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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTrO mpeamera «MaTemMaTHKa COCTaBlIeHA BCOOTBETCTBHHM C
TpeboBanusamMu DenepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTENBHOIO CTAHAAPTAa CPEAHErO OOIIero
oOpa3oBaHUs, YTBEPKIECHHOTO NpHKa3oM MuHHCTepcTBA 00pa3oBaHUsT W Hayku Poccuiickoit
@enepaunu ot 17 masg 2012 r. Ne 413(B nedcTByrOIIEeN peakiUH); YTBEPKAEHHOTO IPUKA30M
MunucrepctBa oOpa3zoBanusi U Hayku Poccuiickoii denepanuu (B ACUCTBYIOIICH pelakiuu) U HA
oCcHOBe ¢eaepanbHON 00pa30BaTeIbHON MPOrpaMMoOi cpeaHero olmiero oopazoBaHus (YTBEpKICHA
[Ipukazom MunucrepctBa npocsemienus Poccuiickoit ®enepaumn ot 18.05.2023 Ne 371 «O6
yrBepxkaeHun DenepanbHO 00pa30BaTEIbHOM MIPOrpaMMbl  CpPEelHEro OOIIero 00pa30BaHUM;C
y4€TOM  TNPUMEPHON OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl CpefHero obmiero obOpa3zoBaHUs,
0100peHHON pemieHneM  ¢eAepaTbHOT0  Y4eOHO-METOIUYECKOTO OOBCAMHEHHS M0  0oOmeMy
ob6pazoBanuto (mpoTokoa oT 28.06.2016 Ne 2/16-3).

B cootBerctBun ¢ mpuHsaToil KoHuemnuueil pa3BuUTHs MaTeMaTH4eCKOro oOpa3oBaHHs B
Poccuiickoit ®eneparuu, matemMaTHdeckoe OOpa3OBaHHWE pEIIaeT, B YACTHOCTH, CIIECIYIOIINE
KITIOYEBBIE 3a/1a4H:

— «IPENOCTaBIATH  KAXKIOMY OOydaromemycsi BO3MOKHOCTb  JIOCTHIXKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HAaHUH, HE0OXOIUMOTO IS JAIbHEHUIIEeH YCTICITHOM KU3HU B OOIIECTBEY;

— «obecneunBaTh HEOOXOAMMOE CTPAHE YMCIIO BBHITYCKHUKOB, MaTeMaTH4ecKas MOArOTOBKA
KOTOPBIX JIOCTaTOYHA JJsi MPOJOJDKEHHS 0O0pa3oBaHHs B pA3JIMYHBIX HANpPaBICHUSAX U Ui
MPAKTUYECKON JeATeIbHOCTH, BKIIIOUasl MPEerojaBaHue MaTeMaTUKU, MAaTeMAaTUYECKHE HUCCIIeI0OBAHMS,
paboty B chepe nHOOPMAITMOHHBIX TEXHOJOTHHA U JIP.»;

— «B OCHOBHOM oOOmIeM u cpenHeM oOmieM o0pa3oBaHUU HEOOXOAMMO MPENyCMOTPETh
MOATOTOBKY OOydaroluxcsi B COOTBETCTBUM C HUX 3alpocaMd K YpPOBHIO TMOATOTOBKH B cdepe
MaTeMaTH4eCKOro 00pa3oBaHUs.

COOTBETCTBEHHO,  BBIACIAIOTCS TPU  HampaBlieHuss TpeOoBaHUM K  pe3yibTaraMm
MaTeMaTH4eCKOro oOpa3oBaHUs:

1) mnpaKTHKO-OPHUEHTHUPOBAHHOE MaTEMaTHYECKOEe 00Opa3oBaHue (MaTeMaTHKa IS KU3HH);

2) MaremaruKa JUls UCIOJIL30BaHus B ipodeccuu;

3) TBopuUeckoe HampaBleHHE, Ha KOTOpPOE HaIleleHbl Te OOydJaroluecs, KOTOpbIe
TUTAHUPYIOT 3aHUMATHCS TBOPUYECKOUN U MCCIIeI0BaTeNbCKOW paboToi B 001acT MaTeMaTHKH, (DPU3HKH,
ASKOHOMHKH H IPYTUX 00JIACTAX.

DT HampaBJeHHs pealu3yloTcs B TpeOOBaHUSX K pe3yibTaraM MaTeMaTHYeCKOTO
oOpa3oBaHUsl.

Ha 6a30BoM ypoBHE:




—  Bemyckauk HayuyuTes B 10-11-M kiaccax: ajis HCHOJIB30BAaHUS B TIOBCEHEBHOM KU3HU
u oOecreyeHus BO3MOXKHOCTH YCIICITHOTO TPOJOJDKCHUS 00pa30oBaHUs IO CICHUATBHOCTSAM, HE
CBSI3aHHBIM C MPUKJIAJHBIM UCIIOIH30BAHUEM MATEMAaTHKHU.

— BBIMYCKHUK MOJYYHT BO3MOKHOCTH HayuuThess B 10-11-m kmaccax: anst pasBUTHS
MBIIIUICHUSI, MCIOJIb30BaHUSI B TOBCEJIHEBHOM >KU3HU W 0OECIEUEHUS BO3MOMHOCTH YCIEHTHOTO
MPOJIOJKEHHST 00pa30oBaHUs IO CIEIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM HCIIOJIH30BAaHUEM
MaTEeMAaTHKH.

ean ocBoeHusi mnporpaMMbl 0a30BOro YpoBHsSI — oOeclieueHHe BO3MOXKHOCTHU
WCIIOJIb30BAHUSI MAaTeMaTHYECKUX 3HAHUM W yMEHUN B TIOBCEAHEBHON JKM3HU W BO3MOXXHOCTHU
YCHENIHOTO TPOJOJKEHUsT O00pa3oBaHUs IO CIEHUATBHOCTSM, HE CBS3aHHBIM C TPHUKIAIHBIM
WCIIOJIb30BaHUEM MaTeMaTukH. [Iporpamma mo matemaTuke Ha 0a30BOM YpOBHE MpeIHA3HAUYEHA IS
00yJaromMXcsi CpeIHeN IIKOJbl, HE HCIHBITHIBABIINX CEPHE3HBIX 3aTPyJHEHUN Ha TMPEIbIIYIIEeTO
YpOBHS OOyUCHHS.

OO6yuaromuecs, OCyIIeCTBISIONMe 00ydeHne Ha 0a30BOM ypOBHE, JOJKHBI OCBOHWTH OOIIHE
MaTeMaTHYEeCKUE YMEHUs, HEOOXOJAUMBIC IS KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU
MOJTYyYar0T BO3MOXKHOCTh H3YyUUTh MPEIMET TIIy0Ke, C TeM YTOOBI B TajTbHEHIIIEM TTPH HEOOXO0MMOCTH
M3y4aTh MaTeMaTUKY JUIs MPO(GEeCCHOHAIbHOTO IPUMEHEHHUS.

[Ipn u3ydeHnn mateMaTuku OOJIBLIOE BHUMAHUE YIENAETCA Pa3BUTHIO KOMMYHHKATHBHBIX
ymeHuii (popmynupoBaTh, apryMeHTUPOBATh U KPUTHUKOBATh), (JOPMUPOBAHUIO OCHOB JIOTUYECKOTO
MBIIIJIEHUS] B YacTH IPOBEPKHM HCTUHHOCTH W JIOKHOCTH YTBEP)KJIEHUH, MOCTPOEHUS MPUMEPOB U
KOHTPIPUMEPOB, IIEMOYEK YTBEPKICHHUH, (DOPMYIMpPOBKM OTpULIAHUI, a TaKke HEOOXOIUMBIX H
JOCTaTOYHBIX YCIOBHM. B 3aBUCMMOCTH OT ypOBHSI HpOrpamMmbl OOJIbIIE€ WM MEHbLIEC BHUMAaHHS
yaensieTcs YMEHUI0 paloTaTh MO ajlropuTMy, METOJaM IOMCKa aJIrOpuTMa M ONPENENICHUIO T'PaHUI]
MIPUMEHUMOCTH anropuTMoB. TpeboBanus, chopmyiarpoBaHHbie B paszene «I'eomerpus», B OoJbLICH
CTETIEHH OTHOCSTCSI K PA3BUTUIO IPOCTPAHCTBEHHBIX MPEACTABICHUN U TpadudecKuX METOJI0B, YeEM K
(hopManbHOMY OIMKCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

B nepuon upes3BhUANHBIX CHUTYyalllii, MOTOJHBIX YCJIOBHM, BBEACHUS KapaHTHHHBIX
MepornpusaTHil mo 3aboneBaemoctu rpunmnoMm, OPBU u apyrumu mHbeKIHMOHHBIMU 3a00JI€BaHUSIMH,
o0Opa3oBaTeNbHBIN MpoIlecC M0 AAHHOMY Y4eOHOMY MpPEIMETy OCYIIECTBISIETCS C HCIOIb30BAaHHEM
JTUCTAHIIMOHHBIX TEXHOJOTUH, «3NIEKTPOHHBIX THEBHUKOBY, COIIMALHBIX CETeH U APYrUuX HOopM.

Kypcet marematnku st 10-11kmaccoB ckiagpIBaeTcsi U3 CIEAYIOLIMX COJIEPKATEIbHBIX
KOMITIOHEHTOB: aireOpbl, MaTEMaTHUYECKOTO aHaln3a, KOMOWHATOPHUKHA U TEOPUU BEPOSTHOCTEH,
TEOMETPUH.

Y4eOHbIii TUTaH Ha U3ydyeHue MatemaTuku B 10 — 11 kmacca Ha 6a30BOM YpOBHE OTBOJUT Ha
M3ydeHue anreOpbl U Havajga MaTeMaTH4ecKoro aHanmsa - 140 dacoB (2 vaca B HEIeNI0), T€OMETPUHI

— 140 gacos (2 yaca B HeJIEN0);



ITpenmer ««Maremaruka: anrebpa M Hadajga MaTEMAaTHYECKOTO aHAJIN3a, TE€OMETPHSI»»
OTHOCHTCS K TIpeIMETHOM obnactu «MaTtemaruka 1 nHGopMaTHKa»
dopmamMu UTOroBOM (IPOMEXKYTOYHOM) aTTECTAllUU SBJSAIOTCA: HMTOTOBas KOHTPOJbHAs

pabora B popmate EI'D.



H.]IaHl/IpyeMble pe3yJbTaThbl 0OCBOCHUA yqeﬁnoro npeamMera

«MaTeMaTuKAa: a.nreﬁpa U HAYaJla MAaTEMAaTUYECKOI'0 aHA/Iu3a, reOMETpUus»

CrangapT ycTaHaBIMBaeT TPEOOBAHUS K pe3yibTaTaM OCBOCHHS OOYYArOIIMMHKCS OCHOBHOM
00pa3oBaTebHON IPOTPAMMBI:

- JJMYHOCTHBIM, BKIJIFOUAIOIINM TOTOBHOCTh U CLIOCOOHOCTh OOYUaAIOIIUXCS K CAMOPA3BUTHIO U
JUYHOCTHOMY  CaMOOTIPEICNICHUI0, C(HOPMHPOBAHHOCTh WX MOTHBAIMM K OOYYCHHIO H
LIEJICHANIPABJICHHON  IMO3HABAaTEIbHOM  JIEATETLHOCTH, CHCTEMbl 3HAYUMBIX  COIMAIBHBIX U
MEXKJIUYHOCTHBIX OTHOIIEHUN, IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPAKAIOIIMX JIMYHOCTHBIE M
TPKJIAHCKHUE TO3HUIMH B JEATEILHOCTH, MPABOCO3HAHUE, DKOJOTHYECKYIO KYJIBTYPY, CIOCOOHOCTH
CTaBUTH IIEJIM U CTPOUTH >KU3HEHHBIC TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUUCKON TpakJIaHCKOM
UJIEHTUYHOCTH B TIOJIUKYJIHTYPHOM COIIYME;

- METanpeaIMETHBIM, BKIIFOYAIOIINM OCBOEHHBIE 00yUJAIOIIMMUCS MEXKIIPEIMETHBIC TIOHATHUS U
YHUBEpCaJbHbIE y4ueOHBIE JeHCTBUsS (pETyasTHBHBIC, TIO3HABATEIbHbIE, KOMMYHHKATHBHBIC),
CIIOCOOHOCTh WX WCIOJIb30BAaHUS B MO3HABATEIILHON U COIMATIBLHOM MPaKTHUKE, CAMOCTOATEILHOCTh B
MJITAHUPOBAHUM U OCYIIECTBICHUU YI€OHOU JESITEIHbHOCTH M OPraHu3aiii yueOHOTO COTPYIHUYECTBA
C mexaroraMM M CBEPCTHHKaMH, CIOCOOHOCTh K MOCTPOEHHIO WHIUBUAYaJbHOM 00pa3oBaTeabHON
TPAaeKTOPUH, BIIAJICHUE HaBBIKAMU Y4E€OHO-HCCIIEIOBATEIbCKON, TIPOCKTHOM U COITMATBHOM
NesITeNIbHOCTH;

- TMpPEeAMETHBIM, BKIIOYAIOIIMM OCBOEHHBbIE OOYy4YalOUIMMUCS B XOJ€ H3Y4eHHs Y4eOHOro
npeaMera yMeHHs, creudduyeckue Ais JaHHOW MpeaMeTHOM 00JacTH, BUIBI ACSITEIbHOCTU I10
MOJIyYEHUIO HOBOT'O 3HaHHUS B paMKax ydyeOHOro mpeaMeTa, ero mpeoOpa3oBaHHI0 U MPUMEHEHHUIO B
y4eOHBIX, YU€OHO-POCKTHBIX U COLMAIBHO-TPOCKTHBIX CUTYyalusix, (GOpMHpOBaHHE HAYYHOTO THUIA
MBIIILJICHHS, BIIaZICHHE HAyYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATHUSAMH, METOIaMU U TIpUEMaMHU.

JInyHOCTHBIE pe3yJbTaTbl B cdepe OTHOMIEHWH o0ydammmxcss K cefe, K cBoemMy
310POBbIO, K MO3HAHUIO CesI:

—OpHUeHTaIs 00yJyarouxcs Ha JOCTHXKEHUE JIMYHOTO CYACThS, PeaM3alldi0 MO3UTHUBHBIX
KU3HEHHBIX T[EPCHEKTUB, HWHUIIMATUBHOCTh, KPEATMBHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEIeNIEHUI0, CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TIIAHBI,

—TOTOBHOCTh M CIIOCOOHOCTH OOecreuuTh cede M CBOMM OJM3KUM JOCTOWHYIO KH3Hb B
MPOLIECCE CAMOCTOATENbHOM, TBOPUECKON U OTBETCTBEHHOM IE€ATEIbHOCTH;

—TOTOBHOCTb M CIOCOOHOCTh OOYYaromMXCS K OTCTaWBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTb M CIIOCOOHOCTh BBIpaOaThIBaTh COOCTBEHHYIO MO3UIIUIO TIO
OTHONIICHUIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITUSM TPOILIOTO W HACTOSIIET0 Ha OCHOBE

OCO3HaHUA U OCMBICIICHUA UCTOPUU, NYXOBHBIX LIEHHOCTEN 1 JOCTYIKEHMI HaIlleu CTPAHBbI;



—TOTOBHOCTb M CIIOCOOHOCTH OOYy4alOImMXCS K CaMOpa3BUTHIO W CaMOBOCIMTAaHHIO B
COOTBETCTBMH C OOIIEYETIOBEYECKMMH IICHHOCTSMU M HUJeaTaMH TPaKJaHCKOTO OOIIecTBa,
noTpeOHOCTh B (DU3MYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CHOPTUBHO-037I0POBUTEILHON
JESITENIbHOCTBIO;

—MPUHATHE U pean3alus IIEHHOCTEW 3/I0pOBOTO M 0€301acHOTO 00pasza XKU3HH, OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MYECKOMY M IICHXOJIOTMUECKOMY
3/10pOBbIO;

— HENPUITHE BPEAHBIX IPUBBIUEK: KYPEHHUSI, YIIOTPEOIEHMSI aJIKOT0J1sl, HAPKOTHKOB.

JInuHoCTHBIE pe3yabTaThl B cpepe oTHOmeHUi odyuaommxces: Kk Poccun kak k Poaune
(OteuecTBY):

—poccuiickas HAEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHMIO POCCHUNCKON HIEHTUYHOCTU B
MOJIUKYJIBTYPHOM COLIMYME, YYBCTBO NMPUYACTHOCTU K UCTOPUKO-KYIBTYPHOM OOIIHOCTH POCCUIICKOTO
HapoJa ¥ cynpbe Poccuu, maTpuoTH3m, rOTOBHOCTD K CITyKeHUI0 OTeuecTBY, €ro 3alluTe;

—yBa)K€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepes; PoauHoM, ropaocTH 3a cBoi
Kpail, cBO0 PoauHy, mponuioe W HacTOSIEee MHOIOHAIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHHe K
rocy/lapCTBEHHBIM CUMBOJIaM (TepO, (iar, TMMH);

—(hopMHpoBaHUE YBAXKEHHUS K PYCCKOMY SI3BIKY KaK rOCYIapCTBEHHOMY sI3bIKy Poccuiickoii
denepanun, SBIAIONIEMYCS OCHOBOM POCCHMCKOW HMJACHTHMYHOCTH H  TJIABHBIM  (pakTOopom
HallMOHAJIBHOTO CaMOOTPEICTICHUS;

—BOCIUTAHHE YBAXKEHUS K KYyJIbType, sI3bIKaMm, TpaaulMsM U oObl4asM HapoJOB,
npoxuBaromux B Poccuiickoit @enepanuu.

JIMYHOCTHBIE pPe3yJbTaThl B c(hepe OTHOLIEHUI 00yUAOIIMXCS K 3aAKOHY, TOCYIapCTBY U
K IPa’KIaHCKOMY OOIIIECTBY:

—IPaXKJIaHCTBEHHOCTh, TpPaXXJaHCKasg MO3ULUA AKTUBHOIO W OTBETCTBEHHOIO WIECHA
poccuiickoro oOIecTBa, OCO3HAIOIIET0 CBOM KOHCTHUTYIIMOHHBIE MpaBa U 0053aHHOCTH, YBaXKarOIIETO
3aKOH M IPABONOPSIOK, OCO3HAHHO IPUHUMAIOIIET0 TPAaJUWLUMOHHBIE HALMOHAJIBHBIE U
oOmieyesoBeUyecKe T'YMAaHUCTHUYECKUE U JEMOKpaTHYEeCKHE IIEHHOCTH, TOTOBOTO K YYacTHIO B
0OLIECTBEHHOM KU3HMU;

—TMpU3HAHUE HEOTUYXAAEMOCTH OCHOBHBIX MPaB U CBOOOI YelIOBEKa, KOTOPbIE MPUHAAIEKAT
KaX/IOMy OT POXKJIEHHsI, TOTOBHOCTh K OCYIIECTBJICHHUIO COOCTBEHHBIX IpaB M cBOOO 6€3 HapyIIeHUs
paB U CBOOOJ JPYTHX JIUI, TOTOBHOCTh OTCTauBaTh COOCTBEHHbIE MpaBa U CBOOOJBI YEJIOBEKA U
rpaXXJaHUHA COTJIACHO OOIIENPU3HAHHBIM TMPUHIUIAM W HOPMaM MEXAyHapOJHOTO TMpaBa U B
cootBeTcTBUU ¢ KoHcTuTynmen Poccuiickoit @enepanuu, mpaBoBas U MOJIUTHYECKAsi TPaMOTHOCTb;

—MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu H
OOILIECTBEHHON TMPaKTUKHU, OCHOBAaHHOE Ha JHANOre KyIbTyp, a TaKXkKe pa3InyHbix (opMm

O6H_ICCTBCHHOFO CO3HAaHUs, OCO3HAHUC CBOCTO MCCTA B MOJIUKYJIIbTYPHOM MHPE;



—HHTEpUOpU3aLMs LEHHOCTEH JIEMOKPAaTUH W COLUAIBHOM COJUIAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B I'PYIIIE WIM COUUAIBHON OpraHu3allly;

—TOTOBHOCTb OOy4alOmMXcd K KOHCTPYKTMBHOMY VYYacTUIO B TPUHATHHA PEIICHHH,
3aTparMBalOUX WX MpaBa M HWHTEPECHl, B TOM YHUCIE B pa3lIU4YHbIX (PopMax OOIIECTBEHHON
CaMOOpPraHu3allli, CaMOYIIPaBJIeHUsI, OOIIECTBEHHO 3HAUUMOM 1A TEIbHOCTH;

—IPUBEPKEHHOCTh HJAEAM HHTEpHALMOHAIN3MA, JAPYKObI, DPABEHCTBA, B3aMMOIIOMOIIU
Hapo/JI0B; BOCIIMTAHUE YBAKUTEIBHOTO OTHOLIECHUS K HALIMOHAJIBHOMY JIOCT

—OMHCTBY JIIOJIEH, UX YyBCTBAM, PEJIUTHO3HBIM YOSXKIEHUSAM;

—TOTOBHOCTh OOYy4aroluxcs MPOTHUBOCTOSTh UACOJOTMHM SKCTPEMH3Ma, HalMOHAIU3Ma,
KceHo(oOUM;  KOppYyNUMH; AMCKPUMUHALMKM TO0  COLMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBbHBIM IPU3HAKAM U JIPYTUM HETaTUBHBIM COLMATIbHBIM SIBJICHUSM.

JInuHOCTHBIE Ppe3yJbTaTbl B cdepe OTHOMIEHHI O00y4YaloIMXCS C OKPYKAIOIMMH
JIOAbMU:

—HpPaBCTBEHHOE CO3HAHUE U MOBEJACHNE Ha OCHOBE YCBOEHHS OOIIeUeI0BEYECKUX [ICHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS WM TOBEJIEHUS B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CHOCOOHOCTH BECTH
IUaior C JPYTMMH JIIOJIBMM, JOCTHraTh B HEM B3aUMOINIOHMMAaHMs, HAXOAWTh OOIIMe WeNd U
COTPYIOHHMYATH IJI UX JOCTHKEHUS;

—IPUHATHE TYMAaHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBRXKUTEJIBHOE U 100poXKenaTeIbHOe
OTHOIIECHHE K JPYTOMY YEJIOBEKY, €T0 MHEHHIO, MUPOBO33PECHHUIO;

—CMOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHHE NMO3UTUBHOIO OTHOLICHHS K JIIOISM, B
TOM 4YHCJI€ K JIMIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 3J0pPOBbS M HHBaIuAaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K (PU3MUECKOMY U MCUXOJIOTUYECKOMY 3/I0POBBIO APYIHX
JIOJEH, YMEHHUE OKa3bIBATH MIEPBYIO TOMOILB;

—(hopMUpOBaHHE BBIPA)KEHHOW B IOBEJCHMM HPABCTBEHHOW NO3MLMH, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATeNbHOMY BbIOOpPY 100pa, HPAaBCTBEHHOTO CO3HAHMs M NOBEJECHUS Ha OCHOBE
yCBOEHHsI OOIIE€YeOBEYECKHX LIEHHOCTEH M HPAaBCTBEHHBIX YYBCTB (YE€CTH, JO0JIra, CIPaBEAIUBOCTH,
MUJIOCEPAUS U JPY>KETIo0us);

—pa3BUTHE KOMIIETEHLUN COTPYAHHMUYECTBA CO CBEPCTHUKAMHM, AETbMH MIAALIEr0 BO3pacTa,
B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeA0BATENIbCKOM, TPOSKTHON U
OPYIUX BUAAX AEATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B chepe OTHOMIECHUH 00y4AIOMIMXCH K OKPY/KAKOIIEeMy MHUPY,
JKMBOM NPUPOJE, XYA0:KECTBEHHOH KYJIbType:

—MHPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAUMMOCTH
HAyKH, TOTOBHOCTh K HayYHO-TEXHMUYECKOMY TBOPYECTBY, BIJAJICHHE JOCTOBEPHOH MH(popmaiuen o
MEPEAOBBIX JOCTWKEHUAX U OTKPBITHAX MHPOBOM M OTCYECTBEHHOM HAyKW, 3aUHTEPECOBAHHOCTH B

Hay4HbIX 3HAaHUSX 00 YCTpOicTBE MUpa U OOIIECTBA;



—TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHIO, B TOM 4YHCIE C€amMO0Opa30BaHUIO, Ha
MPOTSHKEHUHU BCEH KU3HM; CO3HATENbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KAaK YCIOBHIO
YCIIEITHOU MPOodecCHOHATBHON U 00IIECTBEHHOU IS TEIILHOCTH;

—DKOJIOTHYECKasl KyJabTypa, OpeKHOE OTHOIICHUS K POJHON 3eMiie, TPUPOJIHBIM OOrarcTBam
Poccun w Mwupa; moHUMaHUWE BIUSHHUS COLUATBHO-PKOHOMHUYECKHX IIPOIIECCOB Ha COCTOSHHUE
MIPUPOTHON U COIMATBLHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOIHBIX PECYpCOB; YMEHHS U
HaBBIKH Pa3yMHOTO MPUPOJIOTIOJIH30BAHUS, HETEPIIUMOE OTHOIICHUE K ACHCTBUSAM, IPUHOCAIIUM BPET
9KOJIOTHH; PUOOPETEHHE OTIBITa IKOJIOTO-HAIIPABICHHOW JIEATEIIBHOCTH;

—3CTETUYECKOE OTHOIICHUSI K MHPY, TOTOBHOCTh K OCTETHYECKOMY OOYCTPOUCTBY
COOCTBEHHOTO OBITA.

JIM4HOCTHBIE pe3yJIbTaThl B c(pepe OTHOLIEHUI 00y4alOIMXCHA K ceMbe U POAUTEIAM, B
TOM 4MCJie MOAr0TOBKA K CeMelHOM KU3HU:

—OTBETCTBEHHOE OTHOIIEHHWE K CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSTHS
IICHHOCTEH CEMEHHOM KU3HU,

—TOJIOKUTENBHBI  00pa3  CeMbH, POJUTENIHCTBA  (OTIOBCTBA W  MaTEPUHCTBA),
WHTEPHOPHU3AIHS TPATUIIHOHHBIX CEMEHHBIX IICHHOCTEH.

JIMYHOCTHBIE Ppe3yabTaTbl B cdepe OoTHOmIEHHS O0y4darmUXcsi K TPyay, B cdepe
COLMATbHO-IKOHOMUYECKUX OTHOIIEHHUI:

—yBa)X€HHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOCH COOCTBEHHOCTH,

—OCO3HaHHBIH BBIOOp Oymymied mpodeccuu Kak MyTh W CIOCOO peanu3alnu COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

—TOTOBHOCTh OOYyYaroIIMXCs K TPYIOBOW TNpodeccHOHANbHON JEeATENbHOCTH KaK K
BO3MOYHOCTH Y4acCTHUsl B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, 0OIIEHAIMOHATIBHBIX
npooseM;

—TMOTPEeOHOCTh TPYAUTHCA, YBAXKEHHE K TPYAy U JIIOIIM TPyJa, TPYAOBBIM TOCTHUKCHHSIM,
N0OpOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHHE K pas3HbIM BHUJAM TPYAOBOM
NeSITeNIbHOCTH;

—TOTOBHOCTh K CaMOOOCTYXMBaHHUIO, BKIIoYass OOyue€HHWE U BBHINOJHEHHE JIOMAIHUX
00s13aHHOCTEIA.

JInyHocTHbIE pe3yabTarbl B chepe GU3HYECKOro, NMCHUX0JOIHYECKOro, COHAIBHOI0 U
aKaJIeMH4YeCKOro 0J1aronoay4usi 00y4arommxcs:

—(u3rueckoe, SMOIMOHATBFHO-TICUX0JIOTHYECKOe, COlMaIbHOE OIarononyyne oOy4Jaronuxcs
B JKM3HM 00pa30BaTENbHON OpraHW3aIlUH, OIIYIIEHUE IEThbMHU OE30MACHOCTH U TMCHUXOJOTHYECKOTO

KoMopTa, UHPOPMALIMOHHON GE30MaCHOCTH.



IInanupyemMbie MeTanpeaMeTHbIE Pe3yJabTAThI

MertanpeaMeTHble  pe3yibTaTbl OCBOEHUS OCHOBHOW 0Opa3oBaTeNbHOM  MPOrpaMMbl
MPEJCTaBIICHBI TPEMsI IPYIIIaMH YHUBEPCATbHBIX yueOHbIX AeicTBHil (YVY ).

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe el CTBUS
BoinyckHUK HayunTCs:

—CaMOCTOSITEIIbHO OIIPENEIATh LEIH, 3a/1aBaTh apaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOXKHO
OIIPENEIUTh, YTO LENb JOCTUTHYTA;

—OLICHUBATh BO3MOJKHBIE IIOCJIEACTBUS JOCTHIKEHHUS IOCTABJICHHOM LIEJIIH B JIEATEIBHOCTH,
COOCTBEHHOM MHU3HM M JKU3HHU OKPYKAIOIIMX JIIOJCH, OCHOBBIBAACh Ha COOOpPaKEHUSX JTUKH U
MOpay;

—CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJa4ll B OOpa30BaTEIbHOU NEATEIHHOCTH WU
KU3HEHHBIX CUTYaIUsX;

—OLIEHMBATh pECYpChbl, B TOM 4YHCIE€ BpeMs MU JApPYrHe HEMaTepUAbHBIE PECYPCHI,
HE0OXO0IUMBbIE [Tl TOCTHKEHUS TIOCTAaBJICHHOMN 1EeIH;

—BbIOMpATh NYTh [JOCTIKEHUS LeNH, IUIaHUpPOBaTh peUIeHHEe TMOCTaBJICHHBIX 3a7ad,
ONTUMU3HPYS MaTepHalIbHbIE U HEMaTepHaJIbHbIE 3aTPaThI;

—OpraHu30BbIBaTh A(PGEKTUBHBI MOUCK PECYpCOB, HEOOXOAMMBIX Ui JAOCTH)KCHHUS
MMOCTaBJICHHOM 1IN,

—COIOCTABJIATh MOJYYEHHBIN PE3YNIbTAT IEATEIbHOCTH C IOCTABICHHOW 3apaHee LEIbIO.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS
BbINyCKHUK HAYYUTCS:

—HUCKaTh ¥ HAXOJUTh OOOOIIEHHBIE CIIOCOOBI PELICHUs 337ay, B TOM YHCIIE, OCYLIECTBIISTh
pa3BepHYThI HMHQOPMAIIMOHHBIM IMOUCK U CTaBUTh Ha €ro OCHOBE HOBbIe (yuyeOHbIE U
M03HaBaTeNIbHbIC) 33/1a4H;

—KPUTHUYECKH OIEHUBATh M HHTEPIPETUPOBATH HHPOPMAIMIO C Pa3HbIX MO3UIIH,
pacrno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEUUS B UHHOPMALIMOHHBIX HCTOYHUKAX;

—HCIIOJb30BATh  PA3JIMUHBIE MOJEIBHO-CXEMAaTHUYEeCKUE CpeAcTBa Ul  IPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHH, a TaKkKe MPOTHUBOPEUHIi, BBIIBJICHHBIX B WH(OPMAIIMOHHBIX
HMCTOYHHKAX;

—HaxXOJWTh U TPUBOAUTH KPUTHYECKHE apryMEHThl B OTHOLICHHWU ACUCTBUH U CYKICHHUU
JPYroro; CIOKOMHO M Pa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEUYaHUSM B OTHOIIEHUU COOCTBEHHOI'O
CYXXJIEHHsI, pacCMaTpUBaTh X KaK pecypc COOCTBEHHOT'O pa3BUTHS;

—BBIXOJUTh 32 PaMKH y4eOHOro MpeaMeTa U OCYILECTBIISATH IleJICHANpaBICHHBIH MOUCK
BO3MOJKHOCTEH JUIsl IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB JACHCTBUS;

—BBICTPAUBATh MHIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBAsK OTPAHUYEHUS CO

CTOPOHBI APYI'UX YUACTHUKOB U PCCYPCHBIC OT'PAaHUYUCHUA,



- MEHSATh U YAEPKUBATH Pa3HbIC MO3ULUN B IO3HABATEIBLHON JIEATEIIbHOCTH.
KoMMyHHKaTHUBHBIE YHUBEPCAIbHbIE YUeOHbIe /1eiiCTBUS

BbINyCKHUK HAYYUTCSH:

—OCYIIECTBIATH JIEJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH (Kak
BHYTpPHU 00pa30oBaTeIbHON OpraHu3alliy, TaK U 3a e Ipe/esiaMu), TToJ0MPaTh MapTHEPOB IJIs IEIIOBOM
KOMMYHUKAIIUU HUCXOJI W3 COOOpaKE€HUW pe3yJbTaTUBHOCTH B3aMMOJCHCTBUSA, a HE JIMYHBIX
CHMIIATH;

—IIPU OCYIIECTBICHUU I'PYNIIOBOM PabOTHI OBITh KaK PYKOBOJIUTENIEM, TaK U YWICHOM KOMaH/IbI
B Pa3HBIX POJISiX (T€HEPATOp UACH, KPUTHK, UCTIOJIHUTEIb, BEICTYIAIOIINMI, SKCIIEPT | T.11.);

—KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSX pEaTbHOTO, BHUPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

—pa3BEpHYTO, JIOTMYHO W TOYHO H3Jarartb CBOK TOYKY 3pEHUS C MCIOJIb30BaHUEM
aJICKBAaTHBIX (YCTHBIX U MMUCHhMEHHBIX) SI3BIKOBBIX CPEJICTB;

—pacrno3HaBaTh KOH(DIUKTOTEHHBIE CUTYallUH U TIPEIOTBpaiaTh KOHPIHUKTHI 10 UX aKTUBHOM
(ha3bl, BRICTpanuBaTh JICTOBYIO U 00pa30BaTEIbHYI0O KOMMYHHUKAIINIO, N30€erast TNIYHOCTHBIX OIICHOYHBIX
CY)KJICHUH.

IIpenmeTHble pe3yJibTaThI

ba3oBblii ypoBeHb
«IIpo61eMHO-(PYHKIIMOHAJIbHBbIE Pe3YJIbTAThI»
Pasznen BbInycKHUK HAYy4YUTCS BbInyCKHUK MOJYYHUT BO3MOKHOCTH
HAYYHUThCH
% Jns wucnons3oBaHHWs B IOBCEIHEBHOM | /{14 pazeumusi MbIULIEHUS,
E = KU3HU U 00€ecleyeHHs] BO3MOXKHOCTHU | UCNONIb308AHUS 8 NOBCEOHEBHOU HCUHU
2 & YCIIEUTHOTO MPOJOJDKEHHs] 00pa3oBaHUs | u obecneuenus B03MOJICHOCU
3 5 [0 CHEIHUAIBHOCTSIM, HE CBSI3aHHBIM C | YCHEWHO020 NpoOoIdHCeHUs 00pa308anus
= & MPUKJIIATHBIM HCIIOJIb30BAHUEM | NO CHEYUATbHOCMAM, HE CEA3AHHbIM C
E’r MAaTE€MaTHKU NPUKTIAOHBIM UCNONb308AHUEM
Mamemamuxu

TpeboBanusi K pe3yjbTaram
dnemenmol — OmnepupoBaTh Ha 0a30BoM ypoBHe! | — Onepuposamu? NOHAMUAMU.
meopuu MOHATHSAMH:  KOHEUYHOE  MHOXECTBO, | KOHeUHOe  MHOINCEeCmao, oemenm
MHOCECME U | DJIEMEHT MHOXECTBa, IOJAMHOMXECTBO, | MHOJCECMEda, HOOMHOIICECMBO,
Mamemamuue | iepecedyeHrue U oObEIMHEHUE MHOXECTB, | nepeceyeHue u 00vbeduHenue
CKOIl 102UKU | YHCJIOBBIC MHOYKECTBA HA KOOPIWHATHOM | MHOJICECMS, YUCT08ble MHOJNCECMEd HA
IIPsIMOM, OTPE30K, UHTEPBAI,; KOOPOUHAMHOU — NpAMOU,  OMPE30K,
— omnepupoBaTh Ha 0a30BOM YpOBHE | UHMepsal, noayunmepeai,
MOHATUSAMU: YTBEPXKJCHUE, OTPHUIAHHUE | NPOMEICYMOK C BbIKOJIOMOU MOYKOU,
YTBEPKIAEHHS, WCTHHHBIE W JIOXKHBIE | epaghuueckoe npedcmasnexue
YTBEPXKJICHUS, TpPUYMHA, CIEJICTBHE, | MHOJMCECME Ha KOOPOUHAMHOU

YaCTHbIM ciaydail oOLIero yTBep:KAeHHUsl, | HIOCKOCMU,

! 3neck u nasee: pacno3HaBaTH KOHKPETHBIE IPUMEPBI OOIIMX MOHATHI MO XapaKTEPHBIM MPU3HAKAM, BBITIOJIHATH
JEHCTBHS B COOTBETCTBHUH C ONPEETICHNEM U MPOCTEHIMMHU CBOMCTBAMH TOHATHH, KOHKPETU3UPOBATh IIPUMEpaMH 00IIue
TIOHSTHSI.

2 351ech W nasee; 3HATh ONpEIETICHAE MOHATHS, YMETh MOACHATH €r0 CMBICH, YMETh HCTIOIB30BATh MOHATHE U €F0 CBOMCTBA
IIPYU NPOBEIECHUY PACCYXACHUM, PELIEHNN 3aay.



KOHTpPIIpPUMED;

- HaXOJIUTh [IepeceyeHue  u
oObeTMHeHne JIBYX MHOJKECTB,
IIPEACTABICHHBIX rpaduuecKu Ha
YUCJIOBOHU IIPSIMOM;

- CTPOUTH HA YMCIOBOW IpsSMOU
IIOJIMHOKECTBO 4YMCJIOBOTO MHOKECTBA,
3aIaHHOE NPOCTEUIINMH YCIIOBUSIMHU;

- pacro3HaBaTh JIO’KHBIE
YTBEPKACHHUS, OIIMOKU B PACCYKICHUSIX,
B TOM 4HCIE€ C MCIOJb30BaHUEM
KOHTPIIPUMEPOB.

B noeceonegnoii orcuznu u npu usyvenuu
Opy2ux npeomemos:

— HCIHOJIb30BaTh YHUCJIOBBIE MHOYKECTBA
Ha KOOPJIMHATHOM NPSAMOM JIJIsl ONACAHUS
peanbHBIX ITPOLIECCOB U SIBJICHUM;

— TIPOBOJUTH JIOTMYECKUE PACCYKICHUS
B CUTyal[UsIX IOBCEAHEBHOM )KU3HU

— onepuposamb NOHAMUAMU:
ymeepaicoeHie, ompuyanue
VMBepHCOeHUsl, UCMUHHbIE U JOJCHbLE
ymeepoicoenus, NpuduHa, cieocmaue,
4acmHuwll cayydatl obwe2o
VMeep#cOeHusl, KOHMPHpUMep;

— nposepsamby NPUHAOTIEHCHOCTb
NeMEHMA MHOHNCECNBY;

— Haxooumo nepeceyenue u
00veouHenue MHONCECmE, 8 MOM HUcie
npeocmasieHnblx  epaguuecku  Ha
YUCTIOBOU NPAMOU U HA KOOPOUHAMHOU
NIIOCKOCU,

— npoeooums dokazamebHvle
paccysicoerus ons 000CHOBaHUS
UCTMUHHOCIU YMBEPHCOCHUII.

B nosceonesnoti socusnu u npu uzyyenuu
Opyaux npeomemos:

— UCNONb306aMb yucnogvle
MHOXCECmea Ha KOOPOUHAMHOL NPAMOU
U HA KOOPOUHAMHOU NAOCKOCMU OJis
ONUCAHUS  DealbHblX — Npoyeccos U
ABNEHUU,

— npoeooums O0okasameibHble
paccyscoenust 8 cumyayusax
NOBCEOHEBHOU JICUSHU, NPU peuleHUul
3a0a4 u3z Opyeux npeomemos

Yucna u
6bIPAHCEHUA

— OmnepupoBarh Ha 0a30BOM YpOBHE
MOHATHUSAMHM: IICJIO€ YHCIO0, ICIMMOCTD
qucel, OOBIKHOBEHHAS poOBb,
JNeCSITHYHAs  ApoOb,  palMoOHAIbHOE
YKCIIO0, MPUOIMKEHHOE 3HAYCHHE YHCIIA,
4acTh, JOJS, OTHOIICHHWE, IPOIICHT,
MOBBIIICHUE U MOHWKCHUE HAa 3aJaHHOE
YKCJIO MPOIICHTOB, MacIlTa0;

— olepupoBaTh Ha 0a30BOM YpOBHE

IIOHATHUAMMU: J'IOl"apI/I(bM qucijia,
TPUT'OHOMETPUYICCKAs OKPYXHOCTb,
rpagyCHass MEpa yrija, BCJIHYMHA YIJIa,
3aJaHHOTI'O TOYKOU Ha
TpHrOHOMeTqueCKOﬁ OKPY)XHOCTH,
CHUHYC, KOCHUHYC, TAHI'CHC MW KOTAHI'CHC
YIJoB, HMCIOINX MMPOU3BOJIBHYIO
BCIIMYNHY,

— BBIIIOJIHATD apI/I(l)MeTI/I‘IeCKI/Ie

JEUCTBUS C LENBIMU U PallMOHATIbHBIMU
YHCIIaMy,

— BBINOJTHATH HECJIOKHBIE
npeoOpa3oBaHUsl YHCIOBBIX BBIPAXKECHUH,
coJiepXKalluX CTENeHH 4Yucen, JMbo
KOPHM M3 uwucen, Jubo sorapudMel
qHCen;

— CpaBHMBATh pAaLMOHAJbHbIE YHCIA
MEXIy cCO00ii;

— C800600HO onepuposams
NOHAMUAMU. Yelloe YUCTO, OeTUMOCHb
yucein, 00bIKHOBeHHAs OPOOb,
decsaimuyras Opoob, pAyUOHAIbHOE
YUCI0, NPUOTUINCEHHOE 3HAUEHUE YUCId,
yacmo, 00JisL, OMHOULeHUe, NPOYEHM,
nosvluleHue U NOHUNICEHUE HA 3A0AHHOe
YUCTIO NPOYEHMO8, Macumao,

— NPUBOOUMb NPUMEPDL YUCETL C
3A0AHHBIMU CEOUCMBAMU OETUMOCTIU;
— onepuposamv NOHAMUSIMU:
Jnoeapughm wuca,
MPUSOHOMEMPUUECKASL OKPYICHOCHb,
PAouUaHHas u 2padycHas mepa yaid,
BEUYUHA VeId, 3A0AHHO20 MOYKOU HA
MPUSOHOMEMPULECKOU OKPYICHOCIU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC
Ven08, UMErWUX NPOU3BOIbHYIO
BEUYUHY, YUCTA € U T,

— GLINOIHAMb apupmemuyeckue
Oeticmeusi, couemas ycmHwle u
RUCbMEHHbLE NPUeMbl, NPUMEHS NPU
HeoOX00UMOCMU GbLIYUCTUMENbHLE
ycmpoucmea;

— HAX00UMb 3HAYEHUSI KOPHS
HamypanvHol cmeneHu, cmenenu ¢
PAYUOHATILHBIM NOKA3AMEINEM,




— OLIEHMBaThb U  CpaBHUBAaTh €
palMOHAIbHBIMU  YUCJIAMM  3HAYEHUS
LEIbIX  CTENEHEM  4ucel,  KOpHEW
HAaTypaJbHOW  CTENEHW U3  YHUCedl,
J0rapu(pmMOB YHUCEN B IPOCTHIX CIIydasiX;

— u300pakaTh TOYKAMHU Ha YHMCIOBOU
MPSIMOM LIeNble U pallMOHAJIbHBIC YHCIA,

— u300pakaTh TOYKAMHU Ha YHMCIOBOMU
NpsIMOM LieJIble CTENEHM 4YHUCEelNl, KOPHU
HAaTypaJlbHOW  CTENIEHW U3  YHCell,
J0rapu(Mbl YUCeIl B IPOCTHIX CIYYasiX;

— BBITIOJIHSTH HECJIOKHbIE
npeoOpa3oBaHMsl LEIBIX M JIPOOHO-
palMOHaIbHBIX OYKBEHHBIX BbIpaXKEHUM;

— BBIpaXXaTh B NMPOCTEHIINX CIydasx U3
paBEeHCTBAa OJIHYy IIEPEMEHHYIO uepe3
ApYrue,

— BBIYUCIIATH B TPOCTBIX  CIIydasx
3HAUEHUS UYUCJIOBBIX U  OyKBEHHBIX
BBIPA)KEHUH, OCYLIECTBIISISI HEOOXOUMbIE
MOICTAaHOBKHU U MpeoOpa3oBaHus;

— n300pakaTh  CXEMAaTUYEeCKH  yroll,
BEJIMYMHA  KOTOPOTO  BbIpak€Ha B
rpaznycax;

— OLICHMBATh 3HAKU CHHYCa, KOCUHYCA,
TAHIEHCA, KOTAHT€HCAa  KOHKPETHBIX
YTJIOB.

B nosceomesnoti  ocusnu u  npu
usyueHuu opyux yueoHvix npeomemos.

— BBINIOJIHSTH BBIYHCIICHUS npu
pelieHuu 3aja4 PAKTHYECKOTO
Xapakrepa,

— BBIIOJIHATh IPAKTUYECKUE PACUEThl C
UCIOJb30BAHUEM IIPU HEOOXOJUMOCTH
CIPAaBOYHBIX MaTepHaoB u
BBIUUCIIUTENIBHBIX YCTPOUCTB;

— COOTHOCUTb PpE€aJIbHbIE BEJIUYUHBI,
XapaKTepUCTUKH 00BEKTOB
OKpYKAIOILEro MUPa C UX KOHKPETHBIMU
YHMCIIOBBIMH 3HAYCHUSAMU;

— HCHOJI30BaTh METOJbl OKpPYIJIEHUS,
NpUOIMKEHNS U TPUKUAKH TIPH pelIeHUH
MIPAaKTUYECKUX  3a/Jad  [OBCEAHEBHOM
KHU3HU

Jloeapugma, ucnonv3ys npu
Heo0X00UMOCMU 8bIYUCTUMENIbHBLE
ycmpoucmea;

— NONL308AMbCS OYEHKOU U NPUKUOKOU
ApU NPAKMU4ecKux pacuemax,

— npo8oouUmbs no U36€CMHbBIM
Gopmynam u npasuiam
npeobpazosanus OYKBEHHbIX
BbIPANCEHULL, BKIIOUAIOWUX CMENneHl,
KOPHU, Joeapugpmul u
mpuzoHomempuieckue QYHKYuu,

— HAX0O0UMb  3HAYEHUSI YUCTOBLIX U
OVKBEHHBIX BbIPANCEHULL, OCYUeCMBIIS
Heobxooumvle NOOCMAHOBKU u
npeobpazosanus;

— uz0bpadicamv  cCxeMamuyecku 2o,
BeUYUHA  KOMOPO2O — BbIpAdCEHA 8
epadycax unu paouaHax,

— UCNOIL308aMb NPU  peuleHul 3a0ay
mabauunvle 3HAYEeHUs.
MPUSOHOMEMPULECKUX DYHKYUL Yel08;
— BBINOIHAMb NEPeBO0 GeNUUUHBL Veld
U3 paouaHHou Mmepvl 8 2paodyCHYIO U
0bpamHo.

B nosceonesnoii  owcusnu u  npu
u3yHeHuu opyaux y4eoHvix npeomemos.
— GLINONHAMb O€UCMBUs C YUCTIOBbIMU
OaHHLIMU ~ NpU  peuleHuu  3a0ad
NPAKMUYECKo20 Xapakmepa u 3a0ay u3

PA3TUYHBIX obracmeii 3HAHU,
UCNONBL3YS npu Heobxooumocmu
Ccnpagounbvie Mamepuansl u
8bIYUCIUMENIbHbIE YCMPOUICMEa,

— oyeHusamo, cpasHusamo u
UCNOIb308aMb npu peuieHuu
NPAKMUYECKUX 3adau yucnosvie
3HaueHus PeanvbHbixX 8eNIUYUH,
KOHKpemHbvle yucnosvie
Xapaxkmepucmuxu 00beKmog

OKpyotcaroueco mupa

Ypasnuenusn u
Hepagencmea

— Pemrare nMHEWHBIE ypaBHEHUSA U
HEPaBEHCTBA, KBAJIPAaTHBIC YPAaBHEHUSI,

— pemaTh JOTapU(PMHUECKHIEC
ypaBHenust Buaa log a (bx + ¢) = d u
mpocTeiilue HepaBeHCTBa Buaa 10g a X <
d;

— pemiaTh TMOKa3aTelIbHbIC YPaBHEHUS,
Buma a>*= d (rme d  MoxHO
MPEJICTaBUTh B BHJE CTCICHU C

— Pewame payuonavhvie,
nokazamenvuvie U J102apupmuyeckue
ypaeHenus u HepasenHcmaa,
npocmetiwiue  UPPAYUOHATbHLIE U
mpueoHoOMempuyeckue VpagHenus,
HepageHCcmaa u ux cucmembvl,

— UCNONb308aMb  MeMOoObl  peuleHUs.
VpasHenuii:  npugedeHue K  8UOY
«npousgedenue  pasHo  HYM0» Uil




OCHOBaHHUEM a) U IpOoCTEeHIIne
HepaBeHcTBa Buja @< d  (rme d MOXHO

NpEeICTaBUTh B  BHJE CTENEHU C
OCHOBAHHUEM 4);.

— MIPUBOJHUTH  HECKOJBKO MPUMEPOB
KOpHEH MIPOCTEUILIErO

TPUTOHOMETPUUECKOTO ypaBHEHHUS! BUJA!
sinx=a, cosx=a, tgx=a,ctgx =a,
rae a — TabiM4yHOe  3HAYEHUe
COOTBETCTBYIOIIEH TPUTOHOMETPUUECKOU

GbyHKITIT

B nosceonesmoii  owcusnu  u  npu
Usy4eHuu opy2ux npeomemos.

— COCTaBJISATh W pEIIaTh YPaBHEHUS WU
CUCTEMBl YPaBHCHHHA TIPpH PEHICHUU
HECJIOKHBIX MPAKTUICCKUX 33]1a

«YacmHoe - paeHo 3ameHa
Nnepemennvblx,

— UCNOABL3068AMb  MemOo0 unmepeaios
ons PEULEHUA HEPABEHCMB,

— UCNONL308aMb  2paghuyecKutl. mMemoo

HYTIOY,

ons NPUOTIUNHCEHHO2O peuwteHus
VPa8HeHUll U HEPABEHCME,

— uzobpascamso Ha
MPUSOHOMEMPULECKOU — OKPYHCHOCMU

MHOJHCECMBO — peuleHull  NPOCMeuuux
MPUSOHOMEMPUYECKUX — VPABHEHULl U
HepaseHcma,

— 8bINOJHAMb OMOOP KOPHEU YPaGHeHUll
unu  peuieHull HepaseHcma 8
coomeemcmeuu ¢ OONOTHUMENbHLIMU
VCOBUAMU U O2PAHUYEHUAMU.

B nosceonesHou dcuzHu u npu uzyienuu
Opyeux yueOHbvlX npeoMemos.

— coCmaenames U peuamsv YPaeHeHUs,
cucmembvl YpagHeHUll U HEpa8eHCmsd
npu peuilenuu 3a0ad Opyeux y4yeOHbuIX

npeomemos;

— UCNOIL308ANb ypasHeHus u
HepaseHcmeéa — 0Nl NOCMPOEHUs. U
uccied08aHus npocmeuuux

MAMeMamuyeckux Mooeneil pPedaibHblX
cumyayuii unu NPUKIAOHbIX 3a0ay;

— ymemo UHmMepnpemuposams
NONYYEHHbIU NpU peueHuu YpasHeHus,
Hepagencmea unu cucmemul
pe3yiomam, oyeHusambw e2o

npasoonooodue 6 KoHmexkcme 3a0aAHHOL
PeanvHoU cumyayuu ui NpuKkiaoHou
3a0ayu

Dynkyuu

— OnepupoBaTh Ha 6a30BOM YPOBHE
MOHATUSAMU: 3aBUCHMOCTD BEJTHUHH,
GyHKIIUS, apTYMEHT U 3HAYCHHE
(GyHKIMH, 00JIaCTh ONpEAeICHUS U
MHOJKECTBO 3Ha4YeHUH PpyHKIMHU, TpaduK
3aBUCHUMOCTH, rpauk GyHKINH, HYIU
(GYHKIIUH, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA, BO3pacTaHHe Ha
YHCIIOBOM MPOMEKYTKE, YObIBaHUE HA
YHICIIOBOM MPOMEKYTKE, HauOOIbIIee U
HauMeHbIIlee 3HaueHue PyHKIUU Ha
YHCIIOBOM MPOMEXKYTKE, MEPHOTUIECKAsT
GbyHKLUS, TEPHOL;

— OoInepupoBaTh Ha 6A30BOM YPOBHE
MOHATHAMH: TIpsiMasi U oOpaTHas
MPOMOPIIMOHAIBHOCTD JIMHEHHAS,
KBaJIpaTH4Hasi, JJorapupMudeckas u
nokasarenabHas QyHKIINH,
TPUTOHOMETpHUUYECKUE (YHKIIHH,

- Onepupoeamb NOHAMUAMU.
3asucumocms 6E/TUYUH, gbyHKl/ﬂ/{}l,
apecymenm u 3HAa4Yerue qbyHKuuu,

obnacmev onpedeneHus U MHONCECBO
3HAYeHUll @yHryuu, epaghux
3asucumocmu, epaux @yHKyuu, HyIu
Qyuryuu, NPOMEdHCYMKU
3HAKONOCMOSHCMEA, B803pACMAHUe HA
YUCIOBOM NpoMedcymKe, YOvbieaHue Ha
YUCIOB0M NPOMENCYMKe, HauboabuLee U
HaumeHblee 3HAYeHue @OYHKYuU Ha
YUCTLOBOM npomesxcymxe,
nepuoouveckas — QyHKyus,  nepuoo,
yemnas u Heuemuas QYHKyuu,

— onepupoeamv NOHAMUAMU: NPAMAs

u obpamHas NPONOPYUOHATLHOCMb,
JUHelHas, K6aopamu4nas,
Joeapugmuieckas U NOKA3AMENbHAS
Gyuryuu, Mpu2oHoMempuieckue




— pacno3HaBaTh rpaduKu
AIIEMEHTAPHBIX (YHKIMHA: TPSIMON |
oOpartHoii MPOTIOPLUOHATIBHOCTH,
JIMHENHOM, KBaJPaTU4YHOM,
norapuMUUECKOd ©  IMOKa3aTelbHOU
GbyHKIUH, TPUTOHOMETPHUUECKUX
bynxmit;

— COOTHOCUTH TpaUKH IIEMEHTAPHBIX
¢byHkuui:  mpsMoii W 0oOpaTHOM
MPONIOPIIUOHAIBHOCTH, JIMHENHOM,
KBaJIpaTUYHOM, JIorapupMUUYECKOH U
[I0Ka3aTeIbHON byHKIHHA,
TPUTOHOMETPUUECKUX GyHKIMMA c

(dhopmynaMu, KOTOPBIMU OHM 3a/1aHBI;
— HAaXOoJUTh MO TpaduKy NpUOIMKEHHO
3HaueHus (YHKIMU B 33JJaHHBIX TOUKAX;
— omnpenensaTh NOo rpaduKy cBOWCTBa

GyHKIIII (Hynu, IIPOMEXKYTKH
3HAaKONOCTOSIHCTBA, MIPOMEXYTKHU
MOHOTOHHOCTH, HauboIbIINE u

HAaMMEHBINNE 3HAYCHUS U T.11.);

— CTPOUTh 3CKM3 Tpaduka QYHKUIHH,
YIIOBJIETBOPSIOIICH MPUBEICHHOMY
Habopy yCIOBUMI (mIpoMeXyTKH
BO3pacTaHusi / yOBbIBaHWsS, 3HAYCHHUE
GyHKIMM B 3aJaHHOM TOYKE, TOYKH
SKCTPEMYMOB H T.JI.).

B nosceomesnoti  ocusnu u  npu
usyueHuu opy2ux npeomemos.

— ompenensaTh Mo rpadukaM cBOMCTBa
pEaIbHBIX MPOLECCOB W 3aBUCUMOCTEH
(HamOoJIbIIINE M HAUMEHBIITUE 3HAYEHUS,
MIPOMEXYTKHA BO3pacTaHus U yObIBaHUS,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.11.);

— UHTEPOPETUPOBATh  CBOIICTBA B
KOHTEKCTE KOHKPETHOW MpPaKTHYeCKOU
CUTYaIu1

dyHxyuu;

— onpedensamy 3HayeHue @OYHKYuu no
3HAYEHUIO ApPSYMEeHmAa NpU pPA3TUYHbIX
cnocobax 3adanus pynkyuu,

— cmpoums  epagpuku  U3Y4EeHHbIX
dynryuii;

— onucvieamv no  epaguxky u 8
npocmeuwux — CIyuasx no - gopmyine
noseoenue U - CeoUcmea  (DYHKYuUl,
Haxooums no  2paguxy  QyHKyuu
Haubobuue U HaUMeHbUUe 3HAYEeHUS,
— cmpoumv 3cKu3 epaguxa QyHKyuu,

yooeiemeopstoujel npueeoeHHoOMYy
Habopy ycaosui (npomesrcymku
803pacmanus/yovieanus, 3HayeHue

dynukyuu 6 3a0aHHOU MouKe, MOUKU
IKCMPEMYMO8,  ACUMNMOMbL,  HYIU
Gyukyuu u m.o.);

— pewamv YypasHeHusi, npocmeniuiue
cucmemvl  ypasHeHull, UCnonbL3ys
ceoucmea hyHKkyuil u ux epapuxos.

B nosceonesnou scuznu u npu uzyienuu
Opyeux yueOHbvIX npeoMemos.

— onpedensmb  no  epaguxkam  u
UCNONb308aMb ons peuwieHus
NPUKIAOHBIX 3A0ay CBOUCMEA PEATbHBIX
npoyeccos u 3asucumocmel
(Haubobuwue u HauMeHbluUe 3HAYEHUs,
NPOMENCYMKU 803PACMAHUSL u
VObi8anusi  (QYHKYUU,  NPOMENCYMKU
3HAKONOCMOSHCMEA, acumnmomul,
nepuoo u m.n.);

— UHMEPNPemuposams  CE0UCMEd 6

KOHmeKcme KOHKDEMHOLL
NPAKMUYecKol cumyayuu,

— onpedensimo no epaghuxam
npocmeuuiue Xapakmepucmuxu

NepuooUYecKUx npoyeccos 6 ouoio2uu,
9KOHOMUKE, MY3bIKe, PAOUOCEA3U U OP.
(amnaumyoa, nepuoo u m.n.)

dnemenmel
Mamemamuue
CK020
aunanu3a

— OnmnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSAMH: TPOU3BOJHAA (YHKUUU B
TOUKe,  KacareldbHas K  rpaduky
(GyHKIMH, TPOU3BOHASA QYHKLUY;

— OMNpeAeNisaTh 3HAaYeHUE IPOU3BOIHOM
GyHKIMH B TOYKE IO H300pakeHUI0
KacaTeJIbHOU K rpaduKy, MPOBEJEHHOM B
3TOM TOUKE;

— pewmarb HECIOXKHBIE 3a7ayd  Ha
MIpUMEHEHHE CBSI3U MEX Ty
IPOMEXYTKAMU MOHOTOHHOCTH U
TOUYKaMU FKCTpeMyMa (yHKLUH, C OJTHOU
CTOPOHBI, u IPOMEKYTKaMHU

— Onepuposamyp NOHAMUAMU:
Npou38oo0Has — (yHKyuu 8  mouxe,
KacamenvHas K epaguxy @yukyuu,
npou3800HAs PyHKYUU,

—  8bIUUCTAMD NPOU3800HYIO
OOHOUJIeHA, MHO2OYNIeHd, K8AOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbl (DYHKYULL,
—  BbIYUCTAMD npou3600Hble
9NeMEHMAPHLIX  (QYHKYUti U Uux
KOMOUHAYUl, UCHONb3YA  CNPAGOUHbIE
mamepuanvl;

— uccne0o8ams 6 NPOCMEUWUX CLyHasax




3HAaKOTIOCTOSIHCTBA u HYJISIMU
MIPOU3BOIHOM ATOU (PYHKIIH — C APYTOH.

B nosceonesnou scuznu u npu uzyueHuu
Opy2ux npeomemos:

— TOJB3YSCH rpa)uKaMu, CpaBHUBATh
CKOPOCTH BO3pacTaHus (pocra,
MOBBILLIEHUS, YBEJIMUEHUS U T.I1.) WU
CKOpOCTH YObIBaHMS (TIaICHMS,
CHWD)KEHHUSI, yMEHBLIEHUS U T.I1.) BEJIMUUH
B peaJIbHbIX IIpOLIEccax;

— COOTHOCHTH rpapuKu peasbHbBIX
MPOLIECCOB U 3aBUCUMOCTEMN C UX
OTHMCAHUSAMH, BKIIOYAIOIIUMHU
XapaKTEPUCTUKU CKOPOCTU U3MEHEHUS
(OBICTPBII POCT, MJIABHOE IOHIKEHHUE U
T.1L.);

— HCMOJIb30BaTh 'paduKU peaIbHbIX
MIPOLIECCOB JIJIsl PELICHHSI HECTIOKHBIX
MPUKJIAIHBIX 3a/]a4, B TOM YHUCJIE
ompezenss Mo rpaguKy CKOpoCTh Xo4a
mpoiiecca

@YHKYUYU HA MOHOMOHHOCHb, HAXOOUMb
HauboIbLUUEe U HAUMEHbULUE 3HAYECHUSL
@yHryuil, cmpoums epagpuxu
MHO20UNEHO8 U NPOCEUUUX
PAYUOHATLHBIX YHKYULL C
UCRONIb308AHUEM ANNAPAMA
MaAMeMamuyecko20 aHanu3d.

B nosceounesnoti sorcusnu u npu uzyyenuu
Opyeux yueOHbIX NpeoMemos:

— pewams npuKkiaoHvle 3a0ayu U3
buonoauu, usuxu, Xumuu, SIKOHOMUKU
U Opyaux npeomemos, C8s3aHHbvle C
UCCIe008aHuemM XapaKmepucmux
PeanbHbIX NPOYECCO8, HAXOHCOCHUEM
HAUbOIbUUX U HAUMEHBUUX 3HAYEeHU],
CKOpOCMU U YCKOPEHUsL U M.N.;

—  UHMepNPemuposamsv NOIyYeHHbLE
pe3ynibmamol

Cmamucmuxk
a u meopus
eéepossmHnocme
i, 102UKa u
KoMOunamop
uKa

— OmnepupoBath Ha 0a30BOM ypOBHE
OCHOBHBIMH OInrcaTCIIbHBIMHU
XapaKTepUCTHKAMU YHCIOBOTO Habopa:
cpenHee apuMETHUYECKOe, MEIuaHa,
HauOOJIbIIICe U HAUMEHbIIIEE 3HAYCHHUS,

— omepupoBaTh Ha 0a30BOM YpOBHE

MOHATUSAMH: 4YacTOTa W BEPOSTHOCTH
COOBITHS, CIYyYalHBIM BBIOOP, OMBITHI C
PaBHOBO3MOYKHBIMHU AIIEMEHTAPHBIMH
COOBITHSIMUY,;

— BBIYHUCIATb BCPOATHOCTHU CcOOBITHH Ha
OCHOBC IIOJCUYCTAa 4Yrcjia NCXOJ0B.

B nosceonesmoii scusnu u npu uzyuenuu
Opy2ux npeomemos:
— OIICHHMBAaTh M CPaBHUBATH B MPOCTHIX

CllydasiX BEpOSATHOCTH COOBITHH B
pEATBHOM KU3HU;
— YUTaTh, COMNOCTAaBIIATh, CPaBHUBATh,

WHTEPIPETUPOBATh B TPOCTBIX CIydasx
pealibHbIe JaHHBIE, TPEJCTaBICHHBIC B
BHJIe TaONHII, qUarpamm, rpadukon

— Umems npeocmasieHue 0
OUCKPEmMHbIX u HenpepbleHbIX
CILYYAUHBIX genUUUHAX u
pacnpeoeneHusx, O  He3a8UCUMOCTU
CILYYAUHBIX BEIUYUH;

— umemo npeocmasieHue 0
Mamemamuyeckom odHCUOaHUU u
oucnepcuu CiyyanuHvlx 6eIUdUH;

— umemo npeocmasieHue 0
HOPMANbHOM pacnpeoeneHuu u

npUMepax HOPMAibHO PACNPeOeseHHbIX
CAVUAUHBIX BETUYUUH,

— NOHUMamb Cymb 3aKOHA OOILULUX
yucen U 8bIOOPOUHO20 — MEemooa
uzMeperus geposimHocmel,

— umems npedcmasieHue 06 YClOBHOU
8eposmHoCmu u 0 NONHO
8EPOAMHOCIU,  NPUMEHAMb  UX 8
peutenuu 3a0a4,

— uUMemb npeocmasiieHue O BANCHBIX
YACMHBIX  8UOAX  pacnpeldeleHuu U
NPUMEHAMb UX 8 PeuleHUl 300al,

— umemsp npeocmasienue 0
KOppenayuu  CIyYauHulX —GelUdUH, O
JIUHENIHOU pe2peccull.

B nosceonesnou scusnu u npu uzydenuu
opyeux npeomemos.

—  BLIYUCTIAMD unu oyeHusamy
8EPOSIMHOCMU  COOLIMULL 8 PealbHOl
HCUBHU,




— gvlOUpamsv  nooxooAwue Memoobvl
npeocmasienus u 00pabomxu OAHHLIX,
—  YMemb peulamsb HeCI0NHCHble 3a0adu
Ha npuMmeHeHue 3aKOHA OONbUIUX YUce

8 coyuonozuu, CMpaxo8aHuu,
30pasooxXpaneHul, obecneuenuu
bezonacnocmu HaceneHus 8

ltp€36bl’~lable blxX cumyayusix

Texcmoevie
3aoauu

— Pematsp HECIIOKHBIC
3a/1a4u pa3HbIX TUIIOB;

— aAHaIM3UpOBaATh YCJIOBHUE 3aJayH, IpPHU
HEOOXOTUMOCTH  CTPOUTH s ee
pelIeHus MaTeMaTUIECKYI0 MO/IEb;

— MOHUMAaTh H  HCIOJL30BaTh  JUIA
peuieHus 3a1auu UH(pOpMaIHIO,
MPEACTABICHHYIO B BHJI€ TEKCTOBOW U
CHMBOJIBHOM 3allCH, CXeM, TaOJIHII,
TuarpaMm, rpauKoB, pUCYHKOB;

— JIEWCTBOBATh o aITOpUTMY,
CoZepKaIIeMycsl B YCJIOBHUH 3a1a4u;

— HCIOJIb30BaTh JIOTHYECKHE
paccyXJIeHUsI TIPU PEIICHUH 3a]a4H;

TCKCTOBBIC

— paboTaTh c M30BITOYHBIMA
YCIIOBUSMH, BbIOMpast u3 BCEH
nHpopManuK, JaHHBIE, HEOOXOIUMBIC

JUIS pEIIeHUs 3a/1auH;

— OCYUIECTBJIATh HECJIOXHBIA mepedop
BO3MOXHBIX pEIIeHUH, BHIOUpas U3 HUX
ONTUMAJILHOE 1o KPUTEPHUSM,
chOopMyITUPOBAHHBIM B YCIOBHH;

— aHaJM3upoBaThb U HMHTEPIPETUPOBATH
MOJIyYeHHBIE pEIIeHUsT B KOHTEKCTE
yCIIOBUS 3a7]auu, BHIOMPATh PEIICHUS, HE
MIPOTUBOPEYAIINE KOHTEKCTY;

— pemiath 3a/la4dl Ha pacdyeT CTOMMOCTHU
MOKYIIOK, YCIYT, MO€3/I0K U T.II.;

— pemiatb HECJIOXKHbIE 3a/auu,
CBS3aHHBIE C JIOJIEBBIM y4acTHEM BO
BlafeHUU  GUPMOH,  MPEANPHUSITHEM,
HEJBUXKHUMOCTBIO;

— pemarb  33Ja4yd  HA  TIPOCTHIE
MPOLIEHTHI (CHCTEMBI CKUIOK, KOMUCCHUH )
Y Ha BBIYMCJIEHUE CJIIOKHBIX MPOIIEHTOB B
Pa3IUYHBIX CXeMaX BKJIAJIOB, KPEAUTOB U
UIIOTEK;

— pemiatb MIPaKTUYECKHE 3a/1ayu,
Tpebyroliue WCIIOJIb30BAHUS
OTPULIATENLHBIX YHCEI: Ha ONpPEJCIICHHUE
TEMIEPATYPHI, Ha onpeereHue
MOJIOKEHUsI Ha BpeMeHHOW ocu  (Jo
Hale JSpel M TOCJe), Ha BUKCHHE
JICHEeXKHBIX CPeACTB (IIPUX0//pacxon), Ha
oTpeseNieHre TTyONHBI/BBICOTHI U T.11.;

—  Pewamv 3a0auu PA3HbIX mMunoes, 6

mom  qucie  3a0a4u  NOGLIULEHHOU
mpyoHoCmu,

—  8blOUpamv  ONMUMAIbHBIL  Memoo
pewieHuss  3a0ayu,  PACCMAMPUBASL
PAa3nuuHble Memoobl,

—  cmpoums MOOelb peuieHus 3a0adu,
npoeoouns dokazamesbHvle
paccyxcoenust;

—  pewamsv  3a0ayu,  mpedyrOUWuUe
nepebopa 8apUAHMO8, npoeepKu
yenosuil, gvlbopa  ONMUMATLHOSO
pesyrbmama;

—  aHAIU3UPOBAMb u

UHMEpPNpemuposams — pe3yivmamosl 8
KOHmeKcme YCa08usi 3a0ayu, ebloupamo
peuwieHus, He npomugopeuauyue
KOHMEKCMY,

—  nepesooumv Npu peuleHuu 3a0aqu
ungopmayuro  u3z 00HoOU hopmvl 8
opyeyro, UCNONb3Ys npu
HeobOXooumMocmu — cxemvl,  mabaULbL,
epaghuxu, ouazpammol,

B nosceonesnoul scuznu u npu uzyuenuu
Opyeux npeomemos:

—  pewamb npakmuyeckue 3a0ayu U
3a0ayu u3z Opy2ux npeomemos




— HCIIOJIb30BaTh MOHATUE MaciTada 1
HaxOXKJICHUsS pAcCCTOSSHUM W JUIMH Ha
Kaprax, INIaHax MECTHOCTH, IUIaHax
MOMEIICHNH, BBIKpOIKax, Mpu paboTe Ha
KOMIIBIOTEPE U T.II.

B nosceonesnoii scuznu u npu uzyyeHuu
Opy2ux npeomemos:

— pelarb HECJOXKHbIE IPAaKTUYECKUE
3a/la4d, BO3HMKAKOIIHE B CHUTyalUsax
MOBCEAHEBHOM KU3HU

TI'eomempus

— OmnepupoBath Ha 0a30BOM YpPOBHE
MOHATUAMU: TOYKA, IIpAMasd, IJIOCKOCTh B

MPOCTPAHCTBE, MapayIeIbHOCTh 171
HepHCHHI/IKYJU[pHO CTb prIMI)IX n
TIIIOCKOCTEH;

— paCH03HaBaTB OCHOBHBIC BHU/bI

MHOTOTPaHHUKOB (MIpH3Ma, MUpaMUJa,
MIPSIMOYTOJIbHBIN Napasuienenunen, Kyo);
— wu300pakaTh Hu3ydaemble (UTYpBHl OT
pPYKH W C TPUMEHEHHEM MpPOCTHIX
YepPTEIKHBIX HHCTPYMEHTOB;

— Jienath (BBIHOCHBIE) MJIOCKHE YEePTEKU
13 PUCYHKOB MPOCTHIX O0BEMHBIX PUTYP:
BU/J] CBEPXY, COOKY, CHU3Y;

— W3BJICKATh nH(pOpMaIuo 0
IIPOCTPAHCTBEHHBIX reOMETPHUECKUX
¢burypax, NpeACTaBICHHYIO Ha YepTexax
U PUCYHKAX;

— npuMeHATh TeopeMy Iludaropa mnpu

BBIYHCIICHUU AJIEMEHTOB
CTepeoMeTpUYecKuX Guryp;

— HaxoguTh OO0BEMBI U  IUIOIIAJIU
MOBEPXHOCTEMN MPOCTEUIITNX
MHOTOTPAaHHUKOB €  NPUMEHEHHEM
hopmyr;

— Ppacro3HaBaTh OCHOBHBIE BHIBI Tel
BpamieHust (KOHyc, UUIUHAP, cdepa U

wmap);
— HaxoauTh OO0BEMBI U  IUIOIIAIU
TOBEPXHOCTEHN MPOCTEUIITHAX

MHOTOTPaHHUKOB M TEN BpaleHUs ¢
pUMeHEeHHEM (HOpMYIL.

B nosceonesnoil sicusnu u npu uzyueHuu
Opy2ux npeomemos:

— COOTHOCHUTH abCTpaKTHBIE
reOMEeTpUYECKUe TMOHATUA U (aKThl ¢
pearbHBIMU KM3HEHHBIMU OOBEKTaMU U

CUTYyalluUIMU,
— HCIIOJIb30BAaTh CBOICTBa
MMPOCTPaHCTBCHHLIX reoOMETPHUICCKUX

(I)I/Il“yp Uil pCHICHUA THUIIOBBIX 3aJav
MPAKTUYCCKOT'O COACPIKAHUA,
— COOTHOCHUTDH IlJIOIIaan HOBCpXHOCTCﬁ

—  Onepuposamy NOHAMUAMU.
MoykKa, npamas, NAOCKOCHb 8
npocmpancmee,  NApaileibHOCHb U
nepneHOUKYIAPHOCIb NPAMbBIX u
niockocmei,

—  npumeHsambv Ol peuieHus 3a0ay
eeomempuieckue Gakmol, eciu ycio8us
npuMeHenUs 3a0aHbl 8 ABHOU opme;

—  pewiamb 3a0ayu HA HAXONHCOEHUe
2eoMempuieckKux 6eIudUn no 0opazyam
UU aneoOpUmMmMam,

—  Oenamb  (8bIHOCHblE)  NIOCKUE
yepmesicu U3  PUCYHKOB  O0ObEMHbIX
Queyp, 6 mom uyucne pucosamv 6u0
ceepxy, cOoKy, cmpoums  ceueHus
MHO202PDAHHUKOB,

—  ussneKams, UHMEPNPemuposams u

npeobpazosvleams — UHGOpMaAyUulo 0
2eoMempuyecKux Queypax,
NPeOCMABIeHHYI0 HA YEPMENCax,

—  npumeHsms ceomempuieckue
Gaxkmul Ona pewenus 3aoay, 8 MOM
yucie  Npeononacarwux — HecKoIbKO
wazoe peulerus;

—  onucvleambv 83AUMHOE

PACnOJIOJCEeHUE NPAMbBIX U niockocmeti
6 npocmparncmee;,

- ¢opmynuposamv  ceolicmea  u
npusHaku ueyp;

—  0oKaszvieamov 2eomempuyeckue
Ymeep#cOeHUs,

—  grademo cmanoapmuou
Knaccuguxayuel.  NPoOCMpaHCmMeEeHHbIX
Queyp (nupamuovl, npu3Mbl,
napannenenuneobi);

—  Haxo0ums 00vVeMbl U NIOWAOU
NOBEPXHOCMEl 2eOMEMPUUECKUX MeTL C
npumMeHeHuem opmy,

—  GLIYUCTAMb PACCMOAHUSL U Velbl 8
npocmpancmae.

B noeceonesHotl scusHu u npu u3yueHuu
Opyeux npeomemos.




TEJ OAMHAKOBOW (POPMBI pa3IMIHOTO

pasmepa;
— COOTHOCHTH 00BEeMBI COCY/IOB
OJINHAKOBO bopmbI pa3IM4HOro
pa3mepa;
— oOueHHMBaTh  (GOpPMYy  MPAaBUIBHOTO

MHOTI'OrpaHHUKa IOCJIC CIINJIOB, CPE30B U
T.II. (OHpeZ[eJIﬂTI) KOJIMYCCTBO BCPUIWH,

— UCNONBL306aMb ceolicmeda
eeomempuieckux @ueyp O0is peuleHus
3a0au npakmuyeckoeo Xxapakmepa U
3a0ay u3 opyeux ooiacmeti 3HAHUll

pebep u rpaHei MOJTY4CHHBIX
MHOTOTPaHHUKOB)
Bexkmopul u — OnmnepupoBath Ha 0a30BoM ypoBHe | — Onepupogams NOHAMUAMU
KoopOounampul | TOHATHEM JCKApTOBBI KOOPAWHATBHI B | OeKApmosvl KOOpOUHambl 8
6 MIPOCTPAHCTBE; npocmpancmee, 8eKmop,  MOOYIb
RpOCMPAHCME | — HaXOJUTh KOOPAMHATHI BEPIIUH Kyla | 6exmopa, paserncmeo 6E€KMOpOs,
e U [IPAMOYTOJILHOTO TapasuiesIenuIie ia KOOpPOUHAMblL 6EKMOPA, Y20l MeHCOy
BEKMOpAMU, CKATSIPHOE Npou3eeoeHue
8eKMOPO8, KOJLIUHEAPHbLE 8EKMOPbL,
— Haxooumov  paccmosiHue  MexHcoy
08YMsL MOYKAMU, CYMMY BEKMOpPO8 U
npouszeedeHue 8eKmopa Ha 4ucio, y2oi
medHcoy geKmopamu, CKaANApHOe
npousgedeHue, packiaovléams GeKmop
1O 08YM HEKONUHEAPHBIM 8EKMOPAM,
— 3a0aeamb NIOCKOCMb YPABHEHUEM 8
0eKapmosoil cucmeme KOOpOUHam;
— pewamsv  npocmenuwiue  3a0avu
86e0eHUeM 8eKIMOPHO20 basuca
Hcmopusa — OmnuceiBaTh OTNENbHBIE BblAatoLuecs | — Ilpeocmasnsims 6xk1a0 6bi0aouuxcs
MAMeMAMuUKU | pe3ynbTaThl, TIOJY4YEHHbIE B  XOJE | Mamemamukos 8 passumue
Pa3BUTHSI MAaTEMATUKU KaK HAyKU; mMamemMamuxu U UHBIX — HAVYHBIX
— 3HATh TNPUMEPHl MaTEMAaTHYECKUX | oOracmer,
OTKPBITUMI M HUX aBTOPOB B CBSI3U C | — HOHUMAMb pOIb MAMEMAMuKu 8
OTEYECTBEHHON U BCEMUPHOU UcTOpuew; | pazsumuu Poccuu
— TIOHMMaTh pOJIb MAaTeMaTUKU B
pasButuu Poccun
Memoowt — IlpuMeHsATh W3BECTHBIC METOIBI NpH | — Hcnoav3oeamv OCHOBHbIE MemOoObl
MamemMamuKu | pelieHnH CTaHJAPTHBIX MaTEeMaTHUECKUX | doKazamenbCcmaa, npoooums
3azay; 00Ka3amenbcmeo u 8bINOJIHAMb
— 3ameuaTh u XapakTepHU30BaTh | ONpoGepiiceHue;
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B | — HPUMEHAMb  OCHOBHble — Memoobl
OKpY’Karollel JeiCTBUTETbHOCTH; peuleHus MamemMamu4eckux 3a0ay;
— TMPUBOAUTH NPUMEPHI | — HA  OCHOBe  MamemMamuyecKux
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B | 3aKOHOMepHocmel 8 npupooe
MpUpo/IE, B TOM qHCIIe | Xapakmepuzoeams Kpacomy u
XapaKTePU3YIOIINX KpacoTty U | COBEPUIEHCNBO OKPYICaAloueco Mupa u
COBEPIICHCTBO OKPYKAIOIIEIO0 MHUPA U | NpouzgedeHull UCKyccmeda,

HpOI/IBBCI[CHI/Iﬁ HCKYCCTBa

—  NpumeHsAmb npocmetiuiue
npozpammmble cpedocmea u
971eKMPOHHO-KOMMYHUKAYUOHHbIE
cucmembl npu peuieHuu
MamemMamuyeckux 3a0ay







Conepxxanue y4eOHOro nmpeamera
«MaTtemaTnka: ajiredpa 1 HA4YAJIa MATEMATHYECKOT0 AHAJIN3a, TeOMeTPHsI»

ba3oBrlii ypoBeHb

Komnencupyromasi 6a3oBas nporpamma

Aure0pa m HayaJIa MAaTeMaTH4YeCKOI0 aHAJIN3a

HarypanbHble uncia, 3amuch, pa3psaHble claraeMmble, apupmeTndeckue JaeicTeusa. Yucna u
JecsITUYHas cucteMa cuuciienus. HatypanbHble yncia, A1eIMMOCTh, IPU3HAKY IEIUMOCTH Ha 2, 3, 4, 5,
9, 10. Pa3noxenue uucia Ha MHOkUTeNHU. OctaTku. Perenne apudpmMerndyeckux 3aaad NpakTHUEeCKOro
COJICpXKAHUS.

Lenbre yncna. Moayib 4nciia U €ro CBOMCTBA.

Yactu u nmomu. pobu um nevictBust ¢ apoOsmu. Oxpyrienue, mpubamxeHue. Pernenue
MPAKTUYECKUX 337a4 Ha MPUKHUIIKY U OLIEHKY.

[IponenTsl. Pemenne 3ama4 IpakTUYECKOTO COAEP/KAHMS HA YacTH M MPOLEHTH. CTeneHsp ¢
HaTypaJbHBIM U IeIbIM MoKa3aTeneM. CBolicTBa creneneil. CTaHIapTHBIA BUJI YKCIIA.

Anrebpandeckue BeIpakeHHs. 3HaUeHUE alreOpandyeckoro BEIPayKEHUSI.

Kanparusliit kopenb. M300paxkenne uncna Ha 4nucinoBoil npsMoil. [IpubnmkenHoe 3HaueHue
HMPPALMOHAIIBHBIX YUCE.

Ilouamue mnocounena. Pasznodcenue mHozcounena Ha MHOJCumenu, YpPaBHEHHE, KOPEHb
ypaBHeHUs. JIMHEITHbIE, KBaJApATHBIC YPAaBHEHUSI U CUCTEMBI JIMHEHHBIX YPABHEHUM.

Pemenne mpocTedmmx 3ajad Ha JIBIKEHHE, COBMECTHYIO padOTy, MPOLEHTHL. UHCIOBBIC
HEpPaBEHCTBA U UX CBOMCTBA. JIMHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOU U UX CUCTEMBL. YHCIIOBBIE
npoMexyTku. O0beTMHEHNE U ITepeceueHUe MPOMEKYTKOB.

3aBUCHUMOCTh BEIHYWH, (QYHKIHSA, apryMEHT U 3HAU€HHE, OCHOBHBIE CBOMCTBA (DYHKIIHIA.
I'padux bynkuun. JIuneinas pynknus. Ee rpaduk. Yrioon koddhuiueHT npsMoi.

Ksaopamuunasa ¢yuxyus. ['paguk u ceoticmea xeadpamuunou @yHkyuu. epagux yHxyuu

y= \/; I'paguk ¢pynkyuu y = ; .

Hynu ¢yHKIMM, OPOMEXYTKHM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHHe WU
yObIBaHME) Ha YHCIOBOM TNpoMexyTke. Haumbonpiee u HauMeHblee 3HA4YeHHE (YHKIUU.
[Teproauueckrie PyHKIIMN U HANMEHBIITUH TIEPUO/I.

I'pagycnas mepa yria. TpuroHoMmerpuyeckas OKpy>KHOCTb. OmnpeieseHre CuHyca, KOCHHyca,
TaHTeHca TMPOU3BOJBHOTO  yrima. (OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  3HAYCHUS
TpuroHoMmerpuueckux Gpynkuuii g yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

I'paghuru mpuzonomempuueckux gynxyuii Y =C0SX,y =sinX,y =tgx.

Pemienne nmpocTeUImxX TPUTOHOMETPUIECKUX YPABHEHUN C MOMOIIBIO TPUTOHOMETPHUECKOMN

OKPYXHOCTH.



Ilonamue cmenenu c OeticmeumenvHulM nokaszamenem. Ilpocreiimne moxa3aTenbHbIE
ypaBHEHUs U HepaBeHCTBA. [loka3zarenpHast QyHKIUS U ee rpaduk.

Jlorapugm uucna, OCHOBHbIE CBOWCTBa Jorapudma. [lecarnunsii norapudm. [pocteiimme
norapupMUUEcKue ypaBHEHHs U HepaBeHCTBa. Jlorapudmudeckas GyHKIus U ee rpaduk.

[onsitne crenennoit pynkuuu u ee rpaduk. [Ipocreiimme nppanoHanbHbIE ypaBHEHUSI.

KacarenpHast k rpaduky QyHknuu. [loHsTHE TPOW3BOIHON (YHKIIMU B TOYKE KaK TAaHTEHC
yria HakJIOHa KacaTelbHOW. ['eomeTpuyeckuii n (QuU3MUecKuidi CMBICT TPOU3BOTHOU. [Ipoussoonvle
MHO2OUJIEHOS.

Touku skcTpemMyma (MakCUMyMa U MUHUMYyMA). Mccnedosanue 21eMeHmapHulx QyHKyui Ha
MOYKU IKCMPEMYMA C NOMOUbI0 Npou3eoo0Hou. Haznsaonas unmepnpemayusi.

Ilouamue nepsoobpasnoii @ynxkyuu. Duzuueckuti cmvici nepsoodbpasznou. I[lonamue 06
uHmezpane Kaxk niowaou noo epagyukom GyuKyuu.

I'eomerpus

@urypsl Ha IJIOCKOCTH M B mpocTpaHcTBe. JlimHa m momans. llepumerpbl u miomanu
¢buryp.

[TapanienbHOCTb U MEPIEHIUKYISIPHOCTD MPSAMBIX U MIIOCKOCTEH.

TpeyronbHuku. Buabl TpeyroiabHUKOB: OCTPOYIOJIBHBIE, TYHNOYrOJIbHBIE, MPSAMOYTOJIbHBIE.
Karet npotus yria B 30 rpagycoB. BHENIHUN yro TpeyrojabHUKA.

buccekrpuca, meauana v BbICOTa TPEYTOJIbHUKA. PABEHCTBO TPEYrOJIbHUKOB.

Pemenue 3agau Ha kieryaToit Oymare.

PaBHOOEIpEHHBIIH TPEYrOJIbHUK, PaBHOCTOPOHHHUI TPEYTOJIbHUK. CaoiicTBa
PaBHOOEIPEHHOTO TPEYrOJIbHUKA.

CoOTHOLIEHHUSI MEXJy CTOPOHAMM M yIrJaMH B  IMPSIMOYTOJIBHOM  TPEYrOJbHUKE.
Tpuronomerpuueckue GYHKIMH YIJIOB B MPSAMOYTOJIbHOM TpeyrojibHuke. Teopema Iludaropa.
[IpuMeHeHne TeopeM CUHYCOB U KOCHHYCOB.

UYeTbIpexyrolbHUKH: TapajieJorpaMM, pomO, MPsIMOYTOJBHHK, KBajapaT, Tpamenuss U HX
cBoiicTBa. CpeHsisl TUHUA TPEYTOJIbHUKA U TPATICLUH.

Buinyknvle u  negwinyknvie  ¢gueypwi.  Ilepumerp  MHOroyrosibHuka. IIpaBUIBHBINM
MHOTOYTOJIbHHK.

VYTbl Ha IOCKOCTH U B MPOCTPAHCTBE. BepTHKanbHble U CMEKHBIE YIIIbI.

CymMMa BHYTPEHHUX YIJIOB TPEYTrOJIbHUKA U YETHIPEXYTOJIbHUKA.

CooTHoIIEHN B KBaJpaTe U PpaBHOCTOPOHHEM TPEYTOJIbHUKE.

JluaroHanu MHOTOYTOJIbHUKA.

[TotoOHBIE TPEYrOIBHUKH B MPOCTEUIINX CITyJasiX.

®opMyIbl IUIOMIAIHN PSMOYTOJIbHHUKA, TPEYrOJIbHUKA, pOMOa, Tpaneuuu.



OxpyxHocTh U Kpyr. Paanyc u auamerp. lmHa OKpY>KHOCTH M IUIomIaap Kpyra. Yucio .
BrucanHbIi yroJ, B 4aCTHOCTU yroJ, ONnuparomuica Ha nuaMmerp. KacarenbHas K OKpYKHOCTH U €€
CBOMCTBO.

Ky6. CooTHomienus B Kyoe.

Terpasap, NpaBUIBHBINA TETPAdIP.

[IpaBunbHas mupamuaa u npusMma. Ilpsmas npusma.

H3o6padicenue Hekomopvix MHO20CPAHHUKOS HA NJIOCKOCMU.

[IpssmoyronbHblit napamienenunen. 7Teopema Ilugazopa 6 npocmpancmee.

3aauy Ha BHIYKMCIIEHUE PACCTOSIHUN B IPOCTPAHCTBE € IOMOIIIbIO TeopeMsbl [Iudaropa.

Paszeepmra npamoyzonvnozo napannenenuneoa.

Konyc, munmunap, map u cdepa.

IIpoexyuu ¢uzyp na nnockocms. H3obpascenue yununopa, KoHyca u cpepul Ha niocKocmu.

Ilonamue 06 ob6vemax men. Vicnonb3oBaHWe A pelICHHs 3aJad Ha HaxOoXKIACHHE
reOMETPUUECKUX BEIMYUH GopMyi 00beMa MpU3Mbl, HUINHAPA, IHPaMHIbl, KOHYCa, I1apa.

Ionsamue o nooobuu na niockocmu u 6 npocmparcmee. OTHOLIEHHE TJIOAAEH U 0OBEMOB
MOJ00HBIX (pUTyp.

BeposiTHOCTB M cTaTHCTHKA. JIorHKAa 1 KOMOMHATOPHUKA

Jloruka. Bepubie u HeBepHbIe yTBepKaeHus. Ciencrsue. Konmpnpumep.

Mmnooicecmso. Tlepebop BapuaHTOB.

Ta6muupl. Cton04yaThie U KPYTOBBIC TUATPAMMBI.

Uucnoseie Habopel. Cpennee apudmernyeckoe, MeauaHa, HaumOoiblllee U HaMMEHbIIEe
3Ha4YeHHUs. [Ipumepsl UsMEHUUBLIX GEIUUUH.

YacTtoTa u BeposSITHOCTh coObITHSA. Ciy4aifHbIi BEIOOp. Bhruncienne BeposTHOCTEH COOBITHI
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Hezasucumvle cobvimus. @opmyna cnoxcenus 6eposmHocmell.

Ipumepovr  cryuaunvix eeruyun. PaenomepHoe pacnpedenenue. Ilpumepvl HOpMATLHOZO
pacnpedenenus 8 npupode. Ilonamue o 3akoHe 6OIbUIUX YUCE]L.

OcHoBHasi 0a30Basi mporpamMma

Aure0pa m Ha4yaJIa aHAIU3a

[loBTOpenue. Pemenune 3agad ¢ MCHOJIB30BAHMEM CBOWCTB YHUCEN U CHUCTEM CUHMCIICHUSA,
JEIMMOCTH, IOJIEN U YacTe|, MPOLIEHTOB, MOAYJIEH yncel. Pelenne 3a1ad ¢ NCNoIb30BaHUEM CBOWCTB
CTeTeHe W KOpHeW, MHOTOYJIEHOB, MpPeoOpa3oBaHUMII MHOTOWIEHOB WU JIPOOHO-PALlMOHATBHBIX
BBIPAXKCHUI.

Pemenune 3a1a4d ¢ HCOOJIb30BaHUEM FpaHYCHOﬁ MCPBI yriia. MOI[yJ'IB YlCjla U €ro CBOMCTBA.



Pemienue 3a1a4 Ha IBM)KEHUE M COBMECTHYIO pabOTy C MOMOUIBIO TMHEHHBIX U KBAJPATHBIX
YPaBHEHHUH U UX cUcTeM. Penienue 3aaa4d ¢ MOMOIIBIO YMCIOBBIX HEPABEHCTB U CUCTEM HEPaBEHCTB C
OJTHOY TIEPEMEHHOM, C MPUMEHEHHEM N300payKEHHS YHCIOBBIX IPOMEKYTKOB.

Pemenue 3amgay ¢ MCHONB30BaHUEM UYUCIOBBIX (pyHKIMI M ux rpadukoB. Mcnonb3oBaHue

CBOWMCTB W TpaMKOB JHMHEHHBIX M KBaJApaTHYHBIX (QYHKIUH, 0OpaTHOH MPONOPHUOHATBLHOCTH H

bynkuun Yy = \/; . 'paduueckoe pemenne ypaBHEHH 1 HEPABEHCTB.

TpuronomeTpudeckas OKpPYXHOCTb, paduannas mepa yeaa. CHHYC, KOCHHYC, TaHTCHC,
KomaHeenc TMPOU3BOJIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOXKIACCTBO M CICJACTBHS M3 HErO.
3HayeHus TpuUroHoMmerpudeckux GyHkmui s yrmos 0°, 30°, 45° 60°, 90°, 180°, 270°. (
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pan). Popmynsl CroHCEHUS MPUSOHOMEMPUUECKUX QYHKYUL, (OopMYybl npuedeHus,

G opmynvl 0801iHO2O apeyMeHmd..

Hymu ¢yHKIMuU, mOPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hawubombimee wu
HauMeHbIlee 3HaueHue QyHkuuu. [lepmomamueckne GyHKIMH. YETHOCTP W HEUETHOCTH (DYHKIIMIA.
Crooicuvle ynxyuu.

Tpuronomerpuueckue GyHKIuu Y =COSX, Y =SIN X,y =1tgX. @yuxyus Yy = ctgx . CBoiicTBa U
rpaguKd TPUTOHOMETPUICCKUX (PYHKITHI.

ApKKOCHHYC, AapKCHUHYC, apKTaHreHC 4uucia. Apxkkomaneenc yucna. Ilpocreiimue
TPUTOHOMETPHYECKHE ypaBHEHUs. Pelienre TpuroHoMeTpuyecKux ypaBHEHUH.

Obpamusie mpuzoHomempudeckue @Qyukyuu, ux ceoticmea u epaguxu. Pewenue
npocmeuuux mpuzoHoMempuiecKux HepageHcma.

Crenenb C IEHCTBUTENBHBIM IOKa3aTeaeM, CBOMCTBA cTeneHu. [IpocTeiinme noka3zareabHble
ypaBHEHHUS U HepaBeHCTBa. [lokazarenpHas pyHKIMS U ee CBOWCTBA U rpaduK.

Jlorapudm uucna, cBorictBa jorapudma. Jlecaruunpiii gorapudm. Yucro e. Hamypanvholil
noeapughm. IlpeobpazoBanue mnorapudmuueckux BbIpaxkeHuil. Jlorapudmuyeckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas QyHKIUS U ee CBONCTBA U rpaduK.

Crenennas ¢pyHKIMs U ee CBOICTBa U rpaduk. MppannoHaibHbIe ypaBHEHHUS.

Memoo unmepeanos 0 peuieHus HepageHcma.

IIpeobpazosanus epaguxos ynxyui: cosue 6001b KOOPOUHAMHBIX OCel, pacmsaxceHue u
colcamue, Ompaxj;ceHue OMHOCUMENbHO KOOpOuHamuvlx oceu. I paguueckue memoowvl peuierus
ypasHeHuil u HepaseHcms. Pewenue ypagnenutl u Hepagencme, cooepircauux nepemenHyo noo 3HaKom
MOOYIA.

Cucmemvl NOKA3AMENbHBIX, N02APUPMUUECKUX U UPPAYUOHANbHBIX YpasHeHuu. Cucmembl
NOKA3AMENbHBIX, 102aPUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I paghuxu 3aumuo oopamusix hyHKyuil.

YPCZSHeHU}l, cucmemal ypaeﬁeﬁuﬁ C napamempom.



[IpousBoanas ¢ynknuu B Touke. KacarenbHas k rpaduky ¢ynkuuu. ['eomerpuueckuii u
¢busnueckuit  cmpicn  npousBoAHOW.  [Ipom3BoaHbie  dneMeHTapHbIX — GyHKUWA.  [lpasuna
oughghepenyuposanusi.

Bmopas npouszeoonas, ee ceomempuueckuti u puzuyecKull CMoiCi.

[Tousitie o HenpepbBHBIX (QyHKIUAX. Todkk sKcTpemyma (MakCMMymMa ¥ MHUHUMYyMA).
UccnenoBanue »sneMeHTapHBIX (PYHKIUH Ha TOYKH SKCTpEMyMa, HauOOJbIIee W HAMMEHbBIIEE
3HAa4YeHHE C TIOMOIIBI0 MPOU3BOIHON. [locmpoenue epagurxos Gpynkyuii ¢ nomMowjbio Npou3BOOHbIX.
Ilpumenenue npouz800HOU NPU peuteHuu 3a0adu.

[TepBooOpa3nas. [Ilepsoobpasnvie snemenmapuvix @Gyukyui. Iliowads KpuoruHenuHou
mpaneyuu. Dopmyna Hvromona-Jlenibnuya. Onpedenennviii ummeepan. Buviuucnenue naowaoeti
NIOCKUX u2yp u 06vemMos mei 6pawjeHus ¢ NOMOwbI0 UHMe2pad.

I'eomerpus

[ToBTOpenue. Pemienue 3agay ¢ mMpuMEHEHUEM CBOMCTB (Uryp Ha IUIOCKOCTH. 3ajadyd Ha
JI0Ka3aTeNbCTBO U MOCTPOSHHE KOHTPIIPHMEpOB. Vconp30BaHne B 3a/1a4ax MPOCTEHIINX JIOTHIECKUX
npaBui. Pemienwe 3agad ¢ HCMOJNB30BAaHMEM TEOPEM O TPEYTOJNBHUKAX, COOTHONICHHHA B
MPSMOYTOJIBHBIX TPEYroJIbHUKAX, (PAaKTOB, CBSA3aHHBIX C YETHIPEXYTroJbHUKaMHU. PemieHue 3amad c
HCIO0JIb30BaHNEM (DAKTOB, CBA3aHHBIX C OKPYXHOCTAMHU. Pelienne 3a1ay Ha U3MepeHHs Ha MIIOCKOCTH,
BBIYMCIICHUE IJIMH U TUIoaeil. PeweHnue 3a0ay ¢ noMowbio 6eKmopos u KOOPOUHAM.

Harnsanas crepeomerpusi. @urypsl u ux uzoopakenus (Kyo, nmupamuia, mpusma). OcrosHbie
nousmus cmepeomempuu u ux ceovicmsa. CeueHnus kydoa u Terpasjipa.

Touka, npsiMasi U MIOCKOCTb B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX.
B3aumHoe pacroniokeHre NpsIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lapaiienbHOCTh NPSAMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. M300paXkeHue npocTeHnX NpoCTPaHCTBEHHBIX (PUTYP Ha TUIOCKOCTH.

Paccrosinus mexay ¢purypamu B mpoCTPaHCTBE.

Vel B mpoctpancTBe. [lepneHauKyIIpHOCTD MPSMBIX U TIOCKOCTEH.

[Ipoeknus ¢urypsl Ha mIockocTh. [Ipu3Haky MepHEeHAUKYISIPHOCTH MPSIMBIX M TUIOCKOCTEH B
npoctpancTBe. Teopema o Tpex NeprneHIuKyIsIpax.

Mmuororpannuku. [lapamnenenunen. CBolicTBa MpSMOYroJIbHOTO Mapauienenumneaa. Teopema
[Mucaropa B mpoctpanctBe. Ilpusma u nupamuga. [IpaBunpHas mupamuaa W MpaBUIbHAS TPH3MA.
[Ipsmas nupaMuga. DIeMEHTh TPU3MBI U TUPAMUJIBL.

Tena BpameHus: MUIHHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSMOTO KPYrOBOTO
HWINHJPA, PSMOTO KpyroBoro konyca. M3o00paskeHue Ten BpalleHus Ha MI0CKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHyce, cedeHus KOHYca (napanieibHoe OCHOBAHUIO U
npoxoosiujee uepe3z GepPUIUHY), CeyeHUs YUIUHOpa (NapaiieibHo U NepneHOUKVIAPHO OCU), CeueHUs

wapa. Pazeéepmka yununopa u Konyca.



IIpocmetiwue KOMOUHAYUU MHO2OCPAHHUKOS U mell 8paujenus mexcoy coooi. Brraucnenue
3JIEMEHTOB POCTPAHCTBEHHBIX (GUTyp (pedpa, IMaroHanu, yrisl).

[Inomans MOBEPXHOCTU NMPABUIIBHOW MUPAMUBI U IIPAMOM Npu3Mbl. Ilnomans noBepxHoCTH
IPSIMOTO KPYTrOBOTO IMJIMH/IPA, IPSIMOTO KPYyrOBOTO KOHYCA | 1Iapa.

[Tonsitre 06 oObeMe. OOBEM TUPAMUIBI U KOHYCA, MPU3MBI U IHHApa. OOBeM 1rapa.

Iloooonvie mena 6 npocmpancmee. COOTHOIICHUST MEXIY IUIOMIANIMU MOBEPXHOCTEH M
o0beMaMu TOJOOHBIX TEIl.

Heuoicenuss 6 npocmpancmee: NApPANNENbHLIL  NEPEHOC, YEHMPATbHAS  CUMMEMpUsl,
cummempusi OmHocumenvHo niockocmu, nosopom. Ceoticmea osudicenutl. [lpumenenue osudicenutl
npu peuleHuu 3a0a.

BekTopbl 1 KoOpauHATHI B TipocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO,
yros Mexnay Bekropamu. KosmmHeapHble W KOMIUIaHapHBIE BEKTOpBL. CKansipHoe npouzgedeHue
gekmopos. Teopema o paznodcenuu 6eKmopa no mpem HeKxomMnianapuvim eekmopam. Ckansproe
npouszgedeHue 6ekmopos 6 Koopounamax. Ilpumenenue 6ekmopos npu peuwleHuu 3a0ay Ha
HAxXoxMcoeHue pacCmosHutl, OJuH, niowaoell u 06vemos.

VYpasuenue nnockocmu 6 npocmpancmee. Ypasuenue cghepuvl 6 npocmpancmee. Popmyna ons
8LIYUCTEHUS PACCMOAHUS MeAHCOY MOUKAMU 8 NPOCMPAHCMEe.

BepositHOCTB M cTaTHcTHKA. PadoTa ¢ JaHHBIMH

[ToBTropenue. Pemenue 3amau Ha TaOnuyHOE W TrpaduuecKkoe MPEICTAaBICHUE JIaHHBIX.
Hcnonb3oBaHne CBOWCTB M XapaKTEPUCTHK YMCIOBBIX HAOOPOB: CpeIHUX, HaWOOJbIIEr0 U
HAaUMEHBIIET0 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3adau na onpedenenue uacmomvl u
geposimHocmu  coovimuti. Buvluucnenue eeposmuocmel 8 ONLIMAX € PABHOBO3MONCHBIMU
nemMeHmapHeiMu ucxooamu. Pewenue 3adau ¢ npumenenuem xomobunamopuxu. Pewenue 3adau ua
8bIYUCTEHUE — BEPOSMHOCMEl  He3ABUCUMBIX — COOblmull,  NpuMeHeHue  GOpPMYnbl  CILONCEHUs
gepossimuocmelu. Pewenue 3adau ¢ npumenenuem ouazpamm Jdilepa, oOepesa GeposmHOCHeEl,
Gopmynel Beprynnu.

Vcnosnas eeposmuocmos. Ilpasuno ymuooicenus  eepoamuocmeni. Dopmyna noauou
8EPOSIMHOCMU.

Jluckpemnvie cayuaiinvie genuuuHvl u pacnpedenenusi. Hesasucumvle ciyuaiinvie genuduHul.
Pacnpeoenenue cymmor u npouszsedenus: He3a8UCUMBIX CTYUAUHBIX BEIUYUH.

Mamemamuuyeckoe oodicuoanue u oOucnepcus CAy4auHou eenuduHvl. Mamemamuueckoe
oJcudanue U  OUCnepcusi CyMMbvl CAV4auHblX — 8enuduH. I eomempuueckoe pacnpeoeieHue.
Bunomuanvnoe pacnpedenenue u e2o ceovicmaa.

Henpepuvignvie cryuatinvie senuuunsl. I[lonsmue o niomnocmu eeposimuocmu. Pasnomepnoe
pacnpeoeinetue.

Iloxazamenvroe pacnpedeﬂeHue, eco napamempebl.



Ilonamue o nopmanvHoM pacnpedenenuu. Illapamempvl HOPMATLHOLO pacnpedeneHUs..
Ilpumepol cryuatinbix eenuyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOCPeuHOCMb USMEPEHULL, POCM
yenogexa,).

Hepasencmeso Yebdviuesa. Teopema Bepuynnu. 3axkon 6onvuux uucein. Buibopounwiii memoo
usmepenus gepoamuocmeti. Ponv 3axona bonvuiux uucen 6 nayke, npupooe u oowecmaee.

Kosapuayuss  0syx cnyuaunvix eenuuun. Ilonamue o Kkodghguyuenme Koppenayuu.

Cosmecmubie HabaOOeHUsL 08YX CIYUAUHBIX 8eIUYUH. BblOopounbil kKoaghduyuenm koppensyuu.

A.Hreﬁpa 1 HAYaJIa aHaJIu3a

10 kjaace (72 4)

IMoBTOpenue (4 4)

Pemenne 3agau Ha ABMKEHUE M COBMECTHYIO pabOTy C MOMOIIBIO JTUHEHHBIX U KBaJPaTHBIX
YpPaBHEHUH U UX CUCTEM.

Pemenne 3amad ¢ TOMOIIBIO YMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM
MepEMEHHOH, C TPUMEHEHHEM M300paXKEHHUS YHUCIOBBIX TIPOMEKYTKOB.

Pemrenne 3amad ¢ MCHOIB30BaHMEM CBOMCTB UHMCET M CHCTEM CUHCIICHHS, NCIUMOCTH, JIOJICH
MU YacTeu, MpoLEHTOB, MOAyJel uuces. Pemienue 3agad ¢ MCHOJIb30BaHUEM CBOMCTB CTEIEHEW M
KOpHEH, MHOTOWICHOB, ITPeo0pa30BaHUii MHOTOUYJICHOB M IPOOHO-PAITMOHAIBHBIX BRIPAYKECHUH.

JeiicTBUTEeIbHBIE YHcIa (8 )

ensie u pamuoHanbHble uwcia. JleWcTBUTENbHBICE dYHCIA. beckoHeyHO yObIBaromas
reoMeTpuueckas mporpeccus. ApudMeTHUYeCKHMil KOpeHb HaTypalbHOW cTeneHu. CTeneHp ¢
palMOHAIBHBIM U JEHCTBUTEIBHBIM IMOKA3aTEISIMU.

Crenennasi pynkuus (11 49)

CrenenHas GyHKIUA U €€ CBOMCTBA U rpaduk. UeTHOCTh M HEUETHOCTh (DYYHKITUH.

Pemenue 3agau ¢ HMCMONb30BAaHHEM YUCIOBBIX (YHKUMNA W uX rpadukoB. McnompzoBaHue

CBOMCTB U TpaMKOB JHMHEWHBIX M KBaJIpaTUYHBIX (YHKIUN, 0OpaTHOW MPOMOPIMOHAIBHOCTH M

byHkun Y = \/; . I'padmyeckoe penieHre ypaBHEHU U HEPABEHCTB. Bzaumuo obpammuvle hyHKyuu.

I paghuxu 83aumno obpamuwix hynKyuil.

WppaumoHaibHble ypaBHEHUS.

Moayns uMciaa W €ro CcBOMCTBa. Pewenue ypasneHuu U HepageHcms, COOepHCaAUjUx
nepemMeHHyI0 no0 3HAKOM MOOYJIAL.

Memoo unmepeanos 0 peuleHuss HEpaseHCms.

VYpasuenus, cucmemvl ypagrenuii ¢ napamemponm.

IokazarenbHas Gpynkuus (9 u)

CreneHb C JIeHCTBUTENIBHBIM TOKa3aTeleM, CBOICTBa creneHu. [Ipocreiimne nokazareibHbIe

ypaBHEeHHUs U HepaBeHCTBA. [lokazarenbHas QyHKIMS U ee CBOMCTBA U rpaduk.



Ypasuenus, cucmemvl ypaguenuii ¢ napamempom.

Jlorapupmuyeckas pynkuus (12 1)

Jlorapudm ymcna, cBoiictBa norapudma. lecsatuunsiii gorapudm. Yucio e. HamypanvHuolil
noeapughm. TlpeobpazoBanue mnorapudmuueckux BbipaxeHui. Jlorapudmuyeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmuueckast pyHKIHS U ee CBOMCTBA U rpaduk.

Ypasuenus, cucmemvol ypagnenuii ¢ napamempom.

Tpuronomerpuueckue popmyJisl (12 4)

TpuronomeTrpuueckas OKpPYKHOCTb, paouannas mepa yeaa. CHHYC, KOCHUHYC, TaHIEHC,
Komamuzenc MPON3BOJIBHOTO yria. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO U CIEICTBUS U3 HETO.

3HayeHus TpuUroHoMeTpuueckux QyHkui s yrmos 0°, 30°, 45° 60°, 90°, 180°, 270°. (
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Dopmynvl  COJCEHUS MPUSOHOMEMPUUECKUX YHKYUL, opmynvl npusedenus, Gopmyivl
0801IHO20 apeymenma.

Tpuronomerpudeckue ypasHenus (12 4)

ApDKKOCHHYC, AapKCHHYC, AapKTaHIeHC u4ucna. Apkkomawneenc uyucna. Ilpocreiimme
TPUTOHOMETPUYECKHUE YpaBHEHUs. Pellenre TpUroHOMeTpUYECKUX YPaBHEHUN.

Pewenue npocmetiwux mpueconomempuiueckux HepageHcms.

HTorosoe nosropenue (4 4)

IIpeo6pazoBanue palMOHAJIbHBIX, NIOKa3aTeNbHbIX, JIOrapu(pMHUUECKIX "
TPUTOHOMETPUUYECKUX BBIpAXKCHUN. PerieHre ypaBHEHUI U HEPABEHCTB.

Pemenue TeKCTOBBIX 3a1ad.

Hmoczosasn (co008as) npomercymounas ammecmayusn. Hmozoseas konmponvnasa padoma.

11 kaacc (68 9)

IToBTOpenue (4 1)

[TpeoGpazoBanue palMOHABHBIX, NIOKa3aTeJIbHBIX, Jorapu(HpMUUECKIX "
TPUTOHOMETPHYECKUX BhIpKCHUH. PelieHre ypaBHeHNI 1 HEpaBEHCTB.

Perienune TekcTOBBIX 3aj1ay.

OyHKIMH, TpadUKH, YTEHUE TPapUKOB.

Tpuronomerpnueckne pynkuuu (10 1)

Tpuronomerpudeckue GyHKIUH Y = COSX, Y =SiN X, y = tgx . @yukyus Y =Ctgx. CoiicTBa H
rpaduku TpuroHomeTpuieckux GyHkuuid. [lepuonuueckue QyHKIUH.

IIpeobpazosanus epaguxos ynxyul: cosue 6001b KOOPOUHAMHBIX OCel, pacmsaxceHue u

corcamue, ompasicenue - OmHOCUNENbHO KOOp()uHamelX ocell. Cucmempwi noKaszanienbHoslx,



Jloeapupmuieckux u uppayuoHaibHuix ypaguenu. Cucmemvl NOKA3AMENbHBIX, 102APUPDMUYECKUX
HEepagencma.

Obpamuvie mpuzoHomempuieckue yHKyul, ux c60UCmMaa u cpaguxu.

IIpousBoaHas u ee reomerpuueckuii cMpica (10 )

[IpousBomnas pynkmuu B Touke. KacarempbHas k rpaduky ¢yHkuuu. ['eomerpudueckuii u
¢busnueckuii  cMmbIcT  Tpou3BOAHOW.  [Ipow3BoaHBIC  dyIeMeHTapHbIX  GyHKOWA. [Ilpasuna
oughghepenyuposanus.

IIpumeneHnne npou3BoAHOI K HcciaegoBannio pynkuuii (10 1)

[Tonatue o HenmpepbIBHBIX (GYHKIUAX. TOUKH SKCTpeMyma (MakCUMymMa W MHUHUMYyMa).
UccnenoBanue »sneMeHTapHBIX (PYHKIIMH Ha TOYKH SKCTpEMyMa, HAWOOJbIIEe W HAMMEHBIIEE
3HaYE€HHWE C TMOMOLIbI0 Tpou3BogHOW. Hynu ¢GyHKIMM, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTh. Hanboubiiee n HauMeHnsIee 3HaueHne GyHkuun. Crnoocnvle GyHKyuu.

Bmopas npouszeoonas, ee ceomempuyeckuii u QusaUyecKuti CMoiCI.

Ilocmpoenue epaghuxoé ynkyuii ¢ nomowvio npouseoonsix. llpumenenue npou3zeo0HoU npu
peueHuu 3a0ad.

Hurerpai (10 u)

[lepBooOpasnas. [Ilepsoobpasuvie snemenmapuvix @Gyukyui. Iliowads KpugoruHenuHou
mpaneyuu. Dopmyra Hvromona-Jletibnuya. Onpedenennviii unmeepan. Buviuucnenue nnowaoeti
NIOCKUX uyp u 06vemMo8 mei 8paweHUs ¢ NOMOUubI0 UHMe2pad.

Bepoamnocmo u cmamucmuka. Paboma ¢ oannvimu (16 u)

[ToBTOpEHwUeE.

Pemenune 3agau Ha TabnuuHoe U rpaduyeckoe MpeAcTaBlieHHE AaHHbIX. Mcmonp3oBaHue
CBOMCTB M XapaKTEPUCTUK YHUCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIErTO0 M HAUMEHBLIETO 3HAYEHUS,
pasMaxa, oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomuvl u 6eposmumocmu codbvimui. Bvluucnenue
8epOSIMHOCMEl 8 ONBIMAX C PABHOBO3MONCHLIMU INEMEHMAPHBIMU UCXOOAMU.

Pewenue 3a0au ¢ npumenenuem rombunamopuku. Pewenue 3adau Ha GvluucieHue
8epOSIMHOCMEU He3A8UCUMBIX COObIMULL, NPUMEHeHUe OpMYIblL CloJceHUs eeposimHocmell. Pewenue
3a0ay ¢ npumeneHuem ouazpamm Jiliepa, oepesa sepossimuocmell, hopmynvl bepuynnu.

Vcnosnas eeposmuocmos.  Ilpasuno ymuooiceHus eeposmuocmeni. Dopmyra noaHou
8EPOSIMHOCMU.

Jluckpemnvie cayuaiinvie genuuuHvl u pacnpedenenus. Hesasucumvle ciyuatinvie enuduHul.
Pacnpeoenenue cymmobr u npouzgedenus He3a8UCUMBIX CTYUAUHBIX GETUUUH.

Mamemamuueckoe odxcuoanue u oOucnepcus CayyauHou eenuyunvl. Mamemamuueckoe
oJCUOaHue U OUCNepcus CyMMbl — CAyyauuvlx — eenuuuH. [eomempuueckoe pacnpeodeneHue.

Bbunomuanvnoe pacnpedeﬂeHue u e2o ceoticmaa.



Henpepuvignvie cayuatinvie eenuuunvl. Ilonsmue o nnomunocmu eeposimuocmu. Pasnomepnoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o Napamempbi.

Ilonamue o nopmanvHoM pacnpedenenuu. Illapamempvl HOPMATLHOLO pacnpedeneHUs..
Ipumepyol cayuatinelx eenruyur, NOOYUHEHHLIX HOPMATLHOMY 3AKOHY (NOCPeuHOCMb USMEPEHUll, pOCm
yenosexa).

Hepasencmeo Yebwviuwesa. Teopema bepnynnu. 3axon 6orvuwiux uucen. Boibopounwlii memoo
usmepenus gepoamuocmeti. Ponv 3axona bonvuiux uucen 6 nayke, npupooe u oodwecmae.

Kosapuayuss 0eyx cnyuatinvix eenuuun. Ilowamue o kosgpguyuenme Koppersiyuu.
Cosmecmuvie HAOIO0eHUsL 08YX CYYAUHBIX 8eluyuHl. Boibopounvlil koaghpuyuenm koppenrayuu.

Hrorosoe nosropenue (8 4)

OyHKUMH, TpadUKH, YTEHHE I'Pa(UKOB.

[IpeoOpa3oBanme palMOHAIBHBI, MIOKA3aTEIbHBIX, JOTAPU(OMUUSCKUX U TPUTOHOMETPUUICSCKUX
BbIpaKeHU. Pernienne ypaBHEHUN 1 HEPABEHCTB.

Pemrenye TeKCTOBBIX 3aad.

[IpuMeHeHne MPOW3BOTHOW K HCCIEAOBAaHWIO (YHKIMA © TOCTPOCHUIO TpaduKOB.
Hcnonb3oBaHne MpOM3BOIHBIX MPHU PELICHUH YPAaBHEHMH W HEPAaBEHCTB, MPU PEUICHUH TEKCTOBBIX,
(bu3NYECKUX U TEOMETPUUECKUX 33/1a4, HAXOKICHUH HauOOJIBIINX U HAMMEHBUINX 3HAYCHUI.

Hmoczosasn (co008as) npomesrccymounas ammecmayus. Hmozoseas konmponsnasa paooma.

I'eomerpust

10 kaace (72 4)

IoBTOpenue (6 4)

Pemienue 3agay ¢ npuMeHeHHEM CBOWCTB (UI'yp Ha IUIOCKOCTH. 3a7auy Ha JI0Ka3aTeIbCTBO U
IIOCTPOEHHE KOHTPIpUMEpOB. Mcnoab30BaHue B 33/1a4ax MPOCTEHIINX JIOTMYECKUX npaBuil. Penenue
3aJja4u C UCIOJIb30BAaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOILIEHHUH B IPSIMOYTOJIbHBIX TPEYrOJIbHUKAX,
(bakTOB, CBSI3aHHBIX C YETHIPEXYrojbHUKaMHU. PelieHne 3a1au ¢ UCHOJb30BaHUuEM (DAKTOB, CBSI3aHHBIX
C OKpYyXHOCTsAMH. Pemienue 3a1ad Ha M3MEpPEHHs Ha IUIOCKOCTH, BBIYMCICHHME UIMH M IUIOLIAJEH.
Pewenue 3a0au ¢ nomMowblo 6€KmMopos u KoopduHam.

BBenenne (3 )

OcnosHnble noHamus cmepeomempuu u ux ceoticmaa.

Touka, npsiMast ¥ IVIOCKOCTh B IPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUHM U CIIEICTBUS U3 HUX.

IMapannenbHoCTh NPAMBIX M II0cKOCTEH (16 )

B3aumHOe pacnosioskeHue NpsMbIX U MJIOCKOCTEN B pocTpaHcTBe. [lapannenbHOCTh MpsIMBIX

U TUIOCKOCTEH B pocTpaHcTBe. M300pakeHne npocTeriux NpoCTpaHCTBEHHBIX (PUT'Yp Ha TIOCKOCTH.

Paccrosuus MCKIY (pI/IpraMI/I B IIPOCTPAHCTBE.



@urypsl 1 uxX U300paxxkenus (Kyo, nupamuaa, npusma). CeueHus Kyoa u TeTpasapa.

I[lepneHAUKYJISIPHOCTH NPSIMBIX M MJI0cKOCTel (18 1)

VYrusl B npocTpaHcTe. [IeprneHIuKynspHOCTb NPAMBIX U IUNIOCKOCTEN.

[Ipoexuus Gurypsl Ha MWIOCKOCTH. [IpU3HAKM MEPIECHIUKYISIPHOCTH MPSIMBIX U IJIOCKOCTEH B
npocrpaHcTse. Teopema o Tpex neprneHAuKyispax.

MuororpanHuku (16 1)

[Mapamnenenunen. CBoicTBa MPsSMOYTOJBHOTO mapaivienenunena. Teopema Iludaropa B
npocrpadctee. Ilpusma u nupamupa. IlpaBuibHas nupamujga W nOpaBuibHas npusMma. llpamas
nupamMuia. JIeMEHThI IPU3MbI U TUPaMUIbI.

BekTopsl B mpocTpancrie (7 4)

CymMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCJIO, Yoyl MeKIy BekTopaMu. KosnmuHeapHsie u
KOMILJIaHapHble BEKTOpbl. CkansapHoe npoussedenue 8eKmopos. Teopema o pasnoxcenuu 6eKmopa no
mpem  HekomnaaHapuvlm eekmopam. CkanspHoe npousgeoeHue 6eKmopog 6 KOOPOUHAMAX.
Ilpumenenue 6ekmopog npu pewieHuu 3a0ay HA HAXONHCOEHUe PACCMOSAHUL, OAUH, niowaoel u
06veMo8.

Hrorosoe nosropenue (6 4)

[TapannenpbHOCTh IIOCKOCTEH, MEPNEHANKYISIPHOCTh IJIOCKOCTEW, MPU3HAKKM M CBOMCTBA.
MHOrorpaHHuKH.

Hmoczosasn (co008as) npomesrccymounas ammecmayus. Hmozoseas konmponsnasa paooma.

11 kaacc (68 4)

IoBTOpenue (6 4)

[TapamienbHOCTP  IJIOCKOCTEH, MEPHEHAUKYISIPHOCTh IJIOCKOCTEH, NPU3HAKM U  CBOICTBA.
MHororpaHHUKH.

BekTopsl.

Koopaunatsl B mpocTpanctse (12 v)

CymMMa BEKTOpPOB, YMHOKEHHUE BEKTOpa Ha YUCIO, YTOJ MeXAy BekTropamu. KosinHeapHbie u
KOMIUTaHApHBIE BEKTOPBI. CKasipHoe npoussedenue sekmopos. Teopema o pasznodiceHuu 8eKmopa no
mpem  HeKoMnIanapuvim eekmopam. CKansipHoe npoussedeHue 6eKmopos8 6 KOOPOUHAMAX.
Ilpumenenue 6ekmopo8 npu pewieHuu 3a0ay HA HAXOJHCOeHUe PACCMOSHUL, OauH, niowaoel u
00beMo8.

VYpasnenue nnockocmu 6 npocmpancmee. Ypasuenue cghepvl 6 npocmparcmee. @opmyna ons
8LIYUCTEHUS PACCMOAHUS MeAHCOY MOUKAMU 8 NPOCMPAHCMEe.

Jleusicenuss 6 npocmpancmee: NApallelbHulli  NePeHOC, YEHMPALbHAL —CUMMEmpusl,
cummempusi OmHocumenvHo niockocmu, nogopom. Ceoticmea osudicenuil. Ilpumenenue O08udiceHull
npu peulenuu 3a0au.

Tena Bpamenus (16 1)



Hunmunap, xonyc, chepa u map. OCHOBHBIE CBOWCTBA MPSMOrO KPYroBOTO IMJIMHIPA,
IPSIMOTO KPYroBoro KoHyca. M3o0paskeHue Ten BpalieHus Ha IJI0CKOCTH.

Ilpeocmaenenue 06 yceueHHOM KOHyCe, cCeueHus KOHyca (napaniebHoe OCHOBAHUIO U
npoxooaujee uepes GepUIUNY), CeUeHUs YUIUHOPA (NapaniebHO U NepneHOUKYIAPHO OCU), CedeHUs]
wapa. Pazeepmka yununopa u konyca.

Ilpocmetiwue KomOUHAyUU MHO202PAHHUKOS U Mel 8paujeHus medxcoy cobot. BeruucieHue
3JIEMEHTOB IIPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHanu, yribl).

[Inomane MOBEPXHOCTH NPABUIIBHOW MUPAMUBI U IIPAMOM Npu3Mbl. [1nomans noBepXHOCTH
MPSIMOTO KPYrOBOTO IUJIMHAPA, MPSIMOT0 KPYrOBOIO KOHYca M 1apa.

IMousitue 06 ooBbeme (15 u)

O6beM nupamMuabl U KOHYyca, IpU3Mbl U IuMHApa. O0beM mapa.

Ilooobnvle mena 6 npocmparncmee. COOTHOLIEHHS MEX]y IUIOMIAJIAMU IMOBEPXHOCTEH U
o0BpeMaMu ITOJOOHBIX TEl.

Hrorosoe nosropenne (16 1)

OKpyXHOCTh, MHOTOTPaHHHKH.

Tena Bpamenus. [lnomanu noBepxHocTeil, 00bEMBI TEN.

Hmoczosasn (co008as) npomercymounas ammecmayus. Hmozoseas konmponsnasa padoma.



TemaTn4eckoe INIAaHUPOBaHHUE

Anreﬁpa H HAYAJIa MAaTEMAaTHICCKOT0 aHAJIn3a

Ne
n/
n

HaunmenoBaunue
pa3aennoBs, TeEM

Koi-
BO
4acoB

B T.4. Ha
MPaKT.
3aHATUA

OCHOBHEIC BHUBI y‘-IGGHOﬁ ACATCIIbBHOCTH YHalIUXCA

10 xaacc

IloBTOpEeHME

4

JleicTBUTEIbHBIC
qucia

8

Haxomute  cymmy  OeckoHe4yHO  yOBIBaroIIei
r€OMETPUYECKO IPOTPECCHH. [lepeBoauTh
OECKOHEUYHYIO MIEPUOINIECKYIO Ipo0b B
O0OBIKHOBEHHYIO 1po0b. IIpuBoauTH MpUMeEpHI (1aBaTh
omnpeneneHue) apuPMeTHIeCKuX KOpHEH HATypabHOU
creneHn.  [IpuMeHsaT  mpaBuna  IEWCTBUM  C
paavMKalaMiy, BBIPD@KEHUSIMH CO  CTENEHSIMU C
palMOHAJIBHBIM [IOKa3aTeJIeM INpPU BBIYUCICHUSX U
peoOpa30BaHMSIX BRIPAKCHUIN

Crenennas
byHKIUSA

11

[To rpadukam creneHHBIX (QYHKIHMN (B 3aBHCUMOCTH
OT TOKa3aTessl CTENeHHM) ONMCHIBaTh HUX CBOMCTBA
(MOHOTOHHOCTb, OTPaHUYEHHOCTb, YETHOCT,
HEYETHOCTH).

Crpouth cxemaTHuecku rpaduk CTETIEHHON (DyHKIIMH
B 3aBHCHMOCTM OT IPHHAUICKHOCTH II0Ka3aTess
cTerneHu (B aHAJTMTHYECKOM 3alMCH paccMaTpUBaeMOM
(GYHKIIMM) K OJJHOMY M3 PacCMaTpUBAEMbIX YMCIOBBIX
MHOXECTB  (IpU  MOKa3aTensX, MpUHAUIEKAIUX
MHOKECTBY LEBIX qucell, pu JHOOBIX
NEUCTBUTENBHBIX MOKA3aTeIsiX) W IEpeyucisaTh e
CBONCTBA.

[TpuBomuTe  mpHUMEpPHI CTENEHHbIX  (QYHKUUHI
(3amaHHBIX C TOMOIIBI0 (GOpMYNIBI WM Trpaduka),
oOnajaromuX 3aJaHHBIMM CBOMCTBaMHU (Hampumep,
OTPaHUYEHHOCTH). Pa3zpacHATH CMBICT
IIEPEYUCIICHHBIX CBOMCTB.

AHanu3upoBath MoBeleHHE (QYHKIUI Ha pazIMuHbIX
y4yacTKax o0JIacTH OIpeAeIeHHUS.

Pacno3naBate  paBHOCWJIBHBIE  IIpeoOpa3oBaHus,
npeoOpa3oBaHus, NPUBOIIIME K  YPaBHEHMIO-
CJIEJICTBUIO.

Pemats npocreiimue uppaloOHalIbHbIE YPAaBHEHHUS.
Pacno3naBate rpaduku U CTpOUTH  IpaduKu
CTETIEHHBIX (YHKIUH, HCTONb3Ys TPadoroCTponTeNH,
U3y4yaTh CBOMCTBA (DYHKLUH MO UX TpapuKaMm.
BoimonsaTe npeoOpa3oBaHus IpaUKOB CTEMEHHBIX
GyHKIUMI: mapaeabHbIN epeHoc.

[IpuMeHsATH CBOMCTBA CTENEHHONW QYHKIUH MpH
pEIICHNN NPUKIAOHBIX 3a7ad M 3aJad IHOBBILICHHON
CJI0KHOCTHU

IlokazarenpHas
byHKIHS

[To rpadukam nmokazarenbHONW QYHKIIMU ONMUCHIBATH €&
CBOICcTBa (MOHOTOHHOCTh, OTPAaHUYEHHOCTb ).

[IpuBoguTh mpUMeEphl  MOKA3aTEJbHOM  (YHKIUHU
(3amaHHOM ¢ TOMOINBIO (OpPMYNBl HIM Tpaduka),

obnaiaromell 3aJaHHBIMU CBOWCTBaMU (HampuMep,




OTPaHUYEHHOCTH). PaszbscuaTs CMBICT
IIEPEUYHCIICHHBIX CBOWCTB.

AHanmu3upoBaTh MOBeNEHHE (YHKIUH Ha pazIHYHBIX
ydacTKax 00JIacTy onpeaeeHusl.

Pemware mpocreiimne I1OKa3aTelbHbIE ypaBHEHMS,
HEPaBEHCTBA U UX CUCTEMBI.

Pemrare  mokasareibHblE  ypaBHEHUS ~ METOAAMM
pa3joKEHUsT Ha MHOXHUTENIH, CIOCOO0M 3aMEHBbI
HEU3BECTHOT'O, C MCIOJb30BAaHUEM CBOWCTB (YHKLHUU,
pemars

YpaBHEHUS, CBOASIINECS K KBaIPaTHBIM.
Pacno3naBate  rpadukum  u  cTpouTh  Tpaduk
IIOKa3aTEIbHOU byHKUIMH, UCITIOJIBb3 Y
rpadonocTpouTen, uU3ydarb CBOICTBa (YHKUHUU IO
rpaduxam.

@opMyIUpOBaTh THUIOTE3bl O KOJUYECTBE KOPHEU
YpaBHEHUH, cojAepKallluX MOKa3aTeNlbHYI0 (DYHKIHUIO,
U TIPOBEPSTH UX.

BoinonnsaTte npeoOpa3oBanus rpaduka nokazareabHON
GyHKIMH: TapaieNbHbIN epeHocC.

[TpumeHsTh CcBOWCTBAa MOKAa3aTENbHONW (YHKIHMH MpPU
pelIeHnH PUKIAIHBIX 3a7a4

Jlorapudmuueckas
byHKIUSA

12

BoinonuaTe npocTeiime npeoOpazoBaHus
Jorapu(MHUYECKUX BBIPAKEHUH C HCHOIB30BAHUEM
CBOMCTB JIOTapu(MOB, ¢ TOMOIIBIO (POPMYIT TTepeX0/1a.
[To rpaduky norapudpmudeckoil GyHKIIUA OTHCHIBATH
e€ cBolicTBa (MOHOTOHHOCTh, OTPAHUYECHHOCTD ).
[IpuBoauTh mpuUMephl JorapudMuUecKor (YyHKIIUH
(3amaHHON ¢ moOMoOIBI0 (opmynasl WM rpaduka),
obOnmamaronieli 3aJaHHBIMH CBOMCTBaMHU (HAmpumep,
OTPaHUYEHHOCTH). Pa3zbsacHaTh CMBICTT
MEPEYUCIICHHBIX CBOICTB.

AHanu3upoBath noBeaeHUE (YHKIUI Ha pa3iIMuHBIX
yyacTkax  oOjacTd  ompejesieHHsl,  CpaBHUBATh
CKOpOCTH  Bo3pacTaHus  (yObIBaHHs)  (DYHKIIHIL.
@opMyaHpoOBaTh  ONpEAENCHUS  MEepeUHCICHHBIX
CBOWCTB.

Pemats mpocteiimiue norapudmuueckue ypaBHEHUS,
jJorapuMUUecKue HEpaBeHCTBA M HMX CHUCTEMBI.
Pemate norapudmuueckue ypaBHEHUS pPa3IUYHBIMU
METO/IaMHU.

PacrioznaBate  rpaduku U CTPOUTH  rpadux
Jgorapu@MuIecKon byHKINH, UCIIOJB3YS
rpadornocTpouTeny, u3y4arb CBOMCTBa (YHKIHUH TIO
rpagukam, GopMyaupoBaTh

TUNOTE3bl O  KOJNMYECTBE KOpHEH  ypaBHEHHIA,
colepkamux  JjorapupmMudeckyro  QyHKIUIO, U
IPOBEPSTH HX.

[IpumensaTs cBoiicTBa JOrapupMUUECKOr QYHKIUH
Opu  pelIeHUuH TPHUKIAJHBIX 33aJad W 33134
MOBBIIIIEHHON CIIOKHOCTH

Tpuronomerpuuec
Kue hopMyIbl

12

[lepeBomuTe rpagycHyr0 Mepy B paJuaHHyl U
oOparHo. HaxoIuTb Ha OKpPYXHOCTH TIOJIOKEHHE
TOYKH, COOTBETCTBYIOLIEH TaHHOMY AECHCTBUTEILHOMY




YUCITY.

Haxomute 3Haku 3Ha4YeHUM CUHYyCa, KOCHHYCA,
TaHI'€HCA YUCIIA.

BbIsBIATE 3aBUCMMOCTD MEXAY CUHYCOM, KOCUHYCOM,
TAHI€HCOM OJHOT0 U Toro xe yria. lIpumeHsaTs
JTaHHBIE 3aBUCUMOCTH JUIsl I0KA3aTeIbCTBA TOXKIECTBA,
B YAaCTHOCTH Ha OTPEJEIIEHHBIX MHOXKECTBAX.
[IpumensaTs npu npeoOpa3oBaHUSAX U BBIYUCICHUSIX
(GopMyNbl  CBSI3M  TPUTOHOMETPUYECKUX  (YHKIHN
JIIOB @ W —a, (GOPMYIBl CIOXEHUS, (OPMYIIBI
JIBOMHBIX

U TOJIOBUHHBIX  yIJIOB, (OpMyJbl TNPUBEACHUS,
GopMysBl CyMMBI U Pa3HOCTH CHHYCOB, CYMMBI M
Pa3HOCTH KOCHHYCOB.

Jloka3pIBaThb ~ TOXKJECTBA, MPHUMEHSSI  Pa3IUYHbIC
METO/Ibl, UCIOJIb3YS BCE U3yYEHHBIE (POPMYIIBI.
[IpumeHsTh Bce n3ydeHHbIE CBOMCTBA U (POPMYJIBI IIPU
pelIeHNH TPUKIAIHBIX 337a4 M 3a/ad IOBBIIIEHHOM
CJIOKHOCTH.

7 | Tpuronomerpuyec 12 YMeTh HaXOIUTh apKCHHYC, apKKOCHHYC, apKTaHTEHC
KH€ ypaBHEHUS NEWCTBUTENIFHOTO YHWCNa, TPamMoTHO (opMyaupys
oTIpeieICHNE.
[TpumensTe GopMmynbl A7 HaXOXKJIEHUS KOpHEH
ypaBHEHHI COS X = a, SiN X = &, tg x = a. YmMeTh
pematb TPUTOHOMETPUYECKHE YPAaBHEHHMsI: JIMHEHHBIE
OTHOCUTENIbHO CHHYyca, KOCHHYyCa, TaHIeHca Yyria
(uncna), cCBOAAIIMECS K KBAJPaTHBIM M JIPYTUM
anreOpanyeckuM  YpaBHEHUSAM  [IOCJIE  3aMEHbI
HEU3BECTHOTO, cBOfALIMECS K MPOCTEHIINM
TPUTOHOMETPHUUECKUM ypaBHEHUSM nocine
pa3I0XKEHUSI HA MHOYKUTEJIH.
[IpumeHsTh Bce H3y4EHHBIE CBOMCTBA U CHOCOOBI
pellieHrs TPUTOHOMETPUYECKUX ypaBHEHUIl  MpH
pelIeHNH TPUKIIATHBIX 3a/1a4.
8 | Urorosoe 4
MIOBTOpPEHHUE
11 kiace
9 | IloBTOpEHUE 4
10 | Tpuronomerpuiec 10 [To rpadukam ¢yHKIOUI OMHMCHIBATH HMX CBONCTBA
Kue QyHKIUu (MOHOTOHHOCTb, OTPaHUYECHHOCTb, YETHOCTb,
HEYETHOCTb, IEPUOTUIHOCTD).
N306paxaTh rpadKu TPUTOHOMETPUYECKUX (DYHKITUT
C MOMOIIbIO TpadonOCTpOUTEIEH, OMUCHIBATH UX
CBOMCTBA.
PacnioznaBatp rpaduxu TPUTOHOMETPUUYECKUX
byHKIUIA.
Crpoutrb  rpaduku  DIEMEHTApHBIX  (DYHKIHIA,
UCNOJb3Yys TpadoroCTpOUTEN, H3y4aTh CBOWCTBA
AIIEMEHTAPHBIX PYHKIUHN 10 UX TpaduKaM
11 | [IpousBoaHas u ee 10 OnepupoBaTh Ha ©0a30BOM ypPOBHE TMOHATHAMHU:

reOMETPUYECKUI
CMBICIT

npou3BojHas (YHKIMHM B TOYKe, KacaTellbHas K
rpa¢uky QyHKIMH, TPOU3BOIHAS (PYHKIIHUH.

OmnpenensaTh 3HAYeHHE TMPOU3BOJAHON (YHKIMM B
TOYKE M0 H300paKEHUIO KacaTelbHOW K Tpaduky,




IIPOBEJCHHOM B 3TOM TOUKE.

12

IIpumeHeHune
MPOU3BOJHOM K
HCCIICIOBAHHIO

byHKIII

10

Pemate HecnoxHBIE 3aJaud Ha NPUMEHEHHE CBSI3U
MEXIy HPOMEXKYTKaMH MOHOTOHHOCTH W TOYKAMHU
KCTpeMyMa (YHKIUH, C OJHOM CTOPOHBI, U
IPOMEXYTKaMU  3HAKOMOCTOSHCTBA M HYJISIMH
IPOM3BOIHOM ATOM (PYHKIIMH — C JPYTOiA.

13

HuTrerpan

10

Boruncnare  npubnmx€HHOE  3HAUEHWE  IUIOIAIU
KPUBOJIMHEHHOM TPAIICLINH.

Haxomute mepBooOpasHbie QyHKIMIA: Y = XP, TIe P _
R, y = sin x, y = cos X, y = tg x. Haxoaurs
nepBooOpaszubie Gpynkuuii: f (X) + g(x), kf (X) u f (kx +
b).

BpluncnaTe 1miomans KpUBOJIMHEHHOW Tpamenuu ¢
nomouisio hopmynsl Herotona—JleiibHuna

14

Kombunaropuka
DneMEeHTHI TEOPHH
BEPHOCTEN
Craructuka

16

OnepupoBaTh Ha 0a30BOM ypPOBHE OCHOBHBIMH
ONMCATEIbHBIMU  XapaKTEePUCTUKAMHU  YHUCIIOBOTO
Habopa: cpenHee — apuMeTHUecKoe, MeauaHa,
HauOoJIbIlIee U HAUMEHbIIEEe 3HAaUECHUSI.

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHSIMU:
4acTOTa M BEPOATHOCTh COOBITHS, CIIYYalHBIA BHIOOD,
OTNBITBI €  PABHOBO3MOXXHBIMU  3JIEMEHTapHBIMH
COOBITHSMH.

BobruncnsaTe  BEpOSITHOCTH  COOBITUH Ha  OCHOBE
M0JICYETa YUCJIa UCXOO0B.

OneHuBaTh M CpaBHHUBATh B IMPOCTBIX CIIydasx
BEPOSTHOCTH COOBITHI B peaJIbHOM JKH3HHU.

YUTAaTh, COTIOCTABJISITh, CpaBHHBATb,
UHTEPIPETUPOBATh B MPOCTBIX CIIydasix peajbHbIE
JaHHbIE, TPEJCTaBJIEHHbIE B BUJIE TaOIHI], JUarpamm,
rpaduKoB

15

[ToBTOpEeHUe

I'eomerpust

Ne
/
i

HaumenoBanue
pasnesnoB, TeM

Koi-
BO
4acoB

B 1.4. Ha
MPaKT.
3aHATUSA

OcHOBHBIC BU/IbI Y4€OHOU JEATEIBHOCTH YIAIIUXCS

10 kaacce

IToBTOpEHME

Hcnonp3oBarh B 3aj1adax MPOCTEUIINX JIOTMYECKUX
npaBwi. Pemare 3aa4M ¢ UCMOJIB30BAHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOLIEHUH B MPSIMOYIOJIBHBIX
TPEYroJbHUKAX, (hakTtoB, CBSI3aHHBIX c
YETBIPEXYTOJIbHUKAMHU. Pematn 3aJauu C
HCIIOJb30BaHUEM (bakToB, CBSI3aHHBIX C
OKPY)KHOCTSIMH. BOCCTaHOBUTH NIPEACTABICHUS O
BOXHEHIINX TPOCTPAHCTBEHHBIX (UTYypax, 3HATh
npocTeiinue mnpaBuwia H300pakeHus dSTUX Quryp.
BcnioMHUTE BasKHENIITME TEOPEMBI

O TPEYroJIbHMKAaX M pelarh 3aJayd O BBIYMCICHUH
MeEJMaH, BEICOT M OMCCEKTPHC TPEYrOJIbHUKA.

Beenenue.
AKCHUOMEI
CTEPEOMETPUHU U UX
CIIEICTBUS

OHCpHpOBaTL Ha 0a30BOM YPOBHC MOHATHUAMU: TOYKA,
npsmas, ImI0OCKOCTh B ITPOCTPAHCTBC.




[TapannenbHOCTH
HpHMHX nu
MIOCKOCTEH

16

Ornpenenarb B3aMMHOE PACIOJIOXKEHUE 2-X MPAMBIX B
MPOCTPAHCTBE.

3aKperuIsaTh 3TH TOHITHS HAa MOJENSIX Ky0a, TMpU3MBI,
MAPAMUBL.

Ornpenenarb B3aMMHOE PACIOJIOKEHHE MPSIMON U
TJIOCKOCTH B TPOCTPAHCTBE.

[IpumeHATh N3y4eHHBIE TEOPEMBI K PELICHUIO 3aa4.
Haxonute yrisl Mexay NpsSMbIMU B IPOCTPAHCTBE.
DopmynupoBaTh CBOICTBA MapaJUIENbHBIX
IIJIOCKOCTEM.

[lepnenaukyisspHO
CTb IIPSIMBIX U
IIJIOCKOCTEMN

18

BBoguTe NOHATHE NEPHEHAMKYISAPHBIX IPSAMBIX B
IIPOCTPAHCTBE.

JlaBatp onpeneneHue NepneHaUuKYIIPHOCTH NPSIMON U
IUIOCKOCTH.

Pemrars 3a/1a4u OCHOBHBIX THIIOB Ha
NEPIEHANKYJISIPHOCTD IPSIMOM U TUIOCKOCTH.

MHororpaHHuku

16

Pacio3naBate OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB
(mpusma, nupamusa, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

N3o06paxaTh wusyyaemble GUIYPHI OT PYKH U C
MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
Jlenate (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX OOBEMHBIX (UTyp: BHUA CBEpXy, COOKY,
CHU3Y.

W3Bnekatb uHPOpMAIMIO O  IPOCTPAHCTBEHHBIX
FEOMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUCyHKax.

[Ipumensars Tteopemy Iludaropa mnpu BBEIYUCICHUH
3JIEMEHTOB CTEPEOMETPUUYECKUX QUTYp.

HaxomuTe muiomaan MNOBEPXHOCTEW MPOCTEHIIMX
MHOTOTPaHHUKOB C MPUMEHEHUEM (POPMYIL.
Hcnonb3oBath CBOICTBa MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (pUryp Juis pereHus: TUIOBBIX 3aa4
MPAKTHYECKOTO COJIEPIKAHMUSL.

COOTHOCHUTH IIONIAAN TMTOBEPXHOCTEN TEJl OJIMHAKOBOU
(bOopMBI pa3TUYHOTO pa3Mepa;

OuenuBates (GopMy MPaBUIBHOIO MHOTOTPaHHHKA
MOCIIE CIIUJIOB, CPE30B U T.I. (OTPEIENATh KOJIUYECTBO
BEPILIHUH, pebep u rpaneit MOJTy4YEHHBIX
MHOTOTPaHHHUKOB)

BekTops! B
MIPOCTPAHCTBE

Braanmers noastusaMm BEKTOPBI U UX KOOpAWHATHI

Hrorosoe
IIOBTOPEHHE

11 kaace

IToBTOpEeHne

Meron koopauHaT
B MPOCTPAHCTBE.
JBukeHue

12

OHepI/IpOBaTL Ha 0a30BOM YPOBHE IIOHATHUEM
JAE€KAapTOBBI KOOPJAWHATEI B IIPOCTPAHCTBE,

HaXoduThb KOOPJAUHATHI BCPIINH Ky68. u
MMPAMOYT'OJILHOTO IMapaJUICIICTIMIIC A

unueap, KOHYC U
iap

16

N3o0paxares wu3ydaemble QUIYpBl OT pPYKHM U C
IIPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.
Jlenatb (BBIHOCHBIE) TUIOCKHE YEpPTEKU U3 PUCYHKOB

OpOCThIX OO0BEMHBIX (HUryp: BHUJA CBEpXy, COOKY,




CHH3Y.
W3pnexkath  uHGOpMAIMIO O  MPOCTPAHCTBEHHBIX
reoMeTpuYecKux  (uUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKaX.

Pacrnio3naBaTh OCHOBHBIC BHJIbI TEJ BpaIlleHUs (KOHYC,
uIMHIp, chepa u map).

HAXOJUTh ILIOIIAIN MMOBEPXHOCTEH TEJa BpAIICHHUS C
npUMEHEHHEM (HOpPMYII.

10 | O6BEmBI TEn 15 Haxomuts 00beMbl NpOCTEHIINX MHOTOTPAHHUKOB U
TEJI BpaIeHHUs ¢ TPUMEHEHUEM (popMyI
CooTHOCUTH O0BEMBI COCYAOB OJUMHAKOBOW (POPMBI
pa3INYHOrO pazmepa
11 | UroroBoe 16
00o01eHue u
crCTeMaTH3aIHs
y4eOHOTO

Marepuaa




Ipunoxenue
Hopwmbl onleHKk# 3HAHMI, YMEHUIT 1 HABBIKOB YAl XCS
Ouyenka nucbMeHHbIX KOHMPOILHBIX PAdOm 00YHaAOUWUXCA O MameMamuKe.

OTBeT oueHNBaeTCs 0TMETKOM «5», ecjin: padoTa BBIIOJHEHA MOJHOCTHIO; B JIOTHUYECKUX
paccyXJeHHsAX 1 000CHOBAHHUHU PEUICHUS HET MPOOEIIOB M OINOOK; B PEIICHHH HET MaTEeMaTHIECKUX
omurOO0K (BO3MOKHA OJIHA HETOYHOCTh, OIIMCKA, KOTOPAast HE SIBJISIETCS CIIECTBHEM HE3HAHUS WIIN
HETOHWMAaHHS Y4eOHOTo MaTepuana).

OtrmeTKa «4» CTaBUTCS B CIEAYIOIIMX CiIydasx: paboTa BBIIOJHEHA IOJIHOCTHIO, HO
00OCHOBaHMS MIAroB peIICHUS HEIOCTATOYHBI (eCiM yMeHHEe OOOCHOBBIBATH PACCYKICHHS HE
SBIISUIOCH CIIEIUAIBHBIM OOBEKTOM MPOBEPKH); IOIMYIICHBI OJHAa OMKMOKa WIM €eCcTh JBa — TPH
HelouéTa B BBIKJIAJKAX, PUCYHKaxX, YepTexax Wid rpadukax (€ciu 3TH BHABI pabOT HE SBISUINCH
CHeIHaIbHBIM 00bEKTOM IIPOBEPKH).

OT1merka «3» CTaBUTCA, €CIU: JOMYIIEHO Oojiee OnHOM OmUOKM Wind 0ojiee TBYX — TpexX
HEJI0OYETOB B BBIKJIAJKAX, YepTekax WM Tpadukax, HO oOydwaromuiics oOnamaer 00sS3aTeTbHBIMU
YMEHUSAMHM TI0 ITPOBEPSIEMON TEME.

OtrMeTKa «2» CTaBUTCS, €CIU: JIOMYIICHBI CYINIECTBEHHBIC OINMMOKH, ITOKa3aBIIHE, YTO
oOy4Jaroruiicss He 06yagaeT 00s3aTEIHPHBIMA YMEHUSAMH 110 JAHHOUM TeME B TMOJTHOM Mepe.

YuuTtenb MOXKET MOBBICUTh OTMETKY 332 OPUTMHAJIbHBIN OTBET HAa BOIPOC WM OPUTHHAIBHOE
pelIeHre 3a/1a4k, KOTOPbIe CBUACTEILCTBYIOT O BHICOKOM MAaTeéMaTHYECKOM Pa3BUTHUU 00yUaIOLIErocs;
3a pelieHue Oojee CIOKHOW 3aayd WM OTBET Ha OoOJiee CIIOXHBIA BOIPOC, MPENIoKEHHbIE
oOyuaroiemMycs JOTOJIHUTENIBHO MOCIIE BBIMOIHEHUS UM KaKuX-1100 APYrux 3alaHuil.

Ouyenka ycmuwix omeemos o0yuaouuxca no mamemamuke

OTBeT oLeHUBaeTCs 0TMETKOM «5», €Clii yYEHUK: TMOJHO PacKpbUI CoIep KaHue MaTepuana
B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOil U yUeOHHKOM; H3JI0XKHJI MaTepuall TPaMOTHBIM SI3BIKOM,
TOYHO HUCHOJIb3YS MaTeMaTHYECKYI0 TEPMHUHOJIOTHIO M CHMBOJUKY, B ONpEACNECHHOW JIOTUYECKOU
MOCJIEIOBATEILHOCTH; MPABIJIBHO BBIMOJIHUI PUCYHKH, Y€PTEKHU, TpaduKU, COMYTCTBYIOIINE OTBETY;
MoKaszajl yMEHHUE WLIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MPUMEPaMU, NPUMEHSATh €€ B HOBOH
CUTYallMd TpU BBINOJIHEHUHU MPAKTHUUECKOTO 33/JaHHUS; MPOJEMOHCTPHUPOBAT 3HAHHWE TEOPUM paHEe
U3YyUYEHHBIX COMYTCTBYIOIIUX T€M, C(HOPMUPOBAHHOCTh M YCTOHYMBOCTH HCHOJb3YEMBIX MPU OTBETE
YMEHUI 1 HaBBIKOB; OTBEYAJ CAaMOCTOSITEIbHO, 0€3 HAaBOIAIINX BOIIPOCOB YUUTENSI; BOZMOKHBI OJIHA —
JIBE HETOYHOCTH TPH OCBEIICHWU BTOPOCTENEHHBIX BOMPOCOB HIIM B BBIKIAIKAX, KOTOpPbIE YUCHHK
JIETKO MUCIIPABHII TIOCTIE 3aMEYaHUs YUUTES.

OTBeT OleHUBAeTCsA OTMETKON «4», ecilu yIOBIETBOPSIET B OCHOBHOM TpeOOBaHMSIM Ha
OLIEHKY «5», HO TNpHU 3TOM HMEET OJHMH W3 HEIOCTATKOB: B H3JI0KEHUHU MJOMYIIEHbl HEOOJbIINE
npo0Oenbl, He MCKa3UBIIEEe MaTeMaTHUECKOE COJepKaHHWEe OTBETAa; NOMYILIEHBI OJUH — JIBa HeJoueTa

Ipru OCBCIICHHUU OCHOBHOI'O COJACPKAHHA OTBCTA, MUCIPABJICHHBIC IIOCJIC 3aMCYAHUA YUYUTCIIA;



JOTMYIIEHBI OMOKa UM 00Jiee JBYX HEJOUYETOB IPU OCBEIICHUH BTOPOCTENEHHBIX BOMPOCOB WU B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC MOCTIE 3aMEUaHUs yUUTEIS.

OT1MmeTKa «3)» CTaBUTCS B CIACAYIOLIMX CIydasX: HEMOJHO PACKPBITO COJIEp )KaHUE MaTepuasia
(comepkanme H3IIOKEHO (pparMeHTapHO, HE BCerja IOCIEA0BAaTEeNbHO), HO TIOKa3aHO oomiee
MMOHMMAHHME BOIPOCA U MPOJEMOHCTPUPOBAHBI YMEHHSI, TOCTATOYHBIC ISl YCBOCHUS MPOTPaMMHOTO
Marepuana (ompeneieHsl «TpeboBaHUSAMU K MaTeMaTHYECKOW MOATOTOBKE OOYdYaIOMIUXCA» B
HACTOSIIEH NporpaMMe 10 MaTEMaTUKE); HMMEIUCh 3aTPYyIHCHHUs] WA JOMYIICHbl OIIMOKH B
OTpE/ICJICHUN MaTEMaTHYECKOM TEPMHUHOJIOTUH, 4YEPTEKaX, BBIKJIAJAKAX, HWCIPABIECHHBIE MOCIE
HECKOJIbKUX HaBOJISAIIUX BOIPOCOB YUMUTENISA; YYEHUK HE CIPABHIICA C MIPUMEHEHHWEM TEOPUH B HOBOM
CUTYAIlMH TIPHU BBIMOJTHEHUU MPAKTUYECKOTO 3a/IaHUsI, HO BBITIOJIHUJ 3aJ]aHUsl 0053aTeIbHOTO YPOBHS
CJIO)KHOCTH TIO JIaHHOW TeMe; TpHU JOCTAaTOYHOM 3HAHUHM TEOPETHYECKOTO Marepuaia BBISBICHA
HeJoCTaTouHask CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CIHEAYIONIMX CIydasix: HE PACKPBITO OCHOBHOE COJIEpKaHUE
y4eOHOTO MaTepuayia, OoOHapyXKE€HO HE3HAHHWE YYCHHKOM OoJbllield MWW HauOoJiee BaXXKHOW YacTH
y4eOHOTO MaTepuayia; JAOMYIICHbl OIMMUOKM B ONPEACNICHWH TIOHATHH, TIPU HUCIOJIb30BAaHUH
MaTeMaTHYEeCKOW TEPMHUHOJIOTHH, B PUCYHKaxX, YepTeKaX WA Tpadukax, B BBIKIAIKaX, KOTOPHIC HE
HCIIPABIICHBI N10CJIE HECKOJIBKUX HABOASAIINX BOIIPOCOB YUUTEJIS.

Ouyenka mecmoevix onmeemos yuaujuxcs
1) Tect mis TeKyIero KOHTpoJis — He Menee 10 3amanuii
2) Tecr ans TeMaTHYECKOTO KOHTPOJIs — He MeHee 20-40 3amaHmuii
3) Tecr s UTOroBoro KOHTPOJIs — He MeHee 40-60 BOIPOCOB HIIH 3aIaHHIH.
“5” - 91-100%
“4” — 78-90%
“3” - 60-77%
“2” — menee 60%
Kputepun MOryT He3HAYUTEIIBHO MEHATHCS B 3aBUCIMOCTH OT CJIOKHOCTH 3aJaHUIA.
Oowan Knaccuguxkayus oumuooK.

[Ipu oueHke 3HaHUM, YMEHHM M HAaBBIKOB OOYYArOIIMXCS CIEAYeT yYUTHIBATH BCE OLIMOKHU

(rpyOble 1 HerpyObie) U HEJOUETHI.

I'pyOBIMH cYMTAIOTCS OIIUOKH:

HE3HAHUC OIPCACICHUSA OCHOBHBIX HOHSITI/Iﬁ, 3dKOHOB, IIpaBUJI, OCHOBHBIX MOJIOKEHU N
TEOpHUH, HC3HAHUC q)OpMy.TI, O6H.[CHpI/IH$ITLIX CHMBOJIOB 0003HAUYCHUM BCJIIMYMH, CIUHHUIL] HX
HU3MCPCHHA; HC3HAHUC HAaMMEHOBAHUM €IUHUI] U3MCPCHUSA; HCYMCHUC BBLIIACIUTL B OTBCTC TIJIABHOC,
HCYMCHHC NPUMCHATL 3HAHHA, aJITOPUTMbI I PCIICHUA 3ada4d, HCYMCHHC [CJIaTbhb BBIBOABI H
O606H_ICHI/I${; HCYMCHUC YUTATb U CTPOHUTH l"pa(l)I/IKI/I; HCYMCHUC IIOJIb30BAaTHCA IMCPBOUCTOYHUKAMU,

y‘Ie6HI/IKOM " CIIpaBOYHUKaAMU; MOTCPA KOPHIA UM COXPAHCHUC MMOCTOPOHHETO KOPHS; 0T6paCBIBaHI/IC



0e3 00BsICHEHUI OTHOTO U3 HUX; PAaBHO3HAYHBIC UM OIIHUOKU; BHIYUCIUTEIIbHBIE OITUOKH, €CITH OHH HE
SIBIISIIOTCS. OIMCKOM; IOTHYECKUE OLINOKH.

K "Herpy0ObIM ommMbkaM ciaeayer OTHECTH

HETOYHOCTh (POPMYIIMPOBOK, OINPEACICHUM, TMOHATHI, TEOpUl, BBI3BaHHAS HEMOJHOTOMN
0XBaTa OCHOBHBIX NPHU3HAKOB ONPEACIISIEMOrO TMOHATHS WM 3aMEHOM OJHOrO - JBYX M3 3THUX
MPU3HAKOB BTOPOCTEIICHHBIMH, HETOYHOCTh Ipadrika; HepaIMOHAIBLHBIN METOI PEIICHUS 3a7aud WU
HEJIOCTAaTOYHO TPOJYMAaHHBIM TUTAH OTBETa (HAPYIIEHHE JIOTUKH, TMOJMEHA OTACIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTCIICHHBIMHK); HEpAIlMOHAIBHBIE METOJBI PabOThl CO CIPABOYHOU U APYrou
JTUTEpaTypoil; HEYMEHHE peliaTh 3a/1a4u, BBIMIOJIHATE 3a/1aHus B OOIIIEM BUJIE.

Henoueramu saBasiroTCs:

HEpallMOHAIbHbIE TNPUEMbl BBIYMCIEHUN M IpeoOpa3oBaHMil; HEOPEKHOE BBINOJIHEHUE

3anucen, yepTexkei, cxem, rpaguKoB.
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