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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 2.3. BboOmHATH KOMIUIEKC pabOT MO KamuTajibHOMY PEMOHTY
HE(QTAHBIX U TA30BbIX CKBAYKUH.

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 BOCIIPUUMYHBOCTD
BOCIIMTAHHA K MaTEMaTUYECKUM aclleKTaM Pa3IMYHBIX BUJOB 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, pEryisipHas ¢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 HApaBIeHHOCTH,
- c(OPMUPOBAHHOCTH IKOJIOTHMUYECKON KYIBTYphl, TOHUMAHHUE BIIHSHHUS
B uactu COIMATbHO-KOHOMHUYECKUX IIPOIIECCOB HA COCTOSIHHUE TIPUPOJTHOU U
IKOJIOTrn1€CKOro COLIMATILHOM CpeJibl, 0CO3HAHKE TI00ATLHOTO XapaKTepa IKOJIOTHUECKUX
BOCIIUTAHUSA

npoOJieM, OpHEHTAIMsl Ha MPUMEHEHHE MaTEeMaTUYeCKMX 3HAHWUU s
pelieHus 3amad B 00JacTH OKPYXAloeW cpeipl, IUIaHUPOBaHUE
MOCTYIKOB W OIEHKH WX BO3MOJKHBIX TIOCIEJCTBUU IJIsi OKpY>KaroIiei

cpensl,

- c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
B yacTu HEHHOCTH | coppeMeHHOMY YPOBHIO Pa3BMTHS HAYKH M OOIECTBEHHOM IIPAKTHKH,
Hay1HOro MMOHUMaHHUe MaTeMaTHYECKON HayKH
NO3HAHHHA Kak cdepbl YelIOBEYECKOM JeATENIbHOCTH, 3TaloB €€ pa3BUTUS U

3HQUUMOCTH  JUISi  Pa3BUTHS LUBWIM3AIWH, OBJIAJACHHE  S3BIKOM

MAaTE€MaTUKd M MaTeMaTHYECKOM KYJIbTYpOM KaK CpPEIACTBOM IIO3HAHUS
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MHUpPA, TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO M HCCIIEI0BATEIbCKYIO
JIEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

MeTanpeaMeTHbIX

1. YuuBepcanbHble yueOHbIE O3HABATEIbHbIE 1eHCTBUS

Ba3oBbie
JOTHYecKue
NeHCTBHUA

-  BBIBIATh W XapaKTePU30BaTh  CYIIECTBEHHBIC  MPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHATUN, OTHOIICHUNH MEXAY MOHSITHIMH,
(dbopMynupoBaTh orpeseeHus MOHSITHIA, yCTaHaBIUBATh
CYIIIECTBEHHBIM MPHU3HAK KJIaCCU(PUKAIMK, OCHOBAHUS IJIsi 0000IIEeHUS
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJIUMOTO aHAIIN3A;

- BOCIpPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBBIBATH CYXKICHUS:
YTBEPIUTENbHBIE U OTpPUIATENbHbIC, CAMHUYHBIC, YAaCTHBIE W 0O0IIue,
YCIIOBHBIE;

- BBISIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W
MpOTUBOpEYUsl B (pakTax, NaHHBIX, HAONIONEHUSX U YTBEPXKICHUSX,
npeniarath KpUTEpHUH
JUUIS1 BBIIBJIIEHUS 3aKOHOMEPHOCTEHN U MTPOTUBOPEUUN;

- JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NCTYKTHBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHHM, YMO3aKIIOUEHNU IO aHaJIOTHH;

- TMPOBOJUTH CAMOCTOSITEILHO JIOKA3aTelIhCTBA MAaTEMaTHYECKUX
yTBepxkaeHui  (mpssMble ¥ OT  NPOTHUBHOIO),  BBICTpPauUBaTh
apryMeHTaIIHIO, PUBOIUTH MPUMEPBI
U KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKCHHS U BHIBOJIBI,

- BBIOMpATh CIIOCO0 perieHus y4eOHOH 3a1auu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEILICHUS, BBIOMpaTh HauOoyiee MOAXOASIIMN C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUERB).

Ba3oBble
HCCJIeN0BaATeIbCKHE
nefcTBUA

- HWCHOJB30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA WHCTPYMEHT
MO3HaHUsA, (OPMYJIHMPOBATH BOIPOCH], (PUKCHUPYIOIIUE MPOTUBOPEUNE,
npobeMy, yCTaHaBIUBATh KICKOMOE U TaHHOE, (OPMHUPOBATH THITOTE3Y,
apryMEeHTHPOBAThH CBOIO IIO3UIIUI0, MHEHHUE,

- TPOBOAWUTH CAMOCTOSITENIFHO  CIUTAHUPOBAHHBIA  OKCIIEPHMEHT,
UCCIICIOBAaHUE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BEKTa, SIBIICHUS, TIPOIIECCa, BBIABICHUIO 3aBHCUMOCTEH MEXITY
00BEKTaMHU, SIBJICHUSIMHU, TIPOIIECCAMH;

- CaMOCTOSATETHLHO (OPMYIUPOBATh OOOOIIEHWS] W BBIBOABI TIO
pe3ynbTataM TpPOBEAEHHOTO HAONIONCHUS, WCCIEIOBAHMS, OIEHUBATH
JTOCTOBEPHOCTH MOJTYYSHHBIX PE3YJIBTATOB, BBIBOJOB M 000OIICHHIA;

- IPOTHO3HPOBATh BO3MOKHOE PA3BUTHE MPOIIECcca, a TAKXKE BBIABUTATH
MIPEJIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢
uHdopmanmei

- BBIABIATH JePUIMUTH WHGPOpPMALUU, NAHHBIX, HEOOXOAMMBIX JUIS
OTBETa Ha BOIIPOC U JUIS PEIICHU 3aa4H;

- BbIOMpaTh UWHPOPMALMIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB,
aHAIM3UPOBATH, CHCTEeMaTH3HPOBATh " MHTEPIIPETHPOBATH
MH(OPMALIMIO PA3INYHBIX BUAOB U (POPM IpeCTaBICHNUS;

- CTPYKTYpHpOBaThb HH(OpMANHIO, MPEACTABIATH €€ B Pa3IMYHBIX
¢dbopmax, MIUTIOCTPUPOBATH TpapUUIecKH;

- OUCHMBaTh HAA&KHOCTH HMHG(POpPMAIMM MO  CaMOCTOSATEIIHHO
c(OPMYIHPOBAHHBIM KPUTEPUSIM.

2. YHUBepcajbHbIE K

OMMYHHKATHUBHBIC [lelCTBPlSI

Oo0menne

- BOCIPUHMMATh M (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBUHU C
YCIOBHUSIMA M LENIMU OOLIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh




CBOIO TOUKY 3peHHSI B YCTHBIX
U TIMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOJy PEUICHHUs 3aJ]auH,
KOMMEHTHPOBATh MMOJIydECHHBIN pe3yabTar;

- B XoJie 0OCYXKACHHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOi 33aJauH, BHICKA3bIBATh WCH, HAIICICHHBIC
Ha TOHMCK pEIIEHUs, COIMOCTaBIATh CBOU CYXKIEHHUS C CYXKICHUSIMH
APYTUX YYaCTHUKOB AHMAjora, OOHapyKHBAaTh pa3jIMdUe U CXOJACTBO
MO3ULMK, B KOPPEKTHOU (opMme (GOopMyIupoBaTh pa3HOIIACUS, CBOH
BO3PaXKCHHUS,

- TPeICTaBIATh PE3yNbTaThl pPEUICHUs 3aJaud, SKCIIEPUMEHTA,
WCCIEOBaHMS, TPOEKTa, CaMOCTOATEIBbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHS C Y4€TOM 3a/Jad Tpe3eHTallud U  OCOOCHHOCTEH

ayTUTOPHUH.
CoBmecTHast - TIOHMMaTh M HCIOJb30BAaThb NPEUMYIIECTBA KOMaHIHOH U
AeATeJIbHOCTh WHIUBUAYAIbHON pabOThl MpHU pelIeHUH y4eOHBIX 3ajad, NMPUHUMATh

IeJb  COBMECTHOM  JEATENbHOCTH, IUIAHUPOBAThH  OPTraHU3AIHIO
COBMECTHOH paboThI, paclpenessaTh BHUABI paldoT, JIOTOBapUBATHCS,
oOCyKIaTh TIPOIECC M pe3yiabTarT padoThl, 0000MIaTh MHEHHUS
HECKOJILKUX JIIOJIEH,

- y4acTBOBaTh B TpyMIoOBBIX (opmax pabotel (oOCyxkneHus, oOMeH
MHEHHUH, «MO3rOBbIC IITYPMbI» M HHBIC), BBIMNOJIHATH CBOIO YacTh
paboOTbl M KOOPIMHHMPOBATH CBOM JEHCTBHA C JPYTUMH YJICHAMHU
KOMaH/Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWIH MPOIYKT IO
KpUTEpHsIM, CHOPMYIHPOBAHHBIM YHAaCTHUKAMHU B3aUMOCHCTBUSI.

3. YHuBepcabHbIe peryJssiTHBHbIE el CTBUS

CaMoopraHM3anusi | - COCTaBIISITh IUTaH, AITOPUTM PEIICHUS 3a/1a4H,

- BBIOMpATh CMOCOO pEImIeHHs ¢ YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEM,

- apryMEHTHpPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEUICHHN C YYETOM
HOBOH MH(OpMAIH.

CaMOKOHTPOJIb - BIIQJICTh HABBIKAMH II03HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX ICUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB,
BIIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS TMpolecca Hu
pe3yibTaTa peleHrs MaTeMaTHIecKou 3a1auu;

- TMPEIBUIIETHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPH PEIICHUH
3a/1aud, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENLCTB,  JAHHBIX, HAHJECHHBIX  OIIMOOK,  BBIIBICHHBIX
TPYAHOCTEMN;

- OIICHWBATh COOTBETCTBUE pe3yjIbTaTa IEIN U YCIOBUSIM, OOBSCHSTH
MPUYUHBI JOCTUXKEHUS WIM HEOCTHXKEHHS PE3yIbTaTOB JEATEIbHOCTH,
HaxOJUTh OIIMOKY, TaBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

IIpenmeTHBIX

1) cBOOOIHO ONEPUPOBATH MOHITUSMH: PALMOHAIBLHOE YUCIO, OCCKOHEYHAs MEpUOIYecKast
Ipo0b, MPOLEHTHI, UPPAlMOHAIBHOE YHUCIIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
YHCel, MOAYJIb JEHCTBUTEIBHOTO YHUCIA,IPUMEHSITh JAPOOM M TPOLEHTH I PELICHHS
NMPUKIAIHBIX 3aJad W3 pa3JIMYHbIX OTpacieil 3HAHWKW U PpeaJbHOM JKU3HU;IIPUMEHSATH
npuONIMKEHHBIE BBIYMCICHUSA, TpaBHJIA OKPYIJICHHs, TPHUKUAKY U OLEHKY pe3ysbraTa
BBIUMCJICHUI;CBOOOIHO  ONEpUpOBaTh IOHSATHEM. CTEMEHb C LENbIM  [OKa3zaTeseM,
UCMOJb30BATh MOAXOMANIYI0 (QOpMY 3alUCH JACHCTBUTEIBHBIX YHCEN IS PEIICHHS
MPAKTUYECKUX 3aJlad M MPEACTABIEHUS JAHHBIX;CBOOOJHO OINEpPHUPOBaTh MOHATHEM:
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apudmeTnyecKuil KOpeHb HATYpPaJIbHOM CTENEHH;CBOOOIHO OTIEpUPOBATH MOHSATHEM: CTEIEHb C
palMoHaNBHBIM  [MOKA3aTeNIeM;CBOOOHO  ONEepUpOBaTh MOHATHUSAMH. Jorapudm ducrna,
JeCSITUUHbIE U HaTypalbHbIE JOrapu(Mbl;cBOOOIHO ONIEPUPOBATH MOHITUAMHU: CUHYC, KOCUHYC,
TAHT€HC, KOTAaHT€HC YHCIIOBOTO apryMEHTa,0lepUpOBaTh MOHATHIMHU: aPKCUHYC, apKKOCHHYC U
apKTaHT€HC YMCIOBOT0 apryMEeHTa.

2) cBOOOHO ONEPHPOBATH MOHATUSIMHU: TOXKJIECTBO, YPAaBHCHUE, HEPABEHCTBO, PABHOCUIILHBIC
YpaBHEHUSI U YpPaBHEHHUSA-CICICTBUS, PaBHOCHUJIbHBIE HEPAaBEHCTBA,IPUMEHSITh pa3INyYHbIC
METOBI PEIICHUS PAlMOHATBHBIX U JAPOOHO-PAIlMOHAIBHBIX YpaBHEHHH, HMPUMEHSITh METOX
MHTEPBAJIOB JI PEIICHHUS HEPABEHCTB;CBOOOJAHO ONEPUPOBATH MOHATUSMHU. MHOTOYIEH OT
OJTHOM MepeMEeHHON, MHOTOWIEH C IEeTBIMU KO3 PHUIIMEHTaMH, KOPHA MHOTOUJIEHA, IPUMEHSTh
JieliecHe MHOrO4WIeHa Ha MHOTOWIEH C OcTaTkoM, TeopeMy be3dy m Teopemy Buera ans
peleHus 3a/1a4;CBOO0HO ONEPUPOBATH MOHATHAMH: CUCTEMa JTMHEHHBIX YPaBHEHUH, MaTPHIIA,
OTpEeACNUTENb MATpUIlbl 2 X 2 U €ro TeOMETPUYECKHI CMBIC]I, HCIIOJIb30BaTh CBOWCTBA
orpenenuTens 2 X 2 1y BEIYUCICHHS €r0 3HAYEHUs!, IPUMEHSATh ONPEIeTUTENH Ul PeIICHHS
CUCTEMbI JIMHEHHBIX ypaBHEHUH, MOJEIMPOBATh pealibHble CUTYAIlMd C MOMOIIBIO CHUCTEMBbI
JUHEWHBIX YpaBHEHHI,MCCIIEOBAaTh IOCTPOEHHBIE MOJAETM C TIOMOILIBI0 MAaTpHll |
ONpeAeIUTENEH, MHTEPIPETUPOBATH MOJIYUYEHHBIA PE3YyJIbTAaT;UCIIOIb30BaTh CBOMCTBA IEMUCTBUI
C KOpHSAMH Ui MpeoOpa3oBaHUs BBIPAKCHUN;BBITIOIHATE IPEOOpPa30BaHUS YHUCIIOBBIX
BBIpQXXEHUI, COIEp)KALIUX CTENEHH C PAalMOHAIBHBIM I0Ka3aTeeM;UCIoIb30BaTh CBOWCTBA
norapumMoB Juis mpeoOpa3oBaHusl JIOTapU(PMUIECKUX BBIPAKEHHI;CBOOOIHO ONEPUPOBATH
MOHATUSIMH. HPpallMOHANIbHBIE, TTOKa3aTeNbHbIE U JIOrapu(MUUYECKUEe YpaBHEHHsI, HAXOAUTh UX
pemieHrsT ¢ TIOMOIIBI0  PAaBHOCHJIBHBIX  MEPEXOJ0B HWJIM  OCYLIECTBISIL  IPOBEPKY
KOPHEH;IpUMEHATh OCHOBHBIE TPUTOHOMETpUYecKHe (OpMysbl JUisi  MpeoOpa3oBaHUS
TPUTOHOMETPHUECKUX BBIPAKEHUIT;CBOOOHO OINEPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, TMPUMEHATH HeoOXoauMble (OPMyNbl Ui PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YpPAaBHEHHII;MOICINPOBATh pPEaJbHbIE CHUTyallMd Ha S3bIKE aireOphl,
COCTaBJISATh BBIPAKEHHUS, YypaBHEHUS, HEpPABEHCTBA [0 YCJIOBHMIO 3a/ayd, HCCIEN0BaTh
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara anreOpsl.

3)cBOOOIHO OMEPHUPOBATh MMOHATUAMH. (GYHKIHUSA, CIIOCOOBI 3agaHus (YHKIMH, B3aHMHO
oOpaTHble (YHKUIWHU, KOMOO3UIMA (YHKIMHA, Tpaduk (QYHKIUH, BBIIOIHATH 3JIEMEHTapHbIC
npeoOpazoBanus TpadukoB  (QyHKIMI,CBOOOJHO  OMEPUPOBATH  IMOHATUSIMH. 00JACTh
ONpeNeNIeHUs W  MHOXXECTBO  3HaueHUH  (QyHKIMHM, HYIH (QYHKUUH, OPOMEKYTKH
3HAKOMOCTOSIHCTBA;CBOOOTHO ONEpUPOBATh TMOHATUSAMU: YETHBIE W HEUETHBIE (DYHKIMH,
nepuoanveckue (QyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAKCUMyMbl 1 MUHUMYMBI
dbyHKIMKM, HAWMOOJbIIEE W HAWMEHbIIEe 3HA4YeHHE QYHKIUM Ha TPOMEKYTKE;CBOOOTHO
OIIEPUPOBATH MOHATHAMM: CTETICHHAs (PYHKIMS C HATYPAIBbHBIM U IENIBIM ITOKa3aTesieM, rpaduk
CTETNIEHHON (DYHKLMHU C HATypaJbHBIM M LENbIM [OKazaTenaeM, rpaguk KOpHs N-OW CTENEeHU Kak
¢byHKIMH 0OpaTHOM CTENeHM ¢ HaTypalbHBIM I[OKAa3aTeNeM;0lepUpOBaTh MOHATHIMH:
JUHEHas, KBaJapaTuyHas U JApoOHO-TMHEHHas (YHKUMM, BBIIOJHATH SJIEMEHTapHOE
UCCIIEIOBAaHNE M TOCTPOCHHWE UX TIpaduKoB;cBOOOIHO  ONEPUPOBATH  OHATHIMH:
MoKasaresibHas U JjorapupmMuyeckas (yHKIMH, UX CBOHCTBAa M TrpaduKH, MCHOJIB30BaTh HMX
rpaduKu A pelieHus] ypaBHEHUIT;CBOOOJHO ONEpUpOBaTh MOHATHIMHU: TPUTOHOMETpUYECKas
OKPY’KHOCTb, orpezeneHue TPUTOHOMETPUUECKUX byHKIMI YHCIIOBOTO
apryMEHTa;UCIOIb30BaTh rpaguku GYyHKIMNA A UCCIIEAOBAHMS MPOIECCOB U 3aBUCHMOCTEN
IpU pElIeHUH 3a7ad M3 JPYTUxX Yy4eOHBIX NpPEeIMETOB M PEaJbHOM JKHU3HM, BBIPAXKATh
(dbopMyIaMu 3aBUCUMOCTH MEXy BETMUNHAMH;

4) cBOOOJHO OINMEPHUPOBATH MOHATHAMH. apudMETHUCCKass W TEOMETPHUECKass MPOrPECCHs,
0ecKkoHeuHO yOBIBaOIIasi TeOMETpUYECKast IPOrPECcCHs, TMHEHHBIA U 3KCIIOHEHIIMAIBHBIA POCT,
(dbopMyIa CIOXKHBIX MPOIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;UCII0JIb30BATh MPOTPECCUU
JUISL pelIeHUs] peajbHBIX 3aJau MPHUKIATHOTO XapaKTepa;cBOOOAHO ONEpUPOBATh MOHATHUSIMHU:
MOCJIEI0BATEIBHOCTh, CIOCOOBI 3aJaHUs TIOCIIEI0BATENbHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE
MI0CJIeIOBATEIbHOCTH, IOHMMATh OCHOBBI 3apPOXKJICHUS MaTeMaTHYECKOT0 aHaIM3a Kak aHajan3a
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OECKOHEYHO MaJIbIX;CBOOOIHO OMNEpPUPOBaTh TMOHATHUSMU. HENpEpbIBHbIE (DYHKLIHUU, TOYKU
paspbiBa rpaduka GyHKIIMH, aCUMIITOTHI rpaduka GyHKIMN;CBOOOIHO ONIEPUPOBATH TOHATHEM:
GyHKIUS, HEmpepbhlBHAasE Ha OTpe3Ke, MPHUMEHATHh CBOWMCTBA HENPEPHIBHBIX (QYHKUMH AJis
peleH s 33/1a4;CBOOOHO ONEPUPOBAThH MOHATUSAMU. TIepBasi U BTOpasi MPOU3BOIHBIC (DYHKIINH,
KacarenbHast K rpa@uky (QyHKIUU;BBIYUCISATH POU3BOJAHBIE CYMMbI, IPOM3BEIECHUS, YACTHOTO
¥ KOMIIO3UIMH JBYX (YHKIMH, 3HATh MPOU3BOJIHBIC AJIEMEHTAPHBIX (DYHKIUIL;HCIIONB30BaTh
TCOMETPUUYECKUIN M (PU3MUECKHUI CMBICT TIPOU3BOIHOMN VISl pEIICHUS 3a/1a4.

5)cBo60IHO OIIEepPUPOBATH MOHATUSIMHU. MHOXECTBO, orepanuu HaJl
MHO>KE€CTBAMU; UCIIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Ajisi ONMUCaHUsS peallbHbIX
NPOIECCOB W SABICHHWM, MpPHU pEIICHUH 3a7ad U3 JAPYIHX YUeOHBIX IpeIMEeTOB;CBOOOIHO
ONEpUPOBATh TOHATHSMH. ONpEJeNIeHHue, Teopema, ypaBHEHHUE-CIEICTBHE, CBOWCTBO
MaTEeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCHIIbHBIC YPABHEHUS M HEPABEHCTBA.

6) cBOOOTHO OMEPUPOBATH MOHITHUSIME: HATYPAILHOE U LIEJI0E YMCII0, MHOXKECTBA HATYPATbHBIX
U 1IeTIBIX YMCell, HCIIONIb30BaTh MpU3HakH fenuMocty 1ensix uucen, HOJl u HOK natypanbHbIX
qycen A peleHus 3a7ad, NPUMEHATh alropuT™M EBKiINAa;cBOOOTHO ONEpUpOBATh MOHATHEM
ocTaTKa 10 MOJYJIO, 3alMChIBaTh HATYPAJIbHBIC YMCIA B PA3IIMYHBIX MO3UIIMOHHBIX CHCTEMaXx
CUMCJICHUS;CBOOOITHO  ONEpUPOBATh MOHATHAMH. KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX ~ YHCEJ, NPEACTaBIsATh KOMIUICKCHBIE 4YHClIa B  anreOpandyeckod
TPUTOHOMETPUUECKON (hopMe, BHIOIHATH apuPMETUYECKUEe ONepaluu ¢ HUMU U U300paxarhb
Ha KOOPJAWHATHOM TJIOCKOCTH.

7) cBOOOIHO OTIepUPOBATh MOHSTHSIMH UppalroHaIbHbIE, MoKa3aTelbHbIE
u JorapumMuyeckue HEpaBEHCTBA, HAXOIUTh WX PEIIEHUS C IOMOIIBI0 PABHOCHIIBHBIX
MEPEXO/IOB,0CYIIECTBIATh ~ OTOOp  KOpPHEW  NOpH  pEIIEHUH  TPUTOHOMETPUYECKOTO
YpaBHEHHS;CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPAaBEHCTBO, MIPUMEHSATh
HeoOxonuMble  QOpMyJBl  JUISI  PELIEHUS  OCHOBHBIX  TUIIOB  TPUTOHOMETPUYECKUX
HEPaBEHCTB;CBOOOAHO ONEPUPOBATh MOHATHAMHU: CHUCTEMa M COBOKYITHOCTh YpaBHEHHA
Y HEPaBEHCTB, PABHOCUJIbHBIE CHUCTEMBI M CUCTEMBbI-CIICACTBHSI, HAXOAUTh PEUICHHUS] CUCTEMBI U
COBOKYITHOCTEH palMOHAIbHBIX, HPPALMOHATBHBIX, IOKA3aTENbHBIX WU JIOTapuPMHUUECKUX
YpaBHEHHI ¥ HEPaBEHCTB;pelIaTh pallOHAIbHbIE, HWpPpPALMOHANBHBIE, IOKa3aTelbHbIE,
norapupMHUUECKUe U TPUTOHOMETPUUECKHE YPaBHEHHS U HEPABEHCTBA, CO/IEPIKAIINe MOTYITH U
napaMeTpsl;IPUMEHATh TIpaduueckue MeTOAbl Al PpEeHIeHHs YpaBHEHUH U HEPaBEHCTB,
a TaKKe 3aJady C TapaMeTpaMM;MOJEIMpPOBATh pealibHble CUTYallMM Ha S3bIKE aiureOpsl,
COCTaBJISTh BBIPAKEHUS, YpPABHEHMs, HEPABEHCTBA M MX CHCTEMbI IO YCIOBHIO 3aJayH,
UCCIIEI0BATh TIOCTPOCHHBIE MOJEIH C UCIOIb30BAaHUEM amIapara ajareOpbl, HHTEPIPETUPOBATh
MOJyYEHHBIN pe3yybTarT.

8) cTpouth rpaguku KOMIO3HLIUK (YHKIUA C MOMOLIBIO IJIEMEHTAPHOTO WCCICIOBAHHS H
CBOMCTB KOMITO3MIIMK JBYX ()YHKIIMI,CTPOUTh TE€OMETPUYECKHE OOpa3bl YpaBHCHHH U
HEPaBEHCTB Ha KOOPAMHATHON IUIOCKOCTH;CBOOOJHO OINEPHPOBATH MOHATUSAMH. Tpaduku
TPUTOHOMETPUYECKUX (PYHKUUN;IPUMEHATh (DYHKUUU JJISI MOJAETUPOBAHUS U MCCIEIOBAHUS
peaIbHBIX MPOIECCOB.

9)uconb30BaTh ~ MPOM3BOJAHYIO Ui HCCeOBaHHS  (QYHKIUMK HAa  MOHOTOHHOCTH
U 3KCTPEeMYMbI;HaXOAUTh HauOoJbllIlee W HaUMMEHbIIEee 3HAUYCHUS (PYHKIMH HENpEephIBHOW Ha
OTpPE3Ke;UCIOIb30BaTh MPOU3BOIHYIO JIJISl HAXOKICHUS HAUIYYIIEro PEelIeHUs] B MPUKIAAHbIX,
B TOM YHCJIE€ COLMAIBbHO-I’KOHOMHYECKUX, 3a/1auax, JUIsl ONpeeNeHHs] CKOPOCTH U YCKOPEHHS
mporecca, 3amaHHoro (Qopmynoil wim TpaduKoM;CBOOOTHO OMEPUPOBATH TOHATHSIMHU:
nepBooOpasHasi, ONpeaesIEHHBINA UHTErpall, HaXOAUTh EePBOOOPA3HBIC AIEMEHTAPHBIX (DYHKIIHI
U BBIYUCISATBUHTErpal 1o ¢opmyne HpioTona—JIeiiOHMIa; HaXOAUTD MJIOUIAAN TUIOCKUX (UTYD
U O0BEMBI TET C TIOMONIBIO HWHTErpala;UMEeTh MPEACTaBICHHE O MaTeMaTHYeCKOM
MOJIETTMPOBAaHUM HA TpUMepe cocTaBieHUus JuddepeHIHanbHbIX  YpaBHEHUM;pelaTh
NPUKIIAJHbIE 3a/1a4M, B TOM YHUCIE COLMATbHO-SKOHOMUYECKOTO M (U3MYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOT0 aHaTN3a.

10) cBOOOAHO ONEPUPOBATH OCHOBHBIMU MOHSTHSIMH CTEPEOMETPUU NPU PEUICHUH 33134 H




8

MPOBEJCHUN MaTeMaTHYEeCKUX PACCyKACHUH;TPUMEHATh aKCHOMBI CTEPEOMETPHH H CIICJICTBUS
U3 HUX TpPU pElICHHMH TeOMETPUYECKHX 3aJ]ad;KJIacCU(pUIMpOBaTh B3aUMHOE PaCIOJIOKEHHUE
OpSMBIX B TIPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTBE, NPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE;CBOOOIHO OINEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C YIJIaMH B NPOCTPAHCTBE:
MEXAy MPSMBIMH B TIPOCTPAHCTBE, MEXKAY MPSIMOM M IUIOCKOCTBHIO;CBOOOJHO ONEpHUpOBATh
MOHATUSIMH, CBS3aHHBIMH C MHOTOTPAaHHUKAaMU;CBOOOJHO pAaCMO3HaBaTh OCHOBHBIC BHJIBI
MHOTOTPaHHHUKOB (mpu3ma, nUpaMua, HPSMOYTOIBHBINA napaJuleenures,
Ky0);Ki1accu(UIMpoBaTh MHOTOIPAaHHUKH, BRIOWPasi OCHOBAHHS JUIsl KJIACCU(PHUKALINK;CBOOOTHO
OIIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOIPAaHHUKOB INIOCKOCTBIO;BBIIIOTHATh
napayieNibHOe, LIEHTPAJIbHOE W OPTOTOHAIBHOE MPOEKTHPOBaHME (UTYp Ha IUIOCKOCTH,
BBIIIOJIHATE  M300pakeHHs (GUryp Ha IJIOCKOCTH;CTPOMTh CEUYEHUS MHOTOTPAHHHKOB
pa3UYHBIMU METOJIaMHU, BBINOJHSATH (BBIHOCHBIC) IUIOCKHE YEPTEIKH M3 PUCYHKOB IPOCTHIX
00bEMHBIX (uryp: BHUA CBEpXy, COOKY, CHHU3Y,BBIUHCIATH IUIOIIAAM IOBEPXHOCTEH
MHOTOTpaHHMKOB  (IpU3Ma, MUpaMHIa), TEOMETPHYECKHX Tel C  NPUMCHEHHEM
¢bopMyIT;,cCBOOOHO ONEpHUPOBaTh MOHATUSAMH. CHMMETPHS B IPOCTPAHCTBE, LEHTP, OCh
U TIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUU (UTYpHI;CBOOOIHO ONIEPUPOBATH
MNOHSATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATAM B IPOCTPAHCTBE;BBHINOIHSAT
JEeWCTBUS HAJl BEKTOpAMU;pelIaTh 3a7auyd Ha J0Ka3aTeIbCTBO MaTeMaTHUECKUX OTHOIICHUH U
HAXOX/ICHHE TE€OMETPUYECKHX BEJIMYMH, IPUMEHSAS W3BECTHBIE METOJbl NpPU pEIICHUN
MaTeMaTHYECKUX 3334 TOBBIIIEHHOTO M  BBICOKOTO YPOBHS  CIIOKHOCTH;IIPUMEHSTh
NPOCTEHIIEe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIMOHHBIE CHCTEMBI MIPU
pELICHHH CTePEOMETPUYECKHX 3aJa4;U3BJeKaTh, NPeoOpa3oBbIBATh U HMHTEPIPETUPOBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTypax, MPeCTaBICHHYIO Ha YepTekax
U PHUCYHKaX;[IPUMEHATh TOJYYCHHbIC 3HAHMUSA Ha TPAKTHKE. CPAaBHUBATh U aHAJIU3UPOBAThH
peaNbHbIE CHUTyallud, TNPHMEHSITh H3YYCHHBIE IIOHATHS B TIIpOIECCEe TIOMCKA PEIICHHS
MaTeMaTHYeCKd CHOPMYIUPOBAHHOW MPOOJIEMBI, MOJEIMPOBATH PpEAIbHbIE CUTYAIUH
Ha SI3bIKE TEOMETPHH, HCCIIEA0BATh TOCTPOCHHBIE MOJIETH C HCIOJIb30BAHHEM I'€OMETPHUIECKIX
NOHATUH W TeopeM, ammapara anreOpbl, pemiaTth MpPaKTHUYECKUEe 3aJadd, CBA3aHHBIE C
HAXOX/ICHHEM T'eOMETPHUYECKHX BEIWYMH,UMETh TIPEJACTABICHUsI 00 OCHOBHBIX JTamax
Pa3BUTHS TEOMETPUH KaK COCTaBHOM 4acTu pyHAaMEHTa Pa3BUTHs TEXHOJIOTHH.

11)cBOOOAHO ONMEPUPOBATH MOHSATUSIMHU, CBS3aHHBIMH C IHJIMHAPUYECKOH, KOHHYECKOH H
cepuueckoil MOBEPXHOCTSAMH, OOBSICHATH CIIOCOOBI MMONYyYCHHS;0NEPUPOBATh HMOHATHUSAMH,
CBSI3aHHBIMH C TEJIaMH BPAILCHUSA: [IIIINHIPOM, KOHYCOM, Cepoii 1 MapoM;paco3HaBaTh Tesa
BpamieHus (UMIMHAP, KOHYC, cdepa W map) M OOBICHATH CHOCOOBI MOJYYCHHS Tel
BpaIIECHU; KIacCCH(OUIIMPOBATh B3aMMHOE DACIOJNIOKEHHE CQepsl U IUIOCKOCTH;BBIYHUCIIATH
BEJIMYMHBI 3JIECMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHus, 00BEMBI U IMJIONIAU TOBEPXHOCTEH
MHOTOTPAHHHUKOB M TEJ BPAICHHS, TEOMETPUIECKUX TEl C MPUMEHEHHEM (hOpMyIT;cBOOOTHO
OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C KOMOMHALMAMU TEJl BPAIIEHUS U MHOT'OIPAaHHHUKOB:
MHOTOTPaHHUK, BMHCAaHHBIA B cdepy W ONHCAHHBIA OKOJO cdepsl, chepa, BIHUCAHHAS B
MHOTOTPAaHHUK WM TEJIO BPAIICHUS,BBIUMCIATE COOTHOLICHHUS MEXAY IUIOMIASIMH
MOBEPXHOCTEH M 00BEMaMM TOMOOHBIX TE;U300pakaTh H3y4daemble (UTYPHI, BBHITIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYp: BHJ CBEpXY, COOKY,
CHH3Y, CTPOHMTH CEUCHHS TeNl BPAIICHUS,H3BICKATh,MHTEPIIPETUPOBATh M TNPEOOPa30BBIBATH
MH(OPMAIIHIO O POCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PHCYHKaX; CBOOOJHO OIEPUPOBATH IMOHATHEM BEKTOP B MPOCTPAHCTBE;BBIIOIHATH ONEPAIN
Ha/l BEKTOPaMH, 3aJaBaTh IJIOCKOCTh YPaBHEHHEM B JEKAapTOBON CHCTEME KOOPIMHAT;peIIaTh
reOMETPUYECKHE 3aJa4l Ha BEIYUCICHUE YIIIOB MEXTy MPSIMBIMHU H IJIOCKOCTSIMU, BBIYHCIICHHE
paccTOSIHUKH OT TOYKHM A0 IJIOCKOCTH, B LIE€JIOM, Ha NMPHUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METoJa TpH PEIIeHWH; CBOOOIHO ONEpHpOBaTh MOHSATHAMH, CBA3aHHBIMHA C JIBWKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KEHUH; BBIMOJIHATH M300paKEHUSI MHOTOTPAHHUKOM H Tel
BpAIICHUs TPH MapajyieIbHOM TEpeHOCce, EHTPATIbHON CHMMETPHH, 3epKAIBHONH CHMMETPHH,
IIPU TIOBOPOTE BOKPYT MpPsIMO, mpeoOpa3oBaHusl 1Mo100usl; CTPOUTh CEUEHUS] MHOTOTPaHHHKOB
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¥ TeJl BpaLCHUs: CeYCHUS HUITHHpa (TapajuIebHO U MEPICHANKYIISIPHO OCH), CEYCHHs KOHYyCa
(mapayuielbHOE OCHOBAHHUIO U IPOXOJAINEEe Yepe3 BEpIINHY), CCUSHHs LIapa; HCIOJIb30BaTh
METOJIbI IOCTPOEHUSI CEYCHUM: METOJ CJIENOB, METOJ BHYTPEHHETO IPOEKTHUPOBAHMS, METOJ
[IepeHoca CEeKyIeHd IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUYECKUE YTBEPKICHUS; IHNPUMEHATH
reoMeTpuueckue (akTbl U1 PpEIIeHUs CTEPEOMETPUUYECKUX 3ahad, MPEANoararolux
HECKOJIbKO IIIaroB PELICHMs], €CIM YCIOBHs MPUMEHEHUS 3aJaHbl B SBHOM M HEIBHOH (opme;
pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MATEMAaTHMYECKHX OTHOIICHWM M HAaxOXKICHHE
FEOMETPUYECKUX  BEJIMYMH; IPUMEHATH [POrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIlUOHHBIE CHCTEMBl IIPH PEIICHUH CTEPEOMETPUYECKHMX 3a7ad; IPHUMEHATH
IIOJIyYEHHbIE 3HaHUs Ha MPAKTUKE. CpPaBHUBATh, AHAJIMU3MPOBAThb U OLICHUBATh pPEAJbHBIC
CUTyalluy, IPUMEHATh U3yYCHHBIC TIOHATHA, TEOPEMBI, CBOMCTBA B IIPOLIECCE MONUCKA PEIICHUS
MaTeMaTH4eCcKu c(hOpMYITUPOBAHHOM MPOOIEMbI, MOJICIMPOBAThH PEATbHBIC CUTYallUU Ha SI3bIKE
TE€OMETPHH, UCCIEN0BATH IOCTPOCHHBIE MOJEIHU C UCIOJIb30BAHUEM T'€OMETPUYECCKUX MTOHATHN
U TeopeM, ammaparta ajareOphl, peraTth MPaKTUYEeCKHUEe 3a7a4yH, CBA3aHHBIE C HAXOXJICHUEM
reOMETPHUECKUX BEJIMYMH; UMETh MPEICTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTUS I'€OMETPHUU
KaK COCTaBHOW 4acTH (pyHAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

12)cB0OOIHO OMEpPHpPOBATh MMOHATHAMHU. Tpad, IUIOCKHA Tpad, CBA3HBIM Trpad, myTh
B Tpade, Ienb, LUKJI, AECPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYaHHOTO SKCIEPUMEHTA;
CBOOOJTHO OIEPUPOBATH IOHATHAMHE: CIy4ailHbI SKCIEPUMEHT (OIbIT), ciydaifHoe coOBITHE,
AJIEMEHTAPHOE ClIydailHOe COOBITHE (RJIIEMEHTAPHBIA HCXOJ) CIyYalHOIO OIbITa, HAXOIUTh
BEPOSITHOCTH COOBITMM B OIBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSMY;
HAaXoMUTh H (HOPMYIHpPOBATH COOBITUS: TIEpeceYeHHe, OOBEAMHEHHWE MAHHBIX COOBITHIA,
COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh JUarpaMMbl Oijepa, KOOPAMHATHYIO
OpSIMYyIO JUIS pELIeHHs 334ad, IOJb30BaTbCs (OPMYNOM CIOXKEHUS BEpPOSTHOCTEH Ui
BEPOSATHOCTEM JBYX M TpeX CIIy4alHBIX COOBITHH; ONEpPUpPOBATh MMOHATUSAMH. YCIOBHAs
BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEW, HE3aBUCUMBIC COOBITHSA, JE€PEBO CIY4alHOTO
HKCIEPUMEHTA, HaXOAUTh BEPOSITHOCTU COOBITUH C MOMOILIbIO IPaBUIa YMHOXEHHUS, AepeBa
CIIy4ailHOTO OIBITa, WCHOJB30BaTh (POpMyNy MOIHOM BeposTHOCTH, (opmyny baiteca mpu
pelIeHNH 3a/ad, ONpeAesATh HE3aBHUCUMOCTb COOBITUH 1O (opMynae M IO OpraHU3aLUU
CIly4ailHOrO OSKCIIEPUMEHTA; NPUMEHITh M3yYCHHble KOMOMHATOpHBIE (OPMYNbI IS
NEPEeUYHCIICHUs 2JIEMEHTOB MHOXKECTB, JIEMEHTAPHBIX COOBITHH CIy4allHOTO OMNbITA, PELICHUS
3aja4d 1Mo TEOPUU BEPOATHOCTEH; CBOOOTHO ONMEpUpPOBATh MOHATHAMH: OWHAPHBIA CITydaiHbIH
ONBIT (MCIIBITAHUE), YCIIEX U HeyJaadya, He3aBUCHMBIC MCIIBITAHNS, CEPHS UCIIBITAaHUH, HAXOIHUTh
BEPOSITHOCTH COOBITHI: B CEpUM HCHBITAHWHA [0 TIEPBOrO YCIexa, B CEPUU HCIBITAaHHH
bepHymiu, B ombiTe, CBA3aHHOM CO CJIy4allHBIM BBIOOPOM K3 KOHEYHOW COBOKYITHOCTH,
CBOOOJHO ONEpUPOBATh MOHATUSAMH. CiydaiiHas BEIWYHMHA, pACIpEeleHUE BEPOSTHOCTEH,
Auarpamma pacupeseneHus, OnHapHas cilydaiiHas BeIMYMHA, FeOMETPUYECKOe, ONHOMUAIBHOE
pacpeneieHue.

13)omepupoBaTh MOHATHUSMU. COBMECTHOE pACIpEeiCHHE JBYX CIy4allHbIX BEJIWYHH,
UCMOJb30BaTh TaOJIMIy COBMECTHOTO paclpeiesieHus JABYX CIIy4allHBIX BEJIMYMH JUIS
BBIICIICHUS. PACHpPElEICHNs KaKIOM BEJIWYMHBI, ONPEIEICHHUS HE3aBUCHUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh IMOHATHEM MAaTEMAaTUYECKOTO OXHIAHUS CIy4alHOM
BEJTMYHMHBI (pacIipe/ieNieH s1), IPUMEHITh CBOMCTBA MAaTEMAaTHYECKOTO OXKHIAHUS TIPH PEIICHUN
3aja4, BBIYUCIATH MaTEeMaTHYECKOE OXHUJaHUE OWHOMHAIBHOIO U T'€OMETPHYECKOTrO
pacrpenieneHuii; cBOOOJHO ONEPUPOBATh MOHATHUSAMM: AUCHEPCHUs, CTAHIAPTHOE OTKIOHEHUE
CIIy4alHOM  BEJIMYWHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUU  CIy4YalHOW  BEJIMYMHBI
(pactipeniesieHus) pY pPELICHUH 3alad, BBIYUCIATH TUCIEPCHUI0 M CTAaHAAPTHOE OTKIOHCHHUE
TrE€OMETPHUYECKOT0 U OMHOMHAIBHOTO  paclpelesieHHil;  BBIYHCIATH  BBIOOPOYHBIE
XApaKTEepUCTUKM 1O JaHHOM BBIOOPKE U OLICHWBAaTh XAPaKTEPUCTUKU TIEHEpaJbHOU
COBOKYITHOCTHU JIJAHHBIX MO BEIOOPOUYHBIM XapakTeprucThkaMm. OLeHNBaTh BEPOSATHOCTH COOBITHIA
U TIPOBEPATH  MNPOCTEHIINE  CTATUCTHYECKHE  TUIOTE3bl, IOJB3YSACHh  HM3YyYEHHBIMH
pacupeneeHUsIMU.
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1.4. Koiu4yecTBO YacoB HA OCBOEHHE MPOrpaMMbl y4eOHOT0 NpeaMeTa:
MaKCHUMaJIbHOM y4eOHOM Harpy3ku oOydaronierocst 3244aca, B TOM YHCIIE:

NJIs1 0YHOM (pOPMBbI O0yUECHMUS:
00s13aTeNbHOM ayIUTOPHOI yueOHOI Harpy3ku oOyyatomierocs 3184acos;

KOHCYJIbTAIMKU 6 9acoB.



11

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»

U1 OYHOU (pOpMBI 00yUEHHUS

HaumenoBanune Cogepskanne yueGHOro MaTepHaia MPAKTHYECKHE 3aHATHS, O0Bbem
Pa3/esIoB U TeM CaMOCTOSITe/IbHAS padoTa 00y4aoLnXCs 4acoB
1 2 3
1 cemectp 94/42
Pa3gen 1. Uncaa u Beruncjaenns. MHoxecTBa.
Tema 1 Copepxanne yueOHOr0 MaTepHaJia 8/2
PazBurTne 1 | 1.lenbie u paunoHaibHble uncna. JeiictButensuble uncna. [Ipubiamkennsie Berancienus. [IpubnmkenHoe 3HaueHne
MOHATHUA 0 YHCJIe BEJIMYMHBI U IOTPELIHOCTH IPUOIIKESHUH. 2
2 | 2KommiekcHble yncna. ApudMeTHIECKrEe SHCTBUS Hall KOMIUIEKCHBIMH YHCIIAMH. 2
3 | 3.KommekcHble uncna. Tpuronomerpudeckas popma 3aliucH YHCITa 2
4 | 41IpakTuyeckas padora Ne 1 «[loHsATHE MHOXKECTB YHICET» 2
5 | 5.BxonHol KOHTPOIB 2
Pa3znen 2. ®yHkuum u rpapukn
Tema 2 Copepxanne yueOHOr0 MaTepHaJia 8/4
DOYyHKUMH, UX 6 | 1.®ynkunu. CriocoOsl 3aganust yHkuun. ['paduku ynxmuu. CBolicTBa QyHKINH. 2
CBOMCTBA M 7 | 2.06patubie pynkuuu. O6nacTe onpeaeneHus 1 001acTh 3HaYeHni obpaTtHol GyHkuun. I'paduk oOpaTHOMI 2
rpaguKu. ¢byukunu. Craoxnas GYHKIUSA (KOMIIO3UIIHS)
8 | 3.IIpakrunyeckasi pagora Ne 2 «dynkiun. CBoiicTBa QyHKIHI» 2
9 | 4.IlpeobpazoBanue rpadukoB GyHKIMH. Buabl mpeodpa3oBaHui. 2
10 | 5.I1pakTnyeckas padora Ne 3 «lIpeobpazoBanus rpapukoB QyHKIHI» 2
11 | IIpodeccnoHATHHO-OPMEHTHPOBAHHOE CO/IEP:KAHNe 2
6. Onrcanne MPOM3BOACTBEHHBIX IPOIIECCOB C HOMOIIBIO IPaUKOB (DyHKITHHA
Pa3nen 3. OCHOBBI TPMTOHOMETPUH
Tema 3 Coaep:xanue yueOHOro MaTepuaJa 10/6
Tpuronomerpuye | 12 | 1. Paguannas Mepa yria. BpamarensHoe asrKkeHre. TpUroHOMETpHUYECKask OKPYKHOCTh 2
cKHue BeIpaxeHus | 13 | 2.Cunyc, KOCHHYC, TAHI'€HC U KOTaHTeHC yncia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXK/ICCTBA, 2
14 | 3.IpakTnyeckas padora Ne 4 «Tpuronomerpuyeckre GyHKIUH YUCIOBOTO apryMEHTa» 2
15 | 4. ®opmyinsl npuBeaeHusi. CHHYC, KOCHHYC U TAHT€HC CyMMBI M pa3HOCTH ABYX yriioB. CHHYC M KOCHHYC JBOWHOTO 2
yriaa. @opMyJibl IOJIOBHHHOIO YIJIA.
16 | 5.00peobOpazoBaHuss CyMMBI TPUTOHOMETPHYECKHX (DYHKIMI B MPOU3BECHUE U TIPOU3BEICHUS B CYMMY. Bhipakenue 2
TPUTOHOMETPUYECKUX (PYHKLMI Yepe3 TAHTeHC MOJIOBUHHOTO apryMeHTa.
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«[lapajienbHOCTD 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. IIpakTtuyeckast 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 «MppanyioHansHble 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 JOTapU(PMUIECKAX BRIPRKESHHI» 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/-
MHuoOKecTBA. 124 | 1 ITonstue MuoOKecTBa. [TomMHOKecTBO. Onepaliui ¢ MHOYKECTBAMH. 2
JJ1eMeHTbI 125 | TIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHUE 2
Teopuu rpaoB 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. Unopmannonnoe odecneyeHue 00yueHust

[lepeuenr pekoMeHAyeMbIX Yy4yeOHbIX u3naHui, WHTEepHET-pecypcos,
JOTIOTHUTEIHFHOU JTUTEPATYPBI

OcHoBHas JMTEpaTypa:

. HNanasH, A. A. Maremaruka : yueOnuk / A.A. lagasa. — 3 u3f.,
ucop. u gon. — Mocka . MH®PA-M, 2023. — 544c. — (Cpennee
npodeccuoHanpbHoe oOpaszoBanue). - ISBN 978-5-16-012592-3. -Tekcr:
anekrponHbii. - URL: https://znanium.com/catalog/product/1891827

. Hanasu, A. A. COopHHUK 3a/1a4 10 MaTeMaTHKe | ydeOHoe mocobue /
A. A. lagasa. — 3< u3a. — Mocksa : DOPYM : UHOPA-M, 2021. — 352. —
(ITpodeccnonanproe obOpazoBanue). - ISBN 978-5-91134-803-8. -Tekcr
anexkTpoHHbIA. - URL: https://znanium.com/catalog/product/1362444

. FOxno, H. C. Marematuka : yuebnuk / H.C. FOxHo. — Mocksa :
NHOPA-M, 2023. — 204c. — (Cpennee npodeccroHaibHOE 00pa3oBaHKE). —
DOI 10.12737/1002604. - ISBN 978-5-16-014744-4lexcT : 3NCKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1906092

JlonoJIHUTeIbHAS JINTEPaTypa;

. bapaymkun, B. B. MaremaTtuka. DjeMeHThI BBICIIEH MaTEMaTHUKH .
yueOHuK : B 2 Tomax. Tom 1 / B. B. bapaymkun, A. A. IIpokodbeB. — Mocksa :
KYPC : HH®PA-M, 2021. — 304 c. — (Cpemuee mnpodeccroHanbHOE
obpazoBanue). — ISBN 978-5-906923-05-9- Tekcr : 37eKTpOHHBIH. — Pexum
nocryma: https://znanium.com/read?id=372717

J bapaymikun, B. B. Maremaruka. D1€MEHTHI BBICIICH MAaTE€MaTHKU !
yueOHuK . B 2 Tomax. Tom 2 / B.B. bapaymikun, A.A. IIpokodneB. — MockBa :
KYPC : HH®PA-M, 2022. — 368c. — (Cpemnee mnpodeccuoHaabHOe

obpazoBanue). — ISBN 978-5-906923-34-9. —Tekcr : 37MeKTpOHHBIN. — Pesxxnm
nocryma: https://znanium.com/read?id=380017

. Marematuka : ydeOHoe mocobome / M. M. UYepnemos, H. b.
Kap6aunnckas, E. C. Jlebenera, E. E. XaputonoBa ; monx pemaknuerr M. M.

UYepnenoBa. — 3¢ u3z. — Mocksa : Poccuiickuii rocy1apcTBEHHBIN YHUBEPCUTET
npaBocyaus, 2022. — 336 c. — ISBN 978-5-93916-959-2. Fexkcr
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SJIEKTPOHHBIN // DIeKTpoHHBIN pecypce nudpoBoii oopazoBarenbHol cpeabl CITO
PROFoopazoBanue : [caiit]. — URL: https://profspo.ru/books/122921

. Abnymmuna, K. P. Marematuka : yueOnmk mms CIIO / K. P.
AGnynnmuna, P. I'. MyxamerauaoBa. — CaparoB : I[IpodoOpazosanue, 2021. —
288 c. — ISBN 978-5-4488-0941-5. FFekct : ayeKTpoHHBIN // DIeKTpOHHBIN
pecypc nudpooii odpazosatensHoit cpenpl CIIO PROFoOpazoBanue : [caiiT]. —
URL: https://profspo.ru/books/99917

. HIumora, JI. 1. Matematuka : yaebHoe nocodue / JI.W. [llumosa, A.E.
[Iumos. — Mocksa : UH®PA-M, 2020. — 23&. — (Cpennee npodecCuoHaIbHOe
oOpaszoBanue). — ISBN 978-5-16-014561-7. —TekcT : 31MeKTPOHHBIN. — Pexnum
nocryma: 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

IMPOBCACHUA IIPAKTHUYCCKUX BaH}ITPIﬁ,

Ja00paTopHBIX padorT,

WHIMBUIYaJbHBIX 33JIaHUM, POEKTOB, UCCIIC0OBaHUM.

TECTUPOBAHUA,

da TakKXXC BBIIIOJHCHUA O6y‘IaIOHII/IMI/ICH

[Inanupyembie pe3ynpTaThl OCBOCHUS 001eo0pa3zoBaTenbHOl aucuuiuinabl B cootBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

dI'oC COO.

Koa n nHaumeHoBaHue
(opMupyeMBbIX KOMIIETEH LU

[InanupyemMble pe3ybTaThl 0CBOCHHUS THCIUIIIUHBI

Oo01mmue

JucuunjuHapHbie (MpeaMeTHbIe)

OK 01. Bribupath cnocoOs
pereHus
npodeccuoHaIbHON

3aJa4

JCATCIIbHOCTHU
IIPUMEHUTECIILHO
K pa3/IMYHbIM KOHTCKCTaM

B wacTtu TpyaoBoro BocnutaHus:
- TOTOBHOCTb K Tpyly, OCO3HaHHE LIEHHOCTU
MacTepcTBa, TPYA0II00HE;

- UHTEpec K pa3IMYHBIM chepam
npo¢hecCuoHaIbLHON ACSITETbHOCTH,
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

MO3HABATENbHBIMU JCHCTBUSIMU:
a) 0a30BbIC JJOTMYCCKHE ACHCTBHS:

- CaMOCTOSITETILHO (bopMynupoBaTh u
aKTyaJIM3UpoBaTh TMpoOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE,

- YCTaHABJIMBATh CYIICCTBCHHBIH NPU3HAK WIIH
OCHOBaHUS JUIsl CPaBHEHHUsA, KiIacCU(DUKAIMUA H
00001IeHNS;

- OmpeneNATh ILEIH  JIeATSIbHOCTH,
napaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
- BBIABJISATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B
paccMaTpUBaeMbIX SIBJICHUSAX;

- BHOCUTh KOPPEKTUBBI B JIEATCIHHOCTD, OIICHUBAThH
COOTBETCTBHE PE3yJbTaTOB IIEJsIM, OICHUBATh
PHUCKH MOCIICICTBHIA JCSITEIBHOCTH,

3a1aBaThb

-BJIaJIETh METOJAMH J[OKa3aTeJbCTB, AalTOPUTMAMU PELICHUS
3aga4; yMeHHe (OpMyIUpOBaTh ONpEACICHUS, AaKCHOMBI U
TEOPEMBI, IPUMEHSTh HX, IPOBOIUTH JOKA3aTEIbHbIC PACCYKIACHUS
B XOJIC PELICHUS 3a/1a4;

- YMETh ONEpUPOBATh MOHATHAMHU. CTENECHb 4YHCIA, JIorapupm
YHCIa;  YMCHHE  BBIOJNHATH  BBIYMCICHUE  3HAYCHUH U
peoOpa3oBaHusl BBIPAKEHUH CO CTENEHSAMH | JIoTapudpmami,
npeoOpazoBaHus APOOHO-PAIIOHATBHBIX BRIPAKEHHH;

- yMeThb  OIEpUpOBAaTh  IOHATHIMHU: panoHabHEIE,
UppanoHaIbHbIC, TIOKAa3aTeNIbHBIC, CTENICHHBIE, JTIOTapU(PMHUICCKHUE,
TPUTOHOMETPUYECKUE YPaBHEHHUS H HEPABEHCTBA, HX CHCTEMBI;

- yYMETh OINEpPHPOBaTh TOHITUAMHU. (QYHKIUS, HEMpepbIBHASL
GyHKIUMS,  TPOM3BOAHAS,  NEPBOOOpa3Hasi,  ONpECIICHHBIN
UHTETpaJ; yMETh HAXOMUTh MPOU3BOJHBIC  DIEMEHTAPHBIX
(GYHKIUH, HCIONB3Ysl CIPAaBOYHBIE MaTepHajbl, HCCIEIOBATh B
OpOCTEHIIMX Cly4assx (YHKIMA HAa MOHOTOHHOCTH, HAXOJUTh
HauOONbIINE W HaWMEHbIINE 3HAaYeHUs (YHKIOUH; CTPOUTH
rpagukd  MHOTOWICHOB  C  HCIHOJB30BAaHHMEM  armapara
MaTeMaTHYecKOro aHalW3a, NPUMEHSATh IPOM3BOAHYIO  IPH
pemieHMM  3aJad = Ha  JBIDKCHHE;  pemaTh  [PaKTHKO-
OpPHEHTHPOBAHHBIE 33/1aul  HAa HAWOOJbIINEe W HAWMEHBIIHE
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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 IPOU3BOJAHYIO JIJISI  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 2.3.BEBIIOIHATE KOMIUIEKC
paboT MO KalUTATEHOMY
[PEMOHTY HE()TSHBIX U Ta30BBIX

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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CKBaXHH.

npoeCCUOHATPHON AEATEIBHOCTH, CBS3aHHBIM
C MaTeMaTUKOM U €€ NPUII0KEHUSIMH,

-yMEHHE  COBEpIIATh OCO3HAHHBIA  BHIOOP
Oynymeit  mpodeccun U peanu30BBIBATH
COOCTBEHHBIC )KM3HCHHBIC TUIAHBI,

-TOTOBHOCTH u CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa3oBaHUIO u
caMoO0Opa30BaHUIO HA NPOTSHKEHUM — BCel
KHU3HH,

-TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU

MIPAKTUYECKUX 3a7a4 MaTeMaTU4YECKON
HaIPABJIEHHOCTH;
OBnanenue YHHUBEpCATbHBIMU yu4eOHBIMU

HO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BbIC UCCIIEIOBATEILCKUE ICHCTBHSL:

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

- MPOBOJIUTH CAMOCTOSITEIFHO CIITAHUPOBAHHBIN
AKCIEPUMEHT, HCCIIEIOBAHUE TI0 YCTAHOBJICHHUIO
0COOEHHOCTE  MaTeMaTHYeCKOro  OOBEKTa,
SIBJICHHS, TIPOIECcCa, BBISBICHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SBIICHUSMU, TIPOIIECCAMH;

- CaMOCTOSATEIBHO (HOPMYITUPOBATH 000OIICHHS
U BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO
HaOJro/IeHUS, WCCIICIOBAHMS, OILICHUBATh
JIOCTOBEPHOCTh ~ TOJYYCHHBIX  Pe3yJIbTaTOB,
BBIBOJZIOB 1 00OOIIEHNI;

- TPOTHO3UPOBATb  BO3MOXKHOE  DPa3BHUTHE
npoIiecca, a TaK)Ke BBIIBUTATh MPEIIOI0KCHUS

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
pelmieHun y4eOHBIX 3a7a4, NPUHUMATh IIEb
COBMECTHOM  JIEATENIbHOCTH,  IUIAHUPOBATH
OpraHU3aIHIo COBMECTHOI paboTHI,
pacnpenensatb BUABI pabOT, JOroBapUBaThCH,
o0CcyXmaTh TPOIECC U PE3yabTar pPabdOoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEMH;

- y4acTBOBaThb B TPYIIOBBIX (opMax padOTHI
(oOcyxxnenusi, OOMEH MHEHHUH, <MO3TOBBIC
HITYPMBI» M HHBIE), BBITOIHATH CBOI YacTh
paboThl ¥ KOOPAWMHHPOBATH CBOM JICUCTBUS C
IPYrUMH  WICHaMH  KOMAaH[bI, OIICHUBATH
KauyeCcTBO CBOETO BKJIaJa B OOIIUN MPOAYKT IO
KpUTEPHUsIM, cPOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMOJCUCTBUS.

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
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¢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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