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1. MACIHHOPT PABOYEM NIPOTPAMMBI YYUEBHOI'O NPEAMETA
«MATEMATUKA>»

1.1. Ob6aacTh npuMeHeHHUs1 padoueii MporpamMMbl

Pabouass mporpamMma ydeOHOro IpeaMeTa SBISETCS YacTbIO OCHOBHOMU
npodeccuoHanbHON 00pa30BaTEILHOMN MPOTPAMMBL.

1.2. Mecto yuyeOHOro mpeaMeTa B CTPYKType o00pa3oBaTejbHOI
NMPOrpaMMblI

YueOHbii peamer «MaremaTHka» OTHOCUTCS K MPO(HIbHBIM Yy4eOHBIM
npeaMeTaM  0011eoOpa3oBaTeNbHOW ~ MOJATOTOBKM.  YYEOHBIA  mOpeaMer
«MareMaTuka» u3y4aercs Ha yriryOJeHHOM YPOBHE.

Oco0oe 3HaueHwe y4eOHBIM MpeaMeT HMeeT Npu (POPMHUPOBAHUU U
pa3BUTHH OOUIUX U NPOPECCUOHATIBHBIX KOMIIETEHLUNI!

OK O01. BeiOupats cmocoObl pemieHds 3a1ad  MnpoQeccHOHATbHON
NESATEIIbHOCTH IPUMEHUTENIBHO K Pa3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBAa IIOMCKA, aHaIW3a U
UHTEpIpeTanuu HHhopMauu U HHHOPMALMOHHBIE TEXHOJIOTUHU /JIsl BBITIOJTHEHUS
3a]1a4 Npo(PEeCCUOHANBHOM 1E€ATEIbHOCTH.

OK 03.IInanupoBath U pearn30BbIBaTh COOCTBEHHOE MPO(EeCCHOHATBHOE U
JUYHOCTHOE pa3BuUTHE, NpeaPUHUMATEIBCKYTO JESITEIbHOCTh B
npo(hecCUOHANBHON cdepe, NCI0JIb30BATh 3HAHUS 110 (PUHAHCOBOM I'PaMOTHOCTH B
pa3IMYHBIX )KU3HEHHBIX CUTYyaIIHIX.

OK 04. DddexTnBHO B3auMojelcTBOBaTh M pabOTaTh B KOJIJIEKTUBE U
KOMaHjIe.

OK 05. OcyuiecTBiiTh yCTHYI0O W TUCHBMEHHYIO KOMMYHHUKAallMIO Ha
rocyJIapcTBeHHOM si3blke Poccuiickoit dexpeparuu ¢ yd4eToM OCOOEHHOCTEH
COLIMATILHOTO U KyJIBbTYPHOTO KOHTEKCTA.

[IK 2.1. KontponupoBaTh U pEryjiupoBaTh TEXHOJOTHYECKHH PEXKHUM C
VCIIOJIb30BaHUEM CPEJICTB ABTOMATU3ALMHU U PE3YIbTaTOB aHAIIU30B.

1.3. TpeOoBaHus K pe3yJbTaTaM OCBOEHUsI Y4eOHOI0 NIpeaMeTa
Pabouast mporpamma ydyeOHOrOo mpemmera «MaTemaTuka» pa3zpaboTaHa B
coorBerctBu ¢ ®I'OC COO, Ha ocHoBe TpeboBanuii denepanbHO

00pa3oBaresbHON IPOrpaMMbl CPEAHETO OOLIEro 00pa30BaHMS.

B pamkax ocBoeHus conepxkaHusi ydeOHoro mnpeamera «MaTemaTHKa»,
o0ecreunBaeTcs TIOCTHHKEHUE 00yUYalOIUMHUCS CIIETYIONINX PE3YIbTaTOB!
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JIMYHOCTHBIX

B yactu -c(hOPMUPOBAHHOCTh ~ I'PAXKIAHCKOW TMO3MIMU  OOYyYaromerocss Kak
rpakKIaHCKOro aKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCHUHCKOro  OOILECTBa,
BOCIIMTAHUS OpeACTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHUS

pa3MUHBIX CTPYKTYp, SBJICHHH, HpPOLELyp Tpa’kAaHCKOTO O0IIecTBa

(BBIOOpBI, OMPOCHI W JApPYroe), yMEHHE B3aUMOJACHCTBOBAThH C

COLMAIBHBIMA HHCTUTYTaMH B COOTBETCTBUM C HMX (QYHKIOUSIMH U

Ha3HAYEHUEM.

- copMHUPOBAHHOCTH POCCHUCKOW TPakIaHCKOH HMJACHTHYHOCTH,
B uacru YBaXEHUA K IPOLUIOMY M HACTOALIEMY POCCHMCKOM MaTEeMaTUKH,
NATPUOTHYECKOI'0 | [{eHHOCTHOE OTHOIIIEHUE
BOCITHTAHHSA K  JOCTMXKEHUSM  pPOCCUHCKMX  MAaTeMAaTMKOB U  POCCUICKOH

MaTeMaTUYECKON IIKOJIbI, UCMOJIB30BAaHUE 3TUX JOCTH)KEHUU B JIPYTrUX
HayKaX, TEXHOJIOTHSIX, Cepax SKOHOMUKH,

B yacTu 1yxoBHO-

- OCO3HaHUe IIYXOBHBIX LEeHHOCTEH POCCUICKOTO Hapoa,
c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TOBEICHUS,

HPaBCTBEHHOI'0 CBSI3aHHOTO C TMPAKTHYECKUM TPUMEHEHHEM JOCTH)KCHUN HAayKH |
BOCIIMTaHUSA JIEATEIIbHOCTBIO YYEHOr0, OCO3HAHMUE JIMYHOI'O BKJAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAyIIEro;
- 3CTETUYECKOE OTHOIICHHUE K MUY, BKJIIOYas SCTETUKY MaTeMaTHYECKUX
B uactn 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICeHUW, PacCyXKICHUH,
ICTETHIECKOro BOCITPUUMYHBOCTh
BOCIIUTAHUHA K MaTeMaTHYE€CKUM acleKTaM pa3JIMuHbIX BUIOB UCKYCCTBA,
- cOPMUPOBAHHOCTh YMEHHS NMPUMEHAITh MATEMaTHYECCKHE 3HAHUS B
B wactu WHTEpecax 3J0poBoro u Oe3omacHOro obpasza XKWU3HH, OTBETCTBEHHOE
¢pusnueckoro OTHOILICHUE K CBOEMY 310pPOBBIO (3mopoBoe HUTaHUE,
BOCIIMTAHUHA cOQTaHCHPOBAHHBIN PEKUM 3aHATUH M OTABIXA, pEryssipHas ¢puzndeckas
AKTUBHOCTh),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPH  3aHATHIX
CHOPTUBHO-03/I0POBUTENILHOM 1€ TEIbHOCTBIO;
- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOII00Us, UHTEpEC K
B uactu pa3nuyHbBIM cdepam NpodecCHOHATBHON NeATENbHOCTH, CBS3aHHBIM C
TPyA0BOTO MaTE€MaTHKOMN
BOCIIMTAHHSA U e€¢ MPUIIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodecciu U peaNM30BBIBATH COOCTBEHHBIC JKM3HEHHBIC IIJIaHBI,
TOTOBHOCTb u CIIOCOOHOCTh
K MaTeMaTu4ecKoMy 00pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTHKEHUU
BCEH JKM3HM, TOTOBHOCTh K aKTHBHOMY YyYacTHIO B pELICHUU
MPAKTUYECKHX 3a7]a4 MaTEMaTHUECKON HApaBICHHOCTH,
- c(OpMUPOBAHHOCTh IKOJIOTMYECKON KYIbTYpbl, TOHUMAHHUE BIMSHUS
B yacrn COLMAIIBHO-KOHOMUYECKUX MPOLECCOB HA COCTOSHHE NPUPOJHONW U
IKOJIOTHICCKOT0O COIIMAIBHOM Cpefbl, OCO3HAHUE TJIO0ATHHOTO XapaKTepa AKOJIOTHYECKUX
BOCIUTAHUS

npo0OyieM, OpUEHTAIUsl HAa NMPUMEHEHHE MAaTeMaTUYeCKHX 3HAHWMA IS
pemieHus 3a7ad B o0JacTU OKpYXarolled cpeabl, IUIaHUPOBaHUE
MOCTYIIKOB U OIICHKH WX BO3MOKHBIX IMOCIEICTBHH JIsi OKPYXKAIOIIeH
CpeJibl;

B yacTu neHHocTHn
HAYYHOI'0
NO3HAHUSA

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHOW MpPaKTHKH,
MOHUMAaHUe MaTeMaTHYECKOI HAyKH
Kak cdepbl 4YeIoBeUeCKOW JesATENbHOCTH, 3TalmoB €€ pa3BUTHS U
3HAUMUMOCTH I Pa3BUTHsI IUBWIM3AIMHM, OBJIAJICHHE  S3BIKOM
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MaTeMaTUKd U MaTeMaTUYeCKOM KyNbTYpOM Kak CpeICTBOM IO3HAHUS
MHpa, TOTOBHOCTh OCYILIECTBIATh MHPOEKTHYIO M HCCIEA0BATEIbCKYIO
JeSITeNIbHOCTh MHJIMBUYaJIbHO U B TPYIIIIE.

MeTanpeamMeTHbIX

1. YHuBepcaabHble yueOHbIE O3HABATEIbHbIE 1eHCTBUS

Ba3oBble
JOrH4ecKue
nencTBuA

- BBUIBISATH U XApaKTEpPHU30BaTh  CYIIECTBEHHbIC  IMPU3HAKHU
MaTEeMaTHYECKUX OOBEKTOB, MOHATUN, OTHOIICHUNA MEXAY MOHATHIMH,
dhopmynupoBaTh onpeaeeHus TTOHSATHH, YCTaHaBJINBATh
CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKALNU, OCHOBAHUS JJIsi 0000IICHUS
Y CpaBHEHUSI, KpUTEPUU MTPOBOJUMOIO aHAIN34,;

- BOCIPUHUMATh, (OPMYITUPOBATH U MPEOOPA3OBBIBATH CYXKICHUS:
YTBEPAUTEIbHBIC W OTPHUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIC W OOIIue,
YCIJIOBHBIE;

- BBIBIATH MAaTE€MaTUYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3U H
MpoTUBOpeuns B (pakTax, NaHHBIX, HAONIONCHUSX U YTBEPKICHUSX,
npejjaraTh KpUTEPUU
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

- JIeJIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NETYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHHI 110 aHAJIOTHH;

- TPOBOAUTH CaMOCTOSITEIbHO JIOKA3aTebCTBA MAaTEMaTHYECKUX
yIBepKIeHHH  (IpsMble ¥ OT  NPOTHBHOIO),  BBICTPAUBATh
apryMeHTalHIo, MIPUBOJIUTH MIPUMEPHI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKCHHS M BHIBOJIHI,

- BBIOMpATh CIOCO0 pelreHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHUS, BBHIOMpATh HauOoliee MOAXOMSIIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUERB).

Ba3oBble
HCCJIe10BaATeILCKHE
NeHCTBHUA

- HCIOJB30BaTh BOMPOCHI KAaK MCCIEJOBATEIbCKUNA HHCTPYMEHT
NO3HaHWs, (OPMYIMPOBATH BOMPOCH, (PUKCHUPYIONIINE MPOTHBOPEUHE,
npobieMy, yCTaHaBIUBATh KICKOMOE U JTaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIUIO, MHEHHE;

- TPOBOAUTH  CAMOCTOSITENILHO  CIUIAHUPOBAHHBIM  3KCIIEPHMEHT,
UCCIIEJOBaHNE 110 YCTAHOBJICHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BEKTa, SIBICHUS, TPOLIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMH, SIBICHUSAMH, TIPOLIECCAMH;

- CaMOCTOATENbHO (OpMYIHPOBAaTH OOOOIIEHUS U  BBIBOABI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOIONEHMS, HCCIEAOBAaHMSA, OLCHUBAThH
JOCTOBEPHOCTD MOJTYYSHHBIX PE3YJIbTATOB, BBIBOJIOB 1 000OIICHHIA;

- IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BBIABUIATH
NPEITNOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢
HHpopmanuen

- BBISABIATH JEQUIMTH WHPOPMAIUU, NAHHBIX, HEOOXOAMMBIX JUIS
OTBCTA HAa BOIIPOC U I PCIICHUA 3aJa4u,

- BbIOMpaTh WHPOPMANMIO W3 HCTOYHUKOB PA3UYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATH u HMHTEPIPETUPOBATH
WHGOPMAIIHIO PA3INYHBIX BUAOB M (POpPM IpeCTaBICHNUS,

- CTPYKTYpHUpOBaTh HH(OPMAIUIO, MPEICTaBIATH €€ B pa3IMYHBIX
(dhopmax, WIUTFOCTPUPOBATH TPadUUECKH;

- OLIEHMBaTh HAAEKHOCTh HMH(OpPMAIMM MO  CaMOCTOSTEIBHO
cOPMYIUPOBAHHBIM KPHTEPHSIM.

2. YHUBepcaJIbHble KOMMYHUKATHBHbBIE JIeiiCTBUS

O01menne

| - BocmpuHHMaTh M (OPMYIHPOBATH CYKJIEHHMS B COOTBETCTBUH C
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YCIOBHSIMA W UEISIMH OOIICHHWs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3peHHs B YCTHBIX
Y TIMCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS MO XOJy PEUICHHUs 3aJauH,
KOMMEHTHPOBATh MOJIy4YE€HHBII pe3ybTar;

- B Xozle OOCYXKACHHUsS 3a/laBaTh BOIPOCHI MO CYHIECTBY O0OCYKIaeMOit
TEMBI, IPOOJIEMBI, PEIIaeMO 3aJauu, BHICKA3bIBaTh UCH, HALICTICHHBIC
Ha TOWCK pPEIICHUS, COMOCTaBISTh CBOM CYXKICHUS C CYXICHUSIMH
APYTrUX YYaCTHUKOB AHMAajiora, OOHapyXHMBaTh pa3iMyde U CXOACTBO
MO3UIIMKA, B KOPPEKTHOU (opMe (GopMyIHpoBaTh pasHOTIACHS, CBOH
BO3PaXKCHHUS,

- TPEICTaBIATh PE3yNbTaThl pPEUICHUs 3aJaud, OSKCIIEPHMEHTA,
UCCIICIOBAaHMsI, IPOEKTa, CaMOCTOSTENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHST C YY€TOM 3aJad TpPE3EeHTAllMd W  OCOOCHHOCTEH

ayJIUTOPHH.
CosBmecTHast - TIOHMMarTb M HCIOJB30BAaThb IPEUMYINECTBA KOMAaHIHOW H
AeATeIbHOCTh WH/IMBUYAIbHOM pabOTHl MpU pelIeHUH Y4EeOHBIX 3a/1ad, NMPUHUMATh

1elb COBMECTHOW  JEATENIbHOCTH, IUJIAaHUPOBaTh  OPTraHU3AIIMIO
COBMECTHOH paboThl, pacmpenensTh BUIbI pabOT, JOroBapuUBATHCS,
oOCcyXmarh TIpoliecC M pe3ynbTarT paboThl, 0000IaTh MHEHUS
HECKOJILKUX JIIOJICH;

- y4acTBOBaTh B TPYNIOBBIX (Gopmax paboTel (0OCYKaeHHs, OOMEH
MHCHH, «MO3TOBBIC MITYPMbI» W WHBIC), BBIIOJIHITH CBOK YacCTh
paboThl M KOOPAMHUPOBATH CBOMU JEUCTBUSA C JPYTUMH YiIE€HAMU
KOMaH/Ibl, OLICHWBAaTh KAueCTBO CBOEr0 BKJIaga B OOUIMI MPOAYKT IO
KpUTepUsiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

3. YHuBepcaJ/IbHbIE pery/siTUBHbIE IeiicCTBUS

CamoopraHm3anusi | - COCTaBJIATH IJIaH, aJITOPUTM PELLEHUS 3aJauH,

- BeIOMpaTh CHocoO pemieHUs ¢ Y46TOM HUMEIONUXCS pPEeCypcoB U
COOCTBEHHBIX BO3MOKHOCTEH,

- apryMEHTHUPOBAThb U KOPPEKTUPOBATH BAPHUAHTHI PELICHUU C Y4ETOM
HOBOM MH(GOPMAITIH.

CaMOKOHTPOJIb - BJIQJECTh HAaBBIKAMU II03HABATEIBHOM pEQIIEKCUU KaK OCO3HAHUSA
COBepI_HaeMBIX I[GﬁCTBHfI 1 MBICJIIUTCIIBHBIX HpOI_IeCCOB, nx pe3yanaTOB,
BIIQJIETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJS TMpolecca W
pe3yibTaTa peueHrs MaTeMaTHIeCKON 3a1a4H;

- IpEeaBUIETH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUU
3a/1auyd, BHOCHUTh KOPPEKTHUBBI B JICSITCIIBHOCTh HAa OCHOBE HOBBIX
OGCTOHTGHBCTB y JNAHHBIX, HaﬁﬂeHHBIX OH_II/I6OK, BBISIBJICHHBIX
TPYAHOCTEH;

- OOCHUBATH COOTBCTCTBUC peByHBTaTa e u yCHOBI/ISIM, OGBHCHHTB
MPUYUHBI JOCTHKECHUS WM HEIOCTHKCHHS PE3yIbTaTOB JIEATEILHOCTH,
HaXOJUTh ONIMOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OMBITY.

IIpeameTHbIX

1) cBOOOAHO OMEpPHPOBATH MOHATHSAMH: PAIMOHAIBLHOE YHCIO0, OECKOHEYHAs IEPUOIHYECKAs
AIpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX M JCHCTBUTEIBHBIX
qucesl, MOAYNIb JACHCTBUTEIBHOTO YHCIA, MPUMEHSATh IPOOM U MPOLEHTHl A peIIeHUS
NPUKIAIHBIX 3a4ad W3 pa3IU4yHBIX OTpaciacl 3HAaHUH U PEAIbHOM KU3HH; IPUMEHATH
NpUOMMHKEHHBIE BBIYMCICHUS, MpaBWiIa OKPYIJICHUS, MPUKUAKY U OLEHKY pe3ynbTara
BBIUUCIICHUH; CBOOOJHO ONEpPUpPOBATh MOHATHEM: CTENEHb C MLEeJIbIM I0Ka3aTelieM,
WCIOJIb30BaTh MOAXOASNIyI0 (opMy 3amucu JEMCTBUTENBHBIX 4YHCENl JUIsl  pelleHus
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MPAKTUYECKUX 3aJady W TMpEeACTaBICHUS JaHHBIX; CBOOOAHO ONEPUPOBATH TOHATHEM:
apu(pMeTHYECKUI KOPEHb HATYPaJIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTETIEHD C
paloHaJIbHBIM IOKa3aTelieM; CBOOOJHO OMNEepUpOBaTh MOHATUAMM: Jorapudm Uucia,
JECATUYHbIE W HaTypallbHble JIOrapu(Mbl; CBOOOIHO ONEPUPOBATH TMOHSATHIMU: CHHYC,
KOCHUHYC, TaHT€HC, KOTaHTE€HC YHCIOBOTO apryMeHTa; ONEepUpOBaTh MOHSTUSMH. APKCHUHYC,
ApKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

2) cBOOOIHO OMEPHPOBATh MOHATUSIMU: TOXIECTBO, YPaBHCHUE, HEPABEHCTBO, PABHOCHIIbHBIC
YpaBHEHHUs] M YpaBHEHMA-CICACTBUS, PAaBHOCHUJIIbHBIC HEPABEHCTBA, NPUMEHSTH pa3IU4yHbIC
METOJIbl PEIICHUS PAllMOHANBHBIX U APOOHO-pAllMOHANBHBIX ypaBHEHHH, MPUMEHSITH METOA
MHTEPBAJIOB Ui pEIICHUs] HEpaBEHCTB; CBOOOIHO OMEPUPOBATH MOHATUAMHU: MHOTOWIEH OT
OJTHOM TIepeMEHHOM, MHOTOWIEH € LeTbIMUA KO3 PUIIeHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTh
JeNICHHEe MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy um Teopemy Buera s
pelieHus 3anad;  CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: CHUCTEMa JMHEHHBIX YypaBHEHHIA,
MaTpulla, ONPEACIUTENb MATPULLI 2 X 2 U €ro TeOMETPHUUYECKUH CMBICH, MCIIOIb30BaTh
CBOMCTBA ompeeNnuTeNs 2 X 2 111 BBIUUCICHUS €r0 3HAUEHUsl, IPUMEHSATh OINpeaeTUuTeNn A
peLICHHs] CUCTEMBbl JMHEHHBIX ypaBHEHUH, MOIETUPOBATh peallbHbIe CUTYAI[MH C ITOMOUIBIO
CUCTEMBI JINHEHHBIX ypaBHEHUH, HCCIEI0BaTh MOCTPOECHHBIE MOJETH C MOMOIIBI0 MaTpHIl U
ONpPEIEIUTENICH, HWHTEPIPETUPOBATh IIOJYYCHHBIM pe3yibTaT, MCIOJIb30BaTh CBOMCTBA
JNEUCTBUM C KOpPHAMH JUIsi TIpeoOpa3oBaHMs BBIPAXCHHUH, BBIMOJIHAThE TMPEOOpa30oBaHUS
YHCIIOBBIX BBIPAKEHUH, COACPIKALINX CTEIEHU C PAllMOHAJIBHBIM MOKa3aTeJIeM; MCIOIb30BaTh
cBoiicTBa JorapudMoB i1 TpeoOpa3oBaHUs JIOTAPU(PMHUYECKUX BBIPAXKEHUN; CBOOOIHO
OIIEPUPOBATH MOHATUSMU. UPPALOHAIBHBIC, TOKa3aTeIbHbIC U JIOTapu(MUUECKUE YPAaBHEHHS,
HaXOJUTh UX PEUICHHsS C MOMOUIbI0 PABHOCUIIBHBIX NMEPEXOAO0B MM OCYILIECTBIISSI MPOBEPKY
KOpHEH, NpPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHuEe (OpMybl [Uid TNPeoOpa3oBaHUS
TPUTOHOMETPUYECKHUX BBIPAXKEHUN; CBOOOAHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE
ypaBHEHHE, TMPHUMEHATh HeoO0XoaAuMble (OpPMyNBl JUIsI  pEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUN; MOJEIUPOBATH pealibHbIEe CHUTYal[MM Ha S3bIKE ajreOpsl,
COCTABIISATh BBIPAXKECHMS, YPAaBHEHHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a/1a4H, HCCIEI0BATh
MTOCTPOEHHBIE MOJIENIU C UCTIOIb30BAaHUEM allrapaTa ajareopsl.

3) cBOOOAHO omepupoBaTh MOHATHAMH. (PYHKIUS, CHOCOOBI 3akaHHs (YHKIUH, B3aUMHO
oOpaTtHble (QYHKIIUH, KOMIO3UIUS (DyHKIUH, TpaduK (YHKIHMH, BBITOIHATH dJIEMEHTapHbBIC
npeoOpazoBanus TpadukoB (YHKIUH, CBOOOJHO OMNEPUPOBATH TMOHATHAMH: 00JACTh
OmpeAeNeHuss M  MHOXECTBO 3HAaueHMM (yHKUMH, HYIM (QYHKIUHA, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA; CBOOOJHO OMNEpPUPOBATh MOHATHUSAMH. YETHBIE M HEUETHBIC (DYHKIUH,
nepuoandeckre QpyHKIHNH, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMH, MAKCUMyMbl U MUHUMYMBI
¢byHkuuu, HamOonblllee W HaWMEHbIIEE 3HAYeHHE (QYHKIMUM HAa TPOMEXKYTKE, CBOOOTHO
OTIepUPOBAThH MOHATUSIMHU: CTEIIEHHAs! (YHKIUS C HATYpaJIbHBIM U LIEJBIM IOKa3aTesieM, rpaguk
CTereHHON (DYHKIIMM C HaTypaJIbHBIM M IIEJIBIM IMOKa3aTeseM, rpaduk KOpHS N-Oi CTereHu Kak
GyHKIIMM OOpaTHOl cCTemeHu C HaTypajbHBIM MOKa3aTeleM; ONEpUpPOBATh MOHATHUSIMHU!
JUHEWHas, KBaJpaTHyHas M JApOOHO-IMHEHHAas (YHKUWH, BBIIOJIHATH HJIEMEHTapHOE
UCCIIEIOBaHNE U TOCTpOeHHEe UuX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHITHUSIMHU:
nokaszaTenabHass U Jorapupmuueckas (QpyHKIUH, UX CBOHCTBA W TrpaduKH, HCIOJIB30BaTh UX
rpaduKu Ui penieHusl ypaBHEHUH; CBOOOIHO ONEpUPOBaTh MOHATHAMU. TPUTOHOMETpHUYECKast
OKPY)KHOCTh,  ONpEAEJICHHE TPUTOHOMETPUYECKUMX (YHKIMHA YHCIOBOIO  apryMeHTa,
UCIOJIb30BaTh Trpa@uku (QYHKUMHA I HCCIENOBaHMS MPOLECCOB M 3aBHCUMOCTEH mpu
pelIeHNH 33734 U3 APYruX Y4eOHBIX MPEIMETOB M pealbHOW JKMU3HH, BhIpaXaTh (opMynamu
3aBHUCHUMOCTH MEXKIy BETUUNMHAMH;

4) cBOOOTHO ONEPHPOBATH MOHATHIMU: apuMeTHUYecKas M TEeOMETpUYECKas MpOrpeccHs,
OecKOHEYHO yObIBaIoIasi TeOMEeTpUYEeCcKas Mporpeccus, JMHEWHbII U SKCIIOHEHIIMANIbHBII pOCT,
(dopMya CIIOKHBIX MPOLEHTOB, UMETh MPECTABJICHUE O KOHCTAHTE; UCIOIb30BATh MPOTPECCHH
JUIS. pelIeHUs pealbHbIX 33/1a4 MPUKIATHOTO XapaKkTepa; CBOOOJHO ONEpPHUpPOBATh MOHSITHUIMMU:
M0CJIeIOBATEIbHOCTb, CHOCOOBI 3aJaHMsI TOCIIEI0BATEILHOCTEH, MOHOTOHHBIE  OTPaHUYCHHBIC




IIOCJIE0BATEIBHOCTH, IOHUMATh OCHOBBI 3aPOKICHHUS MaTEMaTUYECKOIO aHAIN3a KaK aHaJIn3a
0ECKOHEUYHO MallblX; CBOOOJHO ONEpPHPOBATH MOHATHAMM: HENpepbhIBHbIE (YHKIIMH, TOYKH
paspeiBa Tpaduka (yHKIUH, acUMNTOTHI Trpaduka QGYHKIUHA; CBOOOTHO OINEPUPOBATH
NOHATHEM: (YHKIINS, HEPEPhIBHAS HA OTPE3Ke, MPUMEHSTh CBOMCTBA HENIPEPBHIBHBIX (DYHKIIHIA
IV pEelIeHus 3ajad, CBOOOJHO ONEpUpOBATh MOHATHAMM: IEpBas U BTOpas IMPOU3BOJAHBIC
¢GbyHKIMH, KacaTenbHas K TpapuKy (QYHKIMH; BEIYUCIATH TIPOU3BOIHBIC CYMMBI, IPOU3BEICHHUS,
YaCTHOIO M KOMIIO3UIMM [JBYX (YHKLHUH, 3HaTh IMPOU3BOJAHBIE JIEMEHTAPHBIX (DYHKIIMIA;
UCIOJIb30BATh TEOMETPUUYECKHUM U (PU3UUECKUI CMBICI IIPOU3BOJHOM JIJIsl pEILICHHS 3a/1a4.

5) cBOOOZHO oOmEpHPOBATH MOHATHSAMH. MHOXECTBO, OINEpalH HaJ MHOXKXECTBAMH;
HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar [yl ONMCAHMS pEalIbHbIX IIPOLECCOB U
SBJICHUM, NpU PELIEHUU 3aJad W3 JPYruX Y4eOHBIX MPEIMETOB; CBOOOIHO OINEPHUPOBATH
MOHATUSIMU. OIIPENETICHUE, TEOpeMa, YpaBHEHHE-CIEICTBHE, CBOMCTBO MaTeMaTH4YECKOIO
00BEKTAa, 10KA3aTEeNIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPAaBEHCTBA.

6) cBOOOTHO OTIEepUPOBATh NOHATHSAME: HATYPAIBHOE U LIEJI0E YHCII0, MHOXKECTBA HATYPaIbHBIX
Y LIEJIBIX YUCETl, UCIIOIB30BaTh MpU3HaKku aeauMoctu nenbix uynces, HOJl m HOK HarypanbHbIX
YHCeN JJIs PelIeHUs 3a/1a4, IPUMEHATh aaropuT™ EBkinaa; cBoOOOTHO OnepupoBaTh NOHATHEM
OCTaTKa 10 MOJYJIIO, 3allMChIBATh HATYPAJIbHBIC YHCIA B PA3JINYHBIX MO3UIMOHHBIX CHCTEMAax
CUMCIIEHUS, CBOOOJHO ONEpUPOBATh IMOHATHAMHU. KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX ~ YMCE€J, HPEACTaBIsATh KOMIUICKCHbIE 4YHClIa B  anreOpandyeckod W
TPUTOHOMETPHUYECKON (hopMe, BBHINOIHATH apru(PMETHUECKUE ONEpaluu ¢ HUIMUA U W300pakaTh
Ha KOOPJIMHATHOM TJIIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATH MOHATHUSIMHU UppaLiOHAIIbHBIE, NIOKa3aTeNbHbIE
U Jorapu()MUYecKkue HEpaBEHCTBA, HAXOIUTh MX PEIIEHUS C IOMOILBI0 PABHOCHIIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOp KOpHEH NpU PEUIeHUH TPUTOHOMETPUYECKOTO YpaBHEHHS;
CBOOOJHO  ONEpPUPOBATH IOHATUEM TPUTOHOMETPHUYECKOE HEPAaBEHCTBO, IPUMEHSThH
HeoO0XoauMBbIe (HOPMYJIBI Uil PEUICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX HEPAaBEHCTB;
CBOOOJHO  OmepupoBaTb  MOHATUSAMHM.  CHCT€Ma W COBOKYIHOCTb  ypaBHEHMH
1 HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIEACTBHS, HAXOAUTh PELIEHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAIbHBIX, HMPPALUOHAIBHBIX, IOKA3aTEIbHBIX U JIOrapupMHUUECKUX
YpaBHEHMM U HEPABEHCTB, pellaTh pPALMOHAIbHBIE, HPpPalMOHAIBHBIE, IIOKa3aTEIIbHBIE,
JorapupMUUECKue U TPUTOHOMETPUYECKHUE YPAaBHEHHS U HEPABEHCTBA, COIEPIKAINE MOIYIU U
napaMeTphl; NPUMEHATh rpaduyeckrue METOIbl IS pELIeHUS YpPaBHEHUH W HEPaBEHCTB,
a TaKXke 3aJjad C IapaMeTpamMM; MOJEIUPOBaTb pEaJbHbIC CUTYallMM Ha A3bIKE alureopsl,
COCTaBJIATh BBIPDAKEHUS, YPABHEHMs, HEPABEHCTBA M MX CHCTEMbI II0 YCIOBHUIO 3ajauH,
UCCIIeI0BaTh IIOCTPOEHHbBIE MOJEH C UCIOJIb30BaHUEM amIapara ajareOpbl, HHTEPIPETUPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

8) crpouth rpadukd KOMITO3UIMKM (YHKIHHA C MOMOIIBIO DJIEMCHTAPHOTO HCCIICAOBAHUS U
CBOWCTB KOMIIO3UIMHM JBYX (YHKIMI; CTPOUTh TE€OMETpUYECKHe 00pa3bl YpaBHEHHH H
HEpaBEHCTB Ha KOOPAMHATHON IJIOCKOCTH; CBOOOJHO OIEpUPOBATh IMOHATUSAMHU. Tpa(uKH
TPUTOHOMETPHUECKUX (YHKUUH, NMPUMEHATh (PYHKUUHU Ui MOICTUPOBAHMUS U HCCIICIOBAHUS
pEaJIbHBIX MTPOLIECCOB.

9) wucnonb30BaTh MPOHM3BOAHYIO JJISi  HCCIENOBaHUS (DYHKIMM HAa MOHOTOHHOCTH
U HKCTPEMYMBbI; HAXOJIUTh HauOOJbIlIee U HAaUMEHbIIEEe 3HAUYCHUs] (DYHKLMU HENpPEephIBHON Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO ISl HAXOXKACHNUS HAMTYyUIIETr0 PELIEHUS B IPUKIIAJHbIX,
B TOM 4YHCJIE€ COLMAIBHO-DKOHOMMYECKHX, 3aJa4ax, A1 ONPEIEICHHUs CKOPOCTH U YCKOPEHHUS
mporecca, 3ajaHHOro (opmysiaold WM TpapuKoM; CBOOOIHO OINEPUPOBATH MOHATUSIMHU:
nepBooOpasHas, ONpeesIEHHbIN HHTErpall, HaXOAUTh EPBOOOPA3HBIE MIEMEHTAPHBIX (DYHKIIHI
Y BBIYMCIATH UHTETpas 1o ¢popmyse Heiorona—JleitOHMIa, HAXOUTD TUIOMIAH IJIOCKUX (pUryp
U O00BEMBI TEl C IMOMOILBIO HMHTErpana; HUMETh MPEJCTaBICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHUM HA TpHUMEpe CcocTaBieHus AuddepeHnnanbHbIX YpaBHEHUH; pemaTh
NPUKIJIAJHbIE 3a/la4M, B TOM YHUCIIE COLMATbHO-DKOHOMUYECKOTO M (PU3MYECKOT0 XapakTepa,
CpEICTBAMHU MaTEMAaTUYECKOT0 aHAIN3A.
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10) cB0OOAHO OMEPUPOBATH OCHOBHBIMU IMOHSATHSIMH CTEPEOMETPHH IMPH PEHICHHH 3aaad U
MIPOBEICHUU MaTEMaTHYECKUX PACCYXKACHUHN; TPUMEHSITh aKCHOMBI CTEPEOMETPHH U CIIECTBUS
U3 HUX TPH PEIICHHH Te€OMETPHUYECKUX 3ajad; KJIACCU(PHUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE
OpsSMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE; CBOOOJHO ONMEPUPOBAThH MOHITHAMH, CBS3aHHBIMHU C YIJIAMHA B IPOCTPAHCTBE:
MEXIy NPSMBIMH B NPOCTPAHCTBE, MEXAY HPSAMOM M IUIOCKOCTBIO; CBOOOJIHO ONEPUPOBATH
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPaHHUKAMH; CBOOOJHO paclo3HaBaTh OCHOBHBIC BHIBI
MHOTOTPaHHMKOB  (Ipu3Ma, NUpamMHIa, [PSIMOYTOJBHBI  Tapajulenenune],  Kyo);
KJIacCCU(PUITUPOBaTh MHOTOTPAHHUKH, BBIOMpPAs OCHOBAaHUA sl KiIaccHU(pHUKAIMH, CBOOOIHO
OIIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEYCHHEM MHOT'OIPAaHHHUKOB IJIOCKOCTHIO; BHIIOJIHSTD
napajieNIbHOe, IIEHTPaJbHOE W OPTOTOHAIBHOE TMPOCKTHPOBaHWE (UTYp Ha TUIOCKOCTH,
BBIMOJIHATE M300pakeHHsT (UTyp Ha IUIOCKOCTH, CTPOHMTh CEUYEHUS MHOTOTPAaHHHKOB
Pa3IUYHBIMH METOJIAMHU, BBIMOJHATH (BBIHOCHBIC) IIOCKHE YSPTEIKH M3 PUCYHKOB MPOCTHIX
00BbEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHHU3Y; BBIYHMCIATH IUIOMIATN ITOBEPXHOCTEH
MHOTOTPaHHHUKOB (MpH3Ma, MHpPaMKIa), TCOMETPUYECKUX TeI C MpPUMEHEHHEM (GOpMYIT,
CBOOOJHO  ONEpUpOBaTh MOHATHUSMH. CHMMETpUS B  NPOCTPAHCTBE, IEHTP, OCh
U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHMMETpHH (UTYpBI, CBOOOIHO
OINEPUPOBATH MOHATHAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpPJHHATaM B IMPOCTPAHCTBE,
BBITIOJIHAT JCUCTBUS HAJl BEKTOPAMH; pelIaTh 3a7add Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX
OTHOLICHUHA W HAXOXJIECHUE TCOMETPUYECKUX BEIUYMH, NMPUMEHSS W3BECTHBIE METOIBI IMpH
pelIeHNH MaTeMaTHYEeCKHUX 3a/1a4 MMOBBIIICHHOTO W BBICOKOTO YPOBHSI CIOXHOCTH; IPHMEHSITh
NPOCTEUIINE MPOTPAaMMHBIE CpPEACTBA W AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IpH
pEIICHUH CTEPEOMETPHUYUECKUX 3aad;, HW3BIEKaTh, MPEOOPa3OBhIBATE M HHTEPIPETUPOBATH
MH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
W pUCYHKaxX; MPHUMEHSTHh IMOJyYCHHbIC 3HAHUS Ha TNPAKTHKE. CPAaBHHUBATH M aHAIU3UPOBATH
peanbHbIE CHUTYallMM, TPHUMEHATh W3YYEHHBIE MOHATUS B TIIPOLECCe TIOUCKA PEIICHHS
MaTeMaTHYeCKd CQHOPMYJIUPOBAHHOW MPOOJIEMBI, MOJEIHPOBATh PpEATbHBIC CUTYAIHH
Ha SI3bIKE TEOMETPHH, UCCIIE0BATh MOCTPOSHHBIE MOJIENN C UCIOJIb30BAHUEM T'€OMETPHUECKUX
NMOHATUH W TeopeM, ammapara ainreOpbl, peniath MpPaKTHYECKUEe 3aadd, CBS3aHHBIC C
HaXOXXJICHUEM TIEOMETPUYECKUX BEJIMYMH, HMETh NpPEJCTaBICHHUS OO0 OCHOBHBIX JTarax
Pa3BUTHSI TEOMETPUH KaK COCTaBHOM YacTh (yHIAaMEHTa Pa3BUTHS TEXHOJIOTHH.

11) cBOOOAHO OIEPUPOBATH MOHSATHAMH, CBS3aHHBIMH C LWIMHAPHYECKOH, KOHHYECKOH M
cepruveckoil TOBEPXHOCTSIMH, OOBSCHATH CIIOCOOBI IMOJNYYSHHS; ONEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TEJIaMH BpALICHUS. MIMHIPOM, KOHYCOM, C(epoil M IapoMm; pacrno3HaBaTh
Tena BpamieHus (UMIMHAP, KOHYC, cdepa W IIap) U OOBACHATH CIIOCOOBI MOJYYCHHS TeJ
BpAILCHHS; KJIACCH(PHUIMPOBATh B3aUMHOE PACIOJIOKEHUE C(epbl U IUIOCKOCTH, BBIYHCIATH
BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB ¥ TEJ BpaileHus, 00BEMBI M IJIONIAIN TTOBEPXHOCTEH
MHOTOTPaHHUKOB U TEJI BpAIlleHHsI, FTEOMETPUUYECKUX TeJ C MPUMEHEHUuEeM (Gopmyll; cBOOOIHO
OIIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAIIMSAMHU TEJI BPAIICHUS U MHOTOTPAaHHHKOB:
MHOTOTpaHHHK, BIHCAaHHBIH B cdepy M ONHCAHHBIA OKOJO cdephl, cdepa, BONHUCAHHAS B
MHOTOTPAaHHUK MJIM TEJIO BpAIEHUS, BBIYACIATH COOTHOIICHUS MEXIY IUIOMIASIMH
MOBEpXHOCTEH M 00BbEMaMU TOJOOHBIX Ted; M300pa)xarh H3ydaeMmble (DUTYpPBI, BBIOIHSATH
(BBIHOCHBIEC) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYp: BUJ CBEPXY, COOKY,
CHM3Y, CTPOUTH CEUEHHUsS TeJ BpAIlCHUS, M3BJIEKATh, MHTEPIPETUPOBATh U MPeoOpa30BLIBATH
WH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPUICCKUX QUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKax, CBOOOJIHO ONEpUPOBATh MOHATHEM BEKTOP B MPOCTPAHCTBE; BBHIIOIHATH ONEpaIH
HaJ/I BEKTOpPaMH; 3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOW CHCTEME KOOPAMHAT, PElIaTh
reOMETPHUECKHUE 33/1a4H HA BHIYMCIIEHUE YTIIOB MEXKIY NMPSMBIMHU U TJIOCKOCTSIMU, BEIYUCIICHHE
paccTOSIHUH OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha NMPHUMEHEHHE BEKTOPHO-KOOPAWHATHOTO
METOAa TMpPH PEIICHUH; CBOOOIHO ONEPHPOBATH MOHATUSMH, CBS3aHHBIMHU C JBI)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBW)XCHUH; BBIMIOJIHITh U300paKEHUSI MHOTOTPAHHUKOM H TEI
BpalLlleHHsI NIPH MapaJyIeIbHOM MEPEeHOCce, IIEHTPAIbHOW CUMMETPHH, 3epKAIbHON CUMMETPUH,
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IIPU MTOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHusl MOAO0HS; CTPOUTh CEUEHHS MHOTOTPAHHUKOB
U TEJ BPAIICHUS: CCUCHUS IIHHIPA (MapaJIeaIbHO U IEPIICHAUKYIAPHO OCH), CEUCHUS KOHYCa
(mapayiesIbHOE OCHOBAHHUIO M IMPOXOJAINEE Yepe3 BEPIIMHY), CCUCHHs IIapa; HMCIOJb30BaTh
METOJBl MOCTPOCHUSI CEUCHHI: METOJ CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METO]
IepeHoca CEeKyIleHd IUIOCKOCTH; JOKa3blBaThb TI'€OMETPUYECKHE YTBEPKICHUS; INPUMEHATH
reoMeTpuueckue GakThl IS pPEIICHHs CTEPEOMETPUUYECKUX 3a]ad, MPEANOIararimx
HECKOJIBKO I11aroB PEUIeHHs], €ClIM YCJIOBUS MPUMEHEHHsI 3aJaHbl B SIBHOM M HEsBHOU (opme;
pemath 3aJaud  Ha  JOKA3aTelbCTBO MATEMAaTUYECKHX OTHOLIEHMH U  HaXOXIACHHUE
F€OMETPUYECKUX  BEJIMYMH; MPUMEHATh NPOrpPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MIPU PEIIEHUU CTEPEOMETPUUYECKUX 3a/lay;, MNPUMEHSTh
MOJIyYEHHbIE 3HAHUS HA NPAKTUKE. CpPaBHHMBATh, AHAIM3MPOBATH U OLEHUBATh pEabHBIC
CUTYAallH, IPUMEHSTh U3yUYEHHbIE TIOHITHS, TEOPEMbI, CBOMCTBA B MPOIIECCE MOMCKA PELICHUS
MaTeMaTH4eCcKu cPOpMyTUPOBAHHOMN MPoOIEMBbl, MOIETUPOBATH PeallbHbIE CUTYaIlMN Ha SI3bIKE
F€OMETPHUHU, UCCIIEIOBATh MOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM I'€OMETPUUECKUX TMOHATUM
U TEopeM, ammapara aiareOpbl, pemarh NMpakTUYecKUe 3aJayud, CBS3aHHBIE C HaXOXKICHHEM
T€OMETPUUYECKUX BEJIMYMH; UMETh MPEACTABICHUS 00 OCHOBHBIX JITalax Pa3BUTHUS T€OMETPHH
KaK COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

12) cBoOOmHO oOmnEepUpoOBaTh MOHATUSAMHU: Tpad, IUIOCKUA Tpad, CBs3HBIA Tpad, myTh
B rpade, uemp, MMKJI, JEPEeBO, CTENEHb BEPIIMHBI, JIEPEBO CIYYAHOrO SKCIEPUMEHTA;
CBOOOJTHO OINEPHUPOBATH MOHATHSIMU: CIIyYAHHBINH SKCIIEPUMEHT (OIBIT), CIIy4ailHOE COOBITHE,
AIIEMEHTAPHOE ClTydailHOe COOBITHE (DIIEMEHTAPHBIA HCXOJ) CIy4YaiHOIo OIbITa, HAXOIUTh
BEPOSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXHBIMU DJJIEMEHTAPHBIMH COOBITHSMH;
HaxoJUTh W (QOPMYIHPOBATH COOBITHUS. TIEpeceueHrne, OOBETUHEHHE JaHHBIX COOBITHIA,
COOBITHE, TPOTUBOIOIOKHOE TAHHOMY, WCIOJB30BaTh AMAarpamMmbl Jijepa, KOOPAMHATHYIO
OpsMYI0 JUIsL pEIIeHUs 3aJad, IO0Jb30BaThCsid (OPMYJION CIOKEHUS BEpOATHOCTEH IUis
BEPOATHOCTEH JBYX M TpEX CIIy4alHBIX COOBITHI; ONEpPUPOBATh MOHSTHUSIMH. YCIOBHAs
BEPOATHOCTh, YMHOXXEHHE BEpOSITHOCTEH, HE3aBHCUMBIE COOBITHS, JIE€PEBO CIY4aiHOTO
AKCIIEPUMEHTA, HAXOIUTh BEPOSTHOCTH COOBITUI C MOMOIIBIO MpaBWJIa YMHOXKEHUS, JepeBa
CIIy4alfHOTO OIbITa, HMCIIOJIB30BaTh (OpMYITy TMOJHON BeposTHOCTH, (hopmyny baiieca npu
pelleHnr 3a/ay, OMNPEAeNsATh HE3aBHUCHMOCTh COOBITHI 1O (opMmyrne U MO OpraHu3aliH
CIIy4alflHOTO DJKCIEpHUMEHTa; TMPUMEHSATh H3yYCHHbIE KOMOWHATOpHBIE (OPMYINBI IS
MIEPEUUCIICHUS 3JIEMEHTOB MHOXECTB, JIEMEHTAPHBIX COOBITHI CIIy9allHOTO ONBITA, PEIICHUs
3a/1a4 1O TEOPUHU BEPOATHOCTEH; CBOOOTHO OMEPHPOBATH MOHATHUSMU. OWMHAPHBIA CIIYyIaHBINA
onbIT (MCIBITAHKE), YCIIEX U HEy/la4ya, He3aBUCUMBIC UCIIBITAHUSI, CEPHsI UCTIBITAHUIN, HAXOIUTh
BEPOSITHOCTH COOBITHI: B CEPUM HCMBITAHUWA OO0 TIEPBOTO YyCIexXa, B CEPUH HCIBITAHUN
bepHynnu, B ombiTe, CBSI3aHHOM CO CIy4YalHBIM BBIOOPOM M3 KOHEYHOW COBOKYIHOCTH;
CcBOOOJHO OMNEpUPOBaATh MOHATHSAMH. Cly4ailHas BeNWYHMHA, pacIpelesieHHe BEpPOSATHOCTEH,
auarpamMma pacrpeieneHus, OnHapHas ciydaifHas BETUYHHA, T€OMETPUIECKOe, ONHOMHAIILHOE
pacrnpeneneHue.

13) omepupoBaTh MOHITHUSIMHU. COBMECTHOE PpACHpEACICHHE JBYX CIy4YaiHbIX BEJIMYHH,
UCIIOJIb30BaTh TaOMUIly COBMECTHOIO paclpeiiesieHuss ABYX CIy4alHbIX BEJTUYMH JUId
BBIZICJICHUS] PACTIPEICICHUS KAKJIO0M BEIMYHMHBI, ONPEIEICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATHh TIOHATHEM MATEeMATUYECKOTO OXUIAHWS CIy4dalHOM
BEIMYMHBI (PACTIpE/ICTICHUS), IPUMEHSTh CBOMCTBa MATEMAaTHYCCKOTO OXKUIAHUS [IPU PEIICHUH
3a/la4, BBIYUCISATH MaTEMaTHUECKOe OXXHUJaHuE OWHOMHMAIBLHOTO U TIEOMETPHUYECKOro
pacmpeseneHuii; cBOOOTHO OMEPUPOBATH MOHSATHUSMU. TUCIEPCUS, CTaHAAPTHOE OTKIOHCHHE
CIIy4yalHOM  BEJIWYWHBI, MNPUMEHATh CBONCTBA  JIUCHEPCUU  CIyYalHOM  BEJIMYUHBI
(pactipenerieHus) TpU PELICHUM 3a/1a4, BBIYHUCIISATH JUCICPCUI0 W CTAHIAPTHOE OTKIOHCHHE
r€OMETPUYECKOTO U OWHOMHAIBHOTO  paclpeiesieHud;  BBIYHCIATH  BBIOOPOUHBIE
XapaKTePUCTUKU 10 JaHHOW BBIOOPKE U OIEHUBATh XapaKTCPUCTHUKU TeHEPATbHOM
COBOKYITHOCTHU JIAHHBIX MO BHIOOPOUHBIM XapakTepucTukaMm. OLleHUBaTh BEPOSITHOCTH COOBITUIN
U TOpOBEpPATh MPOCTEUIINE  CTATUCTUYECKHE THUMOTE3bl, TOJIb3YSICh  HM3YYEHHBIMU
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| pacnpenenennsmy.

1.4. Koniu4yecTBO YacoB HA OCBOEHHE MPOrpaMMbl y4eOHOT0 NpeaMeTa:
MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOydarorierocst 3244aca, B TOM YHCIIE:

JISE OYHOM (POPMBI 00yHEeHHU S
00s13aTeIbHOM ayTMTOPHOM yueOHOM Harpy3ku oOydaromierocs 3184acos,

KOHCYJIbTallUN 6 yacos.
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2. CTPYKTYPA U COJAEPKXAHUE YYEBHOI'O ITPEIMETA
«MATEMATUKA>»

2.1 O0bem yueOHOT0 mpeaMeTa M BU/AbI yueOHOil padoThl

JJIs1 04HOM (hopMBbI 00YUEHHUSI

Bun yueOHoi1 padoThI Oovem

uacos
MakcumajbHas yueoOHast Harpy3ka (Bcero) 324
O6si3aTesIbHAsI ayIUTOPHAsl y4eOHAasi HArpy3Ka 00y4alouierocs 318

(Bcero) B TOM uucIe:

OCHOBHO€ COACPKAHUC

NPAKTHUYECKHUE 3aHSTUS 98
KOHTPOJIbHBIE paOOTHI 4
npogeccHOHAJIBLHO-OPHEHTHPOBAHHOE COIePIKAHME
TEOpPETUYECKOE 00yUeHHE 20
IPAKTUYECKHE 3aHATHUS 10
KouncyabTanus 6

IIpome:kyTounas arrecraums B Gopme sKx3ameHa
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2.2 TemaTu4eckuii IJIaH U coJep:kaHue yueOHoro npeamera «MaremaTnka»

J1s1 O4HOM (hOpMBI 00YUICHUS

HaumeHoBaHue Copepixanne y4eGHOr0 MaTepuaia NPaKTHYECKHE 3aHATH, O0bem
pa3iesaioB M TeM CaMOCTOsITeJIbHAsI PafoTa 00yalouIHXCs 4acoB
1 2 3
1 cemecTp 94/42
Pa3gen 1. Uncaa u Bprunciaennsi. MHosKecTBa.
Tema 1 Copep:kanue y4eGHOro MaTepuasia 8/2
Pa3zBuTHne 1 | 1lllenslie u paunoHadbHbIC yncia. JledcTBuTenbHbIe Yncia. [IpubmkeHHble BeuucaeHus. [IpuOImKeHHOe 3HaUCHHE
MOHATHA 0 YHCJIe BEITMYMHBI U TIOTPEITHOCTH MPUOIKESHUH . 2
2 | 2 KommuekcHble uyncna. Apupmernieckue NeiCTBUS HaJl KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3. Kommiekcubie yucna. Tpuronomerpudeckas Gpopma 3amucu aucia 2
4 | 41IpakTuyeckas padora Ne 1 «lloHsATHE MHOXKECTB YHICET» 2
5 | 5.BxonHol KOHTPOIB 2
Paznen 2. ®ynkuum u rpapukn
Tema 2 Conep:kanue y4eGHOro MaTepuasia 8/4
DOyHKIUH, HX 6 | 1.®ynkuuu. CriocoOsl 3aanus QyHkimn. ['padukn ynkimu. CBolicTBa HYHKINH. 2
CBOMCTBA U 7 | 2.06patubie pynkuuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHni oOopaTtHol GyHKkuuu. ['paduk oOpaTHOMI 2
rpadukmu. ¢dbyukunu. Crnoxnas GyHKIUS (KOMIIO3HUIHSA)
8 | 3.IIpakrnyeckasi pagora Ne 2 «dynkiun. CBoiicTBa QyHKIHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GyHKIMA. Buibl mpeodpa3oBaHuid. 2
10 | 5.IpakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB QyHKIHI» 2
11 | MpodeccnoHATHHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE 2
6. Onncanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TIOMOIIIBIO TPapUKOB QYHKITUH
Pa3nen 3. OCHOBBI TPMIOHOMETPHH
Tema 3 Conep:xanue yueOHOro MaTepuaJia 10/6
Tpuronomerpuye | 12 | 1 Paguannas mepa yria. Bpamjarensnoe apumkenue. TPUrOHOMETpUYECKask OKPYKHOCTh 2
cKkue BoipaxeHus | 13 | 2.Cunyc, KOCHHYC, TAHI'€HC U KOTaHTeHC yncia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXK/ISCTBA, 2
14 | 3.IpakTnyeckas pagora Ne 4 «TpuroHomerpuyeckre GYHKIIUH YUCIOBOTO apryMEHTa» 2
15 | 4. ®opmynsl npuBenennsa. CuHyc, KOCHHYC U TAHT€HC CYMMBI M Pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC JIBOHHOTO 2
yraa. @opMyJTbl MOJIOBUHHOTO YTIIA.
16 | 5.IIpeobpazoBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOM3BEACHUE U IPOU3BEICHUS B CyMMY. BeipaxkeHnue 2
TPUTOHOMETPUYECKUX (QYHKIIUI Yepe3 TAHTEHC MOJIOBUHHOTO apryMEeHTa.
17 | 6.I1pakTnyeckas padora Ne 5 «OcHOBHBIE POPMYIIBI TPHTOHOMETPHUN 2
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18 | 7.IlpeoOpa3oBanust MPOCTEHIITUX TPUTOHOMETPHUUECKUX BRIPAKEHUI. 2
19 | 8.IlpakTnyeckas padora Ne 6 «[IpeoOpa3oBanus NPOCTESHITNX TPUTOHOMETPUYECKUX BBIPYKESHHI» 2
Tema 4 Copepxanne yueOHOr0 MaTepHaJia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpuueckue GYHKIUM, HX CBOWCTBA U rpaduku 2
ckue pyHkuuu. |21 | 10JIpakTuueckas padora Ne 7 «TpuroHomerpudeckue GpyHKIUI». 2
22 | 11 O0patHble TPUTOHOMETpUUECKUE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHOHATHHO-OPUEHTHPOBAHHOE COAEPKAHUE 2
12 Vcnonp30BaHue CBOHCTB TPUTOHOMETPHUECKUX (QYHKIMI B IpohecCHOHATBHBIX 3a1a4ax.
Tema 5 Cojep:kaHue y4e0HOr0 MaTepHajia 10/6
Tpuronomerpuye | 24 | 13IIpocTeiiive TPUrOHOMETPUUECKUE YPABHEHHUS. 2
CcKue ypaBHeHHMs1 | 25 | 14 Metobl pelieHns] TPHTOHOMETPUIECKUX YPaBHEHHH. 2
W HepaBeHCTBA. | 26 | 15Pemenne TpUroHOMETPUYECKMX YPABHEHHIA. 2
27 | 16 IlpakTnyeckas padora Ne8 «[Ipocreiiiire TPUTOHOMETPUUECKHIE YPABHCHHSI» 2
28 | 17 IlpocTeiimme TPUTOHOMETPUICCKAC HEPABEHCTRA. 2
29 | 18IIpakTnyeckas padora Ne9 «[Ipocreiiiire TPUrOHOMETPHUUECKHIE HEPABCHCTBAY 2
30 | 19ITpakTuueckas padora NelO «CrcteMbl TPUTOHOMETPUYECKUX YPABHEHUI» 2
31 | 20 PemieHrie TPUrOHOMETPUYECKHUX YPAaBHEHUH M HEPABEHCTB, B TOM YHMCJIE C UCTIOJI30BAaHUEM CBOMCTB (DYHKIHH. 2
Paznen 4. Ctepeomerpust
Tema 6 Copep:kanue y4eGHOro MaTepuaJia 6/2
BBenenue B 32 | IIpodeccHOHAILHO-OPHEHTHPOBAHHOE COlepPKAHUE 2
CTEpPEOMETPUIO. 1.Bunpl mwiockux ¢Guryp u ux mioniajp. [I[pakTHKO-OpUEHTHPOBAHHBIC 33/1a4 B Kypce FeOMETPUH Ha TIOCKOCTH.
33 | IlpodeccHoHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [Tapamenenumes. 2
35 | 4. IIpaxTnyeckan padora Ne 11 «Ceuenus. 3aaun Ha MOCTPOCHUE CCUCHUIT». 2
Tema 7 Conep:xanue y4eGHOro MaTepuajia 12/8
IpsiMble n 36 | 5.J1lapamienbHOCTh MPSMBIX ¥ IIIOCKOCTEH. 2
ILJIOCKOCTH B 37 | 6. [IpakTnyeckas padora Ne 12«[TapajiebHOCTD NPSIMBIX U IITOCKOCTEM. 2
npocrpancrBe. | 58 | 7. IIepreHIMKyIPHOCTE MPAMBIX M IITOCKOCTEH. 2
39 | 8. IlepreHauKyYJISIp U HAKIOHHAS. YTOJI MEXKIY IMPSIMOM M IJIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeXx MEPIEHANKYIISPAX. 2
41 | 10IpakTuyeckas padora Ne 13 «TeopeMa 0 Tpex MEePHECHAUKYIIPAXY. 2
42 | 11. JIsyrpanssiii yroi. IleprneHauKyIIpHOCTh IBYX INIOCKOCTEH. 2
43 | 12. IIpakTnyeckas padora Ne 14 «[lepneHIuKyIIPHOCTb B IPOCTPAHCTBE. 2
44 | 13.T eomeTpuueckue mpeoOpa3oBaHus IPOCTPAHCTBA. 2
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| 45 | 14. IIpakTuyeckas padora Ne 15 «[IpsiMble ¥ TUIOCKOCTH B TIPOCTPAHCTBE 2
Paznen 5. BekTopbl B mpocTpaHcTBe
Tema 8 Conep:xanue y4eGHOro MaTepuajia 10/6
Koopaunarel u 46 | 1.IloHsTHE BEKTOpPA Ha IJIOCKOCTH M B IIPOCTpaHCTBe. Buasl BekTopoB. JeficTBus ¢ BekTopamu. Onepaiyy Ha 2
BEKTOPBHI. BCKTOPAMH.
47 | 2 Pemenuie mpakKTHUYECKUX 3a]1a4. 2
48 | 3. IpakTnyeckasi padora Ne 16 «BekTopbl B MPOCTPAHCTBE» 2
49 | 4 Meroj KOOpIMHAT B TIpocTpaHcTBe. [IpsMOyronbpHas cucTeMa KOOPJIMHAT B MPOCTPAHCTBE. 2
50 | 5. Meton koopauHaT B mpoctpancTBe. KoopmuHatel BekTopa. CBs3b MEKIY KOOPAUHATAMHU BEKTOpPA U 2
KOODJJMHATAMH TOYCK.
51 | 6.Pemenue 3aau. KoopimHATBI U BEKTOPBI 2
52 | 7. llpakTnyeckas padora Ne 17 «MeTox KOOpAWHAT B MPOCTPAHCTBE 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
8.IIpakTHueckasi padora Ne 18 «KoopauHaTHas IIOCKOCTh. BeIUKCIIEHHE pacCTOSHUM U TUIOIIAACH Ha IIOCKOCTH.
KonnyecTBeHHBIE PacUeThI».
Paznen 6. Kopuu, crenenu u Jorapugpmesi.

Tema 9 Cojep:kanue y4e0HOr0 MaTepHajia 12/4
Kopuu n 54 | 1 Kopuu u crenenn. KopHn HaTypaapHOUW CTETICHH M3 YUCIIA U X CBOWCTBA. 2
CTeleHH!. 55 | 2. KopeHb N-0if CTENEeHN U ero CBOWCTBA 2

56 | 3. Crenenu ¢ panMOHATBHBIMH [TOKA3aTEISIMU, UX CBOMCTBA. CTENECHU C ICHCTBUTEIILHBIMU TTOKA3aTEeIsIMU, UX 2
CBONCTBA.
57 | 4.Cremnenu ¢ palliOHATHHBIMHU TTOKA3aTEIMH, WX cBOKcTBA. CTEIICHH C ACHCTBUTEIILHBIMHU TTOKA3aTEIIIMU, UX 2
CBOICTBA.
58 | 5. UppaunonasibHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.IIpakTuyeckas padora Ne 19 «MppanmioHanpHble ypaBHEHHUS! M HEPABEHCTBA» 2
60 | 7. Crenennas gynkiws [IpeoOpa3oBanus palioHAIBHBIX, HPPAITHOHAILHBIX, CTEIICHHBIX BBIPAKEHU. 2
61 | 8.IlpakTuueckasi padora Ne 20 «KopHu U cTerneHu» 2
Tema 10 Cojep:xaHune yueGHOT0 MaTepualia 12/2
MHoxa3zareanbnasa | 62 | 9. [loka3aTensHas QyHKIHS. 2
dyHKIHS. 63 | 10.ITokazaTenbHBIC ypaBHEHUS. 2
64 | 11.TToka3aTeapHBIE HEPABEHCTRA. 2
65 | 12.[loka3arebHbIC HEPABCHCTBA U YPaBHEHUS. 2
66 | 13 CucteMbl NOKa3aTENbHBIX YPABHEHHUMH. 2
67 | 14 IlpakTuueckas padora Ne 21 «[loka3arenbHble ypaBHEHHsI 1 HEPABEHCTBA» 2
68 | 15 KonrposasHas padota «Mroru 1 cemectpa» 2
2 cemecTp 126/56
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Tema 11 Conep:kaHue y4e0HOr0 MaTepHajia 16/4
Jlorapupmpoi. 69 | 17 Jlorapudm. [IpaBuna neiictauii ¢ orapudmamu. [lepexoq Kk HOBOMY OCHOBaHHMIO. 2
70 | 18. [eiicTBus ¢ norapudMamu. 2
71 | 19.Jlorapudgmudeckas GyHKIHS. 2
72 | 20.TTpakTuyeckas padora Ne 22 «[IpeoOpa3oBaHus MOKA3aTEIbHBIX U JOTAPHU(PMUIECKAX BRIPKEHHI» 2
73 | 21.Jlorapudgmudeckue ypaBHEHHS 2
74 | 22.JlorapudmMuyeckre HepaBeHCTBA 2
75 | 23.Jlorapudmudecknue ypaBHEHHS U HEPABEHCTBA 2
76 | 24 CucteMbl jorapu()MUUECKUX YpaBHEHUH 2
77 | 25I1pakTuueckas padora Ne 23 «Jlorapudpmudeckrie ypaBHEHUsI 1 HEPABCHCTBAY 2
78 | IlpodeccHoHATHHO-OPHEHTHPOBAHHOE COMEPKAHUE 2
26 Ilpumenenwne gorapudma. Jlorapupmudeckas cnimpains B npupoze. Ee MaTemarnyeckue cBOHCTBA
Pa3znen 7. MHOTOrpaHHHUKH M KPYTJble Tela.
Conep:xkaHue y4eOHOT0 MaTepHaJia 10/6
79 | 1.IlonsTe MHOTOrpaHHUKA. Ero 311eMeHThI: BepIInHbL, peopa, rpanu. Jluaronans. Cedenue. Boimykiibie u 2
HEBBIMTYKITbIE MHOTOTPaHHHKH.
80 | 2.Ilpusma. [lapannenenunen 2
Tema 12 81 | 3.TIupamuna. Bunsl nupamu. 2
MHororpaHHuk 82 4. pakTuyeckas padora Ne 24 «[Inomnaab MoOBepXHOCTH MHOTOTPAHHUKOBY 2
" 83 | 5.Cummerpus B npoctpancTse. CuMMeTpus B Ky0e, mapajvielenune e, Ipu3Me, MupaMu/e. 2
84 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePIKAHME 2
6.Ilpumepsl cummeTpuil B mpodeccu.
85 | 7.1Ipakruyeckas padora Ne 25 «[IpaBusibHble MHOTOTPaHHHUKI. 2
86 | 8.IIpakTHyeckasi pa6ora Ne 26 «MHOrOrpaHHUKHI» 2
Tema 13 Conep:xkaHue yueOHOT0 MaTepHaJia 8/2
Teaa BpameHus 87 | 9.1lunuHnp, NHIMHAPUYECKas MOBEPXHOCTH. [110111a/1b TOBEPXHOCTH IMITHHJIPA. 2
88 | 10.Konyc, KOHWYECKas MOBEPXHOCTh. [L1omaap MOBEPXHOCTH KOHYCA. 2
89 | 11.Yceuennsiii koHyc. CedyeHUe YCEUCHHOTO KOHYyCa 2
90 | 12.11ap u cdepa, ux ceueHus. Bzaumnaoe pacnonoxenue cepbl U IIIOCKOCTH, KacaTellbHas INIOCKOCTb K cdepe. 2
91 | 13.IIpakTtuyeckas padora Ne 27 «Kpyribie Tena» 2
Tema 14 Conep:xaHue y4eOHOr0 MaTepHaJia 8/10
O6BeMBbI TeJI 92 | 14.Tlonsature 006b&émMa. OCHOBHBIE CBOHCTBA 00BbEMOB Te1.O0BEM NPAMOYTOIBHOTO MapasIeIenHUIe N, TPU3ME, 2
MUTHHIPA.
93 | 15.MpakTuueckas padora Ne 28 «O0pEM MpsIMOYTOJIBHOTO Napajuieenunea, IPU3MBbl, TUIHHIPAY» 2
94 | 16.00beM nupaMuIbl ¥ KOHYCA. 2
95 | 17.Pemenue 3aaa4 no Teme «O0bEM MUPAMHIBI U KOHyCa» 2
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96 | 18.IIpakTuyeckas padora Ne 29 «O0bEM nHpaMHUIbl U KOHYCa» 2
97 | 19.MIpakTuueckas padora Ne 30 «O6wEM mapa u miomans cepb» 2
98 20.Tlogo6ue Ten. OTHONICHUE TUIOMAACH MOBEPXHOCTEH U 00BEMOB OJJOOHBIX TN 2
99 | 21.IIpakTtuyeckas padora Ne 31 «lI3MepeHus B TeOMETPUU» 2
100 | TIpodeccnoHAILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
22. IlpakTuyeckas padora Ne 32 «/cronp30BaHue KOMOWHAIMIT MHOTOTPAHHUKOB U TEJI BPAIICHUS B IPAKTUKO-
OpUEHTUPOBAHHBIX 3aJ]a49ax».
Paznen 8. Hauaja MaTeMaTHYECKOT0 aHAIM32
Tema 15 Coaep:kaHue yueOHOT0 MaTepuaja 4/2
Mpenen 101 | 1.IIpexmen moCIeR0OBATEIBHOCTH. 2
102 | 2. [Ipenen GyHKIMH, OCHOBHBIC CBOMCTBA U MPABUIIa BEIYHCIICHU. 2
103 | 3.IIpakTuyeckas padora Ne 33 «[Ipenesn» 2
Tema 16 Cojep:xaHune yueGHOT0 MaTepualia 12/10
Ipoussoanass | 104 | 4.IlonsTre NpoU3BOAHON PYHKIMH, €€ TCOMETPUICCKHI U PU3MYCCKHIA CMBICI. 2
105 | 5. IIpasuna nuddeperumpopanus. Tabnuna npousBoanbix. JuddepeHnnpoBaHne CI0KHBIX QYHKIIHH. 2
106 | 6. [IpakTHueckasi padora Ne 34«/luddepeHIInPOBaHUE BHIPAKECHUI» 2
107 | 7 I'eomeTprueckuii M pU3MUYECKHIA CMBICI IPOU3BOIHON 2
108 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaHHe 2
8.IIpakTnyeckas padora Ne 35 «Pu3nuuecKuil CMBICI IPOU3BOAHON B MPOQEeCCHOHABHBIX 3aadax>.
109 | 9. MccnenoBaHue 3JieMEHTAPHBIX (PYHKIIMH HA MOHOTOHHOCTh U TOYKH 3KCTpEMyMa. 2
110 | 10.MccnenoBanue jeMEeHTapHbIX (DYHKIMHA HAa HAMOOJIbIIee H HANMEHBIIIEE 3HAYCHHE C IIOMOIIBIO IIPOU3BOIHOM 2
111 | 11.MMpakTudeckas padora Ne 36 «HaubonbIiee 1 HaMMEHbIIEe 3HAYCHUE (YHKIIMH HA OTPE3KE» 2
112 | 12.TIpuMeHeHHre TPOU3BOAHON K UCCIIEIOBAHUIO QYHKIHMIA U MOCTpoeHUIo TpadukoB. [Ipon3BoaHbe 00paTHON 1 2
KOMITO3UTIMH (DYHKITUH.
113 | 13.IIpakTnyeckas padora Ne 37 «[IpuMeHEeHHE IPOU3BOIHOM K HCCCIOBAHUIO (PYHKINN U IOCTPOCHHUIO 2
rpaduKoB»
114 | IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COJlep:KaHue 2
14. INpaxkTuueckass padora Ne 38 «HaxoxaeHue ONTHUMAaIbLHOIO pe3yjbTaTa C IIOMOINBIO ITPOM3BOJHON B
MPAKTUYECKUX 3a/1a4ax».
Conep:kaHue y1eOHOT0 MaTepHaa 10/8
115 | 1.IlepBooOpa3nas. HeonpeneneHHbIN HHTETpAIL. 2
Tema 17 116 | 2. CiocoObl HAXOXKICHHST HEOMPEACICHHOT0 HHTEeTpaia 2
Hurerpan u ero | 117 | 3. llpakTuyeckas padora Ne 39 «CrnocoObl HAX0XKIEHHS HEOPEIETECHHOIO HHTErpaa» 2
npuMeHeHne 118 | 4. Onpenenennsnii uaTerpan. opmyna Hetorona-JleliOrua. 2
119 | 5. BeluucneHus onpeaesieHHOro HHTerpaa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BpryrciaeHus onpeaeeHHOro HHTErpanay» 2
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121 | 7.I'eoMeTpUYECKHUI CMBICI OIpeieieHHOro nurerpana. ®opmyna HetotoHa - JleiiOuuiia. Perienre 3a1au Ha 2
MPUMEHEHUE UHTETpaia AJisl BRIYMCICHHs (GU3NYECKUX BEIWYMH M IUIOIaaeh
122 | 8. [IpakTnyeckas padora Ne 41 Penienue 3a1au Ha NpUMEeHEHHS HHTErpasia B pU3KKe U TEOMETPHH 2
123 | IlpodeccnoHaAILHO-OPHMEHTHPOBAHHOE CO/IeP:KaHUe 2
9.IlpakTHyeckas padora Ne 42 «Perenne 3a1a4 Ha IPUMEHEHHE HHTErpajia»
Paznen 9. BeposiTHOCTD M CTATHCTHKA
Tema 18 Copep:xaHue yueOHOI0 MaTepuaJa 8/-
MHOKecTBA. 124 | 1 ITonstue MuoOKecTBa. [TomMHOKecTBO. Onepaliui ¢ MHOYKECTBAMH. 2
JJ1eMeHTbI 125 | TIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
Teopuu rpadon 2.Onepauuu ¢ MHOXKECTBaMH. PellieHne npukIiIaaHbIx 3a1au
126 | 3.Ilonstre rpada. CeasHbIi rpad, AepeBo, UK rpad Ha MIOCKOCTH 2
127 | 4 IlpumeHenue rpadoB K PEIICHUIO 3a1a4». 2
Tema 19 Conep:xkaHue y4eOHOr0 MaTepHaJia 8/2
Kom6unaropuk | 128 | 5.OCHOBHbIC MOHATHS KOMOMHATOPUKH. 3a/[a4M HA TOJCYET YKCIIA PA3MELICHHI, IEPECTAHOBOK, COUCTAHHIA. 2
au craTucruka | 122 | 6.Pemenne KoMOMHATOPHBIX 3a1a4 2
130 | 7. Cratucruueckas oopaboTKa JaHHBIX 2
131 | 8.Pemenue 3anau Ha nepedop BapuantoB. Popmyna 6maoma Hetotona. Tpeyronpnuk Ilackans. 2
132 | 9.IIpakTuyeckas padora Ne 43 «DjneMeHThl KOMOUHATOPHKH 2
Tema 20 Coaep:xkaHue yueOHOT0 MaTepuaja 14/2
D 1eMeHThI 133 | 10.Co0bITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHO)KEHUE BeposiTHOCTeH. [IoHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11.11podeccHoHAIBLHO-OPHEHTHPOBAHHOE COJeP:KAHUE 2
BepOSITHOCTEIA. 12.TlepBuuHnas 06paboTKa CTaTUCTUUECKUX AaHHBIX. | padnueckoe ux npeacrasieHune. HaxoxkneHne cpeaHux
XapaKTepPUCTUK, HAOIIOTaeMbIX JaHHBIX
135 | 13BeposTHOCTS B IpodecCHOHANbHBIX 3agayax. OTHOCHTEIbHAs 4acTOTa COOBITHS, CBOWCTBO €€ YCTOMYHMBOCTH. 2
Craructryeckoe onpeaenaeHue BeposiTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS
136 | 14IlepBuunas 00paboTKa CTATHCTHUECKUX HaHHBIX. ['paduueckoe uX mpencTaBieHue. HaxoxaeHue CpeaHux 2
XapaKTepUCTUK, HAOIIONaeMbIX JAHHBIX
137 | 15./luckpeTHas caydaitHasl BEJIUYHHA, 3aKOH €€ pacipe/IeICHIS. 2
138 | 16 HucnoBsle XapaKTepPUCTHKH JUCKPETHOM ClIydaliHON BeIMYUHBI. [IOHATHE O 3aKOHE OOJIBIINX YUCE]. 2
139 | 17.Knaccuyeckoe onpeeieHue BEpOsTHOCTH. 2
140 | 18IIpakTuyeckas padora Ne 44 «Pemenne 3aau Ha BEIYUCICHUE BEPOSITHOCTH 2
Paznen 10. YpaBHeHHUs M HepaBeHCTBA
Tema 21 Conep:xkaHue y4eOHOr0 MaTepHaJa 18/6
141 | 1.PaBHOCHIBLHOCTH YpaBHEHUI, HEpABEHCTB, cucTeM. OCHOBHBIC TTPHUEMBI UX PEIICHIS. 2
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YpaBHeHus u 142 | 2. Mcnoap30BaHKe CBOMCTB U IpahuKoB PYHKIMN IPH PEIICHUH YPABHECHUM U HEPABEHCTR. 2
HEpaBeHCTBA 143 | 3.Pemenue noka3aTedbHbIX, JOrapu(pMUUECKUX ypaBHEHHU, HEPAaBEHCTB, CUCTEM. 2
144 | 4 ITpakTuueckas padora Ne 45 «OcHoBHbIE TPUEMBI M METOABI PEILICHUH YpaBHEHH, HEPABEHCTB, CUCTEM 2
145 | 5. Permenue TpUTOHOMETPUUCCKIX YPABHCHHUHN W HEPABEHCTB. 2
146 | 6. PereHue paliOHaIbHBIX, HPPAIIMOHAIBHBIX YPAaBHCHHI, HEPABEHCTB, CHCTEM. 2
147 | 7. [IpakTnyeckas padora Ne 46 «PenieHne TpHrOHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTBY 2
148 | 8. Pemenue ypaBHEHUH M HEPABEHCTB C MapaMeTPaMu 2
149 | 9.Ompenenenue Moayns. PackpeiTie Moayss o onpeneneHuto. [Ipocreiimme ypaBHeHUs] 1 HEPABEHCTBA C MOAYJIEM. 2
[TpumeHeHue paBHOCHIBHBIX IIEPEX0I0B B OIPECICHHBIX TUIIAX YPaBHEHUN 1 HEPABEHCTB C MOJYJIEM.
150 | 10JIIpakTuueckas padora Ne 47 «IIpocTeiiline ypaBHEHHS 1 HEPABCHCTBA C MOIYJIEM». 2
151 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJleP:KaHUe 2
11 Pemienue TeKCTOBBIX 33724 MPO(ECCHOHATIBHOTO COJICPKAHUSI.
152 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COJEePsKAHNE 2
12 Pemienne TeKCTOBBIX 3a/1a4 MPO(HECCHOHATBHOIO COACPKAHMS.
IToBTOpEHHE Conep:xxaHue y4eOHOT0 MaTepHaJia 10/4
MaTtepHaia 153 | 1.IloBTOpeHHe MaTepuana (reoMeTpus) 2
154 | 2.IloBTOpeHue Matepraia (reoMeTpusi) 2
155 | 3.IIpakTuueckas padora Ne 48 «[IpumeHeHne OMOPHBIX 3HAHUH 110 TEOMETPUUY 2
156 | 4 IToBropenne MaTepuaia (anrebpa ¥ Havaga MATEMATHIECKOTO aHAIN3a) 2
157 | 5IloBropenne Matepuaia (anrebpa ¥ Havaga MATEMATHIECKOTO aHAN3a) 2
158 | 6.IIpakTnyeckasi padora Ne 49 «[IpumeHeHre OOPHBIX 3HAHUK O anredpe U MaTeMaTHIeCKOMY aHaIHU3y» 2
159 | 7.MroroBasi KOHTpOIbHAas paboTa 2
KoHcynpranumn 6
[TpomexyTounas aTrectamus B OpMeE dK3aMeHA
Bcero: 324
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3. YCJIOBUSA PEAJIN3ALIUU PABOYEN ITPOT'PAMMBI YYEBHOI'O
HPEIMETA «<MATEMATHUKA>»

3.1. Tpe6oBaHuss K MHHHUMAJLHOMY MATEPUAJbLHO-TEXHUYECKOMY
o0ecrne4eHnIo

Peanuzanus paboueil mporpaMMbl yd4eOHOTO TpeaMera TpeOyeT HaTudus
y4eOHOro KabMHETa MaTeMaTHKH.

OCHAIIEHHOCTh Y4e0HOT0 Ka0MHeTAa. MOCaJ0YHbIC MECTa IO KOJUYCCTBY
oOydJaromuxcsi, pabouee MeCTo MmperogaBaTelisi, T0cKka yaeOHast, CTeHIbI, TAOJIHIIBI,
MOJICJIA TEOMETPUUICCKUX TeJI, y4eOHO-METOINYECKAST TOKYMEHTAITHS.

3.2. UudopmanuonHoe odecnevyenne 00yueHust

[lepeyenr pekoMeHAyeMbIX y4eOHbIX u3AaHui, VIHTepHET-pecypcos,
JOTIOJTHUTENBHOU TUTEPATYPHI

OcHoBHas JquTEpaTypa:

. HanasH, A. A. Marematuka . yueOnuk / A.A. Jlamasa. — 3-< u3n.,
ucrp. u gon. — MockBa | MHOPA-M, 2023. — 544c. — (Cpemnee
npodeccuonanbHoe obOpasoBanue). - ISBN 978-5-16-012592-3. -Tekcr:
anexktponHbId. - URL: hitps://znanium.com/catalog/product/1891827

. Hanasu, A. A. COopHHUK 3a/1a4 10 MaTeMaTHKe . ydeOHoe mocobue /
A. A. lagasa. — 3 uza. — Mockpa : ©DOPYM : UHOPA-M, 2021. — 352.
— (IIpodeccronanpuoe odpaszoBanue). - ISBN 978-5-91134-803-8. Fekcer
anekTponHHbid. - URL: https://znanium.com/catalog/product/1362444

. Oxno, H. C. Maremaruka : yue6nuk / H.C. FOxHo. — Mockaa :
NH®PA-M, 2023. — 204c. — (Cpennee npodeccroHanbHOEe 00pa3oBaHue).
— DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. Tekcr
anexktponHbId. - URL: hitps://znanium.com/catalog/product/1906092

JlonoJiHMTEIbHASA JIUTEpaTypa:

J bapaymikun, B. B. Maremaruka. D1€MEHTHI BBICIIEH MAaTE€MaTHKU !
yueOHuK : B 2 ToMax. Tom 1 /B. B. Bapaymikun, A. A. IIpokodseB. — Mocksa :
KYPC : UH®PA-M, 2021. — 304 c¢. — (Cpemnee mnpodeccrHoHaIbHOE
obpaszoBanue). — ISBN 978-5-906923-05-9- TekcT : 31neKTpoHHBIH. — Pexxum
nocryma: https://znanium.com/read?id=372717

. bapaymkun, B. B. MaremaTtuka. DjieMeHThI BBICIIEH MaTEMaTHKH .
yueOHuk : B 2 tomax. Tom 2 / B.B. bapaymkun, A.A. I[IpokodseB. —Mocksa :
KYPC : UH®PA-M, 2022. — 368c. — (Cpemnee mnpodeccroHaIbHOE
obpasoanue). — ISBN 978-5-906923-34-9. Fekct : 31eKTpOHHBINA. — Peskum
nocryma: https://znanium.com/read?id=380017

. Matematka . yuyeOHoe mocobue / M. M. UYepnemnos, H. Bb.
Kap6aunnckas, E. C. Jlebenena, E. E. Xapuronona ; mon penakmueit M. M.
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UepnenoBa. — 3<€ u3a. — MockBa : Pocculickuii rocynapcTBEHHBII
yHuBepcuteT mnpaBocynus, 2022. — 336 ¢. — ISBN 978-5-93916-959-2. —
Tekct : snexTpoHHBIA // DaeKTpOoHHBIH pecypc UGPOBOH 00pa3oBaTEIbHOMN
Cpebl CIIO PROFoOpa3zoBanue : [caiiT]. — URL.:
https://profspo.ru/books/122921

. Ao6nynnuna, K. P. Marematuka : yueOnuk s CIIO / K. P.
AOnynnmuHa, P. I'. MyxamernunoBa. — Caparos : [Ipodobpazosanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. FekcT : aeKTpoHHBIN // DIeKTpOHHBIN
pecypc nudposoit oopaszosatenbHoi cpeasl CIIO PROFoOpa3oBanue : [caiT].
— URL: https://profspo.ru/books/99917

J [Iumnoga, JI. 1. Matematuka . yueonoe nocodue / JI.W. [llumosa, A.E.
[IumoB. — MockBa : HWHO®PA-M, 2020. — 238 ¢. — (Cpennee
npodeccuonanbaoe obOpaszoBanme). — ISBN 978-5-16-014561-7. —Tekcr
ANIeKTPOHHBIN. — Pesxum nocryna: https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOT'O IIPEJIMETA <MATEMATHUKA»

KOHTpOJ'IB N OLCHKa PpE3yJabTaTOB OCBOCHHUIA y‘{C6HOI‘O npeaMeTa OCYIICCTBIICTCA IIPCIIoJaBaTciiceM B IIPOLECCCE

MMPOBCACHUA IIPAKTUYCCKHUX BaH}ITPIﬁ,

Ja00paTopHBIX padorT,

WHJIUBUIYAJIbHBIX 3aJIaHUH, TPOECKTOB, UCCIEIOBAHUM.

TECTUPOBAHUA,

da TakKXXC BBIIIOJHCHUA O6y‘IaIOHII/IMI/ICH

[Inanupyemblie pe3ysbTaThl OCBOEHUS 001e00pa3oBaTesibHON qucuuIuinHbl B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHoOBe

PI'OC COO.

Kon u HaumeHnoBaHue
(opMupyeMbIX KOMIIETEeH Ui

IInanupyemble pe3yJibTaThbl OCBOCHHS AN CUMIIIMHbBI

Oonmue

JucuunjuHapHbie (MpeaMeTHbIE)

OK 01. Bribupath cnocoOsbl
pelieHus 3a1a4
npodecCuoHaIHHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

B wacTu TpyIOBOTO BOCTIMTAHUS:
- TOTOBHOCTh K TpPYIy, OCO3HaHHWE LIEHHOCTH
MacTepCTBa, TPYIOIO0HE;

- WHTEpeC K Pa3IMYHBIM chepam
npoecCHOHANBEHOM esITebHOCTH,
OgnaneHue YHUBEPCATbHBIMU y4eOHBIMU

MO3HABATEIbHBIMU JACHCTBUSMU:
a) 0a30BbIC JOIrMYECKHE ACHCTBHS:

. CaMOCTOSITETILHO (bopMynupoBaTh u
aKTyaJlu3UpoBaTh MpoOjieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIICCTBEHHBIH TPH3HAK WK
OCHOBaHHUS Ui CpaBHEHHs, KJIacCH(PHUKAIUU U
00001IEeHNS;

- OmpeneNaTh IeTH  JCSATEIbHOCTH,
napaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPCUHUS B
paccMaTpUBaCMbIX SIBIICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH
COOTBETCTBHE pE3yJbTATOB IEJISAM, OIICHHBATH
PHUCKH TIOCJIC/ICTBUI JICITEIHHOCTH,

3aJlaBaThb

-BJIaJIETh METOJAMH J[OKa3aTeJbCTB, AalTOPUTMAMU PELICHUS
3ama4; yMeHHe (OPMYIUPOBaTh OINPEIENCHNs, aKCHOMBI |
TEOPEMBI, IPUMEHSTH MX, IPOBOJUTH JOKa3aTeIbHBIC PACCYKICHUS
B XOJI€ PEUICHUS 3a/1ad;

- YMeTh OIEpPUPOBaTh TOHATUSIMHU. CTENCHb YHCIA, JIOTapu(pm
YHCIa; YMCHHE  BBIOJNHATH  BBIYMCICHUE  3HAYCHUH U
npeoOpa3oBaHusl BBIPAKCHUH CO CTENEHSMU H JIOrapu(Mamu,
npeoOpa3oBaHusl JPOOHO-PALMOHANBHBIX BHIPAKCHUH;

- yMeTh  ONEpUPOBATh  MOHSATHIMH: paluoHaIbHEIE,
UppalroHaIbHbIC, TOKAa3aTeIbHbIC, CTEIICHHBIC, Jorapu(Muieckue,
TPUTOHOMETPUYECKUE YPaBHEHHUS H HEPABEHCTBA, HX CHCTEMBI;

- yMeTh OINEpUPOBATh MOHATHAMHU. (YHKIUS, HETpepbIBHAS
GyHKIMS,  TPOW3BOAHAs,  TepBooOpa3Has,  OMNpPEICICHHBIN
UHTETpaJ; yMETh HAXOJWTh IPOM3BOAHBIC  DJIEMEHTAPHBIX
(GYHKIMH, HWCHONB3Ys CIIPaBOYHBIE MAaTepHalbl, HCCIEAOBAThH B
OPOCTEHIIMX CIy4asix (YHKIMA HAa MOHOTOHHOCTH, HAaXOJHUTh
HauOOJNbIINE ¥ HAWUMEHBbIIWE 3HAaueHWs (QYHKIUH, CTPOUTH
rpapUKd ~ MHOTOWICHOB  C  HKCIIOJB30BAaHHMEM  armmapara
MATEeMaTHYECKOTO aHalIW3a; TMPUMEHATh [POU3BOJHYIO IIPH
pelieHMM ~ 3aJa4  HAa  JIBIDKCHHE,  pemaTh  IPAKTHKO-
OPHECHTHUPOBAHHBIC 3a/layd Ha HauOOJbIINE H HAUMEHBIIHUE
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- pa3BMBaTh KPEaTHMBHOE MBIIUICHUE MPH PEIICHUH
YKU3HEHHBIX MPOOJIEM

0) 6a30BbIE UCCIIEIOBATEILCKHE ICHCTBHS:

- BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIbCKON U
NPOCKTHOM JEATeIbHOCTH, HABBIKAMH pa3peliCHHUs
npooJieM;

- BBIABIATH NPUYMHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3aja4yy, BBIJBUraTh THUIOTE3y €€
peleHus, HAXOJIUTh apTryMEHTBI TUIS
JIOKa3aTeNIbCTBA CBOMX YTBEP)KJICHWH, 3a/J1aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS,

- aHaJIU3UPOBATH IOJIYYCHHBIC B XOJE pEIICHHUS
3a/la4ydl  pe3yJIbTaThl, KPUTHUECKH OIICHUBATb HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh H3MCHECHHEC B
HOBBIX YCJIOBUSIX;

-- YMETh TMEPEHOCUTh 3HAHHs B IMO3HABATEIbHYIO U
NPaKTUYECKYIO 00JIaCTH )KU3HECITEIBHOCTH,;

- yYMeTb HHTErpUpOBaTh 3HAHMS M3 Pa3HBIX
NpeIMEeTHBIX 00J1acTel;
- BBIIBMraTh  HOBBIE  HJEH,  Ipeajararb

OPUTHHAJIBHBIC TIOAXOJbI U PCIICHMUS,
u CIIOCOOHOCTh ux HCIIOJIb30BAaHUA B
MMO3HABATEILHOU U COL[HaHBHOﬁ IMPAKTUKEC

3HAYCHUS, HA HAXOXJICHUE ITyTH, CKOPOCTH U YCKOPCHUS,

- YMETh ONEpUPOBATH MOHATUSMH. palOHANbHAS (YHKIUS,
nokaszaresibHas (QYHKIHMs, CTETIEHHAsT QYHKIHs, JorapupMuuecKas
GyHKIMS, TpUTOHOMETprUYeckue (yHKIMU, oOpaTHBIE (QYHKIIWH,
YMEHHE CTPOUTh TpaduKu H3YYEHHBIX (DYHKIMHA, HCHOIH30BATH
rpaduKy MPH U3YYEHUH MTPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUN
3a7a4 U3 IPyTUX y4eOHBIX MPEJAMETOB U 33/1a4 U3 PeaIbHOM KU3HH;
BBIpaXaTh (OPMyJIaMH 3aBHCUMOCTH MEX/1y BETHUNHAMU,

- YMETh pelaTh TEKCTOBbIC 3a/1a4M Pa3HBIX THUIIOB (B TOM YHCIIe
Ha TIPOLICHTHI, JIOJIM W YacTH, HAa JABIKEHHE, PabdOTy, CTOUMOCTb
TOBapOB W YCIYyr, HAJIOTH, 3aJa4yd H3 00JacTH YIpaBJICHUS
JUYHBIMA U CEMEWHBbIMH (DUHAHCAMH); COCTABJIATH BBIPAKCHUS,
ypaBHCHUSI, HEPABCHCTBA M WX CUCTEMBI IO YCIIOBHIO 3aJlayH,
HCCIIEIOBATh MOJIy4EeHHOE pereHue U OLIEHUBATh
MPaBOII0I00HOCTh PE3yIbTATOB,;

- YMeTh ONEpPHPOBATH MOHATHUAMHU. cpenHee apu(phMETHUECKOE,
MenuaHa, HauOojibliee ¥ HaMMEHbIIEe 3HAYCHHSA, pa3Mmax,
JHCTIepCusi, CTaHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HaboOpa; yMETb
U3BJICKaTh, UHTEPIPETUPOBATh WHPOPMALUIO, MPEICTABICHHYIO B
TabNMUIAX, HAa JaUarpaMmax, rpadukax, OTpakalollyl0 CBOICTBa
peasbHBIX MPOIECCOB U SIBJICHUI; TMPEACTaBIATh WHPOPMALUIO C
MOMOIIBI0 TAa0JIMI] W JIUAarpaMM; HCCIEI0BAaTh CTATHCTUYECKUE
JaHHBIC, B TOM YHCJEC C MPUMEHEHHEM TPapUUECKHX METOAOB U
AJIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATUSAMH . CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTH CIIy4ailHOTO COOBITHS, YMEHHUE BBIYHCIATDH
BEPOSITHOCTh C  HCIIOJIb30BAaHMEM  TpaUuecKHMX  METOJIOB;
OPUMEHATh (OPMYIIBI CIOXKEHHS W YMHOXKEHHUS BEPOSTHOCTEH,
KOMOWHATOpHBIe (akThl W (QOpPMYJBI TpPH pPELUICHUH 337y,
OLICHMBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO
CIlyYallHBIMH  BEJIMYMHAMH, yMEHHE MPHUBOAHUTH HPUMEPHI
OpPOSIBJICHUSI  3aKOHA  OOJBIIMX YHCEN B  MPHPOJAHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- yMeTh ONEepUpPOBATh MOHATHSAMH. TOYKA, MpsSMasi, MIOCKOCTB,
IPOCTPAHCTBO, JBYIPAaHHBIA YroJ, CKPEIIMBAIONINECS NpsSMBIE,
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NapajuIeNbHOCTh U MEPIEHIUKYISIPHOCTh NPSIMBIX M IJIOCKOCTEH,
yroJl MEXy MPSMBIMH, YTOJI MEXIY MPSAMON U IUNIOCKOCTBIO, YOI
MEXIy IUIOCKOCTSIMHM, PpAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHie MEXAY NPSIMBIMHU, PacCTOSIHHE MEXKAY IUIOCKOCTSIMU,
YMEHHE HCIIONB30BaTh MPU PEIICHUH 3a/a4 HW3ydeHHble (aKThl u
TEOpeMbl IUIAHNMETPHUH, yMEHHE OICHHMBATh pPa3Mephl OOBEKTOB
OKpY>KaloIIero Mupa,

- yMeTh ONEpUpPOBATH TOHATUSMHU. MHOTOTPAaHHHK, CEUYCHHUE
MHOTOTpaHHMKa, Ky0, mapajienenuresi, Mpu3Ma, MOUPaMUJa,
¢durypa ¥ MOBEPXHOCTb BpallEHUs, [IUIUHAP, KOHYC, map, cdepa,
cedeHus: (Urypbl BpallleHUs, IUJIOCKOCTh, Kacarouiascs cdepsl,
HWIMHIpPA, KOHYCA, IUIOHIa/b MOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHyca,  LWIMHIpa,  Iuomans  chepsl, o00beM  KyoOa,
OPSMOYTOJIBHOTO — THapajuieNienunesa,  HOUPaMHIbl,  PU3MBI,
WIMHIPA, KOHYCa, [1apa, yMEHHe n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BpALICHUS, MX CEYEHUs] OT PYKH, C TIOMOUIBIO
YEepPTEeKHBIX HHCTPYMEHTOB M DIIEKTPOHHBIX CPEJICTB;, YMEHHE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
NpaBUIbHBIE MHOTOTPAaHHUKH,

- YMETb OINEpPUPOBaTh MOHATHSIMH: IBW)KEHHE B IMPOCTPAHCTBE,
noIo0HbIe (PUTYyphl B MPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHHUE
wioniaied MOBEpXHOCTEW M O00BEMOB MOAOOHBIX (UTYp MpH
pElIeHNH 3a/1a4;

- YMEThb BBIYMCIISATH T'€OMETPUYECKHE BEIMYMHBI ([UIMHA, YTOI,
UIOIa b, 00BhEM, IUIOMIAAb HOBEPXHOCTH), HCIONB3Ys H3YUYCHHBIC
(OpPMYITBI U METOTBI;

- YMETb ONepUpoBaTh MOHATUSAMH. NPSIMOYTOJIbHAs CHCTEMa
KOOP/MHAT, KOOPIMHATHl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOPA,
CKaJSIpHOE TMPOU3BENEHUE, Yroll MEXIy BEKTOpaMmH, CyMMa
BEKTOPOB, IPOU3BEJICHNE BEKTOpA HAa YUCIIO; HAXOAUTH C TIOMOIIBIO
M3YYEHHBIX (POPMYT KOOPIAMHATHI CEPEIMHBI OTPE3Ka, PacCTOSTHUE
MEX/1y IByMsI TOUKaMU,

- YMETh BBIOMPATH MOAXOIAUINA N3y4YEeHHBIH METO AJIsl peIIeHuUs
3aJjauy, paclo3HaBaTh MaTeMaTH4eckre (pakThl 1 MaTeMaTHUECKUE
MOJICJIM B MPHUPOJHBIX M OOIIECTBEHHBIX SIBJICHHSIX, B UCKYCCTBE,
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YMEHUE TPUBOJUTH MPUMEPHl MATEMAaTHUYECKHUX  OTKPBITUH
POCCHUICKON U MUPOBOM MaTEMaTUYECKON HAyKH.

- YMETh ONEpUPOBATh TMOHATUSMH. OIpPEICICHHE, aKCHOMa,
Teopema, CIEICTBUE, CBOWCTBO, MPH3HAK, JOKa3aTEJIbCTBO,
paBHOCHIIBHBIC (HOPMYIUPOBKH; YMEHUE (GOPMYITUPOBATH OOPATHOE
U TIPOTHBOIIOJIOXKHOE YTBEpXKIEHHE, NPUBOJUTH NPUMEPH U
KOHTPIPUMEPHI, UCTIONB30BaTh METO/I MaTeMAaTHUECKOW MHIAYKIIH;
NPOBOJUTH JIOKA3aTeIbHBIE PACCYXAEHUS TNPH pEIleHHH 3ajad,
OLICHUBATH JIOTUYECKYIO MPAaBUILHOCTh PACCYKICHH,

- YMETh ONEPHUPOBAThH MOHITUSMHU. MHOXKECTBO, TOIMHOXKECTBO,
OTlepaluy HaJ] MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-
MHOXXECTBEHHBIN ammapaT JUIsi ONUCAHHS PEajbHBIX MPOLECCOB U
SIBIICHUW TIPU PEIICHHH 3ajad, B TOM YHUCJIE U3 JIPYTUX y4eOHBIX
MIPEMETOB,;

- YMETh OINEPHPOBATH MOHIATHAMH: Tpad, CBI3HBINA Tpad, AepeBo,
UK, Tpad Ha IUIOCKOCTH, YMEHHE 3a]1aBaTh U OMUCHIBATH Tpadbl
Pa3NUYHBIMH CHOCO0AMM; HCIIOJIb30BaTh Tpadbl NMPH PEIICHUN
3ajad,

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSIMH. COYETaHHE,
MEPECTAHOBKA, YHCJIO COYCTAHWH, YHCIO IEPECTAaHOBOK, OMHOM
HpioTOHA;, yMeHHE TPHUMEHSATh KOMOWHATOpPHBIE (aKThl U
paccyKIeHus IS peIeHHs 3a/1ad,

-yMETh OINEPHUPOBATH TMOHITUSMHU. HATYpaJIbHOE YHUCIO, LEN0e
9YHUCIO0, OCTAaTOK IO  MOJYNIO,  palMoOHAIBbHOE  YHCIIO,
UppalMoOHAJIbHOE YHCIO, MHOXXECTBA HATYpajJbHbIX, LEJbIX,
palMoHAIbHBIX, JEHCTBUTENBHBIX YHCET;, YMEHHE HCIOIb30BATh
NPU3HAKKA  JIEJMMOCTH, HAaWMEHbIIMHA OOMMH  JenuTens |
HaMMeHbIIee olmiee KpaTHOe, aNropuT™M EBKinaa mpu pemeHuu
3aJa4; 3HAKOMCTBO C Pa3IUYHBIMU TO3UIIHOHHBIMH CHUCTEMaMHU
CUHUCJICHUS,

- YyMeTh CBOOOJHO OMNEPUPOBATH MOHATUSMH: CTENICHb C IIEJIBIM
mokaszarejeM, KOpeHb HATypaJlbHOW CTENEHH, CTeleHb C
palMOHAJBHBIM  IOKa3aTejeM, CTENeHb C JICHCTBUTEILHBIM
(BemrecTBEHHBIM) TTOKa3aTelieM, JIorapuM YHcia, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YHCIIA;
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- YMETh OINEPHPOBATH MOHATUSIMH. TOXJIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHN U
HEPaBEHCTB, PaBHOCHIBHOCTh YpaBHEHHI, HEPABEHCTB U CHUCTEM,
panyoHaJIbHbIe, WPpAIMOHAJBHBIC, ITOKa3aTelbHbIC, CTEIICHHBIE,
JorapupMUIECKUe, TPUTOHOMETPHUUECKUE YpaBHEHHS, HEPAaBEHCTBA
U CHCTEMBI; YMEHHUE pelIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMEI C
MIOMOIIBIO PA3JIMYHBIX NTPHEMOB; pellaTh YpaBHEHHUS, HEPABEHCTBA
U CHCTEMBI C MapaMeTpoM; MPHUMEHSATh YpaBHEHHs, HEpaBEHCTBA,
UX CHUCTEMBI JJIsl pElICHUs] MAaTeMaTHYeCKHX 3a7ad M 3a4ady |3
pa3IMYHBIX 00JIACTEH HAYKU M PeabHOM KU3HH;

-yMETh CBOOOJHO OMNEpPUPOBATH MOHATUSAMU. TpapuK (YHKIHUH,
oOpaTtHasg (QyHKUHSA, KOMIO3ULUS (DYHKUWN, JUHEWHAs (QYHKIMS,
KBajgpaTtuuHas  (QyHKIMs, CTerneHHas (QYHKOHSA C  [EJIbIM
MoKasaresjeM,  TPUTOHOMETpUYecKue  (QYHKIHUH,  OOpaTHEIC
TPUTOHOMETPUYECKHE byHKINH, nokasartesbHas U
norapudmudeckas GyHKIIUN; YMEHUE CTPOUTH rpaduku QpyHKINH,
BBITIOJTHATH NMPeo0pa3oBanus TpaduKoB (yHKIIHIA;

YMEHHE UCIOJIb30BaTh Tpapuku QYHKIUH 11 HU3ydeHHs
NPOIIECCOB M 3aBUCHUMOCTEH TIpU pEIICHUH 33aJad U3 JAPYTHX
y4EOHBIX MPEIMETOB U U3 PEaTbHOM KU3HH; BEIPAXKATh POPMyJIaMHU
3aBUCUMOCTH MEX]y BEJIMYHMHAMY;

yMEHHUE CBOOOJIHO ONEPUPOBATH MOHITUAMH. YETHOCTh (DYHKIIHH,
NEPUOTUIHOCTh byHKINY, OrpaHUYEHHOCTh byHKIINH,
MOHOTOHHOCTh (DYHKITMH, SKCTpeMyM (GYHKIMH, HAauOOJbIIee H
HaVMEHbIIee 3HAaueHHs (QYHKIMHM Ha TPOMEXKYTKE, yMEHHUE
MIPOBOJUTH HCCIIEI0OBaHUE (PYHKIIUH,

YMEHHE WCIOJB30BaTh CBOWCTBA W Tpadukd GYHKIUH 171
pelieHnss ypaBHEHMH, HEpPaBEHCTB W 3aJad C IapaMeTpaMu,
n300pakaTh Ha KOOPAMHATHOHM IUIOCKOCTH MHOMKECTBA DPELICHUIN
ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOIHO OIIEPUPOBATH HOHSTUSMH:
MOCJIEIOBATEIBHOCTD, apupmMeTHIecKas nporpeccus,
reoMeTpHUYeCcKast nporpeccus, 0eCKOHEYHO yOBIBaromas
reoMeTpuyecKast nporpeccus; yMEHHe 3aJ1aBaTh

IOCJIEAOBATCIIbHOCTH, B TOM YHCJIC C IOMOIIBIO PECKYPPCHTHBLIX
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bopmy,

- YMETh ONEPUPOBATh MOHSATHIMHU: HETPEPHIBHOCTH (YHKIIUH,
acHUMITOTHl Tpaduka (QyHKIUH, TepBas U BTOpas MpPOM3BOJHAS
(GYHKIMH, TEOMETPUYCCKHA W (PU3UIECKUI CMBICI TPOHU3BOIHOM,
nepBooOpa3Hasi, OINpeNesIeHHBI WHTErpal; yMEHHE HaXOIUTh
acUMIITOTHI rpaduka QyHKIMH, YMEHHE BBIYUCIATH MPOU3BOHbIC
CYMMBI, TIPOW3BEJCHHS, YACTHOTO W KOMIIO3UIMU (QYHKIUH,
HaXOJUTh YpaBHEHHE KacaTeJIbHOH K rpaduky GyHKIHY,

YMEHHE WCIOJIb30BaTh IMPOU3BOJAHYIO ISl UCCIEIOBAHHUS
GyHKIUH, 1715 HAXOKACHUSI HAWTYYIIEerO PEIICHHs B MPUKIIAIHBIX,
B TOM YHCJI€ COLUAIBLHO-DKOHOMUYECKHUX U (DU3NYECKUX 3ajayax,
IUIsL OTIPEIIENICHHSI CKOPOCTU M YCKOPEHWS; HaXOJUTh TUIOIIAAH U
00beMBbl (UTYp C TOMOLIbIO HWHTErpaya, MPUBOAUTH HPUMEPHI
MaTEeMaTHIECKOTO MO/JICITUPOBAHUS c MIOMOIIIBIO
g depeHnraIbHBIX YpaBHCHUH,

- yMeThb ONEepUpOBaTh TMOHATHAMHU. KOMIUIEKCHOE YHCIIO,
CONPSDKCHHbIE KOMIUIEKCHBIE —4YHCIAa, MOJAYJIb U  apryMEHT
KOMIUIEKCHOTO 4Hcna, ¢opMa 3aliCcH KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUTOHOMETPHYECKAs U alreOpandeckas); yMeTh
NPOM3BOIUTH apUPMETHYECKHE JEHCTBUST C  KOMIUIEKCHBIMU
YHUCIaMH; TPUBOAMTH MPUMEPHI HCIOJIE30BAaHUS KOMIUIEKCHBIX
YHCEeT;

- yMeTh CBOOOJHO ONEPUPOBATH TOHATHAMHU. CpEJIHEE
apudmernyeckoe, MenuwaHa, HauOOJbIIee W  HaWMEHBIIIEE
3HAYEHHUs, pa3Max, IHCIEepCUs, CTAHAAPTHOE OTKIOHEHHE IS
ONMCAHMS  YHCIOBBIX TAHHBIX; yMEHHe HCCIIEIOBATh
CTaTUCTHYECKHE JaHHbIE, B TOM 4YHCJIE€ C TPUMEHEHHEM
rpadMuecKuX METOJOB M JJIEKTPOHHBIX CPEJICTB; TpaHuecKu
UCCIIEIOBAaTh COBMECTHBIC HAOIIIOJCHUSI C TOMOIIBIO JHAarpaMm
paccenBaHHs U JIMHEWHOW PErpecCHy,

- YMEThb HAXOJWUTh BEPOSTHOCTH COOBITUI C HCIOJIH30BAHUEM
rpadMuECKUX METO/OB; MPUMEHSTH JIJIsl PeIICHHs 3a7ad (OPMYJIbI
CIIOKEHHsI W YMHOXCHHUS BEpPOSTHOCTEH, (OpMyTy TOIHOM
BeposTHOCTH, (opmyny bepHymm, komMOWHATOpHBIE (GaKThl H
(GbopMyIIbI, OLIEHHBATh BEPOSTHOCTH PEAIBLHBIX COOBITHH, yMEHHE
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ONepUpOBaTh MOHATUSAMU. CiIy4dailHas BEJIUYMHA, pacIpe/eeHHe
BEPOATHOCTEH, MaTeMaTHMYeCKOe OXHUJaHWe, JUCIEpPCHs U
CTaHIApTHOE OTKJIIOHEHHME CIy4yailHOW BEJTUYMHBI, (QYHKIHUU
pacnpenesieHuss U IUIOTHOCTH PaBHOMEPHOIO, IMOKAa3aTENIBbHOTO M
HOPMaJIbHOTO PACIpENEIeHU; yYMEHUE HCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX paclpeiesieHUil s peleHus 3ahad; 3HAaKOMCTBO C
MNOHATHSIMU: 3aKOH OOJNBIIMX YHCET, METOABl BBIOOPOYHBIX
HCCIIEIOBAaHUH; YMEHHUE MPUBOIUTH IIPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YUCEI B IPUPOIHBIX M OOLECTBEHHBIX SBJICHUIX;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSAMU. TOYKA, HpsIMasd,
IUIOCKOCTh,  MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yrodi,
JBYTPAHHBIM  yroJl, TpPEXrpaHHbI yroy, MepeceKaroluecs,
napajuleJibHble M CKpEIIMBAIOIIMECs MpsSMble, NMapauieIbHOCTh U
NEPNEHIUKYIAPHOCT TPSAMBIX UM IJIOCKOCTEH, yroil MEXIy
IOPSIMBIMH, YTOJI MEXKIY MPSAMON M IIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BAaTh IPU PEIICHUH 3a]ad
n3y4eHHble (PAaKThl M TEOPEMBI IUIAHUMETPUH, YMEHHE OIICHUBAThH
pa3mepsl OOBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE OIEepPHPOBATH
MOHSTUSMU: MHOTOTPaHHUK, ceueHue MHOTOTpaHHHUKA,
NpaBWIbHBIM MHOTOTpAaHHUK, NpHU3Ma, NOHUpamuaa, ¢urypa u
MOBEPXHOCTh BpallleHus!, IUIUHIP, KOHYC, 1ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYCHUS KOHYCa M IWIMHAPA, MapajljielibHble OCH
WIM OCHOBaHMIO, CEUYEHHUE 1Iapa, MIOCKOCTh, Kacaromascs cgepsl,
LWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHHUKA,
n300pakaTb MHOTOTPAHHUKH, (QUTYpHl U MOBEPXHOCTH BpAICHHU,
X CEYEHHUs, B TOM YHCJIE C IOMOIIBIO IEKTPOHHBIX CPEJACTB;
YMEHHE  TPUMEHATh  CBOWCTBA  TI'EOMETPHUYECKUX  (uryp,
CaMOCTOSITETILHO (POPMYIINPOBATH ONPEIEICHUS H3y9aeMbIX QUTYD,
BBIIBUTATh THUIOTE3bl O CBOMCTBaX M MPHU3HAKAX I'€OMETPUUYECKUX
¢buryp, 060CHOBBIBATh WJIM ONPOBEpPraTb MX; YMEHHUE MPOBOAUTH
KJIacCU(PUKALHUIO (QUTYyp IO PA3NIUYHBIM TMPU3HAKAM, BBITOIHSATH
HE0OXO0IUMbIE JOMOJHUTENIbHbIE IOCTPOCHHUS;

- YMETbh CBOOOJHO ONEpUPOBATH MOHATUAMU: IIOUIAAb (PUTYpPHI,
o0beM (UTYpHl, BETWYMHA YT, PACCTOSHUE OT TOYKH JO
IUIOCKOCTH, PAacCTOSIHUE MEXKAY HPSMBIMH, PACCTOSHHE MEX]Y
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IUIOCKOCTSIMH,  IUIomaab  chepsl, IUIOMIAAL  TOBEPXHOCTH
MUPAaMHJIBI, MPU3MBI, KOHyca, IWIMHIApPA, 00beM  Kyoa,
MPSIMOYTOJILHOTO  Tapajuleenuiea,  MHUPaMUAbl,  TPU3MBI,
WIMHIPA, KOHYCa, IIapa; YMEHHE HaXOIUTh OTHOIIECHHE 00HEMOB
MOIOOHBIX QUTYD;

- yMeThb CBOOOJHO ONEPHPOBATH IOHATHUSAMH. JBIKCHHE,
napajyieibHbId  TIEPEHOC, CHMMETPHsS Ha TIUIOCKOCTH W B
MPOCTPAHCTBE, TIOBOPOT, IMpeoOpa3oBaHHWe IMOA00HS, TOMIOOHBIC
(GUrypbl; YMEHHE pacIlo3HaBaTh paBHbIC M MOAOOHBIC (DUTYPHI, B
TOM 4YHCJI€ B TPUPOJC, HCKYCCTBE, AapXHUTEKType; YMCHHE
HCIIOJIB30BAaTh TeOMETPUYCCKUE OTHOILIEHHS, HaXOJUTh
r€OMETPHUCCKUE BEIMYHMHBI (IJIHHA, YTOJI, IJIOIIaah, 00beM) IpU
pEIICHUHU 3aJlay U3 JIPYrMX Y4eOHBIX MPEIMETOB M M3 PCealIbHOM
KU3HU,

- yMeTh CBOOOJHO OINEPHUPOBATH TMOHITHUAMH. TMPSMOYTOJIbHAS
chucTeMa KOOpAHMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEIICHHE BEKTOpa Ha YHCIIO,
pasjio)keHHe BeKTopa IO 0a3ucy, CKaJsIpHOE TPOU3BEICHHE,
BEKTOPHOE TPOM3BEACHHUE, YIrOJd MEXAy BEKTOpaMH; YMCHHE
HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PEIICHHS
TEOMETPHUYECKUX 3a7ad M 3aJad JPYTUX Yy4eOHBIX MPEIMETOB;
ONEepUpPOBaTh TMOHATHUSAMHU. MaTpuIa 2X2 u 3X3, ompeacIuTelb
MAaTpPHIIbI, FCOMETPHUYECKUN CMBICI OTPEICITUTEIIS;

- yMeTh MOJCIHPOBATh pEAIbHBIC CHTYyalldd Ha  S3bIKE
MaTeMAaTHKH; COCTABJIATh BBIPAKCHUS, YpaBHEHHs, HEPABCHCTBA U
UX CHCTEMBI 110 YCJIOBHIO 3aJaud, HWCCICIOBATh IMOCTPOCHHBIC
MOJIEJI C MCIIOJIb30BAHUEM arlrapara ajareopbl, HHTEPIPETUPOBATh
MOJYYCHHBIA PE3yJbTaT; CTPOUTh MaTEMaTHYCCKHE MOJICTH C
MOMOIIbI0 TEOMETPUYCCKUX TOHATHH W  BEJIUYMH, pellaTh
CBSA3aHHBIC C HUMH TPaKTUYCCKUE  3aJlayd;  COCTaBJIATH
BEPOSTHOCTHYIO MOJICJIb W HHTEPIPETHUPOBATh  IMOJYyUCHHBIH
pe3yJbTarT; peuiath MPUKJIATHBIE 3a7a49u CpelcTBaMHU
MaTEMaTHYECKOr0  aHaau3a, B TOM  4YHCIE  COLHAILHO-
HKOHOMHYECKOTO ¥ (PU3MIECKOTO XapaKTepa;

- yMEHHE BBIOMPATh MOIXOJAIIMNA METOJ JJIs PElICHHs 3aJauu,
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[NOHUMAHUE 3HAYMMOCTH MaTEMaTUKH B WM3YYEHUU NPUPOIHBIX U
OOIIECTBEHHBIX MPOLECCOB M SBJICHUH, yMEHHE paclO3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTeMaTHKH B  HCKYCCTBE, YMEHHUE
MPUBOJIATH TPHUMEPHI MATEMATUYECKUX OTKPBITHM POCCUHCKON H
MHPOBOW MaTEMAaTHYECKON HAYKH

OK 02.Hcnonb30Bath
COBpEMEHHBIE CPEJICTBA IIOUCKA,
QHaJIM3a U UHTEPIIPETAIIUN
nHpopMaIuu, 1
MHGOPMAITMOHHBIE TEXHOIOTHH
711 BBITTOJTHEHNS 33124
mpodeccnoHaIbHON
IeITeNbHOCTH

B 00nacti neHHOCTH HAYYHOTO MMO3HAHMUS:

- c(OpMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOILECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha nanore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- OCO3HaHUE IEHHOCTH HAy4YHOH JIESATEIbHOCTH,
TOTOBHOCTb  OCYIIECTBIATH  IPOEKTHYIO U

UCCJIEJOBATEIBCKYIO JEeSATEbHOCTD
WH/MBHIyaJIHO U B IPYIIIIE.
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

MI03HABATEIILHBIMU JICHCTBUSMHU:

B) paboTa ¢ uHpopMaIueit:

- BJIaJIETh HABBIKAMU TIOTy4eHUs] HHPOPMAIIUU U3
UCTOYHUKOB pPAa3HBIX THIIOB, CaMOCTOSTEILHO
OCYIIECTBISTh TIOUCK, aHAIH3, CUCTEMAaTU3AIHIO 1
UHTEPIIpPEeTani0 HHOOPMAIMK PA3TUYHBIX BHIOB
1 GOpM TIpeICTaBIICHUS,

- cO37aBaTh TEKCTHl B pa3IMYHBIX (popmaTax c
y4eTOM Ha3Ha4eHus HHGOpMAIMA M IEJIeBOU
ayIUTOPUH, BHIOWpass ONTUMAJBHYIO (GopMy
NpECTaBJICHUS U BU3yaH3allHH,

- OUECHHMBAaTh JOCTOBEPHOCTh, JICTUTHMHOCTH
UHQOpPMaIIUK, €€ COOTBETCTBUE IMPABOBBIM H
MOpPaJIbHO-3TUYECKUM HOpMaM;

- WCHOJB30BaTh CpeACTBA HMH()OPMAIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHHI B pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpPraHW3aIMOHHbIX  337a4 €  COOJIOEHHEM

- yMEThb OIEPUPOBATH MOHIATHSAMH. paloHaNbHAs (QyHKIHSA,
MOoKa3aTebHas byHKITHSA, CTETICHHAS GbyHKIHSA,
norapumuyeckas (QyHKIHS, TPUTOHOMETpUUECKHE (YHKIIMH,
oOpatHble (YHKIUH;, YMEHHE CTPOUTHh TpauKU H3yYEHHBIX
(GyHKIMM, UCTIONB30BaTh TPaPUKU MPU U3YYECHUH MPOLECCOB U
3aBHUCHUMOCTEH, NpHU pEIIeHUH 3a4a4 M3 JPYyruX Yy4eOHBIX
MPEeIMETOB U 33/1a4 U3 pealibHOM JKU3HHU; BBIpaKaTh GopMyIaMu
3aBHCHUMOCTH MEKIY BEJIMUMHAMM,

- YMETh OIEPUPOBATH MOHATHAMH. TOXKAECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, cUCTEMa
YpaBHEHUH W HEPABEHCTB, pPaBHOCWIBHOCTH YPAaBHEHH,
HEPABEHCTB U CHCTEM, palUOHAIbHBIEC, HPPALUOHAIbHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE, JorapuMuYecKue,
TPUTOHOMETPUYECKUE YpPAaBHEHUS, HEPAaBEHCTBA U CHUCTEMBI,
YMETb pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C TOMOIIbIO
pa3IMYHBIX MPHEMOB; pellaTh YpaBHEHUS, HEPaBEHCTBA U
CUCTEMBI C MapaMeTpoOM; NPUMEHSATh YPaBHEHHUs, HEPABEHCTBA,
UX CUCTEMBI JUISl PEIIECHUS MAaTEMaTHYECKHMX 3a/1ad U 3a7ad 3
pa3IMYHBIX 00IacTel HAYKH U peabHON )KU3HH;

- yMmeTb CBOOOJHO ONEpPHUPOBATH MOHATHSAMH. JBIKECHHE,
MapajuleIbHBIA  MEPEHOC, CUMMETpUsS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOa00us, MOT00HBIE
burypsl, yMeTh pacro3HaBaTh pPaBHbIC U MOJOOHBIE (UTYpHI, B
TOM YHCJIE€ B TMpPHPOJE, HCKYCCTBE, apXUTEKType, YMETh
WCIONB30BaTh ~ T€OMETPUYECKHE  OTHOUICHHs,  HaXOJUTh
reOMETPUYECKHE BEIMYMHBI (IJMHA, YTOJ, IJIOMAab, 00BEM)
IpU pEIIeHUU 3a7ady U3 JAPYruX Yy4eOHBIX MpEeAMETOB U W3
pEaTbHON JKU3HU
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Tpe60BaHI/Iﬁ OProHOMHUKH, TCXHUKH
6C3OH3.CHOCTI/I, TUT'ICHBI, pecypc0c6epe>1<eHI/m,
IIPaBOBLIX n ITHYCCKHUX HOpM, HOpM

HHPOPMAITMOHHON 0€30MacHOCTH;

- BIIQJICTh HABBIKAMU PACIO3HABAHUS W 3allUTHI
uHpopMaIuy, WHPOPMAITMOHHON OE30TMacHOCTH
JTMIHOCTHU

OK 03.IlmanupoBats 1
[pEaTM30BBIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE pa3BHUTHE,
[peIPUHUMATEILCKYIO
NesITeIbHOCTD B
mpodeccronambHOU cdepe,
MCTIOIb30BaTh 3HAHUS 110
(bMHAHCOBOI rPaMOTHOCTH B
Pa3ITUYHBIX )KU3HEHHBIX
CUTYyalusX

B o6sacti 1yXOBHO-HPABCTBEHHOT'O BOCTIUTAHUSL:
-- ¢c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
ATHYECKOTO TIOBEJICHNS,

- CIOCOOHOCTh  OLEHHMBAaTh  CUTYyallMI0 U
NPUHAMATH OCO3HAHHBIC PEIICHUS, OPHEHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH;
- OCO3HaHHWE IJIMYHOTO BKJaJa B IIOCTPOCHHE
YCTOHYHMBOTO OYIYIIETO;

- OTBETCTBCHHOE OTHOIICHUE K CBOUM POJIUTEISIM
U (WIK) IPYTUM YICHaM CEMbH, CO3JIAaHHIO CEMbH
Ha OCHOBE OCO3HAHHOTO TMPHHATHUS [EHHOCTEH
CeMEHHOI KM3HU B COOTBETCTBUH C TPAIHUIIUSIMU
HapojaoB Poccuu;

OBnajicHHe YHUBEPCABHBIMH PETYJISITUBHBIMU
JNEUCTBUSIMU.

a) CaMOOPTraHU3aITHS:

- CaMOCTOSITEITHHO OCYIIECTBIISATH
NIO3HABATENFHYIO  JESTELHOCTB, BBISIBIIATH
poOJIeMBI, CTaBUTh u (hopmynmupoBaTth
coOCTBeHHBIC  3a7aud B  00pa30BaTEILHOM

JEATETbHOCTH U )KU3HEHHBIX CUTYalUAX;

- CaMOCTOSITEJIbBHO COCTaBJISATh IUIAH PEIICHUS
npoOJeMbl € YYETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CUTYAaLIUsIM;
CrocoOCTBOBaTh (POPMHUPOBAHHUIO U TIPOSIBIICHUIO
IIUPOKON 3PYIUIINHN B PA3HBIX OOJIACTSIX 3HAHUM,
MOCTOSTHHO TIOBBIINIATH CBOM 0Opa30BaTENbHBIN

- YMETb OIICpUpPOBATH TMOHATUSIMU. pallnoOHaJIbHBIC,
HppalrOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JlOFapI/I(I)MI/I'—IeCKI/Ie, TPUTOHOMCTPHUICCKHE YpaBHCHUA )51

HEPaBEHCTBA, MX CUCTEMBI,

- YMETh OINEPHUPOBaTH MOHSATHSIMU. MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHUKa, KyO, NapajulelienuIie]l, Npu3Ma, MUpaMHIa,
¢urypa W MOBEPXHOCTH BpAIlCHHS, IWIMHAP, KOHYC, IIap,
cdepa, cedeHuss GUTyphl BpAIICHUS, TUIOCKOCTH, Kacaromasicst
cdepsl, TWIHHpPA, KOHYCa, IUIONIAh TOBEPXHOCTH ITHPAMUIIBL,
MpU3MBI, KOHYyCa, IWIMHIpA, TUomanas chepsl, oobeM Kyoa,
OPSIMOYTOJIEHOTO — TapauleJIeuIeia, NHPaMHJIbI, PHU3MBI,
WIMHIPA, KOHYCA, IIapa; yMEHHe H300pakaTh MHOTOTPAaHHUKH
U TIOBEPXHOCTH BPAIICHHS, HX CEYCHHUSI OT PYKH, C IOMOIIBIO
YEPTESIKHBIX HMHCTPYMEHTOB W DJIEKTPOHHBIX CPEICTB; YMEThb
pacrmo3HaBaTh ~ CUMMETPHUIO B MPOCTPAHCTBE,  yMETh
pacro3HaBaTh PaBHIbHBIE MHOTOTPAHHUKH;

- YMeTh OIEPHUPOBATH TOHATUSIMHU. TIPSIMOYTONbHAS CHCTEMa
KOOPJMHAT, KOOPAHHATHI TOYKH, BEKTOpP, KOOPIUHATH BEKTOpA,
CKaJISIPHOE IPOM3BEICHUE, YrOJ MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOW3BEJICHHE BEKTOpa Ha YHUCIO, HAXOIUTh C
MOMOIIBIO U3YUYSHHBIX (POPMYII KOOPAMHATHI CEPEIUHBI OTPE3Ka,
pPacCTOSIHUE MEXTY JBYMSI TOUKAMH
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KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIB!

UCIIONIb30BaTh MPUEMBI Pe(IIEKCHH JUTS OLEHKH
CHTYyaIMH, BEIOOpA BEPHOTO PEIICHUS;

- yMeTh OICHMBATh PHCKH W CBOCBPEMEHHO
IPUHUMATH PEIIEHHS 110 X CHIDKEHUIO;

OK 04.3¢ddextuBHO
B3aNMO/ICHCTBOBATH U pabOTaTh
B KOJUICKTHBE U KOMaH]Ie

TOTOBHOCTB K CaMOPa3BUTHIO,
CaMOCTOSITEILHOCTH U CAMOOTIPEACIICHUIO;
-OBJIaJICHUE HaBBIKAMHU y4eOHo-
WCCIIEIOBATENbCKOM, TMPOEKTHOM M COLMAIBHOU
JeITEeNLHOCTH,

OsBnageHue YHUBEPCATHHBIMA
KOMMYHUKATUBHBIMH JIEUCTBUSIMU!

0) coBMECTHasI ACATCIIbHOCTD.

- TIOHMMaTh W WCIIOJIb30BaTh MPEUMYIIIECTBA
KOMaHTHON ¥ WHANBHUIYAIBHON paOOTHI;

- TPUHUMATH UEIM COBMECTHOM JESTENbHOCTH,
OPraHU30BHIBaTh U KOOPAUHUPOBATEH ACHCTBUS 1O
ee JOCTIIKEHHIO. COCTaBJIITh IUIaH OCUCTBHH,
pacmpenenarb  pold € y4eTOM  MHEHHI
YYaCTHUKOB 00CYXIaTh pe3ydbTaThl COBMECTHOM
padoTHI,

- KOOPAMHHUPOBATH ¥ BBIMONHATH padoTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

- OCYIIECTBISATh TO3WTHUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3UYHBIX CHUTYAIUSX, MPOSIBISTH
TBOPYECTBO " BOOOpaXkeHue, OBITH
MHULINATUBHEBIM.

OBnajieHue YHHUBEPCAIBHBIMUA PETYISITUBHBIMHU
JNEUCTBUSIMU.

- yYMETh ONEepUpoOBaTh MOHATUAMH. CIyYalHBI OINBIT U
Clly4aifHOe COOBITHE, BEPOSITHOCTh CIyYaiiHOTO COOBITHS; YMETh
BBIUUCIISITH BEPOSATHOCTh C HCIIOJNB30BAHUEM TIpadUUecKUX
METOJIOB; TPHUMEHSATh (OPMYJIBI CIIOKEHHS M YMHOXCHHS
BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl M (QOPMYJBI IpH
pellIeHNH 3a/1a4; OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITHH;
3HAKOMCTBO CO CIy4allHBIMU BEJIMYMHAMH, yMEHHE MPHUBOIHUTH
IPUMEPBI TPOSBICHUS 3aKOHA OOJBIINX YHCEN B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSIX;

- YMeTh CBOOOJTHO OIEPHUPOBAThH MOHATUSMH. CTENCHb C IEJIBIM
rokaszatejeM, KOpPEHb HaTypaJbHOW CTENEeHH, CTEHEeHb C
palMOHATIBHBIM TOKa3aTelieM, CTENeHb C JCHCTBUTEIBHBIM
(BemiecTBEHHBIM) —[OKa3aTelieM, JIOTapU(M dYHCla, CHHYC,
KOCHHYC U TaHT€HC TMPOU3BOJILHOTO YHCIIA;

- YMETb CBOOOJHO ONEPUPOBATHh MOHATUAMU: TpaduK QyHKIUH,
obpatHass  QyHKIUSA, KOMMO3WIMA  (QYHKIUNA, JWHEWHas
byHKIMS, KBaapaTHdHas QYHKIWS, CTeNeHHAas (YHKIUS C
HeNbIM ~ [OKa3aTeneM,  TPUTOHOMETpUYeckne  (yHKIUH,
oOpaTHbIE TPUTOHOMETpHYECKHe (YHKIMH, IMOKa3aTelbHAs WU
norapudmuueckas (QyHKOUH, yYMETh CTPOUTH TpaduKu
(GYHKIHH, BEITIOTHATH MpeoOpa3oBanus rpadukoB GyHKIHI;

- yYMETh WCIOJIb30BaTh TpaduKu (QYHKIMA Ui W3ydCHHs
MPOIIECCOB M 3aBUCUMOCTEH MpPU PEUICHUW 33/a4 W3 JIPYTuX
y4eOHBIX TPEAMETOB W W3 pEealbHOW JKU3HHW, BBIPAKATh
(dbopMyTaMu 3aBUCHMOCTH MEKIY BETHUYUHAMY,

- CBOOOJHO ONEPUPOBATh TOHATUSMH. YETHOCTh (DYHKIUH,
NEpUOTUYHOCT  (DYHKIMH,  OTPAaHHYEHHOCTh  (YHKIIUH,
MOHOTOHHOCTh (DYHKIIHH, IKCTPEMYM (QYHKIIMH, HAauOOIbIIee 1
HaVMEHbIIee 3HA4YeHUS (YHKIMKM Ha TPOMEXKYTKE; YMETb
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MPOBOAUTH UCCIIEOBaHUE (DYHKIIUH;
- YMeThb HCIOJb30BaTh CBOMCTBA M Trpaduku (GYHKIMHA s
peluieHusl ypaBHEHMI, HEPAaBEHCTB U 3aJad C IapaMeTpamy,
n300paxaTh Ha KOOPIUHATHOHN TUIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U X CHCTEM

OK 05.Ocy11ecTBIsATh YCTHYIO
1 TICEMEHHYI0 KOMMYHUKAIIUIO
Ha TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoiit @enepaunu ¢
[ygeToM ocoOeHHOCTEeH
COILIMAIBHOTO M KYJIETYPHOTO
KOHTEKCTa

B 061acTH 3¢TETHYECKOTO BOCIIUTAHUA:

- DACTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS
JCTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIOpPTa, TpyAa M OOIIECTBEHHBIX
OTHOIIICHUH,

- CIOCOOHOCTh BOCIPHHHMMATH Pa3IMIHBIC BHJIBI
WCKYCCTBa, TPAguIlMd W TBOPYECTBO CBOETO H
JpYTUX HapoOJOB, ONIYHIIaTh 3MOIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA,

- YOXKICHHOCTh B 3HAYMMOCTH IS JIMYHOCTH H
ob1recTBa OTEYECTBEHHOI'O u MHPOBOTO
UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUINN U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCThH K CAMOBBIPAXEHUIO B PAa3HBIX BHUJIaX

HUCKYCCTBa, CTPEMJIEHHEC TMPOSBIATH KadyecTBa
TBOPYECKOH THYHOCTH;

OsnancHue YHHUBEPCATbHBIMH
KOMMYHHUKATHBHBIMH JICHCTBUSMH:

a) oOIeHue:

- OCYyLIECTBJISATh KOMMYHHKAIIMM BO BCeX cdepax
KU3HY,

- pacmo3HaBaTh  HeBepOalbHBIE  CpENCTBA
OOIIEeHUs,, TOHMMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, pacro3HaBathb NPEANOCHUIKH

KOHQIMKTHBIX CUTYallui U cMTr4aTh KOH(IUKTHI;
- pa3BEepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY
3pEHUs C HUCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

- YMETh ONEPHPOBATH MOHATUSAMHU: CpeIHEee apuPMETHIECKOE,
MennaHa, HauOoibpllee W HAWMMEHBIIEEe 3HAYEHHs, pa3Max,
JUCTepCusi, CTaHJAPTHOE OTKJIOHEHHWE YHMCIOBOrO Habopa;
yMEHHE  M3BJIEKaTb,  HMHTEPHPETUPOBaTH  HHGPOpPMAIHIO,
Mpe/CTaBICHHYI0 B Ta0iuuax, Ha Juarpammax, rpadukax,
OTPaXaIOIyI0 CBOMCTBa pEaJbHBIX IPOLIECCOB U SBICHUIA,
MPECTaBIsATh UHPOPMAIMIO C MOMOUIbIO TAOJIUIl U JUarpamw;
HCCIIEI0BaTh CTATUCTHUYECKHE JaHHbIE, B TOM 4YHCIE C
PUMEHEHNEM IpaUIecKuX METOJIOB U SJIEKTPOHHBIX CPEJICTB;
- YMEThb ONEpPUPOBATH MOHATUAMU. TOYKA, MpsiMasi, IJIOCKOCTH,
IIPOCTPAHCTBO, JIBYTPAHHBIN Yroj, CKpEUIMBAIOLIMECS IPSIMBIE,
apajuIeIbHOCTD W NEPHEHAMKYJSIPHOCTh — NPSAMBIX U
IUIOCKOCTEH, yroil MeXIy MpsIMbIMU, YroJd MEXKIY NpsSMON U
IUIOCKOCTBIO, YTOJ MEX]Y IJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKHU
70 TUIOCKOCTH, PAaCCTOSIHUE MEXIy MpPSIMbIMU, PpAacCTOSHUE
MEX/1y IIIOCKOCTSAMU;

- YMETh UCNOJIb30BaTh NP PEUICHUH 3a/1a4 U3y4yeHHbIE (DaKThl U
TEOpeMbI IUTAHUMETPHH; YMEHHE OLIEHUBATH pa3Mepbl 00HEKTOB
OKPY>KaOILEro MUpa

[1K 2.1.KoHTponupoBaTh U
[PETYJINPOBATH TEXHOJIOTHYECKUI

B wactu Tpy10BOro BOCIUTaHUS:
- TOTOBHOCTH K TpPYyXIy, OCO3HaHHE LIEHHOCTH
TPYAOJIIO0US], - UHTEPEC K pasiuyHbIM chepam

- CBO60,Z[HO OHepI/IpOBaTB HOHATHUSAMMU. paI_II/IOHaJ'IBHOG HYUCJIoO,
OecKoHeYHas nepuoInIecKas TpoOBb, MIPOIICHTHI,
I/IppaHI/IOHaHBHOG qUucCio, MHOX>XKECTBA paI_II/IOHa.HBHBIX n
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[PC)KUM C UCIIOJIb30BAHUEM
CpPE€ACTB aBTOMATU3alln U
[PE3YJIbTATOB aHAJIU30B.

pOPECCHOHAIBHON NIESITEIbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOM U €€ NPUII0KEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBIOOD
Oynymeit  mpodeccun U peanu30BBIBATH
COOCTBEHHBIC )KU3HEHHBIC TUIAHBbI,

-TOTOBHOCTH u CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSHKEHUM — BCel
KH3HH,

-FOTOBHOCTb K dKTUBHOMY YYAaCTHUIO B PCHICHUU
PAKTHYECKHX 3a7a4 MaTeMaTH4IeCKOu
HaHpaBHeHHOCTI/I;

OBnanenue YHUBEPCAIbHBIMA yu4eOHBIMU

HI03HABATEIbHBIMU JICUCTBUSIMHU:

a) 0a30BbIC UCCIIEIOBATEILCKUE ICHCTBHSL:

- UCTIOJIb30BATh BOIIPOCHI KakK
UCCIICIOBATEIILCKUI  MHCTPYMEHT — ITO3HAHMS,
dopMynupoBaTh  BONPOCH],  (UKCUPYIOIIUE
NpOTHBOpEYHE, MNpoOJIeMy,  YCTaHABJIHMBATh
UCKOMOE M JaHHOe, (OpPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHCHHE,

- IPOBOJIUTH CAMOCTOSITENIHO CIIJIAHUPOBAHHBIN
AKCIEPUMEHT, HCCIIEIOBAHUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTE  MaTeMaTHYeCKOro  OOBEKTa,
SIBJICHHS, TIPOIECcCa, BBISBICHUIO 3aBUCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

- CaMOCTOSATEIBHO (HOPMYITUPOBATH 000OIICHHS
U BBIBOJBI 10 pe3yiabTaTaM MpPOBEIEHHOTO

HaOJI0IeH N, HCCIIEIOBAHNS, OIICHHUBATh
JOCTOBEPHOCTh  MOJYYEHHBIX  pPE3Y/ILTATOB,
BBIBOJZIOB 1 00OOIIEHNI;

- MPOTHO3UPOBATH  BO3MOXKHOE  pa3BUTHE

MpoIiecca, a TakKe BBIIBUTATh MPEIOT0KEHUS

JNEUCTBUTEIBHBIX YHUCEN, MOAYJb JCHCTBUTEIBHOTO YHCIIA,
MPUMEHSITh JAPOOM W TMPOLEHTHI JIJISl PEIICHUS MPHUKIAIHBIX
3a7a4 U3 Pa3IMYHbIX OTpaciied 3HAHWM M peaIbHOW >KU3HH;
OPUMEHITh  NpUOMIDKEHHBICE  BBIYHCICHUS,  MpaBHIIA
OKpYIJIEHUS, IPUKUJKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUM;
CBOOOJTHO ONEpUpOBaTh IOHATHEM: CTENEHb C LEJIbIM
MOKa3aTesjaeM, MHCIONb30BaTh MOAXOASIIYI0 (OpMy 3alucu
JNEMUCTBUTENBHBIX YUCEI JUIsl PELIEHUS TPAKTUYECKUX 3a/1a4 U
MIpe/ICTaBICHHs JaHHBIX; CBOOOJAHO ONEPUPOBATH MOHSITHEM:
apu(pMETHYECKUI KOpEeHb HATypalbHOM CTENEeHH; CBOOOIHO
ONEpUpPOBATh  IOHATHUEM: CTENEHb C  PAlMOHAIBHBIM
nokasaresieM; CBOOOIHO ONIepUPOBATh MOHATUAMU: JIorapudm
quclia, JeCATUYHbIC U HaTypajbHbIe Jorapu@mbl; cBOOOIHO
ONEpUpPOBaTh MOHATUSMHU. CHUHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC YUCJIOBOTO apryMEHTa; ONEpPUPOBATH MOHATUSMU:
apKCHHYC, ApKKOCHHYC U apKTaHI'€HC YHMCIOBOTO apryMEHTa;

- cBOOOJIHO OMEpHPOBATh MOHITUSIMH: HATYpajIbHOE U LIEJ0E
YKUCJIO0, MHOXKECTBA HATypalbHBIX M  LEJIBIX  YHCE,
WCMOJIb30BaTh MPU3HAKU AeIUMOCTH 1enbix uyucen, HOJL
1 HOK narypasibHBIX Uncen IS peuieHus 3a1a4, IPUMEHATh
anroput™ EBkinpa; cBOOOJHO oOmepupoBaTh MOHATHEM
OoCTaTKa IO MOAYJNIO, 3allMChIBaTh HATypaJbHbIE YHCIA B
Pa3IMYHBIX MO3UIMOHHBIX CHUCTEMax CUYHUCIECHHUS; CBOOOIHO
OIIEpUPOBATh MOHATUAMH. KOMIIJIEKCHOE YHCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEICTaBIATh KOMIUIEKCHBIE YUCIa B
anreOpandeckoil U TPUTOHOMETPUUECKOH (hopMe, BBITIOIHATh
apudMeTUYECKHE Olepalid ¢ HUMH W HM300pakaTh Ha
KOOPAMHATHOM IIOCKOCTH;

- cBOOOJHO  OMNEpPUPOBATH  OCHOBHBIMU  TMOHSATUSMHU
CTEpEOMETPUU P PpEUIEHMM 337ad U  [POBEACHUU
MAaT€MaTHYECKUX  PACCyKIEHUW; MPUMEHATh AKCHOMBI
CTEPEOMETPUM U  CIEACTBUS U3 HHUX INpPU PELICHUU
reOMETPUYECKUX  3aJay, Kiaccu(uuupoBaTh B3aHMHOE
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0 €r0 pPa3BUTHUU B HOBBIX YCIIOBHSIX;

0) COBMECTHas JCATCIILHOCTD.

- TMOHHWMATh M WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW W WHIUBUAYaIbHOW pabOThI Mpu
pemieHun y4eOHBIX 3aja4, NPUHUMATH IIEb
COBMECTHOM  JIEATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOM paboTHI,
pacnpenensatb BUAB pabOT, JOroBapuBaThCH,
o0CcyXmaTh TPOIECC U PE3yabTar pPabdoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEM;

- y4acTBOBaTh B TPYNIOBBIX (opMax padOTHI
(oOcyxknenusi, OOMEH MHEHHUH, <MO3TOBBIC
IITYPMBI» M HHBIE), BBITOIHATH CBOI YacTh
paboThl ¥ KOOPAWMHHPOBATH CBOM JCUCTBUS C
IPYrUMH  WICHAaMH  KOMAaH[bI, OIICHWUBATH
KauyeCTBO CBOETO BKJIaJa B OOIIUN MPOAYKT IO
KpUTEpHUsIM, cHPOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMOJCUCTBUI.

OBjajiecHue YHUBEPCAIbHBIMH PETYJSATHBHBIMH
JNEUCTBUSIMU.

B) CaMOOpPraHHU3aIlus:

- COCTaBIIATH IUIAH, AJITOPUTM PEILICHUS 3a/1a4H,

-  BBIOMpaTh CIOCOO pemeHuss C  y4EToM
UMEIOIIUXCS ~ PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTHPOBATh BapHaHTHI
penieHnii ¢ y4éToM HOBOM MH(pOpMAaIHK.

pacmojoXeHHe TMPSMBIX B TPOCTPAHCTBE, IIJIOCKOCTEH B
NPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE,
CBOOO/IHO OTIEPHPOBATH MOHATHUSIMH, CBSI3aHHBIMH C YTJIaMH B
MPOCTPAHCTBE. MEXIY NPSMBIMA B IPOCTPAHCTBE, MEXIY
IpSMOH ¥ TUIOCKOCTBIO; CBOOOIHO ONEPHUPOBATh HMOHATHSAMH,
CBSI3aHHBIMH C MHOTOIpaHHMKaMHM; CBOOOJHO pPacHO3HaBATh
OCHOBHBIC BHIBl MHOTOI'DAaHHHKOB (IpH3Ma, HHpPaMUIA,
NPSIMOYTOJIBHBIN Mapajuienenurne], Ky0); Kiaccu(uIupoBaTh
MHOTOTPAaHHHKH, BBIOMpas OCHOBAaHUS JUIA KIacCHU(HUKALUY;
CBOOOJTHO ~ ONMEpUpPOBATh  IMOHATHAMHU, CBSA3aHHBIMH  C
CEYCHHEM  MHOTOTPAaHHHKOB  IUIOCKOCTBIO;,  BBINTOJHSATH
napaieNibHOE, LEHTPAIbHOE U OpPTOTrOHAJILHOE
NpOEKTHpOBaHWE (UTYp HA  IUIOCKOCTh,  BBITIOJNHATDH
n300paxkeHust (GUIyp Ha IUIOCKOCTH, CTPOUTH CEUYCHHUS
MHOTOTPAaHHHKOB  Pa3JIMYHBIMH  METOJAMH,  BBINTOJIHSATD
(BBIHOCHBIE) TUIOCKHE YEPTSXKH M3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUI CBEpXYy, COOKY, CHHU3Y, BBIUHCIATH
IUIOMIAIM  TOBEPXHOCTEH  MHOTOTPAaHHHMKOB  (Ipu3Ma,
nHpaMua), TEOMETPHUECKAX Tel C MPUMEHEHHeM (OpMYI;
CBOOOJHO  ONEpUPOBaTH  MOHATUSAMH. CHUMMETpUS B
IPOCTPAHCTBE, IEHTP, OCh M IIOCKOCTh CUMMETPHH, LEHTP,
OCb U IUJIOCKOCTb CHMMETpUH  (QUTYpBI;  CBOOOIHO
OIIEpUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpPaM M
KOOpJMHATaM B NPOCTPAHCTBE, BBIMOIHATH NCHCTBUS Hal
BEKTOpPaMH,  pemiate  3aJadd  Ha  JO0Ka3aTeIbCTBO
MaTeMaTHYECKUX OTHOIICHUN " HaXO0XXJCHHUE
reOMETPUYECKUX BEIWYHMH, NPUMEHSS H3BECTHBIE METOJBI
IpU pPEUICHHHM MaTeMaTHMYeCKHX 3a7ay IOBBIIICHHOTO U
BBICOKOTO yPOBHSI CIIO)KHOCTH; TIPHUMEHSTH IpoCTeimme
IIPOrpaMMHBIE CPE/ICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEeMBl TPH pPEUICHHH CTEpEOMETPUYECKHUX  3ajad,
U3BIICKaTh,  NPeoOpa3oBBIBATH M HHTEPIPETHPOBATH
HHPOPMAIIMIO O  TPOCTPAHCTBEHHBIX  T€OMETPUUYECKUX




37

¢durypax, NpeNCTaBICHHYI0 Ha 4YepTexax U pPHUCYHKax,
MPUMEHSITH MOJIyYeHHBIC 3HAHUS HA MPAKTUKE. CPABHUBATH U
aHAJIM3UPOBATh peajbHbIe CUTYaLUU, IPUMEHSITh U3yUCHHbIE
MOHATHSI B TMPOLIECCE TIOMCKA PEUICHUS MaTeMaTHYeCKU
chopMyTUPOBAaHHOW TPOOIEMBI, MOJEIUPOBATH pPEATbHBIC
CUTYaIluu Ha S3BIKE T€OMETPHH, HUCCIIEIOBATh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAaHHUEM T'E€OMETPUYECKUX MOHITUHA U
TeopeM, ammapara anreOpbl, pemarh MPaKTHYEeCKHe 3a/1ayH,
CBSI3aHHBIE C HAaxOXXJICHHEM TE€OMETPUYECKUX BEJIHYMH,
UMETh TIPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS
reOMeTpUHM KaK COCTaBHOM YacTH (yHIaMeHTa pa3BUTHUS
TEXHOJIOTHH,

- CcBOOOJHO OMNEpPUPOBATh MOHATHUSMH, CBSI3AHHBIMH C

HWIMHIPUYECKOM, KOHUYECKOU 51 chepuueckoit
MMOBEPXHOCTSMH, 0OBSICHATH CIIOCOOBI
HOJ'IyLIeHI/IH;OHepI/IpOBaTB IIOHATUSIMHU, CBI3aHHBIMU C TCIIAMHU
BpaIlCHUS: MUAJTUHAPOM, KOHYCOM, chepoit u

IIapOM;paclio3HaBaTh Teja BpalleHHus (LMIUHIP, KOHYC,
chepa W map) U OOBACHATH CIOCOOBI TOJYYEHHUS TeEI
BpALICHUS; KJIIACCU(PHUIIMPOBATh  B3aUMHOE  PACIOJIOKCHHE
chepsl W IUIOCKOCTHU;BBIYMCIATH BEIUYMHBI DIIEMEHTOB
MHOTOTPAaHHHKOB W TeJ BpamleHus, OOBEMBI U IUIOIAAN
IOBEPXHOCTEHl ~ MHOTOTPAaHHUKOB M TNl  BpAIlICHHS,
TE€OMETPUYECKUX TeJI C MNpPUMEHEHUEeM (HopMyI,CBOOOTHO
OIIEPUPOBATH TIOHITUSMH, CBI3aHHBIMHU ¢ KOMOMHAIMSIMU TEJ
BpAILICHUS 1 MHOTOTPaHHUKOB. MHOTOTPAHHUK, BIMCAHHBIN B
chepy u omucaHHBIH OKOJO cdepwl, cdepa, BIHUCAHHAS B
MHOTOTPAaHHMK  WJIM  TEJIO  BpallleHHWs;  BBIYUCIATH
COOTHOUICHUS MEXAY IUIOIAASIMH  IOBEPXHOCTEH W
00BbEMaMu MOIOOHBIX TeN; N300pakaTh U3ydaeMble (PUTYPHI,
BBIIIOJIHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHCYHKOB
IOPOCTBIX OOBEMHBIX (UIyp: BHI CBEpXy, COOKY, CHH3Y,
CTPOUTH CEUYCHUS TEI BpAIICHMS, W3BJICKATh,
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WHTEPIPETHPOBATh W MpPeoOpa3oBbIBaTh HMH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX durypax,
NPEJICTAaBICHHYI0O Ha 4YepTekax U pHCYHKax; CBOOOJHO
ONEPUPOBATH TOHITHUEM BEKTOP B MPOCTPAHCTBE; BBHIMOIHATH
oTepaluy HaJl BEKTOpaMH; 3a/1aBaTh INIOCKOCTh YpaBHEHHUEM
B JICKaPTOBOM CHUCTEME KOOPJMHAT; PEIIaTh T€OMETPUUECKUE
3aJaud Ha BBIYMCIEHUE YIJOB MEXAY TMPSMBIMH U
MJIOCKOCTSIMHU, BBIYUCICHUE PACCTOSHUU OT TOYKH JIO
IUIOCKOCTH, B  1I€JIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOTO  METoJa TMpH  pPElIeHWH;  CBOOOJHO
ONEpUPOBATh TOHATUSIMHU, CBS3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBAa JBHUJKCHUH; BBINOJHATH
U300paXeHUs] MHOTOIPAaHHUKOM M Tel BpallleHUs Mpu
napajyieIbHOM  TE€peHOce,  LEHTPaJTbHOM  CUMMETPHUH,
3€pKajJbHOW CHUMMETPHUH, MPH IOBOPOTE BOKPYT MPSAMOI,
npeoOpazoBaHus nooous; CTPOUTH CEUYCHUS
MHOTOTPAaHHUKOB M Tl BpAIICHUS: CEYEHMs] LMIUHApA
(mapayutenbHO W TIEPIIEHAMKYJSIPHO OCH), CEYCHHUs] KOHyca
(mapasielbHOe OCHOBAHUIO M MTPOXO/SIICE Yepe3 BEPIIUHY),
CEYEHMS 11apa; UCIOIb30BATh METO/Ibl IOCTPOCHUS CEYEHUM!
METO/]I CIIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOT
MEepPEeHOCca CEKYILEN MIOCKOCTH; TOKa3bIBaTh T€OMETPUUECKUE
YTBEPXKACHUS, TMPUMEHATh TreoMeTpuueckue (axkTel Ais
pelIeHusT CTEPEOMETPUUECKUX 3a7ad, MPEnoJiararoimx
HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS MpPUMEHEHUs
3alaHbl B SIBHOW W HesBHOW (opme; pemiath 3amadyd Ha
JI0Ka3aTeIbCTBO MaTeMaTHYECKUX OTHOIIEHUH u
HAaXOXJIEHUE  TEOMETPUYECKUX  BEIUYMH, IPUMEHSATH
IPOrpaMMHBIE CPENICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMbl TPU  PEIICHHUH CTEPEOMETPUUYECKUX  3ajau;
NPUMEHSTh MOJydYeHHbIE 3HAHUS HAa MPAKTHKE. CPAaBHUBATD,
QHAIM3UPOBATH W OICHWBATh  pealbHBIE  CHUTYallWH,
OPUMEHSTh W3YYEHHbIE TMOHSTHS, TEOpPEMBbl, CBOWCTBAa B
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nporiecce TIOUCKa pereHHs MaTeMaTHYECKU
c(hOpMyIUPOBAaHHONH TMPOOIEMBI, MOACIUPOBATH peaJbHBIC
CUTYallMHd Ha SI3BIKE TEOMETPUH, UCCIIENIOBATh TTOCTPOCHHBIC
MOJIETT C WCIOJb30BAHHEM T'€OMETPHUECKUX TMOHSATUH U
TEOpeM, ammapara ajareOpbl, penarh MPaKTHYeCKue 3a/1adH,
CBS3aHHBIE C HAaXOXICHHEM T'E€OMETPHUYECKHX BEIHYMWH,
UMETh TIPEJICTaBICHUST 00 OCHOBHBIX JTamax pPa3BUTHUSA
TeOMETPHH KaK COCTaBHON dYacTh (yHIaMEHTa pPa3BUTHUS
TEXHOJIOTHII.
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