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1. O0mas XapaKTepUCTHKA NpUMeEpPHOI padouei
NporpamMmmabl 0011e00pa30BaTeIbHOM AU CIUILIHHBI

O6meobpazoBarensHas auctumimHa OOJ[.11 Martemartnka sBIsSeTCS
o0si3aTeIbHOM  4YacThio  00Ie00pa3oBaTEILHOIO  IIMKJIA  00pa3oBaTeIbHOM
nporpammsbl B cooTBeTcTBUU ¢ PI'OC CIIO mo 13.02.07 DnexTpocHaOxkeHUeE.

1.2. He.]'lld U IVIAHUPYEMBIC PE3yJabTaThbl 0OCBOCHUS NUCIHUIIJIMHBI:

1.2.1. Hean TuCHMILIHHBI:

Conepxanue mporpaMmmbl oOmieoopazoBarenbHon aucuumuimHael OOJ1.11
MaremaTuka HampaBiIC€HO Ha JOCTHXKEHHUE PpE3yJIbTaTOB €€ M3Yy4YeHUs B
cootBercTBUM C TpeboBanusimu DI'OC COO c¢ yyetrom mnpodeccuoHaIbHOM
HarnpasieHHocTr ®I'OC CIIO.

1.2.2. TlnaHupyemble pe3yJbTaTbhl OCBOeHHsI 0011e00pa3oBaTeJLHOM
aucUIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocobo¢ 3HaueHWE MAUCIUIUIMHA HUMEET NMpu (POPMUPOBAHMHM U PaA3BUTUHU
OOIINUX KOMIETEHIIUN U MPO(EeCCHOHAIBHBIX KOMIIETEHITUM.



Ko u HaumeHoBaHue popMHupPyeMbIX
KOMIIETeHLM I

OK 01. Bei6upats criocoObl penieHus
3a/1a4 npodeccuoHATBHON
JEeSATENIbHOCTH PUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM

l'[.nalmpyeMble pe3yJabTaThbl 0CBOCHUS JUCHUIIJIMHbI

Oo6mue

B yacTu TPy10BOr0 BOCHIMTAHMSA:

- TOTOBHOCTB K TPYy/ly, OCO3HAHUE IICHHOCTH
MacTepcTBa, TpyAoJto0ue;

- TOTOBHOCTHL K aKTI/IBHOfI OCATCIIBHOCTHU

TEXHOJIOTHYECKON i COIIMAILHOM
HAIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIIUUPOBATb, IJIAHUPOBATh n
CaMOCTOSATEILHO BBIIIOJIHSATh TaKyIo
JIeITENBHOCTD;

- HWHTEpEeC K  pa3Iu4yHbIM  cdepam
npodecCHOHATBLHOM 1eATEIbHOCTH,
OsiaieHne yHUBepPCAJbHBIMHU y4eOHBIMH
MO3HABATEJIbLHBIMHU ACHCTBUAMM:

a) 0a30Bble JIOTHYeCKHUe AeiiCTBHUSL:

- CaMOCTOATEeNIbHO  (hOpMYyIMpOBaTh U
aKTyaJIu3UpOBaTh npodiuemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYILECTBEHHBIM NpPU3HAK
WIH OCHOBaHUs Ui CpPaBHEHMSI,
Kiaccuukanuu u 0600IICHUS;

- ONPEIEIATh LENN NEATEIBHOCTH, 3a1aBaTh
apaMeTpbl U KPUTEPUU UX JOCTUKEHMUS;

- BBISIBIISITh 3aKOHOMEPHOCTH "
IPOTUBOPEUHS B paccMaTpuBaeMBbIX
ABIICHUSX;

- BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTH,
OLICHMBAaTb  COOTBETCTBUE  PE3YJIbTATOB
LeNsIM, OLEHUBaTh PUCKH TOCIEICTBUI
JESITETBHOCTH;

- pa3BUBaThb KpPEAaTUBHOE MBIIUIEHUE IPHU
PELICHUH KU3HEHHBIX Po0ieM

0) 0azoBbBIE HCCIIeI0BATEILCKHE
AercTBUA:

JAucuMmuinHapHbIe

-BJAJETh  METOJAaMHM  JIOKA3aTeNbCTB,  aJTOPUTMaMHU
pelieHus 3aaad; ymMeHue (OpMyIHpOBaTh OINpeAeseHus,
AKCUOMBI W TE€OPEMBI, NPUMEHATh UX, M[POBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/1€ pELICHUS 3a/1a4;

- yMEThb OIEPUPOBATh MOHATUAMH: CTEIEHb YHCIA,
jgorapuM UKCIa; YMEHHUE BBINOIHITH BBIYHCICHUE
3HAYCHUH U MpeoOpa3oBaHUs BBIPAKEHUN CO CTEMICHSMU H
norapudmamu, mnpeodpazoBaHusl APOOHO-PAMOHATIBLHBIX

BBIPAKEHUM;
- YMETb OIIEpUPOBaTh TOHATUSAMHU: PALHUOHAIBHEIC,
UPPALMOHAJIBHEIE, IIOKa3aTeNbHBIE, CTECIICHHBIE,

Jorapu(pMHUUECKUe, TPUTOHOMETPUYECKUE YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEepUPOBaTh MOHATUAMU: (PYHKIMS, HENPEPbIBHAS
(GyHKIMSA, TPOU3BOJHAs, MepBooOpa3Has, ONpeae/eHHBIN
MHTErpaji; yMeTh HaXOAUTh MPOU3BOJHBIC 3JIEMEHTapHBIX
byHKIMH, UCIIOJIB3YsI CIIPaBOYHbIE MaTepuaibl;
ucciesoBaTh B MPOCTEWIIMX ciydyasX (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOAWTh HaWOOJIbIIME W HaWMEHbIINE
3Ha4eHUs1 (YHKUMHA; CTPOUTH TpapUKd MHOTOUYJIEHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTHYeCKOrO AaHalIW3a;
IPUMEHATh TMPOM3BOAHYI0 IIPHM pELIEHUH 3aJad  Ha
JBUKEHHE, pellaTh MPaKTUKO-OPUEHTHUPOBAHHBIE 3a/1a4u
Ha HauOOJIbIINE U HAMMEHbBILINE 3HAUEHHsI, HA HAXOXKIECHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- yMETb OIEpPUpPOBaTh IMOHATUSAMHU: pallMOHAJIbHAS
GyHKIMS, TOKa3aTeabHas QYHKIMS, cTeneHHas (yHKIHS,
JorapupmMuuecKas byHKIHA, TPUTOHOMETPHUECKHE
¢byHKIIMHM, 00paTHbIE (PYHKIMH;, YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKUUH, MCIONB30BaTh TIpauku MpU
M3YYEHUU MPOLECCOB U 3aBUCHUMOCTEH, MpHU pelIeHUun
3ajjad M3 JpYyrux Y4eOHBIX MpeAMeTOB M 3ajJad U3
peanbHOM KH3HH, BbIpaXaTh (opMylraMH 3aBUCHMOCTH



- BIIAJICTh HaBBIKaMU yueOHo-
HCCIIE0BATEIbCKON u MIPOEKTHOMN
JEATCIIBHOCTH,  HAaBbIKAMM  pa3pelleHUus
npobiem;

- BBIABIIATH IIPUYUHHO-CIICICTBEHHBIE CBA3U
U AKTyaJIU3UpOBaTh 3a/ady, BbIIABUI'aThb
TUIIOTE3Y ee peleHus, HaXOAWUTh

apryMeHTbl Ul J0Ka3aTelIbCTBa CBOUX
YTBEPKJICHHUM, 3aJaBaTh HapamMeTpbl U
KPUTEPUHN PELLIECHUS;

- AHANM3UPOBATh IOJYYEHHBIE B XOJ€
pellleHusl 3aJaul Pe3yJbTaThl, KPUTHUECKU

OLICHHUBATb ux JAOCTOBEPHOCTD,

IMPOrHO3NpPOBAThH HN3MCHCHHC B HOBBIX
YCJIOBHUAX;

- YMCTb MEPCHOCUTDH 3HaHUA B

MO3HABATEIbHYIO U MPAKTHUYCCKYIO 00JacTH
KHU3HCACATCIBHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEIMETHBIX 00IacTel;

- BBUIBHTaThb HOBBIC WJCH, Mpeiarath
OpI/IFI/IHaJ'[I)HI)Ie IoaAXodbl U peIHCHI/IH;

- CIIOCOOHOCTHP WX WCIOJIL30BAHUS B
O3HaBaTEILHOU " COLUAIIbHON
MPAaKTHUKE

MEK1y BEINYNHAMH;

- YMETb pelaTh TEKCTOBBIC 33Ja4d Pa3HBIX TUIOB (B TOM
YHCIIe Ha TPOLEHTHI, JOIM U YacTH, Ha ABWXKEHHUE, padoTy,
CTOMMOCTh TOBApOB M YCIIYT, HAJOTH, 33Ja4d U3 OOJIACTH
yIpaBiIeHUS JHMYHBIMA auW CEeMEHHBIMH (HHAHCAMHU);
COCTaBJIATh BBIPAXKCHUS, YPAaBHEHHsI, 1 HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3aJa4M, MCCIEIO0BATh IMOIYyYEHHOE
pelIeHEe U OLEHUBAThH MPABAONOJ00OHOCTh PE3YIbTATOB;

- YMETb OIIEpUPOBATH HOHATHSAMHU: cpenHee
apuMeTHYecKoe, MeanaHa, HauOoJbIIee U HauMEHbIIEe
3HAYCHUs, pa3Max, TUCIIEPCUS, CTAHJAPTHOE OTKIOHEHHE
YHCIIOBOrO Habopa; yMeTh M3BIEKaTh, HHTEPIPETUPOBATH
uHpOpMaNKio, TpPEACTaBICHHYI0O B  TalbiuWmax, Ha
JqrarpamMMax, rpadukax, OTpakarollyto CBOHCTBA
peanmbHBIX  TMPOLECCOB W SABICHHWW;  IPEICTABIATH
UHQOpPMAIMIO C TIOMOIIBIO Ta0mUIl ¥ JHarpamu;
WCCIIEIOBAaTh CTAaTHCTUYECKHE [aHHbIE, B TOM YHCIE C
NPUMEHEHHEM TIpapHuyecKuX METOJ0B M 3JICKTPOHHBIX
CpEJICTB;

- YMETh ONEPHPOBATh IMOHATHAMHU: CIyYalHBIA ONBIT U
ciay4yailHOe COOBITHE, BEPOSITHOCTH CIIY4ailHOTO COOBITHS,
YMEHHUE BBIUUCIATH BEPOATHOCTh C HCIHOJIb30BAHUEM
rpadUUecKuX METO/IOB; MIPHUMEHATh (YOPMYJIIBI CIIOKEHHS U
YMHOXXEHHUSI BEpPOATHOCTEH, KOMOMHATOpHblE (AKThl U
dbopMyNBI TIpH pelIeHUuH 3ajad; OIEHWBATh BEPOSTHOCTH
peanbHBIX  COOBITHI; 3HAKOMCTBO €O  CIIy4ailHBIMH
BEJIMYMHAMU; YMEHHE TPUBOAUTH TPUMEPHI

NPOSIBJICHUSI 3aKOHA OONBIIMX YHCET B NPUPOAHBIX H
OOI11eCTBEHHBIX SBJICHUSIX;

- YMCETb OINCpHUpOBaTh IMOHATUAMU: TOUYKa, IIpsAMasd,
IJIOCKOCTB, MPpOCTPAHCTBO, I[ByrpaHHBIﬁ yroii,
CKpCIIMBAIOIIHECAH IpsAMBIC, napauiCIbHOCTb u

NEPIEHIUKYIIPHOCTD NPAMBIX U INIOCKOCTEH, YTOJ MEXKIY
MPSMBIMHM, YIOJl MEXAY MNpSAMOA M IUIOCKOCTBIO, YIOJI
MEXY IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH,



paccTosHUE MEXAYy MpPSAMBIMH, pPACCTOSHUE  MEXIY
TUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPHU PEIICHUH 3a/1a4
u3ydeHHble (DAKTbl M TEOpeMbl IUIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- yMeTb ONEpUpPOBaTh MOHATUSAMH: MHOTOIPAaHHUK,
ceueHre MHOTOrpaHHHKa, KyO, MmapaulelenuIies], Ipu3ma,
nupamuzia, GUrypa U HOBEPXHOCTb BpALCHMS, LIMJINHAD,
KOHyC, mmap, cdepa, cedeHus (QUTYpbl BpalICHU,
IUIOCKOCTh, Kacarolascs cgepbl, LWIMHApPA, KOHYcCa,
IUIOIIAAb MOBEPXHOCTU MHPAMUIBI, TPH3MBI, KOHYCA,
HUAJTUHIPA, [UIOIAb ctepsl, 00BeEM KyOa,
NPSMOYTOJIBHOTO TMapajuiesienuienia, MupaMubl, IPU3MBI,
IWIMHApPA, KOHyca, IIapa; yMEHUHE  H300paxkaTh
MHOTOTPAaHHHUKH M TIOBEPXHOCTH BPAIICHUS, NX CEUYECHUS OT
PYKH, C TIOMOIIBIO YEpPTEKHBIX MHCTPYMEHTOB U
AIIEKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATH CUMMETPHIO
B IIPOCTPAHCTBE: YMEHHE pACIO3HABATh IPABUIIbHBIC
MHOTOTPaHHHKH;

- yMeThb ONEepUpoOBaThb IMOHATUSAMHU: [BUKEHUE B
NPOCTPAaHCTBE, NOAO0HBIE (UTYpHl B TPOCTPAHCTBE;
UCMOJIb30BaTh OTHOILICHHWE IUIOIIAZECH IOBEpXHOCTEH U
00BEMOB MOAOOHBIX (GUIyp NpH PEIICHUU 3a7ad: YMEThb
BBIUUCIIATh TE€OMETPUYECKHE BEIWYMHBI (IJIMHA, YTOJ,
oAb, O0BEM, IUIOMAAh IOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIE POPMYJIBI U METOBI;

- yYMeTb ONEpUPOBATh TOHSATHSAMHU: TPSIMOYTOJIbHAS
cucTeMa KOOpAMHAT, KOOpAWHATBl TOYKH, BEKTOP,
KOOPJAWHATHl BEKTOpa, CKAJSIPHOE IPOU3BEICHHUE, YTOJl
MEXJy BEKTOpaMH, CyMMa BEKTOpOB, IPOHM3BEACHUE
BEKTOpa Ha YHCJO: HAXOAWUTh C IOMOMIIBIO HM3YYEHHBIX
dbopMyn1 KOOpAMHATBHI CEpeAMHBI OTPE3Ka, PACCTOSHHE
MEXy ABYMS TOUKAMHU:

- YMeTh BBIOMpATh MOAXOIAIIMNA HM3YYEHHBIH METOX JUIs
peleHus 3a/1a49M, paclo3HaBaTh MaTeMaTHUECKUE (HaKThl U
MaTeMaTHYeCKUe MOJEIU B MPUPOJHBIX U OOIIECTBEHHBIX



ABJICHUSX, B MCKYCCTBE; YMEHHE IPUBOJIUTH IHPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUH POCCHMCKOM M MHUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMETh OIIEPUPOBATh NOHATUSMMU: ONPEAEIECHUE, aKCHOMa,
TeopeMa, CIIEeICTBUE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (OPMYIMPOBKH; YMEHHE (OPMYIHPOBATH
00paTHOE U MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, IPUBOIUTD
IpUMEpPbl ¥  KOHTPIPUMEPHI, HCIOJIB30BAaTh  METOJ]
MaTeMaTHYeCKOM WHAYKIUH; MPOBOIUTH [OKA3aTENIbHbIC
paccyXJeHHUs ~ Npu  pEIIeHUWU  3aJad,  OLEHUBATh
JIOTHYECKYIO ITPABUIIBHOCTh PACCYKICHUIHA;

- yMeTb  ONEpUPOBaTh  MOHATHUAMU:  MHOYKECTBO,
HOJMHOXECTBO, OIEPALUU HAJ| MHOXXECTBAMHU; yMEHHE
UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar Juist
OINUCAHMsI peallbHBIX MPOLECCOB U SIBICHUN MPHU pElIeHUU
3aja4, B TOM YHCJIE U3 JPYTrUX yU4eOHBIX MPEAMETOB;

- YMETb OIIEepUpOBaTh HOHATUAMM: Tpad, CBS3HBIN Ipad,
JIepeBo, LMK, Tpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTb U
OIUCHIBATH Tpadbl

pa3aMYHbIMM  crioco0aMu; UCHOJb30BaTh TI'padpl IpU
pEILIEHNN 3a/]aY;

- YMeThb CBOOOJHO ONEpPUPOBATh MOHATHSMHU: COUETaHUE,
[IEPECTAHOBKA, YMUCJIO COYETAHWH, YUCIIO TMEPECTaHOBOK;
OUHOM

HpioToHa; ymMeHHe MpUMEHSATh KOMOMHATOpHBbIE (aKThl U
paccyXIeHus Ui pellieHus 3a1a4;

-yMETb OIIEPUPOBATh NOHATUSAMM: HATYypaJIbHOE YHCIIO,
LIEJIOE YHMCIIO, OCTATOK 110 MOAYJIO, PAllMOHAIBLHOE YHCIIO,
UPPALMOHAIBHOE  YUCJIO, MHOXKECTBA  HATypajbHbIX,
LENbIX, PAallMOHATBHBIX, JACUCTBUTEIbHBIX YHMCEN; YMEHHE
UCIOJIb30BaTh MPU3HAKH JIETUMOCTH, HAUMEHBIIUNA OOIIHiA
JenuTenb W HauMeHblllee oOllee KpaTHOe, allfOPUTM
EBknmaa mpu peleHuu 3a1ad; 3HakOMCTBO C Pa3IMUYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMU CUUCIICHHUS,

- yMeTb CBOOOJHO ONEpUPOBATH MOHSTUSIMH: CTENEHb C



LEJNbIM II0Ka3aTellieM, KOpPEHb HaTypallbHOW CTEIEHH,
CTETIEHb C pPALMOHAIBHBIM IIOKa3aTelieM, CTENEHb C
JeHCTBUTEIIbHBIM (BELIECTBEHHBIM) IoKa3aTeseM,
gorapupM  UHcIa, CHUHYC, KOCHHYC W  TaHTEHC
IIPOM3BOJILHOIO YHCIIA;

- yMeTb  ONEpHpOBaTh  MOHATUSMH:  TOXKIECTBO,
TOX/1€CTBEHHOE npeoOpa3zoBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHUCTEMa ypaBHEHMHA W  HEPaBEHCTB,
PaBHOCWJIBHOCTb YPaBHEHUH, HEPaBEHCTB U CHUCTEM,
panroHaIbHbIE, UppalnroHaIbHbIE, MoKa3aTebHbIE,
CTENEHHblE, Jiorapu(MUUECKUe, TPUTOHOMETPUUYECKHUE
yYpaBHEHHsI, HEpaBEHCTBA M CHUCTEMbI, YMEHHE pelIaTh
YpaBHEHMs, HEpPAaBEHCTBA M CUCTEMbl C IIOMOILIbIO
pa3NIUYHBIX MPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; IPUMEHATh YypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI Ul PEUICHUS MAaTeMaTHYECKUX
3aja4 1 3a/1a4

-yMeTb CBOOOJHO OIEPHUPOBATH TOHATHAMHU: Tpaduk
byHkMM, oOpaTHas (QYHKIMS, KOMIO3ULIUS (YHKIIHH,
TuHeWHas (QYHKIMS, KBajpaTuyHas (YHKIHSA, CTEIICHHAs
GyHKLIMSA € LedbIM IoKa3aTeleM, TPUTOHOMETPUYECKHE
GyHKIIMM, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIIHH,
nokaszateiabHas M Jiorapudmuyeckas (QyHKIUH; yMEHUE
CTpOUTh Irpa@uku (YHKIMI, BBHIIOJHATH MpeoOpa3oBaHUs
rpadpukoB (QyHKIMI; yMEHHE HCHOIB30BaTh TIpaPUKU
GyHKIUN [UIsT U3Y4EeHUs TPOLIECCOB M 3aBUCUMOCTEN MpHU
peleHnH 3aJad U3 JAPYruX Yy4eOHBIX NpPEAMETOB U U3
peanbHON KH3HH, BBIpaXaTh (OPMYJIaMH 3aBUCHMOCTHU
MEX]y BEIMYMHAMU;

YMEHHE CBOOOIHO OINEPHUPOBATH TOHATHSIMHU: YETHOCTH
GyHKIMN, MEPUOAWYHOCTh (YHKIHH, OTPaAaHMYEHHOCTb
(GYHKIIMM, MOHOTOHHOCTh (PYHKIIMH, SKCTPEMYM (PYHKIIUH,
HauOoJplllee M HaMMEHblIee 3HAuYeHus QYHKIUM Ha
MPOMEKYTKE; YMEHHUE MTPOBOIUTH UCCIIEAOBaHNE (DYHKIIUH;
YMEHHE MCIOJIb30BaTh CBOMCTBA U rpaduku GyHKIUN I



pelLIeHNs YpaBHEHU, HEPaBEHCTB U 3a/1a4 C TapaMeTpamy;
n300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH MHOMECTBA
pelLeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- yMeTh  CBOOOJHO  ONEPHPOBATH  MOHATHUSIMH:
IOCJIEI0BATENbHOCTh,  apudMeTHueckass  mporpeccus,
reoMeTpHUEecKasi Mporpeccusi, OECKOHEYHO yObIBaroIas
reoMeTpuyecKas porpeccus; yMeHue 3aJlaBaTh
MOCJEI0BATEIbHOCTA, B TOM 4YHCIE€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- yMeTh ONEpPUpPOBATh MOHITUSMHU: HENPEPHIBHOCTD
(byHKLIMHU, aCUMOTOTHI 'paduka QyHKIUH, IEpBas U BTOpas
MPOU3BOHAS (PYHKIIMH, TEOMETPUUICCKUN W (PU3MUeCKHiA
CMBICJI TIPOU3BOAHOH, mepBooOpa3Has, ONpeAeIeHHBbIH
MHTETPa; YMEHUE HAXOIUTh

aCUMITOTHl Tpaduka (YHKIMHM; YMEHHE BBIYUCIATDH
NPOU3BOJHBIE CYMMBI, MpPOHU3BEACHHUS, YACTHOTO H
KOMIO3ULUHN (GYHKLIUH, HAXOIUTh YpaBHEHUE KacaTeabHON
K rpaduKy QyHKIIUH; yMEHHE UCIIOIB30BATh MPOU3BOIHYIO
Ul uccienoBaHus  QYHKUMM, JUII  HAXOXAEHUS
HAWIYYIlIero pemeHus] B TNPUKIAJHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMHYECKUX M (PU3MUECKUX 3ajayax, JUIs
OTIpeNIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh TUIOIIAIH
U 00beMbl (GUIyp C IOMOIIBIO HHTErpajia; MPUBOIUTH
PUMEPBl MATEMaTHIECKOTO MOJEIUPOBAHMS C IMOMOIIBIO
T depeHIaIbHbIX YpaBHEHUH];

- YMETh OIEPHUPOBATH TOHATHSIMHU: KOMILIEKCHOE YHCIIO,
COIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apryMEHT
KOMILJIEKCHOTO YHCIia, (opMa 3aliCH KOMIUIEKCHBIX YHCE
(reomeTpuyeckas, TPUTOHOMETpUYECKast U
anrebpanyeckas); yMETb MHPOU3BOAMTH apUPMETHUECKHE
JNeHCTBUS €  KOMIUIEKCHBIMM — YHWCJIaMH;  [PUBOAUTH
MIPUMEPHI HCTIOITF30BAHMS KOMILIEKCHBIX YHCET,

- yMeTh CBOOOJHO ONEpUPOBATH MOHATUSAMHU: CpeIHEe
apudmerrnyeckoe, MennaHa, HauOoJbllee U HauMEHbIIIEe
3HA4YEHUs, pa3Max, AUCIEPCHUs, CTAaHJAPTHOE OTKJIOHEHHE
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JUI ONHCAaHMs YMCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEIOBATh
CTaTUCTHYECKUE JIaHHBIE, B TOM YHCIE C NPUMEHEHUEM
rpaMuecKuXx  METOJAOB M  IEKTPOHHBIX  CPEJCTB;
rpadMUecKy HCCIIEOBAaTh COBMECTHBIC HAOMIOJCHHUS C
NOMOILBIO  AMarpaMM  pacCeuBaHMs U JIMHEHHOM
perpeccuy;

- yMeTb  HaxOOUTh  BEPOATHOCTU  COOBITUH  C
UCTOJIb30BaHUEM Tpa)UYECKUX METOIOB; MPUMEHATH IS
pewmieHust 3anad  (GOpMyJbl CIOXKEHUS M YMHOXEHUS
BEPOSTHOCTEH, (OPMYITy TMOITHON BEpOATHOCTH, (popmyiy
bepnymnu, komOuHatopHble (GakTbl U (OPMYIIBL,
OLICHUBATh BEPOATHOCTH PEATBHBIX COOBITHIA; yMEHHUE
OlepUpOBaTh  MOHATHAMHU:  Cly4yailHas  BeJIMYMHA,
pacripeneneHme BEPOSITHOCTEH, MaTeMaTHYECKOe
OKUJaHUE, JUCIepCHs U CTaHJApPTHOE OTKJIOHEHHUE
CIlydaliHOW BeNWYHMHBI, (YHKIUH pacrpenesieHuss |
IUIOTHOCTH PaBHOMEPHOTO, [0Ka3aTeabHOIro u
HOPMAJIbHOTO ~ paclpenesieHil; YMEHHE HCIIO0JIb30BaTh
CBOWCTBA U3YyUEHHBIX paclpe/ieleHui Ui peleHus 3a1ay;
3HAaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIINX YMCEIT, METObI
BBIOOPOYHBIX ~ HCCIEIOBaHMH;  yMEHHE  HPUBOJIUTH
NpUMEPHl  TPOSIBIICHWS 3aKOHA OOJBINIMX YHCEN B
IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATHAMH: TOYKa,
npsiMasi, INOCKOCTb, IPOCTPAHCTBO, OTPE30K, Ty, MIOCKUH
yroja,  JABYTPaHHBIA  yroJ,  TPEXI'PaHHBIA  yrodi,
nepeceKaroIuecs,, MapajuleJbHble U CKPELIMBAIOIIUECs
NpsIMbIE, TAPAITIEIEHOCTD U TMEPIICHIUKYISIPHOCTD TPSMBIX
U IJIOCKOCTEH, Yrojl MEXAY TMpsIMBIMH, Yroll MEeXay
OpSIMOM W TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH,
YMEHHUE HCIOJb30BaTh MPU PEIICHHM 337a4 H3y4YeHHbIE
GakTel W TEOpeMbl TUIAHUMETPHH; YMEHHE OIICHUBATh
pasMepsl OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHue
ONEPHPOBATh  TOHSATHSIMA:  MHOTOTPAaHHHK, CEUCHHE
MHOT'OT'pAaHHHMKA, MPAaBUWIbHBI MHOTOIpaHHHK, MpU3Ma,
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nupamMusa, Gurypa U MOBEPXHOCTh BpallleHUs, LUIHHID,
KOHYC, Imap, cdepa, pa3BepTka IOBEPXHOCTH, CEUCHHS
KOHYyCa W UWJIMHJpA, NMapajijielibHble OCH WM OCHOBAHUIO,
ceueHWe Iapa, IUIOCKOCThb,  Kacaromiascs  cepsl,
UWIMHIpA,  KOHYCa;  YMEHHE  CTPOUTb  CEYCHHE
MHOTOTpaHHHKA, N300pakaTb MHOTOTPAaHHHUKH, (UTYPHI U
MOBEPXHOCTU BpAIICHUS, HUX CEUYECHUS, B TOM 4YHUCIE C
MOMOIIIBIO 3JICKTPOHHBIX CPEJCTB; YMEHUE MPUMEHSThH
CBOIiCTBa reoMeTpuueckux (Quryp, CcamMOCTOSITEIHHO
dopMynupoBaTh  ONpeneNeHusT  u3ydaemblx  uryp,
BBIJIBUTATh

THIIOTE3bl O CBOMCTBaX M NPU3HAKAX TI'€OMETPHUYECKUX
¢buryp, 0OOCHOBBIBaTH WJIM ONpPOBEpPraTh HX; yMEHHE
NPOBOIUTHh KiIaccu(ukanuioo GuUryp 1O PasInYHBIM
MpPU3HAKaM, BBITIOJIHATH HEOOXOIMMBIE JOMOJHUTEIbHbIC
MIOCTPOCHHS;

- YMeThb CBOOOJHO ONEPUPOBATH MOHATUSMU: IUIOHIA/b
¢burypel, 00beM QUTyphl, BEIUYMHA YIJIa, PACCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSHHUE MEXAY MPSIMBIMU,
paccTosiHHE MEXAY IUIOCKOCTSIMH, IUIOMIaas  chepsl,
IUIOIAJb MOBEPXHOCTH NHMPaMHJIbl, TNPU3MBI, KOHYCA,
HUATTUHIPA, o0beM KyOa, MPSIMOYTOJILHOTO
napajjieNnenunena, NUPaMUIbl, HPU3MbI,  LWIMHIPA,
KOHyca, Il1apa; YMEHUE HaXOAWTh OTHOUIEHHE OOBEMOB
noJJ00HBIX HUryp;

- yMeTh CBOOOJHO OIEPHPOBATH TOHATHSAMHU: JIBUKCHUE,
napajieNibHbli MepeHOC, CUMMETpHUsl Ha IJIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, TMpeoOpa3oBaHWe TMOIO00US,
nofo0HbIe (UTYpBl; YMEHHE paclo3HaBaThb pPaBHbIE U
moA00HbIE (UTYPBI, B TOM 4YHCJIE B MPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHE MHCIONIb30BaTh TI'€OMETPHUYECKHUE
OTHOIIEHWS, HAXOJWUTh T'E€OMETPUYECKHE  BEITHMYMHBI
(uMHa, yroi, IUIOIAAb, 0OBEM) MpPHU PEIIEHUM 3a]ad U3
JPYTUX Y4eOHBIX PEAMETOB U U3 PEATbHOM KHU3HH;

- yMeTb  CBOOOJAHO  ONEpPUPOBATH  IMOHATUSIMHU:
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OK 02. Mcnionp30BaTh COBPEMEHHBIE
Cpe/CTBa TIOMCKA, aHAIN3a U
UHTEpIIpeTaluyu HHHOPMAIUH, 1
WHGOPMAITMOHHBIC TEXHOJIOTUH JIJIS
BBITIOJTHEHMSI 337124 MpodeccroHalbHON
JeSITeITbHOCTH

B odJiacTH
NMO3HAHMNS:

- cOpPMUPOBAHHOCTH  MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U 00111eCTBEHHOU
MPAaKTUKHA, OCHOBAaHHOTO Ha  JIHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO

HEHHOCTH HAy4YHOI'O

MPSIMOYTOJIbHASI CUCTEMA KOOPAMHAT, BEKTOP, KOOPAMHATHI

TOYKHM, KOOpPAMHAThl  BEKTOpa, CyMMa  BEKTOpOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa IO
6azucy, CKaJIsIpHOE IIPOU3BEICHHUE, BEKTOPHOE
MPOU3BEICHUE, YroJd MEXIy BEKTOpamMH: YMEHHue

UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOH JUIs
pelLeHHs TeOMeTPUYECKHX 3a7a4 U 3aad APYrux y4yeOHbIX
IIPEIMETOB; OIEPUPOBATHh IOHATUAMU: MaTpuua 2x2 u
3x3, onpenenuTesib MaTPHUIbl, T€OMETPUYECKHI CMBICI
OIIPENICIIUTENS;

- YMETb MOJEIMPOBAaTh peEajbHbIC CUTyallud Ha S3bIKE
MaTEeMaTUKU:  COCTaBISATh  BBIPAXKEHHUS,  ypaBHEHUS,
HEPABEHCTBA M MX CHCTEMBl II0 YCJIOBHIO 3aJayH,
UCCIIEI0BaTh MOCTPOEHHBIE MOJIEIM C MCIOJIb30BAaHUEM
anmapara aiareOpbl, HHTEPIPETUPOBATH  IOJYyYCHHBIH
pe3yJsbTaT; CTPOUTh MAaTEMaTUYECKHUE MOJENIN C IOMOIIbIO
TrE€OMETPUUYECKUX TOHATUN U BEJIMYMH, PEIIaTh CBSA3AHHBIE
c HUMU MIPaKTUYECKHE 3aJauy; COCTaBJISATh
BEPOATHOCTHYIO MOJIETIb " WUHTEPIPETUPOBATD
IIOJIyUEHHBIM pe3ysbTaT; pellaTh MPUKIAJHBIE 3a/a4yu
CpPEICTBAMM MAaTE€MaTHYECKOr0 aHalu3a, B TOM YHCIE
COLIMAJILHO-3KOHOMMYECKOTO ¥ (PU3NYECKOr0 XapaKTepa;

- YMEHME BBIOMpaTh MOAXOJAINIMHA METOJ JIsi peLIeHUs
3aJ1a4uM; MOHUMaHWE 3HAYUMOCTH MAaTeMAaTUKHU B U3YYEHUU
IOPUPOJHBIX U OOIIECTBEHHBIX IPOLECCOB M SIBICHUI;
YMEHHE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKH B
UCKYCCTBE, YMEHUE IPUBOJUTH IIPUMEPBI MATEMATUUECKUX
OTKPBITUI POCCUICKON U MUPOBOM MaTeMaTHUYECKOU HAyKU
- YMETh ONIEPUPOBATH MOHATUAMMU:

panmoHanbHas — (QyHKIOUMS, TOKazaTenbHas — (PyHKIHS,
cTernieHHass  (yHKUMsA, Jorapupmuueckas  QyHKIuS,
TpUrOHOMETpHUeckue (yHKIUH, OOpaTHble (YHKINH;
YMEHUE  CTPOMTHh TpapuKH  HU3YyYeHHBIX  (YHKLUH,

UCIONIb30BaTh TpaUKu NpU HU3YYEHHUH MPOLECCOB U
3aBHUCHMOCTEH, MPU pelIeHUH 3a/ay U3 JAPYTUX Y4eOHbBIX
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CBOET0 MECTa B MOJHUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHWE  S3BIKOBOM U
YUTATEIIbCKOM  KYJbTYpbl KaK CpEICTBA
BSaHMOHeﬁCTBHH MCKOY JHOAbMHU n
MTO3HAHUS MUPA;

- OCO3HaHUE LIEHHOCTHU Hay4HOU
JIeATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH
IIPOEKTHYIO u HCCIIEI0BATENIbCKYIO

JeSTeIbHOCTh MHIMBUyalIbHO U B TPYIIIIE;

OgBjaieHHe YHMBEPCAJbLHBIMH y4eOHbIMH
MO3HABATEJbHBIMH /IE/iCTBUSIMH:

B) padora ¢ nndopmaumeii:

- BIIA/IETh HaBbIKaMU MOJTyYeHUs
uHpOpManMid W3 HCTOYHUKOB  Pa3HBIX
TUTIOB,  CAMOCTOATEIBHO  OCYIIECTBIATH
IIOMCK,  aHallu3, CUCTEeMaTHU3alUi U
MHTEPIIPETalNi0 HUHDOPMALIUK PA3TUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (hopmarax
C YYeTOM Ha3HaueHus HHPoOpMALUU U
LIEJIEBOU ayJIuTOpUH, BbIOUpast
ONTUMAIBHYIO (OpMY TIPEACTABICHHUS |
BU3YaIM3al1H;

- OLICHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh
uH(pOpMaIliH, € COOTBETCTBUE MTPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- UCIIOJIb30BaTh CpencTBa
WH(POPMAIMOHHBIX M KOMMYHHUKAIITHOHHBIX
TEXHOJIOTMI B PpEIIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W  OpPTraHU3aIlMOHHBIX
3aJjady ¢ coOioJeHHeM  TpeOoBaHMH
OPrOHOMHUKH,  TEXHHUKH  O€30MacCHOCTH,
TUTHUEHBI, pecypcocOepeKeH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HWH(OPMAIMOHHOU
0€301acHOCTH;

NpEeIMETOB M 33/7a4 U3 PEAITbHOM JKM3HM; BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU;
- yMeThb  ONEpPHPOBaTh  IOHATUSIMH:
TOX/JECTBEHHOE npeoOpazoBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YypaBHEHMH M  HEPaBEHCTB,
PaBHOCHUJIIBHOCTH ypaBHeHHﬁ, HCPABCHCTB HU  CUCTEM
palMoHANBHBIE,  HMPpPAlMOHAJBHBIC,  IOKA3aTeNbHBIC,
CTCIICHHBIC, JIOFapI/I(l)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKUC
ypaBHEHU:, HEPAaBEHCTBA

U CHUCTCMBI; YMCTL pCHIATh YPABHCHHA, HCPABCHCTBA U
CHCTEMBl C IIOMOIIbIO PpA3NIUYHBIX IIPHEMOB; pEUIaTh
YpaBHCHUA, HCEPABCHCTBA W CHCTCMBI C IIApaMETPOM;
NPUMEHSATh YpaBHEHUS, HEPaBEHCTBA, WX CHCTEMBI IS
peuIeHus] MaTeMaTHYEeCKUX 3ajad M 3a7ad U3 Pa3IHYHBIX
oOacTel HayKu U peaJibHOM JKU3HH;

- yMETh CBOOO/IHO ONIEPUPOBATH MOHATHUSMH:
IIBI/I)KGHI/IG,HapaJIJIeJII)HBIf/'I IepeHoOC, CUMMCECTPUA Ha
IUIOCKOCTU M B NPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe

TOXICCTBO,

nogo0usi, momoOHbIe (UTYpPBI; yMETh PAaCIO3HABaTh
paBHBIE W MOJOOHBIE (QUTYpBL, B TOM YHCIE B HPUPOIE,
HCKYCCTBE, apXHUTEKTYpE; YMETh UCTIOJIb30BaTh

rE€OMETPUUYECKNE OTHOILEHUS, HAXOAUTh I'€OMETPUUYECKUE
BEJIMYMHBI (JUTMHA, YTOJ, IJIOIAadb, OOBEM) MPU PELIEHUU
3ajjad M3 JpPYruxX Yy4eOHbIX NPEAMETOB U U3 pealbHOH
KU3ZHU
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OK 03. [TnanupoBaTh 1 peaan30BbIBATh
coOCTBEHHOE POPECCUOHATILHOE
JUYHOCTHOE Pa3BUTHE,
NPEIIPUHIMATEIBCKYIO IS TeIbHOCTD
B ipodeccnoHaIbHOM chepe,
UCIIOJIB30BaTh 3HAHMUS 110 (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX
CHUTYaIUSIX

- BJIAJICTh HABbIKAMHU paCIlO3HABAHUA U

3aLIUThI uH(pOpMAaIHy,
MH(POPMAIIMOHHOM 0e3011acHOCTH
JMYHOCTH

B  o0aactu
BOCITHTAHHUS:
- c(hOpMUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHMS, 3TUYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OLIEHMBAaThb CUTYaLUIO U
NPUHUMATh OCO3HaHHBIC pemieHus,
OpPUCHTHPYACH Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMBI U IIGHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaZa B IOCTPOCHHE
YCTOWYMBOTO OYIYIIETo;

- OTBCETCTBCHHOC OTHOIICHHEC K CBOUM
poauTensM u (WIH) APYTMM YJI€HAM CEMbH,
CO3/IaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEH CEMEHHOW >KU3HH B

AYXOBHO-HPaBCTBCHHOI'0

COOTBECTCTBUU C TpaguuusIMu HapoJ10B
Poccun;

OBJaaneHue YHHUBEPCAJbHBIMHU
pPeryJsiTUBHbIMHU AeHCTBUAMM:

2) cCaMOOpPraHu3alusa:

- CaMOCTOSTEIIBHO OCYIIECTBIISTh

[IO3HABATEJIbHYIO JEATEIBHOCTD, BBISABIATH
npo0sieMbl, CTaBUTb U  (QOPMYIUPOBATH
COOCTBEHHBIE 3a7audl B 00pa30BaTENIbHOM
JIESITEIbBHOCTH U KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITENIBHO  COCTaBJIATH  IUIAH
pelieHus npoOIeMbl ¢ YYEeTOM UMEIOUINXCs
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEAIIOYTEHU;

- JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIOCOOCTBOBATH (bopMHpPOBaHHUIO u

-yM€Tb  ONEpUPOBATh  IOHATUSAMU:  pPaLMOHAJIbHBIC,
UppaLMOHAJIBHEIC, [I0Ka3aTelIbHbIE, CTECIICHHBIC,
JorapupMHUUECKUE, TPUTOHOMETPUYECKHUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

- yMeTb OIIEpUPOBATH IIOHATUSAMHU. MHOIOIDAHHUK,
CCUCHHWE MHOTOTPaHHHWKA, KyO, mapauiesenures, npusma,
nupamMuzia, Gurypa ¥ NOBEPXHOCTh BpAll€HUS, LUIUHIP,
KOHyC, 1map, cdepa, cedeHuss (UIYpbl BpaIIeHHs,
IUIOCKOCTh, Kacawmiascs cQepsl, HIHHIpPA, KOHYCa,
[UIOMIAlb [MOBEPXHOCTH MUPAMHJIbI, IPU3MBI, KOHYCAa,
WIAH]IPA, TUIOMIA/Tb cdepsl, 00BeM KyOa,
PSIMOYTOJIBHOTO TapauIeIICHIeAa, MTHPAMHIbI, TPU3MBI,
IWIMHIPA, KOHyca, MIapa; yMEHHE  H300pakarh
MHOTOTPAHHHUKH U TIOBEPXHOCTH BPAIIECHHS, UX CEUCHHS OT

PYKH, C TIOMOLIBIO YEPTEXKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEICTB; YMETh PAaCIO3HABATh CUMMETPHIO B
IIPOCTPAHCTBE;  YMETh  pacloO3HAaBaTb  IIPaBUJIbHBIE
MHOTOI'PaHHUKH;

- yYMETb ONEpPHUpPOBAaTh MNOHATHSAMM: IPSIMOYTOJIbHAS
CUCTEMAa KOOpJAWHAT, KOOpAMHATBI TOYKH, BEKTOD,
KOOPJHMHATBl BEKTOPA, CKAISPHOE INPOU3BEACHUE, YIOJ

MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa HA YHUCJIO; HAXOAWTh C IOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpAMHATBHI CEpeAMHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMsI TOUKaMU
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OK 04. D dexTruBHO
B3aMMO/ICHICTBOBATH U pabOTaTh B
KOJIJIEKTHBE U KOMaH/1e

MPOSIBJICHUIO HMIMPOKOW APYAULIUU B Pa3HBIX
00J1acTAX 3HAHUW, TMOCTOSHHO IIOBBIIIATh
CBOM oOpa3oBaTelbHBI W  KYJIbTYpPHBIH
YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIONIb30BaTh MpPHEMBl pedriekcuu IS
OLICHKM  CHUTYyallMd, BbIOOpa  BEPHOTO
pellIeHus;

- YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO
MPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) IMOLMOHAJIbHbII HHTEJUIeKT,
npeanoJarauuii cGopMupoBaAHHOCTD:
BHYTpEHHEH  MOTHBAIlMM, BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTHXKEHUIO 1IEJIM U YCTIEXY,

OIITUMHU3M, WHUIIATUBHOCTD, YMEHHE
JICNCTBOBATD, HCXOMs 3 CBOHX
BO3MOXKHOCTEH;

- DOMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH
IIOHUMATh OMOILIMOHAJIBHOC COCTOAHHC

IPYTUX, YYUTHIBATH ero pH
OCYIICCTBJICHHUH KOMMYHHKAIINH,
CHOCOOHOCTh K COYYBCTBUIO u
COTEPEKHUBAHHUIO;

- COIMAIILHBIX HAaBBIKOB, BKIFOUAIOIINX
CIIOCOOHOCTH BBICTpanBaTh OTHOIICHUS C
JIPYTUMU JIIOIBMH, 3a00TUThHCH,
NpOSIBIATE  MHTEpPEC U pa3peliarb
KOH(M)ITUKTHI

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaAMOOIIPEIAEITIEHHUIO;
-OBJIaJICHIE HaBBEIKAMU yaeOHO-
HCCIICIOBATEIIHLCKOM, MIPOEKTHOMN u
COIUATLHOM JESITCIIFHOCTH,

OBaagenne YHHBEPCAJIbHBIMH

- YMETb ONEpUPOBATH MOHATUSMHU: CIy4alWHBIH OMNBIT U
cilyyaifHoe COOBITHE, BEPOSTHOCTh CIyYaiHOTO COOBITHS,
YMETh BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METO/I0B; IPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXEHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(dbopMyIbl TpU pEHIeHUH 3afay; OLEHUBATh BEPOSTHOCTH
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KOMMYHUKATHBHBIMU J1eHCTBUSIMU:

0) coBMecTHAasl 1eTeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHJIHOW ¥ MHAWBUIYaJTIbHON PaOOTHI,

- IIPUHUMATh L[EJH COBMECTHOH
NeSITeIbHOCTH, OpraHU30BbIBATh u
KOOpJAMHUPOBaTh  JEUCTBUSA IO €€

JOCTH>KEHUIO: COCTAaBJIATh IJIAH JCHCTBUU,
pacrpenensiatb poJii € Y4ETOM MHEHUU
YYaCTHUKOB o0cyXIaTh pe3yNbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBATh M BBIOIHATH paboTy B
YCJIOBHSIX pPEAbHOTO, BHUPTYJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBIISITh MMO3UTUBHOE
CTpPaTeruyecKoe IOBEACHUE B Pa3IUYHbBIX
CUTyalusix, IMPOABJIATH TBOPYECCTBO u
BOOOpakeHue, ObITh MHULIUATUBHBIM
OBnagenne YHHBEPCAJIbHBIMH
PeryJsiTUBHBIMHU AeCTBUAMM:

) NPUHATHE Ce0s1 U APYTHX JIIOIei:

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTHX
moaen npu aHaJIM3€  Pe3yJbTaToOB
JIeSITENIbHOCTH;

- MpU3HABaTh CBOE IMPABO U MPaABO APYIHX
JIFOJIeH Ha OIINOKY;

- pa3BUBAaThb CIIOCOOHOCTH MMOHUMATh MHUD
C IMO3ULUHA ApYTroro 4CjioBCKa

peanbHBIX  COOBITHUH; 3HAKOMCTBO CO  CIIyYallHBIMH
BEIMYMHAMH, YMEHUE IIPUBOLAUTHL IIPUMEPHI IIPOSBICHUS
3aKOHa OOJIPIIUX YHKCENT B MPHUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUAX

- YMCTH CBO6OI[HO OIICpHUPOBATH IIOHATUAMMU: CTCIICHb C
HOCJIBIM  IIOKAa3aTCJIEM, KOPCHb HaTypaanoﬁ CTCIICHH,

CTeNEeHb C palOHAJIbHBIM IIOKa3aTeleM, CTeNeHb C
JIEUCTBUTEIbHBIM (BEIIECTBEHHBIM) MOKa3aTeleM,
gorapudM  4ucia, CHUHYC, KOCHMHYC U  TaHIEHC

IMPOMU3BOJIBHOI'O YK CJIA,

- yMeTb CBOOOJHO OIEPHPOBATH TMOHATHAMHU: TpaduK
¢bynkuuu, obpaTHas (QYHKIUS, KOMITO3UIMS (QYHKIUH,
nuHeiHas (QyHKUuWs, KBaapaTudHas (DYHKUUS, CTEICHHAs
(GyHKIMS [eNbIM  TI0Ka3aTelneM, TPUTOHOMETPHYECKHE
byHKIIMM, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKIIHH,
nokazateibHas W Jorapugmuueckas (QyHKIUH; YMETb
CTpOUTH Tpaduku (QYHKIMH, BHITOIHATH MPEoOpa3oBaHUs

rpaduKoB QyHKITHIA;

- YMETh UCHOJb30BaTh Ipauku (QYHKIUH I U3ydeHUs
IIPOLIECCOB JIM 3aBUCUMOCTEH MpU PELICHUM 331ad U3
JIpYrux y4eOHBIX MpEeIMETOB U U3 peaJbHOW JKU3HH;
BbIpaXaTh (pOpPMyJIaMU 3aBUCUMOCTH MEXAY BeTUUYHHAMM;
u- CcBOOOJHO  ONEpUPOBATH  MOHSATUSMH: YETHOCTb
GyHKIMH, MEePUOAWYHOCTh (YHKIHH, OTIPaHUMYEHHOCTb
(GyHKIIMM, MOHOTOHHOCTh (DYHKIIMH, IKCTPEMYM (PYHKIIUH,
HauOoJplllee M HaMMEHblIee 3HaueHUs (QYyHKIUM Ha
IIPOMEXKYTKE; YMETh POBOIUTH HCCIeA0BaHNEe QYHKIINY;

- YMETh HCIIOJIb30BaTh CBOICTBA U rpaduku PpyHKUUN AJis
pellIeHNs] YpaBHEHUH, HEPABEHCTB M 3a/1a4 C TapaMeTpaMy;
n300paxkaTb Ha KOOPJMHATHOM IJIOCKOCTH MHOKECTBA
pELIEHNI ypaBHEHUI HEPABEHCTB U UX CUCTEM

- YMCTb ONeprupoOBaTh IIOHATHUAMU: cpeaHee
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OK 05. OcymiecTBisiTh YCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIIUIO Ha
rocy/IapcTBEHHOM si3bike Poccuiickoit
®degepannu ¢ y4€ToM 0COOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 3cTETHYECKOT0 BOCIUTAHUA:

- OCTETHYECKOE OTHOUIEHHWE K MHUPY,
BKJIIOYAsi JCTETUKY ObITAa, HAY4YHOIO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa U
OOIIECTBEHHEBIX OTHOIICHUIA,

- CIIOCOOHOCTh BOCIPHUHUMATH Pa3JIMYHbIC
BUIbI I/ICKYCCTBa, Tpazmupm nu TBOp‘-IeCTBO
CBOET0 W JPYruX HaApOJOB, OIIYLIATh
AMOIIMOHAIBHOE BO3JICHCTBHE UCKYCCTBA,;

- yOeXIEeHHOCTb B 3HAYUMOCTU  JUIS
JINYHOCTU H O6HICCTBa OTCYCCTBCHHOTO U

MHUPOBOT'O UCKYCCTBa, THUYECKUX
KYJIbTYPHBIX  TpaguUUMd W  HApPOJHOTO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBLIPAXXCHHUIO B PAa3HBIX
BUJIaX HCKYCCTBa, CTPEMIICHHWE MPOSBISATH
KayecTBa TBOPYECKON JIMIHOCTH;
Osuanenne YHUBEPCAJIbLHBIMH
KOMMYHHUKATHBHBIMU /IefiCTBUSIMH:

a) o0IeHue:

- OCYILIECTBISTh KOMMYHHMKAIIUM BO BCEX
cdepax KU3HU;

- pacmo3HaBaTh HeBepOAJbHBIE CpEICTBa
O6III€HI/I$[, IIOHUMATh 3HAYCHUEC COIINAJIBHBIX

3HAKOB, pacrno3HaBaTh IIPEIIOCHUIKI
KOH(QJIMKTHBIX ~ CUTyalud W CMSAr4aTh
KOH(JIUKTBI,

apuMeTHYECKOe, MeIUaHa, HauOoJbIee W HaUMCHbIIICE
3HAYEHUS, pa3Max JUCIEPCHsI, CTAHAAPTHOE OTKJIOHEHUE
YHCIIOBOTO HA0Opa; yMEHUE M3BJICKAaTh, MHTEPIPETUPOBATh

uH(pOpMaIMIO, TPEJCTABICHHYI0 B  «Tabnumax, Ha
auarpamMmax, — rpadukax, — OTpaKalollyl0  CBOWCTBa
peTbHBIX  TPOIECCOB M SBICHUH;  MPEACTABIATH
nHdOpMaIHIO

- YMETh OIIEPUPOBATH TOHSATUSIMH: cpenHee

apupmMeTHyecKoe, MeiMaHa, HauOoJbIllee W HaUMEHbIIEe
3HAUEHMs, pa3Max IUCIEPCHsl, CTaHIAPTHOE OTKIOHEHHE
YHCIOBOTO HA0Opa; yMEHHUE U3BJIEKATh, HHTEPIPETUPOBATH

uH(pOpMallMI0, TPEJCTABICHHYI0 B  «Tabnouiax, Ha
auarpamMmax, — rpadukax, — OTpaXamoIlyl0o  CBOWCTBa
pealbHBIX  IPOLIECCOB W SIBIICHUW;  MPEACTABIATH
uH(pOpMalLlMI0O C TOMOILIBI0 TalIULl W  JUarpamm;

UCCIIEIOBAaTh CTATHCTUYECKHE JIaHHBIC, B TOM 4YHCIE C
NPUMEHEHHEM TpaUYecKrX METOJOB U 3JICKTPOHHBIX
CPEICTB;

- YMCTb OICpUpPOBATH TMIOHATUAMU: TOUYKa, IIpsAMasd,
IJIOCKOCTh MMPOCTPAHCTBO, ):[ByrpaHHLIﬁ yroi,
CKpCIIUMBAIOIIHECH IIpsAMBIC napajjiCJbHOCTb n

NEPHEHAUKYIIAPHOCTD NPSAMBIX U IUIOCKOCTEH, YTOI MEXIY
IPSAMBIMH, YIOJl MEXAY HIPSIMOM M IIJIOCKOCTBIO, YIOJI
MEXIY IIIOCKOCTSAMU, PACCTOSIHUE OT TOUKH J0 IUIOCKOCTH,
pacCTOsITHUE MEXKIY NPSIMBIMHM, PACCTOSHHE  MEXIY
IJIOCKOCTSIMU;

- YMCTb HCIIOJIB30BATh IpPU PCIICHUH 3aJad HM3YUYCHHBIC
q)aKTI)I U TCOPEMbI IUIAHUMCTPUHU, YMCHUC OLCHHUBATH
pa3MEphblL 00BEKTOB OKpYyZKaromero Mmupa
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OK 07. CozeiicTBOBaThH COXpaHEHUIO
OKpYKarolllen cpeibl,
pecypcocOepexeHHI0, TPUMEHSATh
3HaHUS 00 U3MEHEHUHU KIIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
MPOU3BOACTBA, 3HPEKTUBHO
JIEICTBOBATh B YPE3BBIYAMHBIX
CUTYaIHSIX

- Pa3BEpPHYTO U JIOTMYHO U3JIaraTh CBOKO
TOYKY 3pEHUs C  MCIIOJb30BaHUEM
SA3BIKOBBIX CPEICTB

B 00s1acTH 3K0J10rM4€CKOro0 BOCIIMTAHUA:
- cOPMHUPOBAHHOCTh  IKOJIOTHYECKOMN
KYJIbTYpBI, [IOHUMAaHHe BIIUSTHUS
COLMAIBHO-3KOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHME TMPUPOJHONM M  COUHMAIBHOMU
Cpelbl, OCO3HAHUE TII00ATHLHOTO XapakTepa
HKOJIOTMYECKUX MPOoOiIeM;

- IUIAHUPOBAaHHE M  OCYILECTBJICHHUE
JICMCTBUM B OKPYXKaIOIIEH cpelie Ha OCHOBE
3HaHMS LeJed  YCTOMYMBOIO  Pa3BUTHSA
YeJI0BEUECTBA;

aKTUBHOE HEIIPUATHE JEUCTBU,
MIPUHOCSIIMX BPEJ OKPYXKAIOLIEH Cpese;

- yMEHUE IIPOTHO3UPOBATH
HeOIaronpusITHLIE 9KOJIOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMbBIX JEHCTBUH,
MpeAoTBpaliaTh UX;

- paclIMpeHue  OMmbITa  AEATEIbHOCTH
HKOJIOTUYECKON HAIlPaBJIECHHOCTH;

- OBJaJIcHHE  HaBbIKAMU  y4eOHO-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN Hu
COLIMAJIBHOW JIESTENBHOCTH

- YMETb ONEpHUpOBaTb IOHATHUAMH: IPAMOYTOJIbHAS
CUCTEMa KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOPA, CKAJSIPHOE IIPOMU3BEACHHE, YIOJI
MEXIy BEKTOpPAMHM, CyMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOPA HA YHUCJIO; HAaXOAWTHh C IOMOIIBI0 H3Y4YEHHBIX
dbopMy1 KOOpAMHATHI CEPEAMHBI OTpPE3Ka, PACCTOSHHUE
MEXy IBYMsI TOUKaMU;

-yMeTb BBIOUpPATh TMOAXOIAIINNA HM3YyYCHHBIM METOH IS
peleHus 3a/1a4M, paclo3HaBaTh MaTeMaTHYeckue QpakThl U
MaTeMaTHUYeCKUe MOJENIU B MPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE;

YMEHHUE NPUBOJUTH NPUMEPBI MATEMATUYECKUX OTKPBITHH
POCCHIICKOM U MUPOBOW MaTEMaTUYECKON HAYKHU.

- YMETb OIIEpUPOBATh MOHATUAMU: CIYyYaWHBIM OIBIT H
cilydyaifHOe COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITHS;
YMETh  BBIYHCIATH BEPOSTHOCTh C  HCIOJIB30BAHMEM
rpadMUecKuX METO/0B; MPUMEHATh (POPMYJIIbI CIIOKEHHS U
YMHOXEHHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (AaKTBl U
dbopMynbl U pelIeHUH 3ajay; OLEHWBAaTh BEPOSTHOCTH
peasIbHbIX  COOBITUH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMU: YMEHHME INPUBOAUTH IMPUMEPHI IPOSBICHUS
3aKOHa OOJIBLIMX YHUCENl B MPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX
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[IK 2.1. IlmaaupoBarhk paboTy
POM3BOJICTBEHHOTO
HOApa3/IeIeHUs 1o
TEXHUYECKOMY OOCITYKHBaHUIO
U PEMOHTY  00OpyJOBaHHS
HNOJCTAHIUI M DIEKTPUYECKUX
ceTen

- YMETb UHTETPUPOBATH 3HAHHUS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- TOTOBHOCTb K aKTUBHOW JESTEIbHOCTH
TEXHOJIOTHYECKOU HaIpaBJICHHOCTH,
CHOCOOHOCTh MHHUIIMUPOBAThH, TUIAHUPOBATH
1 CaMOCTOATCIBbHO

BBINOJIHATH TAaKYIO JICSITEITBHOCTB;

- JaBaTb OLCHKY HOBBIM CHTYallMsIM,
OILICHUBATh MPHOOPETCHHBIN OIIBIT;

- OCYIIECTBIISThH IICJICHATIPABICHHBIA TTOUCK
NepeHOca CPEJICTB M CIOCOOOB JICHCTBHS B
pOoECCUOHAIBHYIO CPENY;

- aHANM3UpPOBATh IMOJYYCHHBIE B XOJE
pelLlIeHHs 33aJaud Pe3yJbTaThl, KPUTHYCCKH

OIICHUBATH 17 JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh H3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- pa3pabarbIBaTh IJIaH PELIECHUs! MPOOIEeMbl
c Y4ETOM aHayiu3a UMEIOIIHNXCS
MaTepUaIbHBIX u HEMaTepUAITbHbBIX
pecypcoB.

- chopMupoBaTh MOHATHS POJIU M MeCTa MaTeMaTHKU B
COBPEMEHHOM MHpE TPU OCBOCHUU MPOPECCHOHATBHBIX
JTUCIUILIMH U B cepe mpodhecCHOHATBLHOM NesSTeIbHOCTH;
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2. CtpykTypa u coepxxanue 001eo0pa3oBaTe bHOM U CHUILTHHBI

2.1. O0beM JUCHMILUIUHBI ¥ BU/IbI YU4eOHOI padoThI

Bup yyeOHol paGoThl Oovem 6
yacax

O06bem 00pa3oBaTe/IbHOM MPOrpaMMbl TUCHUIIIMHBI 300

B T.4

OcHoOBHOE coIep:KaHue 300

B T.U.:

TEOPETUUICCKOE OOYUCHHE 218

MPAKTHUECKHUE 3aHATHS 80

KoncyabTannu 2

IIpome:kyTouHas aTTecTalUsA

1 cemecmp —oughpepenyuposanuviii 3auem

2 cemecmp - 9K3amMeH
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2.2. TemaTuyeckuii IJIaH U coJep:KaHue JUCITUNTIHMHBI

HaumeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOTro MaTepuaJia (0CHOBHOE 1 NPOo(ecCHOHATBHO- Oo0bem | Dopmupyembie
OPHEHTHPOBAHHOE), JIAG0PATOPHBIE U NMPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb | YacoB | KOMIETEHIHH
(mpu HAJIMYMH)
OcHOBHOE coiep:KaHNe
Paspnea 1. IloBTopenue Kypca 18
MaTeMaTHKAa OCHOBHOM
IIKOJIBI
Tema 1.1 Cooepircanue yueonozo mamepuana
Iean v 3axa4yn MaTtemaTukn | ba3oBble 3HaHKA U yMEHUS 110 MATEMAaTHKE B IPO(PECCUOHAIBHON U B IOBCEAHEBHOM
NMPH 0CBOEHUH JeATEIbHOCTH.
CIEeNUATBbHOCTH 2
Tema 1.2 Cooepircanue yueonozo mamepuana
YucJia ¥ BHIYHCICHUS. JleficTBHS HaT TTOJIOKUTEIBHBIMU U OTPUIIATEIIBHBIMH YK CIaMH, OOBIKHOBEHHBIMH H
Boipa:kenus u JECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleiicTBUS co cTeneHs MU, POPMYITbI COKPAILIEHHOTO YMHOXKEHUS 2
Tema 1.3 IpodeccHonaILHO-OPHEHTHPOBAHHOE COep/Kanue (Codep:KaHue IPHK/IATHOIO0 MOLYJIsI) OK 01., OK 02.,
I'eoMeTpusi Ha MIOCKOCTH Ilpakmuueckoe 3anamue Ne 1 OK 03., OK 04.,
Bunpl miiockux ¢uryp u ux mioimaib. [IpakTuko-opueHTUpOBAaHHbBIE 33/1aUd B Kypce OK 05., OK 06.,
reOMETPHUHU Ha TUIOCKOCTH 2 OK 07.
Tema 1.4 Cooeporcanue yuedbnozo mamepuana MK 2.1.
IIpoueHTHBIE BHIYMCIEHUS [IpocThie POLEHTHI, pa3HbIe CIOCOOBI MX BEIYUCICHUS. CI0KHBIC TTPOIICHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIE BBIUYMCICHUS 2
Tema 1.5 Cooepoicanue yueonozo mamepuana
YpaBHeHHs H HEPABEHCTBA JluneitHble, KBagpaTHbIE, IPOOHO-TUHEIHBIE YPAaBHEHHS U HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHMS U HEPABEHCTBA 2
Tema 1.6 Cooeporcanue yueonozo mamepuana
Cucrembl ypaBHeHUi 1 CriocoOb! perieHus cucTeM JIMHEHHbIX ypaBHeHul. [lonsTre matpuna 2x2 u 3x3,
HEpPaBeHCTB onpeznenurtens matpulibl. Meton [Naycca. CucteMpl HEIMHENHBIX YPAaBHEHU.
CucreMbl HEpaBEHCTB 2




Tema.l1.7 Cooeporcanue yuedbnozo mamepuana
BXo01HOii KOHTPOJIb Brruncnenus u npeoOpazoBanus. Y paBHEHUs U HEpaBeHCTBA. [ eomeTpus Ha 1
IJIOCKOCTH
Koumponvnasa paboma Ne 1 1
Pazjnen 2. [Ipsimblie u 18
IJIOCKOCTH B IIPOCTPAHCTBE
Tema 2.1 Cooeporcanue yueonozo mamepuana
OCHOBHBIE IOHATHSA [Ipeamert crepeomerprn. OCHOBHBIE TOHATUS (TOUYKA, IPsAMasi, INIOCKOCTb,
cTepeoMeTpPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekaromuecs,
PacnoJio:keHne NpsIMBIX H IapaJuleIbHbIE U CKpeluBaromuecs npsamele. IIpu3Hak u cBoicTBa
IVI0CKOCTEl CKpemmBaronmxcs npsMeix. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPHI. 2
Tema 2.2 Cooeporcanue yueonozo mamepuana
IMapa/ieJbHOCTh MPSAMBIX, [TapannenbHble npsiMas u iockocts. Onpenenenue. [lpusnak. CpoiicTsa (C
NPSAMOii ¥ MJI0CKOCTH, nokaszaTenbcTBOM). [lapamnensubie miockoctu. Onpenenenue. [Ipuznak. CpoiicTBa
II0CKOCTe (c mokazarenscTBOM). TeTpanip u ero snemeHThl. [lapannenenunesn u ero OK 01.. OK
sneMeHThl. CBOKCTBA MPOTUBOIIOI0KHBIX TPAHEN U JUArOHAJICH apajuleenuIea. 03 OK1 04
[TocTpoenue ceuennii. Pemenue 3amauy. 4 (’)K 07 B
Tema 2.3 Cooepiicanue yueonozo mamepuana
IepneHIUKYIAPHOCTH [lepnienaukynspusie npsimele. [lapannenpHble npsmMble, NEPIECHIUKYISIPHBIE K
NPSAMBIX, IPSIMOH U TIIOCKOCTH. [Ipu3HaK nepneHIuKyaIspHOCTH MPSIMON U TJIOCKOCTH. JloKa3aTenbCTBO.
IJI0CKOCTH, IJIOCKOCTEH [lepnienaukymnsip u HakiIoHHAas. [leprienaukynsapHble mockocTy. [Ipusnak
MEPIEHANKYISPHOCTH IUIOCKOCTEN. Jloka3aTenbcTBO. PaccTossHME B TpOCTpaHCTBE 2
Tema 2.4 Cooepotcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NepHeHIUKYIAPAX. YTOI MEXKTY NPSIMOUN U MIJIOCKOCThIO. YTOJI
neprneHInKyJasipax MEXK 1y TUIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COePKaHUE (COEPKAHUE MPUKIATHOI0 MOTYJIs)
IapaieibHble, AxcHOMBI cTrepeoMeTpun. [lepreHAnKyIspHOCTh PSIMOM U TJIOCKOCTH,
neprneHauKyJIsipHbIe, MapaJyIeIbHOCTD JIBYX NPSIMBIX, IEPHEHAUKYIISIPHBIX IUNIOCKOCTH,
MEPIEeHANKYISIPHOCTD MIIOCKOCTEN 4




CKpemuBarIue nNpamMbie

Ilpakmuueckoe 3anamue N 4, 5
[TapaienbHble, MEPICHANKYIAPHBIC, CKPESIINBAIOIIHNE TIPSIMbIC

Tema 2.6 Cooeporcanue yueonozo mamepuana 1
Pemenue 3axa4. lpsimble u Pacnionosxenue npsAMbIX U INIOCKOCTEN B MPOCTpAHCTBE. [lepneHnAnKyasaspHOCTD U
IJIOCKOCTH B IPOCTPAHCTBE MapajuieTbHOCTh MPSIMBIX U MJI0CKOCTEN. CKpelnBarouecs npsmbie
Konmponvnaa paboma Ne2 1
Pa3nen 3. Koopaunartel u 12
BEKTOPbI
Tema 3.1 Cooepircanue yueonozo mamepuana
JlekapToOBbI KOOPAUHATHI B JlekapToBBI KOOPAMHATHI B ITpocTpaHCcTBE. [IpocTelimue 3aaaum B KOOpAUHATAX.
npocrpancrse. Paccrosinue Paccrosinne Mexay AByMst TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka
MEK1Y ABYMSl TOUKAMHU.
KoopaunaTtsl cepeanHbI
OTpe3Ka 2
Tema 3.2 Cooeporcanue yueonozo mamepuana
BekTopsbl B IpocTpaHCcTBe. Bexkrtops! B npoctpancTBe. CII0KEHUE U BBIUUTAaHUE BEKTOPOB. ¥ MHOKEHHE BEKTOpA OK 01., OK
YroJa Me:k1y BeKTOpaMHU. Ha yncio. KommianapHele BeKTopbl. CKaasipHOE IPOU3BENEHUE BEKTOPOB. 02., 0K 03.,
CxansipHoe npou3BeeHne Pa3noxxeHne BekTopa o TpeM HEKOMIUTaHApHBIM BekTopaMm. KoopanHatel BekTopa, OK 04., OK 05.
BEKTOpPOB CKaJIIPHOE MTPOU3BEICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXAY BEKTOPaMH, YO IIK 2.1.
MEXTy MPSMOM U TUIOCKOCTBIO, YTOJ MEXAY MIOCKOCTSAMU. Y PaBHEHHUE TNIOCKOCTH.
['eomeTpruecKuii CMBICI ONIpeAeIUTeNs 2X2 4
Tema 3.3 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COlep:KaHue (Colep:KaHue MPUKJIATHOTO MOTYJIsI)
IpakTuKo- Ilpakmuueckoe 3anamue Ne 6
OpHEHTHPOBAHHbIE 321a4H KoopaunatHast miockocTh. Beruncienne paccTosHUNM Ha TIIOCKOCTH.
HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7
ILUIOCKOCTH Brruncienue miomniagen Ha miIocKocTH. KonmyecTBeHHbIE pacyeThbl 4
Tema 3.4 Cooeporcanue yueonozo mamepuana
JlekapTOBBI KOOPJIMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. CliokeHUEe U 1




Pemienue 3anau.
KoopanHatsl 1 BEeKTOPBI

BbIYUTAHHUC BCKTOPOB. YMHOKEHHE BCKTOpPa Ha 9YHCJIO. KOMHHaHapHBIe BCKTOPHI.
CKaH}IpHOe IMPOU3BCACHHUC BCKTOPOB. Paznoxenue BCKTOpPA I10 TPEM
HCKOMILIAHAPHBIM BECKTOpaM. HpOCT@ﬁHIPIG 3ala4i B KOOpJAHWHAaTax. KOOpI[I/IHaTBI
BCKTOpPA, paCCTOAHUC MCIKAY TOYKAMU, KOOPAWHATLI CCPCANHBI OTPC3KaA, CKAJIAPHOC
MPOU3BCACHNC BCKTOPOB B KOOPAHWHATAX, YT'OJ MCXKAY BCKTOPaMHU, YIOJI MCIKOY
Hp}IMOﬁ " INIOCKOCTBIO, YI'OJI MCKAY INNIIOCKOCTAMHA

Konumponvnan paboma Ne 3 1
Pa3nen 4. OcHOBBI 36
TPUTOHOMETPHUH.
Tpuronomerpu4eckue
bynxkumn
Tema 4.1 Cooeporcanue yueonozo mamepuana
TpuroHomMerpuyecKue Panuannas mepa yria. [IoBOpoT ToOUukM BOKpYT Hayasga koopauHat. OnpeneeHue
(GYHKIHH MPOU3BOJILHOI0 CHHYCa, KOCUHYCAa, TAHT€HCAa U KOTaHT€HCca. 3HaKU CMHYCa, KOCUHYyCa, TAHT'€HCa U
yria, yncjaa. Paanannas u KOTAHT€HCAa M0 YETBEPTAM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U OK 01.. OK
rpaaycHasi Mepa yria KOTAaHT'€HCOM OJHOTO U TOTO K€ yrila 4 02 OIZ 03
Tema 4.2 Cooepicanue yueonozo mamepuana OIE 04 OIZ
OcHOBHBIE Tpuronomerpuueckue ToxaecTa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O 05 oﬁ 06
TPUTOHOMETPUYECKHE U —o . DopMysbl TPUBEICHUS éK 07 B
ToXKACCTBA. DOPMYJIbI MK 2.1,
NMPUBeEACHUSA 4
Tema 4.3 Cooepotcanue yueonozo mamepuana
CuHyc, KOCHHYC, TAHT'€HC CyMmMa 1 pazHocTh cuHycoB. CyMMa U pa3HOCTbh KOCUHYCOB. CUHYC ¥ KOCUHYC
CYMMBbI M Pa3HOCTH IABYX nBoitHOTrO yria. @opmynsl mosoBUHHOTO yria. [IpeoOpazoBanue cymMmbl
yriioB. CHHYC M KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEJCHUE U IPOU3BEICHUE B CYMMY.
ABOMHOrO yria. ®opmMy.Jasl Bripaxenue TpuronoMmerpudeckux GyHKIMI yepe3 TaHTeHC TTOJIOBUHHOTO
N0JIOBHHHOIO YIJIA aprymenrta. [IpeobpazoBanue NpoCTEUIINX TPUTOHOMETPHUUECCKUX BRIPAKCHUM 6
Tema 4.4 Cooeporcanue yueonozo mamepuana 2




DyHKIUM, UX CBOMCTBA.
CnocoObl 3a1aHust PyHKIUHA

OO6nacTh onpeeneHuss ¥ MHOKECTBO 3HaUeHUH (yHKIMM. YETHOCTH, HEUETHOCTD,
nepuoaAnYHOCTh GyHKIHH. CriocoObI 3a1aHus PyHKITAN

Tema 4.5

Cooepicanue yueonozo mamepuana

Tpuronomerpuyeckue O6uacTh onpeziesieHus 1 MHOYKECTBO 3HAYEHHU I TPUTOHOMETPUYECKUX (DYHKIIHIA.
(YHKIMH, X CBOiiCTBA U YETHOCTH, HEYETHOCTD, IEPUOAMYHOCTh TPUTOHOMETpUYECKUX (PpyHKIM. CBOWCTBA
rpadpukn U rpaduku yHKIUN Y =COSX, y=sinx, y=tgx, y=ctgx

Tema 4.6 Cooepircanue yueonozo mamepuana

IIpeoopasosanue rpadpuxos | CxaTue M pacTsiKeHHE rPaQUKOB TPUTOHOMETPUYECKHX (DYHKIUH.
TPUTOHOMETPHUYECKHUX Ilpakmuueckoe 3anamue Ne 8

(yHkuumit [IpeobpazoBanue rpa kOB TPUTOHOMETPUIECKUX () YHKIIHI

Tema 4.7 Ouucanue IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)
NPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

NPOLECCOB € NOMOIIbIO
rpa¢ukoB pyHKIUIA

Hcnonb30BaHue CBONCTB TPUTOHOMETPUUYECKUX (PYHKITHI B TpodeccruoHambHBIX
3a/ayax

Tema 4.8 Cooeporcanue yuedbnozo mamepuana

OoOpatHbIe OO6patHbie TpuroHomerpudeckue GyHkiuu. Mx coiicTBa u rpaduku
TPUTOHOMETPHYEeCKHEe

GyHKuun

Tema 4.9 Cooeporcanue yueonozo mamepuana

TpuroHomerpuveckue VYpaBHeHHE COS X =a . YpaBHEHHeE Sin X =a . YpaBHeHHe tgX = a, CtgxX = a . Pemenue

YPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUYECKUX ypaBHEHUM TUIIOB: [IpocTeiime TpuroHoMeTpuyecKue
yYpaBHEHUS, CBOSIIIMECS K KBAPATHBIM, PEIIAEMbI€ Pa3AeJICHUEM HA MHOXKHUTEIIH,
OJIHOPOJIHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpa3oBanue rpapukOB TPUTOHOMETPUUECKUX (HYHKIUN

Tema 4.10 Cooepoicanue yueonozo mamepuana

Cucrembl CucteMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUN
TPUTOHOMETPHUYECKHUX

YPaBHEeHHU

Tema 4.11 Cooepicanue yueonozo mamepuana

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. Perenue




Penrenne 3agay. OCHOBBI

TPUTOHOMCTPHUUCCKUX ypaBHeHHfI N HCPABCHCTB, B TOM YHCJIC C UCIIOJIb30BAHUCM

TPUTOHOMETPHH. CBOMCTB (pyHKITUH.

Tpuronomerpuyeckue Konumponwvnas paboma Ne 4 1

byHxkunn

Paznen 5. 8

KoMmiekcHbie yncaa

Tema 5.1 Cooeporcanue yueonozo mamepuana

KoMIiekcHbIE YHcIa [Tonsitue koMmIIeKCHOTO YKciia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIIa, MOIYIb U OK 02.. OK
apryMeHT KOMILIeKCHOTO yncia. dopma 3amucu KOMILJIEKCHOTO Ynciia 03. OK, 04.
(reomeTpuyeckasi, TPUrOHOMETpHUECKasl, anredpanueckas). ApupmeTniyeckue (’)K 07, ’
JIEUCTBHS C KOMIUICKCHBIMU YUCTIaMHU 4

Tema 5.2 IIpodeccnonaibLHO-OpHEHTHPOBAHHOE COleP:KaHue (Colep:KaHue MPUKJIATHOTO MOXYJIsI)

Ipnmenenne kommiaekcubix | [Ipakmuueckoe sanamue Ne 12, 13

yHcel BrlinonHeHue pacueToB ¢ NOMOIIBIO KOMIUIEKCHBIX uncell. Mcnonb3oBanue
KOMIUIEKCHBIX YHCEN B MPO(eCcCHOHANBHBIX 3a7auax 2

Pa3nen 6. [IpousBognasi 36

(pyHKIIUH, ee TPUMEHEHUE

Tema 6.1 Cooeporcanue yueonozo mamepuana OK 01.. OK

IloHsiTHE IPOM3BOIHOI. OrnpeeneHue YuciIoBOM MOCIEI0BATEILHOCTH U CIIOCOORI e 3aaanusi. CBoWCTBa 02 OK’ 03

@opMyJibl M IPABUJIA YHUCJIOBBIX MOceaoBaTeabHoCcTeN. Onpeaenenue npeaena nocaeJoBaTeIbHOCTH. OIE 04 OIZ

auddepeHnupoBaHus Berruncnenne npenenos nocnenoparenbHocteil. Ilpenen Gpynkuun Ha 05 OIE 06
o6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupaiienue (’)K 07 B
dbyHkumy. 3a1a4u, TPUBOASIINE K TTOHATHIO MPOU3BOIHON. OnpeneneHue '
MPOU3BOJHOM. AJITOPUTM OTBICKAHUS TIPOU3BOIHOM 2

Tema 6.2 Cooepiicanue yueonozo mamepuana

IIpou3BOaHbIE CYMMBI, ®opmynsl guddepennupoBanus. [Ipasuna nuddepenmpoBanus 4




Pa3HOCTH, IPOU3BEACHUS,
YaCTHOTIO

Tema 6.3

IIpousBoanbie
TPHUTOHOMETPHYECKHX
¢yunxuui. [IpousBoanas
CJI0KHOM (pyHKIHU

Cooepicanue yueonozo mamepuana

Onpenenenue cnoxHoil pyHkuuu. IIpon3BoiHas TPUrOHOMETPUYECKUX (DYHKLINM.
[Tpon3BoHas CI0KHON PYyHKIIUN

Tema 6.4

ITonsiTHE HENPEPBIBHOCTH
Gynxkunu. Meroa
HHTEPBAJIOB

Cooepotcanue yuedonozo mamepuana

[Tonsitne HenpepbIBHOCTH QyHKIMHU. CBOicTBA HENMpephIBHOCTU (QyHKUIMU. CBSI3b
MEX/1y HEIIPEPBIBHOCTHIO U (D PepeHInpyeMOCThIO (DYHKIIUU B TOUKE. AJITOPUTM
pEelIeHNs HEPaBEHCTB METOJIOM UHTEPBAJIOB

Tema 6.5
I'eomeTpuyeckud u
(pusrueckuid CMbICI

Cooeporcanue yueonozo mamepuana

['eoMeTprUUeCKHil CMBICI TPOU3BOTHON PYHKIIMH — YTIOBOH KO3 DHUITUEHT
KacatelbHOU K rpaduky GyHKIUH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy

IIPOU3BOHOI GyHKIHKA. AITOPUTM COCTaBJIEHUS YPAaBHEHHS KacaTeIbHOMN K rpaduKy (pyHKIHN
y=f(x)
Tema 6.6 IpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COlepKaHue (CoaepKaHne MPUKJIATHOT0 MOTYJIs1)

DOuU3NYeCKN CMBICJI
NPOM3BOHOI B
npo¢eccCHOHATBHBIX 3a1a4ax

Ilpakmuueckoe 3anamue Ne 14
duznueckuil (MEXaHMYECKUI) CMBICI TPOU3BOIHON — MTHOBEHHAsI CKOPOCTH B

MOMEHT BpeMeHH 1. vV = S'(t)

Tema 6.7
MOHOTOHHOCTH (PYHKIIMH.
Touku IKcTpEMyMmMa

Cooepotcanue yueonozo mamepuana

Bo3zpactanus u yosiBaHus pyHKIIMH, COOTBETCTBHUE BO3PACTAHMS U YOBIBAHUS
GbyHKIMY 3HaKy MPou3BOAHOMN. [ToHsITHE MPOU3BOAHOM BBICILIETO NOPSAIKA,
COOTBETCTBHE 3HAKa BTOPON MPOU3BOIHOM BBITYKIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3ke. 3a7a4un Ha MaKCUMyM U MUHUMYM. [IoHSTHE acUMIITOTHI, CIOCOOBI UX
ornpeneaeHus. AJITOPUTM UCCIIE0BaHUs (YHKIIMH U IIOCTPOCHUS ee Tpaduka ¢
MOMOMUIBIO TPOU3BOIHOM. JIpoOHO-1HelHas QyHKIMS

Tema 6.8
HccaenoBanue pyHkuuu u
MoCTpoeHune rpapukos

Cooepicanue yueobnozo mamepuana

HccnenoBanue GpyHKIIMU HA MOHOTOHHOCTD U MIOCTPOEHHUE TpadUKOB

Tema 6.9

Cooepicanue yueobnozo mamepuana




Haunboabinee u HauMeHbIIIEe
3HaYeHHe (PYHKIUU

Haxoxxnenne HanOoubIIero 1 HAMMEHBUIETO 3HaYEHUS! P YHKIUH, IOCTPOECHUE
rpa(p)uKOB MHOTOWIEHOB € HCIIOJIb30BAHUEM allllapaTa MaTEMaTHYECKOI0 aHaIn3a

NuddepennupoBannblii 3auet (1 cemectp) 2
Tema 6.10 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPRaHUeE (CONepPKAHUE PUKIATHOTO MOLYJIs)
Haxo:kaeHue onTuMaabHoro | Hanbobllee ¥ HaMMEHbLIEE 3HAYCHUE PYHKIUH 4
pe3yJabTaTa ¢ MOMOIIbIO Ipakmuueckoe 3anamue Ne 15, 16 2
NPOU3BOIHOI B HaxosieHre onTuManbHOro pe3yibTaTa ¢ MOMOIIBIO0 TPOU3BOJHON B MPAKTUUECKUX 2
NpPaKTHYEeCKHUX 3aJadax 3a/lavax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemenue 3axau. ®opmynsl 1 npaBuia nuddepenuuponanus. MccnenoBanue GyHKINUN C TOMOIIBIO 1
Ipoussoanas QyHKIUH, ee npou3BoiHOM. Hanbomnbliiee 1 HauMeHbIlIee 3HaUeHNUE (PYHKITUU
NnpuMeHeHHne Konmponvnas paooma Ne 5 1
Pa3znesn 7. MHOTOrpaHHUKH H 52
TeJia BpallleHUus
Tema 7.1 Cooepircanue yueonozo mamepuana
Bepuunbl, pedpa, rpanu [TonsiTne MHOTOTpaHHUKA. ETO 371eMeHThI: BepIINHbI, pedpa, rpaHu. J{uaroHas.
MHOIOIpaHHHKA Ceuenue. Boinmykiible U HEBBITYKIIbIE MHOTOTPaHHUKH 2 OK OL.. OK
Tema 7.2 Cooeporcanue yueonozo mamepuana 02 OIZ 03
Ilpu3sma, ee cocraBasiommue, | [lonsaTne npusMel. Ee ocHoBaHus 1 60KoBBIE rpanu. Beicota nmpusmel. IIpsamas u OIE 04 OIZ
ceuyenue. [Ipamas u HakJIoHHas npusma. [IpaBunbsHas npusma. Ee ceuenne 05 OIE 06
NPaBUWJIbHAS IPU3MbI 2 (’)K 07 N
Tema 7.3. Cooeporcanue yueonozo mamepuana K 2. 1:
IMapannenenunen, Kyo. [Tapannenenuren, cBOWCTBA MPSIMOYTOIBHOTO Mapalenenumnena, kyo. Ceuenne
Ceuenne Kyoa, KyOa, napauenenunesaa
napaJuiesjienuieaa 2
Tema 7.4 Cooeporcanue yuedbnozo mamepuana
IMupamuna, ee [Tupamua u ee snemenTol. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. 2




COCTaBJIAIIOLIHE, CCYCHHE.
IIpaBuibHasi nupamMuaa.
Yceyennas mupamMuaa

YceueHHas InmupamMuaa

Tema 7.5

bokoBas u moiHas
MOBEPXHOCTH MPU3MBbI,
NUpPaMUAbI

Cooepotcanue yueonozo mamepuana

[Tnomaas 60KOBOM M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMU/IBI

Tema 7.6

CummeTpus B KyOe,
napaJiJeJienuinese, npusme,
nupamujie

Cooepotcanue yuedonozo mamepuana

CuMMeTpHsi OTHOCUTENIBHO TOUYKH, NPAMOH, IIIOCKOCTH. CUMMETpUS B KyOe,
napajuieNenunese, IpusMe, IupaMuie

Tema 7.7
IIpumepsbl cummeTpui B
npodeccuu

IpodeccnonanbLHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoaepKaHne MPUKJIATHOTO MOILYJIs)

CuMMeTpus B IPUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

Ilpakmuueckoe 3anamue Ne 17, 18
CummMmetpus B npodeccuu

Tema 7.8 Cooepitcanue yueonozo mamepuana

IIpaBuiIbHBbIE [ToHsITHE TPaBWIIBHOTO MHOTOTpaHHUKa. CBOMCTBA MPAaBUILHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, UX

CBOMCTBA

Tema 7.9 Cooepotcanue yueonozo mamepuana

Huaunap, ero
cocrapasoniue. Ceuenue
HWIHHAPA

Hunuuap u ero sneMenThl. CeueHne MUInHApa (MapauieIbHOe OCHOBAHUIO B OCH).
Pa3Beprka nmimHApa

Tema 7.10
Konyc, ero cocraBiasiomme.
CeueHue KoHYCa

Cooeporcanue yueonozo mamepuana

Konyc u ero anemenTsl. CeueHune KoHyca (MapaiieabHOe OCHOBAHUIO U
MPOXO/sIIee Yepe3 BepIINHY), KOHUYEeCKUE ceueHus1. Pa3BepTka nuiauHapa

Tema 7.11
Yceyennslii konyc. Ceuenune
yCe4eHHOr 0 KOHyca

Cooepicanue yuedbnozo mamepuana

VYceuennniit kKoHyc. Ero oOpa3yromiast u Beicota. CeueHne yceuyeHHOro KOHyca

Tema 7.12
IIlap u cdepa, ux ceyeHus

Cooeporcanue yueonozo mamepuana

ap u cdepa. Bzaumuoe pacnonoxxenue cheps! u miaockoctu. CeyeHue mapa,




cthepsr

Tema 7.13
IlousiTHe 00 00HLEMeE Te1A.
OTtHonleHue 00LEMOB

Cooepicanue yueobnozo mamepuana

[Tonsitue 06 06beme Tenna. O0beM Kyda U MPSAMOYTOJIBHOTO Mapasuie/IeuIe1a.
O0beMm npusmebl 1 wHHApa. OTHOIIEHUE 00BEMOB MOAO0HBIX TEL.

NMO00HBIX TeJ ['eomMeTprYecKuii CMBICI OTIPEACTUTENS 3-TO TOPSIIKA 6
Tema 7.14 Cooepircanue yueonozo mamepuana
O0BbeMbl M IJIOIIAAU O6Bembl mupamubl U KoHyca. O0bem mapa. [1nomanm noBepxHocTen Ten 6
NMOBEPXHOCTEH TeJl Ilpaxmuueckoe 3anamue Ne 19
[Tomraay MoBEepXHOCTEH MHOTOTPAHHUKOB M TEJI BpaIlleHUS 2
Ilpakmuueckoe 3anamue Ne 20
OO0BbEeMBI MHOTOTPAHHUKOB U TEJT BPAICHUS 2
Tema 7.16 ITpodeccnonaaIbHO-OPHUEHTHPOBAHHOE cCoiepskaHue (CoaepKaHue MPUKIIATHOT0 MOIYJIs)
T'eoMeTpHUeCKHe Ilpakmuueckoe 3auamue Ne 21, 22
KOMOMHAIINY HA NPAKTHKE Hcnonp3oBaHre KOMOMHAIIMN MHOTOTPAHHIKOB M TEJI BPAILICHUS B IPAKTUKO-
OpPUEHTUPOBOYHBIX 3a7a9ax 4
Tema 7.17 Cooepicanue yuedonozo mamepuana
Pemienue 3aaa4. OOBEMBI U IUIOMIATN ITOBEPXHOCTH MHOTOTPAHHUKOB M TEJT BPAIICHUS 1
MHOrorpaHHMKH H TEJaa Konmponvnas paboma Ne 6 1
BpallleHusl
Pa3nen 8. IlepBooGpa3nas 18
(pyHK1IUH, ee IPUMEHEHHE
Tema 8.1 Cooeporcanue yueonozo mamepuana (())ZK (())115 (%K
IlepBooOpa3nas pyHKIMM. 3aaya 0 BOCCTAHOBJICHUH 3aKOHA JIBMXKEHUS 110 M3BECTHOM ckopocTu. [ToHsTHe OIZ 04, OIZ
IIpaBuja HaX0XKIeHUA uHTerpupoBanus. O3HAKOMIICHHE C TIOHSTHEM MHTETpajia U epBOOOpa3HOM U e¢ 05 OK, 06
MepBO0OPA3HBIX IPOM3BOHOM, BEIYMCICHHE IIEPBOOOPA3HOM uist JaHHOi QyHKImu. Tabmuia (’)K 07 B
dbopMyI [T HAXOXKIACHUS IepBOOOpa3HbIX. M3ydueHne mpaBuia BEIYUCICHUS '
nepBooOpa3HO 2
Tema 8.2 Cooepitcanue yueonozo mamepuana 2




Iliomaab KPpUBOJIMHEHHOM
Tpaneuuu. Dopmy.ia
HproTona-JleiiOHnna

3aaum, NPUBOASIINE K MOHATHIO ONPEIEIEHHOIO HHTErpaja — O BBIYUCICHUU
IJIOMIAAN KPUBOJIMHEWHOW Tpaneuuu, O NepeMENIEHUH TOUKH. [lonsaTue
OIPEJEJIEHHOT 0 UHTErpasia. ['eomeTpuyeckuii 1 PU3NYECKuil CMbICI
OIIPEICIIEHHOT O

uHTerpana. Popmyna Herorona-Jlelonuma

Tema 8.3 Cooepircanue yueonozo mamepuana
HeonpeneneHHbIii U [ToHsiTHE HEOTIPEICTIEHHOTO UHTErpaia
onpeaeJeHHbI HHTErPaJIbI 2
Tema 8.4 Cooeporcanue yueonozo mamepuana
IlonsiTue 06 onpeaeeHHOM ['eomeTpuyeckuii CMBICI OMTPEAEIEHHOTO UHTETpajia
HHTerpaJje Kak njiomauu
KPHUBOJIMHEHHOM Tpanmeuun 4
Tema 8.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COEeP:KaAHUE (COEPKAHUE MPUKIATHOT0 MOTYJIs)
OnpeneaeHHbIii HHTerpaa B | | COMCTPHYCCKUI CMBICII OIPEJIENICHHOTO HHTerpana. dopmyina
JKH3HHU HrroTona-JleitOnuma. Pemenue 3a1a4 Ha MpUMEHEHUE MHTETpajia s
BBIUHCIICHUS
(bU3UYECKUX BEJTUYMH M ILIOMIAICH
Ilpakmuueckoe 3anamue Ne 23, 24 6
OnpeniesieHHbIN UHTErpal NPy PEIICHUU MTPUKIIAIHBIX 3a/1a4
Tema 8.6 Cooepotcanue yueonozo mamepuana
Pemenue 3axau. [TepBooOpasnas ¢hyukmuu. [IpaBuna HaxoxkaeHUS IepBOOOpa3HbIX. Ee mpuMeHeHnue 1
IlepBooOpa3nas pynkuuu, ee | Konmponovnas paooma Ne 7 1
NpUMeHeHHe
Pa3zpen 9. 18 OK 01., OK 02.,
CTeneHu U KOPHM. OK 03., OK 04.,
Crenennast pyHkums OK 05., OK 07.
Tema 9.1 Cooeporcanue yueonozo mamepuana
Crenennas pyHkuus, ee [TonsiTrie KOpHS N-0¥ CTETEHH U3 IEHCTBUTENBHOTO yncia. OyHKIuU y =" X ux
CBOMCTBA cBoiicTBa u rpadguku. CBolicTBa KOpHS N-0i1 cTeneHn J 2
Tema 9.2 Cooepitcanue yueonozo mamepuana 6




IIpeoOpa3zoBanue
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTENeHH

[TpeoGpazoBaHre UppaIIOHATIBLHBIX BBIPAXKEHUN

Tema 9.3
CBoiicTBa CTENEHH ¢
PALMOHAJIBHBIM U

Cooepotcanue yueonozo mamepuana

[TonsiTre creneHu ¢ IOOBIM pallOHAIBHBIM MToKazateneM. CTeneHHbie QyHKIUH,
UX CBOMCTBA U TpaduKu

NEeHCTBUTEJILHBIM

noka3aTejsiMu 4

Tema 9.4 Cooeporcanue yueonozo mamepuana

Pemienue MppanMoOHAdbHLIX | PAaBHOCHILHOCTH UPPAMOHAIBHBIX YPABHEHHM M HEPABEHCTB. METOIBI HX

YPaBHEHHI1 H HEPABEHCTB peumieHus. Pemenue nppaivoHaabHbIX YPaBHEHUI 1 HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenne nppanoHAIbHBIX YPaBHEHUN U HEPABEHCTB 2

Tema 9.5 Cooepotcanue yueonozo mamepuana

CreneHu U KOpHH. Onpenenenue crenHoil GpyHkuu. Mcnonb3oBaHue ee CBOMCTB IPU PEIICHUN 1

Crenennast pyHKUHA YPaBHECHMI U HEPABCHCTB
Konmponvnas paboma Ne 8 1

Paznen 10. 12

IHoka3arenbHas pyHKIUA

Tema 10.1 Cooeporcanue yuedbnozo mamepuana

IToka3zaTenbHast yHknus, ee | CTENEHb ¢ MPOU3BOJBHBIM JEHCTBUTENLHBIM TT0Ka3aTeneM. Onpeaenenue OK 01. OK 02

CBOIiCTBA noKasaTeabHO (PYHKIINH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHHEM OK 03" OK 0 4"
nokasarejabHOU (QyHKIMU. Perienne mokazarenbHbIX ypaBHEHUN (yHKITMOHAILHO- OK 05" OK 07"
rpau4eCcKuM METOJIOM 4 H.I’< 1 '

Tema 10.2
Pemenue moxka3zaresibHbIX
YPaBHEHHH U HEPABEHCTB

Cooeporcanue yueonozo mamepuana

Pemenue nokazarenpHbIX ypaBHEHUN METOJOM YPaBHUBAHUS [IOKA3aTEIEH,
METOJI0M HOBOM NIepeMEHHOH, P YHKIIMOHATbHO-TpaduueckuM MeTo1oM. Perenue
MOKa3aTeJIbHbIX HEPABEHCTB




Ilpakmuueckoe 3anamue Ne 26, 27

Pelenne noka3aTeabHbIX YPABHEHUN U HEPABEHCTB 4
Tema 10.3 Cooepiicanue yuebnozo mamepuana
CucreMsbl IOKa3aTeJIbHBIX Pelenne cucreM noka3aTeabHbIX YPaBHEHUIM
ypaBHeHHUii 2
Tema 10.4 Cooepircanue yueonozo mamepuana
Pemenue 3amau. Pemenne noka3aTeabHbIX YpaBHEHUN METOJOM YPaBHUBAHUS ITOKA3aTEICH U 1
IMoka3aTejabHas GyHKIMS METOJIOM BBECHHS HOBOM IIEPEMEHHOM. Pelllenne noka3aTebHbIX HEPaBEHCTB
Konumponwvnas paboma Ne 9 1
Paznen 11. Jlorapudmbl. 24
Jlorapupmuyeckas
pyHKuus
Tema 11.1 Cooepicanue yueonozo mamepuana
Jlorapudgm unciaa. Jlorapudm uncna. JlecITUUHBIN U HATYPaTbHBIN JTOTapU(pMBI, YUCIIO €
JleCATHYHBIN U
HATYPAJIbHBIN JIOTAPU(PMBI,
4HCII0 € 2 |OKO01,0KO02,
Tema 11.2 Cooepircanue yueonozo mamepuania OK 03., OK 04.,
CaoiicTBa J1orapupmoB. CaoiictBa norapudmoB. Oneparus jorapuMUPOBAHHUS. OK 05., OK 07.
Onepanus
JOrapu(pmMupoBaHUus 6 IK 2.1.
Tema 11.3 Cooeporcanue yuedbnozo mamepuana
Jlorapudgmuueckas Jlorapudpmuueckas QyHKIUS U €€ CBOMCTBa 2
(Gynkuus, ee cBocTBa
Tema 11.4 Cooeporcanue yueonozo mamepuana
Pemenne qorapupmuueckux | [lonsatue norapudmudeckoro ypapaenus. Onepanus noreHuuposanus. Tpu
YPaBHEHUI U HEPABEHCTB OCHOBHBIX METO/Ia PEIICHHUs JJorapu(pMIUUeCcKiX ypaBHEHU: ()YHKIIMOHATHHO-
rpaduyueckuii, METO1 TOTCHIIUPOBAHUS, METOJ] BBEJICHHSI HOBOU ITEPEMEHHOM. 4




Jlorapudmuueckre HepaBeHCTBA

Ilpakmuueckoe 3anamue No 28

Pemenue norapuMuueckux ypaBHEHU 1 HEPABEHCTB 2
Tema 11.5 Cooeporcanue yueonozo mamepuana
Cucrembl JJorapupmMuueckux | AJITOPUTM PEIIECHUS CHCTEMBI YpaBHEHHH. PaBHOCHIBHOCTE TOrapuMuUIecKnx
yYPaBHEeHHU YPaBHEHUU U HEPABEHCTB 2
Tema 11.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COeP:KaAHUE (COIePKAHUE MPUKIATHOI0 MOTYJIs)
Jlorapudmbl B npupose u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKe [Ipumenenue norapudma. Jlorapudmudeckas cnupaiis B ipupoje. Ee
MaTeMaTUYECKHUE CBOMCTBA 4
Tema 11.7 Cooepoicanue yueonozo mamepuana
Pemrenus 3agau. Jlorapudmuueckas GyHkIus. Pemenre mpocTedmmx JorapuMUIecKuX ypaBHCHHM 1
Jlorapugmsel. Konmponwvnan paboma Ne 10 1
Jlorapugmuyeckas pyHkumus
Pa3nen 12. 10
MHoxkecTBa. JIeMeHTbI
Teopuu rpagos
Tema 12.1 Cooepoicanue yueonozo mamepuana
MHuoxkecTBa [Tonsitne MHOXecTBa. [logmHOkecTBO. Onepanyii ¢ MHOXECTBAMH 2
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COEeP:KaHUE (COEPKAHUE MPUKIATHOT0 MOTYJIs) OK 01.. OK 02
Onepanuy ¢ MHOKECTBAMH Ilpakmuueckoe 3anamue Ne 31 OK 0 3" OK 0 4"
Omneparus ¢ MHOKECTBaMU. PellleHre npukiiaaHbIX 3a1a4 2 o "
Tema 12.3 Cooepotcanue yueonozo mamepuana OK05., OK07.
I'padsr [Tonsitue rpada. CBs3HbIN Tpad, 1epeBo, MUK Ipad Ha ITOCKOCTH 2
Ilpakmuueckan paboma Ne 32
CrniocoOsI 3a1aHust rpadoB. 2
Tema 12.4 Cooeporcanue yueonozo mamepuana
Pemenue 3amauy. MuosxkecrBa. | Onepanusi ¢ MHOKecTBaMHU. ONIMCaHUE PEaTbHBIX CUTYAllUM C MOMOIIBIO MHOKECTB. 1

[Tpumenenue rpadoB K perieHuIo 3a1a4




I'padbl 1 uX npuMeHeHne

Konmponvnasa paboma Ne 11

Pa3znen 13. 18
J1eMeHThl KOMOMHATOPHKH,
CTATHUCTUKH U TEOPHH
BEPOSITHOCTEH
Tema 13.1 Cooepiicanue yueonozo mamepuana 2
OcHOBHBIE TIOHATHS [IepecTanoBKH, pa3MEIICHUS, COUYETAHUS.
KOMOMHATOPUKH
Tema 13.2 Cooepiicanue yueono2o mamepuana 2
CoObITHE, BEPOSATHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHSI. TE€OopeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
coObITHs. Ci10:KeHuEe U YcnoBHas BEpOSATHOCTh. 3aBUCHMBIC U HE3aBUCUMBIC COOBITHS. TeopeMbl
YMHOKeHHEe BepOSITHOCTei BEPOSITHOCTH MPOU3BEICHUS COOBITHA.
Tema 13.3 IIpodeccnonajbLHO-OpHEeHTHPOBAHHOE CO/lep:KaHue (colep:kaHue MPUKJIATHOT0 MOXYJIsl)
BeposiTHOCTH B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUUECKOE
npodeccHoHaTLHbIX 3a7auax | ONPEIeICHHUE BEPOSTHOCTH. OrieHKa BEpOSITHOCTH COOBITHS
Ilpakmuueckoe 3anamue Ne 33, 34
BeposiTHOCTB B nipodecCOHANBHBIX 3a7a4ax

4
Tema 13.4 Cooepoicanue yueonozo mamepuana 2
JluckpeTHas caydaiinasi Bunsl ciiyyaiinbix BennuuH. OnpenesieHue TUCKPETHON CIIydaillHOW BEJIMYMHBI.
BeJINYMHA, 3AKOH ee 3aKOH pacnpeesieHus TUCKPETHOM CllydyailHOUW BennyuHbl. Ee uncioBbie
pacnpenejgeHus XapaKTEePUCTUKHU
Tema 13.5 Cooepoicanue yueonozo mamepuana 2

3agaum MaTeMaTH4ecKoi
CTATHUCTHKH

Bapuanvonssiii psa. [lonuron yactot u ructorpaMma. CTaTUCTUYECKHE
XapaKTepUCTUKHU psiaa HAOII0JaeMbIX TaHHBIX

Tema 13.6

IIpodeccnoHanbHO-OPHUEHTUPOBAHHOE COEeP:KAHUE (COlePKAHUE MPUKIATHOT0 MOTYJIs)

[TepBuunas 06pab0OTKa CTATUCTHYECKUX JIAHHBIX. [ paduueckoe ux mpeicTaBlICHHE.

OK 01., 0K 02.,
OK 03., OK 04.,
OK 05., OK 07.




CocrTaBJjienue TadJaun v
AMArpaMM Ha NpPaKkTHKe

Haxoxnenue CPCAHUX XaPaAKTCPHUCTHUK, Ha6JHO,Z[aeMBIX JaHHBIX

Ilpakmuueckoe 3anamue Ne 35, 36
CocTraBieHue TabJIMIl U AMAarpamMMm MpU PEeIIeHUU IPUKIIaJHBIX 3a7a4

4
Tema 13.7 Cooepircanue yueonozo mamepuana
Pemenue 3a1a4. Jj1eMeHTHI DneMeHThl KoOMOUHAaTOpuKHU. CoObITHE, BEPOSITHOCTH COObITHS. ClloKEHUE U
KOMOMHATOPUKH, YMHOKEHUE BEPOATHOCTEH 1
CTATUCTUKH M TEOPHUH Konmponvnas paboma Ne 12 1
BEPOATHOCTEM
Paznen 14. 18
YpaBHeHHsI M HEPABEHCTBA
Tema 14.1 Cooepoicanue yueonozo mamepuana 2
PaBHOCHIBLHOCTH ypaBHeHuii | PaBHOCHIEHOCTE ypaBHeHui 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMEI
1 HEPABEHCTB. PaBHOCHJIBHBIX MIEpPeX0JaxX B YpaBHEHUSIX U HepaBeHCTBaX. O0IIMe MEeTOIbI
OO0mme MeTOABI peleHus pellleHUs YpaBHEHHI: epexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apr'yMEHTOB
JUTSI MOHOTOHHBIX (D)YHKITUH, METOJ Pa3JI0’KEHUS HA MHOXKUTENH, METO]T BBEJICHUS
HOBOI MEPEMEHHON, PYHKITMOHATEHO-TpadUIECKUN METOT
Tema 14.2 Cooepocanue yueonozo mamepuana 2 OK 01., 0K 02.,
I'paduueckuii meTon OO01re MeToIbl PEIICHHS HEPABEHCTB: MEePEX0/1 OT CPaBHEHUS 3HAUCHUHN (QYHKIIMMN K OK 03., OK 04.,
pelieHsi ypaBHEHUH, CPaBHEHMIO 3HaYEHUI apryMEeHTOB AJi1 MOHOTOHHBIX ()YHKUHUN, METO]l UHTEPBAJIOB, OK 05., OK 06.,
HEPaBEHCTB GyHKIMOHAIBHO-TpadudecKkuii MeToI. I'padyrueckuii METOI pelieHUsT ypaBHEHUN U OK 07.
HEPABEHCTB IIK 2.1.
Tema 14.3 Cooeporcanue yueonozo mamepuana 4
Ypasuenus u Hepasencrsa ¢ | Onpenenenne moayns. Packpeitue Moy no onpeaenenuro. [pocreiimmue
MOyJ1eM YpaBHEHHsI U HEPABEHCTBA ¢ MoaAyseM. [[pumMeHeHne paBHOCHIIBHBIX TIEPEX0JI0B B
OTIPEJICIICHHBIX TUTIAX YPABHEHUI 1 HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2

3HakoMCTBO ¢ napameTpom. [IpocTeiinme ypaBHEHUSI 1 HEPABEHCTBA C TApaMETPOM




YpaBHeHHsI M HEPABEHCTBA C
napaMeTpom

Tema 14.5
CocraBiieHHe U pelieHue
npo¢ecCHOHAJIBHBIX 32/1a4 €

IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAepPKaHUeE (COepPKAHUE NPUKIATHOT0 MOLYJIs1)

IMpakTuyeckue 3ansarus Ne 37, 38, 39
PerreHne TeKCTOBBIX 3a1a4 MPO(YECCHOHATBLHOTO COCPIKAHHMS

NOMOIILI0 YPABHEHU i 6
Tema 14.6 IIpakTuyeckoe 3ansiTue Ne 40

Pemenne 3ana4. YpapHenusi | OOuiye METO/bI pEIICHNs YPaBHEHU. Y paBHEHUS U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napameTpamu 2
KoHcyabTanus 2
Bceero: 300




3. YciaoBus peaju3anuy NnporpaMmmal 001eo0pa3oBaTeibHOM TUCHUILIUHBI

3.1. Jlus peaJiM3al{uM NPOrpaMMbl JHCHHUIIJIMHBI I0JKHBI ObIThH
NpeayCMOTPEHbI cieyIolue crenraJibHble NoOMelleHHs:
Peanu3amus nporpaMmbl AUCHUIUIMHBI TPEOYyeT HATUYHs yaeOHOTo KaOuHeTa
MaTeMaTHKH.
O6opynoBanne yueOHOTO KaOWHETA:
M0CaI0YHBIE MECTA [0 KOJUYECTBY 00YUAIOIINXCS;
pabouee MECTO IpernoJaBaTers;
KOMILIEKT Y4eOHO-HarJISIIHBIX TOCOOuii;
KOMILJIEKT 3JI€KTPOHHBIX BHICOMATEPHAJIOB;
3aJjaHus ISl KOHTPOJIBbHBIX paloT;
npohecCHOHATBFHO OPUECHTUPOBAHHbIE 3a/IaHUS:
MaTepuaibl HIK3aMeHa.
TexHuueckue cpecTBa 00yUeHHUS:
®  MEPCOHATBHBIN KOMITBIOTEP C JINLIEH3MOHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;
®  TPOEKTOP C IKPAHOM.

3.2. UupopmanuoHHoe odecnevyeHue 00yu4eHust
3.2.1. OcHOBHBIE NeYATHBIE U YJIEKTPOHHbIE U3IaAHUS

1. AnmumoB IIILA. MaremaTuka: anreOpa W Hadalla MaTeMaTHYECKOrO aHaju3a,
reomeTpusa. AnreOpa M Hayana Maremarnueckoro ananuza 10-11 kmacc. Y4eOHHK.
bazoBslii 1 yriyosnennsiii yposenb./I1LA. Anmumos, FO.M. Konsirun, M.B. TkaueBa u np. —
Mocksa: [Ipocsemenne, 2021.-463c.

2. Artanacsn JI.C. MaremaTtuka: anredpa M Hayajla MaTEeMaTHYECKOIrO aHalln3a,
reometpusi. ['eomerpusi.10-11 knacc. Yuebnuk. ba3zoseiit u yriy6nenusiii yposens/ JI.C.
ArtanacsiH, B.®. Byry3os, C.b. Kagomues u ap. — Mocksa: [Ipocsemenune, 2021.-287c.

JlonmoJIHUTeIbHASI y4eOHas JIuTepaTypa:

1. boromonoB H.B. Maremaruka. Anrebpa u Hadana aHaim3a. ba3oBbIli ypOBCHB:
10—11 xmaccel: y4eOHHMK st cpemHero oOmiero o6paszoBanus/ H.B. Bboromosos. -
MockBa: WMsparenbctBo IOpaiit, 2023. - 241c. - (OOGmeoOpa3oBaTeabHbIN IUKI). -
ISBN 978-5-534-16084-0. - Tekct: anextpoHHbIi// OOpazoBaTenpHas miatgopma FOpait
- URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eometpusi. ba3zoBblit yposenb: 10-11 kiaccel: yueOHUK
it cpeaHero oobmero oopasosanust/ B.A. I'yces, U.b. Koxyxos, A.A. TIpokodbes. - 2-e
u3d., wucop. W jgom. - MockBa: WMsmarensctBo FOpaitt, 2023. - 28lc. -
(O6meoOpazoBatenbubiii 1uki). - ISBN 978-5-534-16085-7. -Tekct: 3J1eKTpOHHBIN//
O6pazoBarenbHas miatdopma FOpaitt [caitt]. - URL: https://urait.ru/bcode/530392



https://urait.ru/bcode/530391
https://urait.ru/bcode/530392

4. KOHTPOJIb W OLEHKAa pPe3yJbTATOB OCBOCHUS JHCHMILIHUHBI
KonTposb m omeHKa pacKpbIBaIOTCS Yepe3 YCBOCHHBIC 3HAHUS U

npuoOpeTeHHbIe O0yUYaIOIIMMUCS YMEHHUS, HamlpaBlieHHble Ha (OPMHUpPOBaHUE
o0mmx W NpodeCcCHOHATBHBIX KOMIETeHIH. KommeTeHnnn AOHKHBI OBITh

COOTHCCCHBI

C IpCIMCTHBIMHU PC3YyJIbTaTaMH. I[J'IH KOHTpOJIsI M OLCHKH

pe3yabTaTOB 00Y4YEeHUS MPEnoiaBaTeb BbIOUpaeT GOpMbI M METOIBI C YUETOM
npodeccuoHanu3auuy o0y4eHus o MporpaMMe JUCHUILIIUHBL.

Kon n naumenoBanue
¢GopMupyeMbIX KOMIIETEH M

Paszgen/Tema

Tun oeHOYHBIX
MepOonpusTHIA

OK 01. Beibupats croco0sbl
pereHwus 3a1a4
npoeccruoHaIbHON
JeSITeIbHOCTH IPUMEHUTEIIBHOK
pa3IMYHBIM KOHTEKCTaM

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasnen 2. Temnr 2.1.; 2.2.; 2.3.;
2.4.;25.;26.

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.,4.6.;4.7.;4.8.;4.9,
4.10.; 4.11.

Pasnen 6. Temr1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9,;
6.10.; 6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.;
74.;75.;7.6.;7.7.;7.8.;79.;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.;7.16.; 7.17.

Pasgen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pa3zmen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.;95.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;115.;11.6.; 11.7.
Pasgen 13 Temsr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Paszgen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 02. cmons30BaTh
COBpEMEHHBIE CPEJICTBA TIONCKA,
aHaJIN3a U UHTEePIPETAIAN
nHpopMaluu 1
nH(OPMAIIMOHHBIE TEXHOIOTUN
JUTSL BBITTOJTHEHUS 32,129
npoeccrnoHaIbHOM
JeSITeTbHOCTH

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Paszgen 3. Temsr 3.1.; 3.2.; 3.3.;
3.4,

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.,4.6.;4.7.;4.8.;4.9,
4.10.; 4.11.

Pasgen 6. Temer 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.; 6.9,
6.10.; 6.11.

Paspgen 7. Temsr 7.1.; 7.2.; 7.3.;
7.4.;75.;76.;7.7.;78.;7.9,
7.10.;7.11.; 7.12.; 7.13.; 7.14,;

- YCTHBIH OIIPOC;

- (pOHTANTBHEIONPOC;
- OlEHKa
KOHTPOJIbHBIX padoT;
- HaOJIroAeHueE 3a
XOJIOM BBITTOJTHCHUS
1abopaTOpHBIX PadoT;
- OLICHKA BBIMIOJIHEHUS
1ab0paTopHBIX PadoT;
- OIIeHKa
MPaKTHYECKUX paboT
(pewenus
Ka4eCTBEHHBIX,
pacyeTHBIX,
npodeccuoHaTBHO
OPUEHTHUPOBAHHBIX
3a/ay4);

- OIIEHKAa TeCTOBBIX
3aJlaHul;

- HaOnroAeHue 3a
XOJIOM BBITIOJTHEHUS
VHVBHTyaTbHBIX
MIPOEKTOB U OILIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;
BBITIOJTHEHUE
9K3aMEHAIIMOHHBIX
3aJaHnN




7.15.;7.16.; 7.17.

Paspen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pa3zmen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.; 95.

Pasnen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;115.;11.6.; 11.7.
Pasmen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 03. IInanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeCcCuOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEATNPUHUMATEIBCKYIO
JeSITeIbHOCTD B
npodeccuoHanbHOU chepe,
UCIIOJIb30BaTh 3HAHUS 110
(uHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CHUTYaIUsIX

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.;15.;16.;1.7.

Pasnmen 2. Tems1 2.1.; 2.2.; 2.3.;
2.4.;2.5.; 2.6.

Pasnen 3. Temsr 3.1.; 3.2.; 3.3.;
3.4,

Pasnen 4. Temr1 4.1.; 4.2.; 4.3.;
44.;45.,4.6.;4.7.;4.8.;4.9,
4.10.; 4.11.

Pasnen 6. Temr1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9,;
6.10.; 6.11.

Pasgen 7. Temsr 7.1.; 7.2.; 7.3.;
7.4.;75.;76.;7.7.;7.8.;7.9,
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.;7.16.; 7.17.

Pasgen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pa3zmen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.;95.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;115.;11.6.; 11.7.
Pasgen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Paszgen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 04. 3¢pdextuBHO
B3aMMO/ICIICTBOBATH U pabOTaTh
B KOJUIEKTUBE U KOMAH/IE

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pasznen 2. Tems1 2.1.; 2.2.; 2.3.;
2.4.;25.;26.

Paszgen 3. Temsr 3.1.; 3.2.; 3.3.;
3.4.

Pasgen 4. Tembr 4.1.; 4.2.; 4.3.;
4.4.;45.,4.6.;4.7.;4.8.;4.9,
4.10.; 4.11.




Pa3gen 6. Temer 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9,;
6.10.; 6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.;
14.;75.;76.;7.7.;7.8.;79.;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.;7.16.; 7.17.

Pasnen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pa3zmen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.;95.

Pasnmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;115.;11.6.; 11.7.
Pasnen 13 Temsr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pasnen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 05. OcymiecTBiaTh yCTHYIO
WIUICHbMEHHYI0 KOMMYHHKAITUIO
Ha rocyJ1JapCTBEHHOM SI3bIKE
Poccuiickoit denepainu ¢
Y4ETOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOI'O
KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
1.4.;15.;1.6.;1.7.

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.,45.:46.;4.7.;4.8.;4.9.;
4.10.; 4.11.

Pasnmen 6. Teme1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9,;
6.10.; 6.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.;
74.;75.;7.6.;7.7.;7.8.;7.9.;
7.10.;7.11.;7.12.; 7.13.; 7.14,;
7.15.;7.16.; 7.17.

Pasgen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pasgen 9. Temsr 9.1.; 9.2.; 9.3.;
9.4.; 95.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pasmen 13 Temsur 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Paszgen 14. Temsr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 07. CopnericTBoBaTh
COXPaHEHMIO OKPYXKAIoIIeH
Cpenbl, pecypcocOepekeHuIo,
MIPUMEHSTh 3HaHUS 00
M3MEHEHHUH KJIMMaTa,
MIPUHIUIBI OEPEKITUBOTO
MPOU3BOCTBA, 3P PEKTUBHO

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasnmen 2. Tems1 2.1.; 2.2.; 2.3.;
2.4..2.5.; 2.6.

Pasnmen 3. Temsr 3.1.; 3.2.; 3.3.;
3.4.

Pasnen 4. Temr1 4.1.; 4.2.; 4.3.;




JIEICTBOBATH B YPE3BBIYANHBIX
CUTYaLUsIX

44.;45.,4.6.;4.7.;4.8.;4.9,
4.10.; 4.11.

Pa3nen 6. Temr1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9,;
6.10.; 6.11.

Pasnen 7. Temer 7.1.; 7.2.; 7.3.;
14.;75.;76.;7.7.;7.8.;79.;
7.10.;7.11.; 7.12.; 7.13.; 7.14,;
7.15.;7.16.; 7.17.

Pasnen 8. Temsr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pasnen 9. Temsr 9.1.; 9.2.;: 9.3.;
9.4.; 95.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasnen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pasnen 13 Temsr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pasnmen 14. Temsur 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

[IK 2.1. IlmanupoBaTh padoty

IMIPOU3BOJACTBCHHOI'O
[oApa3aAciICHUA 1o
TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/II-O

U PEMOHTY

ceTell

obopynoBaHus
MOJICTAHIIMI M AIEKTPUIECKUX

Pasmen 1. Temrr 1.1., 1.2, 1.3
Pasznen 3. Temsr 3.4., 3.5.
Pasnen 4. Temr1 4.1.; 4.2.; 4.3.;
44.,45.;46.;4.7.;4.8.;4.9.;
4.10.; 4.11.

Pasmen 7. Temsr 7.1.; 7.2.; 7.3.;
74.;75.;76.;7.7.;7.8.;7.9,
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.;7.16.; 7.17.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.; 10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pasnmen 14. Temur 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.




