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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA YUEBHOI'O ITPEIMETA

1.1. JIu4yHOCTHBIE PE3yJIbTATHI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI JOJIKHBI OTPAXKATh:

1) poccuiickyro rpaxxaaHCKYI0 UACHTUYHOCTh, MATPUOTU3M, YBAXKEHHUE K CBOEMY HApOJy, UyBCTBA OTBETCTBEHHOCTH NEpE
Poaunoii, ropgoctu 3a cBOil Kpail, cBoro PoauHy, mpolioe U HacTosiee MHOTOHAIMOHAbHOro Haponaa Poccuu, yBaxeHue
rOCYJIapCTBEHHBIX CUMBOJIOB (repO, ¢ar, rTiMH);

2) TpaxAaHCKyl MO3UIMI0 KaK aKTUBHOIO M OTBETCTBEHHOI'O YJ€HA POCCHMHCKOro OOIIEecTBa, OCO3HAIOLIEr0 CBOM
KOHCTUTYLIMOHHBIE TMpaBa U OOSI3aHHOCTH, YBaXKAIOIIETO 3aKOH M MPaBONOPSAIOK, OOJaJarolIero 4yBCTBOM COOCTBEHHOIO
JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO TPAJAUIIMOHHBIC HAIIMOHAIBHBIE M OOIIEUYETOBEYECKUE TYMAHHCTHYECKUE W
JIEMOKpPATUYECKHUE IIEHHOCTH;

3) FOTOBHOCTH K ClIy>KeHHI0 OTEeUeCTBY, €ro 3alluTe;

4) chopMHpPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIECTBEHHOMN
NPAKTUKHU, OCHOBAHHOTO HA JUAJIOTe KYJbTYp, a TaKKe pa3iIudHbIX (JOpM 0OIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTa B
HOJIUKYJIBTYPHOM MHUPE;

5) chopMHPOBAaHHOCTH OCHOB CaMOPAa3BUTHUA U CAMOBOCIHUTAHHS B COOTBETCTBHH C OOIIEUETOBEUECKUMH IIEHHOCTSIMH U
ujceallaMi TPaKIAHCKOro O0OIlecTBa; TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOSITEIbHOW, TBOPYECKOW W OTBETCTBEHHOM
NEeATEIbHOCTH;

6) TOJIEpaHTHOE CO3HAHME U TMOBEJIEHHE B MOJHUKYJIBTYPHOM MHUPE, TOTOBHOCTh U CHIOCOOHOCTH BECTH JIUAJIOT C APYTUMHU
JIOJbMU, JIOCTUTAaTh B HEM B3aMMOIIOHUMAaHUs, HAXOAUTHh OOIIME LT U COTPYIHUYATH JUIsl UX JOCTHUKEHHUS, CIIOCOOHOCTH
MPOTUBOCTOSITh WACOJOTUM HKCTPEMHU3MA, HAIMOHAIU3Ma, KCEHO(POOWH, TUCKPUMHUHAIIMK IO COLUATBHBIM, PEIUTHO3HBIM,
PacoBbIM, HALIMOHAJILHBIM MPU3HAKAM U APYTUM HETATUBHBIM COLIUAJIBHBIM SIBJICHUSM;

(B pen. Ilpukaza MunoOpHayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMHU, JETHbMU MIIAJIIETO BO3pacTa, B3POCIBIMU B 00pa30BaTEeIbHOM, 00IIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, MPOSKTHOM U IPYTUX BUAAX JIESITEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJACHUE HA OCHOBE YCBOEHHUS O0IIEYEIOBEUECKUX [IEHHOCTEH;

9) rOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BAHHUIO, HA IPOTSIKEHUH BCEU KU3HU; CO3ZHATEIIHLHOE
OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIIEITHOW MPOPECCHOHAIBHON U OOIIECTBEHHOM JIESITEIIEHOCTH;

10) screTndeckoe OTHOUIEHHWE K MHUPY, BKJIKOYAs 3ICTETUKY ObITa, HAyYHOO W TEXHUYECKOrO TBOPYECTBA, CIOPTA,



OOIIECTBCHHBIX OTHOIIICHUH;

11) npunHsSiTHE W pealu3alui0 IIEHHOCTEW 30poBOro M Oe3omacHOTO oOpasza JKU3HHU, MOTPeOHOCTH B (PU3MUECKOM
CaMOCOBEPIIICHCTBOBAHUH, 3aHATHUSIX CIOPTUBHO-03I0POBUTEIBHON JEATEIHPHOCTHIO, HEMPHUATHE BPEIHBIX MPUBBIUCK: KYpPEHUS,
yIOTpeOICHUs aTKOTOJIs, HAPKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOC M KOMIICTCHTHOE OTHOIICHHWE K (DM3UYECKOMY M TICHXOJIOTHYECKOMY 3JI0POBBIO, Kak
COOCTBEHHOMY, TaK M JIPYTHX JIFOJICH, YMEHHE OKa3bIBaTh IEPBYIO ITOMOIIIb;

13) oco3HaHHBIN BEIOOP OymyIIeH mpodeccuu U BO3MOXKHOCTEH pean3arii COOCTBEHHBIX )KU3HEHHBIX TIAHOB; OTHOIIICHHE
K TpoeCCHOHATBHONW JCSITCIIBHOCTH KaK BO3MOXXHOCTHM YYacTHS B PEIICHUU JIMYHBIX, OOIICCTBCHHBIX, T'OCYJIapCTBCHHBIX,
OOIIEHAIIMOHAIIBHBIX MPOOJIEM;

14) chopMHUPOBAaHHOCTH SKOJOTHYCCKOTO MBIIUICHHUS, TMOHMMAHHUS BIUSHUS COIHMAIBHO-DPKOHOMHYECKUX TPOIECCOB Ha
COCTOSIHHE TIPUPOJTHON M COIMAIBHOM Cpebl; MPUOOPETEHHE OMBbITA YKOJIOTO-HAPABICHHON e TEIIbHOCTH;

15) OTBETCTBEHHOE OTHOIIICHUE K CO3/TaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSTUS [IEHHOCTEH CEMEHHON KU3HHU.

1.2. MeranpeaMeTHbIE PE3yJIbTAThI

MeranpenMeTHbIE Pe3yJIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbI TOJKHBI OTPaXKaTh:

1) ymeHue camMOCTOSTENBHO ONPEACNSATh LU ACATEIbHOCTH M COCTAaBIATH IUIAHBI JEATEIBHOCTH; CaMOCTOSITEIBbHO
OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIIBHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI TOCTHUKEHUS
MIOCTaBIICHHBIX 1I€JIeH U peau3alliy MIAHOB JeSATEIbHOCTH; BHIOUPATH YCIICITHBIE CTPATETUH B PA3IUYHBIX CUTYAIIMSIX;

2) yMeHue MPOIYyKTUBHO OOIIATHCA U B3aUMOJECHCTBOBATH B IMPOLIECCE COBMECTHOM JAESTENbHOCTH, YYUTHIBATH MO3UIIUU
JIPYTUX YYaCTHUKOB JEATEIIBHOCTH, Y(PHEKTUBHO pa3peniaTh KOHPIUKTHI;

3) BlajieHre HaBBIKAMH MTO3HABATEIbHON, YI€OHO-UCCIEI0BATEILCKON U MPOEKTHOMN NEeATEIbHOCTH, HABBIKAMU pa3perieHus
mpo0eM; CrOoCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOIOB PEIICHHs MPaKTUYECKUX 3aj]ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENIbHON MH(GOPMAIIMOHHO-TT0O3HABATEIBHON JCSATEIBHOCTH, BIIaJICHUE HABBIKAMHU
MOJIYYCHHsSI HEOO0X0auMOi mHGOpMAMi W3 CIIOBAapell pa3HBIX THUIOB, YMEHHWE OPHUEHTHUPOBATHCS B PA3NMUYHBIX HCTOYHHKAX
nHpOpMAITH, KPUTHYECKHN OLICHUBATH M HHTEPIIPETUPOBATH HH(POPMAITHIO, TTOTYIaeMYI0 U3 PA3TUIHBIX HICTOYHUKOB,

(B pen. Ilpukaza MunoOpuayku Poccuu ot 29.12.2014 N 1645)

5) yMeHue HCTIOab30BaTh CpelncTBa MHGOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TexHojorui (manee - MKT) B pemenun

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a]1a4 ¢ COOJII0ICHuEM TPeOOBaHUI SPrOHOMUKH, TEXHUKHU 0€3011aCHOCTH,



TUTHUEHBI, PpECYpPCcOCcOepeKeHUs, MPABOBBIX U STUYECKUX HOPM, HOPM MH(OPMAIIMOHHONW 0€301aCHOCTH;

6) yMeHue OIpeAeaTh Ha3HaYeHUE U (PYHKIMH Pa3IMYHBIX COLMAIbBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEbHO OLIEHMBATh W NPUHUMATh PELICHUS, ONpPEAEISAIOIINe CTPATErui0 IOBEJECHUSA, C YYETOM
IPAKIaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEM;

8) BlaJieHUE SA3BIKOBBIMHU CPEJICTBAMM - YMEHHUE SICHO, JIOTMYHO U TOYHO M3Jaratb CBOIO TOYKY 3pEHHUS, UCIOJb30BaTh
aJICKBaTHBIE SI3BIKOBBIE CPEJ/ICTBA;

9) BnajieHue HaBbIKaMM MMO3HABATEIBHON pedIeKCHHM KaK OCO3HAHMSI COBEPLIAEMbIX IEUCTBUN U MBICIUTENIBHBIX IIPOLIECCOB,
UX pe3yJIbTATOB U OCHOBaHUM, I'PAHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATENIBHBIX 33/1a4 U CPEJCTB UX JOCTHIKEHUSI.

1.3. VYuuBepcanbHbie yueOHbIE AEHCTBUS
1) PerynsiTuBHBIC YHHBEpCAIbHBIC YYCOHBIC ACHCTBUS

BrITyCKHUK Hay4YUTCS:
CaMOCTOSTEIILHO OIPEAEIIATh 11U, 33/1aBaTh [MapaMeTPbl U KPUTEPHH, 10 KOTOPHIM MOKHO ONPEIETUTh, YTO 1I€JIb IOCTUTHYTA;

OLICHMBATh BO3MOXXHBIE TOCIEACTBUS JIOCTH)KCHHS] TMOCTABICHHOW IIE€NMU B JIEATEIILHOCTH, COOCTBEHHOW J>KM3HM M KU3HU
OKPYXAIOIIUX JII0JIeH, OCHOBBIBASICH HA COOOPAKEHUAX ITUKU U MOPAJIH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIHHOM IEATETFHOCTH U )KU3HEHHBIX CUTYAIIUsX;

OILICHMBATh PECYPCHI, B TOM YHUCJIE BpPEMs U APyrHe HemMaTepualbHbIE PeCypchl, HEOOXOAUMBIE ISl JOCTUKEHUS MOCTABICHHON
LEJI;

BBIOWpATh MyTh JOCTM)KCHHS 1M, IUTAHUPOBATh pEIICHUE IMOCTaBICHHBIX 3a/]ad, ONTUMU3HPYS MaTepUalIbHBIE H
HEMaTepUaJIbHBIEC 3aTPATHI;

OpraHu30BBIBATh A (HEKTUBHBII TTOUCK PECYPCOB, HEOOXOIUMBIX ISl TOCTHUKEHHS TTOCTABIICHHOH T1EIH;

COIIOCTaBIATH HOJ'Iy‘-IGHHBIﬁ pe3yiibTaT ACATCIbHOCTH C MOCTaBJICHHOM 3apaHCcC LCJIbIO.



2) Tlo3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBUS
BrimyckHuK Hay4uTes:
UCKATh U HAXOAUTHh 0000IEHHbIE CIOCOOBI pEeLIEHUs 3a/1a4, B TOM YHCIIe, OCYUIECTBIISITh pa3BEPHYThIN HH(OPMAIIMOHHBIN TOUCK

Y CTaBUTh HAa €r0 OCHOBE HOBBIC (yUEOHBIC U TIO3HABATEIIHHBIC) 3a]aUH;

KPUTHUUYECKHU OLICHUBATHh U MHTEPHPETUPOBATH HH(GOPMAIIUIO C PA3HBIX MO3UIMNA, paclo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B
UH()OPMAIIMOHHBIX UCTOYHUKAX;

UCITI0JIH30BaTh Pa3JINUHbIE MOJICIbHO-CXEMAaTHUECKHE CPEJICTBA JIJIs ITPEACTABICHHUS CYIIICCTBEHHBIX CBSI3€H U OTHOIIICHHM, a TAKKe
POTUBOPEUUA, BBISIBICHHBIX B HH()DOPMAIIMOHHBIX UCTOYHUKAX;

HAXOJIUTh U MPUBOJIUTH KPUTHUECKUE aPTYMEHTHI B OTHOIIIEHUH JICUCTBUM U CYXKIEHUM JPYTrOTo; CIOKOWHO U Pa3yMHO OTHOCUTBCS
K KPUTHYECKUM 3aMEUYaHHSIM B OTHOIIIEHUU COOCTBEHHOTO CYKJICHUS, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;
BBIXOJIUTH 32 PaMKH Y4e€OHOIO MpeIMeTa U OCYIIECTBIIATH IeJCHAIIPABICHHBIM MOUCK BO3MOXKHOCTEH IS IIMPOKOTO TepeHoca
CPEICTB U CITIOCOOOB JICHCTBUS;

BBICTPaNBaTh WHIAWBHAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUYCHUS] CO CTOPOHBI APYTUX YYaCTHUKOB W
peCcypcHbIC OrpaHUYCHUS;

MCHATH U YACPKHUBATDH PA3HBIC IIO3UIINH B M03HABaTEIILHOU ACATCIIBHOCTH.

3) KoMMyHHKaTHBHBIC YHUBEpPCAIbHBIC YICOHBIC TCHCTBUS

BrinyCkHUK HAy4YUTCS:
OCYILECTBIIITh JIEJIOBYI0 KOMMYHHUKAIIUI0 KaK CO CBEPCTHHUKAMHM, TaK U CO B3pOCIBIMH (Kak BHYTpU 0Opa3oBaTEIbHOMU

OpraHu3anvy, TaKk W 3a €€ MpejeiaMH), MOoAOMpaTh MapTHEPOB [JIS JEIOBOM KOMMYHHUKAIIMM HMCXOAS W3 COOOpaKeHUU

PE3YJIbTaTUBHOCTH B3aHMOHeﬁCTBHH, a HC JIMYHBIX CHMHaTHﬁ;



IIPU OCYILECTBIEHUU IPYyNIIOBOI pabOThI OBITh KAK PyKOBOAMUTENEM, TaK U YJIEHOM KOMaH/bl B Pa3HBIX POJISAX (FeHepaTop UaeH,
KPUTHUK, UCTIOJIHUTEN b, BBICTYAIOIINMA, SKCIIEPT U T.1.);

KOOPJMHUPOBATH U BBIOJIHATH pabOTy B YCIOBUSX PEabHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOIO B3aUMOACHCTBUS;

pa3BepHyTO, JIOTUYHO M TOYHO H3Jarath CBOIO TOUYKY 3PEHHSI C HCIOJIb30BAHMEM aJ€KBAaTHBIX (YCTHBIX M MUCHBMEHHBIX)
A3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(JIUKTOTEHHbIE CUTYallMU U MPEAOTBpaIIaTh KOH(QIUKTHI 10 UX aKTUBHOM (ha3bl, BHICTPAUBATh JICIOBYIO U
o0pa3oBaTeIbHYI0 KOMMYHUKAIIHMIO, U30€erasi JMYHOCTHBIX OLIEHOYHBIX CYKIECHUU.

1.4 .TlpeameTHbIC pe3ysIbTaThl

ba3oBblii ypoBEHb
«IIpob6ieMHO-hYHKIIMOHATBHBIE PE3YIBTATHDY

Paznen |. BeimycKHHMK Hay4uTCS I1]. BEINyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS
Lenmn ocBoenwus | s HCMOIb30BaHUS B TOBCEAHEBHOW >KM3HM U | JlJig pa3BUTHS MBIIIJIEHUS, HCTIOJIB30BAHMS B TIOBCEHEBHOMN
npeaMeTa oOecrieueHus BO3MOKHOCTHU YCHENIHOTO | KU3HH

IMPOOJOJIKCHUA O6p330BaHI/I$I 10 CIICOUAJIBHOCTAM, HE | U obecrieyeHusT BO3MOKHOCTH YCIICITHOI'O IIPOJOJIKCHUA
CBsI3aHHBIM C IMPpUKJIaJHbIM HCITIOJIB30BaAHUEM 06p&30BaHI/I$I 10 CIIenuaJIbHOCTAM, HE CBsJA3aHHBIM C

MaTeMAaTUKH IPUKJIAIHBIM UCIIOJIb30BaHUEM MATEMATUKH

DJEeMEHTEI OnepupoBaTh Ha 0a30BoM ypoBHe' MNOHATHAME: | — OmepupoBaTh? IOHATHSAMH: KOHEYHOE MHOMKECTBO,
TEOpUU KOHEYHOE MHOXECTBO, JJIEMEHT MHOKECTBA, JJIEMEHT MHOXKECTBA, IOJMHOXECTBO, IIEPECEUCHUE U
MHOKECTB u MOJMHOKECTBO, IEpeceueHrue U OObeAUHEHHE O00BbEIMHEHNE MHOXKECTB, YHCIIOBBIE MHOXECTBA Ha
KOOPAWHATHOMN IPSIMOW, OTpPE30K, VHTEPBAI,

1 34ecb U fganee: pacno3HaBaTb KOHKPETHbIe Npumepbl 06LLI,VIX NOHATUI Mo XapakKTepHbIM NpU3HakKam, BbIMNOJIHATb ,El,ef;iCTBVIH B COOTBETCTBUU C onpeaeneHnem 1 I'IpOCTeﬁLLIMMM
CcBOMCTBaMMU I'IOHFITMﬁ, KOHKPEeTn3npoBaTb Nnpumepamm o6u.|,v1e NOHATUA.
2 34ecb U ganee; 3HaTb onpegeneHne NOHATUA, YMETb NOACHATb €ro CMbICA, YMETb UCMO/b30BaTb NOHATME U €ro CBOWCTBA npu nposegeHmMn paCCV)i(,D,EHMVI, peweHnn 3aga4y.




MaTeMaTUYECKO MHOKECTB, YHUCIIOBbIE MHOKECTBa Ha NOJIyUHTEPBAJI, MPOMEXKYTOK C BBIKOJOTOM TOYKOM,
1 JIOTUKH KOOPAMHATHOMN IIPSAMOM, OTPE30K, UHTEPBAJI, rpaduueckoe [IpEICTaBIICHUE MHOX€ECTB Ha
ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHUIMMU: KOOPJMHATHOM MIIOCKOCTH;
YTBCPKACHHUC, OTPpHUIIAHHC YTBCPKICHHUA, ONCpUpPOBATh MOHATHAMM: YTBECPXKJICHHUE, OTpPHUIAHHC
UCTUHHBIE W JIOXKHBIE YTBEPXKIACHUS, MPUYMHA, YTBEPXKIACHUS, HCTUHHBIE U JIO)KHBIC YTBEPXKICHHUS,
CIIEICTBUE, YaCTHBIN ciayJau ob1iero NpuU4rHa, CJEJACTBUE, YaCTHBIM ciyyaid  0OIIero
YTBEPKJECHUS, KOHTPIPUMED; YTBEPKACHUS, KOHTPIIPUMED;
HAaXOJMWTh NEPECEYCHHE M OOBEJAMHEHHE [IBYX MIPOBEPATH NIPUHAIICIKHOCTD DJIEMEHTA MHOXKECTBY
MHOXCCTB, MPE/ICTABICHHBIX IpaQuyeckn Ha HAXOJUTh TE€peceueHne U OObEeIUHEHHE MHOXKECTB, B
YHCIIOBOH MPAMOI; TOM YHCJIE€ MPEJCTaBICHHBIX IPaPUUYECKH HA YHUCIOBOU
CTPOUTh Ha YHUCIOBOM MPSAMOW MOJMHOXKECTBO IPSIMOIA ¥ Ha KOOPJMHATHOM MIIOCKOCTH;
YHICJIIOBOTO MHOKECTBA, 3a/IaHHOE MPOCTEHIITUMU NPOBOJMTL  JIOKA3aTeNbHBIE  PACCYKACHHA  JUIA
yCJIOBUSIMH, 000CHOBaHHUS UCTUHHOCTH YTBEPIKIECHUIA.
pacno3HaBaTh JIOKHBIE YTBEPKIACHHS, OIIUOKH B
paccykJEHUSAX, B TOM YHCII€ C HUCHOJb30BAHUEM OBCEJHEBHONl JKM3HM W TPH HM3Y4CHHH JPYIUX
KOHTPIPUMCPOB. IPEIMETOB:
. UCII0JIb30BaTh YUCJIOBBIE MHOKECTBA HAa KOOPAMHATHOMN
B noBceHEBHON JKU3HM M MPU H3YYEHHH JAPYTHX NpAMOiIl U Ha KOOPIMHATHOM MIOCKOCTH JJs ONMHMCAHHS
IpEAMCTOB: peanbHbBIX MPOIECCOB H ABIECHMIA;
— MCIOIL30BATL — HHCIOBBIC — MHOMECTBA — Ha IPOBOIUTE JIOKA3aTEIbHBIE PACCYKIEHUS B CUTYaIUAX
KOOP/IMHATHOH MPSMOFi JITlst OTHCAHMS PEATbHBIX MIOBCETHEBHOM JKM3HHU, TIPU PELICHUHU 3a/1a4 U3 JAPYTHX
IPOLIECCOB U SIBJICHUM; NpeTMeToB
— IPOBOJWUTH  JIOTMYECKHUE  PACCYKIEHUS B
CUTYalUsX NOBCEIHEBHOM KU3HU
Yucia u | OnepupoBaTh Ha 0a30BOM ypoBHE MOHATHSAMH: | CBOOOAHO ONEpUpOBaTh TMOHATHUSAMHU: II€JI0€  YHCIIO,
BBIPAYKEHUS [eJ0e YHUCIO0, NEIMMOCTh YHCEed, OOBIKHOBEHHAs JeIMMOCTh YHCEeN, OOBIKHOBEHHAs! ApOOb, JECATUYHAS

Ipo0b, NeCATHYHAS IPOOh, pallHOHATILHOE YUCIIO,
NpUOIKEHHOE 3HAYEHWE 4YHWCIa, 4acTh, O,

Jpo0Ob, paIMOHATILHOE YKCIIO, IPUOIMKEHHOE 3HAYCHUE




OTHOIIIEHHE, MPOIIEHT, MOBBIIICHUE U TOHUKEHUE
Ha 33/IaHHOE YUCJIO MIPOLIEHTOB, MacIITal;
omepupoBaTh Ha 0a30BOM YPOBHE TMOHSITUSIMU:

norapum qyucna, TPUTOHOMETpUYECKas
OKPY)KHOCTb, TpaJyCHas Mepa yrJjia, BEJIU4YHHA
yria, 3aJIaHHOTO TOYKOMN Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH,  CHHYC,

KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB, UMEIOIINX
IIPOU3BOJIbHYIO BEJTMYUHY;

BBITMIOJHATH apu(MEeTUUECKHUE AEHUCTBUS C LETBIMU U
palMOHAIbHBIMU YU CIIAMH;

BBITIOJHSATh HECJIOKHBIE MPE0Opa30BaHUs YHUCIOBBIX
BBIpKEHUM, COEpKAIINX CTENEHU YHCe, JIUOO
KOPHH U3 4HCedl, JT00 Jorapudmsl yucen,

CpPaBHHUBATH PAIIMOHAIILHBIE YHUCIIA MEXIY COOOM;

OLIECHMBAaTh M CpPaBHMBaTh C PALMOHAIbHBIMU
YuClIaMU 3HAY€HUs UEIbIX CTENEHEW YHCell,
KOpDHEH HATypaJIbHOM CTENEHH W3 YHCEJ,

Jorapu(pMOB YHCEI B MPOCTHIX CIyYasX;
n300pakaTh TOUKAMU Ha YUCJIIOBOM MPSMOM IIEJIbIE U
palMOHaJIbHbIE YUCIIA,
n300pakaTh TOYKAMH HA YUCJIOBOM IMPSMOU IIEIIbIC
CTEIIEHU YKCEN, KOPHU HATyPaJIbHOU CTEIICHU U3
qucel, Jorapru(Mbl UUCe B IPOCTHIX CITyYasx;
BBITIOJIHSITh HECIIOKHBIE MPE0Opa3oBaHUs LEIbIX U
JIPOOHO-PAITMOHATIBHBIX OYKBEHHBIX BBIPAKEHUN;
BBIpaXXaTh B MPOCTEUINUX CIIy4yasix M3 PABEHCTBA
OJIHY IEPEMEHHYIO Uepe3 APYTHE;

YucJa, 4acTh, 10J1s1, OTHOIICHUE, MPOIICHT, MOBHIIIICHUE U
NOHIKEHUE Ha 3a/IaHHOE YKCIIO MPOLEHTOB, MacIITao;
OPUBOAUTL MPUMEPHI YKMCEN C 3aJaHHBIMH CBOWCTBaMU

NENUMOCTH;

OTIEPUPOBATH MOHSATUSIMU:
TPUTOHOMETpUUYECKAasi  OKPYXKHOCThb, paJuaHHas U
rpajgycHasi Mepa yrja, BeIUYMHA YIja, 3aJaHHOrO
TOYKOW Ha TPUTOHOMETPUYECKOW OKPYKHOCTH, CHUHYC,
KOCUHYC, TaHI€HC W KOTAaHIE€HC YTIJIOB, HMEIOIIUX
MIPOU3BOJILHYIO BEIMYHMHY, YUCTIA € U T;

BBHITIOJIHATh apu(METHUECCKUE NEUCTBUS, COUeTas YCTHBIC U
MMCbMEHHBIC TPUEMBbI, TPUMEHSS MPU HEOOXOAUMOCTH
BBIYHMCIIMTENIbHBIE YCTPOICTBA;

HaXOJIUTh 3HAYECHUS KOPHSI HATypPaJIbHOW CTENEHU, CTENIEHU
C palMOHAIBHBIM IOKa3aTesieM, Jorapudma, UCIOoIb3ys
IpU HEOOXOJUMOCTH BBIYUCITUTENIbHBIE YCTPONUCTBA;

M0JIb30BaThCSl OLUECHKOW M MPUKUAKOW MPU MPAKTUUYECCKHX
pacuerax;

IPOBOAUTH IO W3BECTHBIM (opmyllaM U MpaBuiam
npeoOpazoBaHus OYKBEHHBIX BBIPKCHUH,
BKIIIOUAIOIIUX  CTENEHW, KOPHU, JOorapudmMbl |
TPUTOHOMETpPUYECKHE (PYHKITUH;

HaXOJIUTh 3HAYEHUS! YMCIIOBBIX U OYKBEHHBIX BBIPAKECHMUIA,
OCYLIECTBIISIS HE0OXOMMbIC MOJACTAaHOBKH u
npeoOpa3oBaHus;

— M300pakaThb CXEMAaTUYECKH YroJl, BEIIMUYMHA KOTOPOTO
BbIpa)K€HA B I'pajlycax WU pajuaHax;

norapudm quca,




BBIUUCIISATH B IPOCTHIX CIIY4asiX 3HAUEHUS YUCIOBBIX
U OyKBEHHBIX  BBIpQXKEHUH,  OCYIIECTBISAS
HE0OXO0IUMBbIE TTOJICTAHOBKH U MPeoOpa30BaHMUS;

U300pakaTh  CXEMAaTHUYECKHM  Yroyl,  BeJU4YHHa
KOTOPOT'O BbIpa)K€Ha B rpajiycax;

OLICHMBAaTh 3HAaKH CHHYCa, KOCHMHYCa, TaHIEHCa,
KOTaHT€HCAa KOHKPETHBIX YIJIOB.

B moBceHEBHOUN KW3HU U NPHU U3YUYEHHUH APYTUX
y4eOHBIX MPEAMETOB:

BBINIOJIHATh BBIYMCJIEHUS TpU pELICHUH 3a]a4
PaKTUYECKOT0 XapaKTepa,;

BBITIOJIHSTh IpaKkTHYECKHE pacyeTsl c
UCITOJIb30BAHUEM pu HE00XOIMMOCTH
CIIPaBOYHBIX MATEPHAIIOB M BBIYUCIHUTEIbHBIX
YCTPOWCTB;

COOTHOCHUTb pEajbHbIC BEJIMYUHBI, XapaKTEPUCTUKU
OOBEKTOB  OKpPYXKAaIIero  MHpa  C 1704
KOHKPETHBIMH YMCJIOBBIMU 3HAUCHUSAMU;

UCITOJIB30BaTh METO bl OKPYTJICHHUS, TPUOIMKCHUS U
MPUKUAJIKA TIPU PEIICHWH NPAKTUYECKUX 3a]ad
ITOBCEIHECBHOM KU3HU

— WCTOJB30BATh MPH PEUICHUH 3a]]a4 TAOTHYHbIC 3HAYCHHUS
TPUTOHOMETPUYECKUX (PYHKIIMN yTIIOB;

— BBIMOJHATH TEPEBOJ BEJIMYMHBI yIia W3 paguaHHON
MephI B IPALyCHYIO U 0OpaTHO.

B noBceaHeBHOM KU3HU U IPU U3YUYEHUU JIPYTUX YUEOHBIX
IPEAMETOB:

BBIIIOJIHSTH IEUCTBUS C YUCIOBBIMHU JAHHBIMU ITPU PELIEHUN
3a/1a4 IPaKTUYECKOr0 XapakTepa M 3a/1ad U3 pa3IndHbIX
oOnacTeil 3HAHMM, HCHONB3YS MPU HEOOXOJUMOCTH
CIIPAaBOYHBIE MaTepuabl U BBIYMCIIUTENbHBIC
YCTPOMCTBA;

OLICHMBAaTh, CPABHUBAaTh M MHCIOJIb30BaTh IPH PELICHUU
IIPAKTUYECKUX 3a]ad YHUCIOBBIE 3HAYEHHS PEAJIbHBIX
BEJIMYMH, KOHKPETHBIE YHCIIOBBIE XapPAaKTEPUCTUKU
00BEKTOB OKPY’KAIOLIEr0 MUpPa

YpaBHeHUA
HEpPaBEHCTBA

u

Pemate nuHENHBIE ypaBHEHUMsS M HEPaBEHCTBA,
KBaJ[paTHBIC YPaBHCHUS,

pemath Jorapudmudeckue ypaBaeHus Buaa 1og ; (bx
+ C) = d u mpocreiimue HepaBeHCcTBa BUaa 10g 4 X
<d:

— Pemarp palMOHaJbHbIE, II0KA3aTEJIbHbIE 151
jJorapuMUYecCKne  ypaBHEHHUS W  HEPABEHCTBA,
MIPOCTEUIIINE WPPALMOHAIBHBIE U TPUTOHOMETPUYECKHUE
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;




peliaTh MOKa3aTelbHbIE ypaBHEHHs, BHaa a”*°= d
(rme d MOXHO TpEACTaBUTHh B BUJIC CTCICHH C
OCHOBaHHEM &) M TIPOCTEHIIEe HEpaBEHCTBA BHU/IA
a*< d (rme d MOXXHO TPEACTaBUTh B BHUJC
CTEIEeHU C OCHOBAHHEM a);.

NPUBOAWTh  HECKOJBKO  NPHUMEPOB  KOPHEH
HPOCTEHIIIET0 TPUTOHOMETPHUECKOTO YPaBHEHUS
BHJIA: Sin X = &, COS X = a, {g X = a, ctg X = a, rae
a — TabJMYHOE 3HAYCHHWE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKOM (DYHKITHH.

B moBcenHeBHOW >KM3HU U MPU U3YUYEHUH JPYTUX
IPEIMETOB:

— COCTaBJIATh W pPEIIaTh YPABHEHUS U CHUCTEMBI
YPaBHEHMI  IIpU  PEUICHUH  HECIOKHBIX
IIPAKTUYECKUX 3a7a4

VCIIOJIb30BATh METO/IbI PELICHNUS YPAaBHEHUN: IIPUBEICHUE K
BUJlY «IIPOU3BEICHUE PABHO HYJIIO» WU «4ACTHOE PABHO
HYJII0», 3aM€Ha IIEPEMEHHBIX;

UCIIOJB30BaTh  METOJ  MHTEPBAJIOB Uil pELICHUSA
HEPABEHCTB;

— HCIOJIb30BaTh rpaUyeCKuii METO 1 AJ1 NPUOIUKEHHOTO
pelLIeHUs] YPaBHEHUN U HEPABEHCTB;

— u300pakaTb Ha TPUTOHOMETPUUYECKOW OKPYKHOCTHU
MHOECTBO pelLIeHuin IIPOCTEUIINX
TPUTOHOMETPUUECKUX YPABHEHUU U HEPABEHCTB;

— BBINIOJIHATH OTOOpP KOpHEW YpPaBHEHHMM WM PpelIeHUH
HEPAaBEHCTB B COOTBETCTBUU C JONOJHUTEIBbHBIMU
YCIIOBUSIMUA U OIPAHUYECHUSMU.

B noBcenHeBHOM KU3HU U TIPU U3YYCHUU JIPYTHX YUeOHBIX
MPEIMETOB:

— COCTaBJISITh M peIlIaTh YPaBHEHUS, CHCTEMbl YPaBHEHUU 1
HEpPaBCHCTBA NPH pENICHUHM 3a7ad JPYyTrUX Y4eOHBIX
MIPEIMETOB;

— HCHOJIb30BAaTh  YpPaBHEHWUS W HEPABEHCTBA  JUJIA
MTOCTPOCHUSA u HCCIEIOBaHUS MPOCTEUIIINX
MAaTEMATUYECKUX MOJIECJIEN pEANbHBIX CHTyallud WA
MPUKJIAIHBIX 3a/1a4;

— YMETb HHTEPIPETUPOBATH IMOJYUYEHHBIM MPU PEIICHUU
YpaBHCHMSI, HEPABEHCTBA WJIA CHUCTEMBI pE3yJIbTar,
OIIEHUBATh €r0 MPaBJIONO00Me B KOHTEKCTE 3aJaHHOM
peaJIbHOW CUTYAIlMH WIW NMPUKIAJHOW 3a]1a91




OyHKIUU

OnepupoBath Ha 0a30BOM YypOBHE MOHATHUSIMMU:
3aBUCUMOCTh BEJMYMH, (YyHKIMS, apTyMEHT W
3HaueHue GYHKIUU, O00JacTh OMpeAeNICHUs U
MHOKECTBO  3HAuY€HUW  (QyHKUUHM, Trpaduk
3aBUCUMOCTH, TpapuK PyHKIUHU, HYJIU DYHKIIUH,
IPOMEXKYTKHU 3HAKOMIOCTOSIHCTBA, BO3pACTaHUE HA
YHICIIOBOM MPOMEXKYTKE, YObIBAHUE HA YHCIOBOM
OpPOMEXYTKE, HauboJibliee W  HaWMEHbILEe
3HaueHHWEe (DYHKIMM Ha YHUCIOBOM MPOMEXKYTKE,
nepuoaudeckas QyHKIMs, Mepuo;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMMU:
npsiMasi 4 oOpaTHas MPONOPLUHUOHAIBHOCTD
JIVHeHas, KBaJpaTU4Has, JorapupMuyueckas u
nokasareibHas (YHKIUU, TPUTOHOMETPUUYECKUE
byHKIMY;

pacno3HaBaTh TpapUKU SJIEMEHTAPHBIX (PYHKIUN:
npsAMOl M OOpaTHOM MPOMOPIIMOHATBLHOCTH,
JUHEHHOHN, KBaJIpaTUYHOH, JIOTapu(PpMUIECKON U
MOKa3aTeIbHON (DYHKIIUN, TPUTOHOMETPHICCKHUX
byHKIMH;

COOTHOCHUTHh TpadUKH IIIEMEHTAPHBIX (DYHKIIHIA:
npsiMOi W OOpaTHOM  TPOMOPIHMOHATBLHOCTH,
JTVMHEHHON, KBaIpaTHYHOH, JTOTapuhMUIECKON H
MOKAa3aTeNbHON (YHKINA, TPUTOHOMETPUIECKUX
byHKIMH ¢ hopMyTamMu, KOTOPBIMHA OHU 3aJ1aHBbI;

HaxoJUTh MO Tpaduky NPUOIUKEHHO 3HAUYCHUS
(GYHKITMY B 3a/IaHHBIX TOYKAX;

OnepupoBaTh  MOHATUSIMU:  3aBUCUMOCTb  BEJIMYUH,
(GyHKUMSA, apryMEeHT M 3HaueHue (QyHKIUHU, 00J1acTh
OTpeJeIeHHs] © MHOXKECTBO 3HAUeHUM (PYHKIIUH, rpaduk
3aBUCUMOCTH, Trpaduk (QyHKUMHM, HYJIU (QYHKIUH,
IPOMEXKYTKM  3HAKOIMOCTOSIHCTBA, BO3pacTaHWE Ha
YHCIIOBOM TPOMEXYTKE, YyObIBaHHE Ha YHUCIOBOM
IPOMEXKYTKE, HauOoJsblllee M HaWMEHblee 3HAYCHHE
(GYHKIMKM Ha YUCIOBOM MPOMEXKYTKE, MEpPHOIUYECKas
byHKIMSA, IEPUOJI, YEeTHASI U HeueTHas: PyHKINHY;

OonepupoBaTh  MOHATHSAMHU:  mpsiMas W oOpaTHas
IPOMOPIIMOHATBHOCTh,  JIMHEWHAas,  KBaJpaTU4Has,
jJorapupmMuyeckas W MoKazaTenbHas  (QYHKIUH,
TPUTOHOMETpUYECKUE QYHKIUH;

— ONpeAensiTh 3HaueHUWe (QYHKIMM 1O  3HAYCHHUIO

apryMeHTa IIpH pa3IMuHbIX Crloco0ax 3a1anus QyHKIUH;

— CTpOUTH rpaUKU U3YUYEHHBIX (DYHKIIHII;

OMKCHIBaTh MO TpaduKy W B MPOCTEHIIUX CIy4asX IO
dbopmyIie oBeICHHE U CBOMCTBA (DYHKIIMM, HAXOIUTH 110
rpaduky (YHKIIMA HAWOOJBIIME W  HAWMMEHBIINE
3HAYCHUS,

CTpouTh ACKM3 Tpaduka GYHKIHUU, YAOBIETBOPSIOMICH
NpPUBEJACHHOMY  Habopy  ycloBuid  (MPOMEXYTKH
BO3pacTaHus/yObIBaHMsI, 3HAUCHHE (DYHKITNU B 3aJaHHOM
TOYKE, TOYKH IKCTPEMYMOB, aCUMITOTHI, HYJIH (PyHKITUU
U T.1.);

pelarb ypaBHEHUs, NPOCTEHIINE CHUCTEMBlI YPAaBHEHU,
UCTIOJIb3YS CBOMCTBA (DYHKITUH U X TPAPUKOB.




onpeaensTh 1no rpaduky cBOMCTBa GyHKUUU (HYIH,
IPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, IMPOMEXYTKH
MOHOTOHHOCTH, HauOONbIIME W HaUMEHbIINE
3HAYCHUS U T.I1.);

CTPOUTH ACKH3 rpaduka byHKIMH,
yIOBJIETBOPSIONIEH  MPUBEJEHHOMY  Habopy
yCJIOBHH (MMPOMEXKYTKH BO3pacTaHus / yObIBaHUS,
3HaueHWE (QPYHKIUU B 3aJ]aHHOM TOYKE, TOYKH
HKCTPEMYMOB H T.]I.).

B mnoBcenHeBHOW >KM3HU U MPU U3YUYEHUH JPYTUX
IPEIMETOB:

ONpeseNsaTh M0 rpadukamM CBOICTBA peaslbHBIX
IpPOLIECCOB M 3aBUCUMOCTEH (HauboibLINE U

HauMEHBIIIHNE 3HAYCHUA, IPOMEKYTKU
BO3pacTaHusi W yObIBaHUA,  TMPOMEXKYTKH
3HAKOMOCTOSIHCTBA U T.11.);

UHTEPIIPETUPOBATh  CBOWCTBA B KOHTEKCTE

KOHKPETHOW MPAKTUYECKOW CUTYAIUH

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX

IPEMETOB:
OTPENENATh Mo rpadukaM U UCTIOIB30BATh JJISI PEIICHUS
NPUKJIAIHBIX 3a]la4 CBOWCTBA PEAbHBIX IMPOIECCOB U
3aBUCUMOCTEN (HaI/I6OJIBH_II/IC U HAMMCHBIIINC 3HAYCHUA,
NPOMEXKYTKA BO3pACTaHMsI W YOBbIBaHUS (YHKIUH,
MPOMCIKYTKH 3HAKOIIOCTOAHCTBA, ACUMIITOTHI, IICPUOIA U
T.1L.);

HHTCPIIPETUPOBATDH CBOMCTBa B KOHTEKCTE KOHKpCTHOﬁ
HpaKTI/I‘IeCKOﬁ CUTyalluu,

OoNIpCaACIIATH 110 I’pa(i)I/IKaM HpOCTGﬁIHHC XapaKTCPUCTUKHU
MNEPUOANYCCKUX IIPOLCCCOB B 6I/IOJIOFI/II/I, 9KOHOMHMHKE,
MY3bIKE, PAAHOCBSI3U U JIp. (aMIUIMTY 14, TIEPHOJ U T.I1.)

DJIEMEHTHI
MaTEMATHYECKOT
0 a”ajimsa

OnepupoBath Ha 0a30BOM YypOBHE MOHATHUSIMHU:
Npou3Bo/IHAsA (DYHKIIMM B TOUYKE, KacaTelbHAas K
rpaduky GyHKIIUU, TPOU3BOIHAS (PYHKITHH;

OTpeNeNsITh 3HAYCHHE TMPOM3BOAHON (QYHKIIMU B
TOUKE 10 M300paKEHHIO KacaTeIbHOU K TpaduKy,
IIPOBEJICHHOMN B 3TOW TOYKE;

peniaTh HECJOKHBIC 3a7a4il Ha TMPUMEHEHHUE CBS3U
MEXIy TPOMEXKYTKAMH  MOHOTOHHOCTH W
TOYKAMH JKCTpeMymMa (YHKIHUHA, C OJHOU

OnepupoBaTh MOHATUSMHU: MPOU3BOIHAS (PYHKIIUU B TOUKE,

KacarenpbHass K rpaduKy (QYHKIUH, TIPOU3BOJHAS
byHKIMY;
BBIUHUCIISATH  TPOU3BOJHYIO  OJHOWICHA, MHOTOWICHA,

KBaJIPATHOTO KOPHSI, MPOU3BOAHYIO CYMMBI (DYHKIIHIA;
BBIYMCIISITH TPOU3BOJIHBIC AJIEMEHTAPHBIX (QYHKIUI U UX
KOMOMHAIIMHI, UCTIOJIb3Y$ CIIPABOYHBIE MAaTEpPHUAJIbI;

UCCIEI0OBaTh B IMPOCTEHIIUX cliydyasix (QYHKIUM Ha
MOHOTOHHOCTb, HaXOJUTh HAUOOJIBIINE U HAUMEHBIIIHE




CTOPOHBIL, U IIPOMEKYTKAMHU 3HAKOIIOCTOSIHCTBA U
HYJISIMA TPOU3BOIHOM 3TOM (PYHKIIUU — C IPYTOM.

B moBcenHeBHON XU3HU U IIPU U3YYECHUU JPYIUX
IPEIMETOB:

noJib3ysach rpadukamMu, CpaBHUBAThb CKOPOCTH
BO3pacTaHus (pOCTa, MOBBIIICHUS, YBEIIUYEHUS U
T.I.) WIK CKOpocTH YyObIBaHus (mazeHus,
CHW)KCHMS, YMEHBUICHUS M T.I.) BEJIUYUH B
peaNbHbIX MPOIECccax;

COOTHOCHUTH TpaduKh pealbHBIX MPOIECCOB U
3aBUCUMOCTEM C MX OMKUCAHUAMHU, BKIFOUAIOIIUMHU
XapaKTEePUCTUKHU CKOPOCTH U3MEHEHUs (OBICTPBIN
POCT, MJIABHOE MOHM)XEHUE U T.I1.);

UCMOJIb30BaTh I'paUKU pEaNbHBIX MPOLIECCOB s
pEIIEeHUs] HECTIOKHBIX MPUKIAIHBIX 33/1a4, B TOM
qucie omnpezenss No rpaduky CKOpocTb Xo0ja
npoiiecca

3HayeHus1 QYyHKUUN, CTPOUTH Ipa@UKU MHOTOUWIECHOB U
IIPOCTEUIIINX palOHAIBHBIX byHKUMN v
UCIIO/Ib30BAHUEM allllapaTa MAaTEMaTUYECKOr0 aHaIu3a.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YU4EOHBIX
IPEAMETOB:

pemaTh NPUKIaIHbIE 3a1a4u U3 OMOJ0run, QU3NKU, XUMUH,
SKOHOMHUKHM U JIpyTMX MPEIMETOB, CBSI3aHHBIE C
UCCIIEJOBAHUEM XapaKTEPUCTHK pPEAIbHBIX MPOIECCOB,
HaXO0XJACHUEM HAuOONBIINX M HAUMEHbBIIUX 3HAYCHUH,
CKOPOCTH M YCKOPEHUS U T.IL.;

WHTEPIPETUPOBATH MOJYUYEHHBIE PE3YIIbTAThI

Cratuctuka U
TEOPUs
BEPOSITHOCTEM,
JIOTHKA u
KOMOWHATOpHKA

OnepupoBath Ha 0a30BOM YpPOBHE OCHOBHBIMU
OMMUCATEIbHBIMU XapAaKTEPUCTUKAMU YHUCIOBOTO
Habopa: cpenHee apudmeTnyeckoe, MeaHuaHa,
HauOOJbIIIee ¥ HANMEHbBIIIEE 3HAUCHNUS,

orepupoBaTh Ha 0a30BOM YPOBHE TMOHATHSIMHU:
4acTOTa W BEPOSITHOCTh COOBITHS, CITy4YailHBIN
BBIOOD, ONIBITHI c PaBHOBO3MOHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU;

— BBIUHUCIATH BEPOATHOCTH COOBITU HA OCHOBE
[IOJICYETA YHCIIA UCXOM0B.

— HMeTp npeacTaBieHue O NUCKPETHBIX U HENPEPBIBHBIX,
CIy4YalHbIX  BEJIMYMHAX U  PACIPENCIICHUsAX, O
HE3aBUCUMOCTH CIIy4YalHbIX BEJINYHH;

— HMMETh IPEACTABICHUE O MATEMAaTUYECKOM OXKUJAHUU U
JACTIEPCUHN CITyYalHBIX BEJIMYUH;

— HMMETh MPEJCTABICHUE O HOPMAJIBHOM Paclpeaei€HUH U
MIPUMEPAX HOPMAJIBHO PACIPEICICHHBIX CIy4alHbIX
BEJINYMH;

MOHUMATh CYyTh 3aKOHa OOJBIINX YHCEI W BBIOOPOYHOTO
METOJ1a U3MEPEHUS BEPOSITHOCTEM;




B moBcenHeBHON JXU3HU U IIPU U3YYECHUU JPYIUX
IIPEAMETOB:

OLICHMBAaThb U CPaBHUBAThb B MPOCTBIX CIydYasx
BEPOSTHOCTU COOBITUI B peasIbHOM KU3HU;

YUTATh, COIIOCTABJIAT, CpPaBHUBATb,
UHTEPIIPETUPOBATL B IIPOCTBIX  CIydYasx
pealibHbIE JaHHbIC, IPEACTABICHHBIE B BUJE
TabJIUll, JUarpaMm, rpauKoB

UMETh MpEJCTaBICHUE 00 YCIOBHOW BEPOSTHOCTH H O
IIOJIHOM BEPOATHOCTH, IPUMEHATH UX B PELICHUU 3a/aY;

VMETb NPEACTABICHUE O BAXKHBIX YACTHBIX BHIAX
pacIpenesIeHul U IPUMEHATh UX B PELICHUH 3a1a4;

— HUMETh IPEICTABICHUE O KOPPEILSIUMU CIIyYalHbIX
BEJIMYMH, O JIMHEHHOU pEerpeccum.

B moBcemHEeBHOW JKM3HM W TIPH H3YYEHUU JPYTUX
IIPEIMETOB:

— BBIYUCIIATh WM OIICHWBATh BEPOSATHOCTH COOBITHH B
pEaNbHOM KU3HU,

— BBIOMpPATh MOAXOIAIINE METOJbI MPEIACTABICHUS U
00pabOTKH TaHHBIX;

— YMETh pellaTh HECJOXKHBIC 3aJayd Ha TPUMEHEHUE
3aKOHA OOJIBIIIUX YHCENI B COIIMOJIOTHMH, CTPaXxOBaHUH,
3IpaBOOXPAHEHUU, obecrieyeHu 0€e30IMacHOCTH
HACEJICHUSI B YPE3BBIYANHBIX CUTYAITUSIX

TexkcroBrie
3a1aun

Pemiate HeECIOXKHBIE TEKCTOBBIE 3aJlaud Pa3HbIX
THUIIOB;

— aHaJIU3UPOBATH yCIIOBUE 3aJ1aui, pu
HEOOXOIUMOCTH CTPOUTH JJII €€ PCIICHUS
MAaTEMATUYECKYIO MOJIEIb;

— TIOHUMATh U HMCIIOJb30BATh JJIA PEIICHUS 3a1a4u
uHopManmio, TPEACTABICHHYID B  BHJIC
TEKCTOBOM M CHMBOJILHOM 3aIMCH, CXEM, TaOJIHII,
nuarpamm, rpaduKoB, pUCYHKOB;

— JIEMCTBOBAThH MO AITOPUTMY, COJAEPKAIIEMYCS B
YCJIOBUH 33]1a4H;

— Pemate 3agauM pa3HbIX TUIIOB, B TOM YHUCJE 3aJadd
MTOBBIILIIEHHON TPYAHOCTH;

— BBIOMpPATh ONTUMAJIBHBIA METOJ pEIICHHs 3a/aud,
paccMaTpuBasi pa3InyHbIe METO/bL;

— CTpOUTh MOJEIb PEIICHUS  3aJadd, M[POBOAUTH
JI0OKa3aTeIbHBIE PACCYKICHHUS;

— pewartb 3amauyd, Tpelyrolue nepedopa BapUAHTOB,
IIPOBEPKH YCIIOBHI, BEIOOpA ONTUMAIBHOTO Pe3yIbTaTa;

— aHANIM3UPOBaTh W HUHTEPIPETUPOBATH PE3YyJbTATHl B
KOHTEKCTE YCJOBHUS 3aJayd, BBIOMpATh pELICHUS, HE
POTUBOpEUAIIUE KOHTEKCTY;




— HCIONb30BaTh JIOTHYECKUE PpACCYXICHUS MPHU
pELIeHUH 3a7a4u;

— paboTtath ¢ U30BITOYHBIMU YCIOBHUSIMH, BbIOUpas
U3 Bcel mHboOpMalUM, JaHHBIE, HEOOXOIUMBbIE
JUISL pelIeHUs 3a]1a4H;

— OCYILECTBISATh HECIOXKHBIN Nepedop BO3ZMOKHBIX
penieHuii, BeIOMpass U3 HUX ONTUMAJIBHOE I10
KpUTEPUSIM, CPOPMYIMPOBAHHBIM B YCIOBUU;

— AdHAJIMU3UPOBATH 151 HHTCPIPCTHPOBATH
IMOJIYYCHHBIC PCHICHUA B KOHTCKCTC YCJIOBUA
3a1a4Hu, BI)I6I/IpaTI) peuicHuA, HEC

IPOTUBOPEUAIIE KOHTEKCTY;

pemarh 3aJadyd Ha pacyeT CTOMMOCTH TOKYIIOK,
yCIIyT, MOE3/I0K U T.II.;

penaTh HEeCJIOKHbIE 3a7]a4M, CBA3aHHBIE C JJOJIEBBIM
y4acTHeM BO BIaJieHUU GUPMOM, IPEATPUITHEM,
HEJABUKHUMOCTHIO;

pemiath 3a7a4d Ha TMPOCThIE MPOLEHTHI (CHUCTEMBI
CKUJIOK, KOMUCCHUH) U Ha BBIYMCICHHUE CIIOKHBIX
IOPOLIEHTOB B PAa3JIMYHBIX CXEMaxX BKJIAJOB,
KpPEJIUTOB U UIOTEK;

pemath ~ NpakTUYECKUE  3amadd, TpeOyromue
UCIIOJIb30BAHUSl  OTPULIATENIBHBIX YHUCEI: Ha
omnpeNiesiecHHe TeMIEepaTypbl, Ha OIpeaeieHue
MOJIOKEHHUS HAa BpPEMEHHOM ocH (10 Halllei 3pbl U
MoCJ€), Ha [BHXKEHHE JICHEXKHBIX CPEICTB
(mpuxopa/pacxon), Ha ONpeAeIeHue
[J1yOUHBI/BBICOTHI | T.11.;

B

NEPEeBOJIUTh MPU PEUIEHUU 3aJauud MHPOPMAIUIO U3

onHOM  ¢GopMBI B  APYLyHO, HCHOJB3Ys  TpHU
HEOOXOIMMOCTH CXEMBI, TaOJIHIIEI, rpaduku,
JMarpamMMel;

MOBCETHEBHOM JKM3HU U TPU UIYYCHUU JAPYTUX
pPEAMETOBR:
pemaTh MpPaKTUYECKHE 3aJa4yd W 3aJauyd U3 JIPYyTHUX
peIMETOB




WCIIOJIb30BaTh MOHATHE MacInTada Il HaX0XKICHUS
pacCcTosHMKA © JUIMH Ha Kaprax, IUIaHax
MECTHOCTH, IUJIaHaX M[OMEIIEHUM, BBIKPOMKAX,
npu paboTe Ha KOMIBIOTEPE U T.II.

B moBcenHEeBHON XU3HU U MPU U3YUECHUU NPYTUX
IIPEIMETOB:

— peuarb HCECIOXHBIC TIPAKTHYCCKHUEC 3aJdaydH,
BO3HHUKAKOIMUC B CUTyallUAgX HOBCCHHGBHOﬁ
KU3HHU

I'eomerpus

OnepupoBath Ha 0a30BOM ypOBHE MOHSITHIMU:
TOYKa, TpsSMas, IJIOCKOCTh B TIPOCTPAHCTBE,
napaieIbHOCTh " MEPICHINKYJIIPHOCTh
IPSIMBIX U TUIOCKOCTEH;

pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPaHHUKOB
(mpusma, nupamMuaa, PSIMOYTOJIbHBIN
napajuiesienure, Kyo);

n3o0paxkaTb H3y4aeMble (QUTYPBI OT PYKH U C
IpUMEHEHHEM MIPOCTHIX YePTEIKHBIX
UHCTPYMEHTOB;

JenaTh (BBIHOCHBIC) MIJIOCKUE YEPTEKHU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHH3Y;

U3BIEKaTh MHGOPMAIMIO O TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, mpeacTaBICHHYIO Ha
gepTexax u pUCyHKaXx;

npuMeHsITh Teopemy [ludaropa npu BeIYHCICHUN
AJIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

OnepupoBaTh TOHATHSIMH: TOYKA, NpsMasi, IUIOCKOCTh B
IPOCTPAHCTBE, MAPALICITBHOCTh U MEPIICHIUKYISIPHOCTh
IPSIMBIX U INIOCKOCTEN;

OPUMEHSTh IS pelieHusl 3a7ad reoMeTpuueckue (axThl,
€CJIM YCJIOBUSI IPUMEHEHHUS 3aaHbl B SIBHOU Qopme;

pemaTh 3a7a4d Ha HAXOXKICHUE T€OMETPUUYECKUX BEIIMYUH
1o oOpasam Wi allrOpUuTMaM;

nenath (BBIHOCHBIE) TUIOCKME YEpPTEKU HW3 PHCYHKOB
00beMHBIX (GUTYp, B TOM YHCJIE PHUCOBATh BHUJ CBEPXY,
cOOKY, CTPOUTH CEYCHHUS] MHOTOTPAHHHUKOB;

U3BIIEKaTh, HWHTEPIPETUPOBATH M  MPEOOPa30OBBIBATH
uH(pOpPMAIIHIO 0 F€OMETPUYECKUX durypax,
MPEICTaBICHHYIO HA YePTEkKax;

IPUMEHSTh TeOMETpHUECKHe (PaKThl JUIsl pEIIeHUs 3a7a4, B

TOM 4HCJI€ MPEANOoNaralonuXx HECKOJIbKO IIaroB
pelieHus;
OMHUCHIBATh  B3aMMHOE  PACIOJOKEHUE  MPAMBIX U

MJIOCKOCTEMN B MMPOCTPAHCTBE;
dbopMyJIMpOBaTh CBOMCTBA U MPU3HAKU QUTYD;




HaXOMUTh OOBEMBI W TUIOMIAJAM ITOBEPXHOCTEH
IPOCTEHIITMX MHOTOTPAHHUKOB C TMPUMEHCHHEM
dopmyu;

pacmo3HaBaTb OCHOBHBIC BHJIBI
(koHYC, IMIIMHJP, chepa u map);

HaXOJIUTh OOBEMBI W TUIOIIAJA TOBEPXHOCTEH
IPOCTEHIITMX MHOTOTPAHHUKOB U TEJI BPAIICHUS C
npuMeHeHneM GopMyIl.

Tel BpalleHUs

B moBCeIHEBHOW >KM3HU W MPU H3YyYCHUH JPYTHUX
IPEIMETOB:

COOTHOCHTH a0CTPaKTHBIC TEOMETPUUCCKUE TTOHSTHSI
U (haKThl C peabHBIMU KU3HEHHBIMH 00BEKTaMHU
U CUTYaIMsIMHU;

UCTIOJIh30BATh CBOIiCTBa IPOCTPAHCTBEHHBIX
TE€OMETPUUYCCKUX (UTYpP JUIS PEIICHUS THUITOBBIX
3a]1a4 MPaKTHIECKOTO COJIEPIKAHUS;

COOTHOCUTh  IUIOMIAAN  IOBEPXHOCTEH
OJTMHAKOBOM (DOPMBI PA3IIMIHOTO pa3Mepa;

COOTHOCHUTHh OOBEMBI COCYJIOB OJMHAKOBOUW (hOPMBI
Pa3TUYHOTrO pa3Mepa;

olleHNBaTh (GOpMY MPaBUIBHOTO MHOTOTPAHHHKA
1ociie CHWIOB, CPe30B M T.I. (OMpEeAeNaTh
KOJIMYECTBO  BEpUIMH, pebep u  TrpaHen
MOJTY9CHHBIX MHOTOTPaHHUKOB)

TCJI

JOKa3bIBATh TCOMCTPHUUCCKUEC YTBCPIKIACHUA,

BJIA/ICTh CTaHAapTHOMN Kiaccuduxanuen
OPOCTPAHCTBEHHBIX  Quryp (IUpaMuIbl, MPU3MBI,
napajuieNIeune/bl);

HaXOguTh  OOBEMbl M  IUIOIIAAM  TOBEPXHOCTEH

TCOMCTPHUUCCKHUX TCJI C MPUMCHCHUCM (bOpMy.TI,
BBIYUCIIATH PACCTOAHUA U YIJIbI B IIPOCTPAHCTBC.

B mnoBcegHeBHON KWM3HM M TPU HUIYYEHUH JAPYTUX
MPEIMETOB:

UCIIOJIB30BaTh CBOMCTBA TeOMETpUYECKUX Quryp s
pelieHns 3a1ad NpakTUYECKOro XapakTepa U 3ajad u3
Ipyrux objacTei 3HaHUN

BekTopsl
KOOPJAWHATBI
MPOCTPAHCTBE

n
B

— OnmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHEM
JI€KapTOBBI KOOPAMHATHI B TPOCTPAHCTBE;

— OnepupoBaTh MOHATUSIMHU JIEKAPTOBBI KOOPAUHATHI B
IIPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpPA, PAaBEHCTBO
BEKTOPOB, KOODAMHATBHI  BEKTOpPA, VYIrOJ  MEXIY




HaxXoaUuTh KOOPAHWHATHI BCpUINH
MPAMOYTOJIBHOI'O MapaJlJICJICIIUIICAA

Kyba u

BEKTOpaMH, CKaJSIPHOE
KOJUTMHEAPHBIC BEKTOPHI;
HAXOJUTh PACCTOSHHUE MEXKIY IBYMS TOYKAMH, CyMMY
BEKTOPOB M TIPOU3BEJCHHE BEKTOpPA HA YHCIO, YTOJ
MEXIY  BEKTOpaMH,  CKasIpHOEC  IIPOU3BEACHHE,
packiagpiBaTh BEKTOP TO JIBYM HEKOJUTMHEAPHBIM
BEKTOpaMm;

3aJ1aBaTh MJIOCKOCTh YPAaBHCHUEM B JICKAPTOBOH CHCTEME
KOOpJIUHAT;

pemiath MPOCTEHIIKME 3a7a4yd BBEACHHUEM BEKTOPHOTO
Oasuca

IMPONU3BCACHUC BCKTOPOB,

Uctopus — OnuceBaTh OTJICJIbHBIC BBIJIAXOIIHAECH [IpencraBnsATh BKJIAJI BBIJAIOIIUXCS MAaTEMaTHKOB B
MaTE€MaTHUKHU pe3yabTaThl, MOJYYEHHBIE B XOJI€ pPa3BUTHUA pa3BUTHE MaTEeMaTUKHU M MHBIX HayYHBIX 00JacTe;
MaTeMaTHUKU KaK HayKH; IIOHUMATh POJIb MAaTEMATUKH B pa3BuTUU Poccumn
— 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUHN U UX
aBTOPOB B CBA3U C OTEYECTBEHHOW U BCEMHUPHOM
HUCTOPHEN;
— MOHHMMATh POJIb MATEMATUKHU B pa3BUTHU Poccun
Meronbl — HpI/IMGHHTB M3BCCTHBIC MCETOAbI IIPHU PCIICHHUH HMcnonn30BaTh OCHOBHBIE METOABI JIOKAa3aTeJILCTBA,
MaTCMaTHUKH CTaHJApPTHBIX MAaTEMATUYECKUX 3a/1a4Y; IIPOBOJUTH JI0Ka3aTeIbCTBO 51 BBITIOJIHATH
— 3aMedaTbhb M XapaKTepu3oBaTb MaTeMaTHUYECKUE OIIPOBEPIKECHUE;
3aKOHOMEPHOCTH B OKpY Karoueu IIPUMEHSTH OCHOBHBIE METOBI pemeHus
JICUCTBUTEIBHOCTH; MaTe€MaTUYECKUX 3a1ad4,
— NOPUBOIUTH IIPUMEPEI MaTEeMaTHYE€CKHUX Ha OCHOBE MAaT€MaTH4YECKUX 3aKOHOMEPHOCTEU B

3aKOHOMEpPHOCTEH B TMPUPOJIE, B TOM YHCIIE
XapaKTEepU3YIONIMX KpacoTy H COBEPUIEHCTBO
OKPY’KaIOIIEro MUpPA M MPOU3BECHUN HCKYCCTBA

NPUPOJIE XapaKTepU30BaTh KPacoTy U COBEPIICHCTBO
OKPY’KaIOLIEro MUpPa U MPOU3BECHUN UCKYCCTBA;




— MPUMEHATH MPOCTEHIIME NIPOTrpaMMHBIE CpPEICTBA H
3JEKTPOHHO-KOMMYHHKALIHOHHBIE CUCTEMBI pu
pPELIEHMN MAaTEMaTUYECKUX 3a1a4

COIAEPXAHUE YYHEBHOTI'O ITPEJIMETA

10 xace

AJire0pa 1 Ha4aJ1a aHAJIHU3A

[ToBTOpeHue. Penienne 3a1a4 ¢ UCMOJIb30BAHUEM CBOMCTB YUCE U CHUCTEM CUUCIICHHMS, JICIIMMOCTH, J0JIel U 4acTeH, IPOIICHTOB,
MoJIyJeH uncen. Pemenue 3a/1a4u ¢ MCIOJIb30BaHUEM CBOWCTB CTEIICHEH M KOPHEH, MHOTOWICHOB, IPE0OPa30BaHN MHOTOUYJICHOB
U JIPOOHO-PAIMOHATBHBIX BEIPAKCHUH.

Pemenue 3a1a4 ¢ MCMOIB30BaHUEM I'PaTyCHOM MEpHI yriia. MoyJib YKClia U €ro CBOWCTBRA.

Permenne 3a71a4 Ha ABM)KEHHE M COBMECTHYIO pabOTy C MOMOIIBIO IMHEHHBIX U KBAJPATHBIX YPAaBHCHHUH U WX CUCTeM. Pernenne
3a]1a4 C IIOMOIIBI0 YUCJIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJJHOW IMEePEMEHHOM, ¢ MPUMEHECHHEM H300paKEHUST YHCITIOBBIX
IPOMEXKYTKOB.

Permenne 3amad ¢ MCTOIB30BAaHUEM YHCIOBBIX (YHKIMHA U WX TpaduKoB. Vcronp3oBaHHE CBOWCTB M TpadUKOB JIMHEHHBIX H
KBaJPaTHUHBIX DYHKIMIH, 0GPATHON IPOMOPIHOHATEHOCTY U GyHKIHK Y = /X . [padHueckoe pelenre ypaBHEHMI 1 HePaBEHCTB.
Tpuronomerpudeckas oKpy HOCTb, paranHast Mepa yria. CHHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC TIPOU3BOJIBHOTO yriia. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXICSCTBO M CIICJICTBUS M3 HEro. 3HaUYeHUs TPUTOHOMETpUuecKux ¢pyHkumi mis yriaoB 0°, 30°, 45°, 60°,

90°, 180°, 270°. (0, g %gg pam). DopmMyIbl CIOKEHUS TPUTOHOMETPUIECKUX (DYHKIMM, HOPMYIBI IPUBEACHHS, (HOPMYIIBI

JBOWHOIO apryMeEHTA.
Hymu ¢yHKuMM, npoMexyTKHM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambombinee W HawMeHbIIee 3HaYeHUE (QYHKIINM.
[Mepuonnueckue Gpynkmuu. YeTHOCTH M HEYeTHOCTH (PyHKIMI. CloXHBIE PYHKITUH.

Tpuronomerpudeckne QyHKIUU Yy =COSX,Yy =sinx,y=tgx. OyHKIus y=ctgx. CBolicTBa M rpaQuKN TPUTOHOMETPUUECKUX
byHKIHH.

APKKOCUHYC, apKCHUHYC, apKTaHT€HC 4ucia. ApKKOTaHreHc uwucia. [IpocTeilline TpUTrOHOMETPUYECKHUE YpaBHEHUS.
Pemienne TpuroHOMETpUYECKUX YPaBHEHU M.




OOpatHble TpUrOHOMETpUYECKHME (YHKIMH, MX CBOMCTBA W Tpaduku. PemieHue npocTeHIInX TPUTOHOMETPUUYECKUX
HEPABEHCTB.

Metoa MHTEpBAIOB ISl PEILIEHUSI HEPABEHCTB.

[IpeoGpazoBanus rpadukoB PyHKIMI: CIBUT BAOJIb KOOPAMHATHBIX OCEH, PaCTSHKEHHUE U CIKAaTHE, OTPAKEHUE OTHOCUTENIBHO
KOOpJAMHATHBIX oceil. ['paduueckme MeTonabl pernieHUs ypaBHEHUH W HEpaBeHCTB. PerieHue ypaBHEHMH M HEPABEHCTB,
COZIEpIKaIlMX IEPEMEHHYIO MOJI 3HAKOM MOJTYJIS.

CucreMbl TNOKa3aTeNbHBIX, JOrapu(PMUYECKUX U  HpPpALMOHANBHBIX ypaBHEHUH. CHCTeMbl MOKa3aTeNbHBIX,
JorapupMUYECKUX HEPABEHCTB.

B3aumuo oOpatsbie pynkuuu. ['paduku B3auMHO 00paTHBIX QPYHKIUH.

VYpaBHEHMS], CUCTEMBI YPABHEHUN C MTAPAMETPOM.

[lonsTue o HempephIBHBIX (PYHKIUSAX. TOUKM dKCTpeMyMma (MakcuMyma MU MUHHMYyMa). McciemnoBaHue sieMEHTapHBIX
(GYHKIIMHA Ha TOYKM SKCTpeMyMa, HauOoJiblliee U HaMMEHbIee 3HAYEHUE C MOMOINbI0 mpous3BoaHou. [locTpoenue rpadpukos
(GYHKIIUH ¢ TOMOIIBI0 MPOU3BOAHBIX. [[prMeHeHre TPOM3BOIHOM TP pELICHUH 3a]1a4.

ITepBooOpa3nas. IleppooOpasHbie deMeHTapHbIX ¢GyHKIMH. [lnomans kpuoauHeiHow Tpanenuu. ®opmyna HeroToHa-
JleitOnuna. OnpeneneHHbIi nHTErpaj. Berunciaenue miomaaei miockux Guryp u 00eMoB TeJl BpallleHUs C TOMOIIBIO HHTErpaa.

I'eomeTpus

[loBTOpenue. Pemenne 3amay ¢ MpuMEHEHHWEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3aJaud Ha JIOKA3aTENIbCTBO M IMOCTPOCHHE
KOHTpIpuMepoB. Mcrnonb30BaHue B 3ajladyax MNPOCTEUIINX JIOTMYECKUX MMpaBuil. PellleHne 3aad ¢ UCIOJIb30BAaHUEM TEOPEM O
TPEYTroJibHUKaX, COOTHOIICHUH B MPSMOYTOJIBHBIX TPEYTOJbHUKAX, (JaKTOB, CBSI3aHHBIX C YEThIpEeXyroibHUKaMu. Pemenue 3amau
C WCIIOJIb30BaHUEM (DAKTOB, CBSI3aHHBIX C OKPYKHOCTSIMU. Pelenne 3ajad Ha M3MEpEHUs Ha TUIOCKOCTH, BHIYMCIICHHE JJIUH U
mronanaen. Pemenne 3amaq ¢ nOMOIIBIO BEKTOPOB U KOOPJAWHAT.

Harmsinnast crepeomerpusi. @urypbl u ux uzoOpaxkenus (kyO, mupammunaa, npusma). OCHOBHBIE TMOHATHS CTEPEOMETPUHM U HX
cBoiicTBa. Ceuenus Kyba u TeTpasapa.

Touka, npsiMasi ¥ IMIIOCKOCTh B POCTPAHCTBE, aKCUOMBI CTEPEOMETPHUU U CIICICTBUA U3 HUX. B3anMHOE pacnonoKeHne NpsiMbIX U
IJIOCKOCTEH B TpOCTpaHcTBe. [lapamienbHOCTh MPSMBIX H IUIOCKOCTEH B TpocTpaHCTBE. M300paskeHHWe MpPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYP HA TIOCKOCTH.

Paccrosiaus Mmexay gurypamu B mpOCTpaHCTBE.

¥Yrael B ipoctpancTBe. [lepneHIuKy IS pHOCTD NPSIMBIX U INTIOCKOCTEN.



[Ipoexuust Gurypsl Ha TIOCKOCTh. [IpHU3HAKM MEPIEHIAUKYJISIPHOCTH MPSIMBIX U TIJIOCKOCTEH B MpoCTpaHcTBe. Teopema o Tpex
MEePIEHANKYIIAPAX.

Muororpannuku. [Tapannenenunesn. CBoicTBa psiMOyroiibHOro napauienenunena. Teopema [Tudaropa B mpoctpanctse. [Ipuzma
u nupamua. [IpaBunbHas nupamuaa u npaBuibHas npusMa. [Ipsmas nupamuga. SIeMeHTbI PU3MbI U TUPAMU/IBI.

Tena BparmeHus: MUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOT0 KPyrOBOrO IUIMHAPA, IPSIMOTO KPYTOBOTO
KoHyca. M3o0paxenue Ten BpalieHus Ha TUIOCKOCTH.

[IpencraBnenne o0 yCEUeHHOM KOHYyCe, C€UeHHUs KOHyca (MapajuieIbHOe OCHOBAHHUIO M TMPOXOIIee uepe3 BepIINHY),
ceUeHUs MWINHJpa (mapauiebHO U MEePIICHINKYJISIPHO OCH), CeUeHus mapa. Pa3BepTka muinHapa U KOHycA.

[IpocTeiimue koMOMHAIIMYA MHOTOTPAaHHUKOB M TEJ BpallleHHus MeXIy coOoi. Brraucienne 31eMeHTOB TPOCTPAHCTBEHHBIX
¢buryp (pebpa, TuaroHaiu, yribi).

[Tnomaae NOBEpXHOCTH MPABWIILHOM TUPAMU/IbI U MPSIMOM IPU3MBI. [ 101118716 HOBEPXHOCTH IPSMOTO KPYTOBOT'O LIMJIMHPA,
NpsSIMOTO KPYroBOI'O KOHYCa U I1apa.

[Tonsitue 06 06beme. OOBEM TUPAMUIBI U KOHYCA, IPU3MBI U IIIHHIpa. OObeM mapa.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXAY TJIOMIASIMU MTOBEPXHOCTEN U 00BbeMaMu MOI0OHBIX Tell.

JIBUKEHHSI B NIPOCTPAHCTBE: IMapajuleNIbHbIN MEPEHOC, LIEHTPAIbHASI CUMMETPHS, CUMMETPUS OTHOCUTEIBHO IJIOCKOCTH,
noBopoT. CBoiicTBa BM>KeHUH. [I[puMeHeHne ABMKEHUI PU pELIEHNH 3a1ay.

Bekropsl u koopauHatel B npocTtpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpAa Ha YHUCIO, YroJl MEXKIY BEKTOpPaMH.
Konnuueapubsle u KoMIuiaHapHble BEKTOpbl. CKaJasipHOE MPOM3BEAECHUE BEKTOPOB. Teopema O pa3ioKeHUH BEKTOpa MO TPEM
HEKOMILIaHAPHBIM BekTOpaMm. CKaJISIpHOE MPOU3BEICHUE BEKTOPOB B KOOpJAUHATAX. [[puMeHEeHNEe BEKTOPOB MpH PEUICHUU 3a]1a4
Ha HAXOXKJICHUE PACCTOSTHUH, JJIMH, TUIOIaAeH 1 00beMOB.

VYpaBHEHUE MJIOCKOCTH B MPOCTPAHCTBE. Y paBHEHUE c(pephl B MpocTpancTBe. DopMyia s BEIYUCICHUS PACCTOSTHHS MEXKITY
TOYKAaMH B IPOCTPAHCTBE.

11 kiaace

AJire0pa m HaYaJIa aHAJIH3A

[ToBTOpenue. Pemenne 3a1a4 ¢ HCIOIB30BAHUEM CBOMCTB YUCENI U CUCTEM CUHUCIICHUS, JEIUMOCTH, TOJEH U YacTEl, MIPOLIEHTOB,
MoyJiel unceln. Perenue 3a1a4 ¢ UCMOIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOUJIEHOB, MPE0OPa30BaHUI MHOTOUYJICHOB
U IpOOHO-PAIMOHAIBHBIX BHIPAXKEHUH.

Pemenue 3a1a4 ¢ HCnonb30BaHUEM TPALYCHOM MeEpPHI yriia. MoayJib 4nciia U €ro CBOMCTBA.



Pemenue 3a1a4 Ha IBUYKEHUE M COBMECTHYIO paOOTy C MOMOIIbIO JINHEWHBIX U KBaJpaTHBIX YPABHEHUN U UX cucTeM. Perienue
3a/1ay ¢ MOMOILBIO YHCIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OAHOW MEPEMEHHOM, C MPUMEHEHUEM U300paKEHHs YHCIIOBbIX
MIPOMEKYTKOB.

Pemenue 3amay ¢ MCMonb30BaHUEM YHUCIOBBIX (QyHKIMHA U uUX rpaduxoB. Mcmnonb3oBaHue CBOMCTB M IpaMKOB JIMHEWHBIX U
KBAIPATHYHBIX QYHKIIMIA, 0GPATHO#H IIPONOPIMOHANEHOCT! U GyHKIMH Y =+/X . Ipaduueckoe pelieHne ypaBHEHNI ¥ HEPABEHCTB.
Tpuronomerpuueckas oKpy HOCTb, pajraHHast Mepa yria. CHHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJILHOTO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO U CIEJICTBUS W3 HEro. 3HaUeHMsI TpUroHomeTpuyeckux ¢pyHkuuit ansa yraos 0°, 30°, 45°, 60°,

90°, 180°, 270°. (0, g %gg pax). opmyIibl CIOKEHUSI TPUTOHOMETpPUYECKUX (DyHKIMH, popMyIbl mpuBeAeHUs, POPMYIIbI

JIBOMHOT'O apryMEHTA.
Hymn ¢yHkumum, mnpoMexKyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hambosbliee W HauMeHblllee 3HaYeHUE (PYHKIIUH.
[lepuonuueckue pynkuuu. YeTHOCTH M HEYETHOCTh PyHKIMHI. ClOXKHBIE PYHKIIUU.

Tpuronomerpuueckrue QyHKIUU y=COSX,Yy=sinx,y=tgx. OyHKus y=ctgx. CBolicTBa U rpa@UKN TPUTOHOMETPUUECKUX
byHKIMA.

APKKOCUHYC, apKCHUHYC, apKTaHT€HC 4ucia. ApKKOTaHreHc uwucia. [IpocTeillie TpUrOHOMETPUYECKHUE YpPaBHEHUS.
Pemenune TpuroHOMETpUYECKUX YPaBHEHUM.

OOpatHble TpUrOHOMETpUYECKHME (YHKIIMHM, MX CBONCTBA W Tpaduku. PerieHue npocTewmux TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

CreneHb ¢ IEMCTBUTEIBHBIM TOKA3aTeJIeM, CBOMCTBA cTeneHu. [IpocTeliline moka3atenbHble YpaBHEHUSI U HEPAaBEHCTBA.
[Toka3zatenbHast GyHKIUS U €€ CBOMCTBA U TpaduK.

Jlorapudwm umcna, cBoiictBa norapudma. [decatuunsiii morapudm. Yucno e. Hatypansasiii morapudm. IlpeodbpasoBanue
norapudmMuyeckux BoIpakeHuil. Jlorapudpmudeckue ypaBHeHuss U HepaBeHCTBA. Jlorapudmuueckas GyHKINUS U €€ CBOWCTBA U
rpaduxk.

CrernienHas QyHKIUS U ee CBOMCTBa U rpaduk. MppanroHansHbIe ypaBHEHHUS.

Metoa uHTEpBaIOB ISl PEIICHUSI HEPABEHCTB.

[TpeoGpazoBanus rpadukoB PyHKITUN: CABUT BIOJIb KOOPAMHATHBIX OCEH, PACTSKEHHUE U CKATHE, OTPAKCHHE OTHOCUTEITHHO
KOOpJIMHATHBIX oceil. ['paduueckue MeTonbl penieHusT ypaBHEHHWNW W HEPaBEHCTB. PerieHne ypaBHEHWH W HEPABEHCTB,
CoJieprKallliX MEPEMEHHYIO M0J1 3HAKOM MOJTYJISI.



CucreMbl TNOKa3aTeNIbHBIX, JOrapu(MUYECKUX U  HUPPAUUOHAIBHBIX ypaBHEeHHHA. CHCTEMBbl IOKa3aTeJbHBIX,
Jorapu(pMUYECKUX HEPABEHCTB.

B3aumuo obpatsble pyHkuuu. ['paduku B3auMHO 0OpaTHBIX PYHKIUH.

YpaBHEHHUsI, CUCTEMBI YPABHEHUH C I1ApAMETPOM.

[IpousBonnas pyukiuu B Touke. KacatenbHas k rpaguky @ynkuuu. ['eomerpudeckuii 1 GU3MUECKU CMBICT POU3BOHOM.
[IpousBoanbie neMenTapHbiX Gynkuuil. [lpasuna quddepenurpoanus.

Bropas npousBojHasi, ee reoMeTpu4ecKuil U (U3NUECKUil CMBICIT.

[lonsTue o HempephIBHBIX (PYHKIUSAX. TOUKM dKCTpeMyma (MakcumMyma MU MUHUMyMa). MccrienoBaHue 3iieMEHTapHBIX
(GYHKIIMH Ha TOYKM SKCTpeMyMa, HauOoJiblliee WU HaMMEHbIEe 3HAYEHUE C MOMOIbI0 mpous3BoaHou. [locTpoenue rpadpukos
(GYHKIUN ¢ TOMOIIBIO0 MPOU3BOAHBIX. [IprMeHeHne mpor3BOIHON TPH pEIICHUH 3a/1a4.

ITepBooOpa3znas. IleppooOpasnbie diaeMeHTapHbIX GyHKIMM. [lnomans kpuBonuueiHoW Tpanenuu. @opmyna HeroToHa-
JleitOnuna. OnpeneneHHblil nHTErpai. Berunciaenue miomaaei miockux GUryp u 00eMoB TeJ BpallleHUs C TOMOIIBIO HHTErpaa.

I'eomeTpus

[loBTOpenue. Pemenne 3amay ¢ NMpuUMEHEHHWEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3aJaud Ha JI0Ka3aTelbCTBO U TOCTPOCHUE
KOHTpIpuMepoB. Mcrnonb30BaHue B 3ajadyax NPOCTEUIINX JIOTUYECKUX IMpaBuil. PellieHue 3aad ¢ HUCIOJIb30BAHUEM TEOPEM O
TPEYTroJbHUKAaX, COOTHOIIECHUH B MPSMOYTOJIbHBIX TPEYrOJbHUKAX, (DAKTOB, CBA3AHHBIX C YETHIPEXYroJbHUKAMU. Perienne 3amau
C UCIIOJIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPYKHOCTsIMHU. Pemenue 3aad Ha M3MepeHUs Ha TUIOCKOCTH, BBIYMCIICHHE JJIUH U
miomaae. Pemenue 3amad ¢ noMOIIbiO BEKTOPOB U KOOPJIMHAT.

Harmsinnas crepeomerpusi. Gurypbl u ux uzobpaxenus (kyo, mupamuaa, mpuszMa). OCHOBHBIC MOHSTUS CTEPEOMETPUH U UX
cBoiicTBa. Ceuenus kyba u TeTpasapa.

Touka, npsiMasi ¥ IJIIOCKOCTh B MPOCTPAHCTBE, aKCUOMBI CTEPEOMETPHUU U CIIEICTBUA U3 HUX. B3anMHOE pacrogoKeHne NpsiMbIX U
IJIOCKOCTEH B mpocTpaHcTBe. [lapayuienbHOCT, TPSMBIX U IJIOCKOCTEM B TpOCTpaHCTBE. M300pakeHne MpoCTeHImx
MPOCTPAHCTBEHHBIX (PUTYP HA ITOCKOCTH.

Paccrosiaus Mmexay gurypamu B mpOCTpaHCTBE.

Yrael B ipoctpaHcTBe. [IepneHIuKy s pHOCTD NPSIMBIX U INTIOCKOCTEN.

[Tpoekmust Gpurypsl Ha MIOCKOCTh. [IpU3HAKKM MEPIEHIUKYISIPHOCTH TPSIMBIX W TUIOCKOCTEH B MPOCTpaHCTBE. Teopema o Tpex
MEePIIECHANKYJIIAPAX.



Mpuororpannuku. [lapannenenunesn. CBoicTBa NpsMOYTroiibHOTO apauienenuneaa. Teopema [ludaropa B nmpoctpanctse. [Ipuzma
u nupamua. [IpaBunbHas nupamuaa u npaBuibHas npusMa. [Ipsmas nupamuga. SMeMEHTb PU3MbI U TUPAMU/IBL.

Tena BpameHus: MUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSAMOT0 KPYroBOro MUIUHIPA, TPSIMOT0 KPYTOBOTO
KoHyca. M3o0pakeHue Tel BpallleHus Ha TIJI0CKOCTH.

[IpencraBnenne o0 yCEUeHHOM KOHYyCe, C€UeHHUs KOHyca (MapajuieIbHOe OCHOBAHHUIO M TMPOXOIIee uepe3 BepIInHY),
ceUeHUs MWINHJIpa (apaiesIbHO U NMEePICHANKYJISIPHO OCH), CeYeHus mapa. Pa3BepTka MuinHApa U KOHYycA.

[IpocTeiinme koMOMHAIIMA MHOTOTPAHHUKOB M TEJ BpallleHUs MeXIy coOoi. Beruucienue seMeHTOB TPOCTPAHCTBEHHBIX
¢buryp (pebpa, 1uaroHanu, yribl).

[Tnomaae NOBEpXHOCTH NMPABWIILHOM MTUPAMUBI M PSIMO TTpu3MBI. [1o11a/1b TOBEPXHOCTH MPSMOTO KPYTOBOT'O LIUINHIPA,
IpsSIMOTO KPyroBOI'O KOHYyCa U I11apa.

[Tonsitue 06 o6beme. OOBEM MUPAMUJIBI U KOHYCA, TPU3MBI U WJIMHpa. O0beM mapa.

[TonoOHnbIie Tena B mpocTpaHcTBe. COOTHOIICHUSI MEXAY TUIOMIAASIMU MMOBEPXHOCTEN U 00beMaMU MO O0HBIX TEll.

JIBUKEHHSI B NIPOCTPAHCTBE: MapasuICNIbHBIN MEPEHOC, LIEHTPajJbHas CUMMETPHUS, CUMMETPHS OTHOCHUTENIBHO ILIOCKOCTH,
noBopoT. CBoiicTBa IBM>KeHUH. [I[puMeHeHne ABMKEHUI PU pELIEHNH 3a1aY.

Bekropsl u koopauHatel B mpoctpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHWCIIO, YrOJd MEXAY BEKTOPAMHU.
Konnuueapubelie u KoMmIuiaHapHble BEKTOpbl. CKaJlsipHOE NMPOM3BEICHHE BEKTOPOB. Teopema O pas3iioKEHHH BEKTOpa IO TPEM
HEKOMILUIaHAPHBIM BeKTOpaMm. CKaJSIpHOE MPOU3BEICHUE BEKTOPOB B KOOpJAUHATAX. [[puMeHEeHNEe BEKTOPOB MPU PEUICHUH 3aj]1a4
Ha HAXOXKJICHUE PACCTOSIHUH, JJIMH, TUIOIaeld 1 00hEeMOB.

VYpaBHEHUE MJIOCKOCTH B MPOCTPAHCTBE. Y paBHEHHUE c(hephl B mpocTpancTe. Dopmyia it BBIYUCICHUS PACCTOSHUS MEXKIY
TOYKaMHU B IPOCTPAHCTBE.

BepostHOCTh M cTaTucTHKa. PaboTa ¢ JaHHBIMU

[ToBTOopenue. PemieHue 3agad Ha TaOIMYHOE W TpadUUYECKOE TNpECTaBICHUE IaHHBIX. lcmoib30BaHWE CBOWCTB U
XapaKTePUCTUK YHCIOBBIX HAOOPOB: CPETHUX, HAMOOJBIIIETO M HAMMEHBIIIETO 3HAYEHUS, pa3Maxa, Tucrepcuu. Pemenne 3a1ad Ha
OTIpEJICIICHNE YaCTOTHl U BEPOSITHOCTU COOBITHH. BhIUMCIIeHre BEpOSTHOCTEH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
ucxonamu. PemieHue 3agady ¢ mpuMeHEHHEM KOMOWHATOpuKH. PelieHue 3ajjad Ha BBIYKMCICHUE BEPOATHOCTEM HE3aBUCHMBIX
coOBbITHI, TpuMeHeHne (OPMYIBI CIOKEHHS BeposTHOCTEW. Pemenme 3amad ¢ mpuUMEHEHHMEM amarpaMm Oisepa, aepeBa
BeposiTHOCTEN, (popMybl bepHysu.

VYcnoBHas BEpoSITHOCTD. [IpaBriio yMHOKEHUS BEpOSTHOCTEN. POpMyIia OJTHOU BEPOATHOCTH.



JIuckpeTHble ciy4alHble BEJIMUYMHBI U pacnpeacneHus. HesaBucuMmele ciydanHble BeJMYMHBL. PacripeneneHue cymMMbl U
IIPOU3BEICHUS HE3aBUCUMBIX CIIyYailHBIX BEJIUYHH.

MaremMatndeckoe OXHMAAHUE U AUCIEPCUS CIIyYalHOM BEIMYMHBI. MaremMaTHuecKoe OXHMAAHUE U JUCIIEPCUS CYMMBI
CIIy4alHbIX BEJIUYHH. ['eOMeTprUYECKOe paciipeesieHue. buHoMuaibHOE pacupeneeHue U ero CBOUCTBA.

HenpepsiBHbIE city4yalinble BeIUYUHBL. [IOHATHE O INIOTHOCTH BEPOATHOCTH. PaBHOMEpPHOE paciipeiesieHue.

IToka3aTenbHOE pacupeacieHue, ero napameTpsl.

ITonaTne 0 HOpMasbHOM pacupeneneHuu. [lapamerpsl HopmanbHOro pacnpeneneHus. I[Ipumepsl cilyyalHBIX BEJIMYMH,
NOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIPEIIHOCTh U3MEPEHUH, pOCT YEJIOBEKA).

HepaBenctBo YUeOrnimena. Teopema bepuymnu. 3akoH 00abux uncesl. BeIOOpOUYHBIN METOH U3MEPEHHUS BEPOSTHOCTEH.
Ponb 3akoHa OONBIINX YUCEN B HAYKE, PUPOJIE U OOIIECTBE.

KoBapuanuss nByx cnydaiinbix BenuuuH. [lonstue o koadduimente xoppensunu. CoBMecTHbIE HAOTIOJEHHS JIBYX
CIly4ailHbIX BeIM4YHMH. BIOOpOUYHBINH KOIDPUIIUEHT KOpPEAIUU.

BepositHoCTh U cTaTHCTHKA. PaboTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenue 3a1au Ha TabaMYHOE U Tpaduueckoe MpecTaBiIeHne NJaHHbIX. Vcronb30BaHne CBOWCTB M XapaKTePUCTUK
YHCIIOBBIX HAaOOPOB: CPEIHUX, HAMOOJBIIETO U HAMMEHBIIEr0 3HaYeHUs1, pa3Maxa, Aucnepcun. Perenue 3a1a4 Ha onpezesieHne
YacTOThl M BEPOATHOCTU COOBITHI. BbIdnclieHHe BEpOSITHOCTEH B OMbBITAX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH HCXOIaMHU.
Pemenne 3amau ¢ mpuMeHEHHMEM KOMOWHATOPWKH. PemieHue 3amad Ha BBIUMCICHHUE BEPOSTHOCTEH HE3aBHCHUMBIX COOBITHH,
npuMeHeHne (opMyIbl CIOKEHHsI BepOsSiTHOCTEH. Pemenue 3amady ¢ mpuUMEeHEHHEM auarpaMm Diiliepa, iepeBa BEpOSTHOCTEH,
dbopmynel bepuymu.

VYcnoBHas BEpOSITHOCTD. [IpaBuiio yMHOKEHUS BEposTHOCTEN. POpMyIia IOJIHOU BEPOATHOCTH.

JIuckpeTHble CiydalHble BEJIMYMHBI WM paclpeneieHus. He3zaBucumble cilydallHble BEJNWYMHBL. PacnpeneneHue CyMMbl U
MIPOU3BEICHUS HE3aBUCUMBIX CIIyYalHBIX BEJINYUH.

Marematnueckoe 0KUAAHNUE U TUCIIEPCUS] CIIyYalWHOW BEIIMYMHBI. MaTeMaTHYECKOE 0XKUIaHUE U JUCIIEPCUSI CYMMBI CIIyYalHBIX
BeJIM4MH. ['eomerpruueckoe pacnpeneneHue. buHoMuanbHOE pacipeesIeHue U €ro CBOWCTBA.

HenpepsiBHbIE cityyalinble Beu4urHbL. [[OHATHE O INIOTHOCTU BEPOSATHOCTH. PaBHOMEpPHOE pacipeiesieHue.

IToka3zaTenpHOE pacupeaeeHue, ero mapameTpsl.

[lonatne o HOpmanbHOM pacnpeneneHuu. llapamerpsl HOpManbHOro pacnpeaencHus. lIpumepsl ciay4alHbBIX BEJIWYMH,
MOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY (MIOTPEITHOCTh U3MEPEHUI, POCT YEIOBEKA).



HepasenctBo YebOniea. Teopema bepuymnu. 3akon Oosbluux uucesn. BeiOopouHblid MeToa u3MepeHus: BeposTHOcTeil. Poib
3aKOHa OOJIBIIKX YHUCEI B HAyKe, IPUPOJE U OOIIECTBE.

KoBapuanus nByx ciayuaitHeix BenmuuuH. [loHsiTue 0 kodddunmente koppensuun. CoBMECTHbIE HAOMIOACHUS IBYX CIy4YailHBIX
BeIU4MH. BeIOOpOUHBINA KOADPUIIMEHT KOppETI Y.



TEMATHUYECKOE INTAHUPOBAHUE

Pa3zgesn yueOHOro Kypca KosnvecTBO 4acos
10 kaace 136
Adaredpa 85
[ToBTOpEHME M pacIIMpEeHUEe CBECHUN O PYHKITUN 8
CrenenHas QyHKIUSA 16
Tpuronomerpuyeckue GyHKIIUU 23
Tpuronomerpuveckre ypaBHCHHsI 1 HEPAaBCHCTBA 16
[IpousBoiHas ¥ €€ TPUMEHCHHE 20
IToBTOpEHUE 2
I'eomeTpusn ol
BBenenue B cTepeoMETpHIO 6
[TapannenbHOCTh B MPOCTPAHCTBE 9
[lepneHAUKYISIPHOCTD B IPOCTPAHCTBE 20
MHororpaHHuKu 13
[ToBTOpEHME 3




11 kiace 132
Adare0pa 82
IloBTOpenue kypca marematuku 10 kiacca 4
[loka3zarenbHas u norapupmMuyeckas QyHKIUU 33
WNHTerpan u ero npuMeHeHUe 14
OnemeHThl KoMOUHaTopuku. bunom HeroTona 8
DNeMEeHTBI TEOPUU BEPOSITHOCTH 16
[ToBTOpeHue kypca anreopsl 11 kiacca 7
I'eomeTpusn 50
KoopaunHatel 1 BEKTOpBI B IPOCTPAHCTBE 16
Tena Bpamenus 24
O6®wemsl Ten. [lnomans chepbl 10




KAJIEHIAPHO — TEMATHUYECKOE INTJAHMPOBAHMUE 10 KJIACC

Ne i/ Tema paznesna u ypoka Koua- | Ilo muany ITo
BO (pakrty
4acoB
Moayab «Aaredopa» 85
Ilosmopenue u pacuwiupenue ceedenuii 0 Pynkyuu 8
1-2 HaunGonbiee u HaumeHblee 3HadeHre GyHKIUU. YeTHble U HeUeTHbIe QyHKIUU 2 01.09
05.09
3 [TocTpoenue rpadukoB GyHKIIMH C TOMOIIBIO TEOMETPUUECKUX TPEoOpa30OBaHUM 1 06.09
4 OO6partHas QyHKIMsS 1 07.09
5 PaBHOCHIIbHBIE YpaBHEHHUS U HEPABEHCTBA 1 08.09
6-7 Merton untepBainoB. [IpumeHeHue cBOMCTB (QyHKITUI 2 12.09,13.09
8 Bxoanasi koHTpoJibHast padoTa Nel 1 13.09
Cmenennasn pynkuyus 16
9 Pabora nan ommbkamu. CteneHHast QYHKIMS ¢ HATYpaJIbHBIM ITOKa3aTeaeM 1 14.09
10-11 CrenenHast QyHKIIUS C IEJIBIM ITOKa3aTeIeM 2 15.09
19.09
12-13 | Onpenenenue KOpHs M-OM CTENEHU 2 20.09
21.09
14-15 | CBolicTBa KOpHS M-0i1 CTENEHH 2 22.09
26.09
16 KourpoJsbnasi padora Ne 2 no teme: «CreneHHass QyHKUus» 1 27.09
17-18 Pabora wanm ommbOkamu. OmpeneleHHE W CBOWCTBA CTEINEGHH C PallMOHAJIBHBIM | 2 28.09
MoKa3aTejaeM 29.09
19-20 | UppanmoHanbHbIe ypaBHEHUS 2 03.10
04.10
21-22 | MeTon paBHOCHIIBHBIX MPEOOPA30BAHMM I PEIICHUS UPPAMOHAIBHBIX YPaBHEHUH | 2 05.10
06.10




23 HppanunonanbHble HEPABEHCTBA 1 10.10
24 Kontposabnas padora Ne 3 mo Teme: «UppaumoHanbHble ypaBHeHuss u |1 12.10
HEpPaBEHCTBA
Tpuzonomempuueckue ynkyuu 23
25 Pabora nan ommbkamu. Pagnannas mepa yria 1 25.10
26-27 | TpuroHomeTrpuyeckue (PyHKIIMHU YUCIOBOTO apryMeHTa 2 26.10
27.10
28 3HaKu 3HAYEHUN TpUTrOHOMETpUyeckux (QyHkumit. YeTHOCTh U HeyeTHOCTH | 1 28.10
TPUTOHOMETPUIECKUX (PYHKIMIA
29 [Tepuoanyeckue GyHKIUH 1 08.11
30-31 | CgoiictBa 1 rpaduku PYHKIIUN y = sIn X Uy = COS X 2 09.11
10.11
32-33 | CroiicTBa u rpaduku GyHKIUH y =tg X 1y = ctg X 2 11.11
15.11
34 KonTpoabnas padora Ne 4 no teme: «CBoiictBa u rpadpuxu pynkumii y = sinx, | 1 16.11
Yy = COSX, Yy = tgX, y = ctgx»
35-37 | PabGora Hax ommOkamu. OCHOBHBIE COOTHOIIEHUS MEXIY TPUTOHOMETPHUYECKUMH | 3 17.11
(GyHKIHSAMA OJHOTO U TOTO K€ apTyMEHTA. 18.11
22.11
38-39 | ®opMyIIBI CIOKEHUS. 2 23.11
24.11
40-41 | ®opmymbl IPUBEICHUS. 2 25.11
29.11
42-43 | ®opMyIBI TBOWHOTO M TIOJIOBUHHOTO YTJIOB. 2 30.11
01.12
44-45 | CyMmma U pa3HOCTb CUHYCOB (KOCHYCOB). 2 02.12

06.12




46 @opMmynbl  TIpeoOpa3oBaHUsl TPOU3BEACHUS TPUrOHOMETpuuyeckux ¢GyHkumii B |1 07.12
CYMMY.
47 Kontpoabnas padora Ne 5 mpo Teme: «@®opmyabl mnpeoOpasoBanus |1 08.12
TPUTOHOMETPHYECKHUX (PYHKIUIN»
TpuzonomempuuecKkue ypasHeHus u Hepagencmaa 16
48-49 Pa6ora Hax ommbOkaMu. YpaBHeHHE cosX = D. 2 27.12
28.12
50-51 | YpaBuenwue sinx = b. 2 29.12
10.01
52 YpaBHeHue tgx = b u ctgX = b, 1 11.01
53-55 | dynkuu Yy = arcsinx, y = arccosx, y = arctgx u y = arcctgx. 3 12.01
13.01
17.01
56-58 | TpuroHoMeTpuyecKue ypaBHEHUS, CBOISIINECS K alNreOpandecKuMm. 3 18.01
19.01
20.01
59-60 | PemeHne TpUrOHOMETPUYECKUX YPABHEHUN METOIOM PA3JIOKEHUS HA MHOXKHUTEIH. | 2 24.01
25.01
61-62 | Pemenue npocTeHIIMX TPUTOHOMETPUICCKIX HEPABCHCTB. 2 26.01
27.01
63 Kourposabnass padora Ne 6 mo teme: «Tpuronomerpuyeckue ypaBHenuss u | 1 01.02
HEPaBEHCTBA»
Ilpouzeoonan u ee npumenenue 20
64-65 Pabora wanm ommobOkamu. IIpencraBimeHwe o mpenene (QyHKIHHM B TOYKE M O | 2 17.03
HEMPEPHIBHOCTU (DYHKIIMU B TOUKE 21.03
66 3a/1auyu 0 MTHOBEHHOM CKOPOCTH M KacaTeabHOU K rpaduKy QyHKIIUN 1 22.03
67-68 [ToHsiTHE MPOW3BOIHOM 2 23.03

24.03




69-71 | [IpaBuia BeIYMCIEHUS TIPOU3BOIHBIX 3 04.04
05.04
06.04
72-73 | YpaBHeHHE KacaTeabHOM 2 07.04
11.04
74 Kontpoabhasi padora Ne 7 no teme: «IIpousBoaHas u ee npuMeHeHHE» 1 12.04
75-76 | Paborta Han ommOkamu. [lpu3Haku Bo3pacTanus U yObIBaHUS (PYHKIIUU 2 13.04
14.04
77-78 | Touku 3KkcTpeMyMa QYHKIIUH 2 18.04
19.04
79-80 | [IpumeHeHuEe TPOUZBOAHONM TMPU HAXONKJIECHUU HAWOOJBIIEIT0O W HAUMEHbINIETo | 2 20.04
3HauYeHUN QYHKIHH 21.04
81-82 | IlocTpoenue rpadukoB QyHKIUN 2 25.04
26.04
83 KontpoJsbHasi padora Ne 8 no teme: «IIpumeHeHne nmpou3BoaHOIM 1 27.04
Iloemopenue 6
84 Pabora nan ommbkamu. [loBropenue xkypca 10 kimacca 1 17.05
85 ITpomexyTouHas attectanus (mo MmaremaTtuke). KontpoasHas padora 1 18.05
Monyasb «I'eomeTpusp» ol
Ne n/m Tema pazagena u ypoka Koua- | Ilo miiany Io
BO pakrty
4acoB
Tema 1: «BBegeHue B crepeoMeTpuio» 6
1-2 OCHOBHbIE MTOHATHS CTEPEOMETPUHU. AKCUOMBI CTEPEOMETPUU 2 13.10
14.10
3 CnencTBus U3 akCMOM CTEPEOMETPUH 1 18.10




4-5 [IpoctpancTBeHHble Gpurypsl. HauanbHble peaCcTaBlIeHUs O MHOTOIpaHHUKaX 2 19.10
20.10
6 KourpoJsbHas padora Ne 1 mo teme: «BBegeHue B cTepeoMeTpHIO» 1 21.10
Tema 2: «Illapannenvnocmsy 6 npocmpancmeey 9
7-8 PaGota Han ommOkamu. B3anmMHoe pacnosioskeHue JByX MPSMBIX B MPOCTPAHCTBE 2 09.12
13.12
9-10 [TapamienbHOCTh NPSIMOM U TIOCKOCTH 2 14.12
15.12
11-12 | IlapanmienbHOCTh TIOCKOCTEN 2 16.12
20.12
13-14 | IlpeoGpazoBanue ¢uryp B mpocTpaHcTBe. [lapamienbHoe MpoeKTUPOBaHUE 2 21.12
22.12
15 KoutpoJsbHasi padora Ne 2 no teme: «IlapajiejJbHOCTh B IPOCTPAHCTBE) 1 23.12
Tema 3: «llepnenouxynapnuocms 6 npOCmMpPancmee» 20
16 Pabora Hag ommbkaMu. YToa Mexay MPSIMBIMH B TPOCTPAHCTBE 1 02.02
17-18 | IlepieHAMKYISIPHOCTH IPSAMOM U TIJIOCKOCTH 2 03.02
07.02
19-20 | IlepieHAMKYSAp ¥ HAKJIIOHHAS 2 08.02
09.02
21-23 | Teopema 0 TpEX MEPICHIUKYISIpaxX 3 10.02
14.02
15.02
24-25 | Yroa Mexay IpsiMOM U MIIOCKOCTHIO 2 16.02
17.02
26 Kounrpoabnast padora Ne 3 mo teme: «Teopema o Tpéx nepnenaukyJasapax. yroa | 1 21.02
MeKAY MPAMON U IVIOCKOCTHIO»
27-29 | PabGorta Hag ommOKkamu. JIByrpaHHbIN yroil. YTOJI MEXIy ABYMS TUIOCKOCTSIMU 3 22.02

24.02




28.02

30-31 | [lepneHauKyJspHbIE TIIIOCKOCTH 2 01.03
02.03
32-33 | [Inomaab OpTOroHaILHON MPOEKIIMK MHOTOYTOJBHUKA 2 03.03
14.03
34 Pemenne 3anau o teme «llapajiieTbHOCTh B MPOCTPAHCTBEY 1 15.03
35 KonTtpoabhas pa6ora Ne 4 no teme: «llepneHIuKyJISIpHOCTH B IpocTpaHcTBe» | 1 16.03
Tema 4: «Mnozozpannuxuy 13
36-38 Pabora nan ommbkamu. [Ipuzma 3 28.04
02.05
03.05
39-41 [Tapannenenunes 3 04.05
10.05
11.05
42-45 [Mupamua 4 15.05
22.05
23.05
24.05
46-47 VYceuéHnasa nupamuaa 2 25.05
30.05
48 KoutpoJsbHasi padora Ne5S nmo teme: «MHOrorpaHHHUKN» 1 29.05
49-51 | PabGorta Hax ommbkamu. [ToBTopenue kypca reomerpun 10 xmacca 3 16.05
30.05

31.05




KAJIEHIAPHO — TEMATUYECKOE IINTAHUPOBAHMUE 11 KJTIACC

Kou-
IIo
Ne i/ Tema paznesna u ypoka BO ITo miany
(pakrty
4acoB
Moayab «Auaredpa 1 MaTeMaTH4YeCKHUH aHATIHU3) 82
IToBTOpenue kypca 10 kiaacca 4
1 Tpuronomerpuueckre TOKIECTBA U ypaBHEHUS 2 01.09,05.09
2 [IpousBoaHas 1 06.09
3 Bxonnas koHTpoabHas pabora 1 07.09
I'naBa 1 33
IToxka3areabHasi U Jorapupmudyeckass GQyHKIun
4 CreneHb ¢ IPOU3BOJBLHBIM JICUCTBUTEILHBIM ITOKa3aTeIeM 1 08.09
5-6 [TokazarenbHast GyHKIHSA 2 12.09,13.09
7 Pemenne 3amau o teme: «llokazarenpHas QyHKIIHSI 1 14.09
8-9 [Toka3arenbHBIC ypaBHEHHS 2 15.09,19.09
10-11 Pemenne 3amau o teme: «IlokazaTenbHbie ypaBHEHUS» 2 20.09,21.09
12-13 | IlokazarenbHble HEPABEHCTBA 2 22.09,26.09
14-15 Pemenue 3amau no teme: «IlokazarenbHble HEPABEHCTBA» 2 27.09,28.09
16 KontponbHas pabota Nel no teme: «IlokazarenbHble ypaBHEHHSI 1 HEPABEHCTBY 1 29.09
17 PaGota nan ommbkamu. Jlorapudm u ero cBoicTBa 1 03.10
18-19 | Jlorapudm u ero coiicTBa 2 04.10,05.10
20-21 Pemenne 3amaq o teme: «Jlorapudmun»y 2 06.10,10.10
22 Jlorapudmudeckas pyukmusi. CBoiicTBa JorapupMudeckoit GQyHKINN 1 11.10
23-24 | IlocTtpoenue rpadukoB 2 12.10,13.10
25-26 | Pemenue 3ama4 o teme: «Jlorapudmudeckas GyHKIus» 2 17.10,18.10




27-29 | Jlorapudmudeckue ypaBHEHHUS 3 19.10,20.10

30-32 | Pemenue norapuMuyecKux ypaBHEHUN 1 24.10

33-34 | JlorapudmMuueckrue HEpaBEHCTBA 1 25.10,

35-36 | Pemenue sorapupMuuecKux HEPaBEHCTB 1 26.10

37-38 | [Ipou3BoaHas mokazaTebHOM U JiorapudMuueckoit GyHKIIui 2 27.10,
07.11

39 0O606menue no teme: «Jlorapubmuueckas QyHKIIHS 1 08.11

40 KontponbHas pabota Ne2 no teme: «Jlorapudmudeckast hyHKIUs 1 09.11

I'naga 2 14

HNHuTerpaJ u ero npumMeHeHue

41 Pabora nan ommbokamu. [lepooOpasnas 1 08.12

42-43 | [lepBooOpa3zHas 2 12.12,
13.12

44-46 | [IpaBwiia HaXOXKACHUS ITEPBOOOPA3HON 3 14.12,15.12
19.12

47-49 [Tnomanp kpuBoaMHEHHOU Tpaneuuu. OnpeaenEéHHbIN HHTETPa 3 20.12,21.12
22.12,

50-51 Pemenne 3amgau mo teme: «Ilmomans KpuBoauHeWHOUW Tpanenuu. OnpeaenéHHbIi | 2 26.12

MHTErpaD» 27.12

52 Briuncnenue 0o0bEMOB TE 1 28.12

53 Pabota nan ommobkamu. O6001eHne mo TeMe: «MHTerpa; u ero npuMeHEHHUE) 1 09.01

o4 KontponbHas padota Ne3 no teme: «IHTErpan u ero NnpuMeHEHUE» 1 29.12

I'naBa3 8

JuieMeHThl KOMOMHaTOpHKU. buHom HbloTOHA

55 . MeToa MatremMaTU4eCKON MHAYKIIUU 1 10.01

56 MeTo1 MaTeMaTu4ecKO MHAYKIUU 1 11.01




57-58 | IlepectanoBku. Pazmenienus 2 12.01,16.01
59 Coueranus (KOMOHWHAIIN) 1 17.01
60 bunoma HrroTona 1 18.01
61 Pemenue 3amay no treme: «neMeHThl KOMOUHAaTOpUKU. buHoM HeroToHa» 1 19.01
62 Kontponbnas pabora Ned o reme: «DnemeHTsl KoMOMHaTOpUKU. bunoMm HetoTtoHay | 1 23.01
I'naBa4 16
DJieMeHThI TEOPUHU BEPOSITHOCTEl
63 Pabora nan ommobkamu. Oniepaiuu HaJl COOBITUSIMU 1 07.03
64-65 Omnepanuu HaJl COOBITHSIMU 2 12.03,13.03
66-68 3aBHUCHUMBIE U HE3ABUCUMBIE COOBITHUSA 3 14.03,
15.03,
19.03
69-71 | Cxema bepnymu. 3 20.03,
21.03,
22.03
72-74 | CnydaifHast BeIMYMHA M UX XapaKTEPUCTUKHU 3 02.04,
03.04,
04.04
75-78 | Pemenue 3ama4 o TeMe: « DIEMEHTHI TEOPUH BEPOSITHOCTEI 3 05.04,
09.04
10.04
79 KontponbHas paboTa Ne5 no teme: «QJIeMEHThI TEOPUU BEPOATHOCTEM 1 11.04
IHoBTOpenue kypca marematuku 11 kiacca 7




80 Pabora wnang omuOkamu. IloBropenne mo Teme: «llokazarenpHass 1w |1 03.05
jorapubmMuyeckas QyHKIUN»

81 [ToBTopenue no teme: «IlokazaTenbHas u orapudmudeckas GyHKIAN» 1 07.05

82 [IpomesxyTounas arrectanus. KontponasHas paborta 1 08.05

83-84 | [loBropenue no Teme: «MIHTErpan u ero NpuMeHEHHUE 2 14.05,15.05

85 [loBTOpeHue no teme: «neMeHThl KOMOMHAaTOpUKU. bunom HerloToHa. DnemeHTs | 2 16.05

TEOPHH BEPOSITHOCTEN» 17.05
Mopyab «I'eomeTpus» 50
Ne i/ Tema pa3znesa u ypoxka Koua- | Ilo miany IIo
BO dakry
4acoB

I'naBa 1 16

KoopanHaTel M BEKTOPHI B IPOCTPAHCTBE

1-2 JlekapTOBBI KOOPAMHATHI TOYKH B IIPOCTPAHCTBE 2 10.11,14.11

3-4 Bekropsl B mpocTpaHCcTBE 2 15.11,16.11

5-6 Ciio’)keHHe U BIYUTAaHUE BEKTOPOB 2 17.11,21.11

7-9 YMHOXEHHE BEKTOpa Ha Yucio0. ['omoTeTus 3 22.11,23.11
24.11

10-12 | CkansspHOE IPOM3BEICHUE BEKTOPOB 3 28.11 29.11
30.11

13 ['eomeTprueckoe MECTO TOUEK MPOCTPAHCTBA. Y PAaBHEHHUE MIIOCKOCTH 1 01.12

14-15 | Pemenue 3amau no teme: «KoopauHaTel U1 BEKTOPHI B IPOCTPAHCTBE 2 05.12,06.12

16 KontponbHas pabota Nel no teme: «KoopauHatel 1 BEKTOpPHI B MPOCTPAHCTBE 1 07.12

I'naBa 2 24




TeJia BpaleHus

17 Pabota Han ommOkamu. Lunuuap 1 24.01

18 [unusap 1 25.01

19 KoMOuHanmu nuianHapa u npu3Msl 1 26.01
20-21 | Konyc 2 30.01,31.01
22 Y ceuéHHbIN KOHYC 1 01.02
23-24 | KoMOuHanuu KOHyca U MUPaMU/IbI 2 02.02,06.02
25 Pemenue 3anau no teme: «ununap. Konyc» 1 07.02

26 KonTponphnas padbora Ne2 no reme: «ununap. Konycy 1 08.02

27 Pa6ota nan ommobkamu. Chepa u map. YpaBueHnue chepsl 1 09.02

28 Cdepa u map. YpaBHenue chepbl 1 13.02
29-30 | BzauMHoe pacronokeHue chepbl U IIOCKOCTH 2 14.02,15.02
31-32 | MHororpanHuKH, BIIUCaHHBIC B chepy 2 16.02,20.02
33-34 | MHororpanHuKH, ONMMCaHHBIE OKOJIO chephl 2 21.02,22.02
35-36 | Tena BpareHus, BOUCaHHBIE B cepy 2 27.02,28.02
37-38 | Tena BpareHus, oNMcaHHBIC OKOJIO Chepsl 2 29.02,01.03
39 Pemenne 3anau o teme: «Tena BpameHus» 1 05.03

40 KonTtponbsnas pabora Ne 3 o reme: «Tena BpaieHus» 1 06.03
I'maBa 3 1

O0bémbl Tea. Ilnomans chepsl

41 Pabota Hag ommOkamu. O0BeEM Tena. 1 12.04
42-43 | ®opmMybl 1Sl BRIYUCTCHUST 00bEMA TPU3MBI 2 16.04,17.04
44 @opMyIIbl 1J1 BBIYKCIEHUS O0BEMOB MUPAMUIBI U YCEUEHHON MUPAMU/IBI 1 18.04

45 Pemenue 3amau no reme: «Borancienne 00-eMOB TUPaMUI 1 19.04




46
47
48
49
50

OOBEMBI TEN BpalleHUs

[Tnomane cdeps

Pemenue 3anay no reme: «O0bEMBI Ten. [lnomans chepb»

Kontponbsnas padoralNe 4 o teme: «O0BEMBI Teu. [Inomans cheps»

Pabora Hax ommbkamu. Pemenne 3amau mo reme: «Brraucienne 00beMOB Te»

N e N e

23.04
24.04
25.04
26.04
02.05




