU
MIPOrPaMMEI CPEHETO 00IIero 0opa3oBaHus

[.1.1 IInanupyemble TUYHOCTHBIE pe3yabTaThl ocBoeHust OOI1
JInuHoCcTHBIE pe3yjbTaTbl B cdepe OTHOIIEHUWH oOydyamomuxcss K cede, K CBoemMy
310POBBIO, K IO3HAHUIO cels:

— opueHTanus oOy4Jaronuxcsi Ha JTOCTHKCHUE JTIMYHOTO CYACTBSI, Pear3aliio MO3UTHBHBIX
KU3HEHHBIX TICPCIIEKTUB, WHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICIICHUIO, CIOCOOHOCTh CTaBHUTh LIETH U CTPOUTH )KU3HCHHBIC TUIAHBI,

— TOTOBHOCTb M CIIOCOOHOCTh OOecreuuTh cede U CBOUM OJIM3KUM JIOCTOMHYIO KHU3Hb B
MPOLECCE CaMOCTOSATENIBHOM, TBOPUYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTH OOYYAarOMMXCS K OTCTAMBAHHWIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHUSI, TOTOBHOCTh M CIOCOOHOCTH BhIPAOATHIBATH COOCTBEHHYIO IMO3HIUIO T10
OTHOIICHHUIO K OOIIECTBEHHO-TIOJUTHYCCKAM COOBITHUSAM IPONUIOTO W HACTOSIIETO Ha OCHOBE
OCO3HAHUS W OCMBICIICHUS UCTOPHUH, TyXOBHBIX IICHHOCTEH M JJOCTHKCHHIA HAIICH CTPaHbI;

— TOTOBHOCTH M CIIOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHIO W CAaMOBOCIIMTAHUIO B
COOTBETCTBHUU C OOIICUETIOBEUSCKUMHU IIEHHOCTAMH W HIcalaMd TPa)JTaHCKOTO OOIIEeCTRa,
MOTPEOHOCTh B (PM3UIECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHSAX CIIOPTHBHO-03I0POBUTEIIBHOMN
NEATEeIIbHOCTBIO;

— TPUHATHE W peau3alusl [MEeHHOCTEeH 3I0pOBOTO U 0e30macHOro oOpasa KU3HH, OEpeKHOEe,
OTBETCTBEHHOE€ W  KOMIIETEHTHOE OTHOIICHHWE K COOCTBEHHOMY  (HU3UYECKOMY |
TICUXOJIOTHYECKOMY 3JI0POBBIO;

—  HEMPHUATHE BPEIHBIX MPUBBIYCK: KyPEHUS, YIIOTPEOICHUS aJIKOTOJISI, HAPKOTHKOB.

JIMYHOCTHBIE Ppe3yJbTaTbl B c(epe OTHOIIECHUI O0YYAKOIUXCH € OKPY:KAIMIUMU
JIIO/IbMU:

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJECHHE HA OCHOBE YCBOCHUS OOIICUYETIOBEUECKUX
LEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS WM TIOBEJIEHHS B MOJUKYJITYPHOM MHUpPE, TOTOBHOCTH U
CIOCOOHOCTH BECTU AMAJIOT C JPYTUMHU JIIOJIbMU, TIOCTUTaTh B HEM B3aMMOTIOHMMaHUS, HAXOIUTh
oOIl1ue eu U COTPYIHUYATD [Tl MX JOCTHKCHHUS,

— TOpUHATHE  TyMaHUCTHYECKHX [IEHHOCTEH, OCO3HaHHOE, YBKUTEIHHOE u
N00poXkKenaTeIbHOe OTHOIIEHHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CHOCOOHOCTH K COMEpEeXMBAHHUIO M (JOPMUPOBAHUE MO3UTUBHOIO OTHOIICHUS K JIIOISM, B
TOM YHCJIE€ K JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbsl U HMHBANWJaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3NYECKOMY U ICUXOJIOTUYECKOMY 37J0POBBIO
JPYTUX JIIOJIEN, YMEHUE OKa3bIBaTh IIEPBYIO MIOMOILIb;

— (opmHpoBaHHE BBIPAKEHHOW B TOBEJAECHUM HPABCTBEHHOM MO3UIUMM, B TOM YHCIE
CIOCOOHOCTH K CO3HATENIbHOMY BBIOODPY 100pa, HPaBCTBEHHOI'O CO3HAHUS U MOBEIECHUS HA OCHOBE
YCBOEHHsI  OOIEYETOBEYECKUX IIEHHOCTeH W  HPaBCTBEHHBIX YYBCTB  (4eCTH, JIOJTa,
CMpPaBEAIMBOCTH, MUJIOCEPIHS U APYKETIOOHS);

—  Pa3BUTUE KOMIIETEHLUN COTPYAHMUYECTBA CO CBEPCTHHUKAMH, JETHbMH MJAJLIEr0 BO3pacTa,
B3pOCIBIMH B  00pa3oBaTeibHOM, OOLIECTBEHHO TOJE3HOH, Yy4eOHO-HCCIeI0BaTEIbCKOM,
IIPOEKTHOM M IPYTUX BUAAX AESITEIbHOCTH.



JInuHOCTHBIE pe3yJbTaThbl B cepe OTHOLIEHHI O00yYaOIIMXCHA K OKPY’KAKIIEMy MHPY,
JKHBOM NpUPoO/e, Xy10KeCTBEHHOH KYyJIbType:

—  MHPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAYUMOCTH
HayKH, TOTOBHOCTh K Hay4YHO-TEXHMUYECKOMY TBOPYECTBY, BJaJIeHUE JIOCTOBEPHOU MHpopMaluei
0 NEepCa0BBIX JOCTHIXXCHUAX n OTKPBITUAX MHpOBOﬁ n OTEUECTBECHHOM HAayKH,
3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX 00 YCTpOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIE CaMOOOpa3OBaHHIO, Ha
MPOTSHKEHUM BCEH JKM3HU; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHEUIHOM MpogecCHOHaNbHON U 00IIECTBEHHOM 1A TENbHOCTH;

1.1.2 IInanupyemsble MeTanpeaMeTHbIe pe3yJbTaThl ocBoeHust OOII
MeranpeameTHble  pe3yiabTaTbl  OCBOEHHMS OCHOBHOW  00pa3oBaTENbHOM  MPOrpaMMBI
MIpe/ICTaBJIeHbI TPEMsI IPYNIIaMH YHUBEpPCAIbHBIX YueOHbIX aAericTBuil (YVY/]]).

1.PerynsiTuBHbIe yHUBEpCAJIbHbIC YUeOHbIC AeliCTBUSA
BbpInyCKHUK HAy4YUTCH:

—  CaMOCTOSITSIIBHO OMPEACTATh IIEIH, 3aJaBaTh IMapaMeTpbl M KPUTEPUH, 1O KOTOPHIM
MOKHO OIIPEACTINUTD, UTO LECJIb JOCTUTHYTA,

—  OLICHHWBATh BO3MOJKHBIC TIOCIICICTBHS TOCTH)KCHUS MMOCTABJICHHOW IIENIU B NIESATEIHHOCTH,
COOCTBCHHOW KM3HHM W JKU3HU OKPY)KAIOIIUX JIIOJICH, OCHOBBIBASCH HA COOOPAKEHHSIX 3TUKU U
MOpaJIH;

— cTaBUTh W (GOPMYIHPOBATH COOCTBEHHBIE 3a/ladll B OOpa30BaTEIbHOW ACSITEIBHOCTH U
KU3HCHHBIX CHTYaIlUsX;

— OIEHHMBAaTh pPECypChl, B TOM 4YHCJIE€ BpeMs U Jpyrue HEMaTepUalIbHBIE PECYPCHI,
HEOOXOAUMBIC IS IOCTHKCHHS TTOCTABICHHOW 1EITH;

— BBIOMpaTh MyTh JOCTH)KCHHUS II€NIM, IUIAHUPOBAaTh pEUICHHE TIOCTABJICHHBIX 3aj1ad,
ONITUMU3UPYS MaTepUAIbHBIC U HEMaTEPUAIbHBIC 3aTPAThI;

—  OpraHu30BbIBaTh J(PQPEKTUBHBI TIOUCK PECYpCOB, HEOOXOIMMBIX JUIS JIOCTHKCHHUS
MOCTaBJICHHOM 11EJIH;

—  CONOCTABJIATH NOJYYCHHBIA PE3YNIbTAT ACSITCIBHOCTH C IOCTABICHHOW 3apaHee Ieblo.

1.2 Ilo3HaBaTe/IbHbIE YHHBepPCAJIbHbIe Y4eOHbIe JelicTBUSA
BbIyCKHUK HAYYHUTCH:

—HCKaTh U HaXOJUTh 000OIIEHHbIE CIIOCOOBI PEIIeHUs 337a4, B TOM YHCIE, OCYIIECTBIATh
pa3BepHyThIi HHGOPMAIMOHHBII TMOMCK M CTaBUTh HAa €ro OCHOBE HOBBIE (yueOHble H
N03HaBaTeNbHbIC) 3a1a4H;

—KPUTUYECKH OLIEHUBaThb W MHTEPIPETUPOBaTh MHMOPMAIMIO C Ppa3HbIX MO3ULUH,
pacro3HaBaTh U (PUKCUPOBATH IPOTUBOPEYUS B MH(POPMAIIMOHHBIX HCTOYHUKAX;

—HCMOJB30BaTh Pa3INYHbIE MOJEIBHO-CXEMATUUECKUE CpPEACTBA Ul IIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TaK)Ke MPOTUBOPEUMA, BBISBIIEHHBIX B MH(POPMAITMOHHBIX
HCTOYHUKAX;



—HaXOJWUTh U IPUBOJIUTH KPUTUYECKUE apryMEHThl B OTHOLIEHUM JEHCTBUN M CYKIECHUUN
JpYroro; CIIOKOWHO W pa3yMHO OTHOCHTBCS K KPUTUYECKMM 3aMEYaHHUSIM B OTHOILIEHUU
COOCTBEHHOTO CYX/IEHUS, pACCMAaTPUBATh UX KaK PECypC COOCTBEHHOTO PAa3BUTHUS;

—BBIXOJUTh 32 PaMKH Y4eOHOTO NpeAMeTa M OCYIIECTBIIATH IEJICHANPABICHHBIA MOUCK
BO3MOXHOCTEH JJIsl ILIMPOKOI0 NEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;

—BBICTpAauBaTh MHIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAs OrPAHUYEHUS
CO CTOPOHBI JPYTUX YYaCTHUKOB U PECYPCHBIE OIPaHUYEHUS;

—MEHSTh U YIepKUBATh pa3Hble NO3UIIMU B I03HABATEIILHOMN AEATEIbHOCTH.

1.3KoMMyHHUKaTHBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBHA
BbInycKHUK HAY4YHTCS:

—OCYIIECTBIIATH JCIIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTEIbHOM OpraHM3allMi, TaK W 3a €€ Mpeleiaamu), Moaouparh MapTHEPOB IS
JCIOBOM KOMMYHHUKAIIUU HCXOJS W3 COOOpakeHWU pe3yIbTaTHBHOCTH B3aMMOJICHCTBHS, a HE
JIMYHBIX CUMITATHM;

—TIpH OCYIICCTBIICHUU TPYNIIOBOH pabOThl OBITHh KaK PYKOBOJTUTENEM, TaK W UWICHOM
KOMaHJIbI B pa3HBIX poJiAX (TeHepaTop WICH, KPUTHK, UCIIOJHUTEIb, BHICTYMAIONINH, SKCIIEPT U
T.1.);

—KOOPJWHHUPOBATh M BBIMOJHITH pPa0dOTy B YCJIOBHSIX pPEabHOTO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

—pa3BepHYTO, JIOTUYHO M TOYHO H3j]araThb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MMHCbMEHHBIX) SI3IKOBBIX CPEJICTB;

—pacro3HaBaTh KOH(MIMKTOTEHHbIE CUTyalldd M MpeAoTBpamiath KOH(MIMKTBL 1O HUX
aKTUBHOW (ha3bl, BBICTpaWBaTh JACIOBYI0O U 0O0Opa30BaTeIbHYI0 KOMMYHHKAIWIO, u30eras
JUYHOCTHBIX OLIEHOYHBIX CYXJICHUH.

L.4. IInanupyemble npeaMeTHbie pe3yabTaThbl ocBoeHus OOII

Pe3ynomamel  6a306020 ypo6HA OpUEHMUPOBAHbI HA O0WIYI0 (QYHKUUOHATLHYIO
2PAMOMHOCHIb, NONYYEHUE KOMNEMEeHMHOCHel 011 NOBCEOHEBHOU MCU3HU U 00uie2o
pazeumus. Ima zpynna pe3yavbmamos npeononazaem:

— TMOHUMAaHUE MpeAMETa, KIIOUYEBBIX BOIPOCOB M OCHOBHBIX COCTABJISIONINX 3JIEMEHTOB
M3y4aeMo# MpeaAMeTHOH 00nacTu, 4To 0OecreuynBaeTCcsl He 3a CUeT 3ayYMBaHUs OMpEeNIeHUN U
MpaBWJ, a TOCPEACTBOM MOJICIUPOBAHHUSI M TOCTAHOBKH MPOOJIEMHBIX BOIMPOCOB KYIBTYPHI,
XapaKTepHBIX [Tl TaHHOU MpeAMETHOM 00acTu;

— YMCHHUC DPCIIaTb OCHOBHBIC MNPAKTUYCCKHUC 3aa4H, XAPAKTCPHBIC JISI HUCIIOJIB30BAHUSA
MCTOJOB U UHCTPYMCHTApPUA JTaHHOH HpeZ[MeTHOﬁ O6J'IaCTI/I;

— OCO3HaHHUC paMoOK H3yqaeM0171 HpeHMeTHOﬁ O6J'IaCTI/I, OrpaHU4YC€HHOCTH MCTOHAOB H
HHCTPYMCHTOB, TUITUYHBIX CBsI3€l C HCKOTOPBIMHA APYI'UMU 00IaCTIMHM 3HAHHSL.

I[J'ISI HCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HU:
— HNOHHUMAHHUC IMPEAMCTA, KIIOYCBBIX BOIIPOCOB M OCHOBHBLIX COCTABJIAIOMIUX 3JICMCHTOB
I/I3y‘{aeM0ﬁ HpeHMCTHOﬁ 06HaCTI/I, 4TO 00€CIECUMBAETCS HE 3a CUeT 3ay4UBaHUA OHpCIlCJ'ICHI/Iﬁ n



MpaBWI, a TIOCPEICTBOM MOJICIUPOBAHMSI M TOCTAHOBKH IMPOOJIEMHBIX BOIPOCOB KYIBTYPHI,
XapaKTEPHBIX ISl JAHHOW MPEeMETHON 00J1acTH;

— YMEHHE peliaTh OCHOBHBIC MPaKTUYECKUE 3a7aud, XapaKTEepHbIE Jii HCIOJIb30BaHUS
METO/IOB ¥ HHCTPYMEHTApUs JaHHOU MPEeIMETHOM 00IacTH;

— OCO3HaHHME paMOK H3y4yaeMOW TMpeAMETHON o00JacTH, OrpaHUYCHHOCTH METOJOB U
WHCTPYMEHTOB, TUITMYHBIX CBSI3€H C HEKOTOPBIMH JIPYTUMU 00JIACTSIMU 3HAHUS

dnemenmol meopuu MHOIHCECME U MAMEMAMUYECKOU JI02UKU

—OnepupoBaTh Ha 0a30BOM YpoBHe' TNOHATUSAMH: KOHEYHOE MHOKECTBO, DIEMEHT
MHO>KECTBA, MOJIMHOKECTBO, NIEpeCceYeHNE U 0ObEIMHEHUE MHOXKECTB, YUCIIOBbIE MHOXECTBA Ha
KOOPAMHATHOW MPSIMOM, OTPE30K, HHTEPBAIL;

—OIepupoBaTh Ha 0a30BOM YpOBHE NOHATUSMU: YTBEPKACHUE, OTPUIIAHUE YTBEPIKICHUS,
UCTUHHBIE U JIOKHBbIE YTBEP)KJEHHUS, NpUYMHA, CJIEACTBHE, YACTHBIM ciydail oO1ero
YTBEPKACHUS, KOHTPIPUMED;

—HaXOJIUTh MepeceyeHre U 0ObEJMHEHHUE IBYX MHOKECTB, MTPE/ICTaBICHHbBIX IpauuecKky Ha
YHUCJIOBOU MPSMOM;

—CTPOWUTHh HA YHCIOBOM TMpPSAMOM NOJMHOXKECTBO YHCIOBOTO MHOYKECTBA, 3aJIaHHOE
MIPOCTENIINMH YCIIOBUSIMU;

—pacno3HaBaTh JIOKHBIE YTBEP)KICHHS, OIIMOKU B PaCCyXICHUSIX, B TOM YHCIIE C
HCIOJIb30BAHNEM KOHTPIPUMEPOB.

B noeceonesnoii srcuznu u npu usyuyeHuu Opy2ux npeomemos:

—HCIIOJIb30BaTh YMCJIOBbIE MHOKECTBA HA KOOPAUHATHON IPAMOM [UIsl ONIMCAHMS PEaIbHBIX
MPOLECCOB U SIBJICHUI;

—IPOBOJUTH JIOTUYECKUE PACCYKIACHHS B CUTyallUsIX IIOBCEIHEBHOM KU3HU

—Onepuposamv®  nousmusMu:  KOHEYHOe  MHOJCECMEO,  ONeMEeHm  MHOJICeCmed,
NOOMHOJICECMBO, NepeceueHue U 00beOUHEeHUe MHONCECMS, HUCTI08ble MHOJICecCmed Ha
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPEA, NOLYUHMEPEA, NPOMEICYMOK C BbIKOJOMOU
mouKotl, epaghuueckoe npedcmagienue MHOACECME HA KOOPOUHAMHOU NIOCKOCTU,

—onepuposamev NOHAMUAMU. YMEEpIcOeHue, OmpuyaHue YmeeplcoeHus, UCMUHHbIE U
JIOJICHbIE  YMBEPIHCOeHUA, NPUYUHA, Cle0cmeue, YACMHbIL Cayyat obweco YmeepicoeHus,
KOHmMpnpumep;

—npogepsams NPUHAONEHCHOCHb INEMEHMA MHONCECMEBY,

—Haxooumsv nepeceuenue U 00veOUHeHUue MHONMCECms, 8 MOM HUcCie NpeoCcmasieHHblX
epaguuecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU;

—Nnpoeooums 00KA3amelbHble pAcCyiHcoeHus 0Jisk 000CHOBANUSL UCHUHHOCIU YINGEPIHCOCHU.

B nosceonesnoil scuznu u npu uzyuenuu Opyux npeomemos:

—UCNONL306ANMb YUCIOBbIe MHONCECMBA HA KOOPOUHAMHOU APSMOU U HA KOOPOUHAMHOU
RIOCKOCMU OJ1s1 ONUCAHUSL PEATIbHBLX NPOYECCO8 U SGNCHUIL,

—npo6oOUMb OOKA3AMENbHbIE PACCYICOCHUS. 8 CUMYAYUSIX NOBCEOHEBHOU JHCUZHU, NpU
peutenuu 3a0a4 u3 Opy2ux npeomemos




Yucna u eviparxcenus

—OnepupoBate Ha 0a30BOM YypOBHE TOHSATHUSMH: LEJIO€ YHUCIO, JEITUMOCTh YHCEl,
OOBIKHOBEHHAsA JIpo0Ob, JecATUYHAs JpoOb, pPAMOHAIBHOE YHCIO, MPHUONMKEHHOE 3HAYCHHE
4KCJla, YacTh, J10JI, OTHOILIEHHWE, IPOLIEHT, IMOBBIIMIEHUE M IOHWKEHUE Ha 3aJaHHOE YMCIIO
MPOIICHTOB, MacIITao;

—OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSAMU: JOTapupM dYHCIa, TPUTOHOMETPHUECKAs
OKpPY>KHOCTb, I'paJlyCHasi Mepa yrja, BeIMYMHA YIJia, 33/laHHOr0 TOYKON Ha TPUTOHOMETPUYECKON
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJI0B, UMEIOLIUX IPOU3BOJIbHYIO BEINUUHY;

—BBITIOJHATH apu(PMeTHIECKUE ISHCTBUSA C LIEIBIMU U PAllMOHATIBHBIMH YHCIIAMH;

—BBINOJIHATD HECJIOXHbIE MPEOOpPa30BaHUS YMCIOBBIX BBIPAKEHUMN, COJEpPXKAIIUX CTETEHU
Yyucel, TM00 KOPHU U3 Yrce, TN00 JTorapudMbl YHCEIT;

—CpaBHUBAThH pallMOHAIbHBIE YKCIa MEXIY cO00i;

—OlLIEHUBATh U CPAaBHUBATh C PALIMOHAIBHBIMHU YHCIAMM 3HAUEHUS LENbIX CTEIEHEH YHced,
KOpHEH HaTypaJlbHON CTENEeHU U3 YHCEJl, JJIOrapu(MOB UHCEN B IPOCTHIX CIIydasx;

—n300pakaTh TOUKAMU Ha YUCIIOBOM MPAMOM 1IeJIble U pallMOHAJIbHbIE YUCIIA;

—n300pakaTh TOYKAMU Ha YUCIOBOM MPSMOM IeNble CTENEHU YUCENl, KOPHU HATypajJbHOM
CTETeHU U3 YHUCEJl, JIOTapu(MBbl YHCEN B IPOCTHIX CIydasx;

—BBINOJIHATDh HECJIO0XHbIE MpPeoOpa3oBaHusl LENbIX U APOOHO-palMOHAIBHBIX OYKBEHHBIX
BBIPAKEHU;

—BBIPAXKaTh B IPOCTEUIINX CIIydasiX U3 paBEHCTBA OJJHY IEPEMEHHYIO Yepe3 ApYyrue;

—BBIYMCIIATh B MPOCTBIX CIIydasX 3HAYEHHUs 4YHMCIOBBIX M OYKBEHHBIX BBIPAXKECHUH,
OCYIIECTBIIS1 HEOOXOIMMBIE MOACTAaHOBKH U IIPeoOpa3oBaHus;

—H300paxkaTh CXEMATUYECKH YroJl, BEIMYMHA KOTOPOTO BhIpaXKE€HA B rpajycax;

—OLICHUBATh 3HAKU CHHYCA, KOCUHYCA, TAHT'€HCA, KOTAHI€HCAa KOHKPETHBIX YIJIOB.

B nosceonesroii scuznu u npu uzyuenuu opyeux yueoHvix npeomemos:

—BBINOJIHATH BEIYMCIICHUS MPU PEIICHUH 3a/1a4 PAKTHYCCKOTO XapaKTepa;

—BBINOJIHATH IPAKTHYECKHUE PACUYCThI C MCIOIb30BAaHUEM MPH HEOOXOIMMOCTH CIPABOYHBIX
MaTEPHAJIOB ¥ BEIYMCIUTEIIBHBIX YCTPOUCTB;

—COOTHOCHUTh PEalIbHbIC BEJIUYHHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIET0 MHpa C MX
KOHKPETHBIMH YMCJIOBBIMU 3HAYCHUSIMU;

—HCIIOJIb30BaTh METOJbl OKPYIJICHHs, TPHONMKCHUS W TPUKUIKA TPU PEHICHUU
MPAKTUYECKUX 3a/1a4 ITOBCEIHEBHOM JKHU3HH

—CB80600HO Onepuposamv NOHAMUIMU. YeN0e HUCLO, OeIUMOCMb Yucel, O0ObIKHOBEHHAs
0podb, decamuynas Opobb, PAYUOHAILHOE YUCTO, NPUOTUINCEHHOE 3HAYEHUe YUCId, YACTb, OO0,
OMHOULeHUe, NPOYEHM, NOBLIUEHUE U NOHUNICEHUE HA 3A0AHHOE YUCLO NPOYEHMO8, MACUMAa0,

—NpUBOOUMb NPUMEPDL YUCETL C 3A0AHHBIMU CEOUCMBEAMU OCTUMOCMU;

—0onepuposamsv NOHAMUAMU: J02APUPM  HUCTA, MPUSOHOMEMPUUECKAs. OKPYHICHOCHIDb,
PAOUaHHas u 2padycHas mMepa yeud, eIuduHa yaid, 3a0aHH020 MOYKOU HaA MPUSOHOMEMPULECKOlL
OKPYIHCHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAH2EHC Yell08, UMEIOWUX NPOU3BOTILHYIO SETUYUHY,
yucia e u T,

—BLINONHAMb  apupmemudeckue Oelucmeus, couemads YCmHble U NUCbMEHHble Npuembl,
NPUMEHSISL NPU He0OX0OUMOCMU 8bIYUCTUMETIbHBLE YCMPOLICEA,



—HAX00UMb  3HAYUEHUs KOPHA HAMYPANIbHOU CMeneHu, CmeneHu ¢ PayuoOHATbHbIM
nokazameinem, 102apu@ma, Ucnoab3ys npu HeoOX0OUMOCMU BbIYUCIUMENbHbIE YCMPOUCMEA,

—NONb308AMBCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX paciemax,

—npogooums N0  U3BECMHbLIM (QOPMYIAM U NPABUIAM NpeoOpa308aHusi OYKEEHHbIX
8bIPAICEHUL, BKIIOUAIOWUX CIeNneHU, KOPHU, 102apudmbvl U mpueoHomMempuieckue QyHKYuu,

—HAX00UMb 3HAYEHUs] YUCTIOBbIX U OYKBEHHBIX BbIPANCEHUU, OCYWeCm8ss HeoOX0oumvle
NOOCMAHOBKU U NPeoOPA308aAHUSL,

—uU300padcamv cxemMamuyecku Yeol, 6elUdUHA KOMOpOo2o 8blpadceHa 8 2paoycax uiu
paouauax;

—UCNONIBL3068AMb NPU peuleHUU 3a0ad MadaIUuYHble 3HAYeHUss MPUSOHOMEMPUIECKUX (DYHKYULL
Venoe;

—8bINOIHAMb NEPEBO0 BENUUUHBL Y2lid U3 PAOUAHHOU MePbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnoti socuznu u npu uzyyeHuu Opyeux y4eOHvix npeomemos:

—8bINONIHAMb  OCUCMBUL C HUCTOBLIMU OAHHBIMU NPU PEeueHUU 3a0ay NPaKmuyecKozo
Xapakmepa u 3a0ay U3 PA3IUYHBIX O00OnACMeEl 3HAHUL, UCNOb3YS NpU  HeoOX0OUMOCMmU
CNpasoyHbvle MAMepuabl U GbIYUCTUMENbHBLE YCMPOUCMEA,

—OYeHUBamy, CPABHUBAMb U UCNOTL308AMb NPU PeUleHUU NPAKMUYECKUX 3a0ay YUCIo8ble
3HAUEHUsi  PealbHblX — GelUYUH,  KOHKDEmHble  YUCLO8ble  XAPAKMEPUCMUKU — 00BbeKmos
OKpYHCarOueco mupa

YPth?HeHll}l U Hepaeencmea

—PemaTe nuHEHBIC YypaBHEHHS U HEPABEHCTBA, KBAJAPATHHIC YPAaBHCHHS;

—pemate JorapudmMudeckie ypaBHeHus Buna log . (bx + ¢) = d u mpocTeie HepaBeHCTBA
Buaa log . x < d;

—pemaTh MoKa3aTeJibHbIE YpaBHEHUS, BUJA a*c=d (rme d MOXHO TIPEICTaBUTh B BHUJEC
CTENIEHU C OCHOBAHHMEM ) W MPOCTEHIMe HEpaBeHCTBA BUAA a* < d  (T/1e d MOXKHO NPEACTaBUTH
B BHJIE CTEIIEHN C OCHOBAHUEM a);.

—TIPUBOJUTh HECKOJIBKO TMPUMEPOB KOpPHEH MPOCTEHIIETr0 TPUTOHOMETPHUYECKOTO
ypaBHEHHUS BHJA: SIn X = 4, COS X = a, tg x = a, ctg x = a, TAe a — TadIUYHOE 3HAUYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUUYECKON PYHKIIUU.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

—COCTaBJISITh U PEIIATh YPAaBHEHUS M CHUCTEMbl YPABHEHUW NIPU PELICHUU HECIO0XHBIX
MPAaKTUYECKUX 3a/1a4

—Pewams payuonanvusie, nokazamenvhvle U 102apupmuieckue ypasHeHus u HepaseHcmad,
npocmetiuiue UPpAYUOHATbHbIE U MPULOHOMEMPUYECKUE VPAGHEHUs, Hepagencmed U ux
cucmemul;

—UCNONB3068AMb MeMOObl peuleHuss YPAGHeHUll: npusedeHue K 8Uudy «npouszsedeHue pasHo
HYII0» UTU «4ACTHOE PAGHO HYJII0», 3AMEHA NEPEMEHHBIX,

—UCNONIL306AMb MEMOO UHMEPBATIO8 OJisl PEULeHUsI HEPABEHCME,

—UCnonvL306amy  epaguieckuti  mMemoo Ol NPUOTUNCEHHO20 peuleHUsi YPAGHEeHUU U
HepaseHcms,

—uzobpaxcamv ~ Ha4  MPULOHOMEMPUUECKOU  OKPYICHOCMU — MHOMCECBO  peuleHull
npocmeuux mpu2oHOMempudeckux yYpaeHeHull U HepaseHcms;



—8bINOIHAMbL OMOOpP KOPHell VPAGHEeHUll UIU peuleHUll HepaseHCme 6 COOMEEemCmeuU ¢
OONONIHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUSMU.

B nosceonesnou sorcuznu u npu uzyueHuu Opy2ux y4eonvlx npeomemos:

—COCMasAmy U peuwams YPAeHeHUs, CUCMeMbl YPAGHEHUll U HePABeHCMEd Npu peuleHuU
3a0au4 opyaux yueOHvIX npeomemos,

—UCNONIBL306AMb YPAGHEHUS U HEPABEHCMBA O NOCMPOEHUS. U UCCLe008AHUSL NPOCTNEUUUX
Mamemamuyeckux mooeneli peaibHblX CUmyayuil Ui NPUKIAOHbIX 3a0a4;

—yMemb UHMEPNPemuposams NOJIVYEeHHbIN NPU pPeueHuU YpAeHeHUs, HepaseHcmeda Ui
cucmembsl pe3yibmam, OYeHUueamv e20 Nnpasoonododbue 6 KOHmMeKcme 3A0aAHHOU pPedanbHOl
cumyayuu uny nPUKIaoHou 3a0ayu

Dynkyuu

—OmnepupoBarh Ha 0a30BOM YpOBHE TMOHSATHUSMH: 3aBUCUMOCTh BEJIIMYWH, (DYHKIIHS,
apryMeHT W 3HaueHue (yHKIHHM, O00JacTh OMNMpeNeNeHHWs W MHOXECTBO 3HAaYeHUW (YHKIWH,
rpaduk 3aBUCHUMOCTH, TIpaduk (QyHKIUU, HYIW QYHKIUHA, TPOMEKYTKHM 3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha YUCIOBOM IPOMEXKYTKE, YObIBAHHE Ha YHCIOBOM INPOMEXKYTKE, HauboJjbllee U
HauMeHbIIlee 3HaueHNe PYHKLMU Ha YUCIOBOM MPOMEXKYTKE, epruoandeckas GyHKIMs, TEPUOI;

—OIepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMU: MpsMasi U 00paTHas MPONOPIUOHATIHLHOCTh
JTMHEWHasl, KBaJpaTU4Has, JiorapupMudecKkass M Moka3aTeabHast (PYHKIIMH, TPUTOHOMETPUICCKUE
byHKINH;

—pacro3HaBaTh  rpadWKH  DJIEMEHTApHBIX  (QYHKIUWA:  mOpsMod u  oOpaTHOM
MPOTIOPIMOHATBHOCTH, JIMHEWHOW, KBAJAPAaTUYHOH, JOTapu(PMUUYECKOH H TIOKA3aTeIbHOM
(YHKIIUNA, TPUTOHOMETPUIECKUX (PYHKITHIL;

—COOTHOCUTh  TpaduKu MIEMEHTApHBIX  (PYHKIIHIA: npsMod W oOpaTHOU
MPOTIOPIMOHAIBHOCTH, JIMHEWHOW, KBAAPAaTUYHOH, JOTapu(MUYECKOH H TOKa3aTeJIbHOM
(GyHKIHM, TPUTOHOMETPUYECKUX PYHKIUN ¢ HopMyliaMu, KOTOPHIMU OHH 3a/1aHBI;

—HaXO0JIUTh MO rpaduky npuOIMKEHHO 3HAUYECHUS (YHKIIMH B 3aJJaHHBIX TOUYKAX;

—omnpeaensaTh 1no rpaduky cBoOWCTBa (QYHKUMU (HYJIH, NMPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKA MOHOTOHHOCTH, HAaHOOJIbIIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

—CTpOUTh 3CKHU3 Tpaduka (PyHKIUHU, yIOBIECTBOPSIOIICH MPUBEACHHOMY HAa0OpYy YCIOBUMN
(mpoMeXyTKH BoO3pacTaHus / yObIBaHMS, 3HaueHHUE (YHKUMM B 3aJaHHOW TOYKE, TOYKU
AKCTPEMYMOB U T.J1.).

B nosceonesnoil scuznu u npu uzyuenuu Opyux npeomemos:

—OMpPEeeNATh Mo TpaduKaM CBOMCTBA PEalbHBIX MPOIECCOB M 3aBUCUMOCTEH (HanOOJIbIINE
M  HAUMCHBIIME 3HAYCHHUs, NPOMEKYTKH BO3pAaCTaHWs W  YOBIBAHHS, IMPOMEXKYTKH
3HAKOTMOCTOSIHCTBA H T.I1.);

—HMHTEPIPETUPOBATH CBONCTBA B KOHTEKCTE KOHKPETHOM MPAKTHUECKOW CUTYalluu

—Onepuposamv NOHAMUAMU: 3ABUCUMOCMb GETUYUH, (DYHKYUS, aApSYMEeHm U 3HaA4eHue
@yHKyuu, obnacmev onpedenenus U MHOICECMBO 3HAYEHUU QYHKYUU, 2paghux 3a8UcUMoCmu,
epaghux pynxyuu, Hyau GYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, 803DACMAHUE HA YUCTIO80M
npomesicymie, YObl6aHUe HA HUCTOBOM NPOMENCYMKe, HAUbOIbUlee U HAUMEHbllee 3HAYEeHUe
QYHKYUU HA YUCTIOBOM NPOMENCYMKe, NePpUoOUdecKkas (yHKyus, nepuoo, YemHas u HedemHas

@yHryuu;



—Oonepuposamev NOHAMUAMU. NPAMASA U OOPAMHASL NPONOPYUOHATLHOCMb, JUHEUHAS,
K8AOpamu4Has, 102apupMuieckas u noKa3amenbHas YYHKYuy, mpueoHomempuieckue yHKyuu,

—onpedensimy 3HaAYeHue QYHKYuU NO 3HAYEHUIO APSYMEHMA NpU PA3IUYHbIX CHOCOOAX
3a0aHusi hyHKyuU,

—Cmpoums 2paguKu U3y4eHHvIX GYHKYULL,

—OnucvIBams NO 2pagpuky U 8 NPOCMeUwux Ciyyasx no gopmyne nogeoenue u ceoucmea
@yHKYul, HaxXo0ums no 2paguxy QyHKyuU HauboIbLUIUE U HAUMEHbUIUE 3HAYEHUS,

—cmpoums 9cKu3 epaguxa Gyukyuu, yooeiemeopsaouel npueedeHHoMy HaAbopy Yci08utl
(npomedcymku  803pacmanus/yoviéanus, 3HauyeHue QYHKYuu 6 3A0aHHOU MmouKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU U M.O.);

—pewams ypasHeHus, npocmeliuiue cucmembvl YpaeHeHUll, UCNOIb3Ys CEOUCMBA (YHKYULL U
ux epaghuxos.

B nosceomnesnoti scusnu u npu uzyyeHuu Opyeux yueoHvix npeomemos:

—onpeoensims no epapuxkam u UCnoIb308amsv Ol peuleHUuss NPUKIAOHbIX 3a0ad C80UCMEa
PeanbHblX Npoyeccos u 3asucumocmeri (Hauboavuiue U HAuMeHbUiue 3HAYEHUS, NPOMEHCYMKU
go3pacmanus u yovl8anus QYHKYUY, NPOMeNCYMKU 3HAKONOCMOSHCMEA, ACUMNIMOMbL, NePUood U
m.n.);

—UHmMepnpemupo8anmsv C80UCMBA 8 KOHMEKCMe KOHKPEMHOU NPAKMUYECKOU CUMYayu;

—onpedenams no epaguxkam npocmeuuiue XapakmepucmurKu nepuooOuUyecKux Npoyeccos 8
ouono2uU, IKOHOMUKe, MY3blKe, PAOUOCBA3U U Op. (AMIIUMYOA, Nepuoo u m.n.)

dnemenmol MamemamuuecKko2o aHanu3a

—OnepupoBarh Ha 0a30BOM YpOBHE TMOHATUSAMH: NpPOU3BOJAHAs (GYHKIMH B TOYKE,
KacaresbHas K Tpaduky QyHKIUH, Tpou3BOAHAS (QYHKITUH;

—OIpeAeNaTh 3HaYeHHE MPOU3BOJHON (YHKIMHU B TOYKE MO M300pPaKEHUIO KacaTelbHOU K
rpaduKy, MPOBEICHHON B ATOU TOUKE;

—pemiath HECJIOKHBIE 33/1a4i Ha MPUMEHEHHUE CBSA3H MEXIy MPOMEKYTKaMU MOHOTOHHOCTHU
U TOYKaMH 3KCTpeMyMma (GYHKIMH, C OJHOM CTOPOHBI, U MPOMEXKYTKAMHU 3HAKOIOCTOSHCTBA U
HYJISIMH TIPOU3BOJIHON 3TOW (PYHKIIMHU — C APYTroOi.

B nosceonesnoil scuznu u npu uzyuenuu Opyaux npeomemos:

—MOJIL3YACh TpadukamMu, CpaBHHUBATh CKOPOCTH BO3pacTaHusi (pOCTa, MOBBIIICHUS,
YBEIMYCHHUS U T.I1.) WIK CKOPOCTH yObIBaHUs (TAJCHUS, CHU)KEHHS, YMCHBIIICHHUS | T.I1.) BEIUYUH
B pPeaJIbHBIX MPOIIeCCax;

—COOTHOCUTh TpaUKH pEANbHBIX TPOIECCOB M 3aBHCUMOCTEH C HX OINUCAHHSIMH,
BKITIOYAIONUMH XapaKTEPUCTUKUA CKOPOCTH WU3MEHEHHUsl (OBICTPBIN POCT, TUIABHOE TOHWKEHUE U
T.1L.);

—HCII0JIb30BaTh I'pa)MKU PEaTbHBIX MPOIECCOB JUIS PEIICHHS HECIO0XHBIX MPUKIATHBIX
3a7a4, B TOM YHUCIIE ONpeIesisisl o rpaduKy CKOPOCTh X0J1a Tmpoiiecca

—Onepuposams NOHAMUAMU. NPOU3BOOHAST (PYHKYUU 6 MOUKe, KACAmenvbHas K 2papuky
@yHKYUU, NPOU3BOOHASL DYHKYUU,

—8bIYUCTAMb NPOU3BOOHYIO OOHOUNEHA, MHO2OYNEHd, KBAOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbL QYHKYULL,



—8bIYUCAAMb  NPOUIBOOHbIE INEMEHMAPHLIX DYHKYUl U UxX KOMOUHAYUL, UCNOAb3YS
CHpagouHble Mamepuavl,

—uccrnedosams 8 NPOCMENWUX CAY4aaxX QYHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubovuue U HauMeHbliue 3HAYeHUs. YYHKYULL, Cmpoums 2paguky MHO2OUIEHO8 U NPOCHMEeUUUX
PAYUOHATILHBIX PYHKYULL C UCNONIL30BAHUEM ANNAPAMA MAMEMaAMU4ecKko20 aHaIu3d.

B nosceonesnoii sorcuznu u npu uzyuenuu opy2ux y4eOHbvix npeomMemos:

—pewams NpuKIaonvle 3a0auu U3 Ouono2UU, QUIUKU, XUMUU, OKOHOMUKU U OpYeUx
npeomemos, CA3aHHble C UCCLe008AHUEM XAPAKMEPUCMUK DealibHbIX NPOYeccos, HaAX0HCOeHuem
HaubOIbWUX U HAUMEHbUUX 3HAYEHUl, CKOPOCMIU U YCKOPEHUS U M.1.;

— UHMeEPNPEeMUPOB8aAmMb NOJYYEHHbLE Pe3YIbmambl

Cmamucmuxa u meopus eepwzmuocmeﬁ, JqocuKka u KOM6unam0puka

—OnepupoBarh Ha 0a30BOM YypPOBHE OCHOBHBIMU OIHCATENbHBIMH XapaKTEPUCTHKAMU
YHICIIOBOr0 Habopa: cpenHee apupMeTnyeckoe, MeinaHa, HauOoJIblee U HauMEeHbIlIee 3HAYEHUS;

—OoInepupoBaTh Ha 0a30BOM YypPOBHE TMOHATUSIMU: YacTOTa U BEPOSTHOCTH COOBITHS,
CITydaifHbIH BBIOOP, OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

—BBIYHCIATE BEPOATHOCTU COOBITHI HAa OCHOBE noacyeTa 4yucia ucxoaos.

B noeceonesnoii scuznu u npu usyvyeHuu Opyaux npeomemos:

—OLIEHUBATh ¥ CPABHUBATh B MPOCTHIX CIy4asiX BEPOSITHOCTU COOBITHH B peabHOM KU3HU;

—YHUTaTh, CONOCTABJIATh, CPABHUBATh, MHTEPIPETHPOBATH B IMPOCTHIX CIy4asX peasibHbIE
JIAHHBIE, IPECTABICHHBIE B BU/E TaOIUILl, AUarpamMm, rpaMKoB

—Umemsv npedcmasnenue o0 OUCKDEMHBIX U HENPEPLIGHBIX CAVYAUHBIX GETUUUHAX U
pacnpeoeneHusx, 0 He3A8UCUMOCIU CLYYAUHbIX BENUYUH,

—umemnv npeocmagieHue 0 MamemMamuyeckom ONCUOAHUU U OUCHEPCUL CTLYUALIHBIX GENUYUH,

—umemv npeocmasnenue O HOPMANbHOM pAcnpeoeleHuu U Hnpumepax HOPMAalbHO
PAacnpeoeneHHbIX CAYUAUHBIX GeTUYUH,

—NnoHUMAmMb  CYyMb  3aKOHA OONbUWIUX HuUcel U B8blOOPOUHO20 Memood UsMepeHus
seposimHocmet,

—umemsb npedcmasienue 00 YCI08HOU EPOAMHOCIU U O NOTHOU 8EPOSMHOCU, NPUMEHAMb
UxX 6 peweHuu 3a0ay;

—umemv npeocmagienue 0 GANCHbIX YACMHBIX GUOAX pACHpeOeNeHuli U NPpUMEHAMb UX 6
peuieHuu 3a0au,

—umemb npedcmasgieHue 0 KOppeisyuu CLy4atiHblx 6eIUYUH, 0 TUHEUHOU pecpeccul.

B nosceonesnoui sorcuznu u npu uzyuenuu opy2ux npeomemos:

—BbIYUCTAMb UTU OYEHUBAMb 8EPOSMHOCINU COOLIMUL 8 PEAIbHOU HCUSHU,

—8bIOUpams nooxoosaujue Memoosl nNpeocmasierHus u 00padbomKu OAHHLIX,

—yMemb peuiams HecCl0MHCHbIe 3a0ai HA NPUMEHEHUe 3aKOHA OONbULUX YUCET 8 COYUONIOUU,
cmpaxoeanuu, 30pagooOXpanenuu, obecneyeHuu 0e30NACHOCMU HACEeNeHUs 6 YPe3GbIUAlHbIX
cumyayusx

Texcmoevle 3a0auu

—Pemath Hecio)KHBIE TEKCTOBBIE 337]a4 pa3HBIX TUIIOB;



—aHAM3UPOBATh YCIOBUE 3aJaud, MPH HEOOXOIUMOCTH CTPOHUTH JUIS €€ PEeIIeHUs
MaTeMaTHIECKYIO MOJICTh;

—MOHUMATh M HMCIIOJIb30BATh I PEIICHUs 3aadu MHPOPMAIUIO, TIPEICTABICHHYIO B BHUJIC
TEKCTOBOU M CUMBOJILHOM 3aIMCH, CXeM, TaOIUII, Tuarpamm, rpadukoB, PUCYHKOB;

—JIEHCTBOBATH TI0 AJITOPUTMY, COJIEPKAIIEMYCS B YCIIOBUH 3a/1a4H;

—HCII0JIH30BATh JIOTHYCCKHUE PACCYKICHUS MIPH PEIICHUN 33]1a49H;

—paboTaTth C W3OBITOYHBIMU YCIOBHSIMH, BbIOMpas W3 Bcel WH(GOpMAIUU, JaHHbBIC,
HEO0OXOIUMBIC JUISI PEIICHUS 3a1a49H;

—OCYILIECTBJISITH ~ HECJOKHBIM 1epedop BO3MOXKHBIX pELIeHHH, BbIOMpas U3 HHUX
OTNITUMAJTILHOE TI0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;

—aHATM3UPOBATh K HHTEPIPETUPOBATH TIOJTYICHHBIC PEIICHUS B KOHTEKCTE YCIIOBUS 3aJIa4H,
BBIOMPATH PEIICHMS, HEe TIPOTHBOPEYAITUE KOHTEKCTY;

—permarh 3a/1a9M Ha pacuyeT CTOMMOCTH MOKYITOK, YCIIYT, TIO€3/I0K | T.IT.;

—pemath HECJIOXHBIC 3aJa4d, CBS3aHHBIC C JOJICBBIM YYacTHEM BO BIIAJICHWH (DHPMOW,
MPENPUATHEM, HEJBUKHMOCTBIO;

—pemiarh 3aJa4d Ha MPOCTHIE MPOIEHTHI (CHCTEMBbI CKUIOK, KOMUCCHH) M Ha BBIYUCIICHHC
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB, KPSIUTOB M UIIOTEK;

—permarh MPaKTHYECKUE 3a/a4yH, TPeOYyoNue HCIOJIB30BAHMS OTPHIATEIBHBIX YHCET: Ha
oTIpeJieNIeHUEe TEeMIIepaTyphl, Ha ONpPE/CIICHNE MOJIOKECHHS Ha BPEMEHHOW OcH (JI0 Hamiel pbl U
MocJIe), Ha ABMKEHUE JIEHEKHBIX CPEICTB (MPUX0J/PACcX0]1), Ha ONPEACICHUE TJ1YOHMHBI/BHICOTHI U
T.IL;

—HCIOJIb30BaTh MOHATHE MaciuTaba Uisi HaXOKJEHUS PAacCTOSHUM M JUIMH Ha KapTax,
IJIaHaX MECTHOCTH, IJIaHaX TOMEIIEHU, BBIKpPOMKaxX, MpU paboTe Ha KOMIBIOTEPE U T.II.

B nosceonesnou scuznu u npu uzyyeHuu opyeux npeomemos:

—pemiath HECJIOKHbIE MPAKTHUECKUE 33/ayl, BOZHUKAIOUIUE B CUTYalUAX IMMOBCEIHEBHOM
HKU3ZHU

—Pewamyo 3a0auu pasuvix munos, 8 mom uucie 3a0auu NOSbIUEHHOU MPYOHOCMUL;

—8bIOUPaMb ONMUMATILHBIN MEeMOO peuleHuUs 3a0ayu, paccmampueas pasiuyHvlie Memoobl,

—CmMpoumsb MoOejlb peueHus 3a0ayu, NPo8ooUNb 00KA3AMENbHbLE PACCYHCOCHUSL,

—pewams 3a0a4u, mpebyruue nepebopa aApPUAHMO8, NPOBEPKU YCI0BUL, 6blOOPA
ONMUMANBLHO20 pe3yIbmama,

—aHAIU3UPOBAMb U UHMEPNPEMmuposams pe3yibmamsl 6 KOHmeKcme YCI08Us 3adayl,
8b10UpaAmMb peulens, He npomugopedaujue KOHMeKCcmy,

—nepegooums npu peulenuy 3a0aiu UHGoOpmMayuro U3 00HoU opmuvl 8 Opyeyio, UCHONb3Y5
npu HeoOX0OUMOCmU CXembl, mabauysl, epaghuxu, ouazspammol;

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

—peuiams npaxmuyecKue 3a0a4u U 3a0a4u u3 opyeux npeomemos

T'eomempus
—OmnepupoBath Ha 0a30BOM ypOBHE TMOHATHSAMH: TOYKa, TMpsMasi, IUIOCKOCTh B
MIPOCTPAHCTBE, MAPATIIETLHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEM;

—pacro3HaBaTh OCHOBHbBIC BH/bl MHOTOTPAHHUKOB (TIpU3Ma, MUPaMUa, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);



—n300pakath wu3ydaemble (QUTYphl OT PYKH M C HPUMEHEHHEM IPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB;

—JnienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y;

—M3BJIEKaTh  WMHPOPMANMIO O  TPOCTPAHCTBEHHBIX  T'€OMETPHUECKUX  (UTypax,
IIPEJICTaBICHHYIO HA YepPTEKax U PUCYHKaX;

—MpUMEHATH TeopeMy [ludaropa npu BEIYUCICHAN 3JIEMEHTOB CTEPEOMETPUUYECKHUX (PUTYD;

—HaxOAWTh OOBEMBI M IUIOMIAJM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C
MpUMEHEeHUEeM Qopmyi;

—pacrno3HaBaTh OCHOBHBIE BU/JIbI TN BpalleHUsl (KOHYC, IHJIMHAP, cdepa u 11ap);

—HaxoAUTh OOBEMBI M TUIOMAJAXM TMOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB W Tell
BpallleHus ¢ IpUMeHeHrneM (Gopmyi.

B nogceonesHoll dHcuzHU U npu U3yueHuu Opyux npeomemos.

—COOTHOCHTH a0CTPaKTHBIE T€OMETPUUYECKHE MOHATUS U (PAKTHI C PeaTbHBIMH KU3HECHHBIMH
00BEKTaMHU ¥ CHTYAIIHSIMH,

—HCIIOJIb30BaTh CBOWCTBA TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (UTyp mns pemreHus
THUTIOBBIX 33]1a4 MPAKTHIECKOTO COJICPIKAHMS,

—COOTHOCHTH TIONIATN TIOBEPXHOCTEH TEJI OJJMHAKOBOH (POPMBI Pa3IMIHOTO pa3mepa;

—COOTHOCHUTH 0OBEMBI COCYJIOB OJIMHAKOBON ()OPMBI pa3IMYHOTO pa3Mepa;

—oleHnBaTh (OpPMY TPaBUIBHOTO MHOTOTPAaHHMKA TIOCIE CIHJIOB, CPE30B W T.IIL
(ompenensTh KOJIMYEeCTBO BEPIIUH, peOep U rpaHei MoJydeHHbIX MHOTOTPAHHUKOB)

—Onepuposamv ~ nowsmusmMu:  MouKa,  NpsAMas,  NIOCKOCMb 8  NPOCMPAHCHEe,
napanierbHoCmy U NePNeHOUKYIAPHOCHb NPAMBIX U NIOCKOCMEl;

—NpUMeHsmb O peulenus 3a0ay 2eomempuyeckue (Gakmol, eciu YCi08usi NPUMeHeHUs!
3a0aHbl 8 A6HOU (hopme;

—pewams  3a0auu  HA HAXOJCOEHUe 2eOMempUYecKux Geluyur no oopasyam uiu
AnCOPUMMAM;

—o0enamo (8bIHOCHLIE) NIOCKUE YepmedCU U3 PUCYHKO8 O0beMHbIX hueyp, 6 mom qucie
pucosams U0 c8epxy, cOOKy, CMpoUms CeyeHuss MHO202PaAHHUKOG,

—U3BIEKAMb, UHMEPNPEemuposams U npeoopas0evléams UHOOPMAYUID O 2eOMEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha YePmetcax;

—NpUMEHsIMb 2eomempuieckue hpakmul s peulenuss 3a0ad, 8 Mom 4ucie npeonordearouux
HECKOIbKO WA208 PeuleHUsl;

—ONUCHIBAMb B3AUMHOE PACNOLONCEHUE NPIMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe;

—hopmynuposams c80LUCMBEa U NPUHAKU Pueyp;

—00KA3b186AMb 2COMEMPUYECKUE YIMBEPHCOCHUSL,

—gnadems CMAHOAPMHOU  Klaccugpuxayueli NpOCMPAHCMBEHHbIX Queyp  (nupamuosi,
npu3Mul, napaienenuneost);

—Haxooums 006veMbl U NIOWAOU NOBEPXHOCMEU 2eOMEMPUYECKUX MeNl C NPUMEHEeHUeM
Gopmyn;

—8bIYUCTAMb PACCMOAHUA U Yebl 8 NPOCMPAHCMEeE.

B nosceonesnou sorcuznu u npu uzyueHuu Opy2ux npeomemos:



—UCNONIL306AMb CEOUCMBA 2€OMEMPUYECKUX Queyp 01 peuleHus 3a0ay NpaKkmuieckoeo
xapaxkmepa u 3a0a4 u3 opy2ux ooiacmett 3HaAHUl

Bekmopul u koopounamut ¢ npocmpancmee

—OmnepupoBarh Ha 6a30BOM YPOBHE MMOHSATHEM JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE;

—HaXOJIUTh KOOPJMHATHI BEPIITUH Ky0a M MPSMOYTOJIHHOTO MapajuielieuIe/ a

—Onepuposamv NOHAMUAMU 0EKAPMOBbL KOOPOUHAMbBL 8 NPOCMPAHCHIEE, BEKMOD, MOOYlb
8EKMOpA, PABEHCMBO BEKMOPO8, KOOPOUHAMbI GEKMOPA, V20l MeNCOy GeKMOpPAMU, CKAAPHOe
npouseederue 6eKmopos, KOLIUHeapHvle 6eKMopbi,

—HAX00UMb paccmosnue Mexcoy O08YyMs MOUKAMU, CYMMY BeKMOpPO8 U NpousseoeHue
8EKMOPA HA YUCTO, V2Ol MeHCOY BeKMOpamMu, CKAIAPHOe NpoussedeHue, packiaobléams 6eKmMop
10 08YM HEKOJIUHEAPHbIM 8EKMOPAM,

—3a0a8amu NJIOCKOCMb YPABHEHUEM 8 0eKapMOoBoU cucmeme KOOpOUHAam;

—pewams npocmeliuiue 3a0ayu 86edeHueM 8eKmopHo20 baszuca

Hcmopuﬂ mamemamuKku

—OnuceiBaTh OTIENbHBIE BBIJAIOIIMECS pe3yJAbTaThl, MOJyYEHHbIE B XOJI€ Pa3BUTH
MaTeMaTHKU KaK HayKH;

—3HaTh MPUMEPbl MAaTEeMATUYECKUX OTKPHITHUM M UX aBTOPOB B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOMW UCTOPHUEN;

—IIOHMUMATh POJIb MaTeMaTHKHU B pa3BuThu Poccun

—IIpedcmasnsams 6KIAO GbLOAIOWUXCS MAMEMAMUKOS 6 PA36uUmue MamemMamuky U UHbIX
Hay4HvIX obracmeti;

—NOHUMAMb PO Mamemamuku 6 pazeumuu Poccuu

Memoovt mamemamuxu

—IIpuMeHATh N3BECTHBIE METOBI IPY PELICHUH CTAHAAPTHBIX MATEMaTUYECKUX 3a]a4;

—3aMe4aTb M XapaKTepU30BaThb MATEMaTUYECKHME 3aKOHOMEPHOCTH B OKpY)Karollen
JNEUCTBUTEIILHOCTH;

—NPUBOJUTH IPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B MNPUPOJE, B TOM YHUCIE
XapaKTEPU3YIOIIMUX KPACOTY U COBEPIIEHCTBO OKPYKAIOIIEr0 MUpa U IPOU3BEACHNUN UCKYCCTBA

—HUcnonvzoeams ocHo8Hble MemOoObl O00KA3AMENbCMEd, NPOBOOUMb OO0KA3AMENbCMEO U
8bINOIHAMb ONPOBEPIHCEHUE,;

—NpUMEHAMb OCHOBHbIE MEMOObL PeUleHUs MAMeMAamuyecKux 3a0ay;

—HA 0CHOBE MAMEMamMu4ecKux 3aKOHOMEPHOCMell 8 NPUPooe XapaKxmepu3oeams Kpacomy u
COBEPULEHCINBO OKPYIHCAIOWe20 MUPA U NPOU3BE0eHUll UCKYCCMBA;

—NpUMeHAmb npocmeuuiue NpocpamMmuble CpeocCmea U dJ1eKMpPOHHO-KOMMYHUKAYUOHHbIE
cucmembl npu peueHuu MamemMamuyeckux 3a0ay

Heaesoii pa3aen:
IIpumepHas nporpamma pazsutus Y Y/l ABISETCSA OpraHU3allMOHHO-METOAUYECKOW OCHOBOM s
peamu3zaruu TpedoBannit PI'OC COO K TMYHOCTHBIM M METANpeAMETHBIM pe3yIbTaTaM
OCBOEHMS OCHOBHOM 00pa3oBaTeNbHON MporpaMMsel. TpeOGoBaHMs BKIIIOYAIOT:

—  OCBOGHHE MEXIIPEIMETHBIX MOHATHI (Hampumep, cucTreMa, MOJeib, MpodiiemMa, aHaju3,
CHHTE3, (aKT, 3aKOHOMEPHOCTb, (EHOMEH) U YHHUBEPCAJIbHBIX Y4EOHBIX  JEHCTBUI

(peTYJ]HTI/IBHBIC, IIO3HAaBAaTCJIbHBIC, KOMMYHI/IKaTI/IBHLIe);



—  CIIOCOOHOCTH MX MCIOJIB30BAHUS B IO3HABATEIILHOW U COI[MAIbHON TPAKTUKE;

—  CaMOCTOSITEJIbBHOCTb B IIJJAHUPOBAHUM U OCYILIECTBIECHUU YYEOHOW JEATEIBHOCTH U
OpraHu3aluy yueOHOTO COTPYIHHYECTBA C MIEIaroraMy U CBEPCTHUKAMU;

—  CIIOCOOHOCTh K TIOCTPOCHHUIO MHIUBHUAYaIbHOH 0Opa3oBaTeIbHON TPACKTOPWH, BIAJICHHE
HaBbIKaMU y4eOHO-UCCIIE0BATENbCKON U MPOEKTHON JAESITEIbHOCTH.

IIporpamma HampaBiieHa Ha:

— moBbimeHne 3(PPEKTUBHOCTH OCBOCHHS OOYJArOIIMMHUCS OCHOBHOW 0O0pa3oBaTEeNbHOU
MIPOrpaMMbl, a TAK’KE€ YCBOEHUE 3HAHUUN U YUEOHBIX IEHCTBUI;

— ¢opMmupoBaHHe y OOyYalOUIMXCS CHCTEMHBIX MPEJICTaBICHUM W ONbITa NPUMEHEHUS
METO/IOB, TEXHOJOTUH U (OpM OpraHuM3allMd MPOEKTHOW U y4yeOHO-UCCIIEOBATEIbCKON
JESITEIbHOCTH JUIsl TOCTHKEHUSI IPAKTUKO-OPUEHTUPOBAHHBIX PE3YIbTATOB 00pa30BaHUs;

— (opMupoBaHHMEe HABBIKOB pa3pabOTKH, peau3alid © OOIIECTBEHHOW Mpe3eHTAIlu!
00y4aroUMMuUCs pe3yabTaTOB HCCIEIOBaHUS, WHAMBUAYAJILHOTO IMPOEKTa, HAIpPaBIEHHOIO Ha

pellIeHre HaydYHOM, TMYHOCTHO M (WJIM) COLIMAIbHO 3HAUMMOM MPOOIeMBbI.
[IporpamMma obecrieunBaeT:

— pa3BuTHE Yy OOy4alOIIMXCS CIOCOOHOCTH K CaMOIIO3HAHUIO, CaMOPa3BUTHIO H
CaMoOTIpe/IeNIeHNI0;  (HOPMUPOBAHHE JIMYHOCTHBIX I[IEHHOCTHO-CMBICIIOBBIX OPHEHTHPOB U
YCTaHOBOK, CUCTEMBI 3HAYMMBIX COIUAIBHBIX H MEXINIHOCTHBIX OTHOIICHUH;

—  (QopmHupoBaHHWE YMEHHUH CaMOCTOSITEIHHOTO IJIAHUPOBAHUS M OCYIICCTBICHUS Y4eOHOU
NEATEIbHOCTH M OpraHu3ali y4eOHOT0 COTPYJHHYECTBA C IMEJaroraMM M CBEPCTHHKAMH,
MOCTPOCHHSI MHAMBHIyaTBHOTO 00pa30BaTeIbHOTO MaPIIPYTa;

— pemieHue 3aaad  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO ¥ IIO3HABATEIBLHOTO Pa3BUTHUSA
00yJaroIMXcs;

—  moBbilIeHHE 3(Q(EKTUBHOCTH YCBOCHHsI OOYYAIOIUMUCS 3HAHWA M Y4EOHBIX JIECHCTBHIA,
(dbopMUpOBaHKHE HAYYHOTO TUIIA MBIIIJICHUS, KOMIIETEHTHOCTEH B NMPEIMETHBIX 00J1acTsX, YUeOHO-
UCCIIEI0OBATEIILCKOM, TPOCKTHOM, COIIMAIBHOM IESTeIbHOCTH,

— CO3[@aHME YCJIOBUW Ui MHTETPAllMd YPOUYHBIX M BHEYpPO4YHBIX (opMm ydeOHO-
MCCIIEeIOBATENIbCKONW U MPOEKTHON AESATETbHOCTH OOYyYalolIMXCs, a TakKe MX CaMOCTOSTEIbHOMN
paboTHI 10 MOATOTOBKE U 3aIUTE UHAWBHIYaTbHBIX IPOEKTOB;

— (dopMHpOBaHHE HABBIKOB YyYacTHs B pa3NUYHbIX ¢dopMax OpraHmzanuu y4eOHo-
HCCIIEIOBATENIbCKON U MPOEKTHOM AESITENHbHOCTH (TBOPYECKUX KOHKYpCax, HAy4HBIX OOIIEecTBaXx,
HAyYHO-TIPAKTUYECKUX  KOH(EpPEHIUAX, OJUMIHNANAX, HAIHOHAIBHBIX 00pa30BaTENbHBIX

nporpaMmmax mu ,Z[p.), BO3MOJKHOCTD HOJIYYCHHA MTPAKTUKO-OPUCHTUPOBAHHOT'O PE3YJIbTATA,



—  IPAaKTHYECKYI0 HAalpaBIE€HHOCTb IPOBOAMMBIX HCCIEJOBAHUM W HMHAWBUYaJIbHBIX
IIPOEKTOB;

—  BO3MOXHOCTb  IPAaKTUYECKOTO  HCIOJb30BAHUS  NPUOOPETEHHBIX  OOYyYaIOUIMMHCS
KOMMYHHMKATHUBHBIX HaBBIKOB, HABBIKOB 1I€JIECTIOJIaraHMs], IJIAHUPOBAHUS U CAMOKOHTPOJIS;

— TMOJTOTOBKY K OCO3HAHHOMY BBIOOPY najbHEHIIero oOpa3zoBaHus U MPOQPEeCCHOHATLHON
NEATENBHOCTH.
Lens nmporpammsl pazputust YY ]| — obecnieunTh OpraHU3allMOHHO-METOAMYECKUE YCIOBUS IS
peajiu3allil CHCTEMHO-JIESTEIbHOCTHOIO MOJX0Ja TakuM 00pa3oM, 4TOObl IPUOOpETECHHBIE
KOMIIETEHIIUM MOIJIM CaMOCTOSITEJIbHO HCIIOJIb30BAaThCs OOYdYaloOIMMHUCA B pasHbBIX BUAAX
NEeSITeIbHOCTH 3a IpeseraamMu o0pa3oBaTeIbHOM OpraHu3aluy, B TOM YUCIe B IPO(eCcCHOHAIbHBIX
Y COIMABHBIX MTPO0ax.

B cooTBeTcTBUUM C yKa3zaHHOM II€NIbIO MpUMEpHas mporpamma pazButus Y Y] cpemnero oOiero
00pa30BaHUs OINpENEIsIeT CIeAYIOIINE 3a1a4u:

—  OpraHM3al{io B3aWMOJEWCTBUS MEAAroroB, 00ydaromIMUXCs U, B Cilydae HEOOXOIMMOCTH,
WX pOAWTENICH TIO COBEPIICHCTBOBAHUIO HABBIKOB IMPOEKTHOM W  HMCCIENOBATEIhCKON
NESTETPHOCTH, C(HOOPMUPOBAHHBIX HA MPEABIAYIIUX dTamax OOy4deHUs, TaKuM 0Opa3oM, 4TOOBI
CTaJI0 BO3MOXHBIM MaKCHUMAJIbHO IMHPOKOE W Pa3HOOOpa3HOE NPUMEHEHUE YHHBEPCAIBHBIX
y4eOHBIX IEWCTBHUI B HOBBIX JUIsl OOYUYaIOIIUXCS CUTYAIUsX;

— ofecrnevyeHre B3auMOCBSI3U CIIOCOOOB OPraHU3allii YPOUHOH M BHEYPOUHOU NEATEIbHOCTH
00yJaroIMXcsi IO COBEPIICHCTBOBAHUIO BiageHus Y Y/, B TOM uncie Ha MaTepuase coaepKaHus
Y4E€OHBIX MPEIMETOB;

—  BKJIFOUCHHE pa3BUBAIOIINX 3ajay, CIOCOOCTBYIOIINX COBEPIICHCTBOBAHUIO
YHHUBEPCAIBHBIX YYEOHBIX JIECHCTBHIA, KaK B ypPOUYHYIO, TaK M BO BHEYPOUHYIO NESATEIHLHOCTH
00yJaroImXcs;

— ofecrieyeHHe TIPEEMCTBEHHOCTH MPOTPaMMBbl PAa3BUTHUS YHHBEPCAJIbHBIX Y4e€OHBIX
NeUCTBUI MpU Iepexo/ie OT OCHOBHOTO OOILEro K CpelHeMY 0011eMy 00pa30BaHHUIO.
dopMuUpOBaHUE CHUCTEMBbl YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUH OCYHIECTBISETCA C YYETOM
BO3PACTHBIX OCOOCHHOCTEH Pa3BUTHS JTMYHOCTHOM M MO3HABAaTENIbHON cdep oOydaromuxcs. YVY /|
MIPEJICTaBISIOT COOON IENOCTHYIO B3aMMOCBS3aHHYIO CHCTEMY, OIpeesieMylo oOmeil JTOTuKoi
BO3PACTHOTO pa3BUTUA. OTIMYUTENBHBIMH OCOOCHHOCTSMHU CTapIlero IIKOJBLHOTO BO3pacTa
SBJISIOTCS: AaKTHUBHOE (OPMHUpPOBAHUE YYBCTBA B3POCIOCTH, BBIPAaOOTKA MHPOBO33PEHUS,
yOexAeHU, XapaKkTepa U KU3HEHHOTO CaMOOTIPEACTICHUSI.

CpenHee o6mee 06pa3013aHHe — OTall, Koraa BCC HpI/IO6peTeHHHe paHeC KOMIICTCHIUHN NOJDKHBI
HUCIOJIb30BAaThCS B MOJIHOM MCpC H HpI/IO6p€CTI/I XapaKTep YHUBCPCAJIBbHBIX. KOMHCTGHL{I/II/I,
C(l)OpMI/IpOBaHHBIe B OCHOBHOH IIIKOJI€ Ha npeaAMETHOM COACPIKAHUHN, TCICPb MOIYT OBITh
NEPCHCCCHBI HA ) KU3HCHHBIC CUTYyallu, HC OTHOCAIIHUECS K yqe6e B IIKOJIC.



2. COI[epH(aTeHBHLIﬁ pa3gesql mnporpamMmbl 110 MaTeMaTHKeE: anreﬁpe H HadJajJaamM
aHaJIn3a, reoMeTpun

OcHoBHasi 0a3oBasi mporpaMma

Aure0pa u HayaJIa aHAJIU3a

IloBTopenue. PemreHue 3agad ¢ HCHOIB30BAHWEM CBOMCTB YHCEI U CHCTEM CUHMCIICHMS,
JETUMOCTH, JIOJIEH W 4YacTei, MPOLIEHTOB, MOAYJel uucell. Pemenue 3agad ¢ MCIOIb30BaHUEM
CBOWCTB CTCNEHEW W KOpPHEH, MHOTOWICHOB, MPEOOpa30BaHWH MHOTOYICHOB U JPOOHO-
palOHaIbHBIX BbIPAXKEHUM.

Pemenue 3aga4 ¢ CNoJib30BaHUEM I'paAyCHOM MepBI yriia. Mo1ynb 4ucia U €ro CBOMCTBA.

Pemenue 3amau Ha ABM)KEHHE U COBMECTHYIO paOOTy € MOMOIIbIO JUHEWHBIX U KBAJIPATHBIX
YpPaBHEHUH W MX cuUcTeM. PemieHwe 3agad ¢ IOMOUIBIO 4YHCIIOBBIX HEPABEHCTB M CHUCTEM
HEPAaBEHCTB C OJHOIN MEepEMEHHOMN, C MPUMEHEHUEM M300paKEeHUSI YHCIIOBBIX TPOMEKYTKOB.

Pemenue 3agay ¢ MCHOJIB30BAaHUMEM UHUCIOBBIX (QYHKUMN W uX rpaduxon. Vcnonb3zoBaHue
CBOMCTB U IpaMKOB JMHEHHBIX M KBAIPATUYHBIX (YHKIMMI, 0OpaTHON MpPONOPIHOHATIBLHOCTH U

byHKIIA Y = \/; . I'padnueckoe penienre ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpudeckass OKPYKHOCTb, paduanHas mepa yeaa. CHUHYC, KOCHHYC, TaHTEHC,
KomaHaeHc TPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIIECTBO U CIEACTBUS W3
Hero. 3HayeHus TpuroHomerpudeckux Gpynkmuit st yrinos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

, E, E,E, z pan). DPopmyavl CLOHCEHUs MPUSOHOMEMPUYECKUX  (QYHKyull, Gopmyvl
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npugeoerus, hopmynsl 080UHO20 apeyMeHmA..

Hynu ¢yHKuMM, NOpOMEXYTKH 3HAKONOCTOSHCTBA, MOHOTOHHOCTh. HawuOosbliee u
HauMeHblIee 3HaueHne QyHkuuu. [lepuonnyeckne GyHkuuu. YeTHOCTh M HEYETHOCTh (YHKLIUU.
CnooicHvle pynkyuu.

Tpuronomerpuveckue QyHKIHH Yy =COSX,y =sinx,y=tgx. @yuxyus y=ctgx. CBoiicTBa U
rpaduKy TPUTOHOMETPUYECKUX (DYHKITHIA.

ApKKOCUHYC, apKCHUHYC, apKTaHreHC uucia. Apkkomaneenc yucna. llpocteiiue
TPUTOHOMETPUYECKHUE YpaBHEHUs. Perienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamuvie mpuecoHomempuieckue Qyukyuu, ux ceoticmea u epaguxu. Pewenue npocmetiwux
MPUSOHOMEMPUYUECKUX HEPABEHCME.

CreneHb c JIeCTBUTENBHBIM MOKAa3aTelIeM, CBOWCTBA cTeneHu. lIpocreiinive moka3aTelbHbIe
ypaBHEHUs U HepaBeHCTBa. [loka3aTenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.

Jlorapudm uymcna, cBoiictBa norapudpma. ecsatuunbiii norapudm. Yucno e. Hamypanvhwiii
noeapughm. TlpeoOpazoBanue norapumMuueckux BbIpakeHuil. Jlorapupmudeckre ypaBHEHHUS U
HepaBeHcTBa. Jlorapudmudeckas QyHKIUS U ee CBOHCTBA U TpaduK.

Crenennas ¢yHKIMS U ee CBOicTBa U rpaduk. MppanmoHanbHble ypaBHEHUS.

Memoo unmepsanos 0is peuieHus HepageHcma.

IIpeobpazosanus epaguxos Gyukyuii. cosue 60016 KOOPOUHAMHBIX OCeU, pACMsdiCeHUe U
colcamue, ompasxgcenue OMHOCUMENbHO KOOpOuHammuwix ocel. I paguyeckue memoowvl peuieHus
ypasHeHuu u HepaseHcms. Pewienue ypasnenuti u HepageHCms, COOEpHCAUUX NepemMenHyIo noo
3HAKOM MOOYIAL.



Cucmembvl NOKA3AMENbHLIX, N02APUPMUUECKUX U UPPAYUOHANbHLIX YypaeheHull. Cucmembl
NOKA3AMENbHBIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paguxu 3aummno oopammusix h)yHKyui.

Ypasuenus, cucmemvol ypaguenuil ¢ napamempom.

[IpousBomnas ¢ynkumum B Touke. KacarempHas k rpaduky ¢yHkuumu. ['eomerpuueckuii u
¢busnyeckuii  cMBICT  mpow3BOAHON. I[Ipow3BomHbie 3nmeMeHTapHbIX  (GyHKOUH. [lpasuna
oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuueckuii u pusuyecKuti cmMuici.

[TonsitTie o HenpepwhIBHBIX (QYyHKIUAX. TOYkM HKCTpeMyma (MakKCHMymMa W MHUHHUMYMA).
UccnenoBanue sneMeHTapHBIX (PYHKIIMH Ha TOYKH JIKCTPEMyMa, HAWOOJbIIEe W HANMEHbBIIIEE
3HAYEHHUE C MOMOIIBIO TPOU3BOJIHON. [locmpoenue epaghukos hyHKkyuii ¢ NOMOWbIO HPOU3BOOHDIX.
IIpumenenue npouzeo0HOU npu peulenuu 3a0au.

[TepBooOpa3nas. [lepsoobpasuvie snemenmapnvlx  Qyukyui. I[lowads KpuoauHeuHou
mpaneyuu. @opmyna Heromona-Jleuibnuya. Onpedenennviii unmezpani. Beiuucnenue nnowaoeii
NIOCKUX (u2yp u 06vemMos mei 8paweHus ¢ NOMOWbIO UHMeSPad.

I'eomerpus

[ToBTOpenue. Pemienue 3amad ¢ MpUMEHEHMEM CBOMCTB (GUIyp Ha IUIOCKOCTH. 3agadyd Ha
JI0Ka3aTelbCTBO W TIOCTPOCHWE KOHTPIpHUMEpOB. lcmonp3oBaHWE B 3amadax MPOCTEHIIHX
JIOTMYECKUX MpaBwi. Pemenne 3a1a4 ¢ UCIoIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH
B IPSMOYTOJIBHBIX TPEYroJbHUKaX, (DAKTOB, CBA3aHHBIX C YEThIpEXyroJbHUKaMU. Pemenue 3amaq
C HCIOJb30BaHHWEM (PAKTOB, CBS3aHHBIX C OKpYKHOCTsAMU. PemieHue 3amady Ha M3MepeHUs Ha
IUIOCKOCTH, BBIYMCIIEHHE MAJIMH W IUIoafel. Pewenue 3a0au ¢ nomowpio 6eKmopos u
KOOpOuHam.

Harnsanas crepeomerpus. Ourypsl U ux u3o0paxkeHus (KyO, mupamuaa, npusma). OcHogHble
noHAmus cmepeomempuu u ux ceovcmea. CeueHus Kyba u Terpa’pa.

Touka, npsiMast ¥ IIOCKOCTh B IIPOCTPAHCTBE, aKCUOMbI CTEPEOMETPUM M CIICACTBUS U3 HUX.
B3auMHoe pacrnosioxkeHue NpsIMbIX M IUIOCKOCTEH B mpocTpaHcTBe. IlapamienbHOCTh NpsAMBIX U
IUIOCKOCTEH B IpocTpaHcTBe. M300pakeHue MNpOCTEHIINX MPOCTPAHCTBEHHBIX (uryp Ha
IUIOCKOCTH.

Paccrosinus Mexay (purypamu B IpoCTPAHCTBE.

VYrasl B npocTpancTBe. [lepneHuKyIspHOCTh NPSAMBIX U INIOCKOCTEH.

ITpoexuus ¢urypsl Ha MI0CKOCTh. [IpU3HAKKM MEPHEeHAUKYISIPHOCTH NPSAMBIX U IJIOCKOCTEH B
npocTtpaHcTBe. Teopema o Tpex NepHeHIUKYIsIpax.

Msuororpannuku. [lapamienenunen. CBolicTBa NpsAMOYrobHOTO Napasenenunena. Teopema
ITudaropa B npoctpanctse. [Ipusma u nupamuja. [IpaBuiibHas nupamuia U NpaBUIbHAs MpU3Ma.
[Tpsimast mupamuia. DIeMeHTbI IPU3MbI U TUPAMUJIBI.

Tena BpameHus: HUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBa MPSIMOTO KPYTOBOTO
LHWIMHAPA, MPSIMOTO KPYyroBoro koHyca. M3o0paskeHue Tes BpaleHHsl Ha MII0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceyeHusi KOHyca (napaiieibHoe OCHOBAHUIO U
npoxoosujee uepes 8epPUIUHY), cedenus YUIUHOPA (NapaiiesibHo U NepReHOUKYIAPHO OCU), Cedetls]
wapa. Pazeepmka yununopa u konyca.

IIpocmeriwiue KoMOUHAYUU MHO202PAHHUKOS U MeN epawjenus medxcoy cobou. Beruncienue
3JIEMEHTOB POCTPAHCTBEHHBIX (Uryp (pedpa, 1uaroHasu, yrisl).

[Tnomans MOBEPXHOCTU MPAaBUIBHOM MUPaMUAbI U NpsAMOI mpusMel. Ilnomane nmoBepxHOCTH
MPSIMOTO KPYTrOBOT'O IMJIMH/IPA, IPSIMOT0 KPYyroBOTO KOHYyca M 11apa.



[Tonsitre 06 o6beMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI B uauHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOLICHHUS MEXKIY IUIOMIAIIMH TOBEPXHOCTEH W
o0beMaMu OJO0OHBIX TEIl.

Hesuoicenuss 6 npocmpancmee: napanienbHulil NepeHoc, YeHMpAalbHas CUMMEMpPUs, CUMMempus
omHocumenbHo naockocmu, nogopom. Ceoiicmea oOeudxcenuul. Illpumenenue OudiceHuli npu
peuteHuu 3a0ad.

BekTopel 1 koopauHATHl B mpocTtpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHCIIO,
yros Mexay Bekropamu. KoimHeapHble M KOMIUIaHApHBIE BEKTOPBI. CKaisipHoe npouszeedenue
gexkmopos. Teopema o pasznodceHuu 8eKmopa no mpem HeKOMHIaHaApHuiM eekmopam. Cranaproe
npouseederue 6eKmopos 8 Koopounamax. IlIpumeHneHue 8eKmopo8 Npu peueHuu 3a0ay Ha
HAxXoxcoeHue paccmosHutl, OJuH, niowaoel u 06vemos.

Vpasnenue niockocmu 6 npocmpancmee. Ypaguenue cgepol 6 npocmpancmee. Popmyaa 0ns
BbIUUCTICHUS PACCNOSHUSL MENHCOY MOUKAMU 8 NPOCMPAHCEeE.

BepositHocTh u cTaTucTUKa. PadoTa ¢ naHHBIMU

[ToBropenue. Pemenne 3amau Ha TabaM4HOE W rpadUyecKoe MpEeACTaBICHUE TaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HAaOOpPOB: CPEAHUX, HAUOONBIIEro H
HaUMEHBIIIETO 3HAueHUus, pa3Mmaxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomsi u
gepossmHocmu  codvimuii. Buluucnenue eeposmuocmell 6 OnLIMAx ¢ PABHOBOIMONCHBIMU
aeMeHmapuviMu ucxooamu. Pewenue 3aoau ¢ npumenenuem xombunamopuxu. Pewenue 3adau
Ha 6blYUCIEeHUE BEPOSMHOCMEU HEe3A8UCUMbBIX COObLIMUL, NpUMEHeHUe @QOopMYIbl CLONCEHUs]
seposmuocmetl. Pewenue 3adau ¢ npumenenuem ouazpamm Jinepa, Oepeda 6eposimHOCMel,
Gopmynvl bepruynnu.

Ycenosnasa  eeposmuocme.  Ilpasuno  ymuoowcenus  eeposamwuocmet. Dopmynra  noaHou
8€POAMHOCMU.

Jluckpemnvie cuyuyaiinvie genuuuHvl u pacnpeodenenus. Hezasucumvlie cuyyatiHvlie 8eiUYUHbL.
Pacnpeoenenue cymmor u npouszsedenuss He3a8UCUMBIX CLYYAUHBIX BEIUYUH.

Mamemamuueckoe ooxcudanue u oucnepcus CayyauHou eenuuunvl. Mamemamuueckoe
oJcuOaunue U Oucnepcus CymMmbsl CAy4auuslx eenuuuH. Ieomempuuyeckoe pacnpeodenenue.
bunomuanvnoe pacnpeoenenue u e2o ceoticmaa.

Henpepuvignvie cnyuaunvie senuyunvl. [lonamue o niomnocmu eepoamuocmu. Pasnomepnoe
pacnpeoeinetue.

IlokazamenvHoe pacnpeoeieHue, e2o0 napamempbi.

Ilonamue o HopmaneHoM pacnpedenenuu. Ilapamempsvi HOpMANLHO2O pachnpeoeneHUs.
Ipumepol cnyuatinblx @enuyuH, NOOYUHEHHLIX HOPMALbHOMY 3AKOHY (NO2peuwHoCms uzmepeHutl,
pocm uenosexa).

Hepasencmeo Uebviuwesa. Teopema bepuynnu. 3axon donvuiux uucen. Bvibopounwiii memoo
usmepenus geposmuocmelti. Pons 3axona 6onvuiux uucen 8 nayke, npupooe u oodwecmae.

Kosapuayus 0eyx cnyuaiinwix eenuyun. Ilonamue o koagpguyuenme xoppenayuu. Cosmecmuuie
Hab00eHUs 08YX CLYYAUHBIX 8elUtUH. BblioopouHblil Kodghduyuenm xopperayuu.



3. TemaTrnueckoe IJIaHMpPOBaHHe Kypca (0a30BblIil ypOBeHb)
Cooepotcanue npozpammot 10 knacca (6azoewiit yposens)

Cmenenv c Oeiicmeumensvhvim nokazamenem. (9 uac). CreneHb C JAeHCTBUTEIbHBIM
[I0Ka3aTejaeM, CBOMCTBa cTemneHU. PemieHue 3amad ¢ HMCHOJIb30BAaHUEM CBOWCTB CTENEHEH U
KOPHEH.

Beseoenue ¢ cmepeomempuio (2 yac) OCHOBHBIE MOHATUS CTEPEOMETPUM U MX CBOWCTBA.
Touka, npsiMast ¥ IVIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

Ilapannenvnocms npamoix u naockocmei (12 yac) BzaumHoe pacrosioxkeHUE MPSAMBIX U
IUIOCKOCTEH B mpocTpaHcTBe. llapamnenbHOCTh NPSAMBIX U IUIOCKOCTEM B IMPOCTPAHCTBE.
N3006pakenne npocTelmx NpoCTPAaHCTBEHHBIX (DUTYp Ha TNIOCKOCTH. YTJIbI B IPOCTPAHCTBE.

Cmenennaa ¢ynxkyua (10uac). CrenenHas ¢QyHKIUS U ee cBoiictBa U Tpaduk.
MonotoHHOCTh. YeTHOCTP U He4YeTHOCTh. IIpeoOpa3zoBaHusi TrpaduKoOB: CIBUT  BIOJb
KOOPJIMHATHBIX OCEW, pacTsLKEHHWE M C)KaThe, OTPaKEHHE OTHOCUTENIBHO KOOPAMHATHBIX OCEil.
HppaumnonansHusle ypaBHeHHs. CHCTEMBI MPPALMOHAIBHBIX ypaBHEHUM. Penienue ypaBHEHHMU U
HEpaBEHCTB, COJEpXKAIUX MEePEMEHHYI0 O] 3HakoM Moayis. ['paduyeckue MeTObl perieHus
ypaBHEHU U HepaBeHCTB. B3anMHo oOpatHble pyHKIMH. I'paduku B3auMHO 0OpaTHBIX PYHKIUH.
VYpaBHEHHsI, CHCTEMBI YPABHEHMI C TAPAMETPOM.

Ilepnenoukynapuocmos npameix u naockocmeii (I14uac) HarnsgHas crepeomerpus.
B3anMHOe pacmosiokeHue MPSMBIX U IIOCKOCTEH B mpocTpaHcTBE. M300paskeHre MpOCTEHIIIX
IIPOCTPAHCTBEHHBIX (GUIyp Ha IUIOCKOCTU. PaccrosiHme Mexay @urypamu B IPOCTPaHCTBE.
[TepneHqUKYISIPHOCTh TPSAMBIX M TIOCKOCTEH. [Ipoekiust ¢urypsl Ha TIOCKOCTh. [Ipu3Haku
NEPNECHIUKYIIPHOCTH TPAMBIX M IUIOCKOCTEM B  mpocTpaHcTBe. Teopema o0  Tpex
HEPICHIUKYJIIApax.

Hokazamenvnan ynkuua(9uac) IlokazatenpHass (YHKIUSA W €€ CBOMCTBA M rpaduk.
MoHoToHHOCTb. YeTHOCTb M HedeTHOCTh. IIpeoOpa3oBaHus rpaduKoB: CIOBUT  BJOJb
KOOPJIMHATHBIX OCEH, PaCTSDKEHHE M C)KATUE, OTPAKEHHE OTHOCUTEIBHO KOOPAMHATHBIX OCEH.
IloxazarenpHbple ypaBHEHHUS M HepaBeHCTBA. CHUCTEMBI MOKA3aTENbHBIX ypaBHEHHH. CHCTEMBI
[I0Ka3aTeIbHBIX HEPABEHCTB. Pelmenue ypaBHEHU U HEPABEHCTB, COIAEPKAIIMX [IEPEMEHHYIO 110
3HaKoM MoAyis. I'paduyeckne MeTo bl pelleHns ypaBHEHU U HEPaBEHCTB. Y paBHEHMsI, CUCTEMBI
YPaBHEHUH C IapaMeTpOM.

Mnuozozpannuxu(12yac) MuororpanHuku. durypsl U ux uzoOpaxeHus(kKyO, mupamuia,
npusma). [Tapamenenunen. CBoiicTBa npsmMoyroyibHoro napamienenunena. Teopema Iludaropa
B npocrtpaHcTee. [Ipusma u nupamuna. IlpaBunbHasg nupamuaa U npasuwibHas npusma. [Ipsamas
UpaMuia. JJEMEHThl NPU3Mbl U NHPaMUIbl. BbIUKCIEHHME 3JIEMEHTOB INPOCTPAHCTBEHHBIX
¢uryp(pebpa, auaronanu, yriael). CedeHuss kyba u TeTpadapa. [lnomans mnoBepXHOCTH
IIPaBUJIBHON MUPaMUIBbI U IPSAMOM IPU3MBI.

Jozapugpmuueckas  ynxkyua(12uac) Jlorapupm uyMciaa, CBOHCTBa  Jiorapudma.
Hecatuunblii norapudm. Yucno e.Harypanbhslit torapudm. I[IpeoOpazoBanus norapudmuieckux
BbIpaxkeHui. Jlorapudmuueckas GpyHKIUs U ee cBOHCTBa U rpaduk. MOHOTOHHOCTh. YeTHOCTh U
HedeTHoCTh pyHKIMH. [IpeoOpasoBanus rpadukoB (GyHKUUHU: CIBUT BJOJIb KOOPAWHATHBIX OCEH,
pacTshkeHHe M CKaTHe, OTpaKeHHWE OTHOCHTEIbHO KOOpAMHATHBIX ocedl.  Jlorapudmuueckue
ypaBHEHHMs U HepaBeHCTBa. [ 'paduueckoe pelleHHe ypaBHEHHH U HepaBeHCTB. Pemnenue
YPAaBHEHUH W HEPABEHCTB, COACPXKAILIMX IEPEMEHHYIO MOJ 3HakoM Moxayisa. CHucTeMbl



norapupmMudeckux ypaBHeHHNA. CUCTEMBI JorapupMHUECKIX HEpaBeHCTB. I paguueckre MeTo bl
pelieHus: ypaBHEHUM U HEPABEHCTB. Y PaBHEHHUs, CUCTEMBI YPAaBHEHMI C IIapaMeTPOM.

Bexmopvt ¢ npocmpancmee(9uac) Bektopsl B mnpoctpaHctBe. (CoXeHHE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha uncio. KomnHeapHble 1 KOMILIaHApHbIE BEKTOPHL. PasiioxkeHue o tpem
HEKOMILJIaHApHBIM BEKTOpaM

Tpuzonomempuueckue popmynst. (16uac) Tpuronomerpuieckasi OKpyKHOCTb, paldaHHAs
Mepa yria. CHHYC, KOCHHYC, TaHI€HC U KOTAHI€HC MpPOMU3BOJIbHOTO yria. (OCHOBHOE

TPUTOHOMCTPHYCCKOC TOXACCTBO U CICACTBHUA M3 HCIO. 3HaueHus TPUTOHOMCTPUYICCKHUX
mTmT T

¢byakmuii s yrmos 0°,30°,45°,60°,90°,180°,270°. (O,E,Z,E,pa,q). DopMyiBl  CIIOKECHUS
TPUTOHOMETPUYECKUX PYHKIUHN ,(DOpMYIIbl pUBEACHUS, POPMYIIBI JBOWHOTO apryMeHTa.

Tpuzonomempuueckue ypasnenus(l12uac) ApKcuHyC, apKKOCHUHYC, ApKTaHTCHC YHCIA.
ApPKKOTaHT€HC  YHCIIA. [Ipocreilmine  TPUTOHOMETPUYECKHUE  YPABHEHUS. Pemenne
TPUTOHOMETPUYECKUX ypaBHEHHMM. PemnieHne mpocTEeHIuX TPUTOHOMETPUUECKUX HEPABEHCTB.
Pemenne ypaBHeHUN M HEPAaBEHCTB ,COJICpPIKALIUX IMEPEMEHHYIO TOJ 3HAKOM MOAyJs. Meton
WHTEPBAJIOB JUIsl PEIICHUS HEPAaBEHCTB. YPAaBHEHHS, CHCTEMBl YPaBHEHHUU C TapamMeTPOM.
I'paduaeckoe pernenne ypaBHEHH 1 HEPABEHCTB.

Conepxanue nporpaMmsl 11 kimacca (6a30BbIN ypOBEHB)

Tpuzonomempuueckue @ynxkyuu (17 uac) llonstue o HemnpepbIBHBIX (yHKIusAX.Hynu
(GYHKIMH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HawmOoiblliee W HaWMEHBIICE
3HaueHne (QyHkouu. [lepuommyeckne GyHknuu. YeTHOCTP W HEYETHOCTh  (DYHKIIMA.
Tpuronomerpudeckue QyHKIUU y = sinx,y = cosx,y= tgx.®ynkmus Y = ctgx. CBoiicTBa u
rpa¢uku TpuroHoMmerpuueckux GyHkumidi.  OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIIUU, HX
cBoiictBa u rpaduku. [IpeodbpazoBanust rpadukoB (GYHKIIMNA: CABUT BIOJIb KOOPJIUHATHBIX OCEH,
pacTsbKEeHUE U CKaTHhe, OTPaKEHHWE OTHOCUTEIBHO KOOPAMHATHBIX Ocel. PemieHue mpoctermmx
TPUTOHOMETPUYECKUX HEPABEHCTB. APKCHUHYC, apKKOCUHYC U apKTaHT€HC YHCTIa.

Hununop, kouyc, wap. (17 uac) Tena BpamieHus: MWIMHAP, KOHYC, cdepa W miap.
OcHOBHBIE CBOWMCTBA MPSIMOTO KPYrOBOIO HWJIMHJPA, IPSIMOrO KPyroBoro koHyca. M3o0Opaxkenue
TeJ BpalleHHs Ha MIO0CKOCTH.

[IpencraBienne 00 yceyeHHOM KOHYCe, CEUeHHs KOoHyca (MapajuielbHOE OCHOBAHHUIO U
MPOXOJIAlIee Yepe3 BEpUINHY), CEUYEHUs HUIuHApa (mapaiieIbHO W MEePIEHINKYISIPHO OCH),
ceueHus mapa. PazBepTka UIMH/pA U KOHYCA.

HpOCTGfII.HPIG KOM6I/IH8.I_II/II/I MHOT'OT'PaHHUKOB U TCJI BPAILICHUA MCKIY co0oii.

[Inomans MOBEPXHOCTH MPSIMOTO KPYroBOI'O IMJIMHAPA, MPSMOTO KPYyroBOrO KOHyca U
nIapa.

Ilpouseoonan u ee ceomempuueckuii cmoicn (17 uac) IlpousBogHas (GyHKUUU B TOUKE.
KacarenpHass x rpaduky ¢yakuuu. ['eomerpuueckuil M (U3NYECKUH CMBICT TNPOU3BOIHOM.
IIpousBoanbie snemeHTapHblx (yHkumid. IlpaBuna auddepenuupoBanus. Ilonstue o
HenpepbIBHBIX (PYHKIMSIX. BTopas mpousBojHAas, €€ TeOMETpUUECKUil M (U3MUECKHI CMBICI.
[TpumMeHeHne Mpou3BOIHON NpH perieHu  3a1a4. ClIoxKHbIe PYHKIHH.

Oobvemovr men (12 uac) Tlonstue 06 ooveme . OObeM MHUpaMHIBl U KOHYCA, MPU3MBI U
muiHApa. O6bsem mapa. [Togobubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIASIMU
MOBEepXHOCTEN M 00beMaMU OJOOHBIX Tell.



Ilpumenenue npouzeoonoii Kk uccinedosanuto yukyuii (11 uwac) Touku sKcTpeMyma
(MakcumMyMa W MuHUMyMa). MccrenoBaHue >I€MEHTAapHbIX (YHKIMH Ha TOYKH AIKCTPEMyMa,
HauOoJiplllee M HauMEHbIIEEe 3HAYCHHWE C TOMOIIbI0 Npou3BoaHOU. [locTpoenue rpaduxos
(GyHKIUH ¢ TOMOIIBIO TPOU3BOAHBIX. [IprMeHeHe TPOU3BOIHON IPU PEIICHUH 3a/1a4.

Ilepeooopaznaa u unmezpan (9 uac) llepBooOpasznas. [lepBooOpasHble 37eMEHTAPHBIX
bysakmii. [Tnomane kpuBonuHelHOH Tpanennu. ®opmyna Hetorona-Jleiidonumna. OnpeeneHHbIi
UHTETpaj. BeruncineHne miomaneid miockux ¢Guryp m oObEeMOB Tel BpPAIICHUS C IMOMOIIBIO
UHTErpaia.

Memoo koopounam 6 npocmpancmee. /leusrxcenusn. (18 uac) BexTopbl U KOOpAMHATH B
npoctpacTBe. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpPAa Ha YHCJIO, YroJl MEXIy BEKTOpamH.
Konnuueapuble M KoMIuiaHapHble BeKTOpbl. CkalsipHOE€ NpPOU3BEACHHE BEKTOpPOB. TeopeMa o
Pa3iI0KEHUU BEKTOpa MO TPEM HEKOMILJIaHApHBIM BeKTopaM. CKalsipHOE MPOU3BEIEHNE BEKTOPOB
B KoopauHatax. [I[ppumeHeHne BEKTOpOB MpHU PELICHUH 3aJa4 Ha HAaX0XJACHUE PACCTOSIHUM, JJIUH,
wionaaed U o0beMOB. YpaBHEHHE IUIOCKOCTH B IPOCTPaHCTBE. YpaBHEHHE CQepbl B
npoctpaHcTBe. PopMyna A7 BBIUKUCICHHUS PACCTOSIHMSI MEXIY TOYKaMHU B IPOCTPAHCTBE.
JIBuKeHHs B TMPOCTPAHCTBE: MapajlieNbHbI IEepeHOC, LEHTpajbHasi CUMMETPHS, CUMMETPHS
OTHOCHTEJIBHO TUIOCKOCTH, TOBOPOT. CBOMCTBA NBUKEHUN. [I[ppuMeHeHne IBHKEHNI ITPU PEILICHUH
3a/1a4.

Bepoamnocmo u cmamucmuxa. Paboma ¢ oannvimu. (22 uac) IloBropenne. Pemenue
3aja4 Ha TabiuyHOe M Trpaduyeckoe MpeiCcTaBlIeHHE AaHHBIX. lcrosib30BaHME CBOWCTB U
XapaKTEePUCTUK YHCIOBBIX HAOOPOB: CPEIHHNX, HAUOOJIBILIEr0 U HAaMMEHBIIIETO 3HAaYCHUs], pa3Maxa,
nucnepcuu. PenieHue 3amad Ha ONpelesIeHHe YacTOThl M BEPOSITHOCTH COOBITUH. Bbruncienue
BEPOSITHOCTEN B ONBITax C PaBHOBO3MOKHBIMU 3JI€MEHTApHBIMHM HcXonaamMu. PereHue 3agaud c
MpUMEHEHHEM KOMOHMHATOpUKH. PelieHue 3amauy Ha BBIYHMCICHHE BEPOSITHOCTEH HE3aBHCHMBIX
coOBITHH, TIpUMEHEHHE (POPMYJBI CIIOKEHHs BEpOATHOCTEH. Pernenue 3amay ¢ NMpuMEHEHHEM
auarpaMMm  DWiepa, JepeBa BeposATHOCTEH, ¢opMmynbl bepHymmm. YciioBHas BEpOSTHOCTb.
[IpaBuno ymHOXXeHUs1 BeposiTHOCTe. DopMylia MOJHON BEPOSATHOCTHU. [[MCKpETHBIE CilydaiiHbIe
BEJTMYMHBI U pacnpeneneHus. HezaBucumble ciydaiiHble BeTHYMHBI. PacrnpeneneHue cymMMmbl U
MIPOM3BEICHNS HE3aBUCHUMBIX CIy4ailHbIX BEJWYMH. MaTemMaTHuecKkoe OXXHMJAHUE U JAUCIIEPCHS
cilydailHOM Benu4HMHbIL. MartemaTtuyeckoe OKUIaHWE M JUCIEPCUS CYMMBbI CIy4ailHBIX BEIMYHMH.
I'eomerpuueckoe pacrnpenenenue. buHoMuanbHOE pacnpe/esenre u ero cBoiictsa. HenpepoiBHbIe
ciydaiiHple BelMUYUHBL [lOHATHE O TUIOTHOCTHM BepOATHOCTH. PaBHOMEpHOE pacmpereneHue.
[TokaszarenpHOE pacmnpeneneHue, ero napaMmeTphl.

[lonsitue o HOpMalbHOM pacrpenesneHud. [lapameTpsl HOPMaJILHOTO paclpeieeHusl.
ITpumeps! cityyaliHbIX BEJMYMH, TOJUYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPELIHOCTh U3MEPEHUH,
poct uenoBeka). HepaBenctBo YeoObimeBa. Teopema bepHymin. 3akoH OO0JBIIMX YHCEl.
Br1060pouHBIif MeTOA H3MepeHus BeposiTHOCTeN. Posib 3akoHa O0JIBIIMX YUCEN B HayKe, IPUPOJIE U
oOmectBe. KoBapuanust nByx ciny4aiiHbix BenuuuH. [loHstHe o ko3(duimeHte Koppensium.
CoBMmecTHbIE HAOIIOIEHUS IBYX CITy4alHbIX BeIWYMH. Bo160pouHblil K03 HUIIHEHT KOppETAIUT.



Pacnpenesienue Tem no yacam 10 kiaacc (0a30Bblii ypoBeHb)

KoanyecrBo

Ne Tema 4acoB K.P.
1 [ToBTOpEHUE 9 1
2 CreneHsb ¢ 1eHCTBUTENbHBIN IOKa3aTeIeM 9 1
3 BBenenue B ctepeoMeTpuio 2 0
4 [TapamienpHOCT IPSAMBIX U INIOCKOCTEN 12 1
5 Crenennast GyHKIUSA 10 1

[lepnieHIUKYIIPHOCTD MPSIMBIX u
6 IJI0CKOCTEH 14 1
7 [TokazarenbHas QyHKUINS 9 1
8 MHororpasHuku 12 1
9 Jlorapudmuueckas GyHKIUSA 12 1
10 BexkTopsl B mpocTpaHcTBe 9 1
11 Tpuronomerpuueckue GopmMysbl 16 1
12 TpuroHomeTpuuecKkre ypaBHEHUS 12 1
13 [ToBTOpEeHUE 10 4
Hroro 136
Pacnpenenenue Tem no yacam 11 kiace (0a30Bblil YypPOBeHb)
KoanuecrBo

Ne Tema 4acos K.P.

1 [ToBTOpEeHME 9 1

2 Tpuronomerpudeckue GyHKIIUN 17 1

3 Hunuuap, KoHYyC, 1Iap. 17 1

4 [IpousBoHas U €€ TEOMETPUUECKUM CMBICIT 17 1

5 O6beMsI Ten 12 1

[IpumeHeHue Mpou3BOIHOM K HCCIIEI0BAHUIO

6 byHKIMI 11 1

7 IlepBooOpa3Has U UHTETpa 9 1

8 Meroz KOOpAUHAT B IPOCTPAHCTBE. JIBUKEHUS. 18 1

9 BeposTHocTh U cTatuctika. PaboTa ¢ JaHHBIMU. 22 1

10 [TomyrooBble, TOJ0BbIE KOHTPOJIbHBIE pAOOTHI 4 4

Hro
ro 136




Cornacuo @enepanbHOMYy 0a3MCHOMY Y4eOHOMY TUTaHY JJIsi 00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit denepanmu 11 0013aTeIBHOTO U3yUSHHUS MaTEMAaTUKU Ha Tare OCHOBHOTO OOIIETo
oOpa3oBanus oTBOAUTCS 0 136 wacoB u3 pacdera 4 gaca B Hepenmto B 10 u 11 ximaccax. [Ipu aTom
MpearnojaraeTcs MOCTPOCHUE Kypca B (popMe IMOCIIeoBaTeIbHOCTH TEMAaTHYECKUX OJOKOB C
YyepeoBaHNeM MaTepHaia 1o ajareope, aHanu3y, TeOMETPHUH.

Texkymuil KOHTPOJIb M IIPOMEKYTOUYHAs aTTECTalysl OCYILIECTBIISIIOTCA B COOTBETCTBUM C
«[lomo>xxennem 00 OCYIIECTBICHUH TEKYIIETO KOHTPOJS YCIEBAEMOCTH W MPOMEXYTOYHOU
aTTecraluu oOyvaronmxcs, ux popmax, IEpUOAUYHOCTH U MOPSIIKE IPOBEIACHUS.

TGKYHH/Iﬁ KOHTPOJIb OCYHICCTBIIACTCA C LECJILIO IMPOBEPKHU CTCIICHU WM KAa4CCTBA YCBOCHUSA
MaTepualia B XOJ€ €ro HM3ydeHHUs B CJeIyoumx (Gopmax: caMOCTOSTEIbHbIE, IPOBEPOUYHBIC U
KOHTPOJIbHBIE PA0OTHI, TECTHI, 3aYETHI, TPOCKTHI.

HpOMC)KYTO‘-IHaSI arreécTaluusa OCYHICCTBIIACTCA C LCIIBIO IMPOBCPKHU CTCIICHHM W KAa4YCCTBa
YCBOGHHUSI MaTepualia 10 pe3ylbTaTaM HW3yYeHHs] COJEp)KaHHWs y4eOHOro TpeaMera.
rOCY)IapCTBeHHaSI HUTOTOBaA aTTeCTalvs ITPOBOAUTCA B COOTBETCTBHUU C 3aKOHOAATCIIBCTBOM PO.



AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudpukat 603332450510203670830559428146817986133868575849
Bnageney, 3o6epHioc Onbra MNaenoeHa

OeicTeuTened C09.04.2021 no 09.04.2022



http://www.tcpdf.org

		2021-07-28T15:20:58+0500




