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IInanupyembie pe3yJabTaTbl 0CBOCHUS Y4eOHOI0 Npeamera.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOLIEHNH O00y4yalomuxcs K cede, K CBOEMY
310POBbI0, K IO3HAHUIO CeOs:

— OpueHTanus OOy4YalomuXCs Ha JOCTHKEHUE JUYHOTO CYACThsS, pPEaTHU3aIUI0
MO3UTUBHBIX JKU3HEHHBIX NEPCHEKTUB, WHUIUATUBHOCTb, KPEATHUBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIPEEICHUIO, CIIOCOOHOCTh CTAaBUTh €I U CTPOUTH
KU3HEHHBIE TIJIaHbI;

— TOTOBHOCTb U CIIOCOOHOCTHh 00ECTIeUUTh ce0e U CBOUM OJIM3KUM JOCTONHYIO KM3Hb B
MPOLIECCE CAMOCTOSITEILHOM, TBOPUECKON U OTBETCTBEHHOM JEATEIIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH OOYYAlOIIUXCSA K OTCTAaMBaHUIO JIUYHOTO JOCTOUHCTBA,
COOCTBEHHOT'O MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIpA0AThIBATH COOCTBEHHYIO MO3UIINIO
[0 OTHOIICHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITHAM MPOUIJIOTO M HACTOSIIETO Ha
OCHOBE OCO3HAHHUsI, U OCMBICIICHUSI UCTOPUH, NYXOBHBIX LIEHHOCTEHW W JTOCTHXEHHUMN HAIlEu
CTpaHbl;

— TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCS K CaMOPa3BUTUIO U CAMOBOCITUTAHUIO B
COOTBETCTBUH C OOIIEYEIIOBEUECKIUMH IIEHHOCTAMH W HeallaMU TPaKIaHCKOTO OOIIEeCTBa,
MOTPEOHOCTh B (PU3MUECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHSX  CIIOPTUBHO-

OSI[OpOBPITCJ'IBHOfI ACATCIBHOCTBIO.

Ilnanupyemblie MeTanpeaMeTHbie pe3yabTaTthl ocBoeHuss QOOII

1. PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiicCTBUS
BbhInyCKHMK HAYYHTCH:

— CaMOCTOSITEJIbHO OMPEAEIATh IENH, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM
MOYHO ONPEICNUTb, YTO 1€JIb JOCTUTHYTA;

— cTaBUTh U HOPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIILHON JACATEILHOCTH U
KU3HEHHBIX CUTYaIUsX;

— OIICHUBaTh PECYpChl, B TOM YHCJE BpeMs M JAPYrue HemaTepualbHbIE PECYpPCHI,
HEO0OXO0IUMBbIE IS TOCTH>KEHMSI TIOCTABJICHHOM 11EIH;

— BbIOMpaTh MYTh JOCTUXEHHUS LENU, TUIAHUPOBATh PEILICHHE IOCTABJICHHBIX 3aj1ad,

OIITUMHU3UPYA MAaTCPUAJIBHBIC 1 HEMATCPHAJIbHBIC 3aTPAThI;



— Opranm30BbIBaTh d(PPEKTUBHBIA MOUCK PECYPCOB, HEOOXOMMMBIX MJIS JTOCTHUKCHUS
NOCTABJICHHOU 1IEJIH;

— COIOCTABJATH ITOJYYEHHBIM PE3yJIbTaT JEITEIBHOCTH C IIOCTABIECHHOW 3apaHee
LEJIBIO.

2. ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
BbIIyCKHUK HAYYMTCS:

— HCKaTh M HAXOAWTh OOOOIIEHHBIE CMOCOOBI pelieHus 3a7ady, B TOM YHCIE,
OCYIIECTBJISATh Pa3BEPHYTHI MHPOPMAIMOHHBIM MOUCK M CTaBUTh HA €r0 OCHOBE HOBBHIE
(yueOHbIe U TTO3HABATEIbHBIC) 3a/1a4K;

— HCHOJI30BaTh Pa3JIMYHbIE MOJEJIBHO-CXEMAaTHUYECKUE CPEACTBA ISl IIPEACTABICHUS
CYIIECTBEHHBIX CBSI3€M1 M OTHOIICHWM, a TakKe MPOTUBOPEYUH, BBIABICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

— HAXOIWUThb U MNPUBOAUTH KPUTHYECKUE AapPTryMEHTbl B OTHOLICHUHU JCHUCTBUU U
CY’KIEHHUN JPYroro; CHOKOWHO M PAa3yMHO OTHOCHUTHCA K KPUTHYECKUM 3aMCUYAHUAM B
OTHOIIEHUU COOCTBEHHOTO CYXKJEHHUS, paccMaTpuBaTh HX KaK pPecypc COOCTBEHHOTO
pa3BUTHS,

—  BBIXOJIUTH 32 PAMKU y4€OHOTO MpeIMETa U OCYIIECTBIATh IEJICHANIPABICHHBIN MOUCK
BO3MOYKHOCTEH JIJIs1 IIUPOKOTO MEePEHOCca CPEJCTB U CIIOCOOOB ACHCTBUS;

— BBICTpauMBaTh  MHIAUBHUIYAJIbHYIO  O0pa3oBaTEebHYI0  TPACKTOPUIO,  YUYUTHIBas
OTPAaHUYEHHUS CO CTOPOHBI IPYTMX YUACTHUKOB U PECYPCHBIE OTPAHUYCHHUS.

3. KoMMyHuKaTHBHbIEe YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBHUS
BpInyCKHUK HAYYHTCH:

—  OCYLIECTBJISTH JEJIOBYH0 KOMMYHUKAIIUIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU
(kak BHYTpH 00pa30BaTEIbHOW OpraHM3alluk, TaKk WU 3a €€ Npeaesiamu), MoA0upaTh
MapTHEPOB ISl JIEIOBOM KOMMYHHKAIIMM HCXOAS M3 COOOpaKeHHM pe3yJbTaTUBHOCTH
B3aUMOJCHCTBUS, a HE JIMUHBIX CUMIIATHUM;

— TpU OCYIIECTBICHUU T'PYNIOBOM PabOTHI OBITh KaK PYKOBOJUTEIEM, TaK U UYJICHOM
KOMaH/bl B pa3HbIX pOJIsiX (TeHEepaTop UAeH, KpUTUK, UCTIOTHUTENb, BEICTYHAIOIIHMI, SKCIIEPT
U T.J.);

— pPa3BEpHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOIO TOUYKY 3pPEHHSI C HCIOJIb30BAHHEM

AACKBAaTHBIX (YCTHBIX u HI/ICbMeHHI)IX) S3BIKOBBIX CPCIICTB,



— pacCIlio3HaBaTb KOHCI)J'II/IKTOFGHHBIG cuTyalliu W HIpcaoTBpaliaTb KOH(I)J'II/II(TBI J0 HX

aKTUBHOW (ha3bl, BHICTpAMBATh JIEJIOBYI0 M OOpa30BaTelIbHYI0 KOMMYHHUKAIUIO, u30eras

JIMYHOCTHBIX OIICHOYHBIX CY)KI[GHI/If/’I.

Ilnanupyemblie npeaMeTHbIe pe3yabTaThl 0cBoeHus1 OOII

BblﬂyCKHI/IK Ha 0a30BOM YPOBHE€ HAYYMNTCS:

Inemenmol meopuu MHoJxcecme u MamemamuuecKkoul 102uKu

OmepupoBaTh Ha 0a30BOM ypOBHE TOHATHSAMH: KOHEYHOE MHOXKECTBO, 3IIEMEHT
MHO>XECTBA, IOJAMHOYECTBO, IIepecedyeHue H OOBEAMHEHUE MHOXKECTB, YHCIOBBIC
MHOYECTBA Ha KOOPJAUHATHOW NMPSAMOU, OTPE30K, UHTEPBAJ;

OIepupoBaTh Ha 0A30BOM ypOBHE MOHATUSMU: YTBEPKIACHHUE, OTPULIAHUE YTBEPKJICHUS,
VCTUHHBIE W JIOKHBIE YTBEP)KIEHUS, MPUUYMHA, CIIEICTBHE, YACTHBIA Ciy4yall o0OIero
YTBEPKIAECHUS, KOHTPIIPUMED;

HaXOJUTh MEepeceueHrue U OObEAMHEHUE JIBYX MHOXECTB, NPEACTABIECHHBIX I'paduyecKu
Ha YUCJIOBOM IPSIMOM;

CTPOUTh HA YHUCJIOBOM MNPSIMOM NOJAMHOKECTBO YMCIOBOTO MHOXKECTBA, 3aJaHHOE
IIPOCTENIIMMU YCIIOBUSAMHY,;

pacrno3HaBaTh JOXHBIE YTBEPXKJIEHUS, OMIMOKA B PACCYXACHMSIX, B TOM YHCIE C

MCIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceownesnoui scusnu u npu uzyuenuu opyeux npeomemos:

MCIOJIb30BaTh YHCIIOBbIE MHOYKECTBA HA KOOPJAWHATHOM MPAMOM ISl ONUCAHUS pPealbHbBIX
ITPOLIECCOB U SABJICHU;

IMPOBOJUTD JIOTHYCCKHUC PACCYKACHUA B CUTyallUsAX HOBCGI[HCBHOﬁ KHN3HHU.

BblnyCKHuK Ha 6azoeom ypoene nojiyuum 603MOINHCHOCHIb HAYUUMDBCA:

- Onepupoeamb2 NOHAMUAMU.  KOHEYHOE  MHOIMCEeCME0,  INeMEeHm  MHOMICecmsad,
HOOMHOJICECMBO, nepecederue U 00beOUuHeHUe MHOINCECMS, YUCT08ble MHOMNCeCmed Ha
KOOpOUHAMHOU  NPSAMOLU, OMpPE30K, UHMEpP8an, NOAYUHMEPBAT, NPOMENCYMOK C
8bIKOJIOMOU MOYKOU, epaguueckoe npeocmasieHue MHOMCECmE8 HA KOOPOUHAMHOLL

njockocmu,




— onepuposamv NOHAMUAMU: YMEepIcOeHUue, OMpPUyaHue YmeeprHcOeHuUs, UCMUHHbIE U
JIOJICHbIE YMBEPIHCOEHUS, NPUUUHA, CTIeOCMBUe, YACMHBLL CAYYall 00uje2o ymeepicoeHus,
KOHmpnpumep,

—  Npoeepsmv NPUHAOIEHCHOCb INEMEHMA MHONCECTNEY,

— Haxooumv nepeceyerue U 00bEOUHEHUE MHONICECm8, 8 MOM Hucie NpeoCmAasIeHHbIX
epagpuyecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCU,

— Nnposooumv  00OKA3amesbHble  paccydcoeHuss 01 0DOCHOBAHUS — UCMUHHOCMU

VMEepIHCOeHUII.

B noeceownesnoul srcusnu u npu uzyueHuu opysux npeomemos:

—  UCNOTIb308aMb YUCTOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIIOCKOCMU 0151 ONUCAHUSL PEAIbHbIX NPOYECCO8 U A8NeHU;

npoBOOUMsb O0KA3AMeNbHble PACCYIHCOEHUS 6 CUMYAYUAX HNOBCEOHEGHOU JCU3HU, NpU

pewenuu 3a0ad u3 opy2ux npeomemos

Yucna u evipasricenusn

BbinmyckHUK Ha 02a30BOM YPOBHE HAYUYMUTCS:

— OmnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSTHAMH: II€JIO€ YHCIO, ACTUMOCTh YHCEN,
OOBIKHOBEHHAsI JApOOb, JdECATHYHAs JApoOb, palMOHAIBHOE YHCIO, MNPUOTHKEHHOE
3HAUYECHWE YHWCJIA, YacTh, JOJSA, OTHOIIEHWE, MPOIICHT, MOBBIIICHUE W TOHWKEHUE Ha
3aJJaHHOE YHCIIO MPOILIEHTOB, MacITa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHUAMH: JIOTapu(M YHUCIIa, TPUTOHOMETPUUYECKAS
OKPY)KHOCTh, TpaayCHas Mepa yria, BeJIWYWHA YIJIa, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPHUECKOW OKPY)KHOCTH, CHHYC, KOCHHYC, TAaHTC€HC M KOTAaHIEHC YTJIOB,
UMEIOIINX TTPOU3BOJILHYIO BEJINYUHY;

—  BBITIOJHATH apUPMETHICCKUEC JEHCTBUS C IIEIBIMHA U PAIMOHAIEHBIMI YUCIIAMH,

— BBITIOJIHATH HECJIOKHBIC MPe0Opa30BaHUs YUCIIOBBIX BBIPAXKEHUH, COMEPIKAIIUX CTEIICHU
Yguce, TM00 KOPHU U3 YHUCE, TU00 Jorapu()Mbl YUCET;

— CpaBHHBATh PANMOHAILHBIC YHCIIA MEXKTY COOOM;

— OLIEHMBATh U CPABHUBATH C PAllMOHAIBHBIMU YHUCIIAMU 3HAYEHUS LIENBIX CTETIEHEeH YKcCel,
KOpHEHN HaTypalbHOU CTENEHU U3 YUCE, TOTapu(MOB YUCEN B MPOCTHIX CIIydasx;

— HK300paXkaTh TOYKAMU HA YUCIIOBOM MPSAMOI LIeJIble U palliOHAIbHBIC YHCIIA;



n300pakaTb TOUKAMU Ha YMCIIOBOM MPSMOIl LieJIble CTETIEHN YHMCeTl, KOPHU HATypalbHOMN
CTETEeHH U3 YUCEJI, JIOTapru(MBbl YUCEI B TPOCTHIX CIyUasiX;

BBITNOJIHATh HECJIOKHBIE MPEOOPA30BaHUA LENBIX U JPOOHO-pallMOHANBHBIX OYKBEHHBIX
BBIPAKCHUN;

BBIPAXKaTh B IPOCTEUIINX CIy4YasX U3 PABEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHE;
BBIUMCIATh B MPOCTBIX CIIydasX 3HAYEHUS YHUCIOBBIX U OYKBEHHBIX BBIPaKECHUH,
OCYIIECTBIISI1 HEOOXOUMbIE IIOJICTAHOBKY U NPEoOpa30oBaHMUs;

n300paxaTh CXeMaTHUECKU yroJl, BEIMUYMHA KOTOPOTO BBIpa)KEHA B rpajaycax;

OLCHUBATH 3HAKN CHMHYCA, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHBIX YIJIOB.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

BBIIIOJIHATH BBIYHUCJICHHUS IIPHU PCIICHUH 3a4a4 IIPAKTHYICCKOTO XapaKTepa,

BBIIIOJIHATL  MPAKTHYCCKHUC  PaCUCTbl C€  HUCIIOJIB30BAHHCM  IIPpH HGO6XOI[I/IMOCTI/I
CIIPABOYHBIX MATCPHUAJIOB U BBIYHUCIUTCIIBHBIX yCTpOﬁCTB;

COOTHOCHUTDH PCAJILHBIC BCINYUHBI, XapaKTCPHUCTHUKHU 00BEKTOB OKPYZKaromiero Mupa ¢ ux

KOHKPCTHBIMHA YHCJIOBBIMH 3HAYCHUAMU,

UCIIOJIb30BaTh  METOJbl  OKPYIVICHMS, NpUOIMKEHUS W NPUKUAKA TpPU  pPEUICHUH

IIPAKTHUYCCKUX 3a1a4 HOBCGI[HGBHOﬁ KHU3HHU

BrinyckHMK Ha 0230BOM YPOBHE NOJIYYUT BO3MOKHOCTh HAYYHUThCH:

C60600H0 onepuposamv NOHAMUSIMU: Yeloe YUCTLO0, OeTUMOCHb Yucel, 0ObIKHOBECHHAS.
0pobb, Odecsamuunas OpoOb, PAYUOHAIbHOE YUCIO, NPUOIUNCEHHOE 3HAYEeHUe HUCA,
yacme, 00Jis, OMHOULCHUE, NPOYEHM, NOGbIULCHUE U NOHUNCEHUe HA 3A0AHHOE YUCTO
npoyenmos, macuimao,

npUBOOUMb NPUMEPDL YUCET C 3AOAHHBIMU CEOUCNEAMU OETUMOCTIU;

onepuposams NOHAMUAMU. J02APUGM  YUCIA, MPUSOHOMEMPUHECKAsL OKDYICHOCHIb,
paouanHas u 2padycHas Mmepa yeid, GeluduHa yead, 3A0AHHO20 MOYKOU Ha
MPUCOHOMEMPUHECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAHZEHC Y2lo8,
UMEIOWUX NPOU3BOSILHYIO EUYUHY, YUCIA € U T,

BLINONIHAMb  Apu@memudeckue Oelicmeus, Couyemas YCMHble U NUCbMEHHble NPUeMbl,

npumeH:ss npu He0OX00UMOCMU BbIYUCIUMETbHBLE ycmpoﬁcmea;



— HaAxoOumbv 3HAYEHUs KOPHS HAMYPAIbHOU CMENneHu, CMeneHu ¢ payuoHaIbHbIM
nokasamenem, J102apu@ma, UCHONBL3YS NPU  HEOOXOOUMOCMU  GbIYUUCIUMENbHbIE
ycmpoucmea,

— NONbL308AMBCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,

— NposoOUmMb NO U3BECMHBLIM QopMynam U Npasuiam npeoopaszoéaHusi OYKEEeHHbIX
8bIPAdICEHUL, BKIIOYAIOWUX CMENeHU, KOPHU, J02apu@mbl U mMpPUSOHOMempuiecKue
dyukyuu,;

—  HAxXoOumb 3HAYEHUs YUCTOBbIX U OYKBEHHBIX BbIPANCEHUL, OCYWeCmBass HeoOXooumbvle
NOOCMAHOBKU U NPe0OPaA308aHUSL,

— uz00padxcamv cxemMamuyecku yeoll, GelUHUHA KOMOPO20 BblpAdXCeHA 8 2padycax Uulu
paouanax;

— UCNOIb306aMb NpU  peuleHuu 3a0aiy MmabIuuHble 3HAYEHUs MPUSOHOMEMPUYECKUX
dyuKyuil yenos;

—  LINOJIHAMb NEPeBoo GEIUYUNBL Yeld U3 PAOUAHHOU MePbl 8 2PA0YCHYIO U 0OPAMHO.

B nosceonesnoti scuznu u npu uzyuenuu opyeux yueOHulx npeomemos.

—  BBINOJIHAMb OCUCMBUSL C YUCTOBbIMU OAHHLIMU NPU PeuleHul 3a0a4 NPaKmuyecKo2o
xapaxkmepa u 3a0ay u3 pasiudHblX 001ACmell 3HAHUL, UCNOIb3YS NPU HeoOX0OUMOCHU
CNpABoOUHble MAMEPUATLL U BLIYUCTUMENbHbIE YCMPOUCEA,

—  OYeHUBamvb, CPAGHUBAMb U UCNOIb308AMb NPU PEUEHUU NPAKMUYECKUX 3004 YUCTI08ble
3HAUEHUsl PeaNbHbIX GelUYUH, KOHKPEeMmHble HUCI08ble XAPAKMEPUCIMUKU O00bEKMOo8

OKpYyotcarueco mupa

Ypaenuenusa u nepasencmea

BbInyCKHHUK Ha 6230BOM YPOBHE HAYYHTCS:

— Pemrate JinHeHHBIC ypaBHEHNS 1 HEPABEHCTBA, KBAJPATHBIC YPABHCHUS;

— pemarb Jorapupmuueckue ypasHeHus Buma log, (bx + ¢) = d um mnpocreiimme
HepaBeHCTBa Brja 10g,X<d;

— pelnath IOKa3aTenbHbIe ypaBHeHHs, Biaa 8 o= d (rme d MOXKHO TPEICTABHUTH B BHIC
CTENeHM C OCHOBaHMEM ) W MPOCTEHINME HepaBeHCTBa Bujaa a <d (rme d mMoxxHO

IPEJICTAaBUTh B BUJIEC CTEIICHU C OCHOBAHUEM a);.



— IPUBOJUTH HECKOJBKO IPUMEPOB KOPHEW MPOCTEUIIETO0 TPUTOHOMETPUUECKOTO
ypaBHEHUs BUa: sinX = a, COS X = @, tgx = a,ctgx = a, rme a — TabnuuHoe 3HAYCHUE

COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON PYHKIUU.

B noeceownesnou scusnu u npu uzyueHuu opysux npeomemos:

COCTAaBJISITh U pEIIaTh YPAaBHEHHUS W CHCTEMbl YPAaBHEHHMM MpPHU PEHICHUH HECIOKHbBIX

MPAKTUYECKUX 3a/1a4

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

— Pewams  payuonanvnvie, noxazamenvHvle U  J102apumuvecKue  YpasHeHus U
HepaseHcmea, npocmeuiue UppayuoHaitbhsvle U mMpueoHoMempuiecKue YpagHeHUsl,
HepaseHCcmea U ux CUCmembl,

—  UCNOb3068aMb MemoObl peuieHus YPAaeHeHUll. npugeoenue K udy «Npou3eeoeHue pasHo
HYTIIOY UNU «YACMHOE PABHO HYTI0Y, 3aMeHA NePEeMEHHbIX,

—  UCNOIb308aMb Memoo0 UHMEPBAN08 O/l peuleHUsi HepageHCmas;

— uUCnonvb3o8ams epaguyeckuii. Memoo Ol NPUOTUINCEHHO20 peuleHUs YPAasHeHUul U
HEepaBeHCmes;

— uzobpaxcamv HA  MPUSOHOMEMPUYECKOU  OKDYHCHOCMU — MHOMNCECMBO  peuleHull
NPOCMetuuux mpueoHOMempu4ecKux ypagHeHuti U HepageHCcme,

—  BLINOJIHAMb OMOOpP KOpHel YPAGHEHUU UIU pPeuleHUll HepaeeHcme 8 COOMEemcmeuu ¢

O0ONOIHUMETbHLIMU ycaosusimu U 0CparudeHUuUAMU.

B nosceonesnoul dcuznu u npu uzyyeHuu Opyeux y4eOHulx npeomemos:

— cocmasnamy U peuams YpagHeHUs, CUCeMbl YPABHEHUU U HePpABeHCmBad Npu peueHuu
3a0ay Opyeux yueOHbIX nPpeomMemos,

— UCNONIL308aMb YPABHEHUs U HEPABEHCMEA OJisL NOCMPOEHUS U UCCTIe008AHUS NPOCMEUUUX
MAMeMamuyecKux mooeell peaibHblX CUmyayutl Ui NPUKIAOHbIX 3a0a4;

yMemsv UHMEPNpemuposams HONYUYEHHbIL NPU peuleHuU YPaeHeHUs, HepaseHcmed Uil

cucmemsl pe3yibmam, OYeHUusams e20 NpPagoonoododue 8 KoHmeKkcme 3d0aHHOU PedabHOL

cumyayuu uiu NPUKIAOHoU 3a0a4u.

Dynukyuu

BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCH:



— OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHSAMH: 3aBUCHUMOCTb BEIWYHH, (QYHKIIMS,
apryMEHT M 3HA4YeHHE (YHKIHMH, OOJACTh OMNPEICICHHUS M MHOXKECTBO 3HAYCHHIA
byHkIuu, rpaduK 3aBUCUMOCTH, Tpaduk G(YHKIUU, HYIH (QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pAcCTaHHE Ha YHCIOBOM IPOMEXKYTKE, yObIBAHHE HA UYHCIOBOM
IPOMEXYTKE, HauOoJplllee M HauMEHbIIEEe 3HAUY€HHWE (PYHKIMM HAa YHUCIOBOM
IPOMEXYTKE, IepruoanyecKas QyHKIUsS, IEPUOL;

— OmnepupoBaTh Ha 6Aa30BOM YPOBHE MOHATHAMU: MpsAMast U 0OpaTHasi IPONOPIIMOHATIFHOCTD
JUHEWHas,  KBaJpaTU4Has, Jiorapugmuueckass M  IOKa3aTelbHas  (QYHKIMH,
TPUTOHOMETpUUYECKUE QYHKIUY;

— pacno3HaBaThb  TIpauKyd  dJIeMEHTapHbIX  (QYyHKOMI: OpsaMoil W 0oOpaTHOMN
IPONOPLUUOHATIBHOCTH, JTUHEHHOMN, KBaJpaTUUHOM, JIOrapu(pMUYecKOl 1 MOKa3aTeIbHON
(GYHKIUHI, TPUrOHOMETPUUECKUX (PYHKITHIA;

— COOTHOCHUTh  TrpaUKH  3JIEMEHTapHbIX  (QYHKOMA:  OpsMol U 0oOpaTHOMU
IPONOPIMOHAILHOCTH, JTUHEHHOM, KBaIpaTUYHOM, JIOTapU(PMHUUECKON U MOKA3aTEIbHON
(GYHKIUHI, TPUrOHOMETPUUECKUX (PYHKIHH ¢ (hopMynaMu, KOTOPbIMUA OHM 3a/1aHbl;

— HaXOAMTb MO rpaduKy NpuOIMKEHHO 3HAYCHUS (PYHKIUU B 33JIaHHBIX TOYKAaX;

— omnpeaenarb no rpaguky cBodcTBa (YHKUMH (HYJIH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKA MOHOTOHHOCTH, HaWOOJIbIINE U HAUMEHbBIINE 3HAYEHUS U T.I1.);

— CTpPOMUTH 3CKHU3 Ipaduka PyHKIUH, yIOBIETBOPSIOLIEH MIPUBEACHHOMY HAaOOpy YCIOBUI
(IpoMEXXyTKH BO3pacTaHus / yObIBaHUsI, 3HaUeHUE (YHKIIMU B 3aJ]aHHOW TOYKE, TOUKHU

KCTPEMYMOB H T.JI.).

B noeceomnesnou scusnu u npu uzyueHuu opyux npeomemos:

— ONpEAeNATh 1Mo rpaduKkaM CBOWCTBA pealbHbIX MPOIECCOB M 3aBUCUMOCTEN (HanOOJIbIITNE
U HAaWMEHBIME 3HAYCHUS, TMPOMEXKYTKH BO3pacTaHUsI W YOBIBAaHUSA, MPOMEKYTKU
3HAKOIOCTOSIHCTBA U T.11.);

WHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM IMPAKTUYECKOM CUTYallMMETHOCTb,

NEPUOANYHOCTh, OTPAHUYEHHOCTB;

Anemenmovl MamemMamuyecKko20 aHaiu3a

BeinyckHuK Ha 0230BOM YPOBHE HAYYMTCH:



— OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSIMH: NPOU3BOAHAS (YHKIUU B TOUKE,
KacaTenbHas K rpa@uky QyHKINH, TPOU3BOAHAS (PYHKIINU;

— ONpENeNATh 3HaYeHHE MPOU3BOAHON (PYHKIIMU B TOUKE MO0 M300paXKEHHUIO KacaTeIbHOU K
rpaduky, IpoBEJCHHOMN B 3TOM TOUKE;

— pemath HECIOXKHbIE 3a/Jadyd Ha TMPUMEHEHHE CBSI3M MEXIYy IPOMEXKYTKaMU
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMma (yHKIUH, C OJHONW CTOPOHBI, U IMPOMEXYTKAMU

3HAKOMOCTOSIHCTBA U HYJISIMU MPOU3BOIHOM 3TON (DYHKIIMH — C APYTOH.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

— TOJB3YACh TpaduKkaMu, CpaBHUBATH CKOPOCTH BO3pacTaHus (pocTa, TOBBIIICHUS,
YBEJIUYEHUSI U T.II.) WK CKOPOCTU yObIBaHUS (MaJCHUS, CHUKEHUSI, YMEHBIIICHUS U T.II.)
BEJINYMH B pEaJIbHBIX IIPOIIeccax;

— COOTHOCHTHh TpaUK{d pEaTbHBIX IPOIECCOB W 3aBHCHMOCTCH C WX OIHMCAHHSIMH,
BKJTFOYAIOIITMMH  XapPaKTEPUCTUKNA CKOPOCTH W3MeHeHUs (OBICTPBI pOCT, TUIaBHOE
MOHWKEHHUE U T.I1.);

WCITONIB30BaTh TpadUKH pPEATbHBIX MPOIECCOB I PEHICHUS HECIOXKHBIX TMPUKIATHBIX

3a/1a4, B TOM YHKCIIe Onpeaesisis o rpaduky CKOpOCTh X0/1a Mmpoliecca.

BoinyckHMK HA 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYUThCSI:

— Onepuposamb NOHAMUAMU. NPOU3BOOHASL (PYHKYUU 8 MOYKe, KACAMENbHASl K 2papuKy
@dyHKyuu, npou3B00HAst PYHKYUU,

—  BBLIYUCIAMb NPOUZBOOHYIO OOHOYLEHA, MHO2OYIEHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CYyMMbL DYHKYULL,

—  BBLIYUCIAMb NPOU3BOOHBIE DJIEMEHMAPHLIX QYHKYUL U UX KOMOUHAYUL, UCNOJIb3YSL
CNPABOYHbLE MAMEPUATDL;

— uccredogamsv 8 NPOCMEUWUX CHYYasxX QYHKYuu HA MOHOMOHHOCMb, HAXOOUMb
Haubobuwiue U HauMeHbluue 3HA4YeHUs @QYHKYUl, cmpoumsv 2paguKku MHO20YJIEHO8 U
NPOCMENUUX PAYUOHATLHBIX DYHKYULL C UCNONIb30BAHUEM ANNAPaAma Mamemamuiecko2o

ananusa.

B nosceonesnoul dcuznu u npu uzyyeHuu Opyeux y4eoHulx npeomemos:.



— pewiams NPUKIaAOHble 3a0adu U3 OuonIo2UU, (QUIUKU, XUMUU, IKOHOMUKU U OpYeUX
npeomemos, CA3aHHble C UCCAe008AHUEM XAPAKMEPUCTUK DealbHblX NpPOYeccos,
HAaxoxcoeHuem HauboIbUux U HAUMEHbUWUX 3HAYEHUL, CKOPOCMU U YCKOPEHUS U T.N.,

UHmMepnpemupo8ams NOJY4eHHble Pe3yabmambl

Cmamucmuka u meopus 6epoamuocmeil, 102uKa U KOMOUHaAmMoOpUKa
BoinyckHMK HA 0230BOM YPOBHE HAYYHMTCH:

— OmnepupoBaTh Ha 0a30BOM ypOBHE OCHOBHBIMH ONHUCATEIHHBIMH XapaKTEPUCTUKAMHU
YHUCJIOBOro Habopa: cpelnHee apudmeTndeckoe, MearaHa, HauOOJbIIee W HaWMEHbIIIEe
3HAYECHUS,

— omnepupoBarh Ha 0a30BOM YpOBHE MOHATHSIMU: YacTOTa U BEPOATHOCTh COOBITHUS,
CITy4ailHBIN BBIOOpP, OTBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU;

— BBIYHCJEITH BEPOATHOCTH COOBITHI Ha OCHOBE moacucTa 4ucjia nCxoa0B.

B noeceownesnotl srcusnu u npu uzyuenuu opyaux npeomemos.

— OIICHUBATh M CPABHUBATH B IIPOCTHIX CIydYasiX BEPOSITHOCTH COOBITHI B peallbHOM KU3HHU;
YUTaTh, COMOCTABIIATh, CPABHUBATH, HHTEPIPETHPOBATh B MPOCTHIX CIyYasX peabHbIC
JaHHBIC, TIPEACTABICHHBIC B BUJIC TAOJIHII, TUarpaMm, rpapuKkoB

— BpINyCKHUK Ha 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYUThCSI:

— Hmemv npeocmasieHue 0 OUCKDEMHLIX U HENPEPLIBHLIX CAVHAUHBIX GEeIUYUHAX U
pacnpeoeieHusx, 0 He3a8UCUMOCTIU CILYYAUHBIX EIUYUH,

— uUMemv npeocmasieHue 0 MAMeMamudeckom ONCUOAHUU U OUCHePCUU CAVHAUHBIX
GENUYUH,

— umemsv npeocmasieHue O HOPMAIbHOM pACHpedeleHUU U NpUMepax HOPMAlbHO
PACnpeOeieHHbIX CYYAUHBIX 8eTUYUH,

— NOHUMAamMb CymMb 3AKOHA OONbWUX Yucel U B8blOOPOUHO20 Memooad UMepeHUs
eeposimHocmel;

— umemsv npedcmasieHue 00 YCIOBHOU BEPOSIMHOCU U O NOJHOU BEPOSMHOCU,
NPUMEHSMb UX 8 PeuleHUU 3a0ay,

—  uMemb NpeoCcmasieHue 0 BANCHLIX YACMHBIX BUOAX pacnpedeneHull U NPUMeHsImMb UX 8
peulenuu 3a0ad;

—  umemwv npeocmasieHue 0 KOppeaayuy Ciyyaunbix 6eIUdUH, O TUHEUHOU pecpeccuu.



B noeceomnesnou scusnu u npu uzyuenuu opyaux npeomemos:

—  BBIYUCTAMb UL OYEHUBANb 8EPOAMHOCU COOLIMULL 8 DeAIbHOU HCUZHU,

— 8vlOUpamsb NOOX00suUe Memoobl NPEOCMABIeHUsl U 00pabOMKU OAHHBIX,

— yMemb pewamv HeClOdCHble 3a0auu Ha NpUMEeHeHUue 3aKoHa OoNbwux uucenl 6
COYUOI02UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU, 0DecnedeHUuU 6e30NaACHOCMU HACeNeHUsl 8
Upe3BbIUAUHBIX CUMYAYUSX

Texcmoeguvie 3a0auu

BoinyckHuk Ha 62a30BOM YPOBHE HAYUMTCSH:

— PemaTh HeCOXKHBIE TEKCTOBBIC 3a/1a4M PA3HBIX TUIIOB,

— aHaJM3UpOBaTh YCIOBHE 3a/ayd, NpPU HEOOXOIWMOCTH CTPOHWTH HJsl €€ pPEIICHHUs
MaTEMaTUYECKYIO0 MOJIEIb;

— TIOHHMMATh M UCIOJIb30BaTh JJIA PEUICHUs 3a/1aui UHPOPMaIIKIO, PEJICTABICHHYIO B BUJIE
TEKCTOBOW M CUMBOJIbHOM 3alMCH, CXeM, TaOJIuUII, TuarpaMM, rpaukoB, pUCYHKOB;

— JIEeHCTBOBATH IO ATOPUTMY, COACPIKAIIEMYCs B YCIIOBHH 3a/1a4H;

— HCTOJB30BATh JIOTUUECKHUE PACCYKJICHUS TIPU PEIICHUH 3a/1a4H;

— pabotath C W30BITOYHBIMH YCJIOBHUSIMU, BbIOMpas W3 Bced uHOpmainuu, gaHHBIE,
HEOOXOMMbIC AJIs PEIICHUS 3a1a4u;

— OCYILECTBIIATh HECIOXHBIM 1epeOop BO3MOXKHBIX pEIICHWH, BbIOMpas W3 HUX
ONTUMAJIBHOE TI0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM B YCIOBUU;

— aHaJIM3UpOBaTh M HWHTEPIPETHPOBATH MOJNYUYECHHBIC PEIICHUS B KOHTEKCTE YCIOBHUSA
3a/1a4¥, BEHIOMPATh PEIICHHs, HE TIPOTHBOPEYAIIE KOHTEKCTY;

— pelaTth 33Ja41 Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, MOE€3/0K U T.I1.;

— pemiaTh HECJOXKHBIE 3aJlayd, CBS3aHHBIC C JOJEBBIM y4acTHEM BO BIaJeHUU (DUPMOH,
MPEANPUATACM, HEIBHKUMOCTBIO;

— pemiath 3a7a4d Ha MPOCTHIE MPOIEHTHI (CUCTEMBI CKUIOK, KOMUCCHHN) U Ha BBIYUCIICHHE
CJIOKHBIX MPOIIEHTOB B PA3JIMYHBIX CXeMaX BKJIQ/I0B, KPEUTOB M UITOTEK;

— pemarh NPaKTUYECKUE 3a/1ayM, TPeOyrollirue HCIOIb30BaHUs OTPUIATENIbHBIX YHCEN: Ha
onpeeseHrue TeMIIepaTyphl, Ha OIpe/elieHUe MOJ0KEHHsI Ha BpeMeHHOU ocH (10 Hallen
3pbl U TOCNE), Ha JBUKCHHE JEHEKHBIX CPENCTB (MPUXOJ/pacxoj), Ha OMpeiesieHue

TJTyOUHBI/BBICOTHI U T.IL.;



— WCTOJB30BaTh MOHATHE MAaciiTada JJIT HAXOXKICHUS PACCTOSHUW W JJIMH Ha KapTax,
TJIaHaX MECTHOCTH, TUTaHAX TIOMEIIEHUN, BEIKPOMKaX, Mpy paboTe Ha KOMIBIOTEPE U T.1I.

B nosceonesHnoul scuznu u npu uzyyeHuu Opyeux npeomemos:

peraTh HECJIOXKHBIE MPAKTHYECKHE 3aJaud, BO3HUKAIONINE B CUTYyaIMSIX IOBCEIHEBHOM

KU3HU

BoinyckHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCH:

— Pewams 3a0a4u pasHvlx munos, 8 mom yucie 3a0a4u NO8bIUEeHHOL MpPYOHOCMU,

—  8bIOUPAMb ONMUMATLHBIL MEMOO peuleHUs 3a0aiu, paccmMampueds pa3iuyHvle Memoobl,

—  Ccmpoums MoOeb peuleHus 3a0ayu, NPo8oOUMb 00KA3AMEIbHbIE PACCYHCOCHUSL,

— pewams 3adauu, mpedylowue nepebopa aApUAHMO8, NPOGEPKU YCI08Ull, 6blOOPA
ONMUMANBLHO20 pe3yibmama,

—  QHATU3UPOBAMb U UHMEPNPEemuposams pe3yivbmamvl 8 KOHMeKCme YCI08Us 3a0ayl,
8bIOUPAMb peulenus, He NPOMuUopeyaujue KOHMeKCmy;

— nepegooumv nNpu peuleHuu 3a0a4u UHGopmayuro u3 0OHou opmul 8 Opy2yto, UCNOIb3YSL

npu He0OXO0OUMOCMU CXeMbl, MAOIUYbL, epAPUKU, OUASPAMMbL,

B noeceonesnou sxcusnu u npu uzyuenuu opyux npeomemos:

pewams npakmuyeckue 3a0aqu U 3a0ayu u3 Opyeux npeomemos

T'eomempus

BpinmyckHuK Ha 02a30BOM YPOBHE HAYUYMTCS:

— OmnepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHUSAMM: TOYKA, TMpsMas, IUIOCKOCTh B
IPOCTPAHCTBE, NapalIeIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U TIOCKOCTEH;

— pacmo3HaBaTh OCHOBHBIC BHUJbI MHOTOTPAHHHKOB (IIpHU3Ma, MUPAMHU[A, MPSIMOYTOIBHBIN
napasuiesienunes, Kyo);

— un300pakaTh u3y4yaemble (GUTYpPbl OT PYKH M C NPUMEHEHHEM IMPOCThIX UYEPTEKHBIX
UHCTPYMEHTOB;

— JenaTh (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBepXy, COOKyY, CHHU3Y,;

— U3BJIEKaTh HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX  TIE€OMETPUYECKHX  (urypax,

MPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX;



— TpUMEHATh Teopemy Iludaropa npH BBIYUCICHHH 3JIEMEHTOB CTEPEOMETPHUUCCKHIX
¢buryp;

— HAXOJUTh OOBEMBI M IUIOMIATM MOBEPXHOCTEH MPOCTEHININX MHOTOIPAHHHKOB C
npuMeHeHueM GopMy;

— pacro3HaBaTh OCHOBHBIE BHJIBI TEJI BpalleHus (KOHYC, IWIUHAP, cepa u map);

— HAXOAUTh OOBEMBI W ILIONIATU MOBEPXHOCTEH MPOCTCHITNX MHOTOTPAHHUKOB U TeJ

BpalIeHUs C IpUMEHEHUEM (HOpMYII.

B nosceonesnoul scuznu u npu uzyuyeHuu Opyeux npeomemos:

— COOTHOCHUTH aOCTpakTHbIE TE€OMETPUYECKHE TIOHATHS M (aKThl C PpeabHbIMU
KU3HCHHBIMA OOBEKTAMHU U CUTYAIHSIMU;

— HCMOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX GUTYp IS pEHIeHUs
TUIIOBBIX 33/1a4 MPAKTUYECKOTO COJICPKAHUS;

— COOTHOCHTb IIJIOIIA/IN MTOBEPXHOCTEN TEJI OIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

— COOTHOCHTH 00bEMBI COCYIOB OJMHAKOBOW (DOPMBI Pa3IUIHOTO Pa3Mepa;

OIICHUBATh ()OPMY MPABHILHOTO MHOTOTPAHHUKA TOCJIE CIUIIOB, CPE30B U T.II. (OMPEACNIAThH

KOJIMYECTBO BEPIIUH, peOep U rpaHeil MOJy4YeHHBIX MHOTOTPAaHHUKOB)

BoinyckHiK Ha 62a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYUThCS:

— Onepuposamv  NOHAMUAMU.  MOYKA, NPAMAA,  NIOCKOCMb 6  NPOCMPAHCcmee,
napanieibHoCmy U NEPREeHOUKVAAPHOCb NPSAMBIX U NIOCKOCMel,

— npumMeHAmb O/ peuleHuss 3a0a4 2eomempuieckue akmol, eciu YCiosusi NpUMeHeHUs
3a0ambl 8 6HOU opme;

— pewiams 3a0auu  HA HAXOHCOEHUE 2eOMEempUYEecKUX 6eluduH no obpasyam uiu
AnCOPUMMAM,

— Oenamb (B8bIHOCHbIE) NIOCKUE YepmedCU U3 PUCYHKO8 00beMHbIX ueyp, 8 mom yucjie
pucosamu U0 c8epxy, cOOKY, CmMpouns cedeHuss MHO202PAHHUKOS,

—  u3BIEeKaAmMb, UHMEPRPEMUPO8amMs U NPeoopa3oevieams UHGOPMAayuio 0 2eoMempulecKux
Queypax, npedcmasieHHyI0 Ha Yepmericax,

— NpUMeHAmb  2eoMempuueckue @Gaxkmvl Ol peuleHus  3a0ay, 8 MOM  yucie
npeononazarouux HeCKOJIbKO Ua208 peuleHus,

— Onucsleambv 63AUMHOE PACNOJIONCEHUE NPAMBIX U niockocmeli 8 npocmpaHncmee,



— ¢gopmyruposamy ceoticmea u npusHaKu Queyp;

— 00Ka3vl8amv 2eoMempuiecKue YmeepiHcoeHus;

— glademsv CMAHOAPMHOU Kiaccugukayuelu NPOCMPAHCMBEHHbIX ¢ueyp (nupamuovl,
npu3Mbl, Napaiiesenuneosl);

— Haxooumsv 00veMbl U NIOWAOU NOBEPXHOCMEU 2e0MEempUYecKUx mei ¢ npumeHenuem
Gdopmyn,

—  BbIUUCTIAIMb PACCMOAHUA U Y2lbl 86 NPOCMPAHCMEBE.

B nosceonesHnou sxcuznu u npu usyuyeHuu opyeux npeomemos:

UCNONIL3068AMb  CEOUCBA 2eOMEMPUYECKUX hueyp Oas peuwleHuss 3a0ad NpaKmuyeckozo
xapakmepa u 3a0ay u3 opyeux ooaacmeri 3HAHU

Bexkmoput u koopounamut 6 npocmpancmee

BoinyckHuk Ha 62a30BOM YPOBHE HAYUMTCS:

— OmnepupoBaTh Ha 6a30BOM YPOBHE TOHITHEM JICKAPTOBBI KOOPIWHATHI B TIPOCTPAHCTRE;

- HaXOJIUTh KOOPJAMHATHI BEPIIMH Ky0a U MPsIMOYTOJIbHOTO Mapauieienuneaa

Buvinycknuk na 6a306om ypoemne nojiyyum 603MOHCHOCHLb HAYUUMBCA:

— Onepuposams NOHAMUAMU 0EKAPMO8bl KOOPOUHAMbL 8 NPOCMPAHCIEE, 8EKIMOP, MOOYIb
8EKMOpa, pPABEHCMBO BEKMOPO8, KOOPOUHAMbBI GEKMOpPA, V201 MeHcO0y BeKmOopamu,
CKAJISIPHOE NPOU38e0eHUEe BEKMOPO8, KOIMUHEAPHbIE BEKMOPbL,

— HaxoOumv paccmosiHue mexcoy O08yMs MOUKAMU, CYMMY BEKMOPO8 U NpOU3BeoeHue
8EKMOPA HA YUCIIO, Y20l MedHCO)y 8eKMOPAMU, CKAIAPHOE NpoussedeHue, packiaobléams
8EKMOPp NO 08YM HEKOIIUHEAPHbIM BEKMOPAM,

— 3a0asamv NIOCKOCMb YPABHEHUEM 8 0eKapmo8ol cucmeme KooOpoOuHam,

peuiams npocmetiuiue 3a0ayu 6gedeHuemM 6eKmopHo2o bazuca

Hcmopusa mamemamuxu
BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCH:
— OrnuceiBaTh OTAEJBHBIE BBIJAIOIIMECS PE3YJIbTAThl, IOJYYEHHBIE B XOJA€ pa3BUTHUSA

MAaTCMAaTUKHU KaK HAYKH;



— 3HATh IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B CBSA3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEN;

NOHMMAaTh POJIb MAaTEMATUKH B pa3BUTHU Poccun

BoinyckHuk Ha 0230BOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYUThCH:

— HwmeTs npencraBieHre 0 BKIAJE BBIIAIOMNXCI MAaTEMAaTUKOB B Pa3BUTHE HAYKU;

IIOHUMATH POJIb MATCMATHUKH B PA3BUTHUU Poccun

Memoowvr mamemamuxu

BbInyCKHUMK Ha 0a3060M yposHe HAYUNTCS:

— IIpuMeHsITh U3BECTHBIE METObI MPU PELICHUN CTAaHAAPTHBIX MaTEeMaTHYECKUX 3a/1ady;

— 3aMeuyaTh M XapaKTEepU30BaTh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH B OKpYXKaloliei
JIEUCTBUTEIILHOCTH,

MPUBOJUTh MPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAE, B TOM YHUCIE

XapaKTepU3YyIOIUX KpacoTy W COBEPIICHCTBO OKPYXKAIOIIET0O MHUpa W TPOU3BEICHUI

HCKYCCTBA

BoInyckHMK Ha 6a3060M ypoeHe NOYUUM 603MOHCHOCHL HAYYUMbCA:

— Hcnonvzosamv ocHoBHbIE MemOObl 00KA3AMENbCMBd, NPOBOOUNMb O0KA3AMENbCMEO U
BbINOJIHAMb ONPOBEPHCEHUE;

—  NpUMEHAMb OCHOBHblIE MEMOObl PeUleHUsL MAMEMAMUYECKUX 3a0ay;

— Ha OCHOBe MAMeMamuyeckKux 3aKOHOMePHOCMell 8 NpUpooe XapaKkmepusosams Kpacomy
U COBEPULEHCMBO OKPYIICAIOU,e20 MUPA U NPOU3B8eOeHUll UCKYCCMBA,

NPUMEHAMb npocmeuuiue npocpammHusie cpeocmea U I1eKmpPOHHO-KOMMYHUKAYUOHHbLE

Cucmembsl npu peuteHuu vamemamudeckKux 3a0ay

Conep:xanue y4e0HOro npeamMera
OcHoBHas 0a3oBas nporpaMmma
Anre0pa 1 HayaJIa aHAJIN3A
[ToBTOpeHue.Pemenue 3amad ¢ HCMOJIB30BAHUEM CBOMCTB YMCENI UM CHUCTEM CUMCIICHMS,
JNEIMMOCTH, JOJIEM H 4YacTed, NPOUEHTOB, MoayJieh uyucen. Pemenune 3amad ¢
UCIIOJIb30BaHUEM CBOMCTB CTENEHEeW ¢ KOpHEW, MHOTOWICHOB, IpeoOpa3oBaHUM

MHOT'OYJICHOB U I[pO6HO-paHI/IOHaJIBHLIX Bpr&)KCHHﬁ.



Pemenune 3ama4d ¢ nCnonb30BaHUEM TPaAyCHOM MeEpHI yriia. Moaysb 4KCiia U €ro CBOMCTBA.
Peienue 3a1a4 Ha JBUYKEHUE U COBMECTHYIO padOTy C MOMOIUIBIO JIMHEWHBIX U KBAJIPATHBIX
YpPaBHEHHN M WX cucTeM. PemieHne 3a7ad C MOMOIIBIO YUCIOBBIX HEPABEHCTB U CHUCTEM
HEPABEHCTB C OJHOUN MEPEMEHHOM, C TPUMEHEHHEM U300paKEHUS YUCTOBBIX MPOMEKYTKOB.
Pemenue 3amay ¢ MCMONb30BAaHUEM YHUCIOBBIX (QYHKIMNA U uX rpadukoB. Mcnonb3oBanue

CBOMCTB ®  TpadWKOB  JUHEHHBIX ©  KBaJApaTUYHBIX  (PyHKIMH,  oOpaTHOM
MPOTIOPITMOHAIBHOCTH W (DYHKIHH y=\/§ . I'paduueckoe pemieHne ypaBHEHUH U
HEPABEHCTB.

Tpuronomerpruueckass OKPYXKHOCTb, paouanuass mepa yeaa. CUHYC, KOCHHYC, TaHTEHC,
Komaneenc MPOU3BOJIBLHOTO yria. OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIAECTBO U CIICICTBUS

13 Hero. 3Ha4YeHHs TpUTroHOMeTpuueckux pynkmuit mus yrios 0°, 30°, 45°, 60°, 90°, 180°,
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npuseoenusi, opmyibl 080UHO20 APSYMEHMA..

Hymu ¢yHKIMM, TPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. Haumbomnbinee u
HauMeHbllee 3HaueHue ¢GyHkiuu. llepuonuueckue QyHKkuuu. YeTHOCTh W HEUYETHOCTH
bynkuumii. CrnodsxcHvle pyHKYUU.

Tpuronomerpuueckue QyHKIIMU Y =COSX,y=sinX,y=tgx. @yukyusy =ctgx. CBoOMCTBa
U TpapvKy TPUTOHOMETPUYECKUX (DYHKILIUM.

ApPKKOCHUHYC, apKCHUHYC, apKTaHreHC 4ucia. Apxkkomaneenc uyucia. Ilpocteliue
TPUTOHOMETPHUUECKUE YpaBHEHUS. PellieHne TpUroHOMeTpUYECKUX YPaBHEHUIA.

Obpamuvie mpucoHomempuyeckue @YHKyuu, ux ceoticmea u epaguxu. Pewenue
NpOCMetuiux mpueoHOMempudecKux HepageHcms.

CreneHb C JCHUCTBUTENIBHBIM IIOKa3zaTeleM, CBoMcTBa creneHu. lIpocreitiume
MOKa3aTelIbHbIe ypaBHEHUsS W HepaBeHcTBa. [lokazarenbHass (QyHKIUS M €€ CBOWCTBA U
rpaduk.

Jlorapubm uyucna, cpoiictBa jorapudma. Jecatuunsiii norapudm. Yucro e.
Hamypanouwviu nocapugpm. [IpeoOpazoBanue JorapupMUYECKAX BBIPAKCHUU.
Jlorapudmuyeckue ypaBHeHUs: U HepaBeHCTBa. Jlorapudpmuyeckas QyHKIUS U €€ CBOICTBA
u rpaduK.

CrenenHast pyHKIHS U ee CBOMCTBA U rpaduk. UppanmoHanbHble ypaBHEHUS.



Memoo unmepsanos onsa peuieHusi HepaseHcms.

Ilpeobpazosanus  epaguxkos Gyuxyuii: cosue 600j4b  KOOPOUHAMHBIX  OcCel,
pacmsdiceHue u cocamue, OmpadxceHue OmHoCUmebHO Koopounamuwlx ocel. I paguueckue
MemoObl peuwieHusi ypasHeHmuli u Hepaeencms. Pewenue ypasnenuti u Hepasencms,
CO0epPIAHCAUUX NEePEMEHHYIO NOO 3HAKOM MOOYJIA.

Cucmemvl NOKA3AMENbHBIX, JO2APUDMUYECKUX U UPPAYUOHAILHLIX YPAGHEHULL.
Cucmemvl NOKA3AMENbHBIX, 102APUDMUYECKUX HEPABEHCMS.

Bzaumno oopamuvsie pynxyuu. I paguxu eé3aumno oopamuvlx hyukyuil.

Vpaeuenus, cucmemvol ypagnuenuil ¢ napamempom.

[TpousBogHas ¢pyHKIMH B Touke. KacaTensHas k rpaduky Gynkmmn. ['eomeTpudaeckuit
n (Qu3ndecKkuili cMbIca Tpou3BojgHOU. [IpousBogHbIe 31eMeHTapHbIX (OyHKUUWA. [Ipasuna
ougpepenyuposanusl.

Bmopas npouseoonas, ee ceomempuueckuil u Qpuzuueckuil CMbicI.

[TonsiTHE O HEMPEPBIBHBIX QYHKIUAX. TOUKH SKCTpeMyMa (MaKCHMyMa i MUHUMYyMa).
UccnenoBanue siaeMEHTapHBIX (QYHKIMA HA TOYKA OHKCTpeMyma, HauOoJsblliee U
HAaUMEHbIIIee 3HAYCHHE C TMOMOUIBI0 MPOM3BOAHOHN. [locmpoenue epagukos @yHxkyuu c
HOMOWBIO NPOU3800HbIX. [Ipumenenue npousso0HOU npu peuleHuu 3a0a.

[TepBooGpasHas. Ilepsoobpasmvie snemenmapuolx yuxyuil. Ilnowadsb KpusoIUHEHO
mpaneyuu. Dopmyna  Hetomona-Jleiibnuya.Onpeodenennvii  unmezpai. Buiuucnenue

niowaoeti NI10CKux gueyp u 06vemMos mei 8paweHus ¢ NOMOWbI0 UHmMe2paid.

I'eomerpusn

[ToBTOopenue.Pemenne 3amad ¢ NpUMEHEHHUEM CBOWCTB (DUTYyp HA TUIOCKOCTH. 3aJadd Ha
JIOKa3aTeIbCTBO M IMOCTPOEHUE KOHTpHpUMEpoB. VMcmosib30BaHWE B 3aJadax MPOCTEUIINX
JOTHUYECKUX mpaBwi. PelieHue 3amady ¢ UCHONB30BAHUEM TEOPEM O TPEYroJIbHUKAX,
COOTHONIICHHH B  TPSAMOYTOJIBHBIX  TPEYroJIbHUKAaX,  (aKTOB,  CBS3aHHBIX  C
YeThIpEXyTrojibHUKaMu. PemieHue 3amad ¢ UCHOb30BaHHEM (HaKTOB, CBS3aHHBIX C
OKpYyXHOCTsIMU. PemieHne 3amad Ha M3MEPEHHs Ha IUIOCKOCTH, BBIYHCIICHUE [JIMH H
iowmaneil. Pewenue 3a0ayu ¢ nomowbio 8eKmMopos u KOOPOUHam.

Harnsnnas crepeomerpus. ®durypel ¥ uX u300paxkeHus (KyO, nupamuaa, Ipu3Ma).

OcHnognble nousmusi cmepeomempuu u ux ceovicmea. CedeHus Kyoa u TeTpasapa.



Touka, npsiMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, AaKCUOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX.
B3anmHOoe pacnonokeHue NOpsMbIX W IUIOCKOCTENM B mpocTpaHcTBe. [lapanmnenbHOCTh
OpsIMBIX U TUIOCKOCTEH B mpocTpaHcTBe. M300pakeHne MpoCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp Ha MIOCKOCTH.

Paccrosinusg Mexy purypamu B pOCTPaHCTBE.

VYl B pocTpaHcTBe. [lepnenauKyaspHOCT MPSAMBIX U TUIOCKOCTEN.

[Ipoexknust hurypsl Ha MIOCKOCTh. [IprU3HaKU MEPHEHANKYISIPHOCTH MPAMbBIX U IJIOCKOCTEH
B [IPOCTPAHCTBE. TeopemMa o Tpex MepPIeHIUKYIIApaX.

Mpuororpannuku. Ilapamnenenunen. CpoiicTBa NPSAMOYTOJIBHOTO — NapaljIeNeNHIe/a.
Teopema Iludaropa B mpoctpanctBe. [lpusma u nupamuga. IlpaBunbHas nupamuga u
npaBuibHas npusma. [psimas nupamuaa. I1€MEHTHI TPU3MBI U TUPAMHUIBI.

Tena BpamieHus:: WIMHIP, KOHYC, cepa u map. OCHOBHBIE CBOWMCTBA MPSMOIO
KPYTrOBOTO UWJIUHApPA, TPSIMOTO KPYroBoro koHyca. M3o0OpakeHue Ten BpalleHHs Ha
IIJIOCKOCTH.

lIpeocmasnenue 06 yceuenHoM KOHYce, cedeHus KOHyca (napauieibHoe OCHOBAHUIO U
npoxooswee 4epe3 8epuiury), ceueHus YUIuHopa (napaiieibHo U NepneHOUKYIsapHO OCU),
ceuenusi wapa. Pazeéepmxka yununopa u konyca.

Ilpocmetiwue KomMOUHAYUU MHO20SPAHHUKOS U Mel 8pAleHUs Mexcoy CcoOOll.
Brruncnienue 351eMEHTOB TPOCTPAHCTBEHHBIX GUTyp (pedpa, TuaroHaau, yriibl).

[Imomaap MOBEPXHOCTH MPABWIBHOM MNHUpaMUIbBl U HpAMON mnpusMmbl. [lmomans
MMOBEPXHOCTH MPSIMOIO KPYroBOTO LIMJIMHJIPA, TPSIMOTO KPYTrOBOTO KOHYCA U IIapa.

[Tonarue o6 obbeme. OObeM mMUpamMuAbl U KOHYcCa, MpU3Mbl U IuauHapa. OO0beM
mapa.

llooobuvie mena 6 npocmparcmeae. COOTHOLLIEHUS MEXIY TUIOIIAISIMH TOBEPXHOCTEN
A 00beMaMU ITOJOOHBIX TEI.

Heuorcenusi ¢ npocmpancmee: napanienvHblii. NEPEeHOC, YEHMPANbHAsL CUMMEMPUs.,
CUMMempusl OmHocumenvHo niockocmu, nogopom. Ceoticmea oeudxcenuu. Illpumenenue
O0BUIICEHUL NPU PeUleHUU 3a0ay.

BekTopbl 1 koOopAMHATHI B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YUCJI0, YTOJ MEXAY BeKkTopaMu. KoJimmHeapHble M KOMIUIAHApHbIE BEKTOpBL. CkansapHoe

np0u3eec)eHue BEKMOPO8L. Teopema O pa3jlodiceHuu eexmopa no nmpem HEKOMNJIAHAPHbIM



gexmopam. CkansipHoe npoussedenue 8eKmopos 6 koopounamax. llpumenenue eexmopos
npu peuleHuU 3a0ay Ha HaxodxcoeHue paccmosnuil, OIuH, niowjaoet u 06vbeMos.
Vpasuenue nnockocmu 6 npocmpauncmee. YpaeueHue cghepvi 8 npocmparcmee.

Dopmyna 015 8bIYUCTIEHUS PACCNOAHUSL MEHCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositHocTh U cTaTHcTUKA. PadoTa ¢ JaHHBIMHI

[loBTropenue. Pemienne 3amau Ha TabmuyHOEe M TpaduuecKkoe MpeACTaBiICHUE IaHHBIX.
Hcnonb3oBaHre CBOMCTB M XapaKTEPUCTUK YUCIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U
HAaMMEHBILIETO 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au Ha onpedenenue yacmomaol U
geposmuocmu coovimuill. Buiuucnenue eepoamuocmell 6 onvimax ¢ pPAagHOBO3MONCHLIMU
anemenmapuviMu ucxooamu. Pewenue 3aday ¢ npumenenuem Kombunamopuku. Pewenue
3a0au Ha BbIYUCIEHUE BEPOIMHOCMEN He3a8UCUMbBIX COObIMUL, NpUMeHeHUue @Hopmyibl
codiceHus geposimHocme. Peuwenue 3adau ¢ npumeHnenuem ouazpamm OJiinepa, oepesa
seposmuocmetl, popmynvt bepuyiu.

Yenosnaa — eepoamnocms.Ilpasuno  ymnodcenuss  geposimmocmeti. Dopmyna  noaHou

6EPOAMHOCMU.
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