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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

Pabouass mporpamMma y4deOHOro MpeaMeTa SBISETCS YacTbi0 OCHOBHOMU
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI.

1.2. Mecro yuyeOHOro mpeamMera B CTPYKType 00pa3oBaTe/bHOI
MPOrpaMMblI

VYyeOusnlii npeameTr «MarTemMaThka» OTHOCUTCS K MNPO(UIBHBIM yYeOHBIM
npeaMeTaM  001eoOpa3oBaTeIbHOW  MOJATOTOBKH.  YYeOHBIA  mpeaMer
«Marematukay u3ydaercs Ha yriyOJIEHHOM ypOBHE.

Ocoboe 3HaueHWe Yy4yeOHBIM NpeaMET HuMeeT Mpu (OPMUPOBAHUU U
pa3BUTHN OOUINX U NPOPECCUOHATBHBIX KOMIIETEHIUI:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  npodeccrnoHaIbHOMI
JESATEIIbHOCTH MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaThb COBpPEMEHHBIE CpEICTBAa IIOHMCKA, aHaIW3a U
UHTEpIIpeTanud HHPOPMAIMN U THPOPMAITUOHHBIE TEXHOJIOTHH ISl BHITIOTHEHHS
3aJa4 Mpo(ecCruoHaIbHOM 1eATEeNbHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POGECCHOHATHFHOE U
JMYHOCTHOE pa3BuTHE, PEITPUHUMATETHCKYTO JESITeIbHOCTD B
npodeccuoHanbHOM cdepe, NCIOoIBb30BaTh 3HAHUSI IO PUHAHCOBOM TPAaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYaIIHSX.

OK 04. D¢ddexkTnBHO B3auMOACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaHie.

OK 05. OcymiectBidaTh yCTHYI0O W THCHbMEHHYIO KOMMYHHKAIUIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ yd4eToM OCOOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

I[IK 1.1. YuraTp 4YepTEeRKM CPENHEN CIOKHOCTA U CIIOXKHBIX CBapHBIX
METAJUIOKOHCTP YKL .

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHUSI Y4eOHOI0 NMpeaMeTa
Pabouass mporpamma ywyeOHoOro mnpeamera «MartemaTuka» pa3zpaboTaHa B
cootBerctBu ¢ @DI'OC COO, Ha ocHoBe TpeboBanmii DenepaibHOMN

o0pa3zoBaTeILHOM IPOrpaMMBbI CPETHEr0 O0IIEro 0Opa30BaHMS.

B pamkax ocBoeHus conepkaHus y4deOHoOro mnpeamera «MaTemaTHKa,
o0ecrnieunBaeTcs JOCTHKEHHE 00YyUaIOIIMMUCS CIEAYIOIINX Pe3yIbTaTOB:



JINYHOCTHBIX

B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOydYaromerocs Kak
rpakKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA OpeJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS
pasIMYHbIX CTPYKTYp, SBICHHUH, NPOLENYp TIPa’kIaHCKOro OOIlecTBa
(BBIOOpPBI, OHpPOCHI W JpPYroe), yMEHHUE B3aUMOJICHCTBOBATH C
COLMAIBHBIMA HHCTUTYTaMHd B COOTBETCTBUM C HMX (QYHKIOUSIMH U
HA3HAYECHUEM.
- C()OPMHMPOBAHHOCTb POCCUICKONH TIpa)KIaHCKOM HMIEHTHUYHOCTH,
B yactu YBaXEHU K IPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
MATPHOTHYECKOI0 | 1jeHHOCTHOE OTHOLLEHUE
BOCITHTAHHSA K  JIOCTHXKEHUSM  POCCUHCKMX  MAaTeMAaTMKOB W POCCHICKON

MaTeMaTHYeCKOM IIKOJIbI, UCIOJIBb30BAaHUE 3TUX AOCTHKEHHH B IPYrux
HAayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

B yacTu 1yxoBHO-

- OCO3HAaHME  JyXOBHBIX  ILIEHHOCTEH  POCCHHMCKOTO  Hapoja,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 3TUUECKOTO TOBEICHHUS,

HPaBCTBEHHOI'0 CBSI3aHHOI'O C IMPAaKTUYECKHUM IPUMEHEHHEM JOCTHKEHUM HayKu H
BOCIIUTAHHUS JeSITEIbHOCThI0 YYEHOTIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
yCTOMUUBOro Oyayliero;
- 3CTETUYECKOE OTHOLIEHNUE K MUPY, BKJIOYasi 3CTETUKY MaTeMaTHUECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHHH, pacCyXICHHUH,
ICTETHIECKOro BOCITPUUMYHUBOCTh
BOCITHTAHHSA K MaTeMaTHYeCKUM aclleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;
- c(OpMHPOBAHHOCTh yYMEHHS MPHUMEHSITh MaTeMaTHYeCKWe 3HAHUS B
B yactu MHTEpecax 3/I0pOBOr0 M 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOE
¢usmdeckoro OTHOILICHHE K CBOEMY 310POBBIO (3mopoBoe IIUTaHUE,
BOCITHTAHHSA cOajaHCUPOBAHHBIN PEKUM 3aHATUI U OTIbIXa, PEryisgpHas (puznyeckas
AaKTUBHOCTB),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TPH  3AHATHAX
CIOPTHUBHO-03/I0POBUTENILHON IE€ATEIbHOCTBIO;
- TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYJIOJIOOMs, MHTEpeC K
B uactu paznuyHbIM cdepam MPOPECCHOHAIBHONU JIEITEIbHOCTH, CBSI3aHHBIM C
TPyAOBOIo MaTEMaTUKON
BOCITHTAHHSA U e€ MPUIIOKEHUSIMH, YMEHHE COBEPILAaTh OCO3HAHHBIN BBIOOp OyaylIei
npodeccud W Pealu30BhIBATH COOCTBEHHBIE JKU3HEHHBIC TIUIAHBI,
TOTOBHOCTb U CHOCOOHOCTh
K MaTeMaTH4eckoMy 00pa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUH
BCEl JKM3HM, TOTOBHOCTb K AaKTUBHOMY YYacTHIO B peEIICHUH
NPaKTUYECKHX 3a/1a4 MAaTeMaTHIEeCKON HAaNPaBJICHHOCTH;
- chopMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPHI, TOHUMAHHUE BIUSHUS
B uactn COIIMAIbHO-OKOHOMUYECKUX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M
IKOJIOru4eCKoro COLIMAJIBHOM CpeJibl, OCO3HAHUE III00AIBHOI0 XapaKTepa dKOJIOTHYECKHX
BOCIIUTAHUS

npo0sieM, OpUEeHTalusl Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUU JUIs
pelieHus 3agad B O0JIACTH  OKpY’)Karolled cpefbl, IJIaHUPOBAHUE
MOCTYIIKOB U OIIEHKM WX BO3MOJKHBIX IOCIIEJCTBHI AJsi OKpYXarouieu
Cpeabl;

B yacTu nenHocru
HAY4YHOI'0
MO3HAHUA

- c(hopMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKd M OOLIECTBEHHOW MpPaKTHUKH,
MMOHUMaHHUE MaTeMaTU4YECKON HayKu

KakK C(I)epLI YeJIOBEUECKOM ACATCIIBHOCTH, OSTallOB eé pa3BUTUA U
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3HQYUMOCTU  JUIA  Pa3BUTUSA  LUBUIU3ALMM, OBJIAJACHUE  SA3BIKOM
MaTE€MaTUKd M MaTeMaTHYeCKOW KYJIbTYpOM KakK CpEeACTBOM IIO3HAHUSA
MHpa, TOTOBHOCTb OCYILECTBIATH IPOEKTHYIO U HCCICAOBATEILCKYIO
JIeATEIbHOCTh UHANBUIYAJIBHO U B IPYIIIE.

MeTaHpe)IMeTHLIX

1. YHuBepcajibHbIe YueOHbIE O3HABATEIbHbBIE 1eHCTBHS

Ba3oBble
JOrnYecKue
NeHCTBHUA

- BBIBIATH U XapaKTEpU30BaThb  CYLIECTBEHHbIE  IIPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHATUHA, OTHOLICHUN MEXIYy MOHSTUSAMH,
(bopmMynHupoBaTh ornpezaeneHus MIOHATHH, yCTaHaBIUBAaTh
CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMHM, OCHOBAHUS JUI1 0000LIEHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3a;

- BOCIpUHHUMATbH, (OPMYIMPOBATE U NPEeOOPa3OBHIBATh CYXKICHMS:
YTBEPAUTENIbHbIE U OTpULATEIbHBIE, €IMHUYHBIE, YAaCTHbIE U OOLIUE,
YCIIOBHBIE;

- BBIIBJIATH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTHBOpeuus: B (akTaX, JaHHBIX, HAOIMIOJACHUAX U YTBEPXKICHMSX,
IpeJularath KpUTEpUH
JUIs BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

- JIeJ1aTh BBIBOJIbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IE€JYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIOUYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIbHO JIOKA3aTeNbCTBA MaTEeMaTHYECKHX
YTBEp)KIEHUH  (mpsiMble U OT  HIPOTUBHOIO),  BBICTpAUBATh
apryMeHTaluIo, IPUBOJIUTH IpUMEpPBI
U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXAEHUS U BHIBOJIBL;

- BBIOMpAaTh Coco0 pemeHus yueOHo# 3a1aun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pELICHHUs, BbIOMpaTh HauOojee MNOAXOIANMUA C Y4ETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnble
HCCJIe10BATEILCKHE
HeHCTBHA

- HCIOJIB30BaTb BOIPOCHI KaK MCCIEIOBATEIbCKUI HHCTPYMEHT
MO3HaHUs, (POPMYIUPOBATH BONPOCH], (PUKCHPYIOIIHUE MPOTUBOpPEUHE,
npobieMy, ycTaHaBIUBaTh KICKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

- IPOBOJUTH CaMOCTOATEIBHO  CIUIAHUPOBAaHHBIA  OKCIIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SIBIIEHUs, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMH;

- CaMOCTOATENIbHO (OpMYIMpPOBAaTh OOOOIIEHUS U BBIBOABI IO
pe3ysbTaTaM NpOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEOBAHUS, OLICHUBATh
JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U 0000IIEHNH;

- IIPOTHO3MPOBATh BO3MOYXKHOE Pa3BUTHE IMPOIIECCA, & TAKKE BBIIBUTATh
IIPEATIONIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢
uHpopmanunen

- BBIBIATH JeUUUTH WMH(OPMALUU, TaHHBIX, HEOOXOIUMBIX IS
OTBETA Ha BOIPOC U JJIs PELICHUS 3a1a4H;

- BbIOMpaTh HH(OpPMALMIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB,
aHAJIM3UPOBATh, CUCTEMaTU3UPOBATH 51 UHTEPIPETUPOBATH
nH(}OPMaIINIO Pa3INYHbIX BUOB U (OPM MpeacTaBIeHUS;

- CTPYKTYpHUpOBaTh HMH(OPMAIUIO, MPEJICTaBIATh €€ B pa3IMYHBIX
(hopMax, HIUTFOCTPUPOBATH I'paUUECKH;

- OLIGHMWBaTh HAAEKHOCTh MHGOpPMAIMM 1O  CaMOCTOSITENBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2. yHI/IBepcaJILHbIe KOMMYHHKATHBHBIC JeHCTBHUA




O0ueHue - BOCHpUHHMMATh U (HOPMYIUpPOBATH CYXKICHUS B COOTBETCTBHH C
YCIOBUSIMA W IEISIMH OOIIEHHS, SICHO, TOYHO, IPaMOTHO BBIPAXKATh
CBOIO TOYKY 3peHus B YCTHBIX
U MHUCBMEHHBIX TEKCTaX, JIaBaTh IOSCHEHUs MO XOAY PELICHHUS 3a/1ayu,
KOMMEHTHPOBATh NOJTYYEHHBIH Pe3yJbTaT;

- B X0JIe OOCYXJeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU
TEMBI, TIPOOJIEMBI, PEIIaeMOi 3aJauu, BBICKA3bIBaTh WJICH, HAICJICHHBIC
Ha TIOUCK PEIICHHUS, COIOCTABISTH CBOM CYXACHHUS C CYXICHHSIMHU
IPYrUX Y4YacTHHKOB JHajlora, OOHApPY)KHWBaTh pa3IM4Me U CXOJCTBO
MO3UIMK, B KOpPpeKTHOU ¢opme (GopMyTupoBaTh pa3zHOTIACHUS, CBOU
BO3paKECHMUS,;

- TOpPEACTAaBISATH PE3YNbTaThl PELICHUS 3aJaud, DKCIIEPUMEHTA,
UCCIICOBAaHMs, IPOEKTa, CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C Y4€TOM 3a/1a4 Mpe3eHTAlUd U OCOOEHHOCTEH

AyJIUTOPUH.
CoBMecTHAsI - I[OHMMAaTb W  HUCIHOJb30BATh INPCUMYIICCTBA KOMAaHJHOH |
AeATECJIbHOCTD HH,HHBHHyaHBHOﬁ pa6OTBI npu pCIICHUHA y‘le6HBIX 3a/la4, IIpUHHUMATb

[eNIb  COBMECTHOM  JIESITEIBHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOM paloOThl, pacmpeaensaTh BHIbI paldoT, JOroBapUBAaThCS,
oOCyKIaTh TIPOIlECC M pe3ylnbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyXmeHus, 0OMeH
MHEHUH, «MO3rOBbIE LITYPMBD» WM HWHBIE), BBIIOJNHATH CBOIO 4YacTh
paboTBl M KOOPIMHHPOBATH CBOM JEHCTBUSA C APYTUMH UICHAMH
KOMaH/Ibl, OLICHMBATh KayeCTBO CBOETO BKJIJa B OOLIMI HPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAaMH B3aNMOCHCTBUSI.

3. YHuBepcaabHbIC PeryJIAiTHBHbIC 1eHCTBUS

Camoopranm3amnusi | - COCTaBIATh IJIaH, AITOPUTM PEIICHUS 3a1a4H,

- BbIOMpaTh CcHocoO pemieHUs ¢ Y4ETOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,

- apryMEHTHPOBaTh M KOPPEKTHPOBATh BapHUAHTHI PEIICHUN C YIETOM
HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb - BJIAJIETh HABBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUs
COBCpHIACMBIX I[efICTBHfI 1 MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YJILTATOB,
BJaJIleTh CHoco0aMH CaMONPOBEPKHM, CaMOKOHTpOJII TIpolecca M|
pe3yJsibTaTa pelieHnsi MaTeMaTU4eCKON 3a1auH;

- MpEeABHUIAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPU PEIICHUU
3aaa4i, BHOCHTb KOPPEKTUBLI B JACATCIBHOCTH Ha OCHOBC HOBBIX
OOCTOSITENILCTB,  JIAHHBIX,  HANJEHHBIX  OMMOOK,  BBISBIECHHBIX
TPYJHOCTEN;

- OLICHMBATh COOTBETCTBHE pE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATH
NMPHUYUHBI JOCTHXXCHUA UIIN HEAOCTUKCHUA PEIYJIbTATOB ACATCIIBHOCTH,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

IIpeaMeTHBIX

1) cBOOOJHO OMEPHPOBATH MOHATHSAMH: PAIHOHAILHOE YHCIO, OECKOHEYHAs MEPUOIHUECKas
Ipo0b, TMPOIEHTHI, UPPANMOHATBHOE YHUCIIO, MHOXKECTBA PAlMOHANBHBIX M JEHCTBUTEIBHBIX
YUCeN, MOAYJIh JEHCTBUTEIBHOTO YHCIA, MPUMEHATh JPOOM W TIPOLIEHTHI JJIsi pEUIeHUs
MPUKIAIHBIX 3a7a4 W3 pa3M4yHBIX OTpaciedl 3HaHUM U peallbHOM JKU3HU; MPUMEHSTH
NpUOMIDKEHHBIE BBIUMCICHUS, TIpaBWja OKPYIJICHUS, TPUKUAKY W OIEHKY pe3yJbTara
BBIUMCIICHHUH; CBOOOJIHO ONEpUPOBATh TMOHATHEM: CTENEHb C [eJbIM TOKa3aTeleM,
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UCIOJb30BaTh MOIXOASIIYI0 (OpMy 3amucH JEHCTBUTENbHBIX 4YHCEN M pEeLIeHus
NPAaKTUYECKUX 3aJad W TMPEJCTABICHHUA [aHHBIX; CBOOOJHO OINEPUPOBATH IOHATHEM:
apu(pMeTHYECKUil KOpeHb HAaTYpalIbHOM CTENEHH; CBOOOAHO ONEPUPOBATh MOHATHEM: CTEIIEHb C
panMoHaNBHBIM IOKa3aTeJeM; CBOOOJHO ONEpUpOBaTh MOHATHAMH: Jiorapudm gucna,
JIECATUYHbIE W HaTypallbHble JIOrapu(Mbl; CBOOOJHO ONEPUPOBATh IOHATHSAMM: CHHYC,
KOCHHYC, TaHT€HC, KOTaHICHC YHCJIOBOIO apryMEHTa; ONEpPHpPOBATH MOHATHUSMH: apKCHHYC,
ApPKKOCHHYC M apKTAHI'€HC YUCIIOBOI'O apryMeHTa.

2) cBOOOJIHO ONEPHPOBATh MOHATHIMU: TOXKIECTBO, YPAaBHEHUE, HEPABCHCTBO, PaBHOCHIIbHBIC
YpaBHEHUs] U YpaBHEHMA-CIEACTBUSA, PABHOCHUJIbHBIC HEPABEHCTBA; IPUMEHATbh pa3IUYHbIE
METOABI PEIICHUS PAlMOHAIBHBIX W JPOOHO-PAIIMOHANBHBIX YPaBHEHHH, MPUMEHITh METOJ
MHTEPBAJIOB I pELIEHHs] HEPaBEHCTB; CBOOOIHO ONEPUPOBATH MOHATUAMHU: MHOTOWIEH OT
OJTHOM MepeMEeHHON, MHOTOYJICH C LEJIbIMU K03 punmenTamMmu, KOpHU MHOTOUICHA, IPUMEHSTh
JieJIeHMe MHOIOYJIeHa Ha MHOIOWIEH C OCTaTKoM, TeopeMy besy m Teopemy Buera s
pemieHust 3amad;  CBOOOJHO OINEPHPOBATH MOHSATHAMM: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpEAEIMTENb MATPULBl 2 X2 M €ro IeOMETPUYECKUH CMBICI, MCII0JIb30BaTh
CBOWCTBA OMpeAETHUTENs 2 X 2 JUIsi BBIYMCIICHUS €T0 3HAYEHUS], IPUMEHATh ONPEACTUTEIH IS
pelIeHHs] CUCTEMbl JMHEHHBIX ypaBHEHUH, MOAEIUPOBATh peallbHble CUTYallMU C IOMOIIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIEI0BATH MOCTPOCHHBIE MOJEIN C MOMOIIBIO MAaTpPHUI] U
OIpe/iesIuTeNIel, HUHTEPIPETUPOBATh IOJYYEHHBIM pe3ysbTaT, WCIOJIb30BaTh CBOMCTBA
JICUCTBUH C KOpPHSAMH JUIsI TIPeoOpa3OBaHMs BBIPAKCHHIA; BBINOIHATH IMPEOOPA3OBAHUS
YHCIIOBBIX BBIPAXKEHUH, COACPIKAILIMX CTENEHU C PALMOHAIBHBIM IOKa3aTeIeM; HCII0JIb30BaTh
CBOWCTBa JIOTapu(MOB Ui TPEOOpa3oOBaHMs JIOTAPUPMHUECKUX BBIPAKEHHIA; CBOOOIHO
OIIEpPUPOBATH MOHITUAMU: HUPPALMOHAIIbHBIE, [TOKa3aTeIbHbIE U JIOTapU(PMUUECKUE YPAaBHEHMUS,
HAXO/UTh MX PEIICHUS C TOMOIIBI0 PAaBHOCHIBHBIX TEPEXO0B HMIIHM OCYIIECTBISSA MPOBEPKY
KOpHEH; IpPHUMEHSATb OCHOBHbIE TPUTOHOMETpHUUecKue (opMyiabl [Uid INpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO ONEPHPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE
ypaBHEHHME, MPUMEHATh HeoOXoaumble (OpMYJbl Uil  pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHHIA; MOJEIHPOBATH PEaJbHBIC CHTYallMd Ha S3BIKE anreOpwl,
COCTABIISATh BBIPAKEHMS, YPAaBHEHHUsS, HEPAaBEHCTBA [0 YCJIOBUIO 3a/laud, MCCIEeI0BaTh
MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAaHUEM ariapara areOpsl.

3) cBOOOIHO OIEPHPOBATh MOHATHAMH: (YHKIHS, CIOCOOBI 3amaHusl (YHKIMH, B3aUMHO
oOpaTHble (QYHKIMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH JIEMEHTapHbIE
npeobpa3oBanus TpadukoB GYHKIMH; CBOOOJHO OMEpUPOBATH MOHATUAMU: 00JACTh
OTIpeNleJIeHUsT W MHOXKECTBO  3HAUeHWH (QYHKIWH, HYTH (QYHKIUH, T[POMEKYTKH
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpUPOBATh MOHATUSAMM: YETHBIE M HEUETHBIE (DYHKIUH,
nepuonuveckne QyHKIHUH, TIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbl 1 MHHHMYM bI
¢byHKkuMK, HamOonbllee W HauMEHblee 3HadeHHe (QYHKUIUU Ha IMPOMEXKYTKE; CBOOOJIHO
OTIEpPUPOBATH TOHATHIMHM: CTETICHHAs! (PYHKIUS C HATYPAIGHBIM U IIEITBIM MTOKa3aTeeM, rpapuk
CTereHHON (DYHKIMM C HaTypaJbHBIM U LIEJIBIM MOKa3aTesaeM, rpaduk KOpHs N-0il CTeNeHH Kak
GbyHKIMKM OOpaTHOW CTENEHW C HaTypallbHBIM TI0Ka3aTeleM; OIEPHPOBATH TOHATHSIMH:
JUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUWHU, BBIIOJHATH DJIEMEHTapHOE
WCCIIE/IOBAaHNE H TIOCTPOCHHWE WX TIpaduKoB; CBOOOJHO OINEPHUPOBATH MOHATHSIMH:
nokaszaTeibHass M Jorapupmuueckas (QyHKIMH, UX CBOHCTBa W TpaduKH, HCIOJIB30BaTh UX
rpaduKu U pelIeHus] ypaBHEHNH; CBOOOHO ONEPHPOBATH MOHITUSMU: TPUTOHOMETpUYECKAs
OKPY)KHOCTb,  ONpE/AEICHUE TPUTOHOMETPHUUECKUX (YHKUMH  YUCIOBOIO  apryMEHTa;
WCTOJB30BaTh TpaduKud GYHKOUKA JUII WCCIEAOBAaHHUS TIPOIIECCOB M 3aBHCHMOCTEH IIpH
pelIeHNH 33734 U3 JAPYruX Y4eOHBIX NPEAMETOB M peabHON KU3HH, BhIpakaTh (HopMylamu
3aBHCUMOCTH MEX/Ty BETUINHAMH,

4) cBOOOTHO ONEPHPOBATH MOHATHIMHU: apudMeTHdeckas W TeOMeTpHuecKas Iporpeccus,
0ecKOHEYHO yObIBarolIasi TeOMeTpuYecKasi Iporpeccusi, IMHEHHBIM U HKCIIOHEHIMAIbHBIN pOCT,
(dopMya CIIOKHBIX MPOIEHTOB, UMETh NMPECTABJICHUE O KOHCTAHTE; UCIOJIb30BaTh MPOTPECCUH

8




IUIs PELIeHUs peabHbIX 3a]ad MPUKIAAHOTO XapaKTepa; CBOOOAHO ONEPHUPOBATH HMOHATHIMMU:
MOCJIeI0BATEIBHOCTb, CIOCOOBI 3aJaHHs MTOCIIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPaHUYCHHbIC
IIOCJIEZI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKICHHSI MaTEMaTUYECKOTO aHAJIN3a KaK aHaIu3a
0ECKOHEYHO MallbIX; CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HENPEPBIBHbIE (YHKIWH, TOYKU
paspeiBa Tpaduka (QyHKIUH, acUMITOTHI Tpaduka (QYHKIUHA; CBOOOJHO OIEPUPOBATh
NOHATHEM: (YHKIIMS, HENPEPhIBHAS HA OTPE3KE, MPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (HYHKIIHIA
IVl pelleHus 3ajad; CBOOOJHO ONEpPUpPOBATH IOHATHAMM: IE€pBas W BTOpasl MPOU3BOAHBIE
¢byHKIMH, KacaTenbHas K TpaguKy (GyHKIMK; BEIYUCIATH TIPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM JBYX (YHKLUHUH, 3HATh IMPOM3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMMH;
MCIOJIH30BATh TEOMETPUUYECKHUH U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a,1a4.

5) cBOOOAHO OmHEpPHPOBATH MOHATHUSMH: MHOXECTBO, OIEPAllMd HAJ MHOXECTBAMH;
HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaTr i ONUCAaHUsA pEealbHBIX IIPOLECCOB U
SBJICHUM, NpU PpEIIEHUH 3a1ad U3 JPYruxX Yy4deOHBIX IPEAMETOB; CBOOOJHO OIEPUPOBATH
IOHATUSAMM: OIPENECICHUE, TEOpPEMa, YpPaBHEHHUE-CIECICTBHE, CBOMCTBO MaTEMaTUYECKOIO
00BEKTa, 10KA3aTeNIbCTBO, PABHOCUIIbHbBIE YPaBHEHMS U HEPABEHCTBA.

6) cBOOOIHO ONEPUPOBAThH MOHITUSME: HATYPAILHOE H LIEJIOC YHUCIIO, MHOYKECTBA HATYypPaJIbHBIX
U LEJIBIX YUCEJI, UCII0IB30BaTh Npu3HaKku Aeaumoctu nensix uncesn, HO u HOK naTypaibHbIX
qHCeN IS PeUIeHUs 3a/1a4, IPUMEHATh alropuT™ EBKina; cBOOOTHO ONEeprupoBaTh MOHATHEM
OCTaTKa 10 MOJYJIIO, 3allMChIBaTh HATYPAJIbHBIE YMCIIA B PA3JIMYHbIX IMO3UIMOHHBIX CUCTEMAaxX
CUMCJICHUS; CBOOOJHO OIEpPUpPOBaTh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX ~ YMCEJ, IHPEACTaBIsATh KOMIUIEKCHBbIE 4YHciIa B  aireOpandyeckod U
TPUTOHOMETPHUYECKON (hopMe, BBHIOIHITH apu(PMETHUECKUE Olepanruy ¢ HUMUA U U300pakaTh
Ha KOOPAMHATHOM INIOCKOCTH.

7) cBO0OO/IHO OIEpUPOBATh MTOHATUSIMH: UPPALMOHAJIBHEIE, IIOKa3aTeJIbHbIC
U JorapuMuyeckue HEpaBEHCTBA, HAXOIUTh WX pEIIEHUS C IOMOIIBI0 PABHOCHUIIBHBIX
MIEPEXO0/I0B; OCYLIECTBIIATh OTOOP KOPHEW NpH PELICHUH TPUTOHOMETPUYECKOTO YpaBHEHUS;
CBOOOJHO  ONEpPUpPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPAaBEHCTBO, INPUMEHATH
HeoOxouMble (POpPMyIbI Ul PEHICHHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO  omepupoBaTb  MHOHATHSAMM:  CHCTEMa M COBOKYNHOCTb  ypaBHEHUH
Y HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PEIICHUS CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HMPPALMOHANBHBIX, MOKa3aTeIbHBIX M JIOTapHU(pMHUUECKHX
YPaBHEHUH W HEPABEHCTB; pellaTh paldOHAIbHBIE, WPPALMOHAIBHBIE, I10KA3aTEIbHBIC,
norapupMHUECKUe U TPUTOHOMETPUUECKUE YPaBHEHHS U HEPABEHCTBA, COJIEprKallie MOTYIH U
napaMeTpsl; NPUMEHATh TpapuyecKue METOJbl JI PEUIeHHs] YpaBHEHUHW M HEPaBEHCTB,
a TaKXke 3aJjady C IapaMeTpaMM; MOJEIUPOBaTh peajbHbIE CUTYyallMM Ha s3bIKE aireOphl,
COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 3aJayH,
UCCIIeIoBaTh OCTPOCHHBIE MOJIEH C UCIIOJIb30BaHUEM armapara aireOpbl, HHTEPIPETUPOBATh
ITOJIYYEHHBIN pe3yJIbTar.

8) crpouth rpadukud KOMMO3ZUIMU (YHKIHMHA C MOMOIIBI BIIEMEHTAPHOrO HCCIICNOBaHHS U
CBOMCTB KOMIO3UIMM JBYX (YHKIMI; CTPOUTh TeOMETpUUYecKHe o00pas3bl ypaBHEHUH U
HEpaBEHCTB Ha KOOPJMWHATHOHN IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUSAMHU: Tpaduku
TPUTOHOMETPUUECKUX (YHKIMI;, MPUMEHATh (PYHKIHUU AJIT MOJEIUPOBAHUS U UCCIIEIOBAHUS
peanbHBIX MPOLIECCOB.

9) wucHoNaB30BaTh MPOM3BOAHYIO JIUISI  MCCICNOBaHUS  (OYHKIUHM HA MOHOTOHHOCTH
U HKCTPEMYMBI; HAXOIUTh HauOOJbIlIee M HaMMEHbIIee 3Ha4eHUs1 (DYHKIIMHM HENpEephIBHOM Ha
OTpE3Ke; UCIOJIb30BaTh IPOU3BOAHYIO I HAXOXKACHHUS HAWITydlIero peuieHusl B IPUKIaIHbIX,
B TOM YHCJIE€ COLUAIbHO-DKOHOMMUYECKHX, 3a7a4ax, Ui OIpPEIEICHUs CKOPOCTH U YCKOPEHUS
mpouecca, 3agaHHoro ¢opmynoil wiu rpadukoM; CBOOOJHO ONEPUPOBATH MOHSTHUIMHU:
nepBooOpasHasi, ONpeeIEHHBIN HHTErpal, HaXOAUTh EPBOOOpPA3HBIE HIIEMEHTAPHBIX (DYHKIIHIA
Y BBIUKCIATH UHTErpal 1o popmyne Hptorona—JIeltOHMIIa; HAXOIUTh TUIOMIAIU TUIOCKUX QUTYp
U O00bEMBI Tel C TMOMOIIBIO HWHTErpajga; HMETh MPEACTaBICHHE O MaTeMaTHYeCKOM
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MOJICJIMPOBAaHUM Ha TMpUMepe cocTaBieHus au(p(epeHIUalbHbIX YpaBHEHMH; pelaThb
NPUKIIAJHBIE 33/1a4M, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOTO M (DPM3NYECKOTO XapakTepa,
CpeACTBaMHU MaTeMaTUYECKOI0 aHAJIN3a.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMU IMOHSATHSIMHU CTEPCOMETPUU MPU PEUICHUH 33134 H
IIPOBEIEHUU MaTeMaTHUYECKUX PACCYXKACHUHN; IPUMEHITh AaKCHOMBI CTEPEOMETPUH U CIEICTBHS
U3 HHUX NPH PEIICHHH TeOMETPUUYECKUX 3a1ay; KIACCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHHE
OpSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMbIX U IJIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHSTHUSAMH, CBA3aHHBIMU C yIJIaMU B MPOCTPAHCTBE:
MEXJy NPSMBIMU B IPOCTPAHCTBE, MEXIY MNPAMOH M IIOCKOCTbIO; CBOOOJHO ONEpUPOBAThH
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPAaHHHKaMH; CBOOOJHO paclo3HaBaThb OCHOBHBIC BHJIBI
MHOIOIpDaHHMKOB  (NpU3Ma, IHUpaMHuAa, [psIMOYrojibHBIM  Hapamienenunen,  Kyo);
KJaccu(UIUpoBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS JUIA KiIacCU(UKAIMH;, CBOOOIHO
OIIEpPUPOBATH NOHATUSAMM, CBA3aHHBIMU C CEYEHHEM MHOTI'OI'PAaHHHUKOB IIJIOCKOCTBIO; BBIIIOJIHSATh
napaieNibHOe, LEHTPaJIbHOE W OPTOTOHAIBHOE IPOEKTUPOBaHHE (GUIYp Ha IIOCKOCTD,
BBINOJIHATE M300pakeHHsT (UIyp Ha IUIOCKOCTH; CTPOMTb CEYEHUS MHOTOIPAaHHHKOB
Pa3IMYHBIMU METOJIaMH, BBIIOJHATH (BBIHOCHBIE) INIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BbEMHBIX (GUIyp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYMCIATH IUIOMIAAU ITOBEPXHOCTEH
MHOTOTPAaHHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPHUYECKUX TelI C TNPUMEHEHHEM (QOpMYyII;
CBOOOJHO  ONEpUpOBaTh  MOHATHAMM: CHMMETPUS B  IPOCTPAHCTBE, ILIEHTP, OCh
U IUIOCKOCTh CHMMETPHH, LEHTP, OCb M IUIOCKOCTh CHMMETPUU (UTYpPBI; CBOOOIHO
OIEpPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpAMHATaM B IPOCTPAHCTBE;
BBIIIOJHATH JACMCTBUSI HaJl BEKTOpaMH; pellaTh 3aJaud Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX
OTHOLICHUHA U HAXOXJEHUE I'€OMETPUYECKUX BEIMYUH, MPUMEHSS H3BECTHBIE METOAbI MpHU
pelIeHnH MaTeMaTHUYeCKUX 3a]ay MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH; MPUMEHSITh
IPOCTEHIINE MPOrPaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI IIpH
pELIeHNH CTEPEOMETPUUECKUX 3a/]ay; H3BJIEKaTh, IMPEOOpa3oBbIBAaTh U HHTEPIPETUPOBATH
MH(OPMAIIHIO O IPOCTPAHCTBEHHBIX F€OMETPHUUECKUX (UTypax, MPeACTaBICHHYIO Ha YepTeKax
U PUCYHKaX; MPUMEHSTHh IOJIyY€HHbIE 3HAHMS Ha IMPAKTUKE: CpaBHUBATh M aHAIU3HPOBATh
peaJIbHbIE CUTyallud, IPUMEHATh W3YYECHHBIE IOHATHS B IPOLECCE IIOMCKA pPEIIEHUs
MaTeMaTHuecKu c(pOopMynHpOBaHHOW MpoOJEeMbl, MOJECIUPOBATh pealbHbIE CUTYyallUU
Ha A3BIKE TEOMETPUH, UCCIIE0BATh IOCTPOCHHBIE MOJIEIH C UCIIOJIBb30BAHUEM F€OMETPUUECKHUX
MOHATUM W TeopeM, ammapata anreOpbl, pemarbh IPAaKTHYECKHWe 3ajjaud, CBSI3aHHBIE C
HaXOXXJICHUEM TIEOMETPUYECKUX BEIMYUH, HMETh NpPEJCTaBICHUS OO0 OCHOBHBIX ATamax
pa3BUTHS FEOMETPUH KaK COCTaBHOM yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

11) cBOOOIHO ONEpPHPOBATH MOHATHSIMH, CBSI3aHHBIMH C IMJIMHAPUYECKOH, KOHHYECKOH H
cepuueckoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOJYYEHHs; ONEPUPOBATh MOHSTHUAMH,
CBSI3aHHBIMHU C TeJlaMH BpPALICHUS: LMUIMHIPOM, KOHYCOM, c(epoil M IapoMm; pacro3HaBaTb
Tena BpaiieHus (MWIMHIP, KOHYC, chepa U 1Iap) U OOBSACHATH CIHOCOOBI TONYYEHUS Tel
BpallleHNs; KJIACCU(PUUIMPOBATh B3aUMHOE PpACIONIOKEHUE cepbl U IIOCKOCTH; BBIYMCIATH
BEJIMYUHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TeJl BpallleHHs, 00BEMBI U TUIOMIAAN TOBEPXHOCTEH
MHOTOI'PaHHUKOB U TEJI BPALLICHHsI, TEOMETPUUECKUX TeJ ¢ MpUMeHeHHeM (HopMys; cBOOOIHO
OIIEpUPOBAThH MOHATHSAMH, CBSI3aHHBIMH C KOMOMHALIMSIMU TeJl BPAIIEHHUS U MHOTOTPAHHUKOB:
MHOTOIpaHHHK, BIHCaHHBI B cdepy M OmMcaHHBIH OKolo cdepsl, chepa, BIUcCaHHAs B
MHOTOTPaHHUK WJIM TEJO BpPALIEHUS; BBIUUCIATH COOTHOIICHMUSI MEXAY IUIOMIAJIMU
MoBepXHOCTE M 00bEMaMU MOJOOHBIX TeN; M300pa)xkaTb M3ydyaeMble (PUTYPBHI, BBITOIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUs TeJ BpAIEHUS; M3BJIEKATh, MHTEPIPETUPOBATh U MPeoOpPa30BbIBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepTexax
U PUCYHKax; CBOOOJIHO ONEpUPOBATh MOHATHEM BEKTOP B MIPOCTPAHCTBE; BBHIOIHATH ONEPAIIH
HaJ BEKTOpaMH; 3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAWHAT; peliaTh
reOMETPUUYECKUE 33/1a4M HA BBIYMCIECHUE YIVIOB MEXAY IPSIMBIMU U IJIOCKOCTSIMH, BBIYMCIICHUE
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pacCTOSIHUM OT TOYKM JO IJIOCKOCTH, B IIEJIOM, Ha NPHUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJla TIPH PEUICHUH; CBOOOJHO OMEPUPOBATH MOHSITHSIMH, CBS3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATH CBOMCTBA JABM)KEHUM; BBIMIOIHATH N300paKEHHUs] MHOTOIPAaHHUKOM U Tell
BpalIeHUs NPU MMAPaUICIBHOM I[IEPEHOCE, UEHTPAIBHOW CUMMETPHH, 3€PKAIBbHON CUMMETPUH,
IIPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus MOA0OHS; CTPOUTh CEUEHHUS MHOTOTPAHHUKOB
U TEJI BPAIIEHU: CEYEHUS LWINHApa (apauieIbHO U NEPIEHIUKYISIPHO OCH), CEYEHMs KOHYCa
(mapanenbHOE OCHOBAHMIO W MPOXOJSIIEE Yepe3 BEpIIHHY), CEYEHHUs IIapa; HCIOJb30BaTh
METOABI IIOCTPOCHMS CEYEHMI: METOJ CJIEI0OB, METOJ BHYTPEHHErO IPOEKTUPOBAHUS, METOJ
IepeHoca CEeKyleHd IUIOCKOCTH; JOKa3blBaThb TI'€OMETPUYECKUE YTBEPKIACHUSA; IMPUMEHATH
reoMeTpuuecKkue (akTbl Uil PpEIICHUS CTEPEOMETPHUYECKUX 3a4ad, MPEAIoIararommx
HECKOJIBKO I1IaroB pPEeLIeHHs], €ClIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOU (opme;
pemiatb 3aJa4d  Ha  JOKAa3aTeIbCTBO MATEMaTUYECKUX OTHOLIEHUHM M HAXO0XKJICHHE
F€OMETPUYECKUX  BEJIMYMH; IPUMEHATh NPOrpPaMMHBIE  CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBbl TIPU PELICHUU CTEPEOMETPUUYECKUX 3aJay; IPUMEHATH
MOJIyYEHHbIE 3HAHUS Ha NPAKTUKE: CpPaBHUBATh, AHAJIU3UPOBAaTh M OLEHUBATh peajbHBIC
CUTYyallH, IPUMEHATh U3yYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOMCKA PEIICHUS
MaTeMaTH4eCcKu cPopMyITUPOBAHHON MPOOIEMBI, MOJICTHUPOBATH PEATbHBIC CUTYAIIMH HA SI3BIKE
IF€OMETPHUH, UCCIIEN0BATh ITIOCTPOECHHBIE MOJIEIHN C UCIIOIb30BAHUEM I€OMETPUYECKUX IMOHATHU
U TEopeM, ammapara aiareOpbl, peliarth MPaKTUYEeCKHe 3a/1ayH, CBSI3aHHBIE C HAXOXJICHUEM
r€OMETPUUYECKUX BEIMYMH; UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHS I'€OMETPUU
KaK COCTaBHOM yacTu (pyHIaMeHTa pa3BUTHUS TEXHOJIOTUM.

12) cBOOOAHO oOmepupoBaTh MOHATUSAMH: Tpad, IMIOCKU Tpad, CBsI3HBIA Tpad, myTh
B rpade, uemp, MMKI, IEPEBO, CTENEHb BEPIIUHBI, IEPEBO CIYYalHOTO HKCIEPUMEHTA;
CBOOOJITHO OIEpPUPOBATh MOHATHUSAMU: CIy4aWHBINH SKCIIEPUMEHT (OIBIT), ClydyailHOe COOBITHE,
JJIEMEHTapHOE CiIy4ailHoe COOBITHE (PJIEMEHTApPHBIM MCXOJ) CIY4aliHOTO OIbITa, HAXOAUTH
BEPOSITHOCTH COOBITHIA B ONBITAX C PABHOBO3MOXHBIMU 3JEMEHTAPHBIMH COOBITHUSMU;
HaXxoouTh U (HOPMYIHpPOBATH COOBITHS: TiepecedyeHue, OOBEIWHEHUE MaHHBIX COOBITHH,
cOOBITHE, TPOTHBOIOIOKHOE AAHHOMY, UCIOJB30BaTh AMArpaMMbl Oijepa, KOOPAMHATHYIO
OpsAMYI0 JUISL pelIeHUs 3a7ad, IOJb30BaThCs (POPMYIOM CHOXKEHUS BEPOSTHOCTEH s
BEPOATHOCTEM JBYX M TpeX CIydalHBIX COOBITHI; ONEpUPOBaTh MOHSTUSIMH: YCJIOBHas
BEPOSITHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE COOBITUS, JEPEBO CIIy4aifHOro
AKCIIEPUMEHTA, HAaXOJIUTh BEPOSTHOCTU COOBITUI C MOMOIIbIO IMpaBWJIa YMHOXEHUS, JepeBa
CIIy4aifHOTO OIBITA, UCIOIB30BaTh (POpPMYIy MOITHOW BeposTHOCTH, (opmyny baiieca mpu
pelIeHnr 3a/ay, OINpeAeNsATh HE3aBHUCHUMOCTh COOBITMH MO (opMmyrne M N0 OpraHu3aluu
CIIy4alflHOTO DJKCIEpUMEHTa; TMPUMEHSATh H3yYCHHbIE KOMOWHATOpPHBIE (OPMYINBI IS
MIEPEYUCIICHUS 3JIEMEHTOB MHOYKECTB, JIEMEHTAPHBIX COOBITUN CIy4allHOTO OMNbITa, PELICHUS
3a/la4 TI0 TEOPHH BEPOSATHOCTEH; CBOOOJHO OMEPUPOBATH MOHATUSMU: OWHAPHBIN CIyJailHBIN
OTIBIT (MCTIBITAHKE), YCTIEX U HeyJaua, HE3aBUCUMBbIC UCTIBITAHUSA, CEpUS UCIIBITAaHUM, HAXOIUTh
BEPOATHOCTH COOBITHIA: B CEPUM HCIBITAHUN [0 TEPBOrO yClexa, B CEPUH HUCHBITAHUHN
bepnymnu, B ombITe, CBS3aHHOM CO CIIy4allHBIM BBIOOPOM U3 KOHEYHOW COBOKYIHOCTH;
CBOOOJHO OMEpPHPOBATh MOHATHIMH: CIy4ailHas BEIWYMHA, PACIpPEEICHHE BEPOSTHOCTEH,
uarpamMma pacrpejeneHusi, OMHapHas ciay4aiiHas BeJIMYKMHa, FeOMETpUUecKoe, OMHOMHUAIbHOE
pacrpeneeHue.

13) onepupoBaTh TOHATHSAMH: COBMECTHOE pACIpE/ICICHHE [BYX CIyYalHBIX BEIUYHH,
WCIONIb30BaTh TaOMUIly COBMECTHOTO pAaclpeieNieHus] JBYX CIy4alWHBIX BEIHYWH IS
BBIJICJICHUS] PACTIPEJCICHUS KAKIO0M BEIMYMHBI, OIPEICICHUS HE3aBUCUMOCTH CIIy4ailHBIX
BEJIMYMH;, CBOOOJHO ONEPUPOBATH TMOHSATHEM MAaTEMaTUYECKOTO OXHUAAHUS CIydaiHOH
BEJIMYMHBI (pacnpe/ienieHns ), IPUMEHSTh CBOMCTBa MaTEMaTHUYECKOTO OXKHIaHUS MPU PEIICHUN
3a/la4, BBIYUCIATH MATEeMAaTHUECKOE OXHUJAaHUE OWHOMHAIBLHOTO M T'€OMETPUUYECKOTO
pacnpesiesieHnii; cBOOOHO ONEepUpPOBATh MOHATHUSMU: TUCHEPCHS, CTaHAAPTHOE OTKJIOHEHHE
CIy4YallHOM  BEJIWYMHBI, [PUMEHATh CBOMCTBA  JUCIEPCHUM  CIIyYaWHOW  BEJIIMYHHBI
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(pacnpeneneHus) IpU peIICHUM 337ad, BBIYMCIATH AUCHEPCUI0 U CTAHAAPTHOE OTKIOHEHHE
TE€OMETPHYECKOT0 U OMHOMHAIBHOTO  pACHpeleNieHHH;  BBIYHCIATH  BBIOOPOYHBIC
XapaKTepUCTUKK IO JaHHOM BBIOOPKE W OLIGHUWBAaTh XapaKTEPUCTUKU TI'eHEepaIbHOU
COBOKYITHOCTHU JIAHHBIX N0 BEIOOPOUYHBIM XapakTepucTukam. OLEeHUBATh BEPOSTHOCTH COOBITUI
U TIpOBEPATH  MPOCTEHMINIME  CTATUCTUYECKUE  TUIIOTE3bl, IOJb3YSCh  HU3YyYCHHBIMU
pacupeesICeHUsIMHU.

1.4. KotnuecTBO 4acoB HA OCBOEHHE MPOTrPAaMMbl JMCIUIIHHBI:
MaKCUMaJIbHOU y4eOHON Harpy3ku oOydarormierocs 456 Jaca, B TOM 4HCIIe:
AJIs1 04HOM (pOpMBbI O0yUeHUS:

00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 318 yaca;
CaMOCTOSTEIIbHOM paboThl 0Oyvaromerocs 138 gacos.

12




2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bua yueOHoii padoThI Oovem
uacos
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 456
Oo0s3aTeIbHAA AyAUTOPHAasi yu4eOHAsi HArpy3Ka 00y4aromerocs 318
(Bcero) B TOM 4ucIe:
OCHOBHOE CO/IepsKaHMe
MPAKTUIECKHUE 3aHITHSI 98
KOHTPOJIbHBIE pa0OThI 4
npodeccHOHAILHO-OPHEHTHPOBAHHOE COiePKAHUE
TEOPETUUYCCKOE 00yUeHUE 20
MPAKTUYECKHE 3aHATUS 10
CamocrosiTesibHast padoTa 00y4aninerocs 138

IIpome:kyTounas arrectaums B Gopme sx3amena
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2.2 TemaTu4ecKuii IJIaH U coJep:KkaHue ydyeOHOro npeaMera «MaremMaTuka»

JU1s1 OUHOM (hOpMBI 00YUCHUS

HaumenoBanue
pa3aesioB U TeEM

ConepixaHue y4eGHOro MaTepuaJjia NpaKkTHYeCKne 3aHATHS,
CaMOCTOfITEJIbHAS patoTa 00yYAIOIIUXCS

0O0bem
YacoB

1

2

3

1 cemecTp

94/42/62

Paznea 1. Uncia u Beruuciennsi. MHoKecTBA.

Tema 1
Pa3zBurne
MOHATHSA 0 YHCJIE

Coaep:kanue y4eOHOro MaTepHaJa

8/2/8

1 l.L[CJ'II)Ie 1 pallMOHAJIbHBIC YUCJIA. I[eﬁCTBHTGHLHLIe qucia. HpI/I6J'H/I)KeHHI)IC BBIYHUCJICHUA. HpI/I6J'II/I)KCHHOG 3HA4YCHHC

BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH.

2.KomrmiekcHble uncia. ApudmMerniyeckue NeicTBUS HaJl KOMIUIGKCHBIMH YUCIIaMHU.

3.Kommekcupie uncna. Tpuronomerpuyeckas popma 3armcy 9nucia

4 ITpakTnueckas padora Ne 1 «[loHATHE MHOXECTB YHCEID)

gl lwinN

5.BX0AHOU KOHTPOJIb

CamocrosiTesibHAast padoTa 00y4arOUIUXCH

Camocmosmenvras paboma « Komnnexcuvie uucna. Pewenue 3a0au no obpasyy»

Camocmosmenvras paboma «Pewenue cucmem auneunsix ypasHenuti. Mampuya cucmemvl 1uHetHbix

ypasuenuii. Onpedenumens mampuysl 2 X2, npumenerue onpeoeiumernsi 0isl peeHus. CUCeMbl TUHEUHbLX

VPABHEHUI.
Pewenue npuknaousix 3a0a4 ¢ NOMOWbIO CUCMEMbl TUHENHBIX YPAGHEHULLY

AIBROOINININININ

Pa3znen 2. ®yukuuu u rpaduku

Tema 2
DYyHKUUH, UX
CBOMCTBA U
rpaguxu.

Coaepxanne yueOHOr0 MaTepHaJIa

8/4/6

6 | 1.®ynkuuu. CriocoOsl 3aganus QyHkimn. I'paduku ¢ynkimu. CoiicTBa QyHKIMU.

7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHNH oOpatHoi ¢yHkiun. ['paduk oOpaTHOM

¢dbynkunu. Crnoxaas QyHKIHs (KOMITO3HUIINS)

8 | 3.IIpaktuyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIHMI»

9 | 4.IIpeobpazoBanue rpaguxoB GyHKIMA. Buabl mpeodpazoBaHui.

10 | 5.I1pakTuyeckas padora Ne 3 «[IpeobpazoBanus rpaduKoB GyHKIINN

11 | ITpodeccHOHATLHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOIIBIO TPapUKOB (PYHKIUH

NIN[INN

CamocrosiTe1bHast padoTa 00y4alonuxcs

Pewenue 3a0au « Obnacme onpedenerus GyHKyuu».

Pewenue 3a0au «Ceoticmea ¢hynxyuti

Ilocmpoenue epaghuxos ¢hynxyuii

N NN
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Pa3znen 3. OcHOBBI TPUTOHOMETPHH

Tema 3 Conep:xanue y4eOHOro MaTepuaJia 10/6/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe asrwkenne. TpUroHoMeTprUY€eCcKas OKPYKHOCTb 2
ckue BoIpaxeHnus | 13 | 2.CuHyc, KOCHHYC, TAHI'€HC M KOTaHI'€HC yncyia. OCHOBHbIC TPUTOHOMETPHUUECKUE TOXKAECTBA, 2

14 | 3.MIpakTnyeckas pagora Ne 4 «TpuroHoMeTprueckie (HYHKIIMU YUCIOBOTO apTyMEHTa) 2

15 | 4.®opmynsl npuBeaeHnd. CuHyc, KOCUHYC U TAHT€HC CYMMBI M pa3HOCTH JBYX yIiIoB. CHHYC U KOCHHYC JIBOHHOIO 2
yria. ©opMyssl NOJJIOBUHHOTO YIJa.

16 | 5.1Ipeobpa3oBanus CyMMBI TPUTOHOMETPHUYECKUX (DYHKITHH B MTPOM3BE/IEHNE U IPOU3BEICHNS B CyMMy. BripaskeHune 2
TPUTOHOMETPUYECKUX (DYHKLMI Yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.

17 | 6.l1pakTnyeckas padora Ne 5 «OcHOBHBIE (POPMYIIBI TPUTOHOMETPUNY 2

18 | 7.IlpeoOpazoBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKEHHH. 2

19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpa3oBaHus NPOCTESHITNX TPUTOHOMETPUYECKHUX BBIPXKEHHI 2

CamocrosiTesibHasi padoTa 00y4aroumuxcs 6

Camocmosmenvrasn paboma« OCHOBHbIE MPULOHOMEMPULECKUE MOHNCOECMBA» 2

Camocmosmenvrasn paboma «Ilpeobpazoeanus mpuecoHOMempuiecKux blpajiceHuil» 4

Tema 4 Coaep:xanue y4eOHOro MaTepuajia 6/2/5

Tpuronomerpuye | 20 | 9. Tpuronomerpryeckue QYHKIMH, KX CBOMCTBA U rpadHKu 2

ckue pynkuuu. |21 | 10.JIpakTuueckas padora Ne 7 « TpuroHomerpuueckue GpyHKIUIY. 2
22 | 11.006patHble TpUrOHOMETpUIecKHe PYHKIMU. APKCHUHYC, apKKOCHHYC, apKTaHTC€HC YHCIIA. 2
23 | IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COJEPKAHUE 2

12.Mcnonp30BaHue CBOWCTB TPUTOHOMETPUUECKUX (YHKLHMHI B IpoecCHOHABHBIX 3a7avax.
CamocrosiTejibHAsi padoTa 00y4alOUIUXCH 5
Camocmosmenvras paboma «I paghuku mpueconomempuueckux QyHKyuLy 2
Camocmosmenvrasn paboma«¥cciedosanue mpuesoHOMempuieckux QyHKyui» 3

Tema 5 Conep:kanne yueGHOro MaTepuaJa 10/6/9

Tpuronomerpuye | 24 | 13.IlpocTeiinue TPUrOHOMETPUYECKUE YPABHEHUS. 2

cKue ypaBHeHHMsl | 25 | 14.Meto/bl pelieHus] TPUTOHOMETPUYECKUX YPABHEHH. 2
U HepaBeHcTBa. | 26 | 15.PemeHne TPUrOHOMETPUYECKUX YPABHEHUM. 2
27 | 16.J1pakTuyeckas padora Ne§ «lIpocreiinine TpUroHOMETPHUUECKUE YPABHEHHUSI» 2

28 | 17.1lpocreiiniyie TPHrOHOMETPUUECKHE HEPABEHCTBA. 2

29 | 18.I1pakTuyeckas padora Ne9 «lIpocreiinine TpUroHOMETPHUUECKUE HEPABEHCTBAY 2

30 | 19.lpakTnyeckas padora NelQ «CucteMbl TPUTOHOMETPUIECKUX YPAaBHEHUI 2

31 | 20.Penienue TpUTOHOMETPHUYECKHUX YPaBHEHHI M HEPABEHCTB, B TOM YHCIIE C HCIIOIh30BAHHEM CBOWCTB (DYHKIIMH. 2

CamocrosiTe1bHast padoTa 00y4alonuxcst 9

3

CamocmosmenvHas paboma « Pewienue mpuzoHomempuieckux ypagHeHui»
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Camocmosmenvhas pa60ma «Pewenue MPUCOHOMEMPUHUECKUX HEPABEHCMB)

Camocmosmenvrasn paboma « Cucmemvl mpucoHOMempuiecKux ypasHeHuti» 3
Pasznexn 4. CtepeomeTpusi
Tema 6 Coneprxanne yuedOHOT0 MaTepHasia 6/2/-
BBenenue B 32 | MIpodeccHOHATLHO-OPUEHTHPOBAHHOE COePKAHUE 2
cTepeoMeTpuIo. 1.Bupap! mnockux ¢uryp u ux miomane. [IpakTuko-opueHTUpOBaHHbIE 331a4H B KypCce T€OMETPHH Ha INIOCKOCTH.
33 | IlpodeccHOHATLHO-OPUEHTHPOBAHHOE COIEPKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBl. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [lapannenenwume. 2
35 | 4. IlpakTuueckasn padora Ne 11 «Ceuenusi. 3ajaun Ha TOCTPOCHUE CEUCHHID. 2
Tema 7 Coneprxanue yued0HOr0 MaTepHajia 12/8/10
IpsiMble 1 36 | 5.I1apamienbHOCTh MPSMBIX ¥ IIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. llpaktuyeckas padora Ne 12«llapamienbHOCTh MPSMBIX U IIIOCKOCTEM». 2
npocrpancrBe. | 58 | 7. IIepNeHIMKYIAPHOCTE NPSAMBIX M TIOCKOCTEH. 2
39 | 8. [leprieHnUKyYIsIp ¥ HAKIOHHASL. YTOJI MEXIY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEPHCHANKYISpAX. 2
41 | 10.ITpaktuueckas padora Ne 13 «Teopema o Tpex mepneHIUKYIIPAX. 2
42 | 11. JIsyrpanssiii yron. [leprneHAuKYyIsIPHOCTH IBYX TIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKynsipHOCTh B IPOCTPAHCTBEY. 2
44 | 13. T'eomeTpuueckue mpeodpa3zoBaHusl IPOCTPAHCTBRA. 2
45 | 14. IlpakTnyeckas padora Ne 15 «IIpsiMbple 1 IIOCKOCTH B IPOCTPAHCTBE» 2
CamocrosiTe1bHast padoTa 00y4alomuxcs 10
CamocmosmenvHasn paboma «llapannenbnocmos 6 npocmpancmeey 2
Camocmosmenvras paboma «llocmpoenue ceuenuti MHO202pAHHUKOBY 4
Camocmosmenvras paboma « Y201 mexncoy npsamoul U nI0CKOCMbIO, Y20 MeHCOY NPAMIMUY 2
Camocmosmenvrasn paboma «llepneHOUKyIApHOCIb 8 NPOCMPAHCMEEY 2
Pasnes 5. BekTopbl B IpoCTpaHCTBE
Tema 8 Conep:xanue yueOHOro MaTepuasa 10/6/6
Koopauuarel u 46 | 1.ITonsTre BeKTOpa Ha IJIOCKOCTH M B IPOCTpaHCcTBe. Buisl BekTopoB. JletficTBus ¢ Bekropamu. Ornepaiyu Haj 2
BEKTOPBI. BCKTOPaMH.
47 | 2.PemieHne NpaKkTHYECKHX 3a/1a4. 2
48 | 3. Ilpaktnyeckasi padora Ne 16 «BexkTopsl B IPOCTPaHCTBE 2
49 | 4 Meroj koopMHAT B ipocTpaHcTBe. [IpsMOyronbpHas cucTeMa KOOPJIMHAT B MPOCTPAHCTBE. 2
50 | 5. Meton koopauHAT B mpoctpancTBe. KoopnuHate BekTopa. CBs3b MEKIAY KOOPAUHATAMHU BEKTOpPA U 2

KOOpAWHATaAaMH1 TOYCK.

16



51 | 6.Pemenune 3amau. KoopamHaTh B BEKTOPHI 2
52 | 7. lIpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKaHHE 2
8.IIpakTHyeckas padora Ne 18 «KoopauHaTHas IUIOCKOCTh. BeIUnCIIEHHE pacCTOSHUM U IUIOIIAACH HaA INIOCKOCTH.
KonmdaecTBeHHBIE pacueThD).
CamocrosiTesibHAast padoTa 00y4aroUIuXcs 6
Camocmosmenvrnasn paboma « Memoo KoopOunam 6 NPOCMPAaHcmee) 2
Camocmosmenvras paboma « Koopounamul éexmopay 2
Camocmosmenvhas paboma « CkansapHoe npoussedeHue 6eKmopos» 2
Paznen 6. Kopuu, crenenu u jorapumbi.

Tema 9 Coneprkanue y4edOHOT0 MaTepuasia 12/4/6
Kopuu u 54 | 1.Kopuu u crenenu. KopHu HaTypaabHOM CTETICHH M3 YUCHIA U UX CBOMCTBA. 2
CTEeNeHM. 55 | 2. KopeHb N-0ii CTENEHH U €ro CBONCTBA 2

56 | 3. Crenenu ¢ pallnOHATHHBIMU TOKA3aTEISAMH, X CBOICTBA. CTENEeHN ¢ AeWCTBUTENEHBIMHE MTOKA3aTENSIMH, X 2

CBOMCTBA.
57 | 4.CremneHu ¢ pallMOHAJILHBIMU TOKa3aTeNsAMU, UX cBOMcTBa. CTeneHu ¢ AeCTBUTENbHBIMY MTOKa3aTENIAMU, UX 2
CBOMCTBA.

58 | 5. UppanmoHanbHbIe ypaBHEHHS H HEPABEHCTBA 2

59 | 6.1IpakTuyeckasi padora Ne 19 «/ppannoHajibHble YpaBHEHHS M HEPABEHCTBAY 2

60 | 7. Crenennas @yHkuus [IpeoOpazoBanus paloHATBHBIX, HPPAITHOHAIBHBIX, CTENICHHBIX BBIPAKEHUH. 2

61 | 8.IlpaxkTuueckasi padora Ne 20 «KopHu u creneHn» 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 5]
Camocmosmenvras paboma «Kopenv n-oti cmenenu u e2o ceoticmeay 2
Camocmosmenvras paboma «ppayuonanvhvie ypasHenusLy 2
Camocmosmenvras paboma « CmeneHvb ¢ payuoHalIbHbIM NOKA3AMENEM» 2

Tema 10 Coneprxanue yued0HOr0 MaTepHajia 12/2/6

Hoxa3zareapnasa | 62 | 9. [lokasaTenbHas QyHKIHS. 2
Gynxnus. 63 | 10. ITokazaTenbHble ypaBHEHUSI. 2
64 | 11. IlokazaTenbHble HEPABEHCTBA. 2

65 | 12. [TokasarenbHbIC HEPABCHCTBA U YPABHECHUSI. 2

66 | 13.CucTtembl OKa3aTeIbHBIX YPABHECHHI. 2

67 | 14.IlpakTnyeckas padora Ne 21 «[loka3areybHble ypaBHCHHS U HEPABEHCTBA 2

68 | 15.KonrposbHas pabora «Mroru 1 cemectpa» 2
CamocrosiTe1bHast padoTa 00y4alOHXCH 6
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Camocmosmenvhas pa60ma «lloxazamenvhbie YPABHEHRUAY

2

Camocmosmenvrasn paboma «lloxazamenvHvie HepageHCmEa) 2
Camocmosmenvuasn paboma « Cucmemvl NOKA3aMeNbHbIX YPAGHEHUN U HePABEHCIE)» 2
2 ceMecTp 126/56/76
Tema 11 Copaeprxanne yued0HOr0 MaTepuaJia 16/4/10
Jlorapudmeol. 69 | 17.Jlorapudm. [IpaBuna neficTuii ¢ norapudmamu. [lepexor K HOBOMY OCHOBaHHIO. 2
70 | 18. [eiicTBus ¢ norapudmamu. 2
71 | 19. Jlorapudgmudeckas GyHKIHSL. 2
72 | 20. ITpakTuyeckasi padora Ne 22 «IIpeobpa3zoBaHus moKa3aTeIbHbBIX U JOrapH(PMUUIECKUX BBIPAKCHUN) 2
73 | 21. Jlorapudgmudeckue ypaBHEHHS 2
74 | 22. Jlorapugmuyeckue HepaBeHCTBA 2
75 | 23. Jlorapudmudeckne ypaBHEeHHS U HEPABEHCTBA 2
76 | 24.CucteMsl jorapu(hMHUUECKUX YPaBHEHHH 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckue ypaBHeHHs] 1 HEPABEHCTBAY 2
78 | IpodeccnoHATbHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
26.ITpumenenue norapudma. Jlorapudmuueckas cimpains B npupoje. Ee maremaTrdeckne CBOWCTBa
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 10
Camocmosmenvras paboma « Ceoticmea 102apudmoey 2
Camocmosmenvras paboma «Jlocapugmuueckue ypasnenusny 2
Camocmosmenvnas paboma «Jlocapugpmuueckue nepagencmeay 2
Camocmosmenvrasn paboma « Cucmemvl 102apugpmuieckux ypasHeHull U HepageHcme» 2
llpezenmayus «Jlocapugmuveckas pyHKyus 8 dHcusHu» 2
Pasnesn 7. MHOrorpaHHMKHU M KpyIJible TeJa.
Conep:xaHue y4eGHOro MaTepuaJjia 10/6/6
79 | 1. Ilonstue MHOTOrpaHHKKa. Ero snemeHTsl: BepiuHsl, pedpa, rpanu. Auaronans. Ceuenue. Brimykiibie u 2
HEBBINYKJIbIE MHOTOTPaHHHKH.
80 | 2.IIpusma. [Tapannenenumesn 2
Tema 12 81 | 3. ITupamuma. Bumsl mupamu, 2
MHororpaHHuk 82 4. MpakTHyeckas padora Ne 24« lmomaap MOBEPXHOCTH MHOTOTPAaHHHKOB)Y 2
n 83 | 5.Cummerpus B npoctpancTBe. CuMMeTpHs B KyOe, napajuiesienuneae, Npu3Me, nupamMmue. 2
84 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COEPKAHME 2
6.1Ipumepsl cummeTpuii B mpodeccun.
85 | 7. ITpakTnueckasi padora Ne 25« IpaBuiibHbIe MHOTOTPaHHUKUY. 2
86 | 8. Ilpaktunueckasi padora Ne 26 «MHOTrOrpaHHUKH» 2
CamocrosiTe1bHast padoTa 00y4aroIuXCs 6
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Camocmoamenvras paboma «llpuzma. Ilnowadb 60x0601 nogepxHocmuy

Camocmosmenvras paboma «Ilupamuoa. Ilnowade nosepxnocmu npusmoiy 2
Camocmosmenvras paboma «IIpasunbHble MHO202PAHHUKUY 2
Tema 13 Coaep:kaHue y4eGHOro MaTepuajia 8/2/6
Tena ppamenns | 8/ | 9.LMMHADP, NMIHHAPUYCCKAs HOBEPXHOCTD. [1101Ia/1b TOBEPXHOCTH LMIHH/PA. 2
88 | 10. Konyc, koHWYecKas MOBepXHOCTh. [1monaap moBepXHOCTH KOHYcCA. 2
89 11.Yceuennsii konyc. CeueHHe yCEUEHHOT0 KOHyCca 2
90 12. lap u cepa, ux ceuenus. BsanmHoe pacmonokenne cdepsl U MIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. IIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
CamocrosiTe1bHast padoTa 00y4arouXcs 6
Camocmosmenvras paboma « uaundp. Ilnowads nogepxnocmuy 2
Camocmosmenvrasn paboma «Kouyc. Ilnowadb nosepxnocmu konycay 2
Camocmosmenvnas paboma «llap.Cepa. Chepuueckas nosepxHocmo » 2
Tema 14 ConepxaHue y4eGHOro MaTepuaJjia 8/10/8
O6beMBbI TeJ 92 | 14. Ilonsarue o6béma. OcHOBHBIE CBOIicTBA 00bEMOB Te1.OOBEM MPAMOYTOIBHOIO MapalIeNenue1a, IPU3MBI, 2
LHWIMHJPA.
93 | 15. lpakTuyeckas padora Ne 28 «O0BEM NpsIMOYTONBHOTO NapaJlIeTeUIe/a, TPU3MBIL, IIMITHH]PAY 2
94 | 16. O6beM nMpaMu;Ibl ¥ KOHYCA. 2
95 17. Pemienne 3anay o temMe «O0bEM MUPaMUIBI M KOHYCA» 2
96 | 18. IlpakTuyeckas padora Ne 29 «O6bEM nupaMuibl U KOHYCay 2
97 | 19. llpakTuyeckas padora Ne 30 «O0bEM 11apa U 1IOIIATL CHEPhDY 2
98 | 20. [TogoOue Ten. OTHOUICHHE TUIONIAJICH MOBEPXHOCTEH 1 00BEMOB MOIOOHBIX TEJ 2
99 | 21. IlpakTuyeckas padora Ne 31 «3mepeHus B reoMeTpun» 2
100 | ITpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. llpakTnyeckas padora Ne 32«Vcrons3oBanne KOMOWHAIMKA MHOTOTPaHHUKOB H TEJI BPALLECHUS B
MIPAKTUKOOPHEHTHUPOBAHHBIX 3a/1a4axy.
CamocrosiTenbHast paboTa 00y4arommxcst 8
Camocmosmenvras paboma « Obbemvl MHO202DAHHUKOS) 2
Camocmosmenvrasn paboma « O0vemovl mejl 6pAWEHULY 2
Kpocceopo no meme «Mnozocpannuruy 2
Kpocceopo no meme «mena spawjenusny 2
Pazgen 8. Hayajna MaTeMaTH4eCKOro aHAJIHM3a
Tema 15 Conep:xaHue y4eOHOT0 MaTepuajia 4/2/-
Mpenen 101 | 1. IIpenen nociie10BaTeabHOCTH. 2
102 | 2. [Ipenen yHKIIMN, OCHOBHBIC CBOMCTBA U MPABUJIA BEIYHCIICHUSI. 2
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103 | 3.pakTuueckas padora Ne 33 «[Ipeneasn»

2

Tema 16 Copep:xkanue y4eGHOro MaTepuaJia 12/10/14
IpousBoanasi 104 | A.TTonsiTHE IPOU3BOAHON (PYHKIINH, €€ TCOMETPUICCKUIA U (PU3NICCKUI CMBICIT. 2
105 | 5. IIpasuna nuddepenrmpoBanns. Tabnmmma nponsBoauseix. JAnddepernmupoBanme cloXHBIX (QYHKIAHN. 2
106 | 6. IpakTHueckasi padora Ne 34«/IubddepeHnnpoBaHne BEIPAKECHUI 2
107 | 7.'eomeTpuuecKkuii M pU3HYECKHUN CMBICIT POU3BOTHON 2
108 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaAHHe 2
8.IlpakTnyeckas padora Ne 35 «Puznueckuii CMBICI NIPOU3BOAHON B IpoecCHOHATBHBIX 3a1a4axy.
109 | 9. MccnenoBanue aneMeHTapHBIX (PYHKIINH HA MOHOTOHHOCTh M TOYKH 9KCTpeMyMa. 2
110 | 10. MccnenoBanme 31eMeHTapHBIX (DYHKIMHA HAa HAHOOJbIIIee M HaNMEHBIIIee 3HAYSHHE C TIOMOIIHI0 TIPON3BOTHOM 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubombiiee 1 HaMMEHbIICE 3HAYCHHE YHKITMHM HA OTPE3KE) 2
112 | 12. IlpumeHeHre TPOU3BOAHOM K UCCIIEIOBAHUIO PYHKIHI U TocTpoeHuto rpadukos. [IponsBoaHbie oOpaTHON 1 2
KOMIIO3UIMH (YHKLIUH.
113 | 13. IIpakTnyeckas padora Ne 37 «lIpumeHeHHe TPOU3BOIHON K HICCIIETOBAHUIO PYHKIIUN M IIOCTPOCHUIO 2
rpaduKOB»
114 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/lep:KaHue 2
14. TlpakTuueckass padora Ne 38 «HaxoxaeHrne ONTUMAIBLHOTO pe3yibTaTa C IMOMOIIBIO IPOWU3BOAHON B
MIPaKTHYECKUX 3a/1a4axy».
CamocrosiTesibHAast padoTa 00y4arOUIUXCs 14
Camocmosmenvras paboma «Buiuucnenue npedenos hynxkyuuy 2
CamocmosmenvHas paboma «Bvluucienue npousgooHsbixy 2
Camocmosmenvras paboma «l eomempuyeckuil u huzuyecKull cCmulcli RPOUIBOOHOUN » 2
Camocmosmenvnas paboma «Hccrnedosanue hynkyuu Ha MOHOMOHHOCMb, MOYKU MAKCUMYMA U MUHUMYMAY 2
Camocmosmenvnas paboma «Haubonvuwee u Haumenvuiee 3Havenus QYHKYUU Ha ompesKey 2
CamocmosmenvHas paboma «Hccrnedosanue ¢hynkyuu, nocmpoenue epapuxos QyHKyuiy 2
CamocmosimenvHas paboma «Acumnmomel epaghuxa QyHxyuuy 2
Conep:xaHue y4eGHOro MaTepuajia 10/8/4
115 | 1.IlepBoobpasnas. HeonpeneneHHbId HHTETpAI. 2
116 | 2. CmocoObI HaXOXKICHHUS HEOMIPENCICHHOTO HHTETpaIa 2
Tema 17 117 | 3. IpakTu4yeckasi padora Ne 39 «CriocoObl HAXOKICHUS HEOIPEACICHHOIO HHTErpajiay 2
HNurterpan u ero | 118 | 4. Onpenenennbiii unrerpan. @opmyna Herorona-Jleiibuuna. 2
NpUMeHeHue 119 | 5. BerunclieHus onpeieJIeHHOT0 HHTerpaa. 2
120 | 6.ITpakTuyeckas padora Ne 40 «BeruricieHus onpeeIeHHOr0 HHTErpaliay 2
121 | 7.I'eomeTpudecKuii CMBICT olpeeieHHOTo nHTerpana. ®opmyna Herotona - JleliOnuma. Pemenue 3aqaq Ha 2

MIPUMCHCHHNEC MHTCIpaJia AJIs1 BEIYUCICHUSA (1)I/I3I/ILIGCKI/IX BCJIIMYHMH U rmomaz[eﬁ
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122 | 8. IIpakTu4yeckasi padora Ne 41Perienue 3a1a4 Ha IPUMEHEHUS MHTErpaia B GU3NKE U T€OMETPUHI 2
123 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP:KaHHe 2
9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha IPUMEHEHUE HHTETPaAJIay

CamocrosiTenbHas1 paboTa 00y4arommxcst 4

Camocmosmenvras paboma « Bviuucienue neonpeoeieHno20 unmezpanay 2

Camocmosmenvras paboma «gvluucierue niowaoeu pueyp» 2
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Conep:xaHue y4eGHOro MaTepuaJsia 8/-1-
MHoKecTBA. 124 | 1.ITonusitue MHOKecTBa. [TomMHOXKecTBO. Omepaliui ¢ MHOKECTBAMH. 2
DJ1eMeHThI 125 | MpodeccHoHATLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpados 2.0nepanyy ¢ MHOXKECTBAMH. PelleHne NpuKiIaIHbIX 3a1a4

126 | 3.TTousitue rpada. Cesi3HbIH rpad, AepeBo, MUK rpad Ha ITOCKOCTH

127 | 4.IIpumenenve rpadoB K pEIICHHUIO 3a/ad.

Tema 19 ConepxaHue y4eGHOro MaTepuaJjia 8/2/2
Komounartopuk | 128 | 5.OCHOBHEIC IOHATHS KOMOMHATOPHKH. 3aJauy Ha NOACYET YHCIIA pa3MELICHHH, IEPECTAHOBOK, COYETaHUIA. 2
a i crarucTuka | 129 | 6.Pemenne koMOMHATOPHBIX 33124 2

130 | 7. Cratucruyeckas o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3a1a4 Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneauk Ilackasst. 2
132 | 9.llpakTuyeckasi padora Ne 43«DneMeHTh KOMOMHATOPUKINY 2
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 2
Camocmosmenvras paboma « dnemennmovl KOMOUHAMOPUKUY 2

Tema 20 Conep:xaHue y4eOHOIr0 MaTepuajia 14/2/12
JaeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHHNE U YMHOKEHUE BeposiTHOCTeH. TIoHsTHE 0 HE3aBUCHMOCTH COOBITHIA. 2

Teopun 134 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE COJIeP/KAHHE 2

BEpOSITHOCTEii. 11. IlepBruunas oOpaboTka cTaTuCTUYECKUX JaHHBIX. | paduueckoe ux npencrasienue. Haxoxaenue cpeanux

XapaKTepPUCTUK, HAOII0IaeMbIX JaHHBIX

135 | 12.BeposiTHOCTh B TpodeccHOHANBHBIX 3amayax. OTHOCHTENbHAs 9acTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe onpezaeaeHue BeposiTHoCTH. OLieHKa BEPOSITHOCTH COOBITHS

136 | 13.IlepBuunas 00OpaboTKa CTATHCTHUECKMX AaHHBIX. ['paduueckoe ux mpeacraBieHue. HaxokaeHue cpenHux 2
XapaKTepPUCTHK, HAOIIOAaeMbIX JaHHBIX

137 | 14. JluckpeTHas ciry4aiiHasi BEIMYNHA, 3aKOH €€ paclpeIeTIeHHsL. 2

138 | 15.YucnoBble XapaKTEpPUCTHKN AUCKPETHOMN cIydailHOW BennyuHbI. [IoHsATHE 0 3aK0HE OONBIINX YHCET. 2

139 | 16. Knaccuueckoe onpeaeseHue BepOsSTHOCTH. 2
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140 | 17 IlpakTnyeckasi padora Ne 44 «Pemenne 3a1a9 Ha BEIYACICHUE BEPOSTHOCTH

2

CamocrosiTe1bHast padoTa 00y4Yaronuxcst 12
Camocmosmenvhas paboma «3a0ayu Ha 8blNUCTIEHUE 8EPOSIMHOCTUY 4
Camocmosimenvhas paboma «uckpemnas cayuyaunas eenuduna, Yuciosvie Xapaxmepucmuxiy 4
Camocmosmenvras paboma « Teopus epaghos npu pewenuu 3a0auy 4
Pasnen 10. YpaBHeHuUs H HEPABEHCTBA 24
Tema 21 Conep:xaHue y4eGHOro MaTepuaJjia 18/6/14
YpaBHenus u 141 | 1.PaBHOCWJILHOCTb YPaBHEHUM, HEPABEHCTB, CUCTEM. OCHOBHBIE IPUEMBI HX PEIICHHUS. 2
HepaBeHCTBA 142 | 2. Vcnonp3oBaHKre CBOMWCTB U rpadukoB QpyHKIMI NpH pelICHHH YPaBHEHUH W HEPABEHCTB. 2
143 | 3.PemeHne MoKa3aTeNbHBIX, JOTapH()MHUIECKUX yPaBHEHHH, HEPABEHCTB, CHCTEM. 2
144 | 4.llpakTuyeckasi padbora Ne 45 «OcHOBHBIE TPUEMBI M METO/IBI PEIICHUH YpaBHEHUH, HEPABEHCTB, CUCTEM» 2
145 | 5. PemieHue TpUTOHOMETPUUYECKUX YPABHEHHMM U HEPABEHCTB. 2
146 | 6. Pemenue panMoHaNbHBIX, UPPALIMOHANBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. llpakTHyeckasi padora Ne 46 «Perenne TpUrOHOMETPUYECKUX YPaBHEHUH 1 HEPABEHCTB» 2
148 | 8. PemieHue ypaBHEHUH U HEPABEHCTB C MApaMETPAMU 2
149 | 9.0mpenenenue moayns. PackpeiTue Moy no onpezaeneHuro. [Ipocreiiiine ypaBHEHHs U HEPABEHCTBA C MOTYJIEM. 2
[TprMeHeHne paBHOCUIBHBIX NTEPEXO0I0B B OMPEINIEHHBIX TUIIAX YPaBHEHUHN 1 HEPABEHCTB C MOIYJIEM.
150 | 10.IMpakTuyeckas padora Ne 47 «[Ipocreliline ypaBHEHHS U HEPABEHCTBA C MOJTYJIEM). 2
151 | IlpodeccHOHAIBLHO-OPHMEHTHPOBAHHOE COAEP:KAHNE 2
11.Penienre TeKCTOBBIX 3a/1a4 NPO(eCcCHOHAIBHOTO COIEPKAHMS.
152 | IIpodeccnoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaHHe 2
12.PenieHne TEKCTOBBIX 3a/1a4 MPO(PECCHOHAILHOTO COJICPIKAHUS.
CamocrosiTesibHAst padoTa 00y4arOUIUXCs 14
Camocmosmenvras paboma «Hcnonvzosanue ceoticme oynkyull npu peweHuu ypasHenuti U Hepagencme) 2
Camocmosmenvrasn paboma «llpuemvl pewienus ypasHenuil u HepageHCcme 4
CamocmosmenvHas paboma « YpasneHus u Hepagencmed ¢ napamempamuny 4
CamocmosmenvHas paboma « YpaeneHus u Hepagencmaa ¢ Mooyiemy 4
IMoBTOpEHHUE Conep:xaHue y4eOHOT0 MaTepuajia 10/4/-
Marepuaia 153 | 1.IloBTOpeHne MaTepuaa (reoMeTpusi) 2
154 | 2.JloBTOpeHue Matepuaia (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpumMeHeHne OMOPHBIX 3HAHUH 110 TEOMETPHNY 2
156 | 4.IloBTOopeHne Matepuaa (aJredpa M Havaia MaTeMaTHIeCKOTO aHallu3a) 2
157 | 5.IloBTOpenne Marepuana (anredpa u HadaJla MAaTEMAaTHIECKOTO aHAII3A) 2
158 | 6.J1pakTHyeckas padora Ne 49 «lIpumeHeHne OMOPHBIX 3HAHUH M0 are0pe 1 MaTEMAaTHYECKOMY aHAJIH3Y» 2
159 | 7.1roroBast KOHTpONbHAs paboTa 2
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ITpomexyTouHas aTTecTanus B popme sxzamena

Bcero:

456
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3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «MATEMATHUKA)»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydJaroruxcs, pabodee MECTO MpernoaaBaTeis, Jocka ydeOHas, KOMIUICKT
YEPTEIKHBIX MHCTPYMEHTOB JIJIS YEPUCHHUS Ha JOCKE, MOJEIH MPOCTPAHCTBCHHBIX
TEI U KOHCTPYKTOPHI T€OMETPUUYECKHX (UTYpP, HATJLSIAHBIC MOCOOHS, TPOEKTOp,
9KpaH, MePCOHATBHBIN KOMITHIOTEP, KOJIOHKH, IPUHTEP IUIAKATHI, CTEH I, YICOHO-
METOarYecKas JOKYMCHTAIHS.

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

[lepeyenb pekoMeHAyeMbIX y4eOHbIX H3AaHuil, MHTepHET-pecypcos,
JOTIOJIHUTEIILHOM JINTEPATYPBI

OcHoBHas JuTEparypa:
° Hanasa, A. A. Marematuka : yueOnuk / A.A. anasn. — 3-¢ u3f.,

ucrnp. u gon. — MockBa : MHOPA-M, 2023. — 544 c¢. — (Cpennee
npodeccuonansHoe obOpaszoBanue). - ISBN 978-5-16-012592-3. - Tekcr:
anektponHbIi. - URL: https://znanium.com/catalog/product/1891827

o HanasH, A. A. COopHHK 3a/1ay IO MaTeMaTUKe : yuyeOHoe mocooue /

A. A. lagasga. — 3-¢ uza. — Mocksa : DOPYM : UHOPA-M, 2021. — 352 ¢. —
(ITpodeccuonanpHoe obOpazoBanme). - ISBN 978-5-91134-803-8. - Teker :
anexTpoHHbIi. - URL: https://znanium.com/catalog/product/1362444

o FOxno, H. C. Maremaruka : yyebnuk / H.C. FOxHo. — Mocksa :
NH®D®PA-M, 2023. — 204 c. — (Cpennee npodeccuoHaqibHOe 00pa30BaHUE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekct : 3NEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1906092

JomosHUTEILHASA JMTEpaTypAa:

° bapnymkun, B. B. Maremarnka. DieMeHThl BBICIIEW MAaTEMAaTHKU :
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IlpokodreB. — Mockaa :
KYPC : HUH®PA-M, 2021. — 304 c¢. — (Cpemnee mpodeccHoHaIbHOE

obpazoBanue). — ISBN 978-5-906923-05-9. — TekcT : aneKTpoHHBIN. — Pexum
nocryma: https://znanium.com/read?id=372717

° bapnymkun, B. B. Marematuka. D1eMeHThI BBICIIEH MaTEMaTHKU :
yueOHuK : B 2 ToMax. Tom 2 / B.B. bapaymkun, A.A. [IpokopseB. — Mocksa :
KYPC : HUH®PA-M, 2022. — 368 c. — (Cpennee mpodeccuoHalbHOE

obpazoBanue). — ISBN 978-5-906923-34-9. — TekcT : 37eKTpOHHBIN. — Pexum
nocryma: https://znanium.com/read?id=380017
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o Marematuka : ydyeObHoe mocobme / M. M. Uepnemnos, H. b.
KapOaunnckas, E. C. JlebeneBa, E. E. XaputoHoBa ; mox pemakmmedt M. M.
YepuernoBa. — 3-e u3n. — MockBa : Poccuiickuii Tocy1apCTBEHHBIM YHUBEPCUTET
npaBocyaus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. — Tekcr
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit obpazoBarensHoil cpenbl CIIO
PROFo6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/122921

° AGnynnmuHa, K. P. Marematuka : yuebnuk i1 CIIO / K. P.
AGnynnuna, P. I'. MyxameraunoBa. — Caparos : [IpodoOpazoBanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. — TekcT : 3JIEKTPOHHBIN // DIEKTPOHHBIN
pecypc uudponoit oopazoBatensbHoit cpeasl CIIO PROFoGpa3oBanue : [cailT]. —
URL.: https://profspo.ru/books/99917

° [[unoga, JI. 1. MaTemartuka : yaeoHoe nocodue / JI.W. Illumnosa, A.E.
[IumnoB. — Mockpa : MH®PA-M, 2020. — 238 c. — (Cpennee nmpodeccuoHalIbHOE
obopazoBanue). — ISBN 978-5-16-014561-7. — TekcT : 35eKTpOHHBIN. — Pexum
nocryma: https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX 3aHHTHfI,

7a0opaTopHBIX PaboT,

HWHAUBUAYAJIBHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

[Tnanupyemblie pe3ynbTaThl OCBOCHHs 001Ie00pazoBarenbHoi AucHUIUIMHBL B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHOBe

OI'OoC COO.

Koa n nHaumenoBanue
(opMupyeMbIX KOMIIETEeH U

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

Oo6mrue

JucuumiimHapHbie (IpeaMeTHbIe)

OK 01. BeiOupats criocoOsl
[peneHus 3a1a4
npodecCHOHANTBHOI
eSTeTbHOCTH IPUMEHNUTETIHHO
K pa3JIMuHbIM KOHTEKCTaM

B yacTtu TpyaoBoro BocruTaHus:
- TOTOBHOCTb K TpPYyAY, OCO3HAaHUE LIEHHOCTU
MacTepcTBa, TPY10Jt00ue;

- UHTEpeC K Pa3IUUHBIM chepam
npodeccroHanbHON 1ESTENbHOCTH,
OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU

II03HAaBAaTCIIbHBIMHU HeﬁCTBHHMHZ
a) 6a30BBIC JJOTHYCCKHUE JCHCTBUS:

- CaMOCTOSITEIIbHO (dhopmynMpoBaTh u
aKTyaJlM3upoBaTh MpoOJIEMYy, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBECHHBIH MPH3HAK WM
OCHOBaHUS I CpaBHCHHS, KiIacCU(UKANUUA U
00001IeHHUS;

- ONpeneNATh IENH JCSITEIbHOCTH,
napaMeTpH u KpI/ITepI/II/I UX JOCTHUKCHUA,
- BBIABJATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpeLII/IH B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCUTH KOppeKTI/IBBI B ACATCIBHOCTDh, OLICHUBATH

3a1aBaTb

-BIIAJICTh METOJAMH JI0Ka3aTeJbCTB, AaJTOPHUTMAMHU pEIICHHS
3a7a4; yMeHHe (OPMYJIHPOBATH OINpPEACICHUS, AKCHOMBI U
TEOPEMBbI, IPUMEHSThH HX, IPOBOJUTD JOKA3ATEIbHBIC PACCYKICHHS
B XOJIC PELICHUs 337134,

- YMETh OIEPUPOBATH TOHATUSIMHU: CTENCHb YHCIA, JOrapupm
qucia, YMEHUC BBITIOJIHATH BBIYHCJIICHHUEC 3HAUYEHUH n
npeoOpa3oBaHusl BBIPAXKEHWA CO CTEMEHSAMH W Jorapudmamu,
npeoOpazoBaHus APOOHO-PAIIIOHATBHBIX BRIPAYKEHHIA;

- YMETH OIICPUPOBATH IIOHATHUAMMU. palrOHAJIbHBIC,
HppalOHaJIbHBIC, TOKA3aTC/IbHBIC, CTCIICHHBIC, J'IOI‘apI/I(bMI/I‘IeCKI/IC,
TPUTOHOMETPUYECKHE YPABHEHHUS U HEPABEHCTBA, UX CHCTEMBI,

- yYMeThb ONEpUpOBaTh MOHATUAMHU: (YHKUUS, HENpepbIBHAs
GyHKIMS,  TPOM3BOAHAs,  MepBooOpa3Hasi,  ONpeaAeNeHHbIN
UHTErpaJl; yMeTb HAXOJWUTh MPOU3BOJHBIE  AJIEMEHTapPHBIX

GyHKLUH, MCHOIB3ys CIPABOYHBIE MaTEpUallbl; HCCIEN0BATh B
OPOCTEHIINX Chy4dasXx (YHKIMM Ha MOHOTOHHOCTb, HaXOIUTh
HauOoOJNbIINE M HAaUMEHbIIWE 3HAYeHHs (QYHKUUH; CTPOUTH
rpadpyKd  MHOTOWIEHOB  C  HCIHOJB30BaHHEM  ammapata
MaTEMaTHYECKOT0  aHaJIM3a; IPUMEHITh NPOU3BOAHYI IIpHU
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COOTBETCTBHE pPE3YJIbTATOB LIEJISM,
PUCKU MOCTEICTBUMN NEATETBHOCTH;

- pa3dBUBAaTb KPEATHUBHOC MBINIJICHUC IPU PCIICHUHA
KU3HEHHBIX MPOOIeM

0) 6a30BBIC UCCIIEIOBATEIbCKHE NCHCTBHS:

- BJIaZICTh HABBIKAMHU y4eOHO-HCCIIE0BATENBCKON U
MIPOEKTHOHN JesITeIbHOCTH, HABBIKAMU pa3pelIeHUs
npobmnem;

- BBIABJIATH MHNPHUYUHHO-CJICACTBCHHBIC CBA3U U
AKTYyAJIM3UPOBATh 3a1avy, BbIABUI'ATb THIIOTE3Yy €€
peuicHud, HaxXoauThb ApPryMCHTBI JJIA
JI0Ka3aTeNIbCTBA CBOUX YTBEPXKACHWUW, 3a/1aBaTh
[apaMeTpbl U KPUTEPUH PELLIEHMUS;

- aHAJIM3UPOBATh IOJNYYCHHBIE B XOJE pELICHUS
3aJaun pe3yibTaThl, KPUTHYECKH OLIEHUBATH HX
JOCTOBEPHOCTb, IPOTHO3HPOBATh HW3MEHEHHE B
HOBBIX YCIIOBUSIX;

-- YMETh MEPEHOCHUTH 3HAHUS B TIO3HABATEILHYIO U
MPAKTUYICCKYIO O6HaCTI/I KHU3HCACATCIBHOCTH,

OILIEHUBATh

- yMeTb HHTETPUPOBATH 3HAHHWS W3 Pa3HBIX
MPEeIMETHBIX 00JIacTel;
- BbIIBUI'aTh HOBBIC niacu, Hpez[naraTL

OPUTHHAJIBHBIC TOAXOAbI U PCIICHMS
n CITOCOOHOCTE nx HCIIOJIb30BAaHUA B
MMO3HaBaTENbLHOU U COLIPIaHLHOﬁ IMPAaKTUKE

pelmieHur  3aJad  Ha  JBIDKGHHE;  pellaTth  IPaKTHKO-
OpPHEHTHPOBAHHBIC 33/7a4d Ha HauOOJbIINE W HAUMEHbIINE
3HAYCHHMS, HA HAXOKACHHE IIYTH, CKOPOCTH U YCKOPEHHS;

- YMETh ONEepUpOBaTh MOHATUSAMH: palHOHAIbHAs (QYHKIU,
MoKa3aTeNbHas (PYHKIWsS, CTENICHHAsT QYHKIHSA, Jorapudmmudaeckas
GbyHKIHS, TpUTOHOMETpUYecKue (YHKIMH, oOpaTHble (QyHKIWH;
YMEHHE CTPOHUTh Tpadukd HM3y4eHHBIX (YHKLIWH, HCIIOJIB30BaTh
rpadUKy MPH U3YYEHUH MTPOIIECCOB M 3aBUCUMOCTEH, IPH PEIICHUH
3a1a4 U3 Apyrux y4eOHbIX MPEIMETOB U 33a]a4 U3 PEealIbHOM KHU3HU;
BBIpaXKaTh (pOpMyIIaMy 3aBUCHMOCTH MEKIY BEINYNHAMU;

- YMETh pemaTh TeKCTOBBIC 33/1a4d Pa3HBIX THIIOB (B TOM YHCIE
Ha TMPOIEHTHI, JOIM M YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBapOB MW YCIYr, HAJIOTH, 3aJadyd U3 O0OJacTH YIpaBICHUS
JUYHBIMH W CEMEHHBIMH (PMHAHCAMM); COCTABJIATH BBIPAKCHUS,
YpaBHEHHUsI, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO 3aJ1ayH,
UCCIIEIOBATh MOJTy4EeHHOE peleHue u OLICHMBAThH
NPaBJONOI00HOCTh PE3YyIbTATOB;

- yMeThb ONEpUPOBATh NOHATHAMHU: CpelHee apu(MEeTHUECKOe,
MenuaHa, HauOoONbIlee W HAaWMEHbIIEe 3HAYCHUs, pa3Max,
JHCIIEpCHs, CTaHAApTHOE OTKJIIOHEHHE YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, HHTEPIPETUPOBATH WHPOPMAIHIO, MIPEACTABICHHYIO B
TabNMuIax, Ha Jauarpammax, rpa@ukax, OTPa)alollyl0 CBOWCTBa
pEaNBbHBIX MPOIECCOB U SIBICHUI; MPEICTABIATh MHPOPMAIHIO C
MOMOIIBIO TaOJMUI] W JUarpaMM; HCCIIEOBAaTh CTaTHCTHYECKUE
JaHHbIE, B TOM 4YHCJE C NMPUMEHEHHEM TpaHUYecKHX METOAOB U
ANIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATUSAMMU: CIIy4aifHBII ONBIT U CiIydaiiHoe
COOBITHE, BEPOATHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIYHMCIIATH
BEPOSTHOCTh C  HCIIONb30BaHWEM  IpaUyecKuX  METOJOB;
NPUMEHSTh (DOPMYNBI CIOXKEHHS W YMHOXXEHUS BEpOSTHOCTEH,
KoMOuHaTopHbsle (GakTel ¥ (OpMynasl TpU pEHICHUH 3a]ad;
OLICHWBATh BEPOSTHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CIlyJallHBIMH  BEJIMYMHAMH;, YMEHHE TIPHBOJAUTH  IPUMEPHI
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NpOSIBIICHUSI  3aKOHa  OOJBIIMX 4YHMCEd B MNPUPOAHBIX U
OOIIECTBEHHBIX SBICHUIX;

- YMETh ONEPUPOBATH MOHATHUSMHU: TOUYKA, NPAMAsi, IIOCKOCTb,
NPOCTPAHCTBO, JBYIPAaHHBIM YToJI, CKPEUIMBAIOIINECS IpsIMEIEC,
NapajuieIbHOCTh U MEPIEHIUKYIIPHOCTh NPSMBIX M IUIOCKOCTEH,
YrOJl MEXAY MPSIMBIMH, YTOJ MEXIy MPSIMOH U IJIOCKOCTBIO, YOI
MEXIY IUIOCKOCTSIMH, pPAaCcCTOSHHE OT TOYKH [0 IUIOCKOCTH,
pPacCTOSIHUE MEXAY NMPSIMBIMHU, PACCTOSHUE MEXIY IUIOCKOCTSIMU;
YMEHHE HCIIOJIb30BaTh MPU PEIICHUM 33734y M3ydeHHbIe (HaKThI U
TEOpeMBbl TUIAHUMETPUH; YMEHHE OILEHHBATh pPa3Mepbl OOBEKTOB
OKpY’KaloIIero M1pa;

- yYMETh OIEPHUPOBATHh TMOHATHUAMU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHMKA, Ky0, mMapajienenumnes, TMpu3Ma, IUpaMuia,
¢durypa u MoBEpXHOCTH BpallleHUs, HWIMHAP, KOHYyC, map, chepa,
cedeHust (UTypbl BpalleHHs, IUIOCKOCTh, Kacaromascs chepsl,
WIMHIPA, KOHYCA, IUIOMAAb MOBEPXHOCTH MHPAMHIBI, MTPHU3MBI,
KOHyca, [WIWHApA, Iuom@anas  cdepbl, 00beM  KyoOa,
OpSMOYTOJILHOTO — TapayUleNienuneaa,  MUPaMHIbl,  [PH3MBI,
MWIMHIpPA, KOHYyca, [Iapa; yMEHHE N300paxxaTh MHOTOTPAHHUKU U
MOBEPXHOCTH BpAIlIEHUS, WX CEUEHUS OT pPYKH, C TOMOIIBIO
YepTEKHBIX WHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB; yMEHHE
pacro3HaBaTh CAMMETPHUIO B ITPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MPaBIJILHBIE MHOTOT PAHHUKH;

- YMETh ONEPHPOBATH MOHATUSMH: IBIKEHHE B MPOCTPAHCTBE,
noJo0HbIe (UTYpBI B TMPOCTPAHCTBE; HCIIOIB30BATH OTHOIICHUE
wioniaed MmoBepxHocTed M 00BEMOB MOJOOHBIX (GUIYp THpHU
pelIeHnN 3a/1a4;

- YMETbh BBIYHMCISATH T'€OMETPUYECKHE BEIMYMHBI (AJIMHA, YTOJI,
IoMIab, 00BEM, TUIOMAAh TIOBEPXHOCTH), UCTIONB3Ys H3yUeHHBIS
(bOpMYITBI ¥ METOIBI;

- yMeTh OIEPHPOBATh MOHATHUSAMHU: TMPSMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPIWHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIpHOE TMPOM3BEACHUE, YTroJ MEXJAy BEKTOpaMH, CyMMa
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BEKTOPOB, IPOM3BEIEHHE BEKTOPA HA YHUCJIO0; HAXOJUTh C IIOMOIIIBIO
U3yYCHHBIX (JOPMYJ KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE
MEX]Y ABYMs TOUKaMU;

- YMETb BbIOMpATh MOAXOSIINNA H3yUYEHHBI METOJ IJISl PEIIeHUs
3a7la4yy, paclo3HaBaTh MaTeMaTu4ecKue (akTbl 1 MaTeMaTHUECKHE
MOJIETIM B MPUPOJIHBIX M OOLIECTBEHHBIX SBJIECHUSIX, B UCKYCCTBE;
YMEHUE IPUBOJUTH INPHUMEPBl MAaTEMaTHYECKMX  OTKPBITHIA
POCCHIICKON ¥ MUPOBOM MAaTeMaTUYECKON HAYKH.

- YMeTb OIEpUpOBaTh IOHATUSAMH: OIpEICICHHE, aKCUOMa,
Teopema, CIEJICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTeNbCTBO,
paBHOCHJIbHBIE (POPMYIUPOBKHU; yMEHHE (POPMYIMPOBATH OOpaTHOE
U TPOTHBOIOJIOXKHOE YTBEpPXKICHHE, IPHUBOAUTH IPUMEPHl HU
KOHTPIPUMEPBI, UCTIOJIB30BaTh METOJl MATEMAaTHUECKONW MHIYKIIUH;
NPOBOJUTH JOKAa3aTelbHbIE PACCYXKIEHHs IpPHU PEIICHHU 3a7ad,
OLIEHUBATH JIOTHYECKYIO IPaBUIILHOCTb PACCyKICHUN;

- YMETb ONEPUPOBATh MOHATUSAMHU: MHOKECTBO, MOJAMHOMKECTBO,
olepaluy HaJ MHOXKECTBAMM; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-
MHOXXECTBEHHBIN anmnapaT Ul ONUCAHUS PEaJIbHBIX MPOLECCOB U
SBJICHUN NPH PELICHUU 33/1a4, B TOM YHUCIE U3 JPYrHX Y4eOHBIX
IPEMETOB;

- YMETh ONEpUPOBaTh MOHATUSAMU: rpad, cBA3HBIN rpad, aepeso,
IUKJI, Tpad Ha IUIOCKOCTH; YMEHME 3aJjaBaTh U OIHUCHIBATh Ipadsbl
pasNIMYHBIMU CIOCO0AMH; MCIOIb30BaTh TIpadbl HpU peIIeHUH
3ajad;

- yMeTb CBOOOJHO OIEpPUPOBATH MOHATUSAMM: COYETAHMUE,
NEPECTAHOBKA, YMUCJIO COYETAHUH, YUCIIO MEPEeCTAHOBOK; OMHOM
HproTOHa; yMeHME MNPUMEHSATb KOMOMHATOpPHbIE (AKTBl U
paccyKAeHus JUlsl peLeHUs 3a1ay;

-yMETb OIEPHPOBATH TMOHATHUAMH: HATypaJbHOE YHCIO, LEJI0e
YHUCI0, OCTAaTOK IO  MOAYJIO,  palMOHAJIbHOE  YHUCIIO,
UppalMOHATBHOE YHCIO, MHOXECTBA HATypalbHBIX, IIEJIBIX,
palMOHAIbHBIX, NCHCTBUTENBHBIX YHCEN, yYMEHHE HCIOJIb30BaTh
NPU3HAKKA  JIEJTMMOCTH, HAWMEHBUIMH OOImMil  JnenuTens W
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HalMeHblllee olllee KpaTHOe, aaropuT™M EBKinaa npu perieHuu
3ajja4; 3HAKOMCTBO C Ppa3IMYHBIMU IO3UIMOHHBIMH CHUCTEMaMH
CUUCIICHUS;

- yMeTb CBOOOAHO ONEPUPOBATH MOHATHAMH: CTENEHb C LIEJIbIM
NOKa3aTeJIeM, KOpPEHb HATypaJbHOW CTENEHH, CTENeHb C
paLlMOHANIBHBIM  IIOKa3aTesieM, CTeNeHb C JEeHCTBUTEIbHBIM
(BeleCTBEHHBIM) TOKa3aTeneM, Jorapudm 4ucia, CHHyC, KOCUHYC
Y TaHT€HC NPOU3BOJIBHOTO YUCIIA;

- YMeTh ONEPHPOBATH MOHATUSAMH: TOXJIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEpPaBEHCTB, PABHOCUJIBHOCTh YpaBHEHUI, HEPABEHCTB U CHCTEM,
palMoHajIbHble, HpPpalMOHAJIbHBIC, I10Ka3aTeJIbHbIE, CTEIEHHbIE,
JorapupMuUYecKre, TPUrOHOMETPHUECKUE YpaBHEHNU s, HEPABEHCTBA
U CUCTEMBI; yMEHUE pellaTh ypaBHEHHs, HEPABEHCTBA U CUCTEMBI C
MOMOIIIBIO PA3IMYHBIX [IPUEMOB; pelIaTh ypaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPHUMEHSTh YpPaBHEHUS, HEPaBEHCTBA,
UX CHCTeMbl Ul pEIIeHHs MaTeMaTHYeCKHX 3ajad U 3ajad u3
Pa3IUYHbIX 00JacTel HAYKH U peabHOM )KU3HH;

-yMeTh CBOOOJHO ONEpUpOBaTh MOHATHAMHU: rpaduk (yHKINH,
oOpartHast (GYHKIUS, KOMIO3MLIMSA (QYyHKIMH, JTUHEHHAs (QyHKIMA,
KBagpaTHuHas  (QyHKIMS, CTeneHHas (QYHKIUS C  LEJbIM
nokaszareiaeM,  TPUITOHOMETpHUYEeCKHe  (QYHKIHMHM,  OOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKINY, nokasaresbHas u
aorapupmuyeckas QyHKIUU; yMEHHE CTPOUTH rpaduku GyHKIuii,
BBINIOJIHATH MTPe0o0pa3oBaHus rpadukoB HyHKIIHIA;

YMEHUE HCNONb30BaTh rpaduku QyHKIMH Ui U3y4eHUs
IpPOLIECCOB U 3aBUCUMOCTEH INpH pPELIeHUM 337ad M3 JPYrux
y4eOHBIX NpPEAMETOB M U3 pPEaNbHOM JKU3HU; BBIPAXKaTb
(dbopMynaMu 3aBUCUMOCTH MEKIY BETHUYMHAMU;

yMeHHe CBOOOTHO ONEepUpPOBATh MOHATHAMU: YETHOCTh (DYHKIIMH,
HNEePUOJTUYHOCTh byHKINH, OrpaHMYEHHOCTH ¢byHKINH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIIMH, HauOoJplIee |
HaVMEHbIIee 3HAYeHHs (QYHKIMH Ha TPOMEXYTKE; YMEHHE
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MPOBOAUTH UCCIIEOBaHNUE (QYHKIINH;

YMEHHE HCIIOJIb30BaTh CBOHCTBA W Tpaduku (QyHKOMH ajis
pelleHus ypaBHEHUH, HEPaBeHCTB U 3aJady C IapaMeTpaMu;
n300pakaTh HAa KOOPAWHATHOW TUIOCKOCTH MHOJKECTBA PEIICHUIN
YpaBHEHHUH, HEPABEHCTB M HX CHCTEM;

- YMETh CBOOOIHO OIIEpUPOBATH MOHATUAMU:
MOCJIeI0BATEILHOCTb, apudmeTnueckas MpOoTpeccusi,
reoMeTpuICcCKast nporpeccus, OECKOHEYHO Y6BIBaIOH_Ia}I
reoMeTpudccKkas Iporpeccus; YMEHUE 3a4aBaThb
MMOCJICAOBATCIIBHOCTU, B TOM YHCJIC C IOMOLIBIO PEKYPPCHTHBIX
dopmy;

- yMeThb OIEpUpPOBaTH MOHATHUSMH: HENPEPHIBHOCTh (DYHKIUH,
acUMNTOTHl rpaduka (YHKIHH, TepBas U BTOpas MPOU3BOIHAS
(GYHKIMU, TEOMETPUYECKUH U (U3MYECKUI CMBICI MPOU3BOIHOM,
nepBooOpasHasi, ONpENeNCHHBI WHTErpajg; yMEHHE HaXOIWUTh
acUMNTOTHI rpaduka (QyHKIUM; YMEHUE BBIUUCIATH MPOU3BOIHBIC
CYMMbI, TPOU3BEAEHHS, YACTHOIO U KOMIO3ULMH (YHKIHHA,
HAaXOJMTh YpaBHEHHE KacaTeNIbHOH K rpaguKy (QyHKIUH;

YMEHHE HCIIONB30BaTh IPOU3BOAHYIO JUISI  HMCCJIEJOBAHUS
GYHKIMH, 111 HAXOXKICHUS] HAWITYYIIETO PEIICHNsI B TPUKIIATHBIX,
B TOM YHCJI€ COIMAIBHO-DKOHOMUYECKUX W (DPU3UUECKHX 33Jadax,
JUISL OTIPENICNICHHs] CKOPOCTH M YCKOPEHUS; HaXOJWUTh IUIOMAAH H
00beMBl (GUryp C TOMOIIBIO HHTErpaja; MPHUBOIUTH HPUMEPHI
MaTeMaTH4ecKoro MOZEIUPOBaHUSA c HIOMOILIBIO
muddepeHInaIbHBIX YPaBHCHUH;

- yMeTb ONEpUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO 4ucia, (opma 3amucu KOMIUICKCHBIX YHCEN
(reomeTpuyeckasi, TPHTOHOMETPHUYECKast U anredpandeckas); yMeTh
NPOU3BOJUTH  apu(pMETUUECKHE JEeUCTBHS C KOMIUICKCHBIMHU
YUCJIAMH; TPUBOJUTH TPUMEPHl HCIOIB30BAHUS KOMIUIEKCHBIX
YHCET;

- yMeTh CBOOOJHO ONEpPHPOBATH TOHATHAMHU: CpelHee
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apupMeTHueckoe, MeauaHa, HauOonbllee UM HauMEHbLIee
3HAYeHUs, pa3Max, AMUCHEepPCHs, CTaHIAPTHOE OTKJIOHEHHWE JUIs
OMHCaHUs YHCIIOBBIX JAHHBIX; yMEHue Uccle10BaTh
CTAaTUCTHYECKHE [JaHHble, B TOM 4YHCIE€ C TPUMEHEHUEM
rpaUIecKuX METOAOB H DJEKTPOHHBIX CPEICTB; TpaduuecKu
UCCIIEIOBaTh COBMECTHBIE HAOIOJACHUS C IOMOILNBIO JHAarpaMm
pacceuBaHus U JIMHEHHON PETPECCUU;

- YMEeTh HAaxXOAWTh BEPOATHOCTH COOBITHH C HCHOJIH30BAHUEM
rpagMuecKuX METO/0B; MPUMEHATH JUIsS PeleHus 3aaa4d pOopMyJIbl
CIIO)KEHUSI U YMHOXEHHs BEepOSTHOCTeH, (opMyildy IMOJIHOM
BepoaTHOCTH, (opmyny bepHymin, kKoMOMHATOpHBIE (aKThl H
(bopMyIbl; OLIEHUBATH BEPOSTHOCTU PEAJbHBIX COOBITHI; yMeHHE
ONepUpOBaTh MOHATUAMU: ClydaiHas BeJIUYMHA, paclpeelieHHe
BEPOSTHOCTEH, MAaTEeMaTU4eCKOe OXKUAAaHUE, IHCIEpCUs |
CTaHJApTHOE OTKJIOHEHHWE CIy4YalHOW BEIMYUHBI, (DYHKIHH
pacripesiesieHlsi U IUIOTHOCTH PAaBHOMEPHOTO, TOKa3aTEIbHOTO M
HOPMAaJIbHOTO pacHlpesieieHnii; YMEHHE HCIIONb30BaTh CBOMCTBA
W3YyUYCHHBIX PACHpEleNCHUH s peIIeHHs 3a/1a4; 3HAaKOMCTBO C
HNOHATHSIMU: 3aKOH OOJBIIMX YMCEN, METOAbl BbIOOPOUYHBIX
UCCIIIOBAaHUIN; YMEHHUE NPUBOIUTH NMPUMEPHI MPOSBIECHUS 3aKOHA
OO0JIBIINX YUCEN B IPUPOHBIX U OOLIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHSAMM: TOYKa, MpsMasd,
IUIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHH  Yroi,
IBYIPAaHHBI ~ yroj, TPEXIpaHHBI Yroi, MepeceKarouecs,
napajieNibHble W CKPEIIMBAIOIIMECS MpPSMbIE, MapajuleIbHOCTh H
NEPNEeHIUKYIAPHOCT MPSAMBIX M IJIOCKOCTEH, Yroid MexXIy
OpSIMBIMHU, YTOJl MEXIY MNPSMOM U IJIOCKOCTBIO, YroJl MEXKIY
IUIOCKOCTSIMM; YMEHHE UCIOJIb30BaTh MpPH pEIIEHUM 3ajad
n3y4deHHbIe (PaKThl U TEOPEMbl INIAHUMETPUH;, YMEHHE OLIEHHBAThH
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATh
TOHSATHSMH: MHOTOTpaHHHK, ceueHue MHOTOTpaHHHKA,
MPaBWIBHBIA MHOTOTPAaHHWK, TIpU3Ma, TUpaMumaa, ¢Gurypa u
MOBEPXHOCTh BpAIIEHUs, IMUIMHJIP, KOHYC, IIap, chepa, pa3BepTKa
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MIOBEPXHOCTH, CEUCHMs KOHyca M IMIMHJIpA, NapajiesbHble OCH
WJIM OCHOBAHHUIO, CEYEHHUE Iapa, INIOCKOCTb, Kacaromasncs chepsl,
LIWINHIPA, KOHYCa; YMEHHME CTPOMTb CEYE€HHE MHOIOrpaHHHKa,
n300pakaTb MHOTOTPAHHUKH, GUTYphl U NTOBEPXHOCTU BpPALIEHHUS,
UX CEUCHUS, B TOM HYHCIIE C IIOMOIIbIO 3JIEKTPOHHBIX CPE/CTB;
yMEHHE  INPUMEHATh  CBOWMCTBA  I€OMETPUYECKHUX  GUTYD,
CaMOCTOATENILHO (POPMYIHNPOBATh ONpEENIeHHs U3y4aeMbIX GUTYD,
BBIJIBUIaTh I'MIIOTE3bl O CBOMCTBaX M NPHU3HAKaX F€OMETPUUYECKUX
¢uryp, o60CHOBBIBaTh WM ONPOBEPraTh UX; YMEHUE IPOBOAMUTH
KJaccu(uKauio (GUryp MO pPa3IUYHBIM IIPU3HAKAM, BBINOJIHSATH
HEO0XO0IMMBbIE IOTIOJIHUTEIbHBIE TIOCTPOCHMS;

- yMeTb CBOOOJHO ONEpPHUPOBATh MOHATUAMU: ILIOLIAb (QUTYPHI,
0o0beM (Urypbl, BeJIWYMHA YIJA, PACCTOSHHE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSHUE MEXAY MNPSIMbIMU, PacCTOSHHE MEXIY
IUIOCKOCTSIMM,  IUIOWIagb  CQepbl, IUIOMAAb  I[OBEPXHOCTU
OUpaMufbl, TPHU3MbI, KOHyca, ILWIMHApa, o00beM KyoOa,
OpSAMOYTOJIBHOTO  Mapajulelienunena,  MUPaMuAbl,  MPU3MBL,
LUJIMHApPA, KOHYCa, 1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00bEeMOB
noJ00HBIX QUryp;

- yMeTb CBOOOJHO ONEpPHPOBATH TOHATUSMH: JBHXKCHHUE,
napajyieNbHbI  TEePeHoC, CHMMETpUsS Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, MNpeoOpa3oBaHUE MOJ00Ms, MOJOOHbIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE M MOJ00HBIE (UTYpHI, B
TOM 4HCcI€ B TPUPOAE, HUCKYCCTBE, apXMUTEKType; yMEHHE
HCTIOJIb30BaTh reoMeTpHUECKHe OTHOILICHHH, HaXOJHUTh
reoOMEeTpUUYECKHE BEIWYMHBI (JUIMHA, yroJ, IUIOIaib, 00beM) IpU
peLIeHUH 3aJad U3 JPYrux y4eOHbIX MPEIMETOB U M3 PealbHOU
KH3HU;

- yMmMeTb CBOOOJHO ONEpPHPOBATH MOHATHUAMH: NPSMOYTOJIbHAS
cucTeMa KOOPIHMHAT, BEKTOpP, KOOPIMHATHI TOYKH, KOOPIWHATHI
BEKTOPa, CyMMa BEKTOpPOB, IPOU3BEACHUE BEKTOpa Ha YUCIIO,
pa3oXKEHUEe BEKTOpa IO 0a3ucy, CKalspHOE IPOMU3BEJECHUE,
BEKTOPHOE TPOM3BEACHUE, YTroJ MEXAY BEKTOpaMH;, yMEHHE
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KCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOH ISl peLleHUs
TeOMETPUYECKUX 3a7ad W 3a4ad APYyTruX Y4YeOHBIX NPEIMETOB;
ONEpUpPOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, oNpenenuTeb
MaTpPHULIbI, FEOMETPUUYECKUI CMBICI ONPEACITUTENS;

- yYMeThb MOJEIHMpPOBAaTh pEAIbHbIE CHUTYyallUHW Ha S3bIKE
MaTEMaTHKH; COCTABIATh BBIPAXKECHUS, YPaBHEHHs, HEPABEHCTBA U
UX CHUCTEMBI II0 YCIOBHUIO 3aJayd, HCCIEIOBATH IIOCTPOEHHBIE
MOJIENIU C UCIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATh
MOJIYYeHHBIA PE3yJIbTaT, CTPOUTh MAaTeMaTHUYEeCKHUEe MOJEIH C

MNOMOLIBKD T€OMETPUYECKMX IIOHATUH M BEJIMYUH, pEIIaTh
CBA3aHHBIE C HUMHU [PAaKTUYECKUE  3aladyd;  COCTABIIATH
BEPOATHOCTHYK0 MOJENIb M HHTEPIPETUPOBATH  IOJyYEHHBIN
pe3yiapTaT;  pelmaTh — OPUKIAAHBIE  33Ja4d  CPEACTBAMM
MaTeMaTUYeCKOr0  aHaiau3a, B TOM  YHCJIE€  COLMAJIBHO-

HKOHOMHUUYECKOI0 U (U3UIECKOr0 XapaKTepa;

- yMeHMe BbIOMpaTh MOAXOASLIMHA METOA AJIS PELICHUs 3ahadH;
NOHUMAHNE 3HAYMMOCTU MAaTE€MaTHKH B M3YYEHHUM INPUPOJHBIX U
OOIIECTBEHHBIX IIPOLIECCOB U SIBIICHUH; yMEHHE paclo3HaBaTb
IPOSIBICHHE 3aKOHOB MAaTeMaTUKM B  HCKYCCTBE, yMEHHE
IPUBOJUTH IMPUMEPBl MAaTEMATUYECKUX OTKPBITHHA POCCUHMCKON H
MUPOBOI MaT€MaTU4ECKON HAYKH

OK 02. Mcnonp30BaTh
COBpEMEHHBIE CPE/ICTBA TTOUCKA,
QHAJIM3a U UHTEPIPETAIIUN
MHpOpMaLUH, 1
MH(POPMAITMOHHBIE TEXHOIOTHH
711 BBITTOJTHEHUS 32134

B 00nacti ieHHOCTH HAYYHOTO MTO3HAHU:

- c(OpPMHPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM U OOLIECTBEHHON MpPaKTUKH,
OCHOBAHHOTO Ha JMajore KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO0 MECTa B
MOJMKYJIBTYPHOM MHpE;

- YMETh OIEPHPOBATh TMOHSATHUSAMH: palMOHANbHAS (QYHKIIHS,
noKazaresbHas byHKIuS, CTEIeHHas byHKIMS,
norapupmuyeckas (GyHKIUS, TPUTOHOMETPHUYECKHE (YHKIINH,
oOpatHble (DYHKIMH; YMEHHE CTPOHUTh TIpadUKd H3YyYEHHBIX
(GyHKIMA, UCIOJIb30BAaTh IPAPUKU MPU U3YyUEHUH MPOLIECCOB U
3aBUCHUMOCTEH, NpHU pEIIeHUH 3a4ady M3 JAPYTruX Yy4eOHbBIX
MPEIMETOB | 3a/1a4 U3 PEeaTbHOM KU3HHU; BBIpaxaTh (popMynamMu

PO eCcCHOHATBHOMN - OCO3HaHHUE ILIEHHOCTH HAyYHOW JEeATENbHOCTH, 3aBHCHUMOCTH MEXIY BEJIMUNHAMY;

JICATCIIbHOCTU TOTOBHOCTbH OCYHICCTBJIATH IMPOCKTHYIO u - YMCTb ONCPUPOBATL MOHATHUAMU: TOXICCTBO, TOXKICCTBCHHOC
UCCIIE0BATEIbCKYIO JeATeIbHOCTD npeobpa3oBaHME,  ypaBHEHME,  HEPaBEHCTBO,  CHCTEMaA
WHIUBUAYAIBHO U B TPYIIIIE. YPaBHEHUN W HEPAaBEHCTB, pPaBHOCWIBHOCTb YpPaBHEHHH,
OsnageHue YHUBEPCAIbHBIMU y4eOHBIMU HEpaBEHCTB M CHCTEM, PpalMOHAJIbHBIC, HUPPALUOHAIbHBIE,
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MO3HABATEIbHBIMH ACHCTBUSMU:

B) pabota ¢ uHpOpMaIHeii:

- BJIaIeTh HaBBIKAMHU TONy4YeHUs HH(opManuu u3
UCTOYHMKOB Ppa3HBIX THUIIOB, CaMOCTOSITEIBbHO
OCYIIECTBIIATh NOUCK, aHATINU3, CUCTEMATH3ALUIO U
MHTEpIpeTaluo HHGOPMALUK pa3InyHbIX BHIOB
1 GhOpM TIPEICTABIICHNUS;

- co3/aBaTh TEKCThl B pa3IMYHBIX (opmarax ¢
y4eToM Ha3zHauyeHus HH(pOpMANUU M IIEIeBOH
ayAUTOpUM, BbIOMpas ONTHUMaJbHYIO (GopMy
NpEICTaBICHUS U BU3YyaJIU3allly;

- OLEHHWBaTh JOCTOBEPHOCTb, JIETUTUMHOCTB
uHopManuy, ee COOTBETCTBUE IIPABOBBIM H
MOPAJIbHO-ITHYECKUM HOpPMaM;

- HCIIOJIb30BaTh CPEACTBA HMH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUIl B pELIEHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHM3allMOHHBIX  3agad C  COOJIIOZEHHEM
TpeboBaHU SPrOHOMHKH, TEXHHUKH
0€30IacHOCTH, THTHEHBI, pPecypcocOepeKeHHs,
NpaBOBBIX M OTHYECKHX  HOPM,  HOPM
MH(GOPMAITMOHHON 0€301aCHOCTH;

- BJIJIETh HAaBBIKAMH PACIIO3HABAHMS W 3aIIUTHI
uHdopmanuy, MHGOPMALMOHHON Oe30macHOCTH
JUYHOCTHU

HIOKa3aTesbHbIe, CTEIICHHBbIE, JorapudmMudeckue,
TPUTOHOMETPUYECKHE YPABHEHUS, HEPABEHCTBA M CHUCTEMBI;
yYMETh pellaTh ypaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IOMOIIIBIO
pa3IUuUHbIX IPUEMOB; pEIIaThb ypaBHEHMs, HEpaBEHCTBA U
CHCTEMBI C MapaMeTpoM; NPUMEHSTh YpaBHEHMs, HEPaBEHCTBA,
UX CHUCTEMBI IS PElIeHHs MaTeMaTH4YEeCKUX 3ajad U 3ajad U3
pa3IMYHBIX 00IacTel HAYKH U pealbHON KU3HH;

- yMeTb CBOOOIHO ONEPUPOBATh IOHATUSAMHU: JIBH)KEHHE,
napajuieNbHbI  MEPeHOC, CHMMETpPUSl Ha IUIOCKOCTH M B
IPOCTPaHCTBE, IOBOPOT, Npeodpa3zoBaHue MoJ00Ms, MOJA00HbIE
¢burypsl; yMeTb pacro3HaBaTh paBHbIE U MOJOOHBIE (UIYpHI, B
TOM 4HCJIE€ B TMPHUPOJE, HCKYCCTBE, APXUTEKType; YMEThb
UCIOJIb30BaTh ~ IEOMETPUYECKHE  OTHOLICHUS,  HaXOIUTh
reOMEeTpUYECKHE BEIWYMHBI (JUIMHA, YroJ, IUIOLaj]b, 0O0BEM)
IOpU PELIeHUM 33Jad U3 JPYrux y4yeOHbIX NPEeIMETOB U U3
peaTbHON KU3HU

OK 03. IImanupoBats 1
[peaIn30BBIBATh COOCTBEHHOE
mpodeccnonanbHOE U
ITMYHOCTHOE pa3BHUTHE,
[peApUHUMATEIbCKYIO

e TeIbHOCTD B

podeccuoHanbHOU cdepe,

B o6nmacti 1yxOBHO-HPABCTBEHHOT'O BOCTIUTAHHUSL:
-- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ITUYECKOTO TTOBEICHNUS;

- CIIOCOOHOCTh  OICHHMBAaTh  CHUTYallUI0 U
MMPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACH
Ha MOpaJIbHO-HPABCTBECHHLIC HOPMbI U IICHHOCTH,
- OCO3HaHWE JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYUBOTO OYyIyIIETO;

- yMeTb  ONEpHUPOBATh  IOHATHAMH:  pPalHOHAJIbHBIE,
UppalUOHaJIbHbIE, [IOKAa3aTeIIbHEIE, CTEIEHHBIE,
JorapuMUUYECKHe,  TPUTOHOMETPHUUECKHE  YPaBHEHUS W

HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBATH IOHATHUAMH: MHOTOIDAHHHK, CEUCHUE
MHOTOTpaHHHKA, KyO, Mapajulelienunes, Mpu3Ma, MHPaMUAa,
¢urypa ¥ TMOBEpXHOCTb BpAIIEHUS, IWIMHIP, KOHYC, IIap,
cdepa, cedyeHus (Urypbl BpalleHHs, IUIOCKOCTb, Kacaroliascs
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MCTIONIb30BaTh 3HAHUS 110
(bMHAHCOBOI rPaMOTHOCTH B
[Pa3IMYHBIX )KM3HEHHBIX
CUTYyaLusx

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POIUTEISAM
U (UJIM) APYTUM Yi€HaM CEMbH, CO3/IaHUIO0 CEMbH
Ha OCHOBE OCO3HAaHHOI'O TMPHUHATHUS IIEHHOCTEH
CEMEIHON KU3HU B COOTBETCTBUM C TPAIULHUIMU
HaponoB Poccuu;

OBnaneHue YHUBEPCAIBHBIMH PETYISITUBHBIMHU
JICUCTBUSMU:

a) caMOOpTaHMU3aIHS:

- CaMOCTOATENILHO OCYIIECTBIISATH
MO3HABATENbHYI0  JAEATEIbHOCTb,  BBISBIATH
po0seMsl, CTaBUTb U (dbopmynupoBaTh
coOCTBEHHbIE  337auyM B 00Opa3oBaTeNIbHOU

NEATEIILHOCTH U )KU3HEHHBIX CUTYyalUsX;
- CaMOCTOSATENBbHO COCTaBIATH IIJIAH PELLECHUs
OpoOJeEMBl € YYETOM HUMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U NPENNOYTEHU;

- JaBaTh OLIEHKY HOBBIM CUTYallUsM;
CrocoOCTBOBaTh (YOPMUPOBAHUIO U IPOSIBICHUIO
IIMPOKOH 3pYAMLIMU B Pa3HbIX 00JACTAX 3HAHUM,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIIl YPOBEHB;

0) CAMOKOHTPOJIB!

UCTIONIb30BaTh NpUEMBbl pedIeKCHH IS OLEHKH
CUTYyalluu, BbIOOpa BEPHOIO PEIICHUS;

- YMETb OLCHMBaThb PUCKU U CBOEBPEMEHHO
IIPUHHUMATh PELIEHUS 110 UX CHUKEHUIO;

cdepsl, IIMHAPA, KOHYCA, TUIOIIA b TOBEPXHOCTH MUPAMUIbI,
NpU3MBbl, KOHyCa, LWIMHApA, Momanb cdepbl, o0beM Kyoa,
HNPSAMOYTOJIBHOTO  Mapajjlelenuiea, NUpaMUAbl, IIPU3MBIL,
WJIMHApPA, KOHyCa, Iapa; yMEeHHe H300paxaTh MHOTOTPAaHHUKA
U MOBEPXHOCTU BPAILCHUS, UX CEYCHUS OT PYKH, C OMOUIBIO
YEepTE)KHBIX WHCTPYMEHTOB M DIIEKTPOHHBIX CpPEICTB; YMETh
pacro3HaBaTh ~ CHMMETPUIO B IIPOCTPAHCTBE,  yMETh
pacro3HaBaTh MPaBUIbHBIC MHOTOTPDAHHHUKH;

- YMETb ONEPUPOBATH IOHATUAMHU: IPSAMOYIOJbHAs CHCTEMA
KOOPJMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJISIpHOE TPOU3BEICHHUE, YroJl MEXAYy BEKTOpaMH, CyMMma
BEKTOPOB, TPOU3BEJICHHE BEKTOpPa HA YHCJIO; HAXOAWUTh C
MOMOIIBI0 U3YYEHHBIX (OPMYJI KOOPIAMHATHI CEPEIUHBI OTPE3Ka,
PACCTOSTHHAE MEXKIY IBYMSI TOUKAMH

OK 04. D¢pdextuBHO
B3aMMOJIeHICTBOBATh U pabOTATh
B KOJIJICKTHBE M KOMaH/e

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETILHOCTH ¥ CaMOOTIPE/IETICHHUIO;
-OBJIa/ICHHE HaBBIKaMH yueOHo-
HCCIIEIOBATENBCKOW, TPOEKTHOM W COLMAIBHOMN
NeSITeTbHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHHMKATHBHBIMU E€HCTBUSAMU:

- YMETb ONEpUPOBaTh MOHATUSAMHU: CIydyalHbI ONBIT U
cirydaifHoe COOBITHE, BEPOSTHOCTH CIy4alHOTO COOBITHS; YMETh
BBIUUCIIAITH BEPOSATHOCTH C HCHOJB30BAHMEM TIpadUuecKux
METOZOB; MPUMEHATh (OPMYJIBI CIOKEHHS M YMHOXCHHUS
BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTel u (GOpMyasl mpU
pelIeHNH 3a/1a4; OLIEHUBATh BEPOSITHOCTU PEAbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4aliHbIMU BEIMYMHAMH; YMEHHE NPUBOIUTH
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0) cCOBMECTHasI IeATCILHOCTD:

- TIOHMMAaTh M WCMOJL30BaTh MPEUMYINECTBA
KOMaHIHON ¥ UHIUBUAYaIbHON pabOTHI;

- IPUHUMATH IIEJIM COBMECTHOW JESTENbHOCTH,
OpPraHU30BHIBATH U KOOPJAMHUPOBATH ICUCTBUS 10
€€ JOCTI)KEHHWIO: COCTABJIATh IUIAH JICHCTBHA,

pacmpeneniTb  poIM  C  Yy4eTOM ~ MHCHHUH
YYaCTHUKOB OOCYKIaTh Pe3yJIbTaThl COBMECTHOI
paboTsI;

- KOODIWHUPOBaTb H BBHINOJHATH pPaboOTy B
YCIOBUSIX ~ PEalIbHOTO, BUPTYaJIbHOTO u
KOMOHMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYIICCTBJIATh TO3MTUBHOE CTPATETHUECKOE
MOBEJICHUE B PA3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO u BOOOpaKEHUE, OBITh
MHHUIIAATHBHBIM.

OBnazieHUe YHUBEPCAIBHBIMU PETYJISTUBHBIMU
JIEUCTBUSIMU:

IPUMEPBI MPOSBJICHUS 3aKOHA OOJIBIIMX YUCEN B MPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: CTENEHb C LIEIbIM
1oKaszareieM, KOPEeHb HaTypajJbHOH CTENeHH, CTENeHb C
palMOHATBHBIM TIOKa3aTelleM, CTENeHb C JICHCTBUTEIBHBIM
(BemIecTBEHHBIM) TOKa3aTelieM, JorapudM 4HclIa, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO ONEPUPOBAThH MOHATHUAMHU: TpauK QyHKIHH,
oOpatHast ~ QyHKUMA, KOMIO3WIMSA  QYHKIUA, JTUHEHHAS
byHKIMsA, KBagpaTHuHass (YHKIMA, CTeNeHHas (QyHKIUS C
LeNbIM  II0OKa3aTesieM,  TpPUTOHOMeTpuueckue  (yHKIMH,
oOpaTHbIE TpPUTOHOMETpUUYECKHE (YHKIMM, TMOKa3aTelabHas |
norapupmuyeckass  (QyHKIMM; yMETb CTPOUTh  TI'paduKu
(GYHKIHHA, BBITIOIHITH TPeo0pa3oBanus rpaduKkoB (QyHKIIHIA,

- yMeThb HCIIONB30BaTh Tpapuku (YHKIMHA A7 H3Y4CHUS
NPOIIECCOB M 3aBUCHUMOCTEH NpHU pEIICHUH 3a1ad U3 APYrux
y4eOHBIX TPEAMETOB W W3 pealbHOM JKU3HU, BBIPAXKATH
(bopMynaMu 3aBUCUMOCTH MEKIY BETHUYNHAMU;

- cBOOOJHO OmNEepUpOBaTh MOHATUSAMM: YETHOCTh (DYHKIHH,
NepUOJUYHOCTh  (YHKLIMH,  OrpaHMYEHHOCTh  (PyHKIMH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (yHKIIMH, HanOoblIee u
HaVMEHbIlIee 3HA4YCHUS (YHKIUM Ha NPOMEKYTKE; YMEThb
IPOBOJUTH UCCIIEI0OBaHUE (PYHKIIUH;

- YMeThb HCIHOJIb30BaTh CBOicTBa W rpaduku (yHKUUN A7
pelieHus ypaBHEHWH, HEPAaBEHCTB M 3aJad C MapaMeTpaMH;
n300pakaTb Ha KOOPJAUHATHON INIOCKOCTH MHOKECTBA PELICHUN
YpaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBasiTh yCTHYIO
1 TMCbMEHHYI0 KOMMYHHUKAIIHUIO
Ha rOCYapCTBEHHOM SI3BIKE
Poccuiickoit deneparnuu ¢
yaeToM 0coOeHHOCTEH

B o6macTv 3cTeTHYECKOTO BOCITUTAHUS:

- JCTETHMYECKOE OTHOUIEHWE K MUY, BKIHOYasd
ACTETHKY OBITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIOPTAa, TpyAa W OOIIECTBEHHBIX
OTHOIIICHU;

- CrocOOHOCTh BOCTIPUHUMATH PAa3JIMYHBIC BHJIBI

- YMETh ONEPHPOBATH MOHATUSAMU: CPEeJHEE apUPMETHIECKOE,
MennaHa, HauOoJbllee M HaMMEHbIEe 3HAUCHMSA, pa3Max,
JMCHEepCHs, CTaHJAPTHOE OTKJIOHEHHE YUCIOBOrO Habopa;
YMEHHE  W3BJIEKAaTh,  HHTEPHPETHPOBATH  HH(OpMaIHIo,
NpEeICTAaBICHHYI0O B TabiuMIax, Ha JauarpaMmax, rpaukax,
OTPAKAIOIIYI0 CBOMCTBA pEaJIbHBIX IIPOLIECCOB U SIBJICHUM;
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COLIMATIBHOIO U KYJIbTYPHOTO
KOHTEKCTa

HUCKYCCTBA, Tpagulouu M TBOPYECTBO CBOCIO H
JPYTUX HApPOAOB, ONIYIIATh SMOIMOHAIBLHOE
BO3JIEHCTBUE UCKYCCTBA;

- yOeXKICHHOCTh B 3HAYUMOCTHU ISl JIMYHOCTH H
oOmmecTBa  OTEYECTBEHHOTO W MHPOBOTO
HCKYCCTBa, STHHUECKUX KYJIbTYPHBIX TPAIUIUN H
HApOIHOTO TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQKCHHIO B Pa3HBIX BHIAX

UCKYCCTBa, CTpEMJIEHHE HpOSBIIATh KauecTBa
TBOPYECKOH JINUHOCTH;

OBnaneHue YHHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU JIEHCTBUSMU:

a) oOmieHMeE:

- OCYILECTBJIATh KOMMYHHKAIIMUA BO Bcex chepax
KH3HU;

- Paciio3HaBaThb HCBCp6aJ'ILHH€ cpeacTtBa
O6H_I€HI/I$I, INOHHUMATh 3HA4YCHUC  COLHAJIbHBIX
3HAKOB, Ppaciio3HaBaThb NpeANOChIIIKN

KOH(JIMKTHBIX CUTYallUi ¥ CMATYaTh KOH(IJIUKTBL;
- Pa3BEepHYTO UM JIOTUYHO M3JIaraTb CBOIO TOYKY
3pEHUS C HCIOJI30BAHUEM SI3BIKOBBIX CPEJICTB

NpPeACTaBIsITh UH(POPMALUIO C NTOMOILBIO TAaOJIHIl U JUarpaMu;
UCCJIEOBATh CTATUCTHYECKUE JAHHBIE, B TOM YHCIE C
MpUMEHEHHEM TpadUUeCKUX METOOB U 3JIEKTPOHHBIX CPE/ICTB;
- YMEThb ONEpPUPOBATH MOHATUSAMU: TOUKA, MpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIN YroJ, CKpPEIIMBAIOIIUECS HPSMBIE,
NapaJuIeIbHOCTh M NEPHEHAMKYJSIPHOCTb  MPSAMBIX U
IUIOCKOCTEH, yroia MeXIy HpsMbIMHU, YrOJ MEXAy HpsSMONl U
IUIOCKOCTBIO, YIOJ MEXIY IJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKHU
JI0 IUIOCKOCTH, PACCTOSIHHE MEXIy MpPSIMBIMU, PAaCCTOSHUE
MEX]y IIJIOCKOCTSIMU;

- YMETh HCIIOJIb30BATh MPH PEIICHNUH 33]]a4 U3YYCHHbIE (PaKThl U
TEOpeMbI TUTAHUMETPUN; YMEHHUE OIICHUBATh pa3Mepbl 0OBEKTOB
OKpY2KAaroIlero Mupa

[1K 1.1. YutaTh uepTexu
CpEIHEN CIIOKHOCTHU U CIOXKHBIX
CBapHBIX METAJUIOKOHCTPYKIHNA

B 4acTtu Tpy10BOro BOCIIUTaHUSA:

- TOTOBHOCTb K TpPYyIy, OCO3HAaHHE ILEHHOCTH
TPYIONIOOUSs, - HHTEPEC K Pa3IUUHBIM cdhepam
PO eCCUOHAIBHON JEATEIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOU U €€ IPUIIOKEHUSIMH,

-yMEHHE COBEpLIaTh  OCO3HAHHBIA  BBIOOD
Oyaymieit mpodeccurn U pealM30BHIBATh
CcOOCTBEHHBIE KN3HEHHBIE IJIaHbI,

-TOTOBHOCTh u CIIOCOOHOCTH K
MaTeMaTH4eCKOMY o0pa3oBaHHIO u
caM00Opa30BaHMI0 HAa TPOTSHKEHUH  BCE
JKU3HHU,

- CBOOOJIHO OTIEPUPOBATH MOHATUSMU: PAIMOHATLHOE YHCIIO,
OecKoHeYHast MepuoInIecKas JpOo0Bb, MPOLIECHTBHI,
MpPALMOHAJIBHOE YHMCJIO, MHOXECTBA pPAlUUMOHAIBHBIX U
}161\/'ICTBI/IT€J'II)HI>IX quceili, MoAayJjib I[Gf/iCTBI/ITGJ'II:HOFO qHuciJia,
MPUMEHSITh JAPOOU W TPOLEHTHI JIJIS PEUICHUS MPUKIATHBIX
3a7a4 U3 Pa3IMYHbIX OTpacield 3HAHWM M peaIbHOM JKHU3HU;
NPUMEHSITh  TNPUONKEHHBIE  BBIYHCICHUS, IpaBUIIa
OKpYTJIEHUS, IPUKUJKY W OLIEHKY pe3yJbTaTa BBIYMCIICHUI;
CBOOOZHO OIEpPUPOBaTH TMOHSATHEM: CTENEHb C IIEJBIM
MOKa3aTeleM, HCIOJIb30BaTh MOAXOAANIYI0 (OpMy 3amucu
JIEUCTBUTEIIBHBIX YHUCEI JJISI PELIEHUS] TPAKTUYECKUX 3a/1a4 U
MNpEACTABICHUA NAaHHBIX, CB060)IHO OIICPHUPOBATHL ITOHATUCM:
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-'OTOBHOCTb K dKTUBHOMY y4YaCTHUIO B PCIICHUU

MPAKTUYECKUX 3a7a4 MaTeMaTU4YECKOMI
HAIPABJIECHHOCTH;
OBnanenue YHHUBEPCaTbHBIMU y4eOHBIMU

MI03HABATEJILHBIMU JIEHCTBUSMHU:

a) 6a30BbIe UCCIIEAOBATEIILCKUE ICHCTBHS:

- UCII0JIb30BAaTh BOIIPOCHI Kak
UCCIIEIOBATEIbCKUA  HMHCTPYMEHT I103HAHUA,
dbopMynupoBaTh  BONPOCHL,  (UKCHUPYIOLIUE
IIPOTUBOpEUYUE, MpoOJIEMYy,  YCTaHABIIMBATH
HUCKOMO€ M JaHHOe, (HOpMHpOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

- IPOBOAUTH CAaMOCTOSTENIbHO CIUIAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIIEI0BAaHUE TI0 YCTAaHOBIECHUIO
OCOOCHHOCTEl ~ MaTEeMaTHYeCKOro  OOBEeKTa,
SIBJIGHUS, TIPOLIECCA, BBISIBJICHUIO 3aBUCHMOCTEN
MeXIy 00bEKTaMHU, SBICHUSIMHU, TIPOIIECCAMU;

- CaMOCTOSITEHHO (POPMYIIUPOBATH 000OIICHUS
U BBIBOABI 10 pE3ylbTaTaM MPOBEAEHHOTO
HabJr0/1eHus, HCCIIEIOBaHMs, OIICHUBATH
JIOCTOBEPHOCTh  MOJYYEHHBIX  PE3YJIbTATOB,
BBIBOJIOB M 000O0IIICHUIH;

- NOpPOTHO3UPOBATh  BO3MOXHOE  pa3BUTHUE
mpolecca, a TaK)Ke BbIBUTATh MPEANOI0KEHUS
0 €r0 pa3BUTUHU B HOBBIX YCIOBHSIX;

0) COBMECTHasI IeATEIIbHOCTh:

- MOHMMAaTh W MCHOJB30BaTh IPEUMYIIECTBA
KOMaHIHOW W WHAMBHUAYaJbHON paboThl mpu
pelieHn y4eOHBIX 3a/ady, MPUHUMATh IeNb
COBMECTHON  [1€ATENbHOCTH,  IUIAHUPOBATh
OpraHu3aluio COBMECTHOM paboThl,
pacnpenenatb BHUIbI paboOT, 10TOBapHBaThCH,

apu(meTnyecKuil KOpeHb HATypaJbHOM CTENEeHH; CBOOOIHO
ONEpUPOBATh  MOHATUEM: CTENEHb C  PALHUOHAIBHBIM
MoKa3aresieM; CBOOOHO ONEPUPOBATh MOHATHAMU: JIOTaprupm
qucia, ACCATUYHBIE W HATypallbHBIC JIOTapu(MbI; CBOOOIHO
OMEepUPOBaTh IMOHATUSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC YHMCIIOBOTO apryMEHTa; OIEpUPOBATH IOHATHSIMMU:
apKCHHYC, apKKOCHHYC U apKTAaHT'€HC YHCIOBOTO apryMEHTa;
- cBOOO/IHO ONEpUpPOBATh MOHATUSAMHU: HATYPAIBHOE U IIENIOE
YHCIIO0, MHOXKECTBA HATypaJbHBIX W  LENbIX  YHCed,
UCIOJIb30BaTh MPU3HAKU JAeauMocTd wnenslx uucen, HOJL
u HOK HatypanbpHBIX YuCeln A7 pelleHus 3a7a4, IPUMEHSITh
anroput™  EBKiinga; cBOOOJHO ONEpUPOBATH IOHATHEM
ocTaTka MO MOMYNIO, 3alUChIBaTh HATypajbHbIE YHUCIIAa B
Pa3IMYHBIX MO3UIIMOHHBIX CHCTEMax CUYUCIIEHHUS; CBOOOIHO
OTIEpUPOBATH MOHATUSMHU: KOMILJIEKCHOE YHCIIO M MHOKECTBO
KOMIUIEKCHBIX YMCEJ, MPEACTABIATh KOMILJICKCHBIE YHCIIA B
anreOpandeckol U TPUrOHOMETPHUECKON (opMe, BBITOIHATD
apupMeTHYECKUE Omepaluu ¢ HUMHA U H300paxkath Ha
KOOPJAUHATHOM TIOCKOCTH;

- CBOOOJHO  OIEpUPOBATh
CTEPEOMETPUN  TIPH  PEUICHUU
MaTEeMaTUYeCKUX  PacCyXJIEHUM;
CTEPEOMETPUU W  CIEINCTBUSA W3 HUX TIPU PEIICHUU
reOMeTpUYECKUX  3a/ay; KiIaccu(UUUpOBaTh  B3aUMHOE
pacmojoXKeHUe MpsMBIX B IPOCTPAHCTBE, IUIOCKOCTEW B
MPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEH B TMPOCTPAHCTBE;
CBOOOJTHO ONIEpUPOBATh MOHATUAMH, CBI3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MNPSIMBIMH B IPOCTPAHCTBE, MEXKIY
IpSAMOM U TUIOCKOCTBIO; CBOOOJHO ONEPUPOBATH MOHITHUAMH,
CBA3aHHBIMU C MHOTOIpaHHHUKaMH; CBOOOJIHO pPacro3HaBaTh
OCHOBHBIC BHJIbl MHOTOTPAaHHUKOB (IIpU3Ma, NHpaMHJA,
IPsIMOYTOJIBHBIN Mapaienenunesi, Ky0); KiaccupUIMPOBaTh

OCHOBHBIMH ITIOHATUAMU
3aa4 MU IIPOBCACHUU

INPHUMCHATH AKCHUOMBI
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oOCyXIaThb TpOIECC U pe3ynbTar paboThl,
000011aTh MHCHHSI HECKOJIBKUX JTIOJICH;

- Y4acTBOBaTh B IpPyHNOBbIX (Qopmax pabOThI
(oOcyxnenus, OOMEH MHCHHIA, «MO3TOBBIE
HITYPMb» WU HHBIE), BBIIOJIHATH CBOK YacTh
paboOThl U KOOPIWHUPOBATH CBOW JACHCTBHS C
OpYTMMH  4YJeHaMH KOMAaHJbI, OIIEHHWBATh
KaueCcTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT IO
KpUTEpUsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICVCTBUS.

OBnaneHue yHHUBEPCAIBHBIMU PEryISTUBHBIMU
JIEUCTBUSMU:

B) CaMOOpTraHHU3aIHs:

- COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H,

- BBIOMpaTh CHOCOO pemieHus ¢ y4ETOM
AMEIOITUXCS pecypcoB 4 COOCTBEHHBIX
BO3MO>KHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapHAHTHI
pelIeHni ¢ y4éToM HOBOM MH(DOpMAIIHH.

MHOTOTPaHHUKH, BbIOMpPAs OCHOBAaHMS MJsl KJIacCHU(PUKALUY;
CBOOOJTHO  ONEpUPOBATh  TMOHATHAMHU, CBS3aHHBIMH  C
CEYEHHEM MHOTOIPAHHUKOB  IUIOCKOCTBIO;  BBIMOJIHATH
napajuiesbHOE, LIEHTPaJIbHOE U OpPTOrOHAJIbHOE
MpOeKTUpoBaHUEe (uUryp Ha  IUIOCKOCTb,  BBINOJIHATH
n300paxeHus: (QUTYp Ha TUIOCKOCTH; CTPOHWTH CEUYCHHS
MHOTOTPAaHHUKOB  Pa3MYHBIMU  METOAAMH, BBIIOJIHATH
(BBIHOCHBIE) IUJIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJA CBEpXy, COOKY, CHHU3Y; BBIYHUCIATH
IIoHIad  TOBEPXHOCTEW  MHOIOTPAaHHUKOB  (IIpU3Ma,
MUpaMuia), TEOMETPUUECKUX Tel C MpPUMEHEHHEeM (QopmyI;
CBOOOJHO  ONEpPUPOBaTH  MOHATUSAMHU: CHUMMETpUS B
MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, IICHTP,
OChb H IUIOCKOCTh CHMMETPHH  (QUTYpPBI, CBOOOJHO
OTEpUPOBATh MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM M
KOOpJIMHaTaM B MPOCTPAHCTBE; BBINOJHATh ACUCTBUS HaJ
BEKTOpaMH;  peliarb  3afaud  Ha  JJOKa3aTelIbCTBO
MaTeMaTHYeCKHUX OTHOIIIEHUH u HaXO0XJICHHE
TFE€OMETPUUYECKUX BEJIUYMH, INPUMEHSS H3BECTHBIE METOJbI
IpU pelIeHHH MaTeMaTHMYeCKHUX 3aJad IOBBIIIEHHOIO U
BBICOKOTO YPOBHSI CJOYKHOCTH; IPUMEHATH NPOCTEHIINE
IIPOrpaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIpU  pEIIEHHH CTEPEOMETPUYECKMX  3a7ad;
U3BJIEKaTh,  NpeoOpa3oBbIBATh U HUHTEPIPETHPOBATH
UHPOpPMALIMI0O O  MPOCTPAHCTBEHHBIX  I€OMETPUUYECKHUX
burypax, NpeACTaBIEHHYI0 Ha 4YepTexax U PUCYHKaX;
MPUMEHSITh TTOTyY€HHBIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATH U
aHAJIM3UPOBATh pealbHbIE CUTYAI[UH, IPUMEHATh U3YUYEHHBIE
MOHATHSL B IIPOLECCE TIOUCKA PELIEHHs MaTeMaTU4eCKU
chopMyTUpOBaHHON TPOOIEMBI, MOJEIUPOBATH pPEATbHBIC
CUTYyaIluu

Ha SI3bIKE€ T'€OMETPHUH, HCCIE0BATh MOCTPOCHHBIE MOJEIHU C
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HCIOJIb30BAHUEM TI'E€OMETPUUYECKUX TIOHATHH W TEOpeM,
anmapara  aiareOpbl, pelaTth MOPAKTUYECKUE  3aJlayH,
CBSI3aHHBIE C HAXOXJIECHUEM TIE€OMETPUYECKHUX BEJIHYUH;
UMETh TPEJCTaBICHUS 00 OCHOBHBIX OJTamax pa3BUTHUS
r€OMETPUU KaK COCTaBHOM dYacTH (yHIaMEHTa pa3BUTHS
TEXHOJIOTHH.
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