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1. HACHHOPT PABOYEM ITIPOTPAMMBI YYEBHOI' O NPEIMETA
«MATEMATHUKA»

1.1. Ob6aacThr npuMeHeHHs padoyeii MPorpaMmbl

PaGouast mporpamMma  y4eOHOTro  mpeaMeTa  SIBISCTCS  4YacTbi0  OCHOBHOM
npodecCuoHaBLHOM 00pa30BaTEILHOMN MPOTPAMMBI.

1.2. MecTo y4eOHOro npeamMera B CTPYKType 00pa3oBaTe/ibHOM IPOrpaMMBbl

VYuebublii nmpeaMer «MarteMaTHKa» OTHOCHTCS K HPOQMIBHBIM yYeOHBIM IpeaMeTaM
o01ieo0pa3oBaTeIbHOM  MOATOTOBKU. Y4eOHbI mnpenmer «MaTemaTuka» u3ydaeTcsd Ha
yriayOJIeHHOM YPOBHE.

Oco0oe 3HaueHHE y4eOHBIN MpeaMeT UMeeT NMpu (HOPMUPOBAHUM M PA3BUTHH OOIIUX U
npohecCuOHANBHBIX KOMIIETCHIIUNI:

OK 0l1. BreiOupare cnocoObl pemieHus 3aaad  MpodhecCHOHATBHON JCATEIHHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEICTBAa IOMCKA, aHAIM3a U HHTEpIpEeTaluu
uHpopMaliu ¥ UH(DOPMALIMOHHBIE TEXHOJIOTMU MJI BBIMOJIHEHHs 3a1ad MnpodeccruoHalbHOI
JESITEIIbHOCTH.

OK 03. IlnanupoBath 1 peann3oBbIBATh COOCTBEHHOE MPO(ecCHoHalIbHOE U TUYHOCTHOE
pa3BUTHE, TMPEIIPUHUMATEIBCKYIO JAEITeIbHOCTh B MPOQECCHOHANBHON cdepe, HUCIONIb30BaTh
3HaHUA 10 (PUHAHCOBOM IPaMOTHOCTH B PA3IMYHBIX )KU3HEHHBIX CUTYaLUsX.

OK 04. 3¢ddexTruBHO B3aNMOICHCTBOBATH U PaO0OTATh B KOJUICKTHBE H KOMaH/IC.

OK 05. OcyImecTBisATh YCTHYIO M NMHACbMEHHYI0 KOMMYHHUKAIIMIO HA TOCYJapCTBEHHOM
a3pike Poccuiickoit ®enepanuu ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTA.

I[IK 1.1. BeIMOAHATE PEMOHT W MOHTaX CHUCTEM BOJIOCHAOXXEHHS, BOJOOTBEICHUS M
OTOIUJICHHS.

1.3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHS Y4eOHOI0 npeaMeTa

Pabouas nporpamma ydueOHoro npeamera «MaremaTtuka» pa3paboTaHa B COOTBETCTBUU C
®I'OC COO, na ocHoBe TpeboBanuii denepanbHOl 00pa30BaTEIBLHON MPOTPAMMBI CPETHETO
o011ero o0pa3oBaHus.

B pamkax ocBoeHHs conepkaHus y4eOHOTo mpeamera «MaTeMmaTukay, o0ecreunBaeTcs
JIOCTH)KEHUE 00YYaIOUIMMHUCS CIEAYIOUIMX Pe3yJIbTaTOB:

JIMYHOCTHBIX
B vactn -cOpMHPOBAaHHOCTh TPAKIAHCKOW TMO3UIMK  OOydYaroIIerocs Kak
rPakKJAaHCKOr0 aKTHBHOTO ¥  OTBETCTBEHHOTO 4YJ€Ha POCCHUHCKOrOo 0OIIecTBa,
BOCIIMTAHHUA MpEJICTaBICHHEe O MaTeMAaTUYECKUX OCHOBax (DyHKIIMOHUPOBAHUS

Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOIEAyp TpaKIaHCKOro o0IIecTBa
(BBIOOpPBI, ONpPOCHI W JpPYyroe), yMEHUE B3aUMOJICHCTBOBATH C
COLMANBHBIMA WHCTHTYTaMH B COOTBETCTBUU C WX QYHKIMSIMH W

Ha3HAYEHHUEM.
- cOpMHUPOBAHHOCTh POCCHUCKOM TPaKIaHCKOW HICHTHYHOCTH,
B qactu YBOKEHUS K MPOILIOMY UM HACTOSIIEMY POCCHIMCKONM MaTeMaTuKH,
NATPHOTHYECKOI0 | jeHHOCTHOE OTHOIIICHHE
BOCIIHTAHHS K JOCTHXKEHMSIM  POCCHHCKMX  MAaT€MAaTHKOB U POCCHICKOM
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MaTeMaTUYECKOM LIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHKEHUU B JIPYTHUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

B yacTu 1yxoBHO-

- OCO3HAaHME  JYXOBHBIX  LIEHHOCTEM  POCCUHCKOTO  Hapoja,
c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEICHHUS,

HPaBCTBEHHOT0 CBA3aHHOI'O C IPAKTUYECKUM IIPUMEHEHHEM JOCTH)KEHUH HAyKd H
BOCIIUTAaHUA JIeATETLHOCTBIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOWYMBOTO Oy AyIIEro;
- ACTETUYECKOE OTHOILICHNUE K MUPY, BKJIFOUYAs 3CTETHKY MaTEeMaTHYECKUX
B yactu 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUH, pacCykKICHUH,
ICTETHIECKOro BOCITPUUMYHBOCTh
BOCIIHTAHHUS K MaTeMaTUYECKUM aclleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;
- c(OPMHPOBAHHOCTh YMEHHS NMPUMEHSITh MAaTEMAaTUYCCKUE 3HAHHS B
B uacrn WHTEpecax 3/0pOBOTO0 M 0e30macHOro oOpasa >KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIICHHE K CBOEMY 3JI0POBBIO (3mopoBoe MUTaHUE,
BOCIIMTAHUS cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PeryJsipHas pusnueckas
AKTUBHOCTh),  (PM3MUYECKOE  COBEPIICHCTBOBAHWE TMPH  3aHATHUAX
CIOPTHBHO-03/I0POBUTEILHON JICATEIBHOCTHIO;
- TOTOBHOCTh K TPYJIY, OCO3HAHHE LIEHHOCTH TPYIOJIOOMs, MHTEpEC K
B yactu pa3nu4HbIM cepam MpodhecCHOHAIBHOW JesITeIbHOCTH, CBA3aHHBIM C
TPyA0BOIo MaTeMaTUKOMN
BOCIIMTAHUS U e€ NPUIOKEHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIM BHIOOP OyaylIeit
npoecCud W PealM30BbIBATH COOCTBCHHBIC JKU3HEHHBIC ILUIAHBI,
rOTOBHOCTh u CIIOCOOHOCTh
K MaTeMaTH4ecKoMy 0O0pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH
BCE JKM3HM, TOTOBHOCTb K aKTUBHOMY YYacTHIO B pEIICHUH
NPaKTUYECKHX 3a/1a4 MATEMaTUYECKON HANIPaBJICHHOCTH;
- c(hOopMHUPOBAHHOCTh HKOJIOTHYECKOM KyJIbTYpbl, TOHUMAHUE BIUSHUS
B uactn COITMATbHO-9KOHOMHUYECKUX TIPOILIECCOB HA COCTOSHHE IPUPOIHON U
IKOJIOrH1ECKOT0 COLIMAJIBHOM Cpe/ibl, OCO3HAHUE III00AJIBHOIO XapaKTepa HKOJOTHUYECKUX
BOCIIMTAHUS

npo0OsieM, OpHEeHTAalusl Ha NPUMEHEHHWE MaTeMaTHMYeCKUX 3HAaHUU JUIs
pelieHuss 3agad B O0JIaCTM  OKpYy)Karollell cpelpl, IUIAHUPOBaHUE
MOCTYIIKOB U OIIEHKM MX BO3MOYKHBIX MOCIEACTBHM IJISi OKpYyXKarouieu
Cpenbl;

B yacTn nensocTn
HAY4YHOI0
MO3HAHUSA

- c(hopMUPOBAHHOCTH MHPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAayKd M OOIIECTBEHHOW MPAKTHKH,
MMOHUMaHUE MaTeMaTU4YeCKOn HayKU
Kak cdepbl 4YenoBeUeCKOW IesATENbHOCTH, JSTaloB €€ pa3BUTHUS H
3HQYUMOCTH JUISI  Pa3BUTHS  ITUBUJM3AIMH, OBJAQJCHHUE  S3IKOM
MaTEeMAaTHUKd U MAaTeMaTUYECKOW KyJIbTYpOH KaK CpPEACTBOM TMO3HAHHUS
MHpa, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO W HCCIEI0BATEIbCKYIO
JIeATEITbHOCTh MHANBUIYAIBHO U B TPYNIIE.

MeranpeaMeTHbIX

1. YuuBepcajbHbIe YueOHbIE O3HABATEIbHbBIE H1eHCTBUS

Ba3zoBbie
JOrn4yecKue
HeHcTBUA

- BBUIBIISITB M XapakTEpPU30BaTh  CYIIECTBEHHbIE  IMPU3HAKU
MaTeMaTUYeCKUX OOBEKTOB, MOHATUA, OTHOIICHHH MEXTYy MOHATHUSIMH,
(dhopMynupoBaTth onpeaeneHus MOHSITUH, yCTaHaBJIUBATh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PUKAIMKU, OCHOBAHHS NIl 0000IIEeHUS
Y CpaBHEHHUS, KPUTEPUHU TPOBOJIMMOI0 aHAJIN3a;




- BOCHpPUHUMATbH, (OPMYJIHPOBATH W MPeoOPa30BHIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTpHIATEIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIHeE,
YCIIOBHBIE;

- BBISIBJIATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTHBOpeuus: B (pakTax, JAHHBIX, HAONMIOJACHUSAX U YTBEP)KICHHSX,
npesarath KpUTEpHUH
JUISL BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

- JIeJIaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAETYyKTHUBHBIX U
HMHJyKTUBHBIX YMO3AaKJIIOUYEHUN, YMO3aKIIIOUCHUHN 110 aHAJIOTUH;

- TPOBOJUTH CAMOCTOSTEIbHO JIOKA3aTeNbCTBA MaTEMaTHYECKHX
yTBep)KICHHH  (MpsMBblIE W OT  NPOTHBHOTO),  BBICTPAaUBATh
apryMeHTallHIo, MPUBOJIUTH PUMEPBI
Y KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KACHUS U BHIBOJIBI;

- BBIOMpaTh Croco0 permreHust yudeOHOW 3a/1aun (CpaBHUBATh HECKOJBKO
BapHaHTOB PpEIICHUsS, BHIOMpATh HaWOOJNee MOAXOIAIUN C Y4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUEB).

Ba3zoBbie
HCCJIeN0BATEIbCKIE
JNeHCTBUA

- WCIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT
Mo3HaHus, GOpMyIUPOBaTh BOMPOCHL, (PUKCHPYIOIIHE MPOTUBOPEUHE,
mpo0ieMy, yCTaHaBIMBATh UCKOMOE U JJaHHOE, (POpMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

- IIpOBOAUTD CaMOCTOATCIIbHO CHJIaHI/IpOBaHHI)If/'I OKCIICPUMCHT,
UCCIIEIOBaHHE MO0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMH;

- caMOCTOSITENbHO (OPMYyIUPOBATh OOOOIIEHUS ¥ BBIBOABI TIO
pe3ynbTataM NpOBEAEHHOTO HAOJIOIEHUS, UCCIIEOBAHUS, OICHUBAThH
JIOCTOBEPHOCTH TTOJIYYEHHBIX PE3YyJIbTATOB, BHIBOJOB M 0000IIIECHNUI;

- MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh
MPCAIOJIOKCHUA O €T0 Pa3BUTUM B HOBBIX YCIOBHAX.

Pabora ¢
uHopmanmen

- BBIIBIIATh JeQUIUTH WHPOPMALMU, TaHHBIX, HEOOXOAMMBIX JUIs
OTBETa Ha BOIIPOC U JJIsl PELIEHUs 3a]auu;

- BbIOMpaTh UWHGPOPMALMIO U3 HCTOYHHUKOB PpA3JIMYHBIX THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTHU3HPOBATh U UHTEPIPETUPOBATH
MH(OPMAIIMIO PA3INYHBIX BUAOB U (OPM IpeCTaBICHHUS;

- CTPYKTYpHpOBaThb HMH(OpMAINIO, MPEACTABIATh €€ B pa3IMYHbIX
(dopmax, MIUTIOCTPUPOBATH TPAPUUECKH;

- OUEHUBaTh HAAEKHOCTb HH(DOpPMALMM 1O  CAMOCTOSATEIBHO
c(OPMYIMPOBAHHBIM KPUTEPUSIM.

2. YHuBepcaJbHbIe K

OMMYHHKATUBHLIC JelcTBHUA

Oo0menne

- BOCIPUHMMATh M (OPMYJIHPOBATH CYXKIEHUS B COOTBETCTBUHU C
YCIOBUSMU M LENSAMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaThb
CBOIO TOUKY 3peHus B YCTHBIX
Y MUCHbMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS MO XOJy pEIIeHUs 3a/ayH,
KOMMEHTHUPOBATh NIOJyUYEHHBIH PE3YJIbTAT;

- B X0Jle 00CYXIeHHs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYKAaeMOU
TEMBI, IPOOJIEMBI, pelaeMoi 3a7a4ul, BbICKa3bIBaTh HMJIEH, HAIlEJICHHbIE
Ha TIOUCK pEIICHHUS, COIMOCTABIATH CBOM CYXKJIEHHUS C CYXICHUSIMU
JAPYTUX YYacTHUKOB JHajora, OOHapyXHBaTh pa3iMyde U CXOJCTBO
MO3UIMH, B KOppeKTHOU (opme (opmyraupoBaTh pa3HOIIACUS, CBOU
BO3paKECHHUS;

- TPEACTAaBJIATh pe3yibTaThl pELIeHUs 3aJauyM, OSKCIEpUMEHTAa,
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UCCIICIOBAHMsI,  IMPOEKTa, CaMOCTOSITEIbHO  BHIOMpaTh  (opmar
BBICTYIUIEHHSI ¢ Y4Y€TOM 3ajad Mpe3eHTaluu M  O0COOEHHOCTEH

Ay IUTOPHUMU.
CosmecTHast - TIIOHMMarTb M HCIOJIB30BATH IPEUMYIIECTBA KOMaHIAHOM U
AeATe1bHOCTh WHAMBUIYAIbHON pabOThl MpPHU pElIeHHH Y4eOHBIX 3a/ad, MPUHUMATh

Lelb COBMECTHOW  JESATeNbHOCTH, IUIAHMPOBATh  OPraHU3alUIo
COBMECTHON palOoThl, pacmpenensiTb BHABI PabOT, JOroBapUBaThCA,
obcyxnarh Tporecc U pe3yiabTaT paboThl, 00001IaTh MHEHUS
HECKOIBKHUX JIFOICH;

- y4acTBOBaTh B TPYNIOBBIX (GopMax paboTsl (0OCYyXIeHHs, OOMEH
MHEHUH, «MO3TOBBIC IITYPMbD» W WHBIC), BBHITIOIHSATH CBOK YacThb
paboTel M KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTUMH Wi€HAMHU
KOMaH/Ibl, OIICHWBATh KAYeCTBO CBOETO BKJAJa B OOMIMIA MPOIYKT IO
KpUTEpUsIM, CHOPMYIHPOBAHHBIM YYACTHHUKAMHU B3aUMOJCHCTBHSIL.

3. YHuBepcaJibHbIE peryjasiTHBHbIE 1eHCTBUS

Camoopranmsanusi | - COCTaBJISATH ILJIaH, aJITOPUTM PELLIECHUS 3aJa4uH,

- BBIOMpaTh CIOCOO pEUIeHHs C Y4ETOM MMEIONIMXCS PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEHH,

- apryMEHTHpPOBaTh U KOPPEKTHUPOBATh BapUaHThl PELICHUN C YYETOM
HOBOM HH(OPMALIUY.

CaMOKOHTPOJIB - BIAJIeTh HAaBBIKAMM I103HABaTEJIbHOM pe(IeKCUH KaK OCO3HaHMS
COBCpHIACMBIX I[GI\/JICTBI/II;'I 1 MBICJIUTCIIBHBIX TPOUECCOB, UX PE3YJILTATOB,
BJaJeTh CHoco0aMH CaMOIPOBEPKHM, CaMOKOHTpOJI Ipolecca MU
pe3ysbTara pelueHusl MaTeMaTU4eCKON 3a/1auH;

- OpPEeIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HMKHYTh IPU PELICHUU
3aa4v, BHOCHTb KOPPCKTUBLI B [JACATCIBHOCTb Ha OCHOBC HOBBIX
OOCTOSITENIbCTB,  JAHHbIX,  HAMJIEHHBIX  OIIMOOK,  BBISABJICHHBIX
TPYIHOCTEH;

- OLICHMBATh COOTBETCTBHE pe3yJbTaTa LI U YCIOBUSAM, OOBACHATH
MPHUYUHBI JOCTHXCHUA UIIN HEAOCTUKCHUA PEIYJIbTATOB ACATCIBHOCTH,
HaXOJIUTh OUIMOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY OIBITY.

ITpenmMeTHBIX

1) cBOOOMHO OMEpPHPOBATH MOHATHAMH: PALMOHAIBHOE YHCIIO, OCCKOHEYHAs MEepHOANYeCKast
Npo0Ob, MPOLEHTHI, UPpallMOHAIBHOE YHUCIIO, MHOXKECTBA PAllMOHAJIBHBIX M JEHCTBUTEIBHBIX
qucel, MOAYJb JEHCTBUTENBHOTO YHCIA; MPUMEHATh JpoOM M TMPOLEHTHl I pelIeHHs
NPUKIAIHBIX 3a4a4 W3 pPa3jIM4HbIX OTpacied 3HaHUM M pPEATbHOW JKM3HU; IPUMEHATH
npuONMKEHHBIE BBIYMCICHUS, TMpaBUJIa OKPYIJICHMs, TPHUKUAKY M OLEHKY pe3yJbTaTa
BBIUMCJICHUM; CBOOOJHO ONEpUpPOBATh IMOHSATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM,
UCIOJb30BATh MOJIXOASIIYI0 (GOpMY 3alUCH JEHCTBUTENBHBIX 4YHCET JJIs pEeUIeHHUs
MPaKTUYECKUX 3aJad U TMPEACTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATh TOHATHEM:
apu(pMeTHYECKUI KOPeHb HATYPaJIbHOM CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTEIIEHb C
paloHaJIbHBIM IOKa3aTeleM; CBOOOJHO OMNEepUpOBaTh MOHATUAMU: JIOrapupM UucIia,
JIeCATUYHbIE W HaTypaJibHble JIorapu(dMbl; CBOOOJHO OMNEPUPOBATh MOHATHAMH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC YHCIOBOTO apryMEHTa; OIEpUpPOBATh IOHATHUSMH: apKCUHYC,
ApPKKOCHHYC U apKTaHI'€HC YUCIIOBOI0 apryMeHTa.

2) cBOOOIHO OTEPHUPOBATh MOHATHIMU: TOXKIECTBO, YPAaBHEHUE, HEPABCHCTBO, PAaBHOCHIIbHBIC
YPAaBHEHUS U YPaBHEHHUA-CIECACTBUS, PABHOCUJIBLHBIC HEPABEHCTBA; IPUMEHATH pa3/IMYHBIC
METOJIbl PEIICHUs PAalMOHANBbHBIX U APOOHO-pAallMOHAIBHBIX YpaBHEHUH, MPUMEHSITb METO]
MHTEPBAJIOB I pElIEeHHs] HEpaBEHCTB; CBOOOIHO OMNEPHUPOBATH MOHATUSAMHU: MHOTOWIEH OT
OJIHOM IepeMEeHHOM, MHOTOWIEH C LIeJBIMU KO3 PHIieHTaMU, KOPHU MHOTOUJIEHA, IPUMEHSITh
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JieNIcHHEe MHOTOWJICHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy um Teopemy Buera s
peuieHust 3ajxad;  CBOOOJHO ONEPUPOBATH MOHATHAMM: CUCTEMA JIMHEHHBIX YypaBHEHHUH,
MaTpulla, ONPEACIUTENb MATPULBI 2 X2 M €ro TeOMETPHYECKUH CMBICI, HCIIOJIb30BaTh
CBOWCTBA ONpeAenauTess 2 X 2 JyUlsl BBIUUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONpPEeAEIUTENH is
peLICHHsI CHUCTEMBbl JMHEHHBIX YPaBHEHUH, MOJIEIHPOBATH pEabHbIE CUTYAILlMH C ITOMOUIBIO
CHCTEMbI JINHEHHBIX ypaBHEHUH, MCCIEI0BATh IOCTPOCHHBIE MOJEIN C MOMOIIBIO MAaTpUl] U
OTIpeNIeNIUTENICH, HWHTEPIPETUPOBATh MOJYUYCHHBI pPE3ylbTaT; HWCIOJIb30BAaTh CBOMCTBA
JNEUCTBUH C KOpPHAMM JUIsl NpeoOpa3oBaHMsl BBIPAKEHWI; BBIIOJIHATH IMPEOOpa30BaHUS
YHCIIOBBIX BBIPQKEHUH, COACPIKAIIMX CTETEHU C PALMOHAIBHBIM IOKa3aTeIeM; HCIIOIb30BaTh
CBOWCTBa JOorapuMoB Uil NpeoOpa3oBaHMs JIOrapu(PMHUUECKUX BBIPAKEHHUH; CBOOOIHO
OIIEPUPOBATH MOHIATUSMHU: UPPALOHAIBHBIC, TOKAa3aTeIbHBIE U JIOTApU(PMHUUECKUE YPAaBHEHHUS,
HaXOJUTh MX PEIIEHUS C IOMOIIbI0 PAaBHOCHUJIBHBIX IEPEXO]0B WU OCYLIECTBISISI IPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHEe (OpPMYJBl [UIS TNPeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHHI; CBOOOIHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE
ypaBHEHHE, TMPHUMEHATh HEoOXomumble (OPMYNbl Ui  pEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YpPAaBHEHMH; MOJEIMPOBATH pealbHble CUTYallMd Ha fA3bIKE anreOpsbl,
COCTABIISITh BBIPAKCHHS, YPAaBHEHHUS, HEPAaBEHCTBA II0 YCJIOBHUIO 3a/a4H, HCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C MCII0JIb30BAaHUEM ariapara ajireOpsl.

3) cBOOOAHO ONEpHUpPOBaTh MOHATHAMHU: (YHKIHMS, CrOCOObl 3anaHus (YHKIUH, B3aUMHO
oOpaTHble (YHKLUHH, KOMIO3MLHUSA (YHKUMH, rpaduk (QyHKIHMH, BBIIOJHATH 3JIE€MEHTapHbIE
npeoOpa3oBanusi rpadukoB (QYHKIHIA; CBOOOJHO ONEpUPOBATH TMOHSATHAMH: OOJIACTh
ONpeNleJIeHus W MHOXKECTBO  3HAueHUM  (yHKUMM, HyJId (QYHKIUH, MPOMEXYTKU
3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpPHUPOBATH MOHATHUSAMH: YETHBIE M HEYETHBIC (DYHKIUH,
nepuoandeckue (QyHKIMU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl 1 MUHUMYMBI
¢byHKUIMM, HamOONbIIee W HaWMEHbIIEe 3HAYCHHWE (QYHKIMU Ha TPOMEXKYTKE; CBOOOIHO
OIIEpPUPOBAThH NOHATHAMM: CTENEHHAs (YHKLHUS C HATYpAIbHBIM U LeJIBIM [TOKa3aTeseM, rpaduk
CTereHHON (DYHKIMM C HaTypaJIbHBIM M LIEJIBIM MOKa3aresaeM, rpaduk KOPHs N-0il CTENeHH KakK
¢byHKIMH OOpaTHOM CTENeHM C HaTypalbHBIM II0OKa3aTeleM; OIEepPUpPOBATh MOHATHIMMU:
TUHEWHas, KBaJpaTHYHass ¥ JApOOHO-TMHEHHAas (YHKIWH, BBIIOJIHATH JJIEMEHTapHOE
UCCIIeIOBAaHHE M TOCTPOEHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH HOHATHUSIMHU:
mokaszaTenbHass M Jorapupmuueckas (QpyHKIUH, UX CBOWCTBA W TpaduKH, HCIONB30BaTh UX
rpaduKu Ui pelieHus] ypaBHEHUH; CBOOOAHO ONEpPUPOBAThH MOHIATUSAMU: TPUTOHOMETpUYECKas
OKPY)XHOCTh,  OTpEACTICHHE TPUTOHOMETPHUYECKUX (YHKIHMHA YUCIOBOTO  apTyMEHTa;
UCNOJb30BaTh Tpaduku GYHKIMHA JUIS MCCIENOBAaHUS MPOLECCOB M 3aBUCHUMOCTEH IpH
peleHnn 3a1a4d U3 JAPYrHuX Y4eOHBIX MPEIMETOB M pEeabHOW JKU3HU, BRIpaKaTh (HopMylamu
3aBHCUMOCTH MEX/y BeJTUYHHAMH;

4) cBOOOTHO ONEPHPOBATH MOHATHIMHU: apudMeTHdecKas W TeOMEeTpHUecKas Mporpeccus,
0eckoHeuHO yObIBarolasi reoMeTpruyecKast IporpeccHsi, TMHEHHBIH U SKCIIOHEHIIUAIBHBINA POCT,
(dbopMya CIIOKHBIX MPOIEHTOB, UMEThH MPECTABIICHUE O KOHCTAHTE; MCIIOIB30BATh MPOTPECCHH
JUISL pelIeHUs peabHBIX 3a]ad MPUKIATHOTO XapaKTepa; CBOOOJAHO ONEpUPOBATH MOHATHIMMU:
MOCJIeIOBATEIBHOCTD, CIIOCOOBI 3aJaHHS TTOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPaHUYCHHBIC
MOCJIeI0BAaTEIbHOCTH, TOHUMAaTh OCHOBBI 3apO’KICHUSI MaTEMAaTUYECKOT0 aHAJIN3a KaK aHaJIn3a
0ECKOHEYHO MaJIbIX; CBOOOJHO OIEPHPOBATH TOHSATHSIMH: HENPEPBIBHbIE (YHKIMH, TOYKU
paspbiBa rpaduka (QYHKIMH, acUMNTOTHI rpaduka (YHKIHUH; CBOOOJHO OIEPUPOBATH
MOHATHEM: (YHKIIWS, HEMPEPhIBHAS HA OTPE3Ke, MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX ()yHKITHIA
JUI pelIeHusl 3ajady; CBOOOJHO ONEpPHpOBATh MOHATHSAMM: IEpBas W BTOpas MPOU3BOIHBIC
GbyHKINHU, KacaTeNnbHas K TpaguKy (GyHKIMH; BEIYUCIATH TIPOU3BOTHBIE CYMMBI, IPOU3BEICHHS,
YaCTHOTO W KOMIIO3UIMM JBYX (YHKLUHUH, 3HATh MPOM3BOJHBIC AIIEMEHTAPHBIX (YHKIMMA;
HCIIOIh30BaTh TEOMETPUUECKUN M (PU3UUECKHUI CMBICI TIPOU3BOTHOMN TSI pEIICHUS 3a/1a4.

5) cBOOOAHO omepupoBaTh TOHSATHUSMH: MHOXECTBO, OIEpPAllMM HaJ MHOXKECTBaMH;
HCIIOJIh30BATh TEOPETHKO-MHOKECTBEHHBIN ammapar JUisl ONMHMCAaHUsl pealbHBIX MPOIECCOB H
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SABJICHUM, TPU PpEIICHUH 3a/1a4 U3 JPYyruX Yy4eOHBIX NPEAMETOB; CBOOOIHO OIEPUPOBATH
MOHATUSMU: OIPENEICHUE, TEOpeMa, YPABHEHHE-CIEACTBHE, CBOMCTBO MaTeMaTH4ECKOIO
00BEKTa, TI0KA3aTeNILCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPAaBEHCTBA.

6) cBOOOIHO OIEPHPOBATH MOHATHIMU: HATYypaJbHOE M L0 YKCIIO, MHOKECTBA HATYPAJIbHBIX
U LEJbIX YUCEl, UCIIOIb30BaTh NpU3HaKku aAeaumocty nenbix yucen, HOJl u HOK naTypaibHbIX
qucen A pelleHus 3a/1a4, IPUMEHATh alropuT™ EBkiina; cBoOOIHO ONepupoBaTh HOHATHEM
OCTaTKa 10 MOJYJIIO, 3allUChIBaTh HaTypaJIbHbIE YMCIIA B PA3JIUYHbBIX IMO3ULHOHHBIX CHCTEMAaxX
CUUCIIEHUS; CBOOOJHO OIEpUPOBATh IOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOYKECTBO
KOMIUIEKCHBIX ~ YHCEJ, NPEACTaBIATh KOMIUICKCHBIE 4YHClIa B  anreOpandyeckod W
TPUTOHOMETPHUUECKON (hopMe, BBIOJIHATh apU(PMETUUYECKHUE ONEepallui ¢ HUMU U N300pakaTh
Ha KOOPJAMHATHOM IIJIOCKOCTH.

7) CBOOOJHO OIIEpUPOBATh HOHSTHAMM: UPpaLMOHAIILHBIE, IIOKa3aTeNbHbIE
u JorapudMuyeckue HEpaBEHCTBA, HAXOJUTh WX PEIICHHS C IOMOIIbI0 PaBHOCHUIBHBIX
IIEPEX00B; OCYIIECTBIATh OTOOp KOpHEH HpU PELIeHMH TPUTOHOMETPUUYECKOI'O YpPaBHEHMS,
CBOOO/ZIHO  ONEpUPOBATH  IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSATh
HeoO0XouMble (HOPMYJIbl Uil PELIEHHUS OCHOBHBIX THUIIOB TPUIOHOMETPUYECKMX HEPABEHCTB;
CBOOOZIHO  OIEpUpOBaTh  IMOHATUSAMHU:  CHCTEMa M COBOKYIHOCTb  YpaBHEHUM
U HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPANUOHAIBHBIX, MOKAa3aTEeIbHBIX M JIOTapH(PMHUYECKIX
YPaBHEHUII M HEPABEHCTB; pEIlaTh palUOHAJIBHBIE, HWpPpPAlUOHAIbHBIC, I10KAa3aTEIbHBIC,
Jorapu(MUUecKue U TPUrOHOMETPUYECKUE YPAaBHEHHUS! U HEPABEHCTBA, COJIEp KAllle MOYJIH U
napaMeTpsl; NPUMEHATh rpaduyeckue MEeTOIbl Ul PELIeHHs YPaBHEHUH M HEpaBeHCTB,
a TaKKe 3aJad C IapaMeTpaMH; MOJEIMPOBaTh peajbHbIE CUTYallMH Ha SI3BIKE aireOphl,
COCTaBJIATh BBIPDAKEHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHCTEMbI II0 YCIOBUIO 3aJayH,
WCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C MCIIOIb30BaHUEM armapara aireOpbl, HHTEPIPETHPOBATh
IIOJIy4YEHHBIN pe3yJIbTaT.

8) crpouth rpadukyd KOMITO3UIMKA (YHKIHUHA C MOMOIIBIO 3JCMEHTApPHOTO HCCICIOBAHHUS MU
CBOWCTB KOMIIO3UIIMHM JBYX (DYHKIHI; CTPOUTH TeOMeTpUYecKHe o0pa3bl YpaBHEHUH H
HEPABEHCTB HAa KOOPJIMHATHOW IJIOCKOCTH; CBOOOJHO ONEpUPOBATh MOHATHSAMU: Tpaduku
TPUTOHOMETPUUECKUX (PYHKLUH; MPUMEHATh (PYHKIUM Ui MOAETHPOBAHUS M UCCIIEIOBAHMS
peaJIbHBIX MTPOLIECCOB.

9) wucmonb30BaTh MPOM3BOAHYK Uil HCCIEAOBaHMS (YHKIMM HAa MOHOTOHHOCTb
U SKCTPEMYMbI; HaXOJUTh HauOOJbIllee U HAUMEHbIIee 3HaYeHUs] (PYHKIUU HENpEephIBHOW Ha
OTpE3KE; UCMOIb30BaTh IPOU3BOJHYIO ISl HAX0XKIECHUS HaUIy4IllIero pelIeH!s B IPUKIAIHBIX,
B TOM 4YMCJI€ COLIMAIbHO-3KOHOMHYECKHX, 3aJa4ax, JJIs ONpPEeIeHNUs CKOPOCTU U YCKOPEHHUS
mporecca, 3ajaHHoro ¢Gopmysiaoi Wi rpagukoM; CBOOOJHO ONEPUPOBATH MOHATHIMM:
nepBooOpasHas, ONpeesIEHHbBIN UHTErpajl, HAX0AUTh EPBOOOPA3HbIE dJIEMEHTAPHBIX (QYHKINN
U BBIYMCIATH UHTETpan 1o ¢popmyse Helorona—JleiiOHuIa; HAXOAUTH TUIOINAAM MIOCKUX QUTYD
n OOBEMBI TEl C TMOMOUIbI0 HHTErpaja; HMETh NPEACTaBICHHE O MaTeMaTH4YeCKOM
MOJICIMPOBAaHUHM Ha TpUMEpe cocTaBieHus aupdepeHIranbHbIX YpaBHEHMH; pelaThb
MpUKJIaJHbIE 337a4d, B TOM YHCIE COLMATIbHO-3KOHOMHUYECKOIO0 M (U3NYECKOr0 XapakTepa,
CPEICTBAaMHU MaTEMAaTUYECKOT0 aHAIN3A.

10) cBOOOAHO OIEPUPOBATH OCHOBHBIMH MOHSATHSIMH CTEPEOMETPUHU TPU PEUICHUH 3a/1a4 U
IIPOBEJICHUN MAaTEMATUYECKUX PACCYKICHHI; IPUMEHATh aKCHOMBI CTEPEOMETPUHN U CIIEICTBUSA
U3 HUX TNPH PEIICHUH T€OMETPUYECKUX 3aJlad; KilacCU(PHUIMPOBaTh B3aUMHOE PACIIOJIOKEHHE
IpsIMBIX B IPOCTPAHCTBE, IIJIOCKOCTE B IPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE; CBOOOIHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMHM C YIJIaMU B IPOCTPAHCTBE:
MEXIy NPSMBIMH B NPOCTPAHCTBE, MEXKIY NPSIMOH M IIOCKOCTHbIO; CBOOOJIHO ONEPUPOBATH
MOHSATHUSIMH, CBSI3aHHBIMU C MHOTOTPaHHHMKaMH; CBOOOJIHO pacro3HaBaTh OCHOBHBIE BH/IbI
MHOTOIpaHHUKOB  (TMpH3Ma, TOHUpaMHuaa, NpsIMOYTOJbHBIM  Mapajienenunen,  Kyo);
KJIacCU(UIIMPOBAaTh MHOTOIPAaHHUKH, BBIOMpAsi OCHOBaHHUs JJsl Kiaccu(UKaIMK;, cBOOOJHO
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OIIEPUPOBATH MOHATHUSAMH, CBI3aHHBIMHU C CEYCHHEM MHOTOTPAaHHUKOB MJIOCKOCTHIO; BBIITOIHSATD
napajjiesIbHOe, LEHTPalbHOE U OPTOIOHAIBHOE IPOEKTHPOBaHHE (GUIYp Ha IUIOCKOCTD,
BBINMOJIHATE M300pakeHHst (UTyp Ha IUIOCKOCTH; CTPOHMTh CEUYEHUS MHOTOTPaHHHKOB
pa3IUYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKy, CHHU3Y; BBIYHCIATH IUIOMIATN TTOBEPXHOCTEH
MHOIOI'PaHHHUKOB (IIpU3Ma, NUpPaMUAa), TEOMETPUUYECKHX TeJl C IpUMEHEHHEeM (popmyi;
CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: CHMMETPUSI B  TIPOCTPAHCTBE, IIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETpUU (UTYypbl; CBOOOIHO
OIEpPUPOBATH MOHATHAMHU, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOpPAMHATaM B IPOCTPAHCTBE;
BBINOJIHATh JACUCTBUS HAJ BEKTOpaMM; pellaTh 3aJjadyd Ha JI0Ka3aTeJIbCTBO MAaTeMaTHUECKUX
OTHOIICHUNA W HAaXO0XJIEHHUE T€OMETPUYECKHUX BEJIMYWH, NMPUMEHSAS W3BECTHBIC METOJIbI MpPU
pelIeHN MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS CII0KHOCTH; NPUMEHSATh
NPOCTEUIINE MPOrPAaMMHBIE CpPEACTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI IPH
pELIEHNH CTEPEOMETPHUECKUX 3a/ay; H3BIEKaTb, MPeoOpa3oBbIBATE U HMHTEPIPETUPOBATH
MH(POPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKax; IPUMEHSTh IOJYYCHHblE 3HAHMsS Ha IpaKTHKe: CPaBHUBAThb U aHAJIM3HPOBATH
peanbHBIE CHUTyallHM, TNPHUMEHSATh HW3y4YEeHHBIC MOHATHS B TPOLECCe IOMCKA PEIICHHS
MaTeMaTH4ecKl CGHOPMYIMPOBAHHOM MHPOOJIEMBbI, MOJEIUPOBATh PpEAIbHbIE CUTYalLUH
Ha A3bIKE T€OMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM F€OMETPUUECKUX
NOHATUH W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUE 3ajjaud, CBS3aHHbIE C
HaXOXXJICHHEM T'EOMETPUYECKUX BEIMYMH, HMETh MPEJCTaBICHHS OO0 OCHOBHBIX JTamax
pa3BUTHsI TEOMETPUH KaK COCTaBHOM yacTu (yHIaMEHTa pa3BUTHs TEXHOJIOTUH.

11) cBOOODHO OmNEPUPOBATh IMOHSATHSIMH, CBS3aHHBIMH C LMJIMHAPHYECKOH, KOHHYECKOH H
cepuueckoil MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IMOJYYEHMsI; ONEPUPOBATH IMOHATUSAMH,
CBSI3aHHBIMHU C TeJlaMH BPALICHUS: IUJIMHIPOM, KOHYCOM, C(epoil W mapoMm; pacro3HaBaTh
Tena BpameHus (UWIMHAP, KOHYC, cdepa W 1map) U OOBSACHATH CIOCOOBI MONTYYESHHsS Tell
BpAILICHHS;, KJIACCH(PHUIMPOBATh B3aMMHOE PACIONOKEHUE CcPepbl U TUIOCKOCTH; BBIYHCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpallleHHs, 00bEMBI M MJIOLIAIU MTOBEPXHOCTEH
MHOTOTPaHHUKOB M TeJl BpAllleHUs, TEOMETPUUECKUX TeJl ¢ IPUMEHEHUEM (popMys; cBOOOIHO
OINEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMM C KOMOMHALMSAMH Tell BPALlEHUs U MHOTOTPaHHUKOB!
MHOTOTpaHHHUK, BIUCAHHBbIA B cdepy U ONMCAaHHBIM OKoJO cdepsl, cepa, BOUCAHHAS B
MHOTOTPAaHHUK MJIM TEJO BpallleHHs; BBIYUCIATH COOTHOIIEHUS MEXIy IUIOMIASIMU
MOBEpXHOCTEH M 00bEMaMU TMOAOOHBIX TeJ; M300pakaTh H3y4yaemble (DUTypbI, BBITOIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHHM3Y, CTPOUTH CEUYCHHUS TeJ BpAIlleHWs; M3BJICKATh, HHTEPIPETUPOBATh U MPeoOpPa30BHIBATH
MH(OPMAIIHIO O TPOCTPAHCTBEHHBIX FEOMETPHUUECKUX (PUTypax, IPeACTABICHHYIO Ha YepTeKax
U PHUCYHKaX; CBOOOIHO ONEpUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE; BBHITOIHATH ONEPAIIH
Ha/l BEKTOpaMH; 3aJaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOPJIMHAT; pelaTh
TE€OMETPHUECKHUE 33/1a4H Ha BEIYMCIICHUE YTIIOB MEXKTY MPSMBIMHU M TUIOCKOCTSIMH, BEIYUCIICHHE
paccTOsIHUKH OT TOYKM /O IJIOCKOCTH, B LIEJIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOAa TPH PEIIeHUH; CBOOOIHO OIEPHPOBATH MOHATHUSMH, CBS3aHHBIMHA C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOIMCTBA JBM)KEHUI; BBIMOIHATh MU300paKEHUSI MHOTOTPAHHUKOM M Tell
BpallleHUs MPU MapajuIeIbHOM TepeHOoCce, LEHTPAIbHON CUMMETPUH, 3€pKaTbHONW CHUMMETPUH,
IIPU TIOBOPOTE BOKPYT MpsIMO, IpeoOpa3oBaHus 1Mo1o0us; CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB
1 TeJI BpaIlleHUs: CEYeHUs IIINHIpa (apaieIbHO U MEPIEeHIUKYIISIPHO OCH), CEYEHHS KOHYCa
(mapayuieIbHOE OCHOBAHMIO M MPOXOJAIIEE uYepe3 BEpUIMHY), CEUEHHUs IIapa; HMCIOJIb30BaTh
METOJIbl MOCTPOEHHUSI CEUYEHUN: METOJ CJE/IO0B, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHHUS, METO]
NepeHoca CEeKyIeH IUIOCKOCTH; JO0Ka3bIBaTh TIE€OMETPUYECKHE YTBEPXKICHHS; MPUMEHSThH
reoMerpuyeckne (GakTbl Uil PEHIeHHs CTEPEOMETPUYECKUX 3a/ad, Ipearoyiararonmx
HECKOJIbKO ILIaroB PEILIeHMs, €CIIM YCIOBHs NMPUMEHEHUs 3aJaHbl B SBHOW M HESBHOU (opme;
pemarh  3a7ayd  Ha  JIOKAa3aTeJIbCTBO MaTeMaTHUECKUX OTHOLIEHHWM W HaxOXICHHE
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FEOMETPUYECKUX  BEJIMYMH;, IPUMEHATH IPOrPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIlUOHHBIE CHCTEMBl IIPH PEIIEHUU CTEPEOMETPUYECKHUX 3a1ad; IHPUMEHSITH
IIOJIyYEHHbIC 3HAHUS Ha IIPAKTUKE: CpPaBHHUBATh, AHAJIU3UPOBAaTh WM OLCHUBATH DPEAJIbHbBIC
CUTyalluH, IPUMEHATh U3YUYCHHBIE TIOHATHUSA, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA PEILCHUS
MaTeMaTH4eCKu c(OPMYITHMPOBAHHOM MPOOIEMBI, MOJCIINPOBATh PEAbHBIC CUTYAIIUN HA S3BIKE
TE€OMETPHH, UCCIEA0BATh IOCTPOCHHBIE MOJEIHU C UCIOJIb30BaHUEM I€OMETPUYECKUX IOHATUN
U TeopeM, ammapara ajareOphl, pemiath NPaKTUYeCKHUe 3aJayH, CBA3aHHBIE C HAXO0XKJICHHUEM
reOMETPHUECKUX BEJIMYMH; UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS E€OMETPHUU
KaK COCTaBHOW 4acTH (pyHJAaMeHTa Pa3BUTHS TEXHOJIOTHIA.

12) cBOOOAHO oOIEpPUPOBATh MMOHATUAMHU: rpad, IUIOCKHH rpad, CBI3HBIA rpad, IyTh
B Tpade, 1emnb, IUKI, ACPEBO, CTENEHb BEPIIMHBI, JIEPEBO CIYYalHOTO SKCIEPUMEHTA;
CBOOOJHO ONEPUPOBAThH MOHATUAMU: CIIydailHbII SKCHEpUMEHT (OIBIT), CilydaiiHOe COOBITHE,
AJIEMEHTApPHOE CllydaiiHOe COOBITHE (RJIIEMEHTApHBIA HCXOJ) CIYy4YailHOTO OIbITA, HAXOIUTh
BEPOSTHOCTH COOBITMM B OIBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxXoAuTh W (OPMYJIHPOBATH COOBITHS: TepeceueHre, OOBEAMHEHNUE TaHHBIX COOBITHIA,
COOBITHE, IPOTUBOIOJIOKHOE JAHHOMY, HMCIIOJIb30BaTh JUarpaMMbl Oijiepa, KOOPAMHATHYIO
OpsSIMyI0 JUISL PEUIeHHs 3aJad, IO0Jb30BAThCA (POPMYIIOH CIOKEHHS BEPOSTHOCTEH Ui
BEPOSATHOCTEH JBYX M TpeX CiydalHbIX COOBITHUI; ONEPUPOBATH MOHATUSMH: YCIOBHAs
BEPOSITHOCTh, YMHOXKEHHE BEPOSTHOCTEW, HE3aBUCUMBIE COOBITHSA, JEPEBO CIy4aillHOTO
HKCHEPUMEHTa, HaXOJIUTh BEPOSTHOCTU COOBITHI C MOMOLIbIO MpPaBUIIa YMHOXKEHUS, JIE€peBa
CIly4aifHOTO OIIBITa, MCHOJB30BaTh (HOpMyIy IONHOW BeposTHOCTH, (Gopmyrny baiieca mpu
pelieHnH 3a/ay, ONpeAessTh HE3aBUCUMOCTh COOBITHMH MO ¢opMmyje M MO OpraHu3aluu
CIIy4alHOTO O3KCIEpUMEHTa; IPUMEHSATh W3YYCHHbIE KOMOWHATOpHBIE (OPMYJIBI  JUIS
NEPEUYMCIICHUS 3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUH CIy4alHOrO OIBITA, PELICHUs
3a/1a4 10 TEOPUM BEPOATHOCTEW; CBOOOJHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4yailHbIN
OIBIT (MCHBITAHKE), YCIIEX U Hey/ladya, He3aBUCUMbIE UCIIBITAHUS, CePUs UCIIBITAHUM, HAXOAUTh
BEPOSITHOCTH COOBITHI: B CEpUM HWCHBITAHWKA O TIEPBOTO YCIeXa, B CEPUU HCIBITAHUA
bepHynnu, B oOmbITe, CBSI3aHHOM CO CIy4allHBIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;
CBOOOZHO OINEpUpPOBaTh MOHATHSAMM: CilydailHash BEIWYMHA, pPAcIpe/ie]IeHHE BEpOSTHOCTEH,
JMarpamma pacrnpeseneHus, OnHapHas ciiydaiiHasi BeIMYMHA, FeOMEeTpHUecKoe, OMHOMUAIBHOE
pacnpezeieHue.

13) omepupoBaTh MOHSATHUSAMH: COBMECTHOE pacHpelelicHHe [BYX CIyYaiHBIX BEIUYHH,
HCIOJIb30BaTh TaOJMUIly COBMECTHOIO pAaclpeiesieHus JABYX CIydallHbIX BEJIMYMH IS
BBIJICJICHUS PACIPENCIICHUS KaKIOM BEIUYMHBI, OIPENCICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEJIMYMH; CBOOOJHO ONEpUPOBATh TMOHATHEM MAaTEMaTUYECKOro OXHUAaHUSA ClydailHOH
BEJIMYMHBI (pacrpesieseHns), IPUMEHTh CBOMCTBa MaTEMAaTHUYECKOT0 OXKHIAHUS NIPU pEIICHUH
3a/a4, BBIYUCIATH MaTEeMaTHUYECKOE OKHUJaHUE OMHOMUAJIBHOIO M T'€OMETPUYECKOTO
pacripesienieHuil; cBOOOJIHO ONEpUpPOBaTh MOHATHAMM: JUCHEPCHs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4yalHOM  BEJIMYMHBI, IPUMEHATH  CBOMCTBA  JUCIEPCUM  CIyYalHOW  BEJIMYHHBI
(pacnpeneneHys) MpU PEIICHUN 3a1ad, BBIUUCIATh JUCIEPCUI0 M CTaHJIAPTHOE OTKJIOHEHUE
r€OMETPUYECKOTO0 U OWHOMHMAIBHOTO  paclpeiefieHuil;  BBIYUCIATH  BBIOOPOUHBIE
XapaKTepUCTUKH 1O JaHHOM BBIOOPKE W OLIGHWBAaTh XapaKTEPUCTUKU TIeHepalbHOU
COBOKYITHOCTH JIAHHBIX IO BBIOOPOUYHBIM XapakTepucTukaMm. OLeHuBaTh BEPOSITHOCTH COOBITUI
U TPOBEpPATH  IPOCTEHUIINE  CTATUCTUYECKUE  THUIIOTE3bl, IOJb3YyACh  HU3YyYECHHBIMU
pacupeneeHUsIMU.

1.4. Koin4ecTBO 4acOB Ha OCBOCHHE NIPOrPaMMBbI Y4eOHOI0 NpeaAMeTa:
MaKCUMaJIbHOW y4eOHOI Harpy3ku oOydaromierocst 324 gaca, B TOM 4HCIIE:
AJIst 04HOH (popMBbI 00yUeHHS:

00s13aTeNbHON ayJTUTOPHOU yueOHOI Harpy3ku oOy4varomierocs 318 gacos;
KOHCYJIbTallMH 6 4acoB.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJMETA

«MATEMATHUKA»

2.1 O6beM yueOHOro npeaMera U BU/AbI y4eOHOH padoThl

AJIs1 04HOM (hopmMBbI 00YUCHUS

Bup yueOHoii paboTbl Oobvem
uacos
MakcumanbHas yyeOHass Harpys3ka (Bcero) 324
O0s3aTesibHAsi ayIMTOPHAsA y4deOHas Harpy3ka oOydaromerocs (Bcero) B 318
TOM YHCJIE:
OCHOBHOE cojlep:KaHHe
MPAKTUYECKHUE 3aHSITUS 98
KOHTPOJIbHbBIE paOOTHI 4
Nnpo¢eccHOHAILHO-OPUEHTHPOBAHHOE CO/Iep/KaHue
TEOPETUIECKOE 00yUCHUE 20
IPAKTUYECKHE 3aHITHS 10
KoncyabTanus 6

HpOMe)KyTO'lHaﬂ aTrecranmd B (1)OpMC IK3AMEHA
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2.2 TeMaTH4eCcKUii IUIaH U coAep:KaHMe YUeOHOro npeamera «MaTeMaTHKa»

JUIsl OYHOU (POpMBI 00yUEeHHUS

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia MPAKTHYECKHE 3AHATHA, Oo0bem
pa3nesioB U TeM CaMOCTOsITeJIbHAS patoTa 00yYalOIIUXCs 4acoB
1 2 3
1 cemecTp 94/42
Paznea 1. Unciia u Beruucaenus. MHoKecTBA.
Tema 1 Conep:kanue y4e0HOro MaTepuaJia 8/2
Pa3Burue 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensublie yncna. [Ipubnamkennsie Berancienus. [IpubnmkenHoe 3HaueHne
IMOHATHA 0 YHCJIe BEJIMYHMHBI U OTPELIHOCTH NPUOIIKESHUH. 2
2 | 2.KommuiekcHble uyncna. Apupmernieckre NeicTBUS HaJl KOMIUIEKCHBIMH YHCIIaMH. 2
3 | 3.Kommekcueie uncna. Tpuronomerpudeckas popma 3arvcyu 9nucia 2
4 | 4TIpakTuueckasi padora Ne 1 «[loHsITHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Pasznen 2. ®yukuum u rpadpukn
Tema 2 Conep:xaHue y4eGHOro MaTepuaJia 8/4
DyHKIMH, UX 6 | 1.®yskuuu. CiocoOsl 3aganust pynkiun. ['paduku Gpynkimn. CoiicTBa QyHKIHH. 2
CBOMCTBA U 7 | 2.06patHble hyHkuuu. O6acTh onpeaeneHus 1 001acTb 3Ha4eHui oopatHoi ¢pyHkuun. I'paduk oOpaTHOI 2
rpaguku. ¢dbyuaxun. CrioxxHast QyHKIHs (KOMITO3HUITHS)
8 | 3.IIpakTuyeckasi padora Ne 2 «Dynkuuu. CoiicTBa QyHKITHI» 2
9 | 4.IIpeobpaszoBanme rpadukoB GyHKIUI. Buabl nmpeodpa3oBaHuii. 2
10 | 5.l1pakTnyeckas padora Ne 3 «[IpeoOpazoBanus rpagKOB QYHKITHID 2
11 | podeccnoHaNTbLHO-OPHEHTHPOBAHHOE CO/leP:KAHIE 2
6. Onrcanue MPOU3BOJICTBEHHBIX MPOIECCOB ¢ TOMOIIBIO TpapUKOB GYHKINI
Pa3nen 3. OcHOBBI TPMTOHOMETPUH
Tema 3 Conep:xaHue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 12 | 1.Pajuannas mepa yria. Bpamarensnoe asrwkenne. TpUroHoMeTpudeckas OKpy»KHOCTb 2
ckue BpIpaxkeHus | 13 | 2.Cunyc, KOCHHYC, TAHI€HC M KOTaHI'eHC unciia. OCHOBHBIC TPUTOHOMETPHUYECKUE TOKAECTBA, 2
14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHomerprueckie (yYHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBenenna. CuHyc, KOCHHYC W TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC M KOCHHYC JBOHHOTO 2
yraa. @opMyssl TOJOBUHHOTO YITIa.
16 | 5.IIpeoOpa3oBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOM3BEACHUE U IPOU3BEICHUS B cyMMY. Bripaxkenue 2

TPUTOHOMETPUYECKUX (DYHKIIMI Yepe3 TAHTEHC MOJIOBUHHOTO apryMEHTA.
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17 | 6.JIpakruueckas padora Ne 5 «OcHoBHBIE (HOPMYJIbI TPHTOHOMETPHI 2
18 | 7.IlpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPKEHHH. 2
19 | 8.llpakTnyeckas padora Ne 6 «[IpeoOpa3oBanus NpOCTESHIINX TPUTOHOMETPUYECKHUX BBIPsKEHHI» 2
Tema 4 Copaeprxanue yued0HOro MaTepuaJia 6/2
Tpuronomerpuue | 20 | 9. TpuronomeTprdeckue (PyHKIMH, KX CBOICTBA U rpaKH 2
ckue pynkumuu. |21 | 10.ITpakTuueckas padora Ne 7 « TpuroHomerpuueckue QyHKIHNY. 2
22 | 11.00patHble TpUrOHOMETpUUeCKUe PYHKIMU. APKCHHYC, QpKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccnoHATHHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
12.Vcionp30BaHNe CBOWCTB TPUTOHOMETPHYECKUX (PyHKITHI B MpodeccCHOHATBHBIX 3a/1a4ax.
Tema 5 Coaep:xanue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiiiire TPUrOHOMETPUUECKUE YPABHEHHUSL. 2
CKMe ypaBHeHUs | 25 | 14.MeTtonpl pelieHus: TPUTOHOMETPUYECKUX YpaBHEHHH. 2
H HepaBeHCTBA. | 26 | 15.Pemenne TpUroHOMETPUYECKUX YPABHEHUH. 2
27 | 16.IIpakTHyeckas padora Ne8 «IIpocrelinie TpPUrOHOMETPHUIESCKUE YPaBHEHUSDY 2
28 | 17.IlpocTeiimme TPUTOHOMETPUICCKHAC HEPABESHCTRA. 2
29 | 18.I1pakTuueckas padora Ne9 «IIpocreiime TPUrOHOMETPHUUECKUE HEPABSHCTBAY 2
30 | 19.MpakTnyeckas padora Nel0 «CucteMbl TPUTOHOMETPUYECKUX YPABHEHUN 2
31 | 20.PenieHre TPUTOHOMETPUYECKUX YPABHEHUI W HEPABEHCTB, B TOM YHCIIE C MICTIOJIb30BAHUEM CBOWCTB (DYHKIIHH. 2
Pa3nea 4. Ctepeomerpust
Tema 6 Coneprxanue y4edOHOT0 MaTepHasia 6/2
BBenenue B 32 | lpodeccHoHATLHO-OPUEHTHPOBAHHOE COlePKaAHUE 2
CTepeoMeTpuIo. 1.Buap! mockux ¢uryp u ux mwiomap. [IpakTuko-opueHTUpOBaHHbIE 331a4H B Kypce F€OMETPHH Ha INIOCKOCTH.
33 | lIpodeccHoHATLHO-OPUEHTHPOBAHHOE COIePKaAHUE 2
2.OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [apannenenwure. 2
35 | 4. IlpakTuueckas padora Ne 11 «Ceyenusi. 3a1aun Ha IOCTPOCHUE CEUCHHINY. 2
Tema 7 Conep:xxanue yueOHOro MaTepuaJa 12/8
IlpsiMble 1 36 | 5.1TapamiebHOCTh MPSIMBIX M TIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. llpakTuueckas padora Ne 12«[lapajuienbHOCTh IPSIMBIX U IFIOCKOCTEI». 2
MNPOCTPaHCTBE. 38 | 7. IlepneHANKyIIPHOCT NPSAMBIX U IIIOCKOCTEH. 2
39 | 8. [eprieHAUKYISIp M HAKJIOHHAS. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 TpeX NEPIEHAUKYISAPAX. 2
41 | 10.IIpakTnyeckas padora Ne 13 «Teopema 0 TpexX NEPHEHANKYIIAPAXY. 2
42 | 11. AByrpanssiid yroi. [lepneHIuKyISIPHOCT IBYX INIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «IleprneHauKyIIPHOCTD B IPOCTPAHCTBEN. 2
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44 | 13. 'eomeTpruecKue npeoOpa3oBaHus IPOCTPAHCTRA. 2
45 | 14. IlpakTuueckasn padora Ne 15 «IIpsmMbie U MIOCKOCTH B IPOCTPAHCTBE» 2
Paszpnen S. BekTopsl B IpoCcTpaHCTBE
Tema 8 Copaeprxanue yued0HOro MaTepuaJia 10/6
Koopaunatel u 46 | 1.IlonsTHe BeKTOpA Ha IJIOCKOCTH M B IIPOCTpaHcTBe. Buasl BekTopoB. JericTBus ¢ Bekropamu. Onepaiyn Hal 2
BEKTOPBHI. BCKTOPaMH.
47 | 2.PemieHue MpakTUYECKUX 3a]1a4. 2
48 | 3. [IpakTuueckasi padora Ne 16 «BekTopsl B IPOCTPAHCTBE» 2
49 | 4 Metoa KoOpauHAT B MPOCTpaHCTBE. [IpsAMOyronpHas CHCTEMa KOOPAMHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHAT B mpoctpancTBe. KoopmuHatel BekTopa. CBsA3b MEXKAYy KOOPAUHATAMHU BEKTOpA U 2
KOOpAWHATAMH TOYEK.
o1 | 6.Pemenue 3amau. KoopauHaThl M BEKTOPHI 2
52 | 7. lpakTnyeckas padora Ne 17 «MeToa KOOpIMHAT B MPOCTPAHCTBEY 2
53 | IlpodeccHoHATbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopanHaTHas miockocTs. BerauciieHre paccTosIHUN | TUIOMIAAEH Ha TNTIOCKOCTH.
KonndecTBeHHBIE PaCUETHI».
Paspnen 6. Kopuu, crenernu u jorapudmsi.

Tema 9 Conep:kanne yueGHOro MaTepuaJa 12/4
Kopuu n 54 | 1.Kopuu u crenienn. KopHu HaTypaJIbHOM CTEIIEHH W3 YMCIIA M UX CBOWCTBA. 2
CTeIeHHN. 55 | 2. KopeHb N-0ii cTENeHU U ero CBOMCTBA 2

56 | 3. CreneHu ¢ panMoHATBHBIMU MTOKA3aTeSIMU, UX CBOMcTBA. CTENECHH C ICHCTBUTEIbHBIMU TTOKA3aTEeNISIMU, UX 2
CBOMCTBA.
57 | 4.CteneHu ¢ palOHAIBHBIMH TTOKA3aTeNIIMH, UX CBOMCTBA. CTEIIEHN C AeHCTBUTENEHBIMH TTOKA3aTEISIMH, HX 2
CBOMCTBA.
58 | 5. MppannoHaibHbIe YpaBHEHHS M HEPAaBEHCTBA 2
59 | 6.1TpakTnyeckasi padora Ne 19 «MppaunoHaibpHble ypaBHEHHS M HEPABEHCTBAY 2
60 | 7. Crenennas ¢pyHnkums [IpeoOpazoBaHus paliMOHAIBHBIX, HPPALMOHAIBHBIX, CTEIICHHBIX BBIPAKCHUII. 2
61 | 8.ITpakTuyeckasi padora Ne 20 «KopHu u crenieHn» 2
Tema 10 Copaepxxanue yueOHOr0 MaTepuaJia 12/2
Hoxaszarennuas | 62 | 9. [lokasarenbHas QyHKITHS. 2
byuxuus. 63 | 10. ITokasaTenpHbIC YPABHCHUSI. 2
64 | 11. Iloka3aresipHble HEpaBEHCTBA. 2
65 | 12. [Toka3arenbHbIC HEPABCHCTBA U YPABHEHUSL. 2
66 | 13.CucTteMbl MOKA3aTEIbHBIX YPABHECHHM. 2
67 | 14 IlpakTnyeckas padora Ne 21 «Iloka3arenbHble YpaBHCHUS U HEPABCHCTBAY 2
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| 68 | 15.KourpossHas padora «Mroru 1 cemMecTpay 2
2 ceMecTp 126/56
Tema 11 Cojaep:kaHue y4e0HOr0 MaTepHuajia 16/4
Jlorapugmsl. 69 | 17.Jlorapucdm. [IpaBuna gefictBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO. 2
70 | 18. [eiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudmudeckas GyHKIHSL. 2
72 | 20. lIpakTHyeckas padora Ne 22 «IIpeoOpa3oBaHus MOKA3aTEIbHBIX U JIOTAPU(MUYESCKUX BBIPAKESHUID) 2
73 | 21. JlorapudMudecKne ypaBHEHUS 2
74 | 22. Jlorapupmuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudeckue ypaBHEHHS U HEPABEHCTBA 2
76 | 24.Cuctemsl morapupMUIECKUX YpaBHEHUI 2
77 | 25.11pakTtnyeckas padora Ne 23 «JlorapubmMuyaeckne ypaBHEHHS M HEPAaBSHCTBA» 2
78 | IpodeccnoHATBHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
26.IIpumenenue norapudma. Jlorapudpmudeckas ciupanib B npupoje. Ee MaTemMaTnyeckue CBOHCTBa
Pa3gen 7. MHOTOTpAHHUKH M KPYIJbIe TeJa.
Copep:xaHue y4eOHOT0 MaTepuaJia 10/6
79 1. [Tonsitue MHOTOrpaHHKKA. Ero anemeHThI: BepinHbl, pedpa, rpanu. J{uaronans. Cedenue. Boimykiisie u 2
HEBBIMYKJIbIE MHOTOTPaHHHKH.
80 | 2.Tlpusma. [Tapannenenumnen 2
Tema 12 81 3. Tlupamua. Buabl mupamu. 2
MHOrorpaHHHK 82 4. MpakTuyeckasi padora Ne 24 «[1nomab NOBEPXHOCTH MHOTOTPAHHUKOB) 2
u 83 | 5.CummeTtpus B mpocTtpancTBe. CUMMETpHS B KyOe, napajuleNenuIieie, Npu3Me, MMpamuse. 2
84 | IlpodeccHOHAILHO-OPHEHTUPOBAHHOE COJIEPIKAHME 2
6.I1pumepsl cumMeTpuii B mpodeccu.
85 | 7. ITpakTnueckasi padora Ne 25 «IIpaBuiibHble MHOTOTPAaHHHKH. 2
86 | 8. ITpakTnueckasi padora Ne 26 «KMHOTOrpaHHHKH 2
Tema 13 ConepxkaHue y4eOHOro MaTepuajia 8/2
Tesia BpameHus 87 | 9.llunuuap, NUIMHAPHYECKas MOBEPXHOCTH. [110111a1h TOBEPXHOCTH IIMIIMHIPA. 2
88 10. Konyc, koHn4eckas moBepXxHOCTb. [110111a/1b TOBEPXHOCTH KOHYCA. 2
89 11.Yceuennsiii konyc. CeueHne yCEUeHHOTO KOHyca 2
90 | 12. Iap u cdepa, ux ceuenns. Bzaumuoe pacmonioxenue cepbl u INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. IIpakTuyeckas padora Ne 27 «Kpyrisie Temay 2
Tema 14 ConepxkaHue y4eOHOr0o MaTepHuajia 8/10
92 | 14. llonsitue 00béma. OcHOBHBIE cBOIicTBa 00bEMOB Tes1.O0BEM MPSIMOYTOIBEHOTO MApAJUICICHHIISIA, TPU3MBI, 2
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O0BembI TE ITHHJIPA.
93 | 15. IIpakTuyeckas padora Ne 28 «O0bEM NpsIMOYTONBHOTO NapaJlIeenune1a, PU3MBbL, IIITHHIPAY 2
94 | 16. O6beM mupamMuIBL M KOHYCA. 2
95 | 17. Pemenwe 3a1a4 mo teMe «O0bEM MUpaMUIbI U KOHYCAy» 2
96 | 18. Ilpaktuyeckas padora Ne 29 «O0bEM nHUpaMUIbl K KOHYCA» 2
97 | 19. IpakTuueckas padora Ne 30 «O6bEM mapa u momans cepoi» 2
98 | 20. IlogoOue Ten. OTHOUICHHE TUIONIAJICH MOBEPXHOCTEH M 00BEMOB 1OTIOOHBIX TEI 2
99 | 21. IpakTnyeckasi pagora Ne 31 «M3MepeHus: B reOMETPHIY 2
100 | ITpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHUE 2
22. IlpakTnyeckas padora Ne 32 «/cmonp3oBanre KOMOWHAINI MHOTOTPAHHUKOB U TEJI BPAIlICHHUS B TTPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJauaxy.
Pasgen 8. Hayajia MaTeMaTH4Ye€CKOI0 aHAJIM3A
Tema 15 Coaep:xkanue y4e0HOT0 MaTepuaia 4/2
Mpenen 101 | 1. IIpenen mociie10BaTEIbHOCTH. 2
102 | 2. IIpenmen hyHKITMHN, OCHOBHBIC CBOVCTBA M MPaBWJIA BEIYHCIICHUSI. 2
103 | 3.IIpakTtuueckas padora Ne 33 «IIpenenbi» 2
Tema 16 Coneprxanue y4ed0HOT0 MaTepHajia 12/10
IlpousBoaHas 104 | A.IToHsiTHe MPOU3BOAHON (DYHKIIMH, €€ TCOMETPUICCKHIA U (DU3NICCKHUI CMBICII. 2
105 | 5. [Ipasuna nuddepenimponanus. Tabnuina npoussoanbix. JuddepeHumpoBanne CIOKHbBIX (YHKIIHA. 2
106 | 6. IpakTnyeckas padora Ne 34«/IuddepeHurpoBanne BEIPasKEHHI» 2
107 | 7.'eomeTrpudeckuii u HU3MIECKUI CMBICI TIPOU3BOTHON 2
108 | ITpodreccHOHAJBHO-OPHMEHTHPOBAHHOE COACP/KAHUE 2
8.MpakTHyeckasi padora Ne 35 «Du3nuecKuii CMbICI POU3BOIHON B MPOHECCHOHAIBHBIX 33]1a4ax)y.
109 | 9. UccnenoBanue 37eMEHTAPHBIX (GYHKUIMH HA MOHOTOHHOCTD M TOYKH SKCTPEMYMa. 2
110 | 10. MccnenoBanue siieMeHTapHbIX GYHKIMHA Ha HanOoJblilee 1 HAMMEHbBIIIee 3HAUCHHE C TOMOIIBI0 MPOU3BOIHON 2
111 | 11. ITpakTuueckasi padora Ne 36 «HauOonbiiee 1 HauMeHblIee 3HaueHHE (YHKLMHN HA OTPE3Ke» 2
112 | 12. [IpumMeHeHHE TPOU3BOAHOM K MCCICIOBAaHUIO PYHKIIMH U MOCTPOCHUIO rpadukoB. [Ipon3BoaHbie 00paTHOM U 2
KOMITO3UIIMH (DYHKITUH.
113 | 13. IlpakTuyeckas padora Ne 37 «[Ipumenenue mpou3BOAHON K UCCIIEAOBAHUIO (QYHKIHUHI U IIOCTPOSHHIO 2
rpaduKOB»
114 | IIpodeccnoHaAIBLHO-OPMEHTHPOBAHHOE CO/lep/KaHHe 2
14. MpakTuueckass padora Ne 38 «HaxoxpeHune ONTUMAIBLHOrO pE3yJbTaTa C IOMOINBIO TMPOU3BOIHOMN
MPaKTUIECKUX 3ajauaxy.
Conep:kaHue y4eGHOT0 MaTepHaJja 10/8
Tema 17 115 | 1.10e 5 H = 5
JlepBooGpasHas. HeonpeneneHHbl HHTErpall.
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HuTterpan u ero | 116 | 2. CnocoObl Hax0XkIE€HHS HEONPEAEICHHOTO HHTErpana 2
npUMeHeHne 117 | 3. IpakTuueckasi padora Ne 39 «CriocoObl HAXOXKICHHUS] HEONPEACICHHOTO HHTETPAJIa 2
118 | 4. Onpexnenennpiid naTerpai. @opmyna Hetorona-JleitOHuma. 2
119 | 5. BeluucieHus ONpeereHHOT0 HHTerpaa. 2
120 | 6.lIpakTnyeckasi padora Ne 40 « BeluucieHUS ONPEACICHHOr0 HHTErpajiay 2
121 | 7.I'eomeTpHuecKmii CMBICT onpeeneHnoro narerpana. @opmyna Hetorona - Jleiitbnuna. Pemenne 3aga4 Ha 2
MpPUMEHEHUE UHTETpata JJisl BBIYMCIECHHS (PU3NUYECKUX BEJIMYMH M TUIOIAACH
122 | 8. lIpakTHueckasi padora Ne 41 PenreHue 3a1a4y Ha NPUMEHEHHUS HHTErpaia B QU3UKE U T€OMETPUHI 2
123 | IIpodeccoOHATBLHO-OPUEHTHUPOBAHHOE COleP:KaHHUE 2
9.IlpakTH4eckas padora Ne 42 «Perenne 3a1a4 Ha MPUMEHEHHE HHTETPajIa
Pasnen 9. BeposiTHOCTB U CTATHCTHKA
Tema 18 Coaep:xanue yueOHOro MaTepuasia 8/-
MHuosKkecTBAa. 124 | 1.Ilonstre MHOKecTBa. ITonMHOKeCTBO. Oriepanui ¢ MHOXKECTBAMH. 2
DJ1eMeHTBI 125 | TIpodeccnoHATHLHO-OPHEHTHPOBAHHOE COIEP:KAHIE 2
Teopuu rpagos 2.0nepanuu ¢ MHOXeCTBaMH. PelieHne NpuKiIagHbIxX 3a1aq
126 | 3.Ilousitue rpada. Cs3HbIil rpad, qepeBo, MUK rpad) Ha MIOCKOCTH 2
127 | 4.Tlpumenenue rpa)oB K PEHICHUIO 33124y, 2
Tema 19 ConepxkaHue y4eOHOI0 MaTepuajia 8/2
Kom6unaropuk | 128 | 5.OCHOBHBbIC OHSTHS KOMOMHATOPHUKH. 3aJjauyl Ha TO/ICUET YMCIIa pa3MEICHUH, IEPECTAHOBOK, COUETaHUH. 2
am craTucruka | 129 | 6.Pemienne KoMOMHATOPHBIX 33184 2
130 | 7. Cratucruyeckasi o0paboTKa JaHHBIX 2
131 | 8.Pemenue 3aau Ha nepebop BapuanToB. Popmyna 6unoma Hetotona. Tpeyroneauk Ilackasst. 2
132 | 9.1TpakTuyeckas padora Ne 43 «DneMeHTbl KOMOMHATOPUKI 2
Tema 20 Coaep:xanue yue0OHOT0 MaTepuasa 14/2
JaeMeHThI 133 | 10.Co0blITHE, BEPOSITHOCTD COOBITHS], CIIOKEHHE M YMHOXKEHHE BepOsITHOCTEN. [oHsATHE 0 HE3aBUCUMOCTH COOBITUIA. 2
Teopun 134 | 11. ITpodpeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHNE 2
BepOSITHOCTEIH. 12. TlepBuuHas 06paboTKa CTaTUCTUYECKUX AaHHBIX. [ padndeckoe ux npejcraieHre. HaxoxieHne cpeHux
XapaKTePUCTUK, HAOJI0AaeMbIX JaHHBIX
135 | 13.BeposiTHOCTD B mpodeccHoHaNbHBIX 3amadax. OTHOCHMTENbHAs 4acTOTa COOBITHS, CBOIMCTBO €€ YCTOHNYMBOCTH. 2
Craructrueckoe onpeaesieHne BeposiTHoCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.ITepBuuHas 0OpabOTKa CTATHCTHYECKUX JaHHBIX. ['paduueckoe WX mpesacraBieHue. HaxokaeHue cpemHux 2
XapaKTePUCTUK, HAOIIOAaEMBIX JaHHBIX
137 | 15. luckpeTHas ciryyaiiHas BeTMUMHA, 32KOH €€ paclpeeseHHSI. 2
138 | 16.YucnoBble XapaKTEPUCTHKH AUCKPETHOMN ClydaliHON Benn4YuHbI. [IoHsATHE 0 3aKOHE OOJIBIINX YUCEII. 2
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139 | 17. Knaccudeckoe onpe/IeleHIE BEPOSTHOCTH. 2
140 | 18.I1pakTuueckas padora Ne 44 «PemnieHue 3a1a4 Ha BRIYHCICHHE BEPOSITHOCTHY 2
Pa3znen 10. YpaBHeHUs1 M1 HEPaBeHCTBA
Tema 21 Coaep:xanue yue0HOT0 MaTepuasa 18/6
Ypasuenns n | 141 | 1.PaBHOCHIBHOCTL ypaBHEHMIA, HEPABEHCTB, CHCTEM. OCHOBHBIC MPUEMBI MX PEIICHHUS. 2
HepPABEHCTBA 142 | 2. Micnonp3oBaHue CBOMCTB U rpaduKoB GYHKIMIA IPU pEIICHIH YPaBHEHUI W HEPABEHCTB. 2
143 | 3.Pemenne moka3aTeabHBIX, JIOTApU(OMUICCKIX YPABHCHHA, HEPABEHCTB, CHCTEM. 2
144 | 4.ITpakTuueckas padora Ne 45 «OcHOBHbIE TPUEMBI K METOABI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM» 2
145 | 5. PemieHue TpUrOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB. 2
146 | 6. Pemenue pannoHaNbHBIX, UPPALMOHANBHBIX YPABHEHUH, HEPABEHCTB, CHCTEM. 2
147 | 7. llpakTHyeckasi padora Ne 46 «Pemenrne TpHrOHOMETPUYECKUX YPABHEHUH M HEPABEHCTBY» 2
148 | 8. Pemenue ypaBHEHUH W HEPABEHCTB C ITapaMETPaMH 2
149 | 9.0mpenenenue Moayns. PackpeiTie Moaysist o onpeneneHuto. [Ipocreiinye ypaBHeHUS 1 HEPABEHCTBA C MOAYJIEM. 2
[IpuMeHeHne paBHOCUIBHBIX NIEPEXO0JIOB B OMPEISICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM.
150 | 10.I1pakTtuyeckas padora Ne 47 «IIpocreiimue ypaBHEHHs M HEPABEHCTBA C MOTYIIEMY.
151 | ITpodeccHOHATBLHO-OPUEHTUPOBAHHOE COlEeP:KaHHE 2
11.PemeHue TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBLHOTO COJICPKAHMSL.
152 | IIpodeccHOHAIBHO-OPHMEHTHPOBAHHOE COJACP/KAHUE 2
12.PerieHue TEKCTOBBIX 33,184 MPO(ECCHOHATIBHOTO COJICPKAHMSL.
IMoBTOpPEHHE Coaep:xanue yueOHOT0 MaTepuasia 10/4
MaTepuaia 153 | 1.IToBTOpeHue MaTepHaa (reoMeTpHs) 2
154 | 2.IloBTrOopeHue Marepuana (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHHE ONIOPHBIX 3HAHUI 110 TEOMETPHNY 2
156 | 4.TloBTOopeHue Matepuasa (aredpa M Havaia MaTeMaTHYeCKOTO aHallu3a) 2
157 | 5.]loBTropenune Marepuaia (anredpa v Havyajga MaTEMaTHYECKOTO aHAIH3A) 2
158 | 6.J1pakTHueckas padora Ne 49 «l[IpuMeHeHne ONOPHBIX 3HAHUH M0 are0pe M MaTeMaTHYECKOMY aHATIH3Y» 2
159 | 7.WroroBasi KOHTpOsbHAs paboTa 2
KoHcynpTanuu 6
[TpomexxyTouHas aTTectanus B popme sx3amena
Bcero: 324

OcBoeHne yd4eOHOrO mpeaMera MOXKET OBITh peaTn30BaHO C MPUMEHEHHWEM DJJIEKTPOHHOTO OOyYeHHS, JWCTAHIIMOHHBIX O0pa30BaTEIbHBIX
TEXHOJOTHI B COOTBETCTBHH C [lonoXeHHeM O MPUMEHEHUU SJIEKTPOHHOrOo OOydYeHUs, MUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHN MpHU
peanu3anuu 00pa30BaTEIBHBIX MpOrpaMMaM CpeIHero MnpoQecCHOHANTBHOTO 00pa3oBaHUs, YTBEPXKACHHOTO MpelacefaTelieM yuYeHOrOo COBETa
dI'BOY BO «YT'TY».
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3. YCJIOBUS PEAJIMBALIIA PABOYEM ITPOT'PAMMBI YYEBHOI'O NPEIJMETA
«MATEMATHUKA»

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY O0ecie4eHH 0

Peanuzanus paboueil mporpamMMmbl y4eOHOro mpeamera TpeOyeT Haaudusi y4eOHOro
KaOMHETa MaTEMATHKH.

OcHAIlEHHOCTh  Y4e0HOro KaOMHeTa: TI0CaJ0YHbIe MeCTa [0 KOJIHYECTBY
oOyuaromuxcs, pabouee MECTO MpernoaBaresis, J0cka yueOHasl, HarJIsAHbIC TTOCOOMS, KOMIUICKT
JUIS TPaKTHYECKHX paboT, TaOIMIbI, IUIAKaThl, reOMeTpuYeckre (GUIypbl, CTEHIBI, y4eOHas,
CIpaBOYHAs JTUTEpaTypa, y4eOHO-METOAMYECKAs JOKYMEHTAIIUS.

3.2. UndopmanuonHoe odecnieyeHne 00yueHust
[lepeyeHbp peKOMEHAYEMbIX YYE€OHBIX H3JIaHUi, VHTEpHET-pecypcoB, IOTOIHUTEILHON

JTUTEPATYPBI

OcHoBHasi JIMTEeparypa:

° HanasH, A. A. MaremaTuka : yueOHnuk / A.A. JlanasH. — 3-e u3J., HCHp. U JIOIL.
— Mocksa : UHOPA-M, 2023. — 544 c. — (Cpennee npodeccroHaabHOe 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Tekcr: AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1891827

. Hanmasa, A. A. COopHHK 3ama4 Mo MareMmaruke : ydeOHoe mocobue / A. A.
Hanmasn. — 3-¢ m3g. — MockBa : ®OPYM : HMH®PA-M, 2021. — 352 c. —

(ITpoeccronansnoe obpazosanue). - ISBN 978-5-91134-803-8. - Tekcr : 31meKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1362444

° IOxno, H. C. Maremaruka : y4eObnuk / H.C. FOxHo. — Mocksa : UHOPA-M,
2023. — 204 c. — (Cpennee npodeccuonanbHoe oopazosanue). — DOI 10.12737/1002604.
- ISBN 978-5-16-014744-4. - Tekcr : AIICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1906092

JlonmoJHuTeIbHAS JINTEpaTypa:

. bapnymikun, B. B. Maremaruka. DneMeHTHI BbICIIEH MaTeMaTHUKH : y4eOHUK : B 2
tomax. Tom 1/ B. B. bapaymikun, A. A. [Ipokodses. — Mocksa : KYPC : UHOPA-M, 2021.
— 304 c. — (Cpennee npogeccuonansHoe oopazoBanue). — ISBN 978-5-906923-05-9. — Tekcr
: BIEKTPOHHBIN. — Peskum moctyma: https://znanium.com/read?id=372717

. bapnaymikun, B. B. MatemaTtuka. D1eMeHTHI BBICIIIEH MaTEeMAaTUKH ;| YIEOHHK : B 2
tomax. Tom 2 / B.B. bapaymikun, A.A. IIpokodses. — Mocksa : KYPC : UTHOPA-M, 2022.
— 368 c. — (Cpennee mpodeccuonanbHoe obpazoBanue). — ISBN 978-5-906923-34-9. —
Tekcr : anexTpoHHbIA. — Pesxkum moctyna: https://znanium.com/read?id=380017

. Maremaruka : yue6Hoe mocooue / M. M. Uepnenos, H. b. Kap6auunckas, E. C.
Jlebenena, E. E. Xapuronona ; non penakmueit M. M. UepnernoBa. — 3-e uza. — Mockaa :
Poccuiickuii rocynapcTBeHHBIN yHHBepcHTET npaBocynusi, 2022. — 336 ¢. — ISBN 978-5-
03916-959-2. — Tekcr : DONEKTPOHHBIA // DJIEKTpOHHBIH pecypc HU(PPOBOIA
obpazoBarensHoit  cpenbl CIIO  PROFo6OpazoBanme  :  [caiit]. —  URL:
https://profspo.ru/books/122921

. Ab6nynnuna, K. P. Maremaruka : yueOnuk st CITO / K. P. A6nynnuna, P. T
MyxameranaoBa. — CapatoB : [IpodoOpazoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — TekcT : MEKTPOHHBIN // DIEKTPOHHBIA pecypc HUPPOBON 00pa3zoBaTeIbHOI
cpennl CITO PROFo6pa3zoBanue : [caiit]. — URL.: https://profspo.ru/books/99917

J [Mumnoga, JI. 1. MaremaTuka : yueOnoe nocoo6ue / JI.W. lllunosa, A.E. I1lunos. —
Mocksa : UTHOPA-M, 2020. — 238 c. — (Cpennee npodeccuonanbHoe odpasosanue). — ISBN
978-5-16-014561-7.  — Tekcr :  omekTpoHHBIi. —  Pexwm  mocryma:
https://znanium.com/read?id=359850
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O IPEIMETA «MATEMATHUKA»

KOHTpOHB U OLCHKA pC3yJIbTaTOB OCBOCHUA yqe6H0r0 npeaMeTa OCYHCCTBILACTCA MPENoAaBaTCJicM B IPOLUCCCC IMPOBCACHUA IMPAKTUYCCKUX
3aHHTI/II71, na6opaTopHHx pa60T, TECTUPOBaHUs, 4 TAKKEC BBIIIOJIHCHUSA 06yLIaI-OH_[I/IMI/ICH HHAWUBUAYAJIbHBIX Ba,I[aHI/Ifl, ITPOCKTOB, HCCHeﬂOBaHHﬁ.

[Tnanupyemble pe3ynbTaThl OCBOeHMsI 001e00pa3zoBaTesibHON aucuuIuiMHEbl B cooTBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoe PI'OC COO.

Koa n naumenoBanue
(hopMupyeMbIX KOMIIETEHIH A

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA TUCIHUIIIHHBI

Oo0mue

JAucounimHapHbie (MpeaMeTHbIE)

OK 01. Bsibupats croco0sbl
pelIeHus 3a1a4
PO eCCHOHAIBHOM
JeSATeILHOCTH
IPUMEHUTEIBEHO

K pa3JIM9YHbIM KOHTCKCTaM

B yactu Tpya0BOro BOCIIUTaHMUS:
- TOTOBHOCTh K TpYyIy, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPY10JIt00ue;

- UHTEpeEC K pa3IMYHBIM cdepam
npohecCuoHaTbHON ACSITETLHOCTH,
OsnazeHue YHUBEpCAIbHBIMU y4eOHBIMU

MMO3HABATCIILHBIMU ICHCTBUSMU:
a) 0a30BbI€ JIOTHYECKHE ,Z[CflCTBHS[I

- CaMOCTOSITETILHO bopmynHupoBaTh u
aKTyaJlu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYIHCCTBCHHBIﬁ MpU3HAK WA
OCHOBaHHud [Jis1 CpaBHCHUS, KHaCCI/Iq)I/IKaIII/II/I n
000011IeHH S

- ompenenaTh IEIH  JCSITEIbHOCTH,
napameTpbl ¥ KpUTEPHH UX JOCTHIKCHHUS;
- BBIBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEYHsS B
paccMaTpUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B JESATEIBHOCTD, OIICHUBATD
COOTBETCTBHE PE3YJIbTATOB LEJISIM, OICHUBATh
PHCKU TTOCIEACTBHUN ESTENBHOCTH;

- pa3BHBaTh KPEaTUBHOE MBIIUICHHAE TIPH PEIICHUH
KHU3HEHHBIX MPOOIIEM

3aJ1aBaTh

-BIQJIETh METOAAMH JIOKa3aTeJIbCTB, aJTOPUTMaMHU pCEIISHUs
3a1a4; yMeHHEe (OPMYJIMPOBAThH OMPEIACICHUS, aKCHOMBI U
TEOPEMBI, TPUMEHSTh UX, IPOBOJNUTH JI0KA3aTEIBHBIC PACCYKICHUS

B XOJI€ PEILCHU 3a1a4;
- YMETb OIEpHUpOBaTh MOHATHUAMH: CTENEHb YHCIA, JOTapu(pm
YHuClla;  YMEHHME  BBIIIOJIHATH  BBIYMCIEHUE  3HAYCHUH U

npeoOpa3oBaHKs BBIPAKEHUH CO CTENEHAMH U Jiorapudmamu,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BIPAKEHNUH;

- yMeTb  ONEpUpOBaTh  MOHATHAMHU:  pAIMOHAJbHBIE,
UppaLOHaJIbHbIE, TOKAa3aTeNbHbIE, CTEIIEHHBIE, JTOrapu(pMUIECKHUE,
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI,

- yMeTb ONEpHpOBaTh MOHATHUAMHU: (YHKLUS, HEHpepbIBHAS
¢GyHKUMs,  OPOM3BOAHASA,  MEpBOOOpa3Has,  ONpEIENCHHBIN
UHTETpaT, yMETh HAaXOAUTh IPOU3BOJIHBIC  DIEMEHTapHBIX
(GyHKIWH, WCIONB3ysl CIPaBOYHBIE MaTepHajbl; HCCIENOBAaTh B
OPOCTEHIINX ClyyasiX (YHKIMM Ha MOHOTOHHOCTb, HAaXOAUTh
HauOoJbIINE M HAUMEHbIIME 3HAaueHWs (QYHKUUH; CTPOUTH
rpaduKd  MHOTOYWIEHOB ~ C  MCIOJb30BAaHHMEM  ammapara
MaTeMaTUYECKOro0 aHalIM3a; MPUMEHATh MPOU3BOJHYIO IIpH
pelmleHMM  3ajad  Ha  JBWXKEHME;  pellaTb  IPaKTUKO-
OPHECHTHUPOBAHHBIE 3a/1a4d Ha HauOOJBIIME W HAUMEHbBIINE
3HaueHMs, HAa HAXOXKAECHUE IIyTH, CKOPOCTU U YCKOPEHUS;

- yMeTh ONEpHpOBaTh IOHATHAMH: palMOHaJIbHas (QyHKuus,
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0) 0a30BBIC UCCIICAOBATEILCKHIE ICHCTBHS:

- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKOW 1
MPOEKTHOM NIEATCIBPHOCTH, HABBIKAMHU pPa3peIICHHUS
npooIIeM;

- BBISBJIATH TNPUYMHHO-CJICJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTaTh THIIOTE3y €€
penieHus, HaXOJIUTh apTyMEHTBI JUIST
JIOKA3aTeNIbCTBA CBOMX YTBEPXKJICHUH, 3a7aBaTh
napaMeTpbl U KPUTEPHH PEILICHUS;

- aHaJU3UPOBATH IOJyYEHHBIC B XOJ€ PEIICHHUS
3a/la4ydl  pe3yJIbTaThl, KPUTHUYCCKH OIICHHWBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIIBHYIO U
MPAKTHYECKYIO 00J1aCTH )KU3HEACATEIbHOCTH;

- yMEThb MHTCTPHPOBATh 3HAHHWS M3 Pa3HBIX
npeMETHBIX 00J1acTeif;

- BBIIBUTATh  HOBBIE  HIEH, npe/iarath
OpI/IFI/IHaJII)HBIC moaAXOoAbl U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

MIO3HABATEJIBHOM U COLIMATIbHON IIPAKTHKE

MoKasarteibHas (PYHKIHMS, cTereHHas QYHKIM, JIorapupMudecKas
(GyHKIUS, TpUTOHOMETpUYecKue (GyHKUIMH, OOpaTHbIE (PYHKIIMU;
YMEHHE CTPOUTHh TIpadUKH W3YYEHHBIX (YHKIIM, HCIOIb30BATh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH
3aa4 U3 IPYrux y4eOHbBIX IPEAMETOB U 33/1a4 U3 PeabHOH KU3HH;
BBIpakaTh (POPMYJIaMH 3aBUCUMOCTH MEX/y BeTHUYMHAMHU;

- YMETh pelaTh TEKCTOBbIE 3aJaud Pa3HbIX THUIIOB (B TOM YHUCIIE
Ha MpPOLEHTHI, JOJU W YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTb
TOBApOB M YCIYyr, HAJIOTH, 3aJauyd W3 OOJIACTH YINpaBlICHUS
JUYHBIMA U CEMEWHBIMH (MHAHCAMH); COCTAaBJISITH BBIPAXKCHHUS,
YpaBHEHHUsI, HEPaBEHCTBA M HUX CHUCTEMbI II0 YCIOBMIO 3aJayu,
UcCcle10BaTh MOJIyYEHHOE peleHue U OLIEHUBATh
HpaBIONOJ00HOCTb PE3YIbTATOB;

- yMeThb ONEpUPOBATh MOHATHAMHU: cpelnHee apupMeTHYECKOE,
MeJuaHa, HauOospllee W HauMEHbIIEE 3HAu€HUs, pa3Max,
JCrepcusi, CTaHIApTHOE OTKJIOHEHHE 4YMCIOBOrO Habopa; yMeTb
W3BJIEKATh, UHTEPIPETUPOBATh MH(POPMALUIO, MPEACTABICHHYIO B
Tabluuax, Ha Jauarpammax, rpaukax, OTpa)karollyl0 CBOMCTBa
peasbHBIX IMPOLECCOB M SIBJICHUM; MPENCTaBlIATh MH(YOPMAIHUIO C
MOMOIIBI0 TAaOJIMI] M JUarpaMM; HCCIEI0BaTh CTATHCTUYECKUE
JIaHHBIe, B TOM YHCJE€ C NPUMEHEHHEM Tpa(UYecKUX METONIOB U
JIEKTPOHHBIX CPE/CTB;

- YMETb OIIEpUPOBATH MOHATHAMMU: CIyYalHBIM OIIBIT U CIIy9alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHUS; YMEHHUE BBIYMCIATH
BEPOSATHOCTb C  HUCIOJIB30BaHMEM  TIpaMUECKMX  METOMOB;
MPUMEHATHh (OPMYJIbl CIIOKEHUST U YMHOXKEHHUS BEpPOSITHOCTEH,
KOMOMHATOpHbIEe (akThl W (HOPMYJIbl TpPU pPEIICHUU 3ajad;
OLIEHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUIH; 3HAKOMCTBO CO
CIIy4afHBIMH  BEJIMYMHAMH, YMEHHE TPHUBOJUTH TPUMEPHI
NPOSIBIIEHUS]  3aKOHA  OOJBIIMX YHCENl B  MNPUPOAHBIX H
OOILIECTBEHHBIX SBJICHUSX;

- YMETh ONEPHUPOBATH NMOHATHUSAMHU: TOUKA, NpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, JABYI'PAaHHBIM Yroj, CKPEIIMBAIOLIMECS NpPsSMBIE,
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MapauieIbHOCTh U NEPHEHAUKYJIAPHOCTh NPSIMBIX U IJIOCKOCTE,
YIoJ MEXAY NPSIMBIMH, YTOJ MEXIY HNPSIMOHN U IJIOCKOCTBIO, Yroil
MEXAY IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0 IUIOCKOCTH,
paccTosiHUE MEXIy HPSAMBIMH, PACCTOSHHE MEXIy IUIOCKOCTAMM;
YMEHHE MCIOJIb30BaTh IPH PELIEHHM 3a/1ad U3ydeHHblE (HaKThl U
TEOpeMbl IUITAHUMETPUHU; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKPYKaIOIIEro Mupa;

- YMETb ONEpHpOBaTh IOHATHSIMHU: MHOTOTPAHHHK, CEYEHHUE
MHOTOTPAaHHUKA, Ky0, TMapaijenenunesa, IMpu3Ma, THPaMUaa,
(durypa ¥ MOBEPXHOCTh BpAaIlEHUs, [IMIUHAP, KOHYC, 1Iap, cdepa,
ceyeHus: (uUrypsl BpalleHHs, IUIOCKOCTb, Kacaromascs chepsl,
HWIMHAPA, KOHYyCA, IUIOLIAAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHyca,  LWIMHApa, IUlomans  chepsl, ob0beM  KyOa,
IOPSMOYTOJBHOTO  MapajUleienunena,  MUPaMUAbI,  IPHU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMEHUe U300paxxaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BpAILCHUS, HUX CEUYEHHS OT pPyKH, C MOMOIIBIO
YEepPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE
pacro3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PAcIO3HABAThH
MMpaBUJIbHBIC MHOT'OTPAaHHUKU,

- YMCTLH ONCPHUPOBATH IMOHATUAMU: JIBUKCHHUEC B MNPOCTPAHCTBE,
nmooOHbIe (PUTYpBI B TPOCTPAHCTBE; HCIIOJIB30BAaTh OTHOIICHHE
IUIOINAZCH TOBEPXHOCTEH U O00BEMOB MOAOOHBIX (UTYp TpH
peLIeHnN 3a/1a4;

- YMeTb BBIYHCIIATH I'€OMETPUUYECKHE BEIMYHMHBI (UIMHA, YTod,
IoIIa b, 00BEM, IJIOIMAAb HOBEPXHOCTH), UCHONb3Ys U3yUCHHBIE
(bOpMyIIBI M METOJIBI;

- yMeThb OIepUpOBaTh MOHATHAMH: TNPSIMOYTOJIbHAs CHCTEMa
KOOPJMHAT, KOOPAMHATHl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJISIPHOE TPOM3BEACHUE, Yroid MEeXIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHUE BEKTOPA HA YHCIIO; HAXOUTH C TOMOIIBIO
M3y4YeHHBIX (POPMYIJI KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEXIY IBYMS TOUKaAMHU;

- YMETb BbIOMpATh NOJXOSIINNA N3yUYEHHBIH METOJ JJIsl PEIIeHUs
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3a/la4yM, pacro3HaBaTh MareMaTH4eckue (akThl U MaTEeMaTUYECKHE
MOJIETT! B MPHUPOJHBIX U OOLIECTBEHHBIX SBICHUSIX, B UCKYCCTBE;
YyMEHHE TPUBOAMTH TMPUMEPHl MAaTEMaTHYECKUX  OTKPBITHIA
POCCHIICKOM 1 MUPOBOW MAaTEMAaTUIECKON HAYKH.

- YMETb OIEpHUPOBATH TOHATUSAMH: ONPEIEIICHUE, aKCUOMA,
Teopema, CIEACTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTeJIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKU; yMeHHE (hOpMyTHpOBaTh 0OpaTHOE
U TPOTHBOIIOJIOKHOE YTBEP)KIEHHE, MPUBOJUTH MPUMEPHI U
KOHTPIIPHUMEPHI, UCIIOJIb30BaTh METOJI MATEMAaTHIECKON WHAYKIINUU;
NPOBOJUTH JIOKAa3aTeNIbHBIE PACCYXACHUS MpPH PEIICHUU 3ajad,
OILICHMBATH JIOTHYECKYIO TIPAaBUIILHOCTD PACCY KICHHIA;

- YMETh OIEPHPOBATh MOHATHIMH: MHOXECTBO, TOJIMHOKECTBO,
orepaly HaJl MHOKECTBAMHU; YMEHHE HCIOJB30BaTh TEOPETHKO-
MHOKECTBEHHBII anmapar JJsl ONKUCAaHUS pealbHbIX MPOLECCOB U
SIBJIGHUM MpU pELIeHUM 3a]ad, B TOM YMCIE M3 JIPYIHMX Y4YEOHbIX
MPEIMETOB;

- YMETh ONEpHUPOBaTh MOHATUSAMU: rpad, CBA3HBIN rpad, Aepeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHE 33a[aBaTh U OMUCHIBATH Irpadbl
pa3IMYHBIMU CIIOCOOAMHU; HCIIONB30BaTh TIpadbl MpH PELICHUU
3a1ad;

- yMeTh CBOOOJHO ONEPUPOBATH TOHSATHUSAMHU: COUYCTAHHE,
MEePECTaHOBKA, YMCIIO COYETAHWH, YHUCIO IMEPECTaHOBOK; OWHOM
HpioToHa; yMeHHWE TPUMEHATH KOMOWHATOpHBIE (aKTBl W
paccy X AeHus Ui peleHus 3a/1ay;

-yMEeTh OINEpPUPOBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, LENO0e
YUCIIO0,  OCTaTOK IO  MOAYJII0,  pallMOHAJIbHOE  YHCIIO,
HppalMOHAJIbHOE YHCIIO, MHOECTBA HATypaJbHBIX, LEJbIX,
palMOHANbHBIX, JCHCTBUTENbHBIX YHCEN; YMEHUE HCIOIb30BaTh
MpU3HAKK ~ JCIMMOCTH, HAWMEHBIIUH OOMMHA  JeNHUTeNh W
HauMeHbIIIee o0Iee KpaTHOe, anropuTM EBKimma mpu pemeHuH
3a/a4; 3HAKOMCTBO C PAa3IMYHBIMHA TO3UIIMOHHBIMUA CHUCTEMaMH
CUMCIICHMS,;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATUSIMH: CTETNEHb C IIEJIbIM
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[oKa3aTejaeM, KOPEHb HAaTypalbHOM CTENEeHH, CTENeHb C
pallMOHANBbHBIM  IIOKa3aTeleM, CTeNeHb C  JeHCTBUTEIbHBIM
(BemiecTBEHHBIM) MOKa3aTelieM, JIOTapudM 4ucia, CHHYC, KOCUHYC
Y TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh ONEpPHPOBATH MOHATUSAMH: TOXIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUN U
HEPaBEHCTB, PaBHOCHIBHOCTh YPaBHEHHi, HEPAaBEHCTB U CHCTEM,
palMoHaJIbHbIe, WPpAMOHAJBHBIC, IOKa3aTeJbHbIE, CTEINECHHBIE,
jgorapupMuyecKkre, TPUrOHOMETPUUYECKIE YpaBHEHHUs, HEPaBEHCTBA
U CUCTEMBI; YMEHHUE pelllaTh YPABHEHUs, HEPABEHCTBA U CUCTEMBI C
HOMOIIBIO PA3IMYHBIX MPUEMOB; PelIaTh YpaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpOM; NPUMEHITh YpaBHEHMs, HEPaBEHCTBA,
UX CHUCTEMBI JUIsl peIleHHs MaTeMaTH4eCKUX 3ajad M 3a1ad M3
pa3IMYHBIX 00JACTel HAYKU U PeabHOM KU3HM,

-yMeTh CBOOOJHO ONEpPUPOBATH MOHATHAMU: rpaduk (YHKIUH,
oOpartHast (YHKUUS, KOMIO3HLMUS (YHKIMH, JTUHEHHAs (QyHKIHA,
KBagpaTtuuHasi  (QyHKOMs, CcTeneHHas (QYHKOHS C  LEJNbIM
rmokaszarejeM,  TPUTOHOMETpHYECKHe  (YHKUUH,  OOpaTHbIC
TPUTOHOMETPUYECKUE ¢byHKINY, nokasaresbHas u
aorapugmuyeckast GyHKIMN; YMEHHE CTPOUTh Tpauku (QyHKIUH,
BBINIOJIHATH ITPeoOpa3oBaHust rpauKoB (PyHKIIHIA;

YMEHHE UCNONb30BaTh rpadukn QyHKOMM U1 U3ydeHus
MPOIIECCOB M 3aBUCHMOCTEH TpU peIIeHHH 3a7ad M3 JPYTrux
y4eOHBIX MPEAMETOB U U3 PeaIbHOM KU3HU; BBIpaXKaTh GOpMyJIaMu
3aBUCUMOCTH MEX]ly BEJIMUMHAMU;

yMEHHE CBOOOJIHO ONEpUPOBATh MOHATUAMU: YETHOCTh (DYHKIMH,
HNEPUOIUYHOCTh ¢byHKLUY, OrpPaHUYEHHOCTb byHKLUY,
MOHOTOHHOCTb ()YHKLIMH, JKCTpeMyM (QYHKIUM, HauOoibllee MU
HavMEHbIIee 3HauYeHWs (QYHKIMHM Ha TPOMEXYTKE, yMEHHUE
MIPOBOJUTH MCCIIEIOBaHNE (QYHKIIUH;

YMEHHE WCIIOJIb30BaTh CBOWCTBA W Tpadukd GYHKIUH U1
pelieHuss ypaBHEHHI, HEpaBEHCTB W 3aJad C IapaMeTpaMu;
n300paxkaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXKECTBA PEHICHHMA
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ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOOTHO OIIEPUPOBATH HOHSTHSIMU:
MOCJIE0BATEIbHOCTD, apupmMeTHIeCcKast nporpeccus,
reoMeTpudecKas nporpeccus, OECKOHEYHO yObIBaromas
reoMeTpuYIecKast nporpeccus; yMeHHe 3aJ1aBaTh
MOCJICIOBATEIFHOCTH, B TOM YHCIIE C MOMOIIBIO PEKypPEHTHBIX

hopmyur;

- YMEeTh OIEpUPOBaTh MOHATHIMU: HENPEPHIBHOCTH (YHKIIUH,
acUMIITOTHl rpaduka QyHKIMM, NepBas M BTOpas MNPOU3BOAHAsS
(YHKIIMHM, TE€OMETPUYECKUNA U (PU3UYECKHII CMBICI MPOU3BOIHOM,
nepBooOpa3Hasi, OIpEeNeHHbI HWHTErpan; yMEHHEe HaXOIuTb
acUMIITOTHI rpaduka QyHKIMH; YMEHHUE BBIYUCIATH IPOU3BOIHbIC
CYMMBI, TPOU3BEJICHHS, YACTHOTO U KOMIIO3ULMU (DYHKIUH,
HaXOJUTh YpaBHEHHE KacaTelbHOH K rpaduKy (QyHKINY;

YMEHHE UCIOJNIb30BaTh IMPOU3BOAHYIO IS UCCIEIOBaHUS
(GYHKUIWH, 1715 HAXOKACHUS HAWTYUIIEero PeIIeHHs B MPUKIIAIHBIX,
B TOM YHCIJIC COIMAJIbHO-SKOHOMHUYECKUX M (PU3UUECKUX 3a/1a4ax,
JUIsL OTIPENENICHHUsI CKOPOCTU M YCKOPEHUS; HAXOJUTh IUIOIIAAA U
00beMbl (Uryp C TOMOIIbI0 HHTErpaia; IMPHUBOAUTH HPUMEPHI
MaTeMaTHYECKOTo MO/JICINPOBAHUS c MIOMOIIBIO
nuddepeHnnanbHbIX YpaBHEHHIH;

- yMeThb ONEepUpOBaTh MOHATHAMHU: KOMIUJIEKCHOE YHCIIO,
COINPSDKEHHbIE KOMIUIEKCHBIE —YHCIa, MOXYJIb UM  apryMEHT
KOMIUIEKCHOTO uHcia, (GopMa 3alMCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckasi, TPUrOHOMETpHUUECKas U anreOpandeckas); yMeTb
MPOU3BOIUTh apupMETHYECKUE [JEHCTBUA €  KOMIUIEKCHBIMU
YHUCIAMU; TNPUBOAMTH IPUMEPHI HCIOJIb30BaHUS KOMIUIEKCHBIX
qucen;

- yMeTh CBOOOAHO ONEpPHPOBATH TOHATHAMHU: CpelHee
apupmeTnyeckoe, MenuaHa, HauOospllee W HaWMEHbIIee
3HA4YEHHUs, pa3Max, IHCIEepCHs, CTAHAAPTHOE OTKIOHEHHE JUIs
OTIHCAHUS YHCIIOBBIX JTAHHBIX; yMEHHe HCCIIe/I0BaTh
CTaTUCTHYECKHE JaHHble, B TOM YHCJIE€ C TPUMEHEHHEM
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rpauyecKkux METOJOB M JIIEKTPOHHBIX CPEACTB; TpapuuecKu
HCCIIeIoBaTh COBMECTHbIE HAOJIOACHUS C IOMOILBIO JHarpamMm
pacceuBaHUsl U IUHEHHOU perpeccuy;

- YMeTh HAaxOAWUTh BEPOATHOCTH COOBITHI C HCIOJIH30BAHUEM
rpaduuecKuX METOAOB; MPUMEHATH Ul PelIeHHs 3a7a4d (pOPMYJIbI
CIOKCHHS W YMHOXCHHS BEpPOSTHOCTEH, (opMmyiny moOIHOM
BEPOSTHOCTH, (opmyny bepHymin, koMmOuHaTOpHBIE (AKTBI H
(opMyJIbI; OLIEHUBATH BEPOSTHOCTH PEANbHBIX COOBITHUH; yMEHHUE
OIIEpUPOBATh IOHATUSAMU: CiIy4aiiHas BEJIMYMHA, PACIpPENCICHUE
BEPOATHOCTEH, MAaTEeMATUYECKOE  OXMJIAHUE, JUCHEPCHA U
CTaHIApPTHOE OTKIIOHEHHWE CIy4yallHOW BENUYMHBI, (QYHKIHUU
pacnpeziesieHus] U IJIOTHOCTH PaBHOMEPHOIO, IIOKA3aTENIbHOTO U
HOPMaJIBHOTO DPAaclpeAeIeHU; YMEHUE HCIOIb30BaTh CBOMCTBA
M3YYEHHBIX pacHpelesieHuil s peleHusl 3ajad; 3HaKOMCTBO C
MOHATUAMU: 3aKOH OOJIBLIIMX YHCEN, METOAbl BbIOOPOYHBIX
HCCIIEIOBaHUI; YMEHUE MPUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATH MOHATUSAMU: TOYKA, HpsSIMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUM  Yrodi,
JBYTPAHHBI  yroJI, TPEXTPAaHHBIA yroy, IepeceKaroluecs,
NapajulelIbHble M CKPELIMBAIOIIMECS IPAMBIE, NapauIeIbHOCTh U
NEPNEHIUKYJIAPHOCTh TNPSMBIX M IJIOCKOCTEH, Yroil MEXIy
NPSIMBIMHU, YTOJl MEXJY MPSMONM M IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMM; YMEHHME HCIOJIb30BaTh IpUM PELIEHUM 3ajad
M3y4YeHHbIE (DAKThl U TEOpPEMbl IUIAHUMETPUHU; YMEHHUE OLICHUBATh
pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MHUPE; YMEHHE OINEpUpOBATh
MOHATUSAMH: MHOT'OI'PAHHUK, CEYEeHUE MHOTOTPaHHUKA,
MpaBWIbHBI MHOTOTpaHHHUK, NpU3Ma, NOUpaMuiaa, ¢Gurypa u
MOBEPXHOCTh BpAIICHUs, WINHAP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHMs KOHyCa M LWIMHJPA, MMAPAJIEIbHBIE OCH
WIA OCHOBaHMIO, CEYECHHUE IIapa, IUIOCKOCTh, Kacaromasicst chepsl,
LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (QUTYPHI U MTOBEPXHOCTH BPAIICHUS,
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WX CEYeHHUs, B TOM YHCJIE C TMOMOIIbIO AJIEKTPOHHBIX CPE/CTB;
YyMEHHE  TNPUMEHSATh  CBOMCTBA  I€OMETPHUECKHX  (uryp,
CaMOCTOSITENEHO (DOPMYITUPOBATH OMPECIICHUS N3y4aeMbIX UTYp,
BBIJIBUTaTh TUIOTE3bl O CBOMCTBAX M NMPU3HAKAX T'€OMETPUYECKHX
¢uryp, o00OCHOBBIBaTh WJIHM OIPOBEPraTh HX; YMEHHE MPOBOIUTH
knaccuukanuio GUryp Mo pasinYHbIM TPH3HAKAM, BBITOJIHATH
HEOO0XOIUMBIE JIOTIOTHUTENbHBIE TIOCTPOCHHUS,

- yMeTb CBOOOTHO ONEPHUPOBAThH MOHATUAMU: IUIOMIAb (QUTYPHI,
00beM (UTyphbl, BeJIWYMHA yTIJla, PacCTOSHUE OT TOYKH JO
TUIOCKOCTH, PACCTOSHUE MEXIY TNPSMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMM,  IUIomags  cepbl, IUIOMAAb  IOBEPXHOCTH
NUpaMubl, TpU3MBL, KOHyca, IWIMHApa, o0BeM  Kyoa,
OpSIMOYTOJILHOTO — TapaJUieNienuIeaa,  MUPaMHUIIbI,  MPU3MBI,
OWIMHAPA, KOHYyCa, Iapa; YMEHHEe HaXOIUTh OTHOLICHHE 00BHEMOB
NMOO0HBIX (HUTYP;

- yMeThb CBOOOJHO ONEPHPOBATH MOHATUSIMH: JBIDKCHHE,
napajyielbHbli  TIEPEeHOC, CUMMETpHs Ha IUIOCKOCTH M B
MIPOCTPAHCTBE, IMOBOPOT, NpeoOpa3oBaHUE MOAO0MS, MOAOOHbIE
¢Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOA0OHBIE (UTYDHI, B
TOM 4YHCJIE€ B TPHUPOAE, HCKYCCTBE, AapXHUTEKType; yMEHHE
HCIIOJIb30BaTh TeOMETPUYECKUE OTHOIIICHUS, HAXOIHTh
TeOMETPUUYECKUE BEJIMYUHBI (IUTMHA, YTOJI, IJIOM@Aab, 00BEM) MPH
pelIeHnr 3a1a4d U3 IPYTuX y49eOHBIX MPEIMETOB M M3 PealbHOU
KU3HU;

- YMeTh CBOOOJHO ONEPUPOBATh MOHATUSAMHU: MPSIMOYTOJIbHAS
CUCTEMa KOOpJIUHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha 4YHCIIO,
pasiokeHue BeKTopa Mo 0a3ucy, CKalspHOE MpPOU3BENIEHUE,
BEKTOPHOE TIPOW3BEACHHE, YIOJ MEXKAY BEKTOpaMHU; YMEHHE
WCTIOJIb30BaTh BEKTOPHBIA W KOOPAWHATHBIA METOJ JJISl PeIICHHS
TEOMETPUUECKUX 3a7ad M 3a4ad JPYTuX Yy4eOHBIX TPEIMETOB;
OTNepUpOBaTh TMOHATUAMH: MaTpuna 2x2 u 3x3, omnpejenuTens
MaTPUIIbl, TEOMETPUUECKUI CMBICI OTIPEICITUTENS;
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- yMeTb MOJECJIMPOBaTh pEAIbHBIE CHTyallud Ha S3bIKE
MAaTEMAaTHKH; COCTaBIISATh BBIPAYKEHUS, YPAaBHEHUs, HEPABEHCTBA U
HX CHUCTEMBbl IO YCJIOBHIO 3aJayud, MCCIEIOBaTh IOCTPOCHHbIE
MOJIENIN C MCIIOJIB30BAHUEM ammapara ainreOpbl, HHTEPIPETUPOBATH
MOJIyYEHHBIM pPe3yJbTaT; CTPOUTb MaTEMaTHYECKUE MOJIEIN C
MOMOLIbI0 T€OMETPUYECKUX IMOHITHA W BEIMYMH, peularh
CBA3aHHbIE C HUMH IPAKTUYECKUE  3a/ayd; COCTaBJIAThH
BEPOATHOCTHYI0 MOJENIb M HHTEPIPETHPOBATh IOJYyYEHHBIN
pe3yibTaT;  peulaTb ~ NPUKIAAHBIE  3aJadyd  CpPEeICTBaMU
MaTEeMaTUYECKOT0  aHajau3a, B TOM  YUCIE  COLMAJIBHO-
HSKOHOMHMYECKOTO ¥ (PU3MYECKOTI0 XapaKTepa;

- yMeHHE BBIOMpATh MOIXOAAIIUN METOA JUIsl PEIICHUs 3aauu;
MOHUMAaHUE 3HAYMMOCTH MATEMAaTHKW B W3YYEHUH NPUPOAHBIX U
OOIIIECTBEHHBIX TPOLIECCOB U SIBICHHUH; YMEHHE pACIO3HABAThH
MpOSIBJIEHUE 3aKOHOB MaTeMAaTHKH B  HUCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPHl MAaTEMATUYECKUX OTKPBITHMA pPOCCHMCKON H
MHUPOBOM MaTEMaTHUYECKON HAYKHU

OK 02. Ucnons3oBats
COBpEMEHHbBIE cpencTBa
MOMCKa, aHaJM3a u
HMHTEPIpEeTalun

uHdopmau, u
MH(POPMAIIMOHHBIE
TEXHOJIOTHH TS BBITIOTHEHUS
3a1a4y npodeccuoHaIbHON
JeSTEIbHOCTH

B o6macTy leHHOCTH HAY4YHOT'O MTO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHUA HAyKM U OOLIECTBEHHOW IPAKTHKH,
OCHOBaHHOTO Ha Jasore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B
HOJHUKYJIbTYPHOM MUPE;

- OCO3HAaHHUE IIEHHOCTU HAYYHOW [JESATEIbHOCTH,

TOTOBHOCTb ~ OCYWIECTBISATh  HPOEKTHYIO U
UCCIIE1I0BATEIbCKYIO JESTEIbHOCTD
MHJIMBUIyalIbHO U B TPYTIIIE.

OBnanenune YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMHN JICI\/'ICTBI/IHMI/I:

B) pabora ¢ nHpopManmen:

- BJIJICTh HABBIKAMH TOIyYSHHS] HHPOPMAIHN 13
WCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOSITEILHO

- yMeThb ONEpHUpOBaTh MOHATHUSAMH: palOHaIbHAs (QyHKIMA,
MOKa3aTeIbHas ¢$yHKIu, CTEICHHAs ¢byHKIU,
agorapugmuyeckast (GYHKIUS, TPUTOHOMETpHUECKHE (YHKIINH,
oOparHble (YHKIHMH; YMEHHE CTPOUTh TpadUKH H3YyUCHHBIX
(GyHKINH, UCIIONB30BaTh rpauKy MPU W3yYE€HUH MPOLECCOB U
3aBUCUMOCTEH, MNpH pELICHUH 3aJady M3 APYrux Y4eOHBIX
IIPEIMETOB U 3a]1a4 U3 peabHOH KU3HU; BBIpaXKaTh (hopMyamu
3aBUCUMOCTH MEX]ly BEJIUUMHAMU;

- YMeTb ONEpUPOBaTh MOHATUAMU: TOXKJIECTBO, TOXKIECTBEHHOE

npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, cucreMa
YPaBHEHUNM W HEPABEHCTB, pPaBHOCWIBHOCTb ypaBHEHUH,
HEPAaBEHCTB M CHCTEM, pALMOHAIBHBIE, HPPALMOHAILHEIE,
II0OKa3aTEIIbHBIE, CTCIICHHBIE, JorapupMuyIecKue,

TPUTOHOMETPUYECKUE YPABHEHHS, HEPABEHCTBA M CHCTEMBI;
YMETh pelIaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOIIIBIO
Pa3IUYHBIX IIPUEMOB; pEIIAaTh YpPaBHEHUS, HEPAaBEHCTBA W
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OCYILIECTBIIATH OKUCK, AaHAIN3, CHCTEMATH3ALHIO U
UHTEPIPEeTalni0 HHOOPMAIMKA Pa3IUYHBIX BUIOB
1 GopM IpeCTaBICHUS;

- co3JaBaTh TEKCTHl B pa3NWYHbIX (popmaTax c
y4eTOM Ha3Ha4YeHUsT HHGOpMAIMM M LEJIEeBOH
ayIUTOPUH, BBIOWpas ONTUMAIBHYIO (GopMy
NPEeCTABICHUS U BU3YaTU3AIHH;

- OUEHHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpopManuy, ee COOTBETCTBHE NPABOBBIM U
MOPaJIBHO-3THYECKIM HOpMaM;

- HUCIIONB30BaTh CPEACTBA HWH(POPMAIMOHHBIX M
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3allMOHHBIX  337a4 C  COOMIOIeHHEeM
TpeOOBaHMIA SPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PECypcOCOepeKeHHs,
NpaBOBBIX M OTHYECKUX  HOPM,  HOPM
WH(POPMAITMOHHOM 0€3011aCHOCTH;

- BJIQJIETh HABBIKAMU DPACHO3HABAHUS W 3aIIHUTHI
uHpopmaruy, HHGOPMAIMOHHON Oe30macHOCTH
JMYHOCTH

CUCTEMBI C MapaMeTpOM; NPUMEHSATh YPaBHEHUS, HEPaBEHCTBA,
MX CHUCTEMBI JJISl PEIeHUs MaTeMaTUYeCKHX 3a/]ay U 3a7ad 3
pa3IMYHBIX 00JIaCTEl HAYKU U peaibHOM JKU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHIMH: JBH)KEHHE,
napajyieNlbHbli  TIEPeHOC, CHMMETpPUSl Ha IUIOCKOCTH H B
MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue MOI00us, MOT00HBIE
(Gurypsl; yMeTb pacro3HaBaTh paBHbIE W MMOJO0OHBIE (UTYPHI, B
TOM 4HCJIE€ B TIPUPONE, HCKYCCTBE, apXUTEKType; YMETb
UCTIOJb30BaTh ~ T'€OMETPUYECKHUE  OTHOIICHUS,  HAXOIHUTh
reOMETPUUYECKUE BETUYMHBI (JJIMHA, YToJl, TUIONIA]b, 00BEM)
IpU pElIeHUW 3aJad M3 JAPYruX Yy4eOHBIX NPEAMETOB U W3
peanbHON KU3HU

OK 03.
peanu30BbIBaTh COOCTBEHHOE

[InanupoBats U

npodeccuoHaIbHOe u
JMYHOCTHOE pas3BuTHE,
NpeANPUHUMATEIBCKYIO

ACATCIABHOCTD B
npodeccuoHaabHOl  cdepe,
WCTIONB30BaTh  3HAHHS 10

(UHAHCOBOI TPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIISIX

B o0nacTyt 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHHMS:
-c(hopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
TUYECKOTO TIOBEICHUS;

- CIOCOOHOCTh  OLEHHMBAaTh  CUTYyallMI0 |
NPUHUMATh OCO3HAHHBIC PEIICHHSI, OPHEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;
- OCO3HaHWE JIMYHOTO BKJaJa B IIOCTPOCHHUE
YCTOWYHMBOTO OYIYIIETO;

- OTBETCTBCHHOC OTHOIICHHWE K CBOMM POJAUTEIAM
U (MJM) OIpYTHM WICHAM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO NPHUHATHUS IEHHOCTEH
CEMEWHOW XU3HH B COOTBETCTBHH C TPAIUIHSIMU

- yMETb  ONEPHPOBaTh  IOHATHAMH.  pPalMOHAJIbHBIC,
HpPpalUOHAIIbHBIE, [IOKAa3aTeIIbHBIE, CTEIEHHBIE,
jgorapupMuUyecKre, TPUTOHOMETPUUECKUE  YPAaBHEHUs U

HEpPaBEHCTBA, UX CHCTEMBI;
- YMeThb ONEpUpOBaTh MOHATUSMU: MHOTOTPAHHMK, CEUCHHE
MHOTOTpaHHMKa, KyO, mHapajulesienuIiesl, Mmpu3Ma, MUpaMHIa,
¢urypa ¥ TOBEpXHOCTh BpPALICHUS, LIIMHAP, KOHYC, INIap,
cdepa, cedeHus: GUTyphl BpaIICHUs, TUIOCKOCTh, Kacaromasics
cdepsl, MIIMHAPA, KOHYCa, TUIOMAh TOBEPXHOCTH MMHPAMHUIBI,
MPU3MBI, KOHYyCa, LWIMHApA, IUIomanb cdepsl, o0beM KyOa,
NPSMOYTOJIBHOTO — Tapaulesienuesia, NHPaMHIbl, PU3MBI,
LIINHIpA, KOHyca, I1apa; yMeHHe U300paskaTb MHOTOTPaHHUKH
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HapojaoB Poccuu;

OBjnaseHWe YHUBEPCAIBHBIMU PETYJISTUBHBIMU
JIEUCTBUAMU:

a) caMOOpTraHu3aIlrs:

- CaMOCTOSITEJILHO OCYLIECTBIISATh
MIO3HABATEJIbHYIO JIESTENIBHOCTb, BBISIBIISITH
npoOIeMbl, CTaBUTh u (dbopmMyIHpOBaTH
COOCTBEHHBIE  3agaun B 00pa3oBaTeNbHOU

JESITEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS
npoOjieMbl € Y4eTOM MMEIOLIUXCS PECypCoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTEHUH;

- TaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSBICHUIO
IIMPOKOM 3pYJIMIMHN B Pa3HbIX 00JIACTAX 3HAHUIM,
MOCTOSTHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIM U
KYJbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

WCTIONB30BaTh TMPHUEMBbl Pe(ICKCUU ISl OICHKH
CUTYalluH, BHIOOpA BEPHOTO PEIICHUS;

- yMeTh OILIEHWBaTh PHUCKH M CBOEBPEMEHHO
MPUHAMATH PEHICHHS 110 UX CHIDKEHUIO;

U IIOBEPXHOCTH BPALICHMA, UX CEYCHHs OT PYKH, C MOMOLIBIO
YEPTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMETh
pacrmo3HaBaTb ~ CHMMETPUIO B IIPOCTPAHCTBE;  YMEThb
pacno3HaBaTh [IPaBUJIbHbIE MHOTOIPaHHHKHY;

- YMETb ONEpPUPOBATh MOHATUAMU: MPSIMOYTOJIbHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE TMPOM3BEACHHUE, Yrojl MEXIy BEKTOpaMH, CymMma
BEKTOPOB, IMPOM3BEICHUE BEKTOpPA HA YHUCIO; HAXOAUTh C
HOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPAUHATHI CEPEIUHBI OTPE3Ka,
paccTostHUE MEXAY ABYMs TOUKAMHU

OK 04. DddexTrBHO
B3aUMO/ICIICTBOBATH u
paboTath B KOJJICKTHUBE |
KOMaH/Ie

TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CAMOOTPEACIICHUIO;
-OBJIaJICHUE HaBBIKAMU y4eOHO-
WCCIIEIOBATENIbCKOM, MPOEKTHOW U COLHUATBHOU
JIeSITeJIbHOCTH;

OBnanenune YHUBEPCATBbHBIMU
KOMMYHHKATHBHBIMU JIEHCTBUSIMHU:

0) cCOBMECTHAS ICATEILHOCTD:

- TIOHMMaTh W WCIIOJIb30BaTh MPEUMYIIECTBA
KOMaH/ITHOW ¥ WHIAWBHUIYIBHON paOOTHI;

- TPWHUMATh I COBMECTHOM JESITCIILHOCTH,

- yMETh OINEpPUPOBaTh TMOHATHUSAMHU: CIyYalHBIM OIBIT |
CIy4aifHOE COOBITHE, BEPOSATHOCTD CIIyYalHOTO COOBITHUS; YMETh
BBIYHC/IATh BEPOSTHOCTh C HCIIOJB30BAHHUEM TpapUueCKHX
METOJIOB; TNPUMEHATh (OPMYJIBI CIOXKCHHS W YMHOMKCHHS
BEPOSTHOCTEH, KOMOMHATOpHbIC (akThl H (QOPMYJIBI TPHU
peIlIeHUH 3a/1a4; OIICHUBATh BEPOSTHOCTH PEaIbHBIX COOBITHIA,
3HAaKOMCTBO CO CJIy4YalHbIMH BEJIMYMHAMH, YMEHHE MPHBOIHUTH
MPUMEPBI TPOSBICHUS 3aKOHA OOJBIIUX YHCENT B MPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUAX;

- yMeTh CBOOOJHO ONEPHUPOBAThH MOHITHUAMHU: CTEIICHD C IICITBIM
MOKa3arejieM, KOPEHb HaTypaJlbHOM CTENCHHM, CTENEeHb C
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OpraHMU30BbIBATb U KOOPAWMHUPOBATH I[CI\/'ICTBI/ISI 10
€ JOCTH)KCHHIO: COCTaBJIATh IUJIaH JIEHCTBUH,

pacmpeneniarb  pojid € y4eTOM  MHEHHM
YY4aCTHUKOB OOCYKIaTh Pe3yJIbTaThl COBMECTHOM
paboTHI;

- KOOpIMHUPOBATb U BBHINOJHATH pPabOTy B
YCIOBHAX peapHOro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aUMOJEHCTBUS;

- OCYUIECTBJIATH IO3UTHBHOE CTpAaTErHyecKoe
NOBEJICHUE B PA3IMYHBIX CUTYalUsX, MPOSBIATH
TBOPUYECTBO u BOOOpakeHHe, OBbITDH
MHULUATUBHBIM.

OBnajeHne yHHBEpPCAJIBHBIMH PETYJISATUBHBIMU
IEUCTBUSIMH:

pallMOHANbHBIM TIOKa3aTelleM, CTENeHb C JAEeHCTBUTEIbHBIM
(BelIeCTBEHHBIM) TIOKa3zaresieM, JorapudmM Uuciaa, CHHYC,
KOCHHYC U TAaHI'€HC IIPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOHO OIEPHPOBATH MOHITHAMHU: TpaduK HyHKITUH,
oOpatHas  (QYHKIMSA, KOMITO3UIUS  (YHKIWH, JIMHEHHAs
GyHKIMA, KBagpaTHYHAs QYHKIWS, CTETCHHAas (YHKIUS C
LeNbIM ~ [OKa3aTeneM,  TPUTOHOMETpHUYEeCcKHe  (YHKLUH,
oOpaTHBIE TPUTOHOMETpHYECKHE (YHKIMHU, IOKa3zaTelbHas WU
agorapupmuyeckas  (QyHKIMH; yMeTb CTPOUTh TIpaduku
(yHKUUH, BBINOJIHATH IpeoOpa3zoBaHus TpapUKoB GYyHKIHII;

- yMeTh WUCIOJIb30BaTh Tpaduku (QYHKIMA I H3yYCHUS
IPOLIECCOB U 3aBUCHUMOCTEH IpH pEIIeHUM 3ajad U3 APYTux
y4eOHBIX TIPEJMETOB W W3 peabHOW JKU3HHU; BBIPAKATh
(dhopMynIaMu 3aBUCIMOCTH MEXKIY BEIMUNHAMU;

- CBOOOJHO ONEPUPOBATh TOHATUSMH: YETHOCTh (DYHKIHH,
NEPUOTUYHOCT  (DYHKIMH,  OTPaHUYEHHOCTh  (YHKIIWH,
MOHOTOHHOCTH (DYHKIMH, SKCTpEeMyM (YHKIIUH, HAHOOJbILEE U
HaVMEHbIIee 3HAa4YeHUs (YHKIMM Ha TPOMEXYTKE, YMETh
MIPOBOJUTH UCCIIEIOBaHUE (PYHKIIUH;

- YMETh HCIOJIb30BaTh CBOMCTBA WU TpapuKu (GYHKIMHA UIs
peleHus ypaBHEHUH, HEPaBEHCTB M 3ajjad C IapaMeTpami;
n300paxaTh Ha KOOPIUHATHOM TNIOCKOCTH MHOKECTBA PEIICHUI
yYpaBHCHUH, HEPABEHCTB U UX CHCTEM

OK  05.

YCTHYI0O W
KOMMYHHKAIUIO Ha
SA3BIKE

Ocy1ecTBIAThH
MMUCBMEHHYIO

roCyJapCTBEHHOM
Poccuitickoin  denepanyn ¢
y4eToM ocoOeHHOCTEN
COLHMAJIBHOTO M KyJIbTYpHOIO

KOHTCKCTa

B o6nacTu acTeTHUECKOro BOCIIUTAHUS:

- DICTETHUYECKOE OTHOILUEHWE K MHPY, BKIIOYAS
ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOpYECTBa, CIOpPTa, TPyJa M OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIPHHHUMATh Pa3IMYHBIC BUIBI
WCKYCCTBa, TPAJMLIMKA M TBOPYECTBO CBOEr0 M
JpYTUX HApoOJOB, ONIYLUIaTh 3MOIMOHAIBHOE
BO3JEHCTBUE UCKYCCTBA;

- yOKIEHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTH U

- YMETh ONEPHPOBATH MOHATUSAMU: CPEJHEE ApUPMETUUECKOE,
MeAMaHa, HauOoJblllee M HAUMEHbIIEE 3HAYEHMs, pa3Max,
JMCIIEPCUsl, CTAaHAAPTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
YMEHUE  W3BJIEKaTh,  UHTEPIPETHPOBATH  HH(OpMaIMIO,
NPEJCTAaBICHHYI0 B TaOiHMIax, Ha JauMarpaMMax, rpadukax,
OTpPaXKalOIlyl0 CBOMCTBA pEabHBIX IPOLECCOB U SIBICHUH;
MIPEJCTaBIATh MH(OPMAIMIO C TTOMOIIBIO TAOJIUI] M IHUArpaMM;
HCCIIeIOBaTh CTAaTUCTHYECKHE JaHHBIE, B TOM 4HCIE C
IIPUMEHEHHEM IrpapMueCcKuX METOJ0B U MIEKTPOHHBIX CPENICTB;
- YyMETb ONEpUpPOBAaTh HNOHATHSIMHU: TOYKA, MpsiMasi, INIOCKOCTb,
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olmiecTBa  OTE€YECTBEHHOTO U MHUPOBOIO
UCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPaAULMN U
HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHHIO B PA3HBIX BUAAX

UCKYCCTBa, CTPEMJIEHUE MPOSBIATH KayecTBa
TBOPYECKOH JINYHOCTH;

OBnanenue YHUBEPCATBHBIMU
KOMMYHHUKATUBHBIMU JIEHCTBUSIMMU:

a) oOIIeHue:

- OCYIIECTBIISITh KOMMYHHKAIIMH BO Bcex cepax
JKU3HY;

- pacmo3HaBaTh  HEBepOaJdbHBIC  CpEACTBA
O6HICHI/ISI, IIOHUMATh 3HAUYCHHC COHUAJIbHBIX
3HAKOB, pacro3HaBaTth MPEANOCHUTKH

KOH(JIMKTHBIX CUTYAIMH ¥ CMSATYATh KOH(IIUKTBL;
- pa3BEepHYTO U JIOTMYHO H3JIaraTh CBOKO TOYKY
3pEHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/CTB

MPOCTPAHCTBO, ABYTPAHHBIM YIOJI, CKPEIIUBAIOLIUECS MpPsIMBIE,
NapajuieIbHOCTh U NEPHEHAMKYJISAPHOCTh  NPSIMBIX U
IJIOCKOCTEM, Yroja MexXAy OpsIMBIMH, YroJl MEXAYy OpsIMOM U
IJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH, PaCCTOSTHUE OT TOYKH
0 IUIOCKOCTH, pAacCTOSHUE MEXAY NpPSIMBIMH, PacCTOSHHE
MEKIY IUIOCKOCTAMU;

- YMETb UCHOJIb30BaTh MPH PEIICHUH 3a]a4 U3yYeHHbIe (DAKThI U
TEOpEMbI TUIAHUMETPUN; YMEHHUE OLICHUBATh Pa3Mepbl 0OBEKTOB
OKPY2KAaroILero Mupa

[1K 1.1. BEImonHATE pEMOHT U
MOHTa CHCTEM
BOIOCHA0KEHMS,
BOJOOTBEICHUS U OTOIIJICHHUS.

B gacty Tpy10BOro BOCIIUTaHUS:

- TOTOBHOCTb K TpPYZAY, OCO3HAaHUE LEHHOCTH
TPYIOJO0Us, - UHTEPEC K pazIu4HbIM cepam
npodeCCHOHATBHON AEATENbHOCTH, CBA3aHHBIM
C MaTEMaTUKOU U €€ MPUIIOKEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oynmymeit  mpodeccun ©W  peallM30BBIBAThH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI,

-TOTOBHOCTH u CIOCOOHOCTh K
MaTeMaTHYECKOMY 00pa30BaHUIO u
caMo00pa3oBaHUI0O HA  MPOTSHKEHUH  Bcei
JKU3HH,

-TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCUHICHUHA
NPaKTUIECKUX 3amad MaTeMaTHIECKOU
HAITPaBJICHHOCTH,

Osnajsenue YHHBEPCAIBHBIMU y4eOHBIMU

- CBOOOIHO OTIEPHPOBATH MOHATHIMU: PAIlHOHAIFHOE YHUCIIO,
OeckoHeuHast nepuoIniecKas IpoOb, HPOLIEHTHI,
WppalMOHAIFHOE YHCJIO, MHOMKECTBA PAlMOHATIBHBIX U
JIeMCTBUTENBHBIX YHMCEN, MOAYJIb JCHCTBUTEIBHOIO YHUCIA;
MPUMEHSTH JPOOM W TPOLEHTHI ISl PEHICHUs MPUKIIAIHBIX
3aa4 U3 pa3jMyHBIX OTpacieil 3HaHUM U pealbHOW >KHU3HU;
MPUMEHSTh  NPUOMMKEHHBIE  BBIYMCICHUS,  TpaBWIIA
OKpYTJICHUs, IPUKUAKY M OIEHKY pPe3yJbTaTa BBIYMCICHUM;
CBOOOJHO OMNEpUPOBaTH MOHATHEM: CTENEHb C IEJIbIM
MoKaszaTejsieM, HCIOJb30BaTh MHOAXOAALIYI0 (opMy 3ammcu
JECTBUTENFHBIX YHCEIT [T PEIICHUS TPAKTUIECKUX 3a7ad U
MPEJCTABICHHS JIaHHBIX; CBOOOJHO ONEPUPOBATh MOHATHEM:
apudmeTHyecKuil KOpeHb HaTypaJIbHOH CTEeneHH; CBOOOIHO
ONEpUpPOBATh  MOHATHEM: CTENEHb C  PAlMOHAIBHBIM
MoKaszaTesieM; CBOOOIHO ONIepUPOBATh MOHATUSAMU: JIorapupm
4HCNIa, JECATUYHBIC M HaTypajbHble JOrapu(Mbl; CBOOOIHO
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IIO3HaBAaTCIIbHBIMHU ,[[CI‘/JICTBI/ISIMI/I:

a) 0a30BbIe UCCIIEOBATEIBCKUE CHCTBUS:

- UCII0JIb30BaTh BOITPOCHI Kak
UCCJIEIOBATEIbCKUA  MHCTPYMEHT I103HaHUA,
dbopMynupoBaTh  BOIMPOCHI,  (PUKCUPYIOLIUE
OpOTHBOpEYHe, NpobjeMy,  yCTaHABIMBATH
HUCKOMO€ M JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMeHTHpOBATh CBOIO MTO3ULUIO, MHEHHUE;

- IPOBOJUTH CAMOCTOSITENIbHO CINIAHUPOBAHHBII
AKCIIEPUMEHT, UCCIIE0BAaHUE 110 YCTAaHOBIEHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  0OBeKTa,
ABJICHUS, MIPOLIECCa, BBIABICHUIO 3aBUCUMOCTEN
MEXy 00bEKTaMH, SIBICHUSMU, MPOIIECCAMU;

- CaMOCTOSATENHHO (HOPMYITUPOBATH 000OIICHUS
U BBIBOJBI [0 peE3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IeHuS, UCCIJIEIOBaHMSI, OLICHUBATh
JIOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3YJIBTATOB,
BBIBOJIOB M 000O0IIEHUI;

- INPOTHO3UPOBATH  BO3MOXHOE  pa3BUTHE
npolecca, a TakKe BbIIBUTaTh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBUSX;

0) COBMECTHasI IESITEIbHOCTD:

- NOHMMAaThb U MCHOJIb30BaTh IMPEUMYIIECTBA
KOMaHJAHOW W WHIUBUAYyalbHOW pabOThl Mpu
pemieHny y4eOHBIX 3aJay, MPUHUMATH IIelb
COBMECTHOM  JESATENIbHOCTH,  IUIAHUPOBATH
OpraHH3aLI0 COBMECTHOMN paboThI,
pacnpenensith BHABI paldOT, J1OrOBapUBaTHCS,
o0CyX/aTh Tpolecc U pe3yiabTaT paboTHI,

OIEpUPOBaTh IOHATHSIMU: CHUHYC, KOCHHYC, TaHIEHC,
KOTAHI'€HC YKMCIJIOBOTO apryMEHTa; ONEepUpOBaTh MOHATUAMU:
apKCUHYC, apKKOCUHYC M apKTaHI'€HC YHCIIOBOIO apryMEHTa;
- cBOOO/IHO ONEpUPOBATh MOHATUSAMHU: HATypaJbHOE U LIEI0€
YHUCJIO, MHOXECTBA HATypalbHBIX M  LEJIBIX YHUCEI,
UCIIONIb30BaTh HPU3HAKU JenuMocTu Lenbix uucen, HOJ
u HOK HatypanpHBIX yucel 1Js pelieHus 3aja4, IPUMEHATh
anroput™M  EBkimzaa; cBoOOAHO oOnepUpoOBaTh MOHATHEM
OoCTaTKa MO MOAYJI0, 3allMChIBaTh HATypaJlbHbIE YHCIA B
Pa3JIMYHBIX MO3ULIUOHHBIX CHUCTEMaxX CUHCIIEHHUS; CBOOOIHO
OIIEpUPOBAThH MOHATUSAMHU: KOMIIJIEKCHOE YUCIIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, NMPEACTaBIATh KOMIUIEKCHbIE YMCa B
anredpanvyecko ¥ TPUrOHOMETPUUECKON (OopME, BBIIOIHATh
apupMeTHYeCKHe ONepalMu C HUMH M HU300pakaTb Ha
KOOPJMHATHOM MJIOCKOCTH;

- cBOOOJHO  OIEPUPOBATh
CTEpPEOMETPUU TPU  PEUICHUH
MaTEMAaTHUYECKUX  PACCYXKACHHUH; TPUMEHATH  AKCHOMBI
CTEpEOMETPUU U  CIEACTBUS U3 HUX TpU pPELIECHUHU
TeOMETPUUECKUX  33/ay; KiIaccu(UUUpoBaTh B3aUMHOE
pacrlojioKeHUe TMpSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEW B TIIPOCTPAHCTBE;
CcBOOO/HO OMEpPUPOBATH MOHATUSIMH, CBI3aHHBIMU C YIJIaMU B
MIPOCTPAHCTBE: MEXAY NPSAMBIMH B IPOCTPAHCTBE, MEXKIY
MPSIMON U TUIOCKOCTBIO; CBOOOJHO ONEPUPOBATH MOHSTUIMU,
CBSI3aHHBIMU C MHOTOIpaHHMKaMH; CBOOOIHO PacHO3HABATH
OCHOBHBIE BHJbBl MHOTOTPAaHHUKOB (TpuU3Ma, MNUPaMUJA,
NPSIMOYTOJIBHBIN Mapajuienenunes, Ky0); Ki1accupuuupoBaTh
MHOTOTPaHHUKH, BbIOMpas OCHOBaHUS AJsl KJIacCU(UKALINU;

OCHOBHBIMHA IIOHATHUAMU

3aa4 W MPOBCACHUHN

0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH; CBOOOJHO  ONEpUPOBATh  TMOHSATHSMH, CBS3aHHBIMH  C
- y4acTBOBaTh B TPYIIOBBIX (hopMax pabOTHI CCUCHHEM MHOTOTPAaHHHKOB  IUIOCKOCTBIO;  BBITIOJHATH
(oOcyxnmeHnus, OOMEH MHEHHH, «MO3TOBBIE rapajiesIbHOE, LIEHTPAJIbHOE u OPTOTOHAJILHOE
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LITYPMb» M MHBIE), BBIIOJHATH CBOIO YacTh
paboThl M KOOPIUHHMPOBATH CBOM JIEHCTBUS C
JpPYTMMH  WICHAMM  KOMAaH/bl, OLCHUBATH
Ka4yecTBO CBOETr0O BKJIaZa B OOLIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIHMPOBAHHBIM YYaCTHUKAMHU
B3aUMOJCHCTBUSI.

OBnajeHue yHHBEPCAJIbHBIMH PETYJISTUBHBIMU
JeHCTBUSAMMU:

B) CaMOOpraHU3alus:

- COCTaBJIATH IIJIaH, AITOPUTM PELIECHHs 3a1a4uH,

- BBIOMpATh CIOCOO pemeHuss ¢ y4EToM
HMEIOIIHXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- ApryMEHTUPOBATb U KOPPEKTHPOBATH BapPUAHTHI
peeHuii ¢ yaéToM HOBOM MH(pOpPMALIUH.

MPOCKTHPOBaHWE (QUTYp Ha  IUIOCKOCTh,  BBIIIOJHATH
u300paxeHus: QUIyp Ha IUJIOCKOCTH; CTPOUTH CEUCHUs
MHOTOTPAaHHUKOB  Pa3JIMYHBIMU  METOJAMH,  BBINOJIHATH

(BBIHOCHBIE) IJIOCKHE YEPTEeXKH M3 PHUCYHKOB IPOCTBIX
00BEMHBIX (GUTYp: BHJI CBEpXYy, COOKY, CHH3Y; BBIUHCIATH
IUIOIAAM  TOBEPXHOCTE  MHOIOIPAaHHMKOB  (IpuU3Ma,
nupamuzia), TeOMETPUUECKUX Tell ¢ MPUMEHEHHEM (OpMYI;
CBOOOJHO  ONEpUPOBaTH  MOHATUSAMH:  CUMMETpUS B
IPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh CUMMETPHH, LIEHTP,
OCb U IJIOCKOCTb CHUMMETPHUM  (QUIYpbl; CBOOOAHO
OTIEpPUPOBATH TMOHATUSMH, COOTBETCTBYIOIIUMH BEKTOpaM M
KOOpJMHATaM B IPOCTPAHCTBE; BBINOIHATH ACUCTBUS HaJ
BEKTOpaMH;  pemarh  3aJa4d  Ha  J0Ka3aTeJIbCTBO
MaTeMaTHYeCKUX OTHOILLICHUH U HaXOKICHUE
TE€OMETPUYECKUX BEIMYHMH, MPHUMEHSS HW3BECTHBIE METOBI
OpU PpELIeHWHd MaTeMaTU4YeCKUX 3a/Jad MOBBIIIEHHOIO |
BBICOKOTO YPOBHS CIIOKHOCTH; TPHUMEHSTh NpOCTEHIIne
IpOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[HOHHBIE
CHCTEMBI TPH  PEHICHUH CTEPEOMETPUYECKHX  3ajad;
U3BJeKaTh,  IpeoOpa3oBbIBATH M HMHTEPIPETUPOBATH
WHPOpPMAIIMIO O  TMPOCTPAHCTBEHHBIX  T'€OMETPHUYECKUX
¢urypax, NpeACTAaBICHHYI0 Ha uepTeXax U pPUCYHKaX;
MIPUMEHSTH MOJyYeHHbIC 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U
aHaJM3UPOBATh pealibHble CUTYyallud, IPUMEHSATh U3yUeHHbIE
MOHATUS B TIPOIECCE TIOMCKA PEIICHUS MaTeMaTHYECKH
cOpMyITMPOBaHHOW MPOOIEMBI, MOJAEIHPOBATH peabHbIE
CUTyallMd Ha SI3bIKE TEOMETPUH, HUCCIIEAOBATh MMOCTPOSCHHBIE
MOJIEIM C HCIOJb30BAaHUEM T'E€OMETPUYECKHX TOHATHH U
TEOpeM, amrmapara aireOphl, pemarb MPaKTHUYECKUE 3a/1adH,
CBSI3aHHBIE C HAaXOXXICHHUEM TE€OMETPHUCCKUX BEJHYMUH;
UMETh IMpPEJICTaBICHUsT 00 OCHOBHBIX JTalax pa3BUTHA
TeOMETPUH KaK COCTAaBHOW 4YacTH (pyHHaMeHTa pa3BUTHUS
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TEXHOJIOTHH;

- CBOOOJHO ONEpPUPOBATH MOHATHUAMH, CBSI3AHHBIMH C
HWIAHAPUYECKOM, KOHUYECKOU U cepuyeckoit
IIOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI  IOJIy4YEHHUS,;
OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEJIaMU BPALLECHUS:
LWIMHAPOM, KOHYCOM, c(epoil 1 1mapom; pacro3HaBaTh Teia
BpameHus (IWJIUHAP, KOHYC, cepa W map) U OOBSICHATH
crocoObl IMOJIyyeHHsI Tel BpallleHus; Kiaccu(puuupoBaThb
B3aMMHOE PAcCIIOJIOKEHUE CPepbl U IMIOCKOCTH; BBIYUCIATH
BEJIMYMHBI JIEMEHTOB MHOIOTPAaHHMKOB U TE€J BpAallCHHUS,
00BEMBI U IJIOLIAAN NOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ
BpAILEHUs, T€OMETPUUECKUX TeJ C IMpUMEHEHHEM (opMyJ;
CBOOOZHO  ONEpPUPOBATH  MOHATUSIMM, CBS3aHHBIMU C
KOMOMHAIMsIMM TNl  BpallleHHs W MHOTOTPaHHUKOB:
MHOTOTPaHHUK, BIHMCAHHBIM B cepy M OMHCAHHBIA OKOJIO
chepbl, cdepa, BIUCaHHAE B MHOTOTPAaHHUK WJIH TeJO
BpAIllEHUs; BBIYMCIATH COOTHOIIEHUS MEXAY IUIOMIAIIMU
NoBEepXHOCTEH W 00BEMaMU MOJOOHBIX TeJ; HM300paxarb
u3ydaemble (UTYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BHI
CBEpXy, COOKy, CHH3Y, CTPOUTH CEUEHHs TeJ BpallleHUus;
U3BJICKaTh,  MHTEPIPETUPOBATH U  NPeoOpa3OBBIBATH
MH(OPMALIMI0O O  TPOCTPAHCTBEHHBIX  IE€OMETPHUUYECKHUX
¢burypax, MpeIcTaBIEHHYIO Ha 4YepTe)kax M PUCYHKaX;
CBOOOZHO ONEPUPOBATH MOHATHEM BEKTOpP B MPOCTPAHCTBE;
BBITIOJHATh ONEPALU HAJl BEKTOPAaMU; 3aaBaTh INIOCKOCTh
YpaBHEHHEM B JEKapTOBOM cHCTeME KOOpJIMHAT; pellaTh
TrEOMETPUUYECKUE 3aJaud Ha BBIUMCIEHHE YIJIOB MEXAY
NOpSIMBIMA U TIJIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUM OT
TOYKH JI0 IJIOCKOCTH, B LIEJIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOpPJMHAaTHOIO  METOJa IpU  PELIEHUH;  CBOOOJHO
OIEpUPOBATH TOHATHUSIMHU, CBSI3AHHBIMM C JBUXXCHHEM B
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MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH; BBINOJIHATh
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Ipu
[apaJUIeJIbHOM ~ IIEPEHOCE,  LICHTPAJIBHOM  CHUMMETPHUH,
3epKaJIbHOW CUMMETPUH, IPU IOBOPOTE€ BOKPYI MPSAMOU,
npeoOpa3oBaHus noo0us; CTPOUTH cedyeHus
MHOTOTPAaHHUKOB U Te€J BpAICHHS: CEYECHHS LWIMHApA
(mapanenbHO W NEPIEHIUKYJISIPHO OCH), CEYEHMsI KOHyca
(mapannenbHOe OCHOBAHMIO U MPOXOJIee Yepe3 BeplUINHY),
CEYEeHM I1apa; UCIIO0Ib30BaTh METO/ABI IOCTPOCHUS CEYEHUM:
METOJ CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOT
IIEPEHOCA CEKYIEeH INIOCKOCTH; TOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KACHHS; MPUMEHATh TreoMeTpudeckue (akTol Ams
pelIeHusl CTEPEOMETPUYECKHX 3a4ad, MIPEANoararonimx
HECKOJIBKO 11aroB pEILEHHs, €CIU YCIOBUSA IPUMEHEHUS
3aJaHbl B SBHOM M HEIBHOW (opme; pemiaTh 3aJadyd Ha
JI0Ka3aTeJIbCTBO MaTeMaTUYECKUX OTHOLLIEHUH u
HaxOXJECHUE  TEOMETPUYECKUX  BEIUYMH; IPUMEHATH
IIPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBl IIPM  DPEIICHHMM CTEPEOMETPUYECKUX  3aJ]1ad;
IIPUMEHATH IIOJIyYEHHBIE 3HAHUSA Ha IPAKTUKE: CPABHUBATD,
aHAIM3MpPOBaTh M OLICHMBAaThb  pEaJbHbIE  CUTYyaluH,
[IPUMEHATh H3YYEHHBIC IIOHATHs, TEOPEMBI, CBONCTBA B
rporiecce MTOUCKA penieHus MaTE€MaTHYECKH
chopMyIMpPOBAaHHOM MPOOIEMBI, MOJAEIHPOBATH pealIbHBIC
CUTyalluu Ha SI3bIKE T€OMETPHUH, MCCIEN0BATh IMOCTPOCHHBIE
MOJECIIA C MCIOJIb30BAHUEM TE€OMETPUYECKUX IIOHATHH U
TEeopeM, amnrmnapara aiaredpbl, pemarb MpakTHUYeCKUe 3aJauu,
CBSA3aHHBIE C HAXO0XICHUEM TIEOMETPUYECKUX BEIUYUH;
UMETh TIpEeACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS
reOMETPHHM KaK COCTaBHOM YacTH (yHIAaMEHTa Ppa3BUTHUS
TEXHOJIOTUH.
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