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1. TIACITOPT PABOYEN ITPOI' PAMMBI
VI1.04 MATEMATHUKA
1.1 OO6nacte npumeHeHus padbouell mnporpammbl ydyeOHoro mnpeamera YII1.04
MaremaTuka BXOJIUT B 00IIe00pa3oBaTe/ibHbIE YYEOHBIE MPEAMEThl Y4EOHOTO
LMKJIa CPETHETO 001Iero o0pa3oBaHus.
1.2 Copepxanue mnporpammbl yueOHoro mnpeamera YI1.04 MaremaTuka

HAaMpaBJICHO HA TOCTH>KEHUE CIEAYIOIIUX LEIICi:

MeranpenMeTHbie pe3yibTaThl OCBOEHHUS Y4€OHOro MpeaMera OTpa)KaroT
OCBOCHHUE O0YYAIOITUMHUCT MEXKIPEIMETHBIX MOHITUN U YHUBEPCATbHBIX YUeOHBIX
nevictuit (YVY]I):

Ilo3naBatenbHbie Y'Y /I, BKIItO4as:

MP 1 bazoBeie norudeckue geictBus: YYJl 1 BoisaBnsTe kadecTsa,
XapakTEePUCTUKM MATEMATUUYECKUX TMOHSATUM M OTHOLICHUH MEXAY MOHATUSIMU;
dbopMyTUpPOBATH ONIPECICHUS TOHSTHIA.

VYcraHaBnuBaTh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMKM, OCHOBAHUS JIJIs
0000ITIeHNs U CpaBHEHUSI, KPUTEPUU IMPOBOIUMOTO aHAIH3A.

BbisiBiATE MaTeMaTH4YECKHME 3aKOHOMEPHOCTH, MPOBOJAUTH AHAJIOTHH,
BCKpPBIBaTh B3aMMOCBS3M M MPOTHUBOpEUUs B (haKTax, JAHHBIX, HAOIIOJCHUSIX U
YTBEP)KJICHUAX; TMpeajiaratb KPUTEPUM ISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI.

Bocnpunumate, dopMynupoBaTh W NpeoOpa3oBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U O0IINE; YCIOBHBIE.

Jlemate BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKIIFOUCHUH 110 aHAJIOTHH.

[IpoBoguth CaMOCTOSTEIBHO JI0Ka3aTeJIbCTBA MaTEMaTHYECKUX
yTBEpXKJICHUN (TIpsIMbIE UM OT TPOTHUBHOIO), BBICTPAMBATH AapryMEHTALMIO,
PUBOJAUTH IPUMEPHI M KOHTIIPUMEPHI; 000CHOBBIBATh CY)KJICHHUS W BBIBOJIBI.

BriGupate cmoco0 pemieHus ydeOHON 3ajadyM (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB  pCIICHMs, BbIOMpAaTh Hauboyiee  TOAXOMAIIMH € y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUEB).

MP 2 6a3oBbIe HCCIIEIOBATEIIbCKUE JSHCTBUS:

Hcnonbp3oBaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TO3HAHUA.

dopMyIupoBaTh BOMPOCH, (DHUKCHPYIOIMKE MPOTHBOpPEUYHE, TMPOOIEMYy,
yCTaHaBJIMBas HWCKOMOE W JaHHOE, (OpMHpOBATh THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO TTO3UIIMIO, MHEHUE.

[IpoBoguTth CaMOCTOATEIBHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
HCCIIEIOBAHUE I10 YCTAHOBICHUI0O OCOOEHHOCTEH MaTEMaTHYEeCKOTO OOBEKTa,



MOHATHS, TPOIENYPHl, IO BBIABICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH,
MOHATHAMU, TIPOIEYPaMHU, UCITOJIB30BATh PA3TMYHBIEC METOIBI.

CamocTtosTenbHo (popMynupoBaTh 000OIIEHUS U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO  HAOJIONEGHUS, WCCICNOBAaHUSA, OIICHUBAThH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIIEHUH, MPOTHO3UPOBATH BO3MOYKHOE
WX Pa3BUTHE B HOBBIX yCIIOBHUSX.

MP 3 6a3oBbie ymeHUs1 pab0OTaTh C HHPOPMALIUEH:

Bre16upath nHGOpMAIHIO U3 KCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH
¥ MHTEPIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB U PopM 6 MPEACTABICHHUS;
CUCTEMATU3UPOBaTh W CTPYKTYPUPOBAaTh HH(POPMAIIUIO, TPEIACTaBIATh €€ B
pa3TUYHBIX (popMax.

OrneHuBath HaJEKHOCTD uHpOopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM, BOCHIPHHUMATh €€ KPUTHYCCKH.

BbIaBIATE neunuThl HHGOPMAIIMK, JaHHBIX, HEOOXOIMMBIX JIJI1 OTBETa Ha
BOTIPOC U JIJISL PEIICHUS 3a1a4H.

Ananu3npoBaTh HHPOPMAIINIO, CTPYKTYPUPOBATh €€ C TTOMOIIBIO TaOIUI U
cxeM, 0000IaTh, MOJCIMPOBATH MAaTEMAaTHYCCKH: JeaTh YEPTEKU M KpaTKUC
3aIKMCH TI0 YCJIOBHIO 3a/1aud, 0ToOpakaTh rpauyecKH, 3alUChIBATh C ITOMOIIBIO
dbopmyi.

dopMyIUpoBaTh NMPSIMbIE U OOPATHBIE YTBEPKACHUS, OTPUIIAHNE, BHIBOJIUTH
CJIEJICTBUSI; pACIIO3HABATh HEBEPHBIEC YTBEPHKICHUS U HAXOJIUTh B HUX OLIUOKH.

[IpoBoauTh  MaTeMaTHuecKHe  JKCIIEpUMEHTBHI,  pemaTrh  3aJlayu
UCCJIEIOBATEIbCKOTO XapaKTepa, BBIABUTATH MPEANOI0XKEHHUS, J0Ka3bIBaTh WM
ONpOBEPraTh WX, MPUMEHSS UHAYKIUIO, JACAYKIIUIO, aHAJIOTUI0, MaTEeMaTUYECKUE
METO/IbI.

CoznaBarh CTPYKTYpUPOBAaHHBIE TEKCTOBBIE MATEPHAJIbl C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH COBPEMEHHBIX MPOTPAMMHBIX CPEIICTB U OOJAYHBIX TEXHOJIOTHH,
UCIIOJIb30BaTh TAOJUYHBIC Oa3bl JaHHBIX.

Hcnonp3oBaTh KOMIBIOTEPHO-MATEMATUYECKUE MOJACIHA JUIsl  aHAllKM3a
O0OBEKTOB M TIPOIIECCOB, OIICHUBATh aJ€KBATHOCTb MOJIETH MOJICIUPYEMOMY
00BEKTY WM TPOLIECCY; MPEACTABIATh PE3YIbTAThl MOJICTUPOBAHMS B HATJISTHOM
Buje. KoMMyHuKaTuBHBIC

YV ], sxatogasi: MP 4 6a3oBbie ymeHUs1 0OIIICHNUS:

Bocpunumate u  dopmynupoBaTh CyXKIEHHUSA, SCHO, TOYHO, TPAMOTHO
BBIPA)KATh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHhbMEHHBIX TEKCTaX.

B xonme obcyxaeHus 3amaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMBbl, pemaeMol 3a7add, BBICKA3hIBATh WJICH, HAICIICHHBIE Ha TIOWCK



pEeUIeHUs; COCTaBIATh CBOM CYXICHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
JMasora; B KOppekTHol dhopme GpopMynrpoBaTh pa3HOTIIACUS U BO3PAKECHHUS.

[IpencraBnaTh JOTHKY pEIIEHUS 3a7ayd, J10Ka3aTeIbCTBA YTBEPXKIACHUS,
pe3yJbTaThl WU XOJ DJKCHEPUMEHTA, MCCIEIOBAHUS, NPOEKTa B YCTHOU H
MMCbMEHHOM (hopMe, TOJKPEIIsis MOSACHEHUAMH, 00OCHOBAHUSIMU B BEpOAIbHOM U
rpauueckoM BUJE; CAMOCTOSTENBHO BBIOMpATh (POpMAT BBICTYIUIEHHS C YUETOM
3a/1a4 NMpe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUHU.

VYyacTBOBaThH B IpynnoBsIX (hopMax padboTsl (00CYyKIeHUsI, OOMEH MHEHUI,
«MO3TOBOM IITYpM» U JpYrue), HCIHONB3YysS MPEUMYIIECTBAa KOMaHIHOW W
WHIUBUIYaTbHOW pabOThl TMpU pelHIeHUH Y4YeOHBIX 3a7ady; I[JIaHUPOBATH
OpraHU3aIMi0 COBMECTHOW PabOThI, pacrpenessTh BUAbl paboT, T0roBapuBaThCs,
00CyXIaTh MPOIIECC U Pe3ybTaT padOThl; 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH.

BrinonHsATh CBOI0O 4acTh pabOThl U KOOPAUHUPOBATH CBOM JICHCTBUS C
JPYTUMU YJICHAMH KOMAaHbI; OIICHHMBATh KA4eCTBO CBOETO BKJajga B OOIIHit
OPOJYKT IO KpUTEpUsiM, CHOPMYIMPOBAHHBIM YyYaCTHUKAMH B3aUMOCHCTBUS.
Perynstusnbie YV /1, Bkiatouas: MP 5 6a30Bbie yMeHUS caMOOpTraHU3aIUK:

CocTaByTh TUIaH, AITOPUTM PEIICHUS 3a7a4M, BEIOMPATh CIIOCOO peIieHus
C YyuéTOM UMEIOIIUXCS PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEH W
KOPPEKTHPOBATH C YUETOM HOBOM MH(POpPMALIUU.

[IpenBuneTb TpyaAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEIICHUU 33a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJCHHBIX OIINOOK.

MP 6 6a30Bbie yMEHUSI CAMOKOHTPOJIS, IPUHATHS Ce0sT U IPYTUX:

Brnamerp HaBbIKaMW  TO3HABaTENbHOW  peduieKCMM KaK  OCO3HAaHHS
COBEPIIAEMBIX JEHUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB; BIAIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISA Tpoliecca W pe3yibTaTa peuieHus
MaTEMaTUYECKOU 3aJauH.

OrneHuBaTh COOTBETCTBUE PE3yibTaTa IIeJId U YCIOBHUSIM, MEPY COOCTBEHHOM
CaMOCTOSATEIILHOCTH, 3aTPyIAHEHUs, NEMUIIUTHI, OMTUOKH, MPUOOPETEHHBIN OIIBIT;
OOBSCHATh TMPUYUHBI  JIOCTH)KCHUS WM HE  JOCTIDKEHHUS  Pe3ylIbTaToOB
nesatenbHocTH. COBMECTHAS AeATEeIHHOCTD Kak Y'Y J1, BKiItoyas:

MP 7 6a3oBbIe YMEHHSI COBMECTHOM JICITCIIBHOCTH:

[ToHnMaThe ¥ UCIONIB30BATh MPEUMYLIECTBA KOMAHAHON U WHIUBUIAYaJIbHOU
paboTHI.

[IpyHuMaTh 1LEIM COBMECTHOM  JEATENIbHOCTH, OpraHUW30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU pabOTHI.

KoopnuHaupoBaTh UM BBINOJHATH pabOTy B  YCIOBUSAX PEAIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS.

Ocy1iecTBiATh MO3UTUBHOE CTPATETHYECKOE ITOBEJCHHE B Pa3IMYHBIX
CUTYyallUsX, NPOSBIATH TBOPYECTBO M BOOOpaKEHHE, OBITh HMHHUIIMATHUBHBIM.
[IpenmeTHbBIE Pe3ybTAaThl OCBOEHUS YUEOHOIO MpeAMETa 00ECEeYNBALOT:

[TP1 YMenue onepupoBaTh MOHATUSMU: OIPEICICHUE, aKCMOMA, TEOpeMa,
CJIEJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE (DOPMYIUPOBKH;
ymMeHue GOopMyaupoBaTh OOpaTHOE M IPOTUBOIIOJIONKHOE  YTBEpPXKIACHHE,
OPUBOAUTE NPHUMEPBI U KOHTPIPUMEPHI, MCHOJIb30BAaTh METOJ MaTEMaTUYECKOU
UHIAYKLUAW;, TPOBOAUTH JOKA3aTEIbHBIE pACCYKICHHUS NpPU PEUICHUU 3aj]ad,
OLICHUBATH JIOTUYECKYIO MPABUIBHOCTD PACCyKICHUM.

I[IP 2 VYmenue onepupoBaTh MOHATHSAMU: MHOKECTBO, IOJMHOKECTBO,
ornepaluy HaJ MHOKECTBAMU; YMEHHE UCMOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JiJIsl ONMCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUM U MPU PELIEHUU 33/]a4Y, B
TOM YHUCJIE U3 APYTHX YyUeOHBIX MPEAMETOB.

[1P3 YMeHnue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad, 1epeBo, UKL,
rpa Ha TUIOCKOCTH; yMEHHE 3aZaBaTh M OMNUCHIBaTh rpadbl pa3TuYHBIMU
croco0amu; UCIOJIb30BaTh Tpadbl IPH pElICHUH 3a/1a4.

I[P 4 VYmenue CcBOOOJHO ONEpUPOBATH TMOHATUSMU: COUYETAHUE,
NepeCcTaHOBKa, YUCIIO COUETAHUMU, YUCIIO MepecTaHOBOK; OMHOM HploTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYKIEHUS JUIsl pEIICHUs 3a/1a4.

IIP 5 YMenue onepupoBaTh NOHATUAMU: HATYPAIBbHOE YHUCIIO, LIEJOE YUCIIO,
OCTAaTOK MO MOAYJIIO, PALMOHAIBHOE YHCIIO, UPPAMOHAIBHOE YUCIIO, MHOKECTBO
HATypaJIbHBIX, UEIbIX, pPAlUOHAIbHBIX, JCHUCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONIb30BaTh TMPU3HAKU JIETUMOCTH, HAWUMEHBIIMA OOIIMA JIETUTeNbh W
HauMeHbIlee o0Iiee KpaTHoe, airopuT™M EBkimma mnpu pemieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU ITO3ULUOHHBIMUA CUCTEMAaMHU CUUCIICHHUS.

I[IP 6 YMeHme CcBOOOAHO ONEPHPOBATH IMOHATHIMHU: CTEIEHb C IEIbIM
[I0OKa3aTeJIeM, KOPEHb HATYpaJbHOM CTENEHH, CTENEHb C PALUMOHAIbHBIM
IIOKa3aTejieM, CTENEeHb C JIEWCTBUTENBbHBIM (BEIIECTBEHHBIM) IIOKAa3aTeleM,
norapum ymucia, CHHYC, KOCUHYC, U TAHT'€HC IPOU3BOJIBHOTO YHCIIA.

I[IP 7 VYwmeHue onepupoBaTh MOHATHUSAMHU: TOXKIAECTBO, TOXIECCTBEHHOE
npeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO, CUCTEMa ypaBHEHUI M HEPaBEHCTB,
PAaBHOCHIJIBHOCTh ~ yPaBHEHHW, HEPABEHCTB WM  CUCTEM, pPalUOHAJIbHBIC,
WppalHOHAIBHBIE, IIOKa3aTEIIbHEIE, CTCIICHHBIE, norapuMuyecKue,



TPUTOHOMETPUYECKHE YpaBHEHHs, HEPABEHCTBA M CHUCTEMBl; YMEHHE pEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO Pa3IUYHBIX MPUEMOB; PEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C IMapaMETPOM; NPUMEHSATh YpaBHEHUS,
HEpaBEHCTBA, MX CHUCTEMBI ISl PEHICHUs MAaTeMaTHMYeCKHX 3aJady W 3a1ad U3
pa3IUYHbIX 00JacTel HAYKH U peajbHOM KU3HHU.

I[IP 8 VYmenue cBOOOIHO oONEpUPOBATH MNOHATUAMU: TpapuK (YHKLUUH,
oOpaTtHast (QyHKUMs, KOMIO3ULUA (YHKUUM, JTUHEHHAss (QYyHKUMS, KBaJIpaTHUHAS
¢yHKIMs, creneHHas (QYHKIHUA C IeNbIM [OKa3aTeleM, TPUTOHOMETPUYECKHE
(¢yHKIMH, O0OpaTHble TPUTOHOMETpUYECKHEe (YHKLUMM, T[OKa3aTelbHas U
norapumuyeckas (QyHKINU; YMEHHE CTPOUTHh Tpapuku (DYHKIWN, BBITOIHITH
npeoOpa3zoBaHusi rpadukoB (YHKIHMH; YMEHHE HUCMOJb30BaTh Irpaduku (yHKIIUH
JUISL M3YYEHMsI TMPOLIECCOB M 3aBUCUMOCTEM NpH pEIICHUH 3a7ad U3 JPYTrux
y4eOHBIX TPEIMETOB U M3 pealbHOMN JKU3HH, BhIpaXaTh (pOpMyrTaMu 3aBHCUMOCTH
MEXIy BEIWYMHAMH, YMEHHE CBOOOJIHO OIEPHPOBATh TIOHATHUS: YETHOCTH
(GYHKIMH, TIEPUOANMYHOCTD (DYHKIIMH, OTPaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIHH, SKCTpeMyM (QYHKIMH, HAaNOOIbIIIee W HAUMEHbIIIee 3HAYCHHS (DYHKIIUU
Ha TIPOMEXKYTKE; YMEHHE TMPOBOJUTH HCCIEOBaHWE (YHKIUHW; yMCHHE
UCTIOJh30BaTh CBOWCTBA W Tpabuku (QyHKUMHA I pemieHus: ypaBHEHUH,
HEPABEHCTB M 3a/a4 C MapaMeTpaMu; M300pakaTb HA KOOPAUHATHOM IJIOCKOCTH
MHO’KECTBA pElIeHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM.

I[P 9 Ymenune cBOOOJHO OMEpUPOBATH MOHSATUSMHU: MOCIEIOBATEIBHOCTD,
apumeTndeckass TMporpeccus, TeoMeTpudecKas mporpeccus, OeCKOHEYHO
yObIBaro1as reoMeTpudecKas porpeccus; yMEHHE 3a]1aBaTh
MOCIIEIOBATEIBHOCTH, B TOM YHUCJIE C TIOMOIMIBIO PEKYPPEHTHBIX (HhOPMYII.

I[IP 10 VYwmenue omnepupoBaTh MOHSATUSMU: HEMPEPHIBHOCTh (PYHKIIUH,
acuMNTOThl Tpaduka (QYHKIMU, TepBas W BTOpas MNPOU3BOAHAS (PYHKIIHH,
rCOMETPUYCCKUA W (U3MYECKUA CMBICT TPOM3BOJHON, TNiepBooOpaszHas, 9
ONpeNeNEHHBIA MHTETpal;, YMEHHE HAaXOIUTh AaCUMMTOTHI Tpaduka (YyHKIHH,
YMEHHE BBIYUCISATH HPOU3BOAHBIE CYMMBI, TMPOM3BEICHMS, YaCTHOTO U
KOMITO3UIIUKM (YHKIIUH, HAXOJIUTh YpaBHEHHE KacaTeNbHOU K Tpaduky (yHKINH,
YMEHHE HCIOJb30BaTh MPOU3BOJHYIO JUIS HCCienoBaHUs (QyHKUUHM, A
HAXOXKJICHUS HAWIY4YIIEro pelIeHUs B MPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
HPKOHOMHUYECKUX M (U3MUECKUX 3ajayax, Uil ONPEIENICHUsT CKOPOCTH H
YCKOpPEHUS; HAXOAWUTh IUIOMAmd U OO0BEMBI (UIYp C TOMOIIBIO MHTErpaja;
OPUBOAUTH  TMPUMEPHl  MAaTEMaTHYECKOTO  MOJEIMPOBAHHUSA C  MOMOUIBIO
b depeHnnaaTbHbIX YpaBHEHHH.



I[IP 11 YMeHue HaxXOAUTh BEPOSTHOCTH COOBITHM C HCIOJIB30BAaHUEM
rpauuecKkux METOJIOB; OLEHUBATh BEPOSITHOCTU PEATbHBIX COOBITUH; yMEHHE
ONEPUPOBATH MOHATUSAMM CIIyYaliHasi BEIUYMHA.

I[IP 12 Ymenue cBOOOJHO ONEPUPOBATH MOHATHSMHU: TOYKA, MpsAMasd,
IUIOCKOCTh, ITPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHAW Yroj, ABYTPAaHHBIA YroJ,
TPEXTPAHHBIA YIOJI, IIEPECEKAroIMecs, MapajUle]bHbIE M CKPELIUMBAIOLIUECS
IpsIMBbIE, MApaJUIEIbBHOCTh U MEPHEHAUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIOj
MEKy OPSIMBIMH, YTOJ MEXKAY NPSIMOM U NIIIOCKOCTHIO, YTOJI MEXKAY IJIOCKOCTSAMM;
YMEHHE MCMOJb30BATh IPU PEIICHUH 33a7a4 H3y4YeHHble (AKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLEHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUDE;
YMEHUE ONEPUPOBATh MOHATUSAMH: MHOTOIDAHHUK, CEYEHWE MHOIOTPAaHHUKA,
OpaBWIbHBIA MHOTOTPAaHHUK, TMpU3Ma, MUpamuga @uUrypa M TOBEPXHOCTb
BpallleHUsl, IWIMHIP, KOHYyC, IIap, cdepa, pa3BEPTKAa IMOBEPXHOCTU, CEUCHUS
KOHyca WM UWJIWHJIpa, MapajUlelbHble OCH WJIM OCHOBAaHHIO, CEUEHHE IIapa,
IUIOCKOCTh, Kacaromascs cdepbl, HUIUHApPA, KOHYCAa; YMEHUE CTPOUTH CEUCHHUE
MHOTOTpaHHUKA, M300pa»kaTb MHOTOIPAHHUKH, (UTYPhl M  TMOBEPXHOCTH
BpalIEHUs, UX CEUEHHMS], B TOM YHUCJE C TOMOUIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
NPUMEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYp, CaMOCTOATENbHO (OPMYITUPOBATH
OTIpeJIeNIeHHs] U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bl O CBOMCTBAX M MpU3HAKaX
reoOMeTpU4ecKux (puryp, 000CHOBBIBATH UJIM OMPOBEPTaTh UX; YMEHUE MPOBOAUTD
kiIaccupukauo GuUryp mo pasiauMvHbBIM MPU3HAKAM, BBIMOJHSATH HEOOXOAMMBIE
JOTIOJIHUTEIIbHBIE TIOCTPOECHUSI.

I[P 13 YMeHue cBOOOAHO OINEPUPOBATH MOHATHAMU: IUIOMAIb (UTYPHI,
00BEM GUTYpPBI, BEIHUMHA yIIa, PACCTOSHUE OT TOYKHU JI0 TIIOCKOCTH, PACCTOSTHHE
MEXIy MPSAMBIMU, PACCTOSTHUE MEXKIY IUIOCKOCTSIMH, IUIOMAAb Chephl, TUIOMIAAb
MOBEPXHOCTH TUPAMHIBI, TMPU3MbI, KOHycCa, UWIUHApPA, 00BEM  KyOa,
OPSMOYTOJIBHOTO TapajuieNeNunena, MUpaMHuabl, NPU3MBbI, LWIWHIpPA, KOHYCA,
mapa; yMeHHe HaXOJIUTh OTHOIIEHHUE 00BEMOB MOAOOHBIX (QUTYP.

I[P 14 VYwmenue cBOOOAHO OMEpUPOBATH TMOHATUSIMH: JIBIKECHHUE,
[apajuleNIbHBIA NIEPEHOC, CUMMETPUS HA INIOCKOCTU M B IIPOCTPAHCTBE, IIOBOPOT,
npeobpazoBaHue 1Moaoous, moo0HbIe (GUTYpHl; YMEHUE paclo3HaBaTh paBHbIE U
no/100HbIe (PUTypbl, B TOM YHCJE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE
UCIIOIB30BaTh ~ I€OMETPUYECKHE  OTHOIICHHUSA, HAXOAUTH TI'E€OMETPUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOWAAb, OOBEM) MpU pELICHUH 3aJad U3 APYTUX
y4eOHBIX IPEAMETOB U U3 pPeaJbHON KU3HU.

I[IP 15 VYMenuwe cBOOOJHO ONEPUPOBATH MOHATUSIMU: MPSAMOYTOJbHAS
CHUCTEMa KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa



BEKTOPOB, MPOU3BEICHUE BEKTOpa HA YMCIIO, Pa3JIOKEHHE BEKTOpa Mo Oa3ucy,
CKQJISIPHOE MPOU3BEICHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXIY BEKTOPAMU;
YMEHHME MCIIOIb30BaTh BEKTOPHBIM W KOOPAWMHATHBIA METOA JJIsl PEIICHUA
FEOMETPUYECKUX 3aJlad W 3ajlad JPYrux Yy4dyeOHBIX MPEIMETOB; OMNEPUPOBATH
MOHATUAMU: MaTpuna 2x2 u 3X3, omnpenenuTeab MATpPULbl, T€OMETPUUYECKHI
CMBICJI OTIPEAETUTENS.

[P 16 YMeHue MoaenupoBaTh peajbHbIE CUTYallUU Ha SI3bIKE MAaTEeMAaTHKU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA U WX CHUCTEMBI IO YCJIOBUIO
3a7a4u, WCCIEA0BaTh IIOCTPOCHHBIE MOJIEIM C HCIOJb30BAaHUEM ammapara
anreOpbl, HHTEPNPETUPOBATH MOJYYECHHBIH PE3YyIbTaT; CTPOUTh MATEMAaTUUYECKHE
MOJIETI C TMOMOIIBI0 TEOMETPUUECKUX MOHSATUN M BEJIMYMH, PEUIATh CBSI3AHHBIE C
HAMM TPaKTUYECKUE  3aJauyd; COCTaBJISITh  BEPOSTHOCTHYIO  MOJAEIb U
WHTEPIPETUPOBATh TMOJYUYEHHBIM pe3yibTaT; pelarh MOPUKIAJHbIE 3aJayu
CpeJCcTBaMU MaTEMATUYECKOTO aHAJIN3a, B TOM YHCJIE COLMAIBHO-PKOHOMUYECKOTO
U (PU3UYECKOr0 XapakTepa.

I[P 17 VYmeHue BbIOMpATh MOAXOMSIINN METOJ [JIsi PEIICHUs 3aJauH,
MOHUMAHHUE 3HAYMMOCTH MAaTEMAaTHUKH B W3YUYCHHH MPUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJICHUM; YMEHHE PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMATUKU B
UCKYCCTBE, YMEHUE MPUBOJIUTH TPUMEPHI MATEMATUUECKUX OTKPBITUA POCCUUCKOMN
Y MUPOBOW MaTe€MaTUYECKOW HAYKHU.

N3yuyenue yueOHOTO MpeMeTa IMpeInoiaraeT OCBOCHUE CIEIYIOIUX 00X
KOMIIETEHITUH

OK 01 BeiOupate crnocoObl pemieHds 3agad  npodeccuoHambHON
NEATENIbHOCTU TPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02 Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IIOMCKA, aHaiu3a M
UHTepIpeTanuu nHpopmanuu, 1 THGOPMAIIMOHHBIE TEXHOJIOTUH JIJISI BHITIOJIHCHHUSI
3a/1a4 mpodeccuoHaIbHOM EeATeTbHOCTH.

OK 03 ITnanupoBaTh U peaau30BBIBATh COOCTBEHHOE MPO(ECCHOHAIBHOE H
JIMYHOCTHOE pa3BUTHE, MPEANPUHUMATEIBCKYIO JEATENBHOCTD B
npodeccruonansHO# chepe, UCIoNb30BaTh 3HAHUS 10 (PMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYaLUsX.

OK 04 DddextuBHO B3auMOACHCTBOBaTH W pabOTaTh B KOJUICKTUBE M
KOMaH/IE.

OK 05 OcyuectBisiTh YCTHYHO W THMCbMEHHYIO KOMMYHHKAIMIO Ha
rocyJapcTBEHHOM si3bike Poccuiickoit ®Dexaepanuu ¢ ydyeToM OCOOEHHOCTEH
COLMAIIBHOTO U KyJIbTYPHOTO KOHTEKCTa



OK 06 IIposBnATh IPaXJaHCKO-TTaTPUOTUYECKY IO [IO3ULHUIO,
JEMOHCTPUPOBATh  OCO3HAHHOE IOBEJECHHE HAa OCHOBE  TPAAUIMOHHBIX
oOLIEYeIOBEYECKUX IIEHHOCTE, B TOM YHCIE C YYE€TOM TapMOHHU3ALUU
MEXHAIIMOHAJIBHBIX M MEXPEJIUTHO3HbIX OTHOLIEHHWH, NPUMEHATh CTaHAAPTHI
AHTUKOPPYHIIMOHHOTO MOBE/ICHUS.

OK 07 CopeicTBOBaTh  COXPAHEHUIO  OKpPYXarolIeW  cpensl,
pecypcocOepexeHnI0, NPUMEHATh 3HAHUS 00 W3MEHEHHHM KJIMMAaTra, MPUHLHUIIBI
OEpeXJIMBOTO MPOU3BOJACTBA, HS(PGHEKTUBHO JACHCTBOBATH B YPE3BBIUYAWHBIX
CUTYalUsX.

JIM4HOCTHBIE pe3yIabTaThI

JIP1 | Oco3Haromuii ce0si rpakJaHUHOM U 3allIUTHUKOM BEJIMKOM CTpaHbl

[IposBrArOmMIA  aKTUBHYKO  TPaXKJAHCKYK)  IMO3ULUIO,  JIEMOHCTPUPYHOLIUH
IIPUBEPKEHHOCTh ~ NPUHLHWIIAM  YECTHOCTH,  IOPSJOYHOCTH,  OTKPBITOCTH,
SKOHOMHYECKHM AKTUBHBIA M yYaCTBYIOIIMU B CTYJAEHYECKOM U TEPPUTOPHAIBHOM
CaMOYNpaBJIE€HUH, B TOM 4YHCIIE Ha YCJIOBHSIX JOOPOBOJIbUECTBA, MPOJAYKTUBHO
B3aMMOJICHCTBYIOIIMI ¥  YYaCTBYIOIIMA B  JACSITEIBHOCTH  OOIIECTBEHHBIX
Opra"u3arui

JIP 2

CoOmromaronuii  HOPMBI  TIPABOTIOPAJIKA, CICAYIONIMNA HeajdaM TPaxIaHCKOTO
obmiecTBa, obOecreyeHuss Oe30macHOCTH, MpaB M cBoOox rpaxnaaH Poccun.
JlosmpHBIM K yCTaHOBKAaM M MPOSBIICHUSIM TPEJCTaBUTENEH CYOKYIbTYp,
OTJIMYAIOIIMKA HMX OT TIPyNI € JECTPYKTUBHBIM M JCBHAHTHBIM IIOBEICHUEM.
JIeMOHCTpHUpYIOIIMIT HENpUATHE U NPEAYyNPEeKAAIOMUN  COIIMAIbHO OMNacHOe
MOBEACHHUE OKPYKAIOIIHUX

JIP 3

[IposBasiomnii 1 JEMOHCTPUPYIOUIMNA YBAXKEHUE K JIIOISIM TpPyJa, OCO3HAIOLIWA
JIP 4 LIEHHOCTh coOcTBEeHHOrO Tpyaa. CtpeMsuuiics K OpMUPOBAHUIO B CETEBOM cperne
JMYHOCTHO U MPO(eCCHOHATBLHOTO KOHCTPYKTUBHOTO «IIU(POBOTO ClIEa»

Oco3Haroumii NpUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKa; YyBaXKaIOUIUil
JIP7 | cOOCTBEHHYIO U UYKYIO YHUKAIHHOCTh B PA3JIMYHBIX CUTYalUsIX, BO BceX popMax U
BHJIaX JESITEILHOCTH.

CoOnrogaronuii ¥ mponaranIupyoIui TpaBuia 310pOBoro u 6e3omacHoro oopasa
KU3HHU, CIOPTa; MPEAyNPexTAIONUid JTU00 MPEOo0ICBAIOIINNA 3aBUCUMOCTH OT
JP9 AJIKOTOJIs, TabaKa, MCUXOAKTUBHBIX BEIECTB, a3apTHBIX UTP U T.J. COXpaHSIONINI
TICUXOJIOTHYECKYIO YCTOWYMBOCTh B CHUTYaTHBHO CIIOKHBIX HWJIM CTPEMHUTEIHLHO
MEHSIOIIUXCS CUTYAIHIX

3a0oTsmuiics O 3alldTe OKpYXKAarollel Ccpeapl, COOCTBEHHOW U  UYYXKOHU

JIP 10 .
0€30I1aCHOCTH, B TOM 4uciIe IU(PPOBOI

1.3. KonruecTBo 4acoB Ha OCBOCHHE paboueil mporpaMMbl
Ounas popma oOydeHust Ha 6a3e OCHOBHOTO 0011ero o0pa3oBaHus
- MakcumanbHast yaeOHas Harpy3ka 251 gac.
- OO6s3arenpHas aynuTOpHAs yueOHas Harpy3ka 234 4acos.
B TOM YHCJIE:
— TeopeTtndeckoe ooyuenue 176 vaca;



— MPaKTHUYECKHE 3aHATUS D8 4acos,;
— KOHCYJIbTAlUA 5 4acosB;
- [IpomesxyTouHas arrectanus B popMe sk3ameHa 12 yacos



2. CTPYKTYPA U COIEPXKAHUE PABOYEI [TPOI' PAMMEBI

2.1 O6bem paboueil mporpaMMbl y4eOHOT'O MpeAMETa M BUIbI Y4eOHOU paboTh
ouHOM (popMbl 00yueHUs Ha 6a3e OCHOBHOI'O O0IIEro 00pa3oBaHUs

Bun yae6HO#I paboThI Ob6bvem
9acoB

MaxkcumanbHas yueOHasi Harpy3Ka (BCero) 251
OO0s13aTenbpHas aymuTopHas yaeOHas Harpy3ka (Bcero) 238
B ToMm uucne:
[IpakTuyeckne 3aHATHS 58
Koncynpranuu 5
[TpomexxyTounas arTectamus B Gopme IK3amMeHa 12




2.3. Temaruueckuii mjaaH u cojepkanue padbouei nporpammsel yueOHoro npeamerayI1.04 Marematuka
Ounas popma oOyudenus Ha 6aze cpenHero ooiiero oopasoBaHus

HaMMCHbBIICC 3HAUYCHU A (I)YHKLII/II/I, TOYKH 3KCTPCMYyMa.

HaumenoBanue pasnenoB u Coneprxanue yueOHOTO MaTepuraa, JJabopaTopHbie padOTHI U MPAKTHUECKHE O0BeM )
TeM 3 3aQHSITHSI, CAMOCTOSITEIIbHAS paboTa 00yJarOIIUXCS, 9acoB % 2 2
: 252
: =28
2 sE°
S}
1 2 3 4 3)
1 kypc 1 cemectp
Tema 1. PazsuTtue nonstus Conepxkanue yaeOHOro MaTepuasa
0 4ucIie 1 JeiictButenpHble yncina. [IpubnnkxeHHble BEIUNCICHNUS. 2
[IpakTideckue npuemMbl BHIYUCICHUHN ¢ TPUOIMKEHHBIMH TaHHBIMU.
PaBHOCWIIBHBIE ypaBHEHMS, CBOMICTBA PABHOCWIBHBIX YpaBHEHUN. Pemenne 2
2 JMHENHBIX YpaBHEHUH. Penienne kBajjpaTHhIX ypaBHEHUN U yPaBHEHUH,
MPUBOJAUMBIX K KBaJPaTHBIM. JIP 2 - JIP
Tema 2. YpaBHeHUs Conepkanne y4eOHOro MaTepuasa 4, JIP 7 MP
HEpaBEHCTBA 3 Onpenenurenyu BTOPOTO MOPAJKA, TPETHETO MOPsIIKa 2 I, MP 2,
4 Pemenue cuctemM ypaBHEHUI ¢ IByMsI HEU3BECTHBIMU. 2 MP 71IP 5,
OCHOBHBIE TPUEMBI PEIICHUS CUCTEM YPABHEHHMIA. ITP 6 OK 1,
HepaBeHnctBa ¢ 04HO# IEPEMEHHOM, UX CBOMCTBA, PEIICHUE HEPABEHCTB U CUCTEM 2 OK 4
5 HepaBeHCTB. Mcnonib30Banne CBOMCTB U rpaduKoB (QYHKIUI IpU pelieHun
HepaBeHCTB. MeTo] HHTEpBAJIOB.
6 Pemienne nppanoHaIbHBIX YpaBHEHUH. 2
[IpakTuueckoe 3aHsiTHE
7 | Penienue uppanmoHanbHBIX YPaBHEHHIH. 2
CopepxaHnue yueOHOro Marepualia
8 Oynkuuu. O6acTh onpeAeNeHUs © MHOYKECTBO 3HaUeHUM; rpaduk GyHKIUY, 2
Tewma 3. @yHK1IMH, UX noctpoeHue rpapukoB QYHKINH, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMHU.
CBOMCTBA U I'pauKu. CBoiicTBa (hyHKLIMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 2
9 HNepuoIMYHOCTb. [IpoMexyTkH Bo3pacTanus U yObIBaHUs, HauOOJIbIIEE U




Oo6patnbie pyakuu. O0IaCTh ONIPEICIICHUS U 00IaCTh 3HAYECHUI 00paTHOM

10 ¢ynkuuu. I'paduk obparHoit GpyHKuMK
Conepxanme yueOHOTO MaTepuaa
11 [Tonarue crenenn yncna. KopHu HaTypaabHOM CTENEHU U3 YUCIIA U UX CBOMCTBA.
CTeneHu ¢ parioHAIbHBIMU ITOKA3aTeNIIMU M X CBOMCTBA.
12 CreneHu ¢ IeHCTBUTENBHBIMU MOKA3ATEISIMUA U HIX CBOfICTBEL [TpeoOpaszoBanue
paIMOHATBLHBIX ¥ UPPANMOHAIBHBIX CTCTICHHBIX BBIPAKEHUI.
[IpakTHueckoe 3aHsTHE
13 | CBoiicTBa cTeNeHU ¢ ICHCTBUTEILHBIM ITOKA3aTEIIEM.
Conepxkanue yaeOHOTo MaTepuasia
14 CrenenHas ¢pyHKIMSI, €€ CBOICTBa U Ipaduk.
[lokazarenpHas QyHKIIMSA, €€ CBOMCTBA U TpaduK.
15 | IIpeoOpa3zoBaHue MOKa3aTEIbHBIX BEIPAKECHUI.
16 Jlorapudm. Jlorapudm gucia. OcHOBHOE JOTapuUPMUIECKOE TOKIECTBO.
CaoiicTBa jorapu¢mMoB.
JlecaTHYHBIE U HaTypaJbHBIE JTIoTapudMEl. [lepexo K HOBOMY OCHOBaHHUIO JP 2 - JIP
Tema 4. Koprw, creneny a 17 norapudma. JlorapudmupoBanue u MOTSHIIMPOBAHKE ATEOPANIECKUX BHIPAKCHHI. 4, JIP 7 MP
noraprpmI. 18 | IIpeoOpazoBanme anreOpandecKux BIPAKCHHM. 1-MP 3,
19 Hp606p330PaHI/Ie paloHaNbHbBIX, HPPALMOHAIIBHBIX, CTETIEHHBIX U MOKA3aTeIbHbIX 1\3271 ’H(EK8
BBIPAKEHUH. > OK 4
20 | [IpeoOpazoBanue sorapuGmMUIECKUX BIPAKCHUN. ’
21 | Iloka3aTenbHble YpaBHEHHUSI, KX BUJIbI U PEIICHUE.
22 | Pemenne nmoka3areabHBIX YPAaBHCHHI.
[IpakTnueckoe 3anatue
23 | PemeHue noka3areinbHBIX YPaBHEHUH.
CopepxaHnue yueOHOro MaTepuaa
24 | PemieHue noka3aTelbHBIX HEPABEHCTB, OCHOBHBIE MPUEMBI UX PEIICHHUS.
[IpakTnueckoe 3aHaTue
25 | PemeHue noka3aTenbHBIX HEPABEHCTB.
CopepxaHue yueOHOTro MaTepralia
26 | PemeHue noka3aTenbHBIX ypaBHEHUH, HepaBeHCTB. CaMocTosiTeNnbHas paboTa.

CopepxaHue yueOHOTo MaTepralia




27 Jlorapudmmueckas QyHKIH, €€ CBOWCTBA U TpaduK. 2
[Toctpoenue rpadukos orapupmMuieckoi GpyHKIHH.
28 | Jlorapudmuueckue ypaBHeHHs, UX BUAbI. OCHOBHBIE TPUEMBI UX PEIICHUS. 2
29 | Pemenue norapuMu4ecKux ypaBHCHHN 2
[IpakTHueckoe 3aHsATHE
30 | Pemenue norapuMu4eckux ypaBHECHHIHA 2
Conepxanme yueOHOTO MaTepuaa
31 | Jlorapudmuueckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PEHICHUS 2
32 | Pemenue norapu)Mu4YecKuX HEPABEHCTB. 2
[IpakTrueckoe 3aHsTHE
33 | Pemenue norapuMuyeckux HEPaBEHCTB. 2
Conepxanme yaeOHOTO MaTepuraa
34 Pemenue norapugmuueckux ypaBHEHH, HEPaBEHCTB. 2
CamocrositenpHas padora.
Coniepxanme yaeOHOTO MaTepuaa
35 | Pagmannas mepa yria. 2
36 CuHyc, KOCHHYC, TAHT€HC U KOTaHreHC uucia. OCHOBHbIE TPUTOHOMETPUYECKHE 2
TOKJIECTBA.
37 | ®opmynsl npuBeaeHus. Dopmyssl cioxeHus1. @OpMyIIbl ABOWHOTO yTJIa. 2
[IpakTrueckoe 3aHsTHE
38 | [IpeoOpazoBaHue NPOCTEHITUX TPUTOHOMETPUIECKUX BBIPAKCHHM. 9 2
Copepxanue yueOHOro Marepuaiia TP 4 MP 1|
Tema 5. OCHOBLL 39 gnggpawBaHHe CYMMBI TPHTOHOMETPHECKHX byHKIMi B NPOH3BECHN. 2 “MP 3, MP
TPUrOHOMETPHH peolpasopanie NPOH3BEEHMH TPUrOHOMETPHYECKHX (GyHKIUN B CyMMBI. 5. MP 6 [TP
40 | I'paduku TpuroHoMeTpuueckux GyHKIud Yy = SIiNX, Y = COSX. 2 1 TIP 7 OK
41 | I'paduku TpuroHomerpuueckux GpyHkuuii y = tgx, y = ctgx. 2 ’1 _OK3
[IpakTnueckoe 3aHaTue
42 [TocTpoenue rpaduxos TpuroHomerpudeckux Gynkuuii. [Ipeo6pasoBanue 2
rpauKoB.
CopepxaHue yueOHOTro MaTepralia
OO6patHble TpUroHOMeTpuUYeckre QyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHT'€HC 2
43 | yncna.

IIpeo6pazoBaHre 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIHII.




44 | Penenue npocTeINX TPUTOHOMETPUYECKUX YPABHEHUM. 2
[TpakTUyeckoe 3ausTHe
45 | Pemenue npocTelnX TPUTOHOMETPUYECKUX YPAaBHEHUM. 2
Cozepxanue yueOHOTO MaTepuaia
46 | Pemenne 6oJiee CIOKHBIX TPUTOHOMETPHYECKHX YPABHEHUH. 2
[IpakTrueckoe 3aHsTHE
47 | Pemenue 6oJiee CIOKHBIX TPUTOHOMETPHUYECKHX YPABHEHUH. 2
Conepxkanue yaeOHOTo MaTepuasa
48 | Tpuronomerpuueckue ypapaeHus. CamocTosiTeNbHas padoTa. 2
Uroro 3a 1 cemectp | 106
B ToMm uucne:
Teoperndeckoe oOydeHue | 76
[Mpaktuueckue 3ausTust | 20
Koncynpranus | 4
[Tpomexxyrounas arrecranus | 6
1 xypc 2 cemecTp
Copepxanue yueOHOro Marepuala
1 | IloHatue MHOXeCTBa 2
Tema 6. OCHOBBI TEOpHUH
MHOECTB U TpadoB 2 Honsmue rpaga 2
IIpakTrueckoe 3aHsTHE
3 [IpuMeHeHne Teopur MHOKECTB U Ipad)OB MPU PEIICHUH 33134 2 P 1-JIP 4,
Coneprkanue yaeOHOro MaTepuasa JIP 7,JIP 9
4 OcHOBHBIE TOHATHS KOMOMHATOPUKH. 3a1a4M Ha IMOJICYET YhCiia pa3MelleHUH, 2 MP 1, MP
Tema 7. DnemMeHTbI MIEPECTaHOBOK, COUETAHUM 2, MP 4,
KOMOHMHATOPUKH 5 ®opmyna buHoma HproToHa 2 MP 7 I1P 4,
[IpakTrueckoe 3aHsATHE I1P 12, TTP
6 | Pemenue 3a1au Ha nepebOp BAPHAHTOB. 2 130K 1,
Cozepikanue yueOHOTro MaTepuaia OK 4 -0OK
Co0bITHe, BEposTHOCTH COOBITUA. Kiaccuueckoe onpenenenue BeposiTHOCTH 2 6
Tewma 8. DnemMeHTs TEOpUH 7 .
BEPOATHOCTCI. CJIy4aifHOTO COOBITHSL.
[IpakTiueckoe 3aHaTue
8 | Pemenue 3aau Ha KJIACCMYECKOE ONpeIesICHHE BEPOSTHOCTEH 2
Tema 9. Conepxanye yueOHOTO MaTepuana




TlocnenoBarensHOCTH

[Nonsitue npenena ¢pynkuuu B Touke. OCHOBHBIE CBOWCTBA Mpejiena GyHKIUH.

9 [Ipenen ¢pynkumu B Touke u Ha 6eckoHEYHOCTH. [IepBhIif 1 BTOpOI 3aMedaTenbHbIC
IIpCICIbI. AP 1, JIP 2,
10 Brraucnenue npenenoB GyHKIUH ¢ TOMOIIBIO PACKPBITUSI HEONPEACTICHHOCTEH, C JI%) 13I’PH1P
TIOMOIIBI0 ()OPMYIT TIEPBOTO M BTOPOTO 3aMEYATEIHHBIX MPEJIEIIOB. MP 2 IIP ’9
[IpakTHueckoe 3aHsATHE P 10 HP’
11 Brraucnenue npenenoB GyHKIUHN ¢ TOMOIIBIO PACKPBITUS HEOTPEAETICHHOCTEH, C 18 OI,( )
MTOMOIIBI0 (POPMYII IEPBOTO U BTOPOTO 3aMEYaTEIbHBIX NPEIETIOB. OK 7 ’
Conepkanne yueOHOro MaTepuasa
12 | Beruncnenne npenenoB Gpyakmun. CamocTosiTenbHas paboTa.
Conepkanne yueOHOro MaTepuasa
13 [IpousBonnas. [lousatue o mpon3BogHON GYyHKIIMHU. YpaBHEHHE KacaTebHOMN K
rpaduky ¢byHxiuu. [Ipon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMH.
14 | [Ipou3BoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEIACHHMSI, YACTHOTO (YHKIIMH.
[IpakTrueckoe 3aHsTHE
15 [IpousBoiHbIE CyMMBI, Pa3HOCTH, POU3BEACHUS, YACTHOTO OCHOBHBIX
AJIeMEHTaPHBIX (QYHKITUH.
16 | Onpenenenue cinoxunoi pyaxnuu. {nddepenumnpoBanne cnoxxuon GyHKINUN.
[IpakTrueckoe 3aHsATHE JIP 1, JIP 2,
17 | InddepennmmpoBanne CI0XHON (YHKITHH. JIP 4, JIP
Tewma 10. Tiponssoas Coneprkanue yaeOHOro MaTepuasa 10 MP 1,
18 Pemenne mpumepoB Ha Bce hopmyinbl quddepeHInpoBaHus. MP 2 I1P 9,
CamocrostenpHas padora. I1P 10, ITP
19 [IpumeHeHue MPor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI U MOCTPOCHUIO IPAPHUKOB C 170K 1,
TIOMOILLIO IEPBOM ITPOU3BOJHOM. OK 7
20 | IlpumeHeHnue NpOM3BOJHOMN K UCCIETOBAHHIO (PYHKINN U TOCTPOCHHUIO IPpaUKOB.
[IpakTHueckoe 3aHaTue
21 [Ipumenenue npovI/BBoI[Hoﬁ K HCCIIE/I0BAHUIO byHKIMI U TOCTPOCHHUIO IPaUKOB €
MOMOIIIO0 BTOPOl MPOU3BOTHOIA.
CopepxaHue yueOHOTro MaTeprala
29 HccnenoBanue v nocTpoeHue rpauKoB ¢ MOMOIIBIO BTOPOM TPOU3BOTHOM.

CaMocTosTeNnbHAS pa60Ta.




[IpousBoanas o6paTHO# GyHKIUN 1 KoMno3unuH Gpyakmu. [Tpumepst

23 | MCIOJB30BAHMUS MPOU3BOTHOMN JUTSI HAXOXKICHHS HAMITYUILIEro PEHICHUs B
MPUKJIAIHBIX 3ajauax.
[IpakTHueckoe 3aHsATHE
24 | Pemenne npuKkiIagHBIX 33024
Conepxanme yueOHOTO MaTepuaa
25 | Pemenue npukinagaeix 3agad. CamocTosTenbpHas paboTa.
26 Huddepenunan GyHKINUU U ero reomeTpudeckuii cMbici. [lpunoxenne
T depeHnrana K IpuOIHKEHHbIM BBIYMCICHUSIM.
[IpakTHueckoe 3aHsTHE
27 | lpunoxenne muddepennnana K npuOIMKEHHBIM BRIYUCICHHSIM
CopepxaHnue yueOHOro Marepuana
28 [TepBooGpa3nas. Heonpenenenuslit nHTErpai u ero cBoiicrea. Haxoxaenue
HEONPEJIeIEHHOT0 UHTEerpasa.
[IpakTrueckoe 3aHsTHE
29 | MaTerpupoBanue 1mo roToBeIM (GopMysiaMm.
Coneprkanue yueOHOTo Marepuana
30 | HaxoxJaeHHe HeolpeaeJeHHOr0 HHTErpajla METOI0M MOICTAHOBKH.
[IpakTrueckoe 3aHsTHE
31 | HaxosxneHue HeonpeaeIeHHOTO HHTerpalia Pa3IMIHbIMU CITIOCOOAMH. HJI;I} ;HJI;PZ ’
Copeprxanue yueOHOTo MaTepuaa 10 M’P 1,
Tema 11. Mrerpa 32 | Haxoxnenue HEOMpe/IeNIeHHOro HHTerpana CaME)CTOﬂTeJ'IBHaﬂ pabora. MP 2 ITP 9,
33 OmnpeneneHHbli HHTErpaa U ero reomerpudeckuii cMmbici. opmyna Herorona- IIP 10. [IP
Jletitbaua. OCHOBHBIE CBOMCTBA OINPECIICHHOTO HHTErpaa. 17 OI,< 1,
34 Bbruncnenue onpeeneHHOro MHTerpaia 1no roroBsIM (JopMysnaM U METOI0M OK 7
10JICTAHOBKHU.
[IpakTHyeckoe 3aHsATHE
35 | CrocoObl BBIYMCICHMSI ONIPEICTIEHHOTO HHTErpaa.
Conepxanue yueOHOTO MaTepuaa
36 HpI/IMeHeHI/Ee OTPEIENCHHOT0 HHTErpaa 1l HaX 0K ICHH IIOMaH
KPUBOJIMHEWHON TpaneIyH.
37 | IIpumepsl NpUMEHEHUs ONPECICHHOTO MHTErpajia B (pU3MKe U TeOMETPHH.

HpaKanecxoe 3aHATUC




38

Haxosx1eHne moma M KpUBOJIMHENHOM TPallenuH.

Conepkanue yd4eOHOrO MaTepuaia

39

Pemenue 3ana4 Ha HAXOKICHUE TIOMIAA KPUBOJIMHEWHOW Tpaneuu.

Conepkanue yd4eOHOTo MaTepuaia

40

KonTpossHast pabota

Tema 12. KoopaunaTs! 1
BEKTOPHI

Conepkanue yqaeOHOro MaTepuaia

41

[IpsimoyronpHas (AexkapToBa) cucTemMa KoopAuHAT B mpocTtpancTee. Gopmyna
PACCTOAHUA MCKY ABYMS TOYKaAMU.

42

YpaBHeHue cdepsbl, IIIOCKOCTH U IPSIMOT.

N

43

Bexropsl. Monyns Bektopa. PaBeHcTBO BekTOpoB. Cli0K€HHE BEKTOPOB.
YMHOK€EHHE BEKTOPA Ha YKACI0. Pa3nokeHnue BEKTopa 10 HalpaBIeHUAM. YTOJ
MEXIY IBYMsI BEKTOPAMH.

44

[Tpoexuus BekTopa Ha ock. Koopnuuate! BekTopa. CkansipHOE POU3BEACHUE
BEKTOPOB.

[IpakTrueckoe 3aHsTHE

45

Hcnonb30BaHMEe KOOPAMHAT U BEKTOPOB MIPU PEIIEHUU 3a]1a4.

Tema 13. [Ipsamblie u
IJIOCKOCTHU B IIPOCTPAHCTBE

Coneprxanme yueOHOTO MaTepuaa

46

AKCHOMBI CTEPEOMETPHUH U IPOCTEHIINE CIEACTBUS U3 HUX. B3auMHoe
pacroio’KeHue ABYX MPsIMBIX B IpocTpaHcTBe. [lapannensHocTs npsaMoil u
10cKocTH. [Tpu3Hak nmapanienbHOCTH NPSAMOM U INIOCKOCTH.

47

Omnpenenenue U MPU3HAK MapaIIETbHOCTH IIOCKOCTEeH. CBOWCTBA MapauieIbHbIX
IUIOCKOCTEH.

48

Omnpenenenre U NpU3HAK NEPIEHINKYIIPHOCTH NPAMOI U MmockocTu. CBs3b
MEX1y MapaJJIEIbHOCTHIO U NEPIIEHIUKYISIPHOCTHIO MPSIMBIX M IJIOCKOCTEH.

49

HaknonHast K mIockocTu u ee npoekius. Teopema o neprneHIuKyaspe u
HAKJIOHHBIX. Teopema o Tpex meprneHIuKynsapax. YTroia Mexay IpaMon u
I0CKOCTHI0. Teopema 0 cBOWCTBE yriia NpsIMOM C MITOCKOCTHIO.

50

JIByrpaHHbIi yros. Yroj Mexay II0CKOCTIMHU. IlepneHiuKyIsipHOCTb ABYX
iockocreil. Pemenue 3anau.

51

I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA: MapaJlIeIbHbIN EpeHocC,
CUMMETPHUS OTHOCUTENIBHO IIIOCKOCTH. [lapamnensHoe npoextuposanue. Inomans
OpTOroHaJIbHOM mpoekiuu. M300paxeHne npocTpaHCTBEHHbBIX QUTYP.

HpaKTqucxoe 3aHATUC

52

Pemenne 3amad mo teme: HpﬂMBIC 1 IIJIOCKOCTH B TPOCTPAHCTBC.

JP 1 - JIP
4, JIP 9, JIP
10 MP 1 -
MP 6 IIP 1,
ITP 14 - IIP
17, TIP 17
OK I - OK
3,0K5-
OK 7




Conepkanue yqaeOHOTO MaTepuaia

53

Perrenue 3a1a4 Ha HAXOXKJACHUE YTJIOB U PACCTOSHUIA B TPOCTPAHCTBE.
CamocTrosTenpHas padoTa.

Tema 14. MHOrOrpaHHUKU

Conepkanue yaeOHOro MaTepuaia

54

Bepmunsl, pebpa, rpanu MHOTOTrpaHHUKa. Pa3BepTka. MHOTOTpaHHbIE YTITbI.
Boinyxiibie MHOrorpanauku. Teopema Oitnepa. [Ipusma. [psmast u HakJioHHAs
npusMma. [IpaBuiibHas npusma.

[IpakTnueckas pabora

55

Brruncienue 0CHOBHBIX 2JIEMEHTOB MapasuIeseUIeI0B.
[Tapannenenunen. Ky6. ®opmysnsl miomaan O0OKOBOM U MOTHOM MOBEPXHOCTH
MIPU3MBI, IapaJuleJenunea.

CoJnepkanue yaeOHOTO MaTepuaia

56

[Tupamuga. [IpaBunbHasg mupamuga. Y ceueHHas nupamuaa. Terpasap. Dopmysisl
TJT0TIAa I OOKOBOM M MOJTHOM MOBEPXHOCTH Mupamupl. CedueHus Ky0a, MpU3Mbl U
nupamuiel. [IpencraBiaeHue o npaBIWIBHBIX MHOTOTPaHHUKAX (TETpasap, Kyo,
OKTa’Ip, 0AEKA3P, UKOCAIP)

IIpakTrueckoe 3aHsITHE

57

BrrancieHne OCHOBHBIX DJIEMEHTOB IMMpaMHuJbl.

Tema 15. Tema u
MTOBEPXHOCTH BPAIICHUS

Coneprxanme yueOHOTO MaTepuaa

58

Humuaap. OcHoBaHMeE, BRICOTA, OOKOBAs IIOBEPXHOCTH, 00pa3yIoIias, pa3BepTKa.
OceBble CEYCHHUS U CEUCHUS, MTAPAIUICIHbHBIE OCHOBAHHMIO.

59

Konyc. OcHoBanue, BbicOTa, 60KOBasi IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
OceBble ceyeHHsl U CEUCHHUs, TapauIeIbHbIe OCHOBAHUIO. Y CEUCHHBIN KOHYC.

60

[Tap u cdepa, nx ceuenusi. KacarenpHas miockocTh K chepe.

Tema 16. U3mepenus B
F€OMETPUH

Copnepxanue yueOHOro Marepuala

61

O6beM u ero uzmepenue. arerpansnas hopmyna oorema. opMynsl 00beMa Kyda,
NPSIMOYTOJIBHOTO MapajuIeNIeUIeIa, IIPU3MbI, IIMJIHHPA.

62

(DOpMy.]'ILI o0BbeMa IMUpaMuJibl 1 KOHYCA.

63

(DOpMy.]'ILI IJI1omaaun HOBerHOCTeﬁ HNUJINHAPA U KOHYCA.

64

®opmynsl 06bema mapa u mwiomaau chepsl. [lonodue ten. OTHOMIEHNE MOITa e
OBEpXHOCTEH 1 00BEMOB MOJOOHBIX TEJI.

65

Pemenue 3a1aq Ha HAX0XKICHHUE 00BEMOB U 138 (0) 11 60 (535 IMOBCPXHOCTHU
MHOT'OT'PaHHUKOB.

HpaKTI/I‘-IeCKOe 3aHATUC




Pemienue 3a1a4 Ha HAX0XkKAEHUE 0OBEMOB U ILIOLIAJIEH. TOBEPXHOCTH

66 MHOTOI'PaHHUKOB
Conepxanme yueOHOTO MaTepuaa
67 | Pemenue 3a1a4 Ha HAX0XIEHUE 0OBEMOB U IUIONIAICH MOBEPXHOCTH TeJl BPAIICHHUSI.
[IpakTHueckoe 3aHsATHE
68 | Pemenue 3a1a4 Ha HaX0XIeHNE 00BEMA U TUIONIAIU TIOBEPXHOCTH TEJI BPAIICHUSI.
Conepxanme yueOHOTO MaTepuaa
69 | Pemenue 3aa4 Ha HaX0XIeHUE 00bEMa 1 TUTONIA/IM TIOBEPXHOCTH TEJ BPAIICHUSL.
Uroro 3a 2 cemectp | 145
B ToMm uucne:
Teoperndeckoe ooyuenue | 100
[Mpaktudeckue 3ausaTust | 38
Koncynpramms | 1
[Tpomexxyrounas arrecranus | 6
Hroro mo yueObHoMy mipeamety | 251
B ToMm uucne:
Teopernueckoe oOydyenue | 176
[IpakTrueckue 3ausaTus | 58
Koncynpramus | 5
[IpomexxyTounas arrectanus | 12




3. VCJIOBUS PEAJIN3ALIAN PABOYEN ITPOT'PAMMBI

3.1. MarepuanbHO-TEXHHYECKOE 0OecrieyeHre
PabGouass mporpamma ydeOHOro mpeaMEeTa OCYIIECTBISETCS B Yy4eOHOM KaOWHETe
«MaremaTukay,
O6opynoBaHue yuyeOHOTO KaOMHETa:
- pabouue mMecTa AJis1 00yJaronnxcs;
- paboyee MeCTO MPeno1aBaTes;
- yueOHas JJOCKa;
- HarJs,IHbIE TOcoOus (TabIuLbl, WUTIOCTPATUBHBIM MaTepuan);
- YepTE)KHBIE U U3MEPUTEITbHBIC HHCTPYMEHTHI.
TexHuueckue cpeacTBa 00ydeHHUs:
- MyJIbTUMEIUMHBIN [IPOEKTOP;
- DKpaH;
- KOMITIBIOTED.

3.2. Undopmarmonnoe obecneuenne oOyuyeHus. [lepeyeHb peKoOMEeHAYyeMbIX y4eOHBIX
u3nanuii, UHTepHeT- pecypcoB, AOMOIHUTEIBLHOMN IUTEpaTyphI

OcHoBHas yueOHas TuTeparypa:

1. Marematuka, anreOpa u Hadajno Maremarudeckoro ananusa 10 kimacc Mepansik AT
2. Maremaruka, anreOpa u Ha4yajio MmaTemaTuueckoro ananusa 11 xkimacc Mepsmsk A.T.
3. T'eomerpus 10-11 kimacc Mep3isik AT

DIIEKTPOHHBIE PECYPCHI:

1. Ob KpWXT Upl'YIIC [DnexTpoHnHsbIil pecypc] : anexktponHas oubnumoreka Kpl KT
NpI'VIIC. — Pexxum noctyna : http://irbis.krsk.irgups.ru.

2.  OBC ZNANIUM.COM - http://znanium.com/

3. OBC IPRbooks — http://www.iprbookshop.ru/

4. CIIC Koncynpratllmroc — WSPS\Consultant_Stud\cons.exe

5. CIIC TAPAHT — \SPS\GarantClient\garant.exe



http://irbis.krsk.irgups.ru/
http://znanium.com/
http://www.iprbookshop.ru/
about:blank
about:blank

4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHMS PABOYEN ITIPOT PAMMBbBI

4.1. KoHTponb ¥ OLEHKa pe3ylbTaTOB OCBOEHHS y4eOHOro TMpeaMeTra OCYLIECTBISETCS
IIPENOIaBaTENIEM B [IPOLIECCE MPOBEACHUS TEKYILEI0 KOHTPOJIS U IPOMEXYTOUHOM aTTecTaluy (O4Has
dbopma oOyueHus).
Pesynbpratel ocBOCHMS OcHOBHbIE IOKA3aTENN OLIEHKH @®opMBl U METO/JIBI
pe3yJibTara KOHTPOJSI U  OLIEHKH
[TPE/IMETHBIE
YMeHHne onepupoBaThIIOHATUSAMU: yMETh OIIEpUpPOBATH noHATUAMH: | Texymuii
OIIpECICHNUE, aKCHOMA, TEOPEMa, ompejeneHue,  akcuoma,  Teopema, | KonTpois Bpopme
CJIEJICTBHE,CBOMCTBO, IPU3HAK, CIIEJICTBHE, CBOMCTBO, IIPU3HAK, | YCTHOTO OIIpOCa,
JOKa3aTeJIbCTBO, PABHOCHIIbHBIC JI0Ka3aTeNIbCTBO, PaBHOCUJIbHBIE | BBITIOJIHEHMUS
(bOpMyIUPOBKHU; YMEHNE (bOpMyIUPOBKH; MPAKTUYECKUX padoT,

dhopmynupoBaTh 00paTHOE U
IIPOTUBOIOJIOKHOE YTBEPKICHHE,
MPUBOAUTHIIPUMEPHI U
KOHTPIPUMEPHI, UCTIOTH30BATH METO/T
MaTeMaTUIeCKON HHIYKIINH;
MIPOBOJIUTH JTOKA3aTeIbHBIC
paccyXJeHus MpH pelIeHnu 3ajad,
OIICHUBATh JIOTHUECKYIO
MIPAaBUIIBHOCTD PACCYXACHUII.

yMeTb (popMyIHpOBaTh 0OpaTHOE U
IPOTHBOTIOJIOKHOE YTBEPIKICHHE,
-IIPUBOJUTH IIPUMEPEL U KOHTPIIPUMEPHI;
UCTIOJTB30BaTh METOJ] MaTEeMaTHIECKOM
WHAYKIINW;
MIPOBOANUTE NOKA3aTCIbHBIC
pacCcyKICHHUSTIPH pEIIeHUH 3a/1ad,
OLCHUBATD JIOTUYCCKYIO IMMPAaBHUIIBHOCTD
pacCyxJICHHIA.

tectupoBanusa. Popma
IIPOMEKYTOYHOU
aTTECTAllUU — DK3aMEH.

Vmenue ONICpUpPOBATH IMOHATUAMU:

YMETh

OIEepUpPOBATH MOHATHSIMH:

Texymmit

rpad, cBsA3HBINA Tpad, AepeBO, UK,

rpagp Ha  IJIOCKOCTH;  yMEHHE
3alaBaTh M  ONMCHIBaTh  Tpadbl
pa3IMYHBIMU croco6amu;

UCIO0JIb30BaTh rpadbl MPU peUICHUU

rpad, CBs3HBIA rpad, AEPeBO, IHKII,

rpad HaTIOCKOCTH;

- YMETh 3a/1aBaTh M OMKCHIBATh I'padbl

pa3IMYHBIMU CIIOCOOAMU;

- ICTIIOJIb30BaTh Tpadbl TPU PEIICHUH

MHOECTBO, MMOJMHOKECTBO, | MHOXKECTBO, TIOJIMHOXECTBO, omnepaiuu | Kontpoias Bpopme
orepanuu HajJl  MHOJXECTBaMU; | HaJ MHOXECTBaMH; YCTHOTO OTpoca,
yYMEHHE YMETb  HUCIOJIb30BaThb  TEOPETUKO- | BHIMOJIHEHUS
Hcnonb3oBath TEOPETUKO- | MHO>KECTBEHHBII amnmapar JUIS | IPAKTUYECKUX PadoT,
MHO>KECTBEHHBIII ~ ammapar  JUIsl | ONMCAaHUSl peaJbHBIX MpoleccoB U | TectupoBaHus. Popma
OMHCAaHUS pEAJbHBIX MPOIECCOB U | SBJICHUU M MpPU PEIICHUU 33/7a4, B TOM | IPOMEKYTOUHOMN
SBJIIGHUW M TIpU PELIEHUU 3a/a4, B | YKCJE U3 APYrUX YUeOHBIX MPEIMETOB. | aTTECTALUU —

TOM YHUCIIE U3 JPYTUX HK3aMEH..

y4eOHBIX MPEIMETOB.

YMeHue onepupoBaTh MOHATHAMH: | - YMETh  ONEPUpPOBATh  HOHATUAMU: | Tekymui

Kontposb Bhopme
YCTHOTO OTIPOCa,
BBITIOJTHCHHSI
NpakTUYECKUX pador,
tectupoBanus. Dopma

pacCykACHUs IJId pCIICHUA 3a1a4.

3a7ad.

3a/1a4. 3a/1ay. MPOMEKYTOUHOH
aTTECTAIMM — DK3aMEH.
Vmenue cBoGoaHO —onepupoBath | CBOGOJHO omepupoBath moHATHAME: | Tekymmii
TOHATHAMM: COYETaHME, | COUETaHUE,  MEPEeCTaHoBKa,  uucio | Konrpons Bpopme
[IEPECTAHOBKA, WYHCJIO COYETAHMIA, | COYETAHMN,  YMCIO  IEPECTAHOBOK, | YCTHOIO OIpPOCa,
YKCIIO  TEPECTAHOBOK,  OMHOM | 6uHOM HbloTOHa,; BBINOJTHEHHS
HeploTOHa;  yMEHHWE  NPHUMEHATH | - YMETh NPUMEHATH KOMOMHATOPHBIE | PAKTHYECKUX pPaboT,
KOMOMHATOPHBIE (axTh v | GaKkThl ¥ paccykKIeHus Jis pelieHus | TectupoBanus. Dopma

MIPOMEKYTOYHOU
aTTeCTallul — DK3aMEH.




YmMmenue ONCpUpOBaTL TOHATUAMMU:
HaTypajJbHOC 4YHCJIO, 0OCJI0C YHUCIIO,

OCTaTOK II0 MOAYJIIO, pallMOHAJIbHOC

yMEThb OIIEpPUPOBATH HOHSTUSAMU:
HaTypaJlbHOE YHUCJIO, LEJI0e YHCIIO,
OCTaTOK II0 MOJIYJII, PalMOHAIBHOE

. Texymmit
KonTpoas Bhopme
YCTHOTO OTIpOcCa,

YHUCJIO, HPPALUOHAIBHOE  YHUCIO, | YUCIO, UppaloHaIbHOE YKCJIO, | BBIIOJHEHUS
MHOJKECTBO HATypaJlbHBIX, IIEJBIX, | MHOKECTBO  HATypallbHBIX,  IIEJBIX, | IPAKTUYECKUX padorT,
palOHaNbHBIX, JNEHCTBUTENBHBIX | PALIUOHAIBbHBIX, JEHCTBUTENBHBIX | TeCTUpOBaHUs. Popma
qucesl;  yMEHHE UCIOJIb30BATh | YHCET; IIPOMEKYTOUHOMN
MPU3HAKU JEITUMOCTH, HAUMEHBLIUH | yMETh UCII0JIb30BATh IPU3HAKU | aTTECTALUU —
o0IIMiI JenuTeahb M HaUMEHbIIEE | JCTUMOCTH, HAaUMCHBIIMH  OOIIMI | PK3aMEH..
oOmiee kpaTHoe, anroput™M EBKimnza | Aenutens W HauMeHblee —oOriee
IIpY PELIEHUM 3ajay; 3HAaKOMCTBO C | KpaTHoe, airoputM EBkiuga npu
pa3IMYHbIMU HNO3UIIMOHHBIMHU | PEIIEHUU 3a/1ay;
CHUCTEMaMH CUUCIICHHUS. 3HaTh  pa3jMyHble  MO3UIMOHHBIMU

CUCTEMaMH CUUCIICHHUSL.
YMmenue cBoOOTHOOIIEPUPOBATH - yMerb CcBOOOJHO  omepupoBath | Texymui
MOHSTUSIMU: CTETIEHD C LEJIbIM HNOHATUSIMM:  cTeneHb ¢ 1enasiM | Kontpouss Bpopme
MI0Ka3aTeeM, KOpeHb HaTypaJlbHON 1oKaszareieM, KOpEeHb HaTypalbHOW | YCTHOIO OIpoca,
CTENEeHU,CTENIEHb PAlOHAIbHBIM CTENEHHU, CTENEeHb C PAlUOHAIBHBIM | BBIIIOJIHEHUS
ITOKa3aTeJeM, CTETIEHbC MoKa3aresem, CTETEHb C | mpakTUyeckux pador,
NeUCTBUTENBHBIM (BELIECTBEHHBIM) | JIEHCTBUTEIBHBIM (BemiecTBEHHBIM) | TecTUpoBaHus. dopma

MoKa3aTeseM,JIoTapudpM 4ucia, rokasaresuem, JorapupM uucia, CUHYC, | IPOMEXKYTOUHOM
CUHYC, KOCHHYC, U TaHT€HC KOCHHYC, ¥ TaHIE€HC MPOU3BOJILHOTO | aTTECTAlluU —
IIPOM3BOJILHOTO YHCIIA. qucna. DK3aMeEH..

YMeHue oneprupoBaTbIIOHATHSIMU: YMETh OIIEpUpPOBATH noHATUAMH: | Texymuii

TOXJECTBO, TOXKIECTBEHHOE TOJIECTBO, ToxkaectBeHHoe | Kontpoib Bpopme
npeoOpazoBaHue, ypaBHEHHE, npeoOpa3oBaHue, YpaBHEHHE, | YCTHOTO OIpOCa,
HEPABEHCTBO, CUCTEMAypaBHEHHI U | HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHWI U | BBIIIOJHEHUS
HEPaBEHCTB,PABHOCWIBHOCTh HEPaBEHCTB, PaBHOCUJIBHOCTD | MPaKTUYECKUX PadoT,
YpaBHEHUI,HEPABEHCTB U CUCTEM, YpaBHEHMH, HEPABEHCTB U CHUCTEM, | TecTupoBaHusa. Popma
palroHaNbHbIE, UPPALMOHAIIBHBIE, pauroHaNbHBIE, HMppALMOHAIIBHBIE, | TPOMEXKYTOYHOU
MOKa3aTelbHbIE, CTEIIEHHBIE, MoKazaresbHbIE, CTEIICHHBIE, | aTTECTALIUN —
JorapupmMuuecKue, norapudmuueckue, DK3aMEH...
TPUTOHOMETPUYECKUE YPABHEHUS, TPUTOHOMETPUUECCKHE yYpaBHEHMUA,

HEPaBEHCTBA UCUCTEMBI; yMEHUE HEPaBEHCTBA U CUCTEMBI;

peulaTbypaBHEHHMsI, HEPABEHCTBA U YMETh peuiartpb YpaBHEHMUH,

CHUCTCMBbI C IOMOIIBIOPA3JIUIHBIX

pUEMOB; pelIaThypaBHEHNUS,
HEPaBEHCTBA UCUCTEMBI C
MapaMeTpoM;IPUMEHSTh
ypaBHEHUS,HEPABEHCTBA, UX

CUCTCMbI JJIAPCIICHUS

MaTEMAaTHYCCKUX3ada4 M 3aJa4 U3
paSJ'II/ILIHHXO6J'IaCTeI71 HAayKu U

peabHOM
YKU3HU.

HEPAaBEHCTBA U CHUCTEMbI C IMOMOIIBIO
Pa3IUYHBIX TPUEMOB;

- YMETh peiiaTth ypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
- IPUMEHATHb YpaBHEHHs, HEPABEHCTBA,

nux CHCTCMbI JJIA pCeUICHUA
MAaTEMATHYCCKUX 3aJa4 M 3aJa4 Hu3
Ppa3INIHbIX obnacreit HAayKHU u

peaIbHOM KU3HHU.




YMeHnue cBOOOIHOOTIEPUPOBATH YMETh CBO0OOIHO onepuposars | Tekymui
noHATUAMH:TpaduK GyHKIMH, HOHSITUSIMHU: rpaduk ¢ynkiun, | Kontpomns Bpopme
oOpaTtHasiQyHKIHS, KOMIIO3HIIHS obpatHast ~ (QyHKIUS,  KOMIIO3MIIMS | YCTHOTO OIIpOCa,
¢bynkuui, nuueitHas GyHkums, byHKIHiA, JTUHEHas (byHKIUS, | BBIIOTHEHUS
KBajZlpaTu4Has (DyHKIMS,CTENICHHAs | KBaJpaTW4Has (YHKIMs, CTCNEHHAs | IPaKTUYECKUX pador,
GyHKIUS C HETBIMITOKA3aTeNeM, GyHKIMS ¢ LenbIM  TOKasareneM, | TectupoBaHus. @opma
TPUTOHOMETPHUYECKHE TPUTOHOMETPHUYECKHE GyHKIUH, | TIPOMEKYTOUHOMH
¢byHKIMH, OOpaTHBIE oOparHbIe TPUTOHOMETPUYECKHE | aTTECTAIINU —
TPUTOHOMETpHUYECKHE (DyHKIUH, byHKIMY, NoKa3aTenbHast U | DK3aMEH..
noKaszaTenbHas U jorapudmudeckas | jJorapupmuueckas QyHKIUH,
(GyHKIMU; yMEHHE CTPOUTH TPadUKNA | yMETh CTPOUTh Tpaduku  (QYHKIHIA,
(GyHKIUH, BRITIOJIHATH BBITIOJIHATH TIpeoOpa3oBaHus rpadukoB
npeobpazoBaHus rpaduKoB (G yHKIIHIA;
GyHKIUI; yMEHHE UCTIONH30BATh yYMETh UCTIOJIh30BaTh rpaduKu
rpaduKAPYHKIUN 111 U3ydeHUs GYHKIUN 11 U3YYEHHUS] TPOIIECCOB U
MIPOIIECCOB M 3aBHCUMOCTEH MpH 3aBHCHMOCTEH TpU PEIICHWU 3a1ad U3
peleHnn 3a1a4 U3 APYTUX YIeOHBIX | IPYTUX Y4eOHBIX MPEAMETOB | U3
MPEIMETOB U U3 PEATbHOM KU3HU; pEATbHOM KU3HH;
BbIpaXXaTb(hopMyIamMH 3aBUCUMOCTH | BBIpaXaTh (QOpMyJTaMH 3aBUCHMOCTH
MEX]ly BETHYMHAMU; YMEHHE MEX]ly BeTHUNHAMU;
CBOOOJHO OTIEPUPOBATHIIOHATHS: YMETh CBOOOHO OTIepUpOBaTh
9ETHOCTD (DYHKIIUHU,IEPUOTUIHOCTD | TTOHSATHS: 4ETHOCTh byHKIIH,
(byHKIINHT,0TPaHUIEHHOCTh MIEPUOUIHOCTD byHKIHIH,
(GYHKIIMY,MOHOTOHHOCTh (DYHKIIMH, | OTPAaHUYEHHOCTb byHKIMH,
IKCTpEMYM (G YHKIIUH, MOHOTOHHOCTh (D)YHKITUH, DJKCTPEMYM
HauOoJbIlIEe u HauMCHbINEe | yHKIUU, HauOOJbIIee ¥ HAMMCHBIIEE
3HaueHHs QYHKIMU Ha NPOMEXKYTKE; | 3HAYEHUS PYHKIMH HA IPOMENKYTKE;
YMEHMCIIPOBOAXUTD UCCIICAOBAHNE YMETh MpOBOJUTH HCCIeq0BaHuEe
(GyHKUMH; YMEHHE HCHONBL30BaTh | (hYHKIWH;
cBoiicTBa M rpadMku GYHKIMH JUIS | yMETh  MCIIONB30BATh  CBOMCTBA W
pellenys ypaBHEHWM, HEPABEHCTB M | rpadukud  QYHKUMH IS pelIeHus
3a7a4 C IapaMeTpamu; M300paXkaTh | ypaBHEHUI, HEPAaBEHCTB M 3ajad C
Ha KOOPJMHATHOM MJIOCKOCTH HapaMeTpamu;
MHOXKECTBA PEUICHUH  ypaBHEHUH, n300paxaTh Ha KOOPJIMHATHOM
HEPAaBEHCTB M UX CHCTEM. IUIOCKOCTH  MHOXECTBa pelIeHni

ypaBHEHUM, HEPABEHCTB U UX CUCTEM.
YMmeHnue  CBOOOJAHO OINEPHUPOBATH | YMETh CBOOOTHO onepupoBath | Texymui
MOHATUSIMU:TIOCIIEIOBATENLHOCTb, MOHSTUSIMHU: KonTpomas Bhopme
apudmernueckas nporpeccus, | Mocle0BaTeIbHOCTh, apudMeTHIecKas | yCTHOTO OIpoca,
reoMeTpuyecKas nporpeccusi, | mporpeccus, rEOMETPUYECKas | BBIMOJIHEHHS
0EeCKOHEYHO yObIBaroIas | nmporpeccus, OECKOHEYHO YOBIBaromIasi | MPaKTHUECKUX pabdoT,
reoMeTpuyecKas IPOIPECCUsl; | TEOMETPHYECKAs IIPOTPECCHSI; tectupoBanus. Popma
yMEHHE 3a/laBaTh | yMETh 3a/1aBaTh MOCIEIOBATEILHOCTH, B | POMEKYTOUHOM
MIOCJIEI0BATEIbHOCTH, B TOM YHCJIE C | TOM YHCJIE C TIOMOIIBI0 PEKYPPEHTHBIX | aTTECTAI[MH —
MIOMOIIBIOPEKYPPEHTHBIX (OPMYIL. dopmyi. HK3aMEH...




YmMmenue ONCpUpOBaTh IMOHATUAMU:

HENPEPBIBHOCTh GbyHKIUY,
acuMnToTel  rpaduka  QyHKIHH,
mepBas M BTOpas  IPOU3BOJHAS
GyHKIMH,  TeOMETpUYECKUN u

(U3HYECKUH CMBICT TPOU3BOJIHOM,

- yMETh OIEpPHUPOBATH MOHATHIMHU:
HETIPEPHIBHOCTh (PYHKIIUH, ACUMITOTHI
rpadpuka (GyHKUUH, TEepBas U BTOpas

IIPOM3BOIHAS ¢byHKIUY,
TreOMETPUYECKUN M (PU3UIECKUN CMBICI
IIPOU3BOJIHOM, nepBooOpasHasi,

Texymun

KonTpoas Bhopme
YCTHOTO OTpOCa,
BBITIOJTHEHHS
NPaKTUYECKUX pador,
tectupoBanusa. Popma

ITy4, TUIOCKHUI YTOJI, ABYIPaHHBIN yrod,
TpEXTpaHHBIN yroJ, mepecekaronuecs,
napajuiefibHble W CKPElIHBaroluecs
MpsIMBbIE, u

MEPIEHIUKYIIPHOCTD

napajieIbHOCTh
OpsSAMBIX U
MUIOCKOCTEH, YroJl MeXay HpsIMbIMHU,
YTOJI MEXIy NpsIMOM M IIOCKOCTBIO,
YroJI MEXAY IUIOCKOCTSIMM; YMEHHE
WCIOJb30BaTh MPU pPELIEHUH 3ajad
(baxTbI TEOPEMBI

YMCHUC OLICHUBATH|

M3YUCHHBIC u

MIaHUMETPUH,

yroJj, ABYIPAHHBIA YTOJl, TPEXTPaHHbIN
yToJl, epeceKaroluecs, napauieibHble

n CKPCHIUBAIOIIUCCA
IIPAMBIC, MapajiCJIibHOCTb u
MNEPNCHAUKYIISIPHOCTD MIPAMBIX u

IUIOCKOCTEM, Yroil MEXIy MpsIMBIMH,
yrol MEXIy MHpsIMON U IIOCKOCTBIO,
YroJI MEXAY TUIOCKOCTSIMH;

- YMETb HCIIOJIB30BaTh IPU PEUICHUH
3aJa4 U3ydeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHH;

- YMEeTb OIICHHMBATh pa3Mepbl 0ObEKTOB
B OKpYXKaroIlleM MUPE;

nepBooOpasHas, ONPENEIEHHBIN | ONIPEACIEHHBIN HHTETPaI; MPOMEKYTOUHOMN
WHTETpalI; YMEHHUE HAXOJIUTh | YMETh HAaXOJWTh ACUMNTOTHI rpaduka | aTTeCTalluu —
acuMnToTel  rpadpuka  (QyHKUWH; | QYHKIWU; JK3aMeEH..
YMEHUE BBIUUCIATH TPOU3BOJIHBIE | YMETh BBIYUCIISITH MIPOU3BOTHBIC
CYMMBI, TTPOU3BEICHUS], YACTHOTO M | CyMMBbI, TPOU3BEJCHMS, YaCTHOIO U
KOMITO3UITUH (DYHKIIUH, KOMIO3UIIUK  (PYHKIMHI,  HAXOIUTh
Haxonuth ypaBHEHHE KacaTelbHON K | ypaBHEHHME KacaTeIbHOM K TIpaduky
rpaduky GyHKIIY; yMeHue | QyHKIuU;
WCIO0JIb30BAaTh  MPOU3BOAHYIO Ui | YMETh MCIOJIb30BATh MPOU3BOAHYIO JUIS
uccienoBaHus  (QyHKIUH, UCCIEeI0BaHUs (byHKUINH, JUTSL
JUIS ~ HAXOXKJIEHUS  HAWIYYIIEro | HAXOXKJICHHUS HAWJIyYIlero pelIeHus B
pelieHus: B MPUKIAAHBIX, B TOM MPUKIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
YHClie COLUATbHO-DKOHOMUYECKHX U | SKOHOMUYECKHX u bu3IeCcKuX
¢buznueckux3agaydax, s 3a/a4ax, Ui OINpe/eieHHs] CKOPOCTH U
OTIpEeICTICHUSICKOPOCTH U YCKOPEHHUSI; | YCKOPEHUS;
HaxOJIUTh TUIOIAAA U 0OBEMBIGUTYD | HAXOIUTH IJIOMAIN U 00BEMBI QUTYD C
C TIOMOILbIO MHTErpaja;IpUBOAUTH | MOMOIIBIO HHTErpaa;
MIPUMEPHIMATEMATHIECKOTO [MPUBOIUTH MPUMEPHl MaTEMaTUYECKOTO
MO/JIEIMPOBAHHUS C TOMOILBIO MOJEJIIMPOBAHUS C MOMOIIBIO
muddepeHnnanbHbIX YpaBHEHUM. nudhepeHIMaNbHBIX YPABHEHUM.
YMeHue  HaxoAuTh BEPOATHOCTH| - YMETh HaXOAUTh BEPOSITHOCTH Texymmit
COOLITHII c HCIIONE30BaHMeM COOBITHH CHCIIOJIB30BAaHUEM Kontposs Bhopme
rpadHUECKHX  METOJOB;  OLICHUBATH rpaduuecKkux METOIOB; YCTHOTO OIpOcCa,
BEPOSITHOCTH  pEalbHBIX  COOBITHUI; BBITOTHCHIA
MPAKTHYECKUX pabdoT,
YMeHI{e ONEPUPOBATh  MOHATHUIMMY| TecTupoBarms. PopMa
Clly4ailHasi BeJIMYMHA. IPOMEKYTOUHOI
aTTecTaluuu —
HK3aMEH..
YMmenue  cBOOOJHO  ONEPUPOBATH| - yMeTb CBOOOJHO omepupoBath | Texymui
MOHSITUSIMU TOYKa, npsiMas, MOHATHUAMMU: TOUYKA, ITpsAMas, IJIOCKOCTD, KOHTpOHB B(I)OpMe
[I0CKOCTb, MPOCTPAHCTBO, OTpe30k, POCTPAHCTBO, OTPE3OK, JIyH, IJIOCKUH | YCTHOTO OIpoca,

BBINOJIHEHUS
IPAaKTUYECKUX pador,
tectupoBanus. Popma
MIPOMEXYTOUHOU
aTTecTalluy —
DK3aMEH...




pa3Mepbl OOBEKTOB B OKPYKAIOIIEM
MUDE; yMeHue OTIEPHPOBATH
MOHATUSAMH: MHOTOTPAHHUK, CCUCHHE
MHOTOT'paHHHKA, NPaBUIbHBIH

MHOTOTPaHHUK, TIpU3Ma, MHPAMHA
(durypa W TMOBEPXHOCTh BpAIICHUS,
[ATHH]ID, chepa,
[pa3BEpTKa CEUCHUs

KOHyca W UWJIWHIpPA, MapauIeIbHbIC

KOHyC,  wIap,

ITIOBEPXHOCTH,

OCHU WM OCHOBAHWUIO, CCUYCHHC IIapa,

cdepsl,
IUIUHApPA, KOHYyCAa; YMEHHE CTPOUTH

MJIOCKOCTD, Kacaromiascs

CeUeHHWE MHOTOIpaHHUKA, M300paxarh

burypsi u
MOBEPXHOCTH BpPALICHUS, UX CEUECHMUS,

MHOT'OI'paHHUKMU,

B TOM YHCJIE C TOMOUIBIO JIEKTPOHHBIX|
CpPEACTB; YMEHUE MPUMEHSTHh CBOMCTBA]

FEOMETPUYECKUX dburyp,
CaMOCTOSITEIBHO (bopMyIHpOBaTH
OTpeeNieHus  U3ydaeMblXx  Quryp,

BBIJIBUTATh TUIIOTE3BI O CBOWMCTBAxX WU
MpU3HAKaX TeOMETpUYecKux Guryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX;
YMEHHE TMPOBOJAUTH KiIacCU(PUKAIIHIO
buryp mno pa3iaMuHBIM TpU3HAKAM,
BBITIOJTHATh HEOOXOIMMBIE
NTOTIOTHUTEIbHBIE TOCTPOCHUS.

YMETb  ONEPUPOBATH MOHATUAMMU:

MHOI'OI'DaHHHUK, CEYCHHUE
MHOI'OI'DAaHHUKA, IIPaBUJIbHBIN
MHOTOI'DAaHHHUK, IIpU3Ma, HpaMuia

¢urypa ¥ TIOBEpXHOCTb BpAILICHHUSA,
HWJIUHIP, KOHYC, map, cdepa,pa3BépTka
IMOBEPXHOCTH, CCUCHUA KOHYCa u

HWIMHAPA, Tapayie]ibHBIE OCH HWIIH

OCHOBAHHIO, CEUCHHUE IIapa, IIIOCKOCTb,

Kacarommascs ctepsl, WIAH]IPA,

KOHYCa;

- yM€Th CTPOUTH CCUCHHUC
MHOT'OI'paHHHUKA,

- yMeTb U300pa)kaTb MHOTOTPAHHUKH,
Gburypsl 1 TOBEPXHOCTH BpAIICHUS, UX
CEYCHHS, B TOM UYHCIE C TOMOIIbIO
SJIEKTPOHHBIX CPEJICTB;

- YMETb  TNPUMEHATH  CBOMCTBa
FEOMETPUUECKUX PUTYD;

- yYMeTb CaMOCTOATEIBHO
dbopmyIpoBaTh omnpeneneHus
n3y4aeMbIx puryp;

- yMETb  BBIJIBUraTh  THIOTE3bl O
CBOMCTBAX 51 IpU3HAKaX

reoMeTpudeckux (¢uryp, 000CHOBBIBATH
WM OTIPOBEPTaTh HX;

YMETh MPOBOJAUTH  KJIACCHU(UKALIUIO
buryp 1o pa3aMYHbIM TNPU3HAKAM,
BBITIOJTHSATD HEOOXO0IUMBbIE

JOIIOJTHUTECIBHBICIIOCTPOCHU .

YMmeHnue  cBOOOJHO  ONEPHPOBATH
MOHATUSMHM: TIIOMIAIb PUTYPBI, 00BEM
(GUrypbl, BEIMYHHA YIJIa, PACCTOSHHE
OT TOYKH JIO TUIOCKOCTH, PACCTOSHHE

MCKIAY MMPAMBIMH, PACCTOSAHHUE MCEXKIY|

IJIOCKOCTSIMHU, IIoIIadb ctepsl,
[JIOIIAb IOBEPXHOCTH IHUPAMU/IBI,
MPU3MBI, KOHYCa, UWIHHIpa, OOBEM
KyOa, MPSIMOYTOJILHOTO
napajuiesenunesa, MMUPaAMU/IBI,
MpU3MBI, LUJIUHApPA, KOHYCa, IIapa;
YMEHUE HaXOJUTh OTHOIIIEHUE

00BEMOB MIOJJOOHBIX UTYP.

yMETh CBOOOJIHO OIIEPUPOBATH
MOHATUSAMH: TUIOIIAAb PUTYPHI, 00BEM
(bUryphl, BeJIMYMHA YIJIa, PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHHE
MEXTy MPSMBIMH,  PACCTOSHUE
MEXTYTUIOCKOCTSIMH, TIOMIAIb
cdepbl, TIOIIAIb TOBEPXHOCTH
UPaMUJIbI, TPU3MBI, KOHYCA, [IAJIHHIPA,
00BEM Kyba, IPSIMOYTOJIBHOTO
napasuIeseue1a, TUPaMUIbl, TPU3MBI,
WIMHPA, KOHYCa, 111apa;
- yMeThb  HAXOJHUTh
00BEMOBIIOIOOHBIX (UTYD.

OTHOIICHUC

Texymmit

Kontposb Bhopme
YCTHOTO OTpoca,
BBITIOJTHEHUS
MPAKTHYECKUX pabdoT,
tectupoBanus. Gopma
MIPOMEXYTOUHOU
aTTecTalluu —
HK3aMEH..




YMmenue  cBOOOJHO  ONEPUPOBATH
MOHATUSAMHU: JIBUKECHHUE, TTapaJuIeIbHbIA
MEepeHOC, CAMMETPHUS Ha MJIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT,
rpeoOpa3oBanne MONO0Ms, IOJT0OHBIE
(burypsr; YMEHHE
paBHbIE U MOJOOHBIE (UTYPHI, B TOM
npUpoe,
YMEHHE HCIIOJIb30BaTH)

pacro3HaBaTh
yucie B UCKYCCTBE,
APXUTEKTYPE;
rEOMETPUUECKUE OTHOIIEHHUS,
HAaXOJUTh N€OMETPUUYECKHE BEIUUYMHB]
(nnuHa, yroi, miomanb, 00bEM) Impy
PEIIeHUH 3a7ady M3 JPYrux Yy4eOHBIX
MPEIMETOB U U3 peaIbHOM JKU3HH.

- yMeTh CBOOOJHO ONEpUPOBATH
HNOHATUSAMH: JBM)KEHUE, NapajiebHbINd
IIEPEHOC, CUMMETPHSI Ha IJIOCKOCTU U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpazoBaHue Moa00Us, TOJO0HBIC
burypsr;

- yMETh  paclio3HaBaTh paBHBIE U
1no/00HbIe (UTYpbl, B TOM UYHUCIE B
IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;

- yMeTh HCII0JIb30BATh
r€OMETPUYECKUE OTHOLICHHUS,

HAXOJUTh T€OMETPUYECKUE BEITHMUUHBI
(nmuua, yrond, miomangs, oO0bEM) mpu
pelIeHny 3amad U3 JPYrux Y4eOHBIX
IPEMETOB M U3 PEaTbHOM KU3HU.

Texymun

KonTpoas Bhopme
YCTHOI'O OIIpoca,
BBIIIOJIHEHUS
NPaKTUYECKUX pador,
tectupoBanusa. Popma
IIPOMEKYTOYHOU
aTTeCTalluu —
IK3aMEH..

Ymenue  cBoOOJHO  ONEpPUPOBATH
IMOHATUSIMU . npﬂMoyroanaﬂ CUCTEMA
KOOp)II/IHaT, BCKTOp, KOOp}II/IHaTBI
TOYKHU, KOOp)II/IHaTI)I BCKTOpa, CYMMa
BEKTOPOB, TPOW3BEJCHUE BEKTOpa HA
YUCJIO, pa3l0XKEHHWE BEKTopa IO
0azucy,
BEKTOPHOE MPOU3BEICHUE, YTOT MEXKTY
BEKTOpPAMH;, yMEHHUE
BEKTOPHBIH W KOOPJIWHATHBIA METOJ|
TUTSI PEIICHUsI TEOMETPUYECKUX 3a71ad

3ajay JAPYrux Yy4eOHBIX MPEIMETOB;

CKaJIIpHOC  MMPOMU3BCIACHUC,

HCIIOJIB30BaTh|

- yMETb CBOOOJHO ONEpPUPOBATH
MOHATHUAMU: MPAMOYTroJibHass CHCTEMaA
KOOpAHHAT, BCKTOD, KOOpAWHAThI
TOYKH, KOOPAWHATBI BECKTOpPA, CyMMa
BEKTOpPOB, TPOU3BEIACHUE BEKTOpa Ha
YHUCJI0, Pa3JIOKEHUE BEKTOpa MO 0a3wucy,
CKaJIIPHOE TPOM3BENIEHNE, BEKTOPHOE
MIPOMU3BE/ICHHE, yromn MEXTY
BEKTOpaMH;  yYMEHHME HCIIOJIb30BaTh
BEKTOPHBINA U KOOPAUHATHBIMMETO T JIS
pelIeHUsT TEeOMETPUYECKUX 3agad M
3aJa4 JpYrux y4eOHbIX MIPEIMETOB;

OIEepUPOBATh MOHATUAMU: MaTpuLa 2x2

Texymmun

Kontposs Bhopme
YCTHOT'O OIIpoca,
BBITIOJTHEHUS
MPAKTHYECKUX pabdoT,
tectupoBaHusa. Popma
MIPOMEXKYTOYHOU
aTTecTaluu —
HK3aMEH...

PE3yJIbTaT, CTPOUTH MATCMATHUYCCKUC
MOJCIN C TTOMOIIBIO TCOMETPHUYICCKUX
MMOHSTHM u BCINYHH, peuIaTh|
CBJI3aHHBIC C HHUMH TIPAKTUYCCKUC

3aaavyu; COCTaBJIITb BCPOATHOCTHYIO
MOJCIIb u HHTCPIIPETUPOBATDH
HOJ'IyLIeHHHﬁ pe3yibTar; peuiaTp

- CTpOUTb MATCMATHUYCCKUC MOJCIN C
MMOMOIIIBKO TCOMCTPHUICCKUX MOHATUM U
BCJIIMYMH, DPCHIATh CBA3AHHBIC C HUMU
IMMPAKTHUYICCKUC 3aaYU;

- COCTaBJIATH BCPOATHOCTHYIO MOJICJIb

U UHTEPHPETHPOBATH  MOIYyYEHHBIN
pe3yabTarT;
pemaTth HpUKJIaIHbIE 3aauu

CpCACTBAMU MATCMATUYICCKOTO aHaJIn3a,

u 3x3,
OIICPpUPOBATH IIOHATUAMMU: MaTpuia| OIPENECITUTED MAaTpUIIbI,
2x2 | 3%3, ompelneinuTeNh MaTPHUIbL| F€OMETPUUECKUI CMBICIT ONPEACITUTEIS.
FEOMETPUUYECKUIA CMBICJ]
OIIPEICITUTEN.
YMeHHEe  MOJAENMpOBaThb  pPEAIbHbIE - YMETh  MOJEIMPOBATH  peayibHble | Tekymmuil
CUTyallUd Ha S3bIKE MAaTEeMaTHKWU; CUTyallMMHA A3bIKC MAaTCMAaTUKH, KOHTpOHB B(bOpMC
COCTABIISTH BBLIPWKEHUS, ypaBHeHus, ~ COCTABILITH BBIDAXKEHUS, YPABHEHU, | yCTHOIO ONpOca,
HEpPAaBEHCTBA M HMX CHUCTEMBbl IO | BBIIIOJHEHHUS
HEpaBEHCTBA W HX CHUCTEMBI IO
YCIIOBUIO 3a/1a4U; MPAKTHYECKUX pabdoT,
CIIOBUIO 3a7a4u HCCIIEIOBATH)
Y’ A, a - HCCIJIEOBATh MIOCTPOEHHBIE MOJIEIHU C | TECTUpOBaHUsA. Popma
[TOCTPOCHHBIC MOACIn Y mcmonp3oBanKeM ammapata aureOpsbl, | MPOMEKYTOYHON
MCIIOJIF30BAHAEM  almapara aireOpbl| MHTEPIPETUPOBATH MOJIyYECHHBIN | aTTeCTALlUKU —
MHTEPIPETUPOBATH MOJIyYCHHBIW| PC3YJIbTAT, SK3aMEH..




MPUKIAIHBIE  3aJa4d

(U3MUECKOTO XapakTepa.

UHUCJIC COIMAJIbHO-OKOHOMHUYCCKOI'O M

cpeacrBamu| B TOM qHuCJIC CcoraJIbHO-

MaTeMaTUYEeCKOI0 aHajau3a, B Tom IKOHOMHYCCKOI'O u  (pusnyeckoro

XapakTepa.

METO JJIA pemicHus

MaTeMaTUKU B
MNPUPOJHBIX W 001
MPOLECCOB W  SIBJICHUM

IIOHUMAaHHuEC 3HA4YUMOCTHU

YMenue BbIOMpaTh TOAXOMSAIIMMA | - YMETh BBIOMPATh MOAXOASIIUNA METO]

3ajauy; | AL PCHICHHA 3a/1a4H,

- IIOHMMAaTh 3HAYMMOCTh MAaTCMAaTHUKHU
B U3yYCHUU IIPUPOTHBIX u
O6HI€CTB€HHBIXHPOH€CCOB U SIBIICHHIA,

- yMETh  pPAcCIlO3HaBaTh  MPOSIBICHUE

W3y4YECHUH
€CTBEHHBIX

Texymmun

Kontposs Bhopme
YCTHOI'O OIIpoca,
BBIIIOJIHEHUS
MPAKTUYECKUX padoT,
tectupoBanusa. Popma

[PA3JIMYHBIM KOHTCKCTaM

COCTaBHBIC YaCTH; - YMCHHUE
OTIPENIETISATh ATAIbl PEIICHUS
3a/1a4y; - YMEHHUE BBISBIIATH U
sddekTuBHO Uckath Texkymuit
KOHTPOJIb B (popMe yCTHOTO
OTIpOCa, BHITIOJHCHUS
MPaKTUYECKHUX PaboT,
tectupoBanus. Popma
POMEKYTOUHOM aTTecTaIiuu —
sk3ameH. 40 unpopmaruio,
HEOOXOIUMYIO JUIS PEIICHUS
3a/1a4M U/ MU TpoOIEMBI; -
YMEHHE COCTABJISTH IJIaH
NEUCTBUS U ONIPEENATh
HE0OXO0IMMBIE PECYPCHI; -
YMEHHE Pealn30BhIBATh
COCTaBJIEHHBIHN IUIaH U
OIICHUBATh PE3yIbTAT U

> YMCHHC | 33x0HOBMATEMATHKN B HCKYCCTBE; POMEKYTOUHON
pacrno3HaBaTh NpPOSBIECHHE 3aKOHOB | yMeThb NPUBOIUTH NPUMEPHI | aTTECTAIIH —
MaTeMaTHUKH B WMCKYCCTBE, yYMEHHE | MATEMATHYECKUX OTKPBITUH | IK3aMeEH..
MaTeMaTHIEeCKHIX oTkpbITnii | MATCMATHICCKOM HAYKH.
poccuiickon u MHPOBOMU
MaTeMaTUYEeCKON HAYKH.
D opMbI U METO/IbI
PesyabTarsl P A
(dopMupyeMbie OcHoBHbIE TOKa3aTeTHOIEeHKH KOHTPOJISA M OLIeHKH (¢
P — pe3yJjbTara INPUMECHECHUEM
m AKTHBHBIX U
KOMIICTEHIHH) MHTEPAKTHUBHBIX
METO/10B)
OK 01 Bei6upatb crmocoObl | - yMeHHEe pacrio3HaBaTh 3aaqy Texymuit KOHTPOJb B hopme
pereHns 3a1au W/unv mpo0iemMy B YCTHOTO OTIPOCA, BHITIOJTHEHUS
npodeccHoHaTbHOf poeCCHOHATHPHOM H/WJTH MPaKTUYECKUX PadoT,
COLIMAJILHOM KOHTEKCTE; - rectupoBanusi. opma
NesITeNbHOCTH .
YMEHHE aHATU3UPOBATH 3a]a4y MPOMEXYTOUHOM aTTecTaluy —
PUMCHUTCIIEHO K U/WIH IPOOJIeMY U BBIJENATD €€ PK3aMEH.




MOCJIEICTBUSL CBOUX JEHCTBUI
(caMOCTOSITEIIbHO WIIH C
IIOMOIIBIO HACTABHUKA); -
3HAHHWE U IOHUMaHUe
AKTyaJIbHOTO
npodeccHnoHaTBLHOTO |
COIMAIILHOTO KOHTEKCTA, B
KOTOPOM MPUXOAUTCS PaboTaTh
Y )KWTh; - 3HAHUE OCHOBHBIX
UCTOYHUKOB UH(POPMAIUU H
PECYPCOB JIJIsl pEIICHMS 3a/1a4
po06ieM B Ipo(hecCHOHATLHOM
W/WIIA COIUATTbHOM KOHTEKCTE.

OK 02 Ucnonb3oBath
COBPEMEHHBIE CpPE/ICTBA
MOMCKa, aHATIU3a U
WHTEePIPETAIIN
uHpopMaLuu, U
nH(OpMaLMOHHbIE
TEXHOJIOTUH JIIsS
BBITIOJIHEHUS 3a7a4
npohecCUOHATBHOM
NesITeNIbHOCTH

- 3HaHWE TIPUEMOB
CTPYKTYpHpOBaHUs HHPOPMAITUH U
(dhopmaTa opopMIIeHUsT PE3YIBTATOB
MOMCKa MH(POPMAINH; - 3HAHNE
COBPEMEHHBIX CPEJICTB U YCTPOUCTB
nH(pOpPMATH3ALINH, TTOPSIOK UX
MIPUMEHEHHSI U TIPOTPaMMHOE
obecrneueHue B MpodeccuoHaIbHOM
NEeSITeIbHOCTH, B TOM YHUCIIE C
WCII0JIb30BaHUEM ITU(PPOBBIX
CpeiCcTB

Texkymuii KOHTPOJIb B hopme
YCTHOTO OIPOCa, BBINOJIHEHUS
MPAKTUYECKUX padoT,
rectupoBanus. Popma
MMPOMEKYTOUYHOM aTTECTANH —
PK3aMEH.

OK 03 ILmanupoBath u
[peain30BbIBATh
cOoOCTBEHHOE
npodecCHoHaNBHOE U
IMTUYHOCTHOE pa3BUTHE,
MpeapPUHIMATENbCKYIO
NesITeNbHOCTD B
npodeccuoHanbHOM chepe,
MCII0JIb30BAaTh 3HAHUSA T10
MpaBoOBOM M (PMHAHCOBOM
FPaMOTHOCTH B Pa3JIMYHBIX
PKU3HEHHBIX CUTYaIIHIX

YMEHHE MPUMEHSITh COBPEMEHHYIO
Hay4HYIO PO (HEeCCHOHATLHYIO
TEPMHUHOJIOTHIO; - YMEHHE
OTIPEJIeNIATh U BBICTPauBaTh
TPAEKTOPUU MPOPEeCCUOHATBHOTO
Pa3BUTHS U CaMOOOpa30BaHUs; -
3HAHHWE COBPEMEHHOW HAYYHOU U
npodeccuoHanbHON TEPMUHOIOTHH;
- 3HAaHHE BO3MOXHBIX TPACKTOPUI
npodeccuoHaNbHOTO Pa3BUTHS U
camo00pa3oBaHuUsL.

Texymuit KOHTPOJb B hopme
[YCTHOTO OTIPOCa, BBITIOJIHEHUS
MPaKTUYECKUX paboT,
rectupoBanus. Dopma
MPOMEKYTOUYHOM aTTECTAUK —
PK3aMEH.

OK 04 DddexTrBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaH]1e

- YMCHHC OPraHU30BbIBATH pa60Ty
KOJUICKTHBA U KOMAH/bI; - YMCHHC
B3aMMOJECHCTBOBATH C KOJlJIeraMu,
PYKOBOACTBOM, KIIMCHTAMU B XO€
HpO(bCCCPIOHﬂJ'ILHOfI ACATCIBbHOCTH,
- 3HaHUC OCHOB HpOCKTHOﬁ
JACATCIIbHOCTH.

Texkymuit KOHTPOJIb B hopme
[YCTHOT'O OTIPOCa, BBITIOJITHEHUS
MPAKTHYECKUX padoT,
rectupoBanusi. opma
MPOMEXKYTOUHOM aTTecTaIuy —
PK3aMEH.

OK 05 OcymecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eToM 0cOOEHHOCTEH

CONUAJIBHOTO U KYJIbTYPHOT'O

[TpumensaTh HHGOPMAITMOHHBIE
TEXHOJIOTUH UCIIONB30BaTh PU
paboTe Ha 3aHATHUSAX.

Texymuii KOHTPOJIb B popme
YCTHOT'O OIIPOCa, BBIIOJIHEHUS
MPaKTUYECKUX padoT,
rectupoBaHud. Popma
[IPOMEKYTOUYHOU aTTeCTalUU —
DK3aMEH.




IKOHTCKCTa

OK 06 IIposiBiisATh
IPaKIaHCKO-
MMaTPUOTUYECKYIO MIO3ULIHIO,
NEMOHCTPUPOBATH
OCO3HAHHOE IOBEJCHHUE Ha
OCHOBE TPaIULIHOHHBIX
[POCCUHCKHUX JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM, B
TOM YHCJIE C y4ETOM
rapMOHM3aLUN
MEKHALIMOHAJIBHBIX U
MEKPETUTHO3HBIX
OTHOILEHUW, TPUMEHSATh
CTaHIApThI
AQHTUKOPPYILIMOHHOTO
[MOBEJICHUS

- YMEHHE OINUCHIBaTh 3HAYUMOCTb
CBOEH CIIELIUAIILHOCTH; - YMEHUE
MIPUMEHSTH CTaHJapPThI
AHTUKOPPYILIMOHHOIO IOBEACHNUS; -
NOHUMAaHHE CYITHOCTU
I'PaKIaHCKONATPUOTUIECKON
IIO3UIIMH, OOIIEYETOBEYECKUX
IICHHOCTCH; - TOHNMAaHNUE
3HaYMMOCTH NIPO(HeCCHOHATBHON
JEeSITEIbHOCTH 10 CHELUaIbHOCTH -
3HaHME CTaHAAPTOB
AHTUKOPPYNIMOHHOTO IOBE/ICHUS U
MOCJIEJICTBUS €r0 HAPYLICHHUSI.

Texymuii KOHTPOJIb B popme
[YCTHOT'O OIIPOCa, BBIIIOJHEHUS
MPaKTUYECKUX padoT,
rectupoBanus. Popma
[MPOMEKYTOYHOMN aTTECTALIMK —
PK3aMEH.

OK 07 ConeiicTBoBath
COXPAHEHUIO OKPYKaroIIen
Cpensl,
[pecypcocOepeKeHHIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHHUH KIIMMaTa,
MPUHIIUIIBI OEPEKITUBOTO
MpOu3BOICTBA, Y((HEKTHBHO
MEeNCcTBOBAThL B
Ype3BhIYANHBIX CUTYaLUSIX

- YMEHHE cOo0JII0/1aTh HOPMBI
HKOJIOTUYECKOH 0€30TacHOCTH; -
YMEHUE ONPENEIIATh HallPaBICHUS
pecypcocOepekeHHs B paMKax
pohecCHOHATBHON IeATeTFHOCTH
IO CIIeIHATBLHOCTH, OCYIIECTRIISTh
paboTy ¢ coOI0IcHUEM TTPUHITUATIOB
OEpEeKITUBOTO MTPOU3BOJICTBA; -
YMEHHUE OPTraHU30BHIBATh
po(hecCHOHATBHYIO IESATEIILHOCTD C
y4eTOM 3HaHUH 00 N3MEHEHUHU
KIIMMaTUYECKUX YCIIOBUI PETHOHA; -
3HaHUE TPABHIT YKOJOTHUECKON
0€301MacCHOCTH TPH BEICHUH
po(eCCUOHATLHOMN IS TEILHOCTH;
- 3HAHWE OCHOBHBIX PECYPCOB,
3aJIeliCTBOBaHHBIX B
po(eCCHOHATLHOMN e TEILHOCTH;
- 3HaHUE MyTel oOecTIeUeHHs
pecypcocOepexeHust; - 3HAaHHE U
NIOHUMaHKE PUHITUIIOB
OepeKITMBOTO TIPOU3BOJICTBA; -
3HaHUE OCHOBHBIX HAIIPaBIICHUI
U3MEHCHHS KJIMMAaTHYCCKUX
YCJIOBHIA PErHOHa

Texkymuii KOHTPOJIb B hopme
YCTHOTO ONPOCa, BBINIOJIHEHUS
MPaKTUYECKUX padoT,
rectupoBanus. Popma
MPOMEKYTOUYHOM aTTECTANU —
PK3aMEH.




5 JINICT BHECEHW U3MEHEHUI 1 JIOIIOJIHEHWI, BHECEHHBIX B PABOUVIO

[MPOI'PAMMY
No | Jlara BHecenust | Ne crpanunpsl | Jlo BHecenus uamenenuii | Ilocie BHECEHUSI MN3MEHEHUS
W3MECHEHU I
1
2




