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[IpumepHas aganTUpOBaHHAs MporpaMma oOIIe00pa30BaTEIbLHON JAUCIUILIMHBI
«Marematuka» pa3zpaboTaHa B COOTBETCTBUHU C (eaepaibHON 00pa3oBaTeIbHON
IpOrpaMMoOil OCHOBHOTO 001iero obpazoBanusi (yTB. MpuKa3oM MUHUCTEpCTBa
npocsemienust Poccuiickoit @eaepaunn ot 16 Hos0ps 2022 r. Ne 993), Ha ocHOBe
npuMepHOH  pabouedt  mporpamMMmbl  001Ieo0pa30BaTEIbHON  JAMCIMIUIAHBI
«Marematukay 17151 mpodeccCuoOHaIBHBIX 00pa3zoBaTeabHbIX opranuzanuii (PI'bOY
JI1O UPIIO, 2022 r.), ¢ yueroM TpebOoBaHUM (heAaepaqbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CpPeAHEro MpOoQEecCHOHATLHOTO 00pa30BaHUs IO
cnequanbHoct  54.02.01 Jluzaiin (nmo otpacisim) (mpukazoM MuHHCTEpPCTBA
npocBelenust Poccutickoit @eaeparuu ot 5 mast 2022 r. N 308), B COOTBETCTBUU C
TpeOoBaHUSIMM K OpraHu3aluy 00pa30BaTENbHOrO Impolecca Mg O0ydeHUs
WHBAIMIOB M JIMI C OrPaHUYECHHBIMH  BO3MOXKHOCTSIMU  3J0pPOBbsSI B
po(hecCHOHATIBHBIX 00pa30BaTEIbHBIX OPraHU3aIHIX, B TOM YHCIIE OCHAIIIEHHOCTH
o0Opa3oBaTenpHOTO Mpoiiecca (Hamnp. nmucbMoM MuHoOpHayku P® ot 03.18.2014 r.
Ne 06-281), ¢ yueTom METOIMYECKUX PEKOMEHIAIUHN TT0 pa3pabOTKe U peaan3aluu
aJanTHPOBAHHBIX O00pPA30BATENBHBIX MPOrpaMM CpPEIHEro Npo(ecCHOHAIBLHOTO
oOpa3zoBaHus (yTB. J€NapTaMEHTOM TOCYJApCTBEHHOM TMOJHMTHKUA B cdepe
NOATrOTOBKM pabounx kaapos u JJHO MunucrepctBa oOpa3zoBanus U Hayku Poccun
ot 20 ampenst 2015 r. Ne 06-443).
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1. IACHOPT NPUMEPHOU AJJAIITUPOBAHHON
IPOT'PAMMBIYUEBHOM JUCHUIIJINHBI

1.1. ObaacTh NpUMEHEHHUS TPOTrPAMMBI

[IpumepHas aganTHpOBaHHAS MPOTpaMMa Y4eOHOW AMCITUTUTHHBI SBIISICTCS
YacThIO aJalTHPOBAHHON 00pa30BaTENbHON MporpaMmsl B cooTBeTCTBUU ¢ PI'OC
CIIO no cnenuansuoctu 54.02.01 duzaitn (o otpacisim).

[IpumepHas aganTUpOBaHHAS TpPOrpaMma Y4eOHOM UCHMILTUHBI MOXKET
OBITh HCIOJB30BaHA JUJISI MPO(PECCHOHAILHON MEPEnoJroOTOBKM U MOBBIIICHUS
KBaJTU(DUKALIUH.

1.2. MecTo IMCUMIIMHBI B CTPYKTYpe OCHOBHOW Npo(eccCHOHAIBLHOM
o0pa3oBaTe/IbHOM POrPAMMBI

VYyeOnas aucuuruinHa «MareMaTtukay SBISETCS 00s3aTE€IbHOM YacThiO
oOmeoOpa3oBaTenpHOrO  IUKIa  oOpa3zoBarenbHOl  mporpammbl  CIIO B
cootBercTBUM ¢ DPI'OC cneumanbHoctu 54.02.01 Jluzaiin (1o oTpacisiM),
(benepanbHON 00pa30BaTEIBLHON IPOrPaMMOIl OCHOBHOTO OOIIETO 00Opa30BaHMUS.

1.3. Ilesun U miIaHupyeMble Pe3yJabTaThbl OCBOEHUA TUCIHUIINHBI

Henp nuctmmumabl «MaTeMaTHKay: TOCTHKEHNE PEe3yIbTaTOB €€ N3YUCHHS
B cooTBercTBUU C¢ TpeboBanusiMu OI'OC COO c yueroM mnpodeccuoHaTbHON
HanpasyeHHocTH OI'OC CIIO

Ocoboe 3HaveHHE MUCIMIUIMHA WMEET Npu (GOPMUPOBAHUU U PA3BUTUU

OKO01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 u IIK 1.4, 1K 2.2
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Koa u HamMeHOBaHHUe
(popmupyembix
KOMIIeTeHITU I

l'[.naﬂnpyeMble PE€3yJbTAaTbl 0CBOCHUSI JTUCHHUIIVIMHBI

Oo0murue (IMYHOCTHBIE U MeTallpeIMeTHbIE)

JAucnuniavHapHbie (MpeaMeTHbIE)

OK 01 Bribupats
COCO0BI peleHns 3a1a4
PO eCCUOHATTLHOM
JESATSILHOCTH
MPUMEHHUTENEHO

K Pa3UYHBIM
KOHTEKCTaM

l'oroBHOCTF K TpyAy, OCO3HaHWE IIEHHOCTH MAacTepCTBa,
TPYIOJO0HE.

T'0TOBHOCTP K AaKTHBHOM [ACATEIHPHOCTH TEXHOJOTHYECKON U
COIMAJILHOW  HAINpPABICHHOCTH, CIIOCOOHOCTh HWHUIIMHPOBATH,

IUIaHUPOBATh U CaAMOCTOATEIBHO BBITIOJIHATD TaKYI0 JEATCIBHOCTD.

WuTepec x  pasmuuabiM  cepam  mpodeccroHambHOU
JIeSTSIILHOCTH.

ORnajicHue YHUBEPCATBHBIMU  YYCOHBIMH TO3HABATECIHLHBIMU
NECUCTBUSIMHU:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHS:

- CAMOCTOSITENEHO OPMYIIUPOBATH U AKTYyaITU3UPOBATE IPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIIMBATh CYIICCTBCHHBIA TMPU3HAK WM OCHOBAaHUS JUIS
CpaBHEHUs, Kiaccu(UKauu U 0000IEHUS;

- OmpeAeNaTh LeMU JCSTeIbHOCTH, 3a/aBaTh IMapaMeTpbl M
KPUTEPHHU UX JTIOCTHIKCHHUS,

- BBISIBJIATD 3aKOHOMECPHOCTHU u IIPOTUBOPECUNA B
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCHTh KOPPEKTUBBI B IEATEILHOCTD, OIICHUBATH COOTBETCTBHE
pe3ysibTaToB  IEJsAM,  OICHUBATh  PHUCKHA  MOCIEACTBHIA
JIeSITeIIbHOCTH;

- pa3BUBaTb KPEATUBHOC MBIIUJICHHUC IIPU PEIICHUN KNU3HCHHBIX
npobieM

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

- BJIAJACTh HaBBbIKAMU y‘leGHO-HCCHe}IOBaTeHBCKOﬁ u HpOCKTHOﬁ
JIeSITeTIbHOCTH, HABBIKAMU Pa3peIIeHuUs Mpoosem;

- BBIABJIATH NPUYUHHO-CIICACTBCHHLBIC CBA3U M aKTyaJIM3UPOBATH
3aJa4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHs, HAXOUTh aPTryMEHTEI
JUTSL TOKA3aTeNibCTBA CBOMX YTBEPIKICHHH, 3a/1aBaTh apaMeTphbl U

KpUTEPUH pELICHUS;

-BJIaJIETh METO/IAMH JI0Ka3aTeNbCTB, ATOPUTMAMH PEIICHUS
3a7a4; yMeHHEe QOpPMYIMPOBATh ONpPEACTICHNUS, aKCHOMBI U
TEOPEMBI, IPUMEHSTH UX, IPOBOJHUTH JI0Ka3aTEIbHBIC
paccykJeHUs B XOJ€ PELICHUs 3a/1a4;

- YMETh ONEepPHPOBATh MOHATHAMH: CTETICHb YUCIIA, JIOTapH(M
YHCIIa; YMEHUE BBIIONHATH BHIYUCICHNE 3HAUCHUH 1
npeoOpa3oBaHus BHIPAKEHUH CO CTENICHSAMH H JIoTapuMamH,
npeoOpa3oBaHus JPOOHO-PAMOHATIBHBIX BEIPAKECHUIA;

- yMETh ONIEpUPOBATH TTOHATUSMH: PalliOHAIBHEIC,
UppanroHanbHbIe, TOKa3aTeIbHbIC, CTEIICHHBIC,
Jorapu(pMUIECKUe, TPHTOHOMETPUYECKHE YPaBHEHHS U
HEPaBEHCTBA, HX CUCTEMBL;

- YMETh ONEePHPOBATh MOHATHAME: (DYyHKIHS, HENPEPHIBHAS
(GyHKIUS, TPOU3BOIHAS, TIEPBOOOPA3HAasl, OTIpeIeeHHBIH
WHTETpa; YMETh HAXOIUTh IPOU3BOAHBIC DIIEMEHTAPHBIX
(GYHKIMH, UCTIONB3YS CIIPABOYHBIC MAaTEPHUAIIBI; HCCIIEIOBATH B
MPOCTEHIINX CITydasiX GYHKIUH HA MOHOTOHHOCTbD, HAXOHUTh
HanOOJIbIINE U HANMEHBIINE 3HAYCHHs (DYHKINI; CTPOUTH
rpad¥Ku MHOTOWIECHOB C MCIIOIb30BAHUEM arapara
MaTeMaTHYeCKOTO aHAIN3a; IPUMEHSITH IPOU3BOTHYIO TIPH
pELIeHNH 3a/1a4 Ha JIBI)KSHUE; PEIaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/1a4H Ha HAOOJbIINE U HANMEHBIIIHE
3HAYEHUs, HAa HAXOXKJCHHUE ITyTH, CKOPOCTH B YCKOPEHHUS;

- YMETh ONIEPUPOBATH OHATUSAMU: PallMOHATIbHAS (PYHKIHS,
nokazarenbHas QyHKIHS, CTeNeHHas QPYHKIHS,
norapugmudeckas GyHKLUS, TPUTOHOMETPHUECKHE (HYHKLIUH,
obpaTtHble PYHKIMH; yMEHHE CTPOUTH IPAPUKH U3YIEHHBIX
(GYyHKUUNH, UCTIONIB30BaTh IT'paduKy IPU U3YUEHUH MIPOLIECCOB U
3aBUCHUMOCTEH, IIPH PELICHUH 3a7a4 U3 JPYTruX y4eOHBIX
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- AHaJIM3UpPOBAaTh IIOJYUYCHHBIC B XOA€ PCHICHUA

JOCTOBEPHOCTD,

3aJauu

pe3yibTaThl, KPUTUYECKH OLCHUBATh  MX
IPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBHSIX;
-- YMETh NIEPEHOCUTDH 3HAHHUS B NTO3HABATEIBHYIO U MIPAKTHUECKYIO
001aCTH KU3HEAESTEIbHOCTH;

- YMETh MHTETPUPOBAThH 3HAHUS M3 PA3HBIX MIPEIMETHBIX 00IaCTel;
- BBIIBUI'aTh HOBBIC HJIEH, NIPeIaraTh OpUrHHAIbHbBIE TIOAXO0bI U
peLICHHUS;

U CIIOCOOHOCTh MX MHCIIOJIb30BaHUS B TO3HABaTENIbHOM U
COLIMAIBHON ITPAKTHUKE.

B o0sacTH TPYAOBOT0 BOCIIMTAHUSA:

-TOTOBHOCTH K TPYAY, OCO3HAHNE IIEHHOCTH TPy 10TI00MS, HHTEpEC
K pa3mmuHbl M cdepam mpodecCHOHATBHON NeATEIbHOCTH,
CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKECHUSIMH, YMEHHE
BEIOOp  Oymymien

pCain30BbIBATh COOCTBEHHBIE XU3HEHHEIE IIaHbI, TOTOBHOCTH H

COBEpIIaTh  OCO3HAHHBIN npodeccunn  u

CIOCOOHOCTH K MareMaThyeckoMy  oOpa3oBaHUIO U

caM006pa30BaHmo Ha TMPOTAKCHUHN BCel JKHM3HH, TOTOBHOCTH K
AKTUBHOMY  Yy4aCTHIO B PEIICHUN

MMPAKTHYCCKUX 3aga4

MaTeMaTH4eCKOH HaITpaBJICHHOCTH.

MPEeMETOB U 3a/1a4 U3 peallbHOM JKU3HH; BBIpakaTh GopMyIaMu
3aBHCHMOCTH MEX]ly BEIIMUNHAMUY;

- YMETh pelaTh TEKCTOBBIE 3a1a4M PA3HBIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, I0JIU U YaCTH, Ha ABMKEHHE, paboTy, CTOMMOCTD
TOBAPOB U YCIIyT, HAJIOTH, 3a7a4y U3 O0IACTH yNPaBICHUS
JMYHBIMHU U CEMEHHBIMH (PMHAHCAMH); COCTABIISITh BBIPAYKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3aJa4H,
HCCIJIEI0BATD MOyYEHHOE PELICHHE U OLICHUBATh
MPaBIONOJO0OHOCTh PE3YJIBETATOB;

- YMETh OIIEPUPOBATH HOHITUSAMU: cpefHee apupMEeTHIECKOe,
MeraHa, HanOoJblilee ¥ HAUMEHbIIIee 3HaAUCHHS, pa3Max,
JUCTIEpCHsl, CTAaHIAPTHOE OTKIIOHEHUE YHCIIOBOTO HA0Opa; yMeTh
U3BJIEKaTh, HHTEPIPETUPOBATH HH(POPMALIUIO, IPEIACTABICHHYIO B
TabNMIax, Ha JuarpaMmax, Tpaukax, OTpasKarollyr0 CBOWCTBA
peabHbBIX IPOLIECCOB U ABJICHUI; IPEACTaBIATh HH(OpMAIHIO C
MOMOIIBIO TAOJUI U TUarpaMM; HCCIIeIOBAaTh CTATUCTHYECKHE
JIaHHbIE, B TOM YHCJIE C IPUMEHEHNEM rpad)uuecKuX METOJIOB U
9JIEKTPOHHBIX CPECTB;

- YMETb OIIEpUPOBATh IOHATHIAMMU: CIyYaWHBIN OIBIT U CIIy4YaliHOE
COOBITHE, BEPOSITHOCTh CIIy4aifHOTO COOBITHS; YMEHHUE BBIYHUCIIATh
BEPOSITHOCTD C UCIOJIb30BaHUEM Ipah)UIECKUX METOIOB,;
MPUMEHSTh (POPMYJIBI CIIOKEHHS U YMHOKEHUS BEPOSITHOCTEH,
KoMOMHaTOpHBbIE (PaKkThl U POPMYJIIBI IPH PELLICHUH 33/1aY;
OIIEHUBAThH BEPOSITHOCTH PeabHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMHM BETUYMHAMU; YMEHHUE IPUBOIUTH PUMEPHI
MPOSIBIICHHSI 3aKOHA OOJBLINX YKCE B IPUPOAHBIX U
OOII[ECTBEHHBIX SIBJICHUAX;

- YMETb OIEPUPOBATh IOHATUAMMU: TOUKA, IIPsIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAaHHBII YIroJl, CKPEIIUBAOIINECS PSMBIE,
NapajuIebHOCTh U NEPIEHAUKYJIIIPHOCTD NPSIMBIX U IIOCKOCTEH,
YTOJI MEXy MPSAMBIMU, YTOJI MEXIY NPSMOU U IUNIOCKOCTBIO, YTOJl
MEXIY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU O IJIOCKOCTH,
PacCTOsTHUE MEXKY NPSAMBIMU, PACCTOSHUE MEXKY IUIOCKOCTSMU;




yYMEHHE MCIOJIb30BATh MTPU PEIICHUH 33/1a4 U3Y4YCHHbIC (PaKThI 1
TEOpEMBI INTAHUMETPHH; YMEHHE OICHUBAThH pa3Mepbl 00bEKTOB
OKPYKAIOIIEro MUPA;

- YMETb ONEPHPOBATh MOHITUSIMU: MHOTOTPaHHUK, CCUCHHE
MHOTOTPaHHUKA, Ky0, Tapajuiesenune], Ipu3Ma, IMpaMuia,
¢durypa 1 HOBEpXHOCTb BpAIllCHHUS, IITHHAP, KOHYC, map, cdepa,
cedyeHns (UTypsl BpalleH:s, TUIOCKOCTh, Kacaromascs cepsl,
UITMHIPA, KOHYCA, MIIOMIAb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI,
KOHYyca, IWIHH/PA, IJI0Maab chephl, 00beM Kyoa,
MPSMOYTOJIEHOTO TIapalIeenue/ia, MUPaMUIbl, PU3MBI,
WJIMHAPA, KOHYCa, I1apa; yMeHne n300pakaTh MHOTOTPAaHHUKH U
IMOBCPXHOCTU BpalllCHUA, UX CCUCHHUA OT PYKHU, C IOMOIIBLIO
YEPTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPEJICTB; YMEHHE
pacno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIC MHOTOIPAHHUKH;

- YMETh OIICPpUPOBATH MMOHATUAMU. IBUKCHUC B IIPOCTPAHCTBE,
no/J00HbBIe GUTYPHI B IPOCTPAHCTBE; UCTIONIL30BATh OTHOIICHUE
TUIOINA/ICH MOBEPXHOCTEH U 00BEMOB OJOOHBIX GUTYD MTPH
peleHn! 3a/1a4;

- YMETh BBIYUCIIATH NTEOMETPHUCCKUE BETMIHMHBI (JITTMHA, yTOJ,
TIOINA/b, 00BEM, TUIONIA/b TOBEPXHOCTH), UCTIONB3YS U3YUCHHBIC
(OpPMYJIBI U METOIBI;

- yMETh ONIEPUPOBATH TOHITUAMHU: MIPSIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, KOOPHHATBI TOYKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIPHOE MTPOM3BEICHHUE, YTOJ MEXIY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA HA YUCIIO; HAXOHUTH C
MTOMOIIBIO H3yYEHHBIX (DOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
PacCTOsIHUE MEXKTY JBYMSI TOUKAMHU;

-yMEeTb BBIOMPATH MMOAXOISAIMINNA U3YISHHBIA METO/ JIJISl PEIICHUS
3aga4u, paCrio3HaBaTb MAaTEMaTUYCCKUEC q)aKTLI u
MaTeMaTHYECKUEe MOJICIH B IIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUAX, B UCKYyCCTBE; YMEHHUE IIPUBOJAUTD IIPUMEPHL




MAaTE€MaTUYECKUX OTKPBITUI POCCUICKON U MUPOBOU
MaTeMaTU4YECKON HayKH.

-yMETb ONIEPUPOBATH MOHATUAMU: OIIPENEICHNE, AaKCHOMa,
TeopeMa, CIIeICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTeIbCTBO,
paBHOCHIIBHBIE (POPMYITHUPOBKHU; yMEHNE (POPMYITHPOBATH
0o0paTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKICHHUE, TPHUBOAUTD
MIPUMEPBI U KOHTPIIPUMEPBIL, HCIIOIB30BaTh METO
MaTEMaTHYECKOW MHAYKIIUH; IPOBOJUTH JOKa3aTeIbHbIC
paccyXIeHus Ipu pelieHnu 3a1a4, OUEeHUBATh JOTHUYECKYI0
MIPABUJIBHOCTD PACCYKICHHMN;

- YMETh ONepUPOBATh MOHATHAMU: MHO>KECTBO, ITOJIMHOKECTBO,
oTrepaiyy Hajl MHOKECTBaMH; YMEHHE HCII0OJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH almapar AJIs ONMACAHUS PEaJIbHBIX IPOIIECCOB U
SBJICHUH TPH PEIICHNUH 3214, B TOM YHCIIE U3 IPYTUX yUeOHBIX
MIPEIMETOB;

- yMETh OIIEpUPOBATH MOHATUSAMHU: I'pad, CB3HBIN Tpad, AepeBo,
UKL, Tpad Ha IUIOCKOCTH; yMEHHE 33]]aBaTh M ONMUCHIBATH rpadbl
PasIMYHBIMU CIIOCOOaMU; HCIIOIb30BATh rpadbl IPU PELICHUN
3ajay;

- yMETh CBOOO/IHO ONEPHUPOBATh MOHATHIMHU: COUECTAHHE,
NIEPECTaHOBKA, YHCIIO COUETAHUH, YHCIIO IEPECTAHOBOK; OMHOM
HeloToHa; yMeHHe MpUMEHITh KOMOMHATOPHBIE (DAaKTHI U
paccyXAeHUs AJs pelleHns 3a1ad;

-yMETh ONEPHUPOBATH MOHATUSIMH: HaTypaJbHOE YUCIIO, LIET0e
YHCII0, OCTATOK 110 MOAYJIIO, palliOHAIBHOE YHUCIIO,
MppaLOHAIBHOE YNCIIO, MHOKECTBA HATYypalbHBIX, LIEIBIX,
paIoHANbHBIX, IEHCTBUTEIFHBIX YHCEIT; YMEHHE HCIIOIb30BaTh
MPU3HAKHU JIETUMOCTH, HAUMEHBIINH 00N euTeNnb 1
HauMeHblIee 00Iee KpaTHoe, anropuT™ EBkinzaa npu pemeHun
3a]1a4; 3HAKOMCTBO C PA3JINYHBIMH IMO3UITHOHHBIMHA CUCTEMaMU
CUHCIICHUS,

- YMETh CBOOOHO ONEPUPOBATH MOHATUSAMHU: CTETIEHB C IIEJIBIM
MOKa3aTesieM, KOpEHb HaTypalbHOM CTENEHH, CTENIEHD C




panroHaIbHBIM NIOKa3aTeNIeM, CTETIEHb C ICHCTBUTEIILHBIM
(BeIecTBEHHBIM) TTOKA3aTeNleM, JIorapu(M drciia, CHHYC,
KOCHHYC U TaHT€HC ITPOM3BOJIFHOTO YHCIIA;

- YMETh ONIEPUPOBATH TOHATUSMH: TOKAESCTBO, TOKICCTBEHHOE
npeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHHUH
1 HEPaBEHCTB, PABHOCUIIBHOCTh YPaBHEHHI, HEPABEHCTB U
CHCTEM, pallioHaJIbHbIE, HPPALOHAIbHBIC, TOKA3aTeIbHbIC,
CTEIICHHBIE, JIOTapHU(PMUIECKHE, TPUTOHOMETPHUIECKIE
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI; yMEHHUE PelIaTh YpaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI C TIOMOIIBIO Pa3IMYHbIX IIPHEMOB,;
pelaTh ypaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C [TApaMETPOM;
MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHYEeCKUX 33/1a4 ¥ 3371a4 U3 Pa3InYHbIX 00JacTel HaAyKH U
peabHON KU3HU;

-yMETh CBOOOTHO OTIEPUPOBATH MOHITHAMU: TpaduK HYHKITHH,
oOpatHast GyHKIMs, KOMOO3UIMS QYHKIMN, THHEeHHAas (QyHKIHS,
KBaJpaTHyHast QyHKINUS, CTerieHHass QyHKIUS C [ENTbIM
NoKa3aTeseM, TPUrOHOMeTpHYecKue (QyHKIMU, 0OpaTHBIE
TPUTOHOMETpUYECKUe QYHKIINH, TOKa3aTeIbHas 1
norapupmMudeckas QyHKIUN; YMEHUE CTPOUTH TPadUKH
(YHKIUH, BEITIONHATE TpeoOpa3oBaHust rpa(uKoB (yHKITHIA,
YMEHHE HCTIOIb30BaTh rpaduKu QYHKIHH IS U3ydIeHUS
NPOLIECCOB U 3aBUCHMOCTEH NPH PEIICHNH 33a1a4 U3 IPyTrUxX
Y4eOHBIX MPEIMETOB U U3 PealIbHON JKU3HH; BEIPAXKATh
(dopMyTaMu 3aBUCUMOCTH MEXIY BETUUNHAMU;

yMEHHE CBOOOIHO ONEpUPOBATh NOHATHAMU: YETHOCTD (DYHKLIMH,
MEPUOTMYHOCTh QYHKIMN, OTPAHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTb (DYHKILUH, IKCTpEMyM (QYHKINH, HanOOJbILEee U
HaMMeHbIIlee 3HaYCHUsT PYHKIUH HA TPOMEKYTKE; YMEHHE
MPOBOJIUTH Hccie0BaHNe QYHKIINY,

YMEHHE UCIIOIb30BaTh CBOMCTBA U Tpaduku GyHKUMH [UIs
pelleHHs ypaBHEHUH, HEPAaBSHCTB | 33/1a4 ¢ TapaMeTpaMu;
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n300paxkaTh Ha KOOPIUHATHOHN MJIOCKOCTH MHOKECTBA PEIICHUIH
YpaBHEHHI, HEPABEHCTB U HX CUCTEM;

-yMeTh CBOOOIHO OTICPHPOBATH MMOHSTHSIMHU:
MOCJIEeI0BAaTENLHOCTD, apupMeTHIeCKast IPOrpeccus,
TeoMeTpHYecKasi mporpeccusi, 06CKOHEYHO YOBIBAIOIIAS
reoMeTpryecKas IporpeccHs; yMeHUe 3aJaBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBI0 PEKYPPEHTHBIX
dopmy;

- YMETh ONIEPUPOBATH TOHATHUSMH: HENPEPBIBHOCTD (DYHKIIUH,
ACHMITTOTHI Tpaduka GYHKIUH, TIepBasi K BTOPast IPOU3BOAHAS
(YHKINY, TEOMETPUYECKUN B (PU3NIECKUI CMBICI IPOU3BOAHOM,
nepBooOpa3Hasi, ONpeIeICHHbIN HHTETpall; YMEHHE HAXOAUTh
ACHMITTOTHI Tpaduka GYHKIUH; YMEHUE BBIYUCIATH MPOU3BOTHBIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO ¥ KOMIIO3UIIMH (YHKITUH,
HaXOJIUTh ypaBHCHUE KacaTelbHOU K rpaduKy HyHKINY;
YMEHHUE HCTIOIb30BaTh MPOM3BOIHYIO JIJISl HCCIICAOBAHNUS
(GYHKIWH, 17151 HAXOXKICHHST HAMJTYYIIero PEelIeHus B
MPUKIIATHBIX, B TOM YHCIIE COIUATBLHO-3KOHOMUYCCKUX H
¢u3nyUecKux 3aavax, J1Jisl ONpeAeTICHNs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MUIOIIAAN ¥ 00BbEMbI (GUTYP C TOMOIIBIO HHTETpaa;
MPUBOIUTH MPUMEPHI MATEMATHISCKOTO MOJICIIUPOBAHUS C
nmoMoIipio nudHepeHInaIbHbIX YpaBHEHUH;

- yMETh ONIEPUPOBATH TOHITUAMHU: KOMILIEKCHOE YHCIIO,
COIIPsDKEHHBIE KOMITIEKCHBIC YMCIIA, MOJTYJTb U apT'yYMEHT
KOMILJIEKCHOTO 4Kcia, (opMa 3alICH KOMIUIEKCHBIX YHCEI
(reomeTpHuuecKasi, TPUTOHOMETpHUYECKas U ainrebpandeckas);
YMETh NIPOU3BOIUTH apuMeTHYECKHE TEHCTBHS C
KOMILJIEKCHBIMH YHCJIAMH; IPUBOIUTH IPUMEPBI UCTIOJIb30BaHUS
KOMILJICKCHBIX YHCElT;

- yMETh CBOOOJIHO OTIEPHPOBATH MMOHATHIMH: CPETHEE
apudMeTHYeCcKOe, MeIaHa, HanOoblIee 1 HauMEHbIIIee
3HAYEHUS, pa3Max, JUCIEPCHs, CTAHAAPTHOE OTKIIOHEHUE JUISI
OIMCaHMS YMCIIOBBIX JaHHBIX; YMEHUE UCCIIEI0BATh
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CTaTUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpapu4ecKuX METOIOB U 3JICKTPOHHBIX CPEACTB; rpaduiecku
HCCIIEI0BATh COBMECTHBIE HAOIOJCHNUS C IOMOIIBIO TUarpaMm
paccerBaHUs U JIMHEHHOMN perpeccuy;

- YMETh HaXOAUTh BEPOSATHOCTH COOBITHH C HCIOIb30BaHHEM
rpadUueCcCKUX METOIOB; MPUMEHSATH JUIsl peIeHNUs 3a1a4 (HOpMYITbI
CIIOXEHHS U YMHOXKEHUS BEPOSTHOCTEH, (hOPMYITy TTOITHOM
BEpOATHOCTH, popMyy bepHyin, KoMOMHATOpHBIE (DAKTHI I
(hOpMyIIbI; OLIEHUBATh BEPOSITHOCTH PEaTbHBIX COOBITHI; YMEHHE
ONepUpOBaTh MOHATUAMU: ClIy4yaiiHasi BeTMUMHA, PAacCIpeieIeHUe
BEPOATHOCTEH, MaTeMaTHUECKOe OXKUJIaHHe, JUCTIEPCHS U
CTaHJapTHOE OTKIIOHEHHUE CITyYailHOHM BETMYHMHBI, (PYHKIIUH
pacrpeneneHus U III0THOCTH PaBHOMEPHOTO, TOKa3aTeIbHOTO U
HOPMAJIbHOT'O pacIipeJesIeHUi; yMEHHUE UCII0Ib30BaTh CBOMCTBA
W3yUYCHHBIX paclpelesIeHUH A1 peIeHHs 3a1a4; 3HAKOMCTBO C
MMOHATHUSMH: 3aKOH OOJIBIINX YHUCCJI, MCTOAbI BI)IGOpO‘IHI)IX
HCCIIE0BAHUN; YMEHUE IIPUBOJUTE IPUMEPHI IIPOSIBIEHUS 3aKOHA
0OJIBIINX YUCET B IPUPOAHBIX U OOILECTBEHHBIX SBICHUSIX;

- YMETh CBOOOHO ONIEPHPOBATH MOHATHUAMU: TOUKA, MpsiMasi,
IUIOCKOCTbH, IPOCTPAHCTBO, OTPE3OK, JIyd, IFIOCKUH yrod,
JBYTPaHHBIN yTOJl, TPEXTPaHHBIN yToJl, IePeceKaroInecs,
napajuleTIbHbIE ¥ CKPEIIMBAIONIMECS MPSAMBIE, TapaJIeIbHOCTD U
NEPIEHIUKYISIPHOCTD MPSIMBIX U IUIOCKOCTEH, YTOJI MEXKIY
MPSIMBIMH, YTOJI MEXTy MPAMOU U TIIOCKOCTBIO, YT'OJ MEXIY
IUIOCKOCTSIMM; YMEHHE UCTIONB30BATh MIPH PELLICHUU 33124
n3yuYeHHbIE (HaKThl M TECOPEMBI TUIAHUMETPHHU; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE OTIEPUPOBATH
MOHATHSAMU: MHOIOTPaHHUK, CEUEHHE MHOTOTPaHHHKA,
MPaBUIBHBIA MHOTOTPaHHUK, TPU3Ma, MUpaMua, Gurypa u
MMOBEPXHOCTh BPAIlICHHS, IIMJIMHAP, KOHYC, 11ap, cdepa, pa3BepTka
MTOBEPXHOCTH, CEYEHUSI KOHYCa M LIMJINHJIPA, apalIeNbHbIE OCH
WJIN OCHOBaHMIO, CEYEHHE IIapa, IIIOCKOCTh, Kacaromascs chepsl,
LWIMHJPA, KOHYCa; YMEHUE CTPOUTH CEUEHHE MHOTOTPAaHHUKA,
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n300pakaTb MHOTOTPaHHUKH, (QUTYPBI ¥ TOBEPXHOCTH BpaILlCHHUS,
UX CEYEHHsI, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE NIPUMEHSTh CBOWCTBA F€OMETPUUYECKUX Puryp,
CaMOCTOSITETILHO (QOPMYITUPOBATH OMPEACTICHNS N3ydaeMbIX
¢buryp, BbIIBUTaTh TUIIOTE3BI O CBOICTBAX U MPH3HAKAX
reoMeTpryecKux (Gpuryp, 000CHOBBIBATH HIIH OTIPOBEPTraTh UX;
YMEHHUE NPOBOAUTH KIaccuuKanuio GUryp mo pa3indHbIM
MIPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBbIE JONOTHUTEIIEHBIE
MOCTPOCHUSI;

-yMeTb CBOOOZHO OIIEPUPOBAThH MOHATUSIMHU: TUIOIAAb GUTYPHI,
00beM (QUryphbl, BETMYUHA yTiia, PACCTOSHUE OT TOYKHU JI0
TUIOCKOCTH, PACCTOSHUE MEX/Y MPSIMBIMHU, PACCTOSTHUE MEXKTY
IUIOCKOCTSIMH, IJIOMIAb c(hephl, IUIOLalb TOBEPXHOCTH
MUPaMUJIBL, IPU3MBI, KOHYCa, IWIHHIPa, 00BeM Ky0a,
IPSAMOYTOJIBHOTO Tapajuleenunena, MupaMuIsl, IPU3MBbI,
IUIMHIIPA, KOHYcAa, [Iapa; YMEHUE HaXOAUTh OTHOIICHHE 00bEMOB
MOJJOOHBIX GUTYP;

- yMETh CBOOO/IHO ONIEPUPOBATh MOHATHIMU: ABHKECHUE,
napajieabHbIi MepeHoC, CAMMETpPHUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, Mpeodpa3zoBaHue NoA00Ms, T0100HbIE
(Gurypsl; yMeHue pacrio3HaBaTh PaBHbIE U TOJ00HbIE (PUTYDHL, B
TOM YHCJIEe B TIPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
WCTIOJIb30BaTh F€OMETPUYECKUE OTHOLICHUS], HAXOIUTh
reoMeTpUYecKie BeIUUMHBI (JTIMHA, YTol, oAb, 00beM) Ipu
peLIeHNH 3a/1a4 U3 APYTHX YUEOHBIX IPEIMETOB U U3 PEeaIbHON
JKU3HH;

- yMETh CBOOOJIHO OTIEPHPOBATH MOHATHIMH: TIPSIMOYTOIBHAS
cUcTeMa KOOPAWHAT, BEKTOP, KOOPAMHATHI TOUKU, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YUCIIO,
pas3yiokeHre BEKTOpa Mo 0a3ucy, CKasipHOE TIPOU3BE/ICHUE,
BEKTOPHOE MPOU3BEACHHUE, YTOJI MEXIY BEKTOPaMH; YMEHUE
WCTIOJIb30BaTh BEKTOPHBIN W KOOPIMHATHBIN METOJ JJIsl PEIICHHSI
reOMEeTPUUYECKHX 3aJa4 1 3a]a4 IPYTUX yU4eOHBIX IPEIMETOB;
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ONEpUPOBATH MOHITUSIMU: MaTpulia 2X2 u 3x3, onpeaenuTens
MATPHUIIbl, TEOMETPUUECKUIN CMBICI ONTPEACITUTENS;

- YMETh MOJCIIUPOBATh pEalbHbIE CUTYALIU HA A3BIKE
MaTE€MAaTHUKH; COCTABIISTh BEIPAKCHUS, YPaBHEHUS, HEPABEHCTBA U
HX CUCTEMBI 10 YCJIOBHIO 33Ja4H, UCCIEI0BATh IOCTPOCHHbBIE
MOJICJIH C UCTIOIB30BAHHUEM arrapara aareopsl,
WHTEPIPETUPOBATH NOJIYUYEHHBIN pe3yIbTaT; CTPOUTH
MaTeMaTUYECKUE MOJEIHU C HOMOIIbIO TEOMETPUUECKUX MOHSATHI
Y BEJIUYHH, PEIIATh CBSI3aHHBIC C HUMH MPAKTUYECKUE 33/1a4H;
COCTaBJISITh BEPOATHOCTHYIO MOJENb U UHTEPIPETUPOBATH
TIOJIYYCHHBINA PEe3yJIbTAT; PEMIaTh MPUKIIATHBIC 3a/1a4l
CpeICTBAaMU MaTeMaTHUECKOTO aHaIu3a, B TOM YKCJIE COIMATBHO-
SKOHOMHYECKOTO U (PH3NIECKOTO XapaKTepa;

- YMCHHE BBIOUPATh ITOAXOSAIIANA METO ISl PEIICHUS 3a/1a4H;
MOHUMAaHUE 3HAYUMOCTH MaTEMATUKHU B U3yYEHUU IPUPOIHBIX U
OOIIECTBEHHBIX TIPOIIECCOB U SBJICHUI;, YMEHHUE paclio3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, YMCHUE
MPUBOAUTH IPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUICKOH U
MHPOBOM MaTeMaTHUYECKON HAYKH

OK 02 Hcnonp3oBath
COBpPEMEHHBIE CPEICTBA
MOWCKa, aHAIN3a U
WHTEPIPETALUH
HHPOPMAIUH, 1
WH(pOPMAITMOHHBIE
TEXHOJIOTHH AJIS
BBITTOJIHEHHS 33124
npoeccuoHaIbHON
JIeSITeIbHOCTH

OmnajicHWe YHUBEpPCAIBHBIMH YYEOHBIMH I[O03HABATEIBHBIMU
EUCTBUSAMU:

B) pabota ¢ HHpOpPMAITHEH:

- BIIQJIETh HAaBBIKAMHU NOJy4YeHUS WH(POpMALUH M3 MCTOYHHUKOB
pasHBIX THIIOB, CaMOCTOSITEIFHO OCYIICCTBISITH MOWCK, aHAaJIW3,
CHUCTEMATH3aIlUI0 W WHTEPIPETAui0 WHOOpMAIMKA Pa3THIHBIX
BUIOB 1 ()OPM NIPEICTABIICHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX OPMATAX C yUYETOM Ha3HAYCHUS
MHQOpPMAlMK W ILEJNeBOH ayAMTOPHH, BBIOMpas ONTUMAIbHYIO
(bopMy TIpelICTaBIeHHS M BU3YAITU3AIH;

- OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(OpMaluu, ece
COOTBETCTBHE IPABOBBIM U MOPAIbHO-3THYECKHM HOPMaM;
UHQOPMAITOHHBIX u

- HCIIOJIB30BaTh cpeacTsa

KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuICHUN KOI'HUTUBHBIX,

- YMeTh OIEpUPOBATh TOHATUSMH: palOHATbHAS (QYHKIHS,
noKazaTesbHast QYHKIHS, CTeTIeHHAs (QYHKIHS, JIorapupMUIecKas
(GYHKIUS, TPUTOHOMETpUYEcKrue (QPyHKIMH, 00paTHbIE (QYHKIIHU;
yMEHHE CTPOUTH IpaUKH W3y4YCHHBIX (DYHKIMA, UCIIOIH30BATh
rpaduKi TPH H3YYEHUH TPOLECCOB W 3aBUCHMOCTEH, MpH
pelieHnr 3a/1a4 U3 JPYTuX Y4eOHBIX TpeJAMETOB M 3ajad H3
peanbHON JKU3HH; BbIpaXaTh (POpMyJamMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

- YMETh ONEPHPOBATH MOHATUSIMH: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPABHEHUH U
HEPaBEHCTB, PaBHOCHIILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
pauroHajbHble, UPPAaLMOHANbHBIE, OKa3aTeNbHbIE, CTEIICHHBIE,
norapuMuIecKue,

TPUTOHOMETPUYECKHUE ypaBHEHUS,

HEPABCHCTBA U CUCTCMbI; YMCTb PCIIIaTh YPAaBHCHUA, HCPABCHCTBA
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KOMMYHHUKATUBHBIX W OPraHU3aI[MOHHBIX 3a/1ay ¢ COOJIIOJCHUEM
TpeOOBaHMII SPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THUTHEHBI,
pecypcocOepekeHnsl, MPaBOBBIX W OTHUYECKUX HOPM,
WHGOPMAITMOHHOM O€30MaCHOCTH;

HOPM

- BJaJeTh HABBIKAMHU PACIIO3HABAHUS M 3aIlUThl MH(YOPMAIUH,
MHQOPMAIIMOHHON 0€30MIaCHOCTH JINYHOCTH.

B o0s1acTH IEHHOCTH HAYYHOI'0 IO3HAHMS:

-c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKH U OOIIECTBEHHOU
NPAaKTUKW, IIOHMMaHHE MaTeMaTHYeCKOW HAyKH Kak cdepsl
YeJI0BeUecKOoll e TeIbHOCTH, 3TANoB €€ pa3BUTHUA U 3HAUMMOCTHU
JUISL pa3BUTHUS [MBUJIM3AIIUM, OBJIAJICHUE S3BIKOM MaTeMaTHKH U
MaTeMaTHYEeCKOM KyJIbTYPOH Kak CpEACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO M HCCIEA0BaTEIbCKYIO

ACATCIIBHOCTh HHAUBUAYAJIBHO U B I'PYIIIIE.

Y CHCTEMBI C TOMOIIBIO PAa3IMYHBIX IPUEMOB; peIIaTh YpaBHEHMUS,
HEPaBEHCTBA M CHCTEMBI C MApaMeTpoOM; MPUMEHSTH YpPaBHEHHS,
HEPaBEHCTBA, MX CHCTEMBI JUISA PEIISHI MaTeMaTHIECKUX 3a/1a4 U
3a7]a4y U3 pa3InYHbIX 00JIacTeil HAYKH U pealibHOM KU3HHU;

- yMeTb CBOOOJHO OMEPUPOBATH JIBIKCHHE,

HapaHHGHLHLIfI nepeHoc, CUMMCTpUA Ha IIJIOCKOCTH U B

IIOHATHAMMU

MIPOCTPAHCTBE, IOBOPOT, Npeodpa3oBaHWe MOMOOMS, TOTOOHBIC
(UTYpBI; YMETh Paclio3HaBaTh PABHBIE U MMO00HBIE (DUTYPHI, B TOM
4HuCJIC B IIPUPOALC, UCKYCCTBE, apXUTCKTYPEC; YMCTh MCIIOJIb30BATh
T€OMETPUYECKHE  OTHOIICHHSA, HAXOAWTh  T€OMETPUYECKHE
BEJIMYMHBI (JUTMHA, YTOJ1, U0 b, 00hEM) IPH PEIICHUH 33]1a4 U3

JIpyTruX y4eOHBIX MPEIMETOB U U3 PealbHOM KU3HU

OK 03 IlnanupoBatsb u
peann30BhIBaTh
COOCTBEHHOE
po(heCcCUOHAIBHOE U
JUYHOCTHOE pa3BUTHE,
MPEANPUHUMATETBCKY IO
JeSTeILHOCTD B
npodecCHOHATEHON
cdepe, UCIONIB30BAThH
3HaHUsI 110 (PUHAHCOBOU
PaMOTHOCTH B
Pas3INYIHBIX KA3HEHHBIX
CUTYyaIHUAX

OgnajicHUe YHUBEPCATIbHBIMU PETYJIATHUBHBIMU JICHCTBHIMU:

a) caMOOpraHU3aIIHs:

- CAMOCTOSTEIHHO OCYIIECTBIIATH MO3HABATENLHYIO ACATEILHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC
3aJaud B 00pa3oBaTeIbHOW JIEATSIIBHOCTH M JKU3HECHHBIX
CUTYAIIUSX;

- CAaMOCTOSITEJILHO COCTABJIATH IUIAH PEIICHHUS POOJIEMBI C YUETOM

pecypcos, BO3MOXKHOCTEH |

MMEIOLLUXCS COOCTBEHHBIX
MIPEANIOYTEHU;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIIHSIM;
Croco0CTBOBaTh (OPMHUPOBAHMIO M HPOSIBICHHIO IMIMPOKOH
SPYIUIVH B Pa3HBIX 00JIACTSIX 3HAHHMA, ITOCTOSHHO MOBBINIATH CBOM
00pa3oBaTeIbHbIN U KYJIbTypHBIH YPOBEHbB;

0) CaMOKOHTPOJIb:

WCIIOJIb30BaTh MPUEMBI pe(IeKCHu TS OTIEHKH CUTYAINH, BEIOOpa
BEPHOI'0 PELICHMS;

- YMETb OLIEHWBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PEIICHUS

IO UX CHUXKXCHHIO,

- yMEThb OIIEpPUPOBAThH MOHATHAMU: palnMoHaJIbHbIE,
MppalnoHaIbHbIE, MOKa3aTeNbHbIE, CTETIeHHbIE,
Jorapu@MuUUIecKue,  TPUTOHOMETPHUUYECKHE  YpaBHEHHS U

HEpPaBEHCTBA, UX CUCTEMBI;

- YMETb OICpUPOBATHL IIOHATUAMHU: MHOI'OrpaHHHK, CCUYCHUC

MHOTOTpaHHHUKA, KyO, NapajUlelienuresa, Npu3Ma, MNHpaMuia,
¢urypa u noBepxHOCTh BpallICHUsI, WIMHAP, KOHYC, ap, chepa,
cedeHHs: (DUrypbl BpAICHHUs], IUIOCKOCTb, Kacaromasics cepsbl,
LWIMHApPA, KOHYCAa, IUIOMIAb IIOBEPXHOCTH NMUPAMHUJIBI, TIPU3MBI,
chepsl,

nupamMubl,

KOHyCa, IWINHApPA,  IUIOMAIdb obreM  KyOa,

IPSAMOYTOJIBHOTO  [apajulelenuIena, IIPU3MBI,
HUIMHIPA, KOHYCa, Iapa; yMeHue n300pakaTh MHOTOTPaHHUKN U
MIOBEPXHOCTU BpAILEHUS, UX CEYECHHUS OT PYKH, C IOMOUIBIO
YEPTEKHbIX HHCTPYMEHTOB W AJIEKTPOHHBIX CPENCTB; YMETh
pacIo3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
IIpaBUIbHBIE MHOI'OIPAHHUKH;

- yMETb OIIEpUPOBATh IOHATUSMU: IPSIMOYIOJIbHAs CHUCTEMA

KOOpAWHAT, KOOPAWUHATBHI TOYKH, BCKTOP, KOOPpAWHATBI BECKTOpPA,
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B) 3MOITUOHATBHBIN HHTEJUIEKT, MpEeANOIararoIui
c¢(hopMUPOBAHHOCTE:
BHYTPEHHEH  MOTHMBAlM¥, BKIIOYAIOMIEH  CTpeMJIEHHE K

JMOCTIDKCHUIO IIEIM U YCHEXY, ONTHUMH3M, HWHHUIIMATUBHOCTD,
YMEHUE AEICTBOBAaTh, HCXOS U3 CBOMX BO3MOXKHOCTEH;

- DMITATHH, BKIFOYAIOIIEH CITOCOOHOCTH MOHUMATh SMOIIMOHAILEHOE
IPYTHUX,

KOMMYHHKaluu, CITOCOOHOCTH K COYYBCTBUIO U CONIEPEIKMUBAHUIO,

COCTOSTHUE VYUTBIBATh €r0 TPU  OCYIIECTBICHUU
- COIMaJIbHBIX HABBIKOB, BKIIFOUYAIOIIHNX CHOCO6HOCTL BbICTpanBaThb
OTHOIICHHUS C JPYTUMH JIFOABMH, 3a00THTKCS, MPOSBIATH HHTEPEC
Y pa3periath KOH(IUKTHI.

B o0s1acTn AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSA

-OCO3HaHHE JYXOBHBIX LEHHOCTEH POCCHUHCKOrO  Hapoja,
c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHHUS, ITHUYECKOTO
MOBEJICHUS, CBSI3aHHO IO C MPAKTHYECKUM HPUMEHEHUEM

JMOCTIDKCHUM HAyKH W JIeATEeNbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOEHUE YCTONYHB Oro Oy IyIIero.

CKaJIApHOC IIPOU3BCACHUC, YIroJ MEKAY BCKTOpaMH, CyMMa

BEKTOPOB, TIPOM3BEICHHE BEKTOpa HA YHCJIO; HAXOIWTh C
MTOMOIIIBI0 M3YYEHHBIX (POPMYJ KOOPAMHATHI CEPEIMHBI OTpPe3Ka,

pacCToOAHUC MEKAY ABYMS TOUYKAMU

OK 04 O¢ddextuBaO
B3aUMO/IEHCTBOBAThL U
paboTaTh B KOJUICKTUBE U
KOMaH/Ie

['OTOBHOCTL K CaMOpPa3BUTHIO,  CAMOCTOSATEILHOCTH W
CaMOOIPE/ICIICHHIO;

-OBJIaJICHUE HaBBIKAMH YUY€OHO-UCCIIC0BATEIBCKON, IPOSKTHON U
COLMANTLHOM JIeATETbHOCTH;

OBJjajieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JICHCTBUSIMH:
0) coBMeCTHAS IeATEIBHOCTD:

- TNOHMMAaTh M WCIOJbL30BaTh MPEUMYIIECTBA KOMAHJIHOW U
WHIUBUTyaIbHON paboThI;

- IPUHUMATH IEJI1 COBMECTHOM JIEATEIILHOCTH, OPraHU30BBIBATH U
KOOPJMHHUPOBATH JIEHCTBUS 110 €€ JTOCTUKEHHIO: COCTABIIATh IIaH
JIEUCTBUIA, paclpeiensTh POJIM C y4eTOM MHEHUH Y4YaCTHHUKOB
00Cy)XaTh pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPJIMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSIX PEajbHOIO,

BUPTYAJIbHOTO U KOM6I/IHHpOBaHHOFO B3aPIMO,[[CI>iCTBPIH;

- YMETh OIIEpUPOBATh MOHATHAMM: CIy4YailHBIN OIBIT U CIy4ailHOe
COOBITHE, BEPOSTHOCTD CIyYaHOTO COOBITHS;, YMETh BBIYHMCIISTH

BEPOATHOCTH C HCIIOJIB30BAHUEM rpa(imqecm/lx METOIO0B,

HOPUMEHATH (OPMYJIBI CIOXKEHHS W YMHOKEHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akTbl W (GOPMYNBl TMPH PEIICHUH 3312y,
OLICHMBATh BEPOSITHOCTH PEAIBHBIX COOBITHIl; 3HAKOMCTBO CO

CJIy‘IElfIHBIMPI BCIIMYNHaAMMU, YMCHUE IMPUBOAUTL  IIPUMEPLI

IIPOABIICHUA 3aKOHAa OOJIBIIMX  YHCEN B IIPpUPOAHBIX H

06H.ICCTBCHHLIX SIBJICHUAX;
- YMETH CBO60}IHO OIE€pUPOBATH NOHATHUAMHU: CTCIICHL C LCJIBIM
IoKasarejieM, KOPCHb HaTypaJ'[BHOfI

CTCIICHU, CTCIICHb C

palfioHANBHBIM  TOKa3aTelieM, CTEeNeHb C JAEWCTBUTEIbHBIM
(BeILIECTBEHHBIM) MTOKA3aTeNIeM, JIOrapu(M Yuciia, CHHYC, KOCHHYC
Y TAHT€HC NTPOU3BOJIBHOTO YNCIIA;

- yMeTh CBOOOJHO OTNEPUPOBATH MOHATUSAMU: TrpaduK (YHKIUH,

oOpatHast QyHKIHS, KOMIIO3UIMS (QYyHKUWH, TUHEHHasT QYHKIUS,
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- OCYUIECTBIATH MO3UTUBHOE CTpAaTETHUECKOE IMIOBEJCHUE B
Pa3IMYHBIX CHTYalHAX, MPOSBIATH TBOPUYECTBO M BOOOpaKEHUE,
OBITH MHUIIHATUBHBIM.

OgnazeHre yHUBEPCAJIbHBIMU PETYJIATUBHBIMH ACHCTBHAMU:

T) IpUHSTHE ce0 U APYTUX JIFOICH:

- IPUHUMATh MOTHUBBI ¥ apryMEHTBHI APYTHX JIIOAEH NpU aHau3e
pe3yNbTaTOB AESITeTFHOCTH;

- IPU3HABaTh CBOE MPABO U NIPABO APYTHUX JIFOIEH Ha OIHNOKY;

- pa3BUBATH CHOCO6HOCTL IMOHUMATb MHpP C HNO3UIUU OPYyroro
YeIoBeKa.

B ob1acTu TPY10BOro BOCIUTAHUS:

-TOTOBHOCTH K TPYAY, OCO3HAHNE IIEHHOCTH TPy 10TI00MS, HHTEpEC
K pa3mmuHbl M cdepam mpodecCHOHATBHON NeATEIbHOCTH,
CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKECHUSIMH, YMEHHE
BEIOOp Oyaymeir mnpodeccnn
pCain30BbIBATh CO6CTB€HHBI€ JKHU3HCHHBIC IIJIaHbl, TOTOBHOCTHh U

COBEpIIATh OCO3HAHHBIN

CIOCOOHOCTH K MareMaThyeckoMy  oOpa3oBaHUIO U

caM006pa30BaHmo Ha TMPOTAKCHUHN BCel JKHM3HH, TOTOBHOCTH K
AKTUBHOMY  Yy4aCTHIO B PEIICHUN

MMPAKTHYCCKUX 3aga4

MaTeMaTH4eCKOH HaITpaBJICHHOCTH.

KBaipaTHyHas (DYHKIHWS, CTENEHHasd (YHKOUA C  I[EIbIM
MOKa3aTesleM, TpPUTOHOMETpHdeckue  (YHKIHHA, OOpaTHBIC
TPUTOHOMETPUYCCKHUE byHKIUY, MoKa3aTeybHas u

norapudmudeckas QyHKINH; YMETb CTPOUTH Tpaduku HyHKUUH,
BBITIONHATH MTPeoOpazoBaHus rpaduKkoB (HyHKITHIT,

- yMeThb HCHONb30BaTh TIpaduKd QYHKOUHA Ui U3y4YeHHUs
IPOLIECCOB W 3aBHCHMOCTEH TPH pEIICHHH 3a1ad M3 JPYTHX
y4eOHBIX TPEIMETOB W W3 pPEATbHOH JKM3HHW; BBIpaKkaTh
(dopMyTaMu 3aBUCUMOCTH MEXKIY BETUUNHAMU;

- CBOOOJHO OIEPUPOBATH IOHATHAMHU: YETHOCTh (YHKIHH,
byHKIMH, GyHKIUH,

MOHOTOHHOCTh (DYHKIMH, SKCTpeMyM (YHKIWH, HauOoibllee H

NEpUOANIHOCTD OIrpaHUYCHHOCTD

HauMeHbIllee 3HA4YeHUs (YHKIUHM HAa [POMEXYTKE; yMEeTh
MPOBOJUTH HccieqoBaHNe QYHKIINY,

- YMEeTh HCIOJB30BaTh CBOWCTBA W Tpadukd (YHKIUH s
pelleHNs] ypaBHEHWH, HEPAaBEHCTB M 3ajady C [apaMeTpamMu;
M300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA PCIICHHI

ypaBHeHHfI, HEPABCHCTB U UX CUCTEM

OK 05 OcymiecTBisTh
YCTHYIO U TIHCBMEHHYIO
KOMMYHHKAIIHIO Ha
TOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu
C y4eTOM 0COOEHHOCTEH
COLMAJIBHOTO U
KyJbTYPHOTO KOHTEKCTA

ORnajicHUE YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBHUAMHU:
a) oOIIeHHE:

- OCYIIECTBJISITh KOMMYHHKAIIMU BO BCEX chepax KU3HM;

- pacmo3HaBaTh HeBepOaIbHBIE CpPEACTBA OOIIECHUSA, MOHUMATDH
3HAYCHUC COLOUAJIBHBIX 3HAKOB, pacCliO3HaBaTb MPEAIIOCHIIKU
KOH(JIUKTHBIX CUTYaIllUil U CMATYATh KOH(JIUKTHI;

- pa3sBepHYTO M JIOTHYHO W3JIaraTh CBOIO TOYKY 3PEHHSA C
HCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

B 06J1acTH 3CTETHYECKOT0 BOCITUTAHMS:
MUpy,
MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 0O0BbEKTOB, 3a/iay, PEUICHUH,

-3CTCTHYCCKOC OTHOIICHUE K BKJIrO4Yasd  3CTCTUKY

paCCY)K,ZIeHI/II‘/'I, BOCIIPUMMYUBOCTE K MATEMaTHYCCKUM acCIICKTaM
Pa3JINYHbIX BUIOB UCKYCCTBA.

- YMCThb OIICPUPOBATH IOHATUAMHU: CPCIAHCC apI/I(I)MeTH‘ICCKOe,

MeJiMaHa, HauOoJbllee W HAMMEHbIIEE 3HAYCHHUS, pa3Max,
JUCTIepCHsl, CTAHAAPTHOE OTKJIOHEHUE YUCIIOBOTO HA00OPa; YMEHHE
W3BJIEKaTh, MHTEPIPETUPOBATh HH(POPMAIINIO, IPEICTABICHHYIO B
Ta0nuIax, Ha aUarpaMmax, rpadukax, OTPaKarollyl0 CBOWCTBA
PEABHBIX MPOIECCOB M SIBICHUH; MPEICTaBIATh HHQOPMAIUIO C
MTOMOINBIO TA0NWI] W AWarpamM; HCCIIEOBAaTh CTATHUCTUYCCKHE
JIAaHHBIE, B TOM 4YHCIIE C MPUMEHEHUEM Ipa)MuecKuX METOJOB U
AJIEKTPOHHBIX CPENICTB;

- YMETb ONCPUPOBATH IMOHATUAMMU: TOUKaA, IpAMasi, IJIIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBIM YTOJ, CKPEIIMBAIOLIUECS MpsIMbIE,
NMapauICJIbHOCTE U NEPHNCHANKYIAPHOCTE IIPAMBIX U HHOCKOCTeﬁ,

YIroja MEXAy NpsAMbIMU, YIOJI MEXKIY HpSIMOﬁ U IJIOCKOCTBIO, YI'OJI
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B 06/1acTH rpa)IaHCKOro BOCIHTAHMS:

-c(hopMHPOBAHHOCTH IPAKTAHCKON MO3UIIUU 00yUYAIOIIETOCS
KaK aKTHUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHIICKOIO
oOmiecTBa, MpeJICTaBICHUE O MaTeMaTUYeCKUX OCHOBAX

MCKAY IUIOCKOCTSAMH, PACCTOAHHUC OT TOYKHM [JO IIJIOCKOCTH,
pacCToAHNE MEXKAY NPSIMBIMU, PACCTOAHUC MEXKAY ITIIOCKOCTAMMU,

- YMETb HUCIOJIB30BaTh IpPHU PECIICHUU 3aJlad U3YyYCHHBIC (baKTBI n
TCOPEMbI MIIAHUMCTPUH, YMCHUC OLCHUBATL Pa3MEPLL 00BEKTOB

(QYHKIIMOHUPOBAHUS  Pa3sAMYHBIX  CTPYKTYp, sBJeHuii, | OKPYKAIOIEro Miupa

IpoUeAyp TpakIaHCKOro ooOiecTBa (BBIOOPHI, OMPOCH U

JIpyroe), yMEHHUE B3aUMOJICHCTBOBATb C COLIMAIbHBIMU

WHCTUTYTAMH B COOTBETCTBHHM C WX (QYHKIHUCH MU U

HA3HAYECHUEM.
OK 06 IIposiBnsTh Oco3Hanne  OOy4YaIOIUMUCS ~ POCCHHACKON  TPaKJaHCKOW | - YMETh ONepUPOBaTh MOHATHIMIU: MPSMOYTOJbHAS CUCTEMa
IPaXJaHCKO- UACHTUYHOCTH. KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAWHATHI BEKTOPA,
MNaTpUOTHYCCKYTIO HCHeHaHpaBHCHHOG pa3BuTUC BHYTpCHHeI\/'I MO3MIHHU JTUMYHOCTH Ha | CKAJIAPHOC MPOU3BEACHUC, YI'OJI MCKAY BEKTOpaMH, CyMMa
MO3ULIHIO, OCHOBE TyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH HaponoB Poccuiickoil | BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH C
ACMOHCTPUPOBATH q)enepauﬂn, HUCTOPHUYECCKHUX u HAaOMOHAJIIBHO-KYJIbTYPHBIX | IIOMOMIIBIO U3YUCHHBIX (bOpMy.H KOOpAWHATBI CEPEANHBI OTPE3KaA,
OCO3HaHHOC IMOBCACHUC Tpa)munﬁ, q)OpMPIpOBaHI/Ie CUCTCMbI 3HAYMMbIX HNCHHOCTHO- | paCCTOAHUC MCKIY ABYMS TOUKAMU,

Ha OCHOBE
TPagUIMOHHBIX
00I11eYETOBEYECKUX
IICHHOCTEH, B TOM YHCJIE C
Yy4ETOM rapMOHHU3AIUU
MEKHAITHOHATBLHBIX H
Me)I(pe.HI/IFI/IOSHI)IX
OTHOUICHUH, MPUMEHATH
CTaHAapThI
aHTUKOPPYNIIMOHHOI'O
MOBEJICHUS

CMBICJIOBBIX YCTaHOBOK, aHTHKOPPYIITHOHHOTO MHPOBO33PCHUS,
MPaBOCO3HAHMUS, SKOJIOTUIECKON KYIbTYPhI, CIOCOOHOCTH CTABUTh
IENTH ¥ CTPOUTH KU3HCHHBIC TJIAHBI.

B o01acTH rpa:kaancKoro BOCHUTAHUS:

-c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK OOYYAIOIIEroCcs Kak
AKTUBHOTO W OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIecTBa,
npeJicTaBIeHUEe 0 MaTeMAaTHYECKUX OCHOBaX (DyHKIIMOHUPOBAHHS
CTPYKTYp, SIBICHHH, TPOLEAYP TIPaKIAHCKOTO
(BBIOODHIL, IpyTOE),
WHCTUTyTaMH B

Pa3JINYHBIX

O6H_IeCTBa OIIPOCHI n YMCEHUC

B3aHMOZIeI>'ICTBOBaTI) C conraJibHbIMHU

COOTBECTCTBHUU C UX (bYHKLII/Ief/i MH 1 Ha3HAYCHHECM.
B o0s1acTn MATPUHOTUYECCKOI'O BOCIIUTAHUSA:

-c(hOpMHUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HIICHTHYHOCTH,

YBaXCHUS K NPOIIJIOMY W HACTOALICMY pOCCHﬁCKOﬁ MaTCMaTHKH,

IOECHHOCTHOC OTHOIICHUEC K JOCTHXXCHHUSAM pOCCHﬁCKHX

MAaTE€MAaTHUKOB n pOCCHﬁCKOﬁ MaTeMaTHU4eCKON IIKOJIBI,

-yMeTb BBIOMpaTh NOAXOISAIINN U3YYEHHBIN METO ISl PELICHUS
3aj]]auu, pacro3HaBaTh MaTeMaTHUECKUE (DAKThI U
MaTeMaTHYEeCKHe MOAEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOUTD IIPUMEPHL
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON 1 MUPOBOM
MaTEMaTHYECKOH HayKH.

- YMETb OIIEPUPOBATH IMOHATUSMHU: CIIyYAUHBIN OIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTb CIIyYalHOTO COOBITHS; YMETbh BBIYMCIATH
BEPOSITHOCTb C  MCIOJBb30BAaHHEM IpadUIEeCKUX  METOJIOB;
NPUMEHSTh (HOPMYJIBI CIIOKEHHS W YMHOXXEHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (akTbl W (OPMyNbl TNPH PELICHUH 3a/ay;
OIICHUBATh BEPOSTHOCTH PEalbHBIX COOBITHIL, 3HAKOMCTBO CO
CIy4allHBIMM  BEIMYMHAMH; YMEHHE

NPUBOIUTH  NPUMEPHI

MMpOSABJICHUSA  3aKOHaA OONBIIMX 4YHCEN B OpUPOAHBIX U

0OIIIECTBEHHBIX SBJICHUAX




18

WCIIOJIb30BaHUE 3TUX JOCTIIKEHUH B IPYTHX HAYKaX, TEXHOJIOTUSX,
cthepax SKOHOMHUKH.
B 001acTH 1yX0OBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

-OCO3HaHME [JYXOBHBIX IIGHHOCTEHl  POCCHHCKOrO Hapoja,
c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, 3THYECKOTO
MOBEJICHUSA, CBSI3aHHO TO0 ¢ MPAKTHYECKUM MPUMEHEHHEM

JOCTIDKCHUH HAyKd U JAEATENbHOCTbIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIaJia B HOCTPOECHUE YCTOMYMB Or0 OyAyILEro.
B 001acTH 3¢TeTHYECKOI0 BOCHUTAHUS

MHDY,
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajay, PCUICHHIA,

-3CTCTUYCCKOC OTHOIICHHE K BKJIFOYasA  3CTETUKY

paccyX IeHul, BOCIPUHUMUYHUBOCTh K MaT€MAaTH4YECKUM acleKTam
Pa3JIMYHBIX BUJIOB HCKYCCTBA.

OK 07 ConeiicTBOBaThH
COXPaHEHUIO
OKpY’Karollen cpelibl,
pecypcocOepexeHuIo,
MIPUMEHATH 3HaHUS 00
W3MEHEHUH KIIMara,
MIPUHIIUIIBI OEPEKINBOTO
MTPOM3BOJICTBA,

3¢ (HeKTUBHO JIEHCTBOBATH
B UpE3BBIYAIHBIX
CUTYyaIusX

AKTUBHOE HETIPUATUE NCUCTBUIA, TPUHOCAIIUX BPE OKPYKAIOIICH
cpere.

YMeHue TpOTrHO3UPOBATH HEOIATOMPUSATHBIE JKOJIOTUYECKHE
MOCJIE/ICTBUS IPEATPUHUMACMBIX TEHCTBUN U TIPEIOTBPAIIATE UX.
Pacmmpenue OIbITA JIeSITENIBHOCTH SKOJIOTUYECKOM
HaIpPaBJICHHOCTH.

PaspabateiBaTh IJIaH pelIeHUs MPOOJEMBI C YYETOM aHaju3a
UMEIOIINXCS MaTePUAITLHBIX U HEMaTepUATBHBIX PECypPCOB.
OcCyIIecTBIATh IEJICHANPABICHHBIN MOUCK TEepeHOoca CPEACTB U
Croco00B eHWCTBUS B IPOPECCHOHALHYIO CPEY.

YMeTh EepPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U MPAKTUIECKYIO
00JIaCTH KU3HEICSITEIIbHOCTH.
Ilpennarate HOBBIE MPOEKTHI, OLEHUBATh HUAECH C MO3ULUU
HOBU3HBI, OPUTHHAILHOCTH, MPAKTHIECKON 3HAYUMOCTH.

JlaBaTh OIIEHKY HOBBIM CHTYallUsiM, BHOCHUTb KOPPEKTHBBHI B
JIeATEeTLHOCTD, OIIEHUBATH COOTBETCTBHUE PE3YIIHTATOB IIEIISIM.

B o0s1acTn AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHMUSA:

-OCO3HAaHHWE JyXOBHBIX LIEHHOCTEH POCCHUHCKOrO  Hapoja,
c(hopMUPOBAaHHOCTh, HPABCTBEHHOTO  CO3HAHUSA, OJTHYECKOTO
MOBEACHUS, CBSI3aHHO IO C MPAKTUUYECKUM MPUMEHECHUEM

- yMeThb ONEpUpOBaTh IMOHITUSMH: (QYHKIUS, HENpepbIBHAS
GyHKIHS,

UHTETpa;

[IPOM3BOJHAsA, MepBOOOpasHas,  ONpelesICHHBIN

YMETb HaxXOAWUTb IPOU3BOAHBIC JJIEMEHTApPHBIX

(GYHKIWH, WCHONB3Ysl CIpPABOYHBIC MaTepUalbl; MCCIENOBATh B
NPOCTEHIINX Cilydasx (PyHKIMH HAa MOHOTOHHOCTb, HAaXOJHUTb
HauOoJNbIIUE W HAaUMCEHBIINE 3HA4YeHUs (YHKIMA; CTPOUTH

rpadUKd  MHOTOYJICHOB €  HCIOJB30BaHHEM

MAaTEMAaTHYCCKOT O

anmapara
aHanM3a, TMPUMEHITh MPOHM3BOAHYIO MPH

peleHny  3ajady  Ha  JBW)KEHHE;  peliaTth  MPakTHKO-
OpHEHTUPOBAHHBIC 3aJaydl Ha HauOOJIPIIMNE W HaUMEHbIINE
3HAYEHHs, Ha HAXO0XKIEHHE IIyTH, CKOPOCTH U YCKOPEHUS,

- YMETH OIIEPUPOBATH IMOHATHAMU: ABUKCHHUC B IIPOCTPAHCTBE,
noJo0HbIe (Urypsl B NMPOCTPAHCTBE; HCHOJIb30BaTh OTHOLICHHUE
TUIOMIA/Iel TMOBEPXHOCTEH W 00BEMOB MOAOOHBIX (GUTYyp TpH
pELIEHNH 33/1a4;

- YMETb BBIYUCIATH T'€OMCTPUUCCKHUEC BEIIMYUHBI ()I.]'II/IHa, yrou,
TUI0MIA/lb, 00BEM, TUIOIIA b TOBEPXHOCTH), HCIIONb3YS N3y9YEeHHBIE

(hOpMYIIBI ¥ METOIBI
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JIOCTMXKCHUN HAayKH W JICSATCIBLHOCTBIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYHB Or0 OYAyIIEero.

B ob1acTu Tpy10BOTO BOCIUTAHUS:

-TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTHU TPYIOJIFOOUS, HHTEPEC
K pasmmuael M chepaM TpodecCHOHATBHOW MEATEIHHOCTH,
CBS3aHHBIM C MaTeMaTUKOH M e€ TPWIOKCHHUSIMU, YMCHUC
coBepIIaTh OCO3HaHHBIM BBIOOp Oymymed mpodeccuun u
pean30BhIBaTh COOCTBCHHBIC JKU3HEHHBIC TIAHBI, TOTOBHOCTh U
CIIOCOOHOCTH K

MaTeMaTH4ecKoMy  OOpa3OBaHUIO |

€aM000pa30BaHMIO Ha MPOTSDKEHUM BCEH KHU3HM, TOTOBHOCThH K

aKTI/IBHOMy y‘IaCTI/IIO B pCHIeHI/II/I HpaKTI/I‘IGCKI/IX 3a1a4
MaTeMaTUYECKON HampaBIEHHOCTH.

B 00;1acTH 3K0J10THYECKOT0 BOCIIMTAHUS

-c(hOpMHUPOBAHHOCTh  IKOJOTMYECKON KYyJbTYphI, IOHUMaHUE

BIMSHMS COLMAIBHO-DKOHOMHUYECKUX TIPOLIECCOB HAa COCTOSIHHE
NPUPOJHOM W COLMUANbHON cpelpl, OCO3HaHUE TII0OATBHOTO
XapakTepa dKOJIOTHIECKUX Npo0iieM, OpHUEeHTAIUS Ha IPUMEHEHHUE
MaTeMaTHYeCKUX 3HAaHWW JJsl pelleHus 3agad B 00nacTu
OKpYKarollle cpeibl, MIAHUPOBAHUE IOCTYINKOB M OLEHKH HX

BO3MOKHBIX HOCJ'ICI[CTBI/Iﬁ AJI OKPYIKaro H.Ieﬁ CpeAbl.

[IK 1.4. [TpousBoauTh
pacyeTbl TEXHUKO-
9KOHOMHYECKOTO
000CHOBaHUSI

npeaiiaracMoro mpoekKTa.

B o6s1acTH TPY10BOr0 BOCIMTAHMS:

-TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTHU TPYIOIFO0US, HHTEPEC
K pamuHbl M chepam mnpodecCHOHATbHON JIEATSIILHOCTH,
CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE
coBepIIaTh OCO3HaHHBIM BHIOOp Oymymed mnpodeccuu u
pealn30BLIBATh COOCTBEHHBIE YKU3HEHHBIE IUIAaHBI, TOTOBHOCTh H
CIOCOOHOCTH K MaTeMaTU4eCKOMY 00pa30BaHUIO u
caM000pa30BaHUI0 Ha TMPOTSHKCHHH BCEHW >KM3HH, TOTOBHOCTH K
aKTUBHOMY y4YacTHUIO B pELICHUU MPAKTUUYECKUX  3aaay
MaTeMaTUYECKOU HAIPaBIEHHOCTH.

- YMETb ONEPUPOBATH MOHATUSIMH: CTEIIEHb YHCIIA, JJorapruhm
qyunciia; yMCHUC BBINTOJIHATH BEIYUCIICHUC 3HAa4YCHUHU U
npeoOpa3oBaHus BHIPAKCHHUH CO CTETIEHSIMHU | JIoraprudMamu,
peoOpa3oBaHus IPOOHO-PAIMOHATIBHBIX BBIPAKCHHIA;

- YMETh p€liaTh TEKCTOBBIC 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCJIIC
Ha MPOICHTHI, JIOJIU U YaCTH, Ha JBIKCHHE, paboTy, CTOMMOCTh
TOBApOB M YCIIYT, HAJIOTH, 3aJIa4d U3 00JaCTH yIpaBICHHs
JUYHBIMHU U CEMEHHBIMH (DUHAHCAMM); COCTABIISITh BRIPAYKCHHS,
YpaBHCHUS, HEPABCHCTBA U UX CUCTEMEI 110 YCJIOBUIO 3a/la4H,
HCCIIEIOBATH TIOYUYEHHOE PENICHHE M OIIEHUBATD
MPAaBONOI00HOCTh PE3YJILTATOR;

- YMETh OIIEPUPOBATH TIOHATUAMHE: CpPeIHEE apU(PMETHIECKOE,
MeMaHa, HanOoJIbIIee U HAUMEHBIIIeE 3HAUCHHS, pa3Max,
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JIUCTIEPCHS, CTAaHAAPTHOE OTKJIOHCHUE YUCIIOBOTO HA0OPa; YMETh
W3BJICKATh, HHTEPIPETUPOBATH HHPOPMAIIUIO, TPEICTABICHHYIO B
TabinIax, Ha Iuarpammax, rpadukax, OTpaXkaronIyro CBOMCTBa
PCAIBHBIX TPOIICCCOB U SIBJICHUIA; IPEICTABISITh MHGOPMAIIHIO C
MOMOIILIO TAOUI] U TUArpaMM; HCCIIEeI0BATh CTATHCTHUECKHIE
JTAHHBIC, B TOM YHUCJIC C MPUMECHEHUEM TPaQUIESCKUX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

-BIIaJICTh METOJIAMH JIOKA3aTEIbCTB, A ITTOPUTMAMHK PEIICHUS
3aj1a4; yMeHHE (hOPMYJIUPOBAThH OMPEIEICHHUS, aKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJMTH JIOKA3aTEIbHbIC
paccykKIeHus B XOJIe PELICHHUS 3a/1a4;

- yMETh ONIEpUPOBAThH TOHATUSMH: CTETIEHb Yncia, Jorapudm
YKCIIa; YMEHUE BBITIONHATH BEIYUCIICHUE 3HAYCHUH U
MpeoOpa3oBaHus BRIPAKEHUH CO CTEIICHIMH U JIOrapupMamH,
npeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX BRIPAKCHUIA,

[IK 2.2. BeIomaHATE
TEXHUYECKUE YESPTEHKH.

B o6s1acTH TPY10BOr0 BOCIMTAHMS:

-TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTHU TPYIOIIFO0US, HHTEPEC
K pamuHbl M chepam mpodeccHoHATbHON JIEATEIILHOCTH,
CBSI3aHHBIM C MAaTeMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHE
coBepIIaTh OCO3HaHHBIM BHIOOp Oymymed mnpodeccuu u
pean30BLIBaTh COOCTBEHHBIE XU3HEHHBIE IUIaHBI, TOTOBHOCTh U
CIOCOOHOCTH K MaTeMaTUYECKOMY 00pa30BaHUIO u
caM000pa30BaHUI0 Ha MPOTSDKEHWHM BCEU >KU3HU, TOTOBHOCTH K
AKTUBHOMY y4YaCTUIO B PpELICHUU NPAKTUUYECKUX  3aday
MaTeMaTUYeCKOW HapaBIEHHOCTH.

- YMETb ONEePHPOBATh MOHATHAMU: TOUKA, IPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAaHHBIN YIroJl, CKPEIIUBAOIINECS NPSMBIE,
NapauleNIbHOCTh U TIEPIIEHIUKYIIIPHOCTD NPSMBIX M INIOCKOCTEH,
YToJ MKy NPSMBIMH, YTOJ MEKILY MPSIMOH U TTIOCKOCTBIO, YTOM
MEX]Y TUIOCKOCTSMH, PACCTOSTHIE OT TOYKH JI0 TNIOCKOCTH,
PACCTOSIHUE MEK/Ty NPSMBIMHU, PACCTOSIHUE MEK/TY TUIOCKOCTSIMH;
YMCEHHUE UCII0JIB30BAaTh IPU PCIICHUHN 3a1a4 U3YUCHHBIC (baKTBI u
TEOpEeMbI INTAHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY>KaloOILIero Mupa;

- YMETh OIICPpUPOBATH IMOHATUAMU. MHOTOTPaHHUK, CCUCHHUC
MHOTOIpaHHHUKA, Ky0, apajuiesenune, Ipu3Ma, IipaMuia,
¢durypa v NoBepxXHOCTh BpPallICHUSs, IMIIMHJIP, KOHYC, 1Iap, cdepa,
cedeHust QUTYphI BpallleHus, IIIOCKOCTh, Kacarommasics cepsl,
UWIMHIPA, KOHYCA, MJI0MIAAb MOBEPXHOCTH MTUPAMHIBI, IPU3MBI,
KOHYyCa, IIMIHH/PA, IJI0MIaAb chephl, 00beM Kyoa,
NPSAMOYTOJIBHOTO Tapajuieenunena, MupaMuIbl, IPU3MBbI,
UIMHJIPA, KOHYca, [apa; YMEHUE H300pakaTh MHOTOTPAHHUKH H
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MOBEPXHOCTH BPAILIEHHUS, X CEUEHUS OT PYKH, C TOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPEICTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NPaBUIbHBIE MHOTOTPAaHHHUKHY;

- YMETh ONEepUPOBAThH TOHATHAMHU: IBUKEHHE B IPOCTPAHCTBE,
no00HbIe GUTYPHI B IPOCTPAHCTBE; UCTIOIB30BaTh OTHOIICHHUE
TUIOMIA/Iel TTOBEPXHOCTEH M 00EMOB MTOTOOHBIX (GUTYD MIPH
pelIeHny 3a/1a4;

- YMETbh BBIYUCIATH F€OMETpUYECKUe BETUYHHBI (AJTMHA, yToll,
TUIOMIA/Tb, 00bEM, TUTOMIAAb MOBEPXHOCTH ), UCTIONB3YS U3yICHHBIC
(hOpPMYJIBI U METOIBI;

- YMETh ONepUPOBATh MOHATHAMMU: MPSMOYTOJIbHAS CUCTEMA
KOOpIMHAT, KOOPIUHATH TOYKH, BEKTOP, KOOPAHHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEIEHUE, YTOJI MEX/Ty BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIAHUTH C
MOMOIIBIO H3YYEeHHBIX ()OPMYIT KOOPIMHATHI CEPEANHBI OTPE3Ka,
paccTosiHUEe MEXIy IBYMS TOUKaMH;

-yMeTh BBIOMPATH TOAXOMAIINI U3YYSHHBIH METOT ISl pEIICHHS
3aj]]auu, pacro3HaBaTh MaTeMaTHUECKUE (DaKThI U
MaTEeMaTHYECKUE MOJIEIH B PUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UICKYCCTBE; YMEHHE TIPUBOIUTH PUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON 1 MUPOBOM
MaTeMaTHYeCKOW HAyKH.
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2. CTPYKTYPA U COJEP)KAHUE YYEBHOUN JUCIUILIVHBI

2.1. O0bem yueOHO JUCHMILIMHBI U BHAbI y4e0OHOIH padoThl

Bun yuebHoli paboTbl

O0beM B yacax

O06beM 00pa3oBaTebHON MPOTPaAMMBbI JUCIUILTUHBI 232
B T.4.

1. OcHOBHOE co/iepKaHuE 198
BT. 4..

TEOPETUIECKOE O0yUeHUE 180
MIPaKTUYECKHUE 3aHATHS 18
[IpodeccnoHabHO OPUCHTHPOBAHHOE COJICPIKAHUE 26
BT. 4..

TEOPETUYECKOE 00YUCHUE

MIPaKTUYECKHUE 3aHITUSI 26
NuauBuyanbHbIA POEKT HET
Koncynpranus 2
[IpomexyTrouHas aTTecTanus (IK3aMeH) 6
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2.2. TeMaTHYeCKHUil IVIAH U COJePKAHNE TUCIHUILTAHBI

Copep:xanne yaeOHOTO MaTepuaia (OCHOBHOE U

Hanmenosanue npogecCHOHANTEHO OPUEHTHPOBAHHOE), Ob6vem | @opmupyemble
pa3znesnoB U TeM 71a00paTOPHBIE U IIPAKTUIECKUE 3aHATHS, 4acoB KOMIIETCHLIUU
MIPUKJIATHON MOy (TIPH HAJIMYHH )
1 2 3 4
OCHOBHOE COJIep)KaHHE
Paznen 1. IloBTopenne kypca MaTeMaTHKA OCHOBHOW IIIKOJIBI 16 OK 01, OK 02,
Tema 1.1 Conepxanue yueOHOTO MaTepHraa OK 03, OK 04,
Llenb 1 3a1aun Llenb ¥ 33124 MATEMATUKU [IPU OCBOEHUH OK 05, OK 06
MAaTEMaTUKH IIPH | CIICIHAIBHOCTH. I1IK 1.4,
OCBOEHHH Bas3oBble 3HAHKS U YMEHUS 10 MATEMATUKE B MK 2.2
CIEIMATBHOCTH. npodecCHOHANBHON U B TOBCEAHEBHON
Yucna n JIeITEILHOCTH.
BBIYHCIICHUS JeicTBrs HaJ IIOJIOKUTEIbHBIMU U
OTPHULATEIBHBIMH YHCIIaMH, C OOBIKHOBEHHBIMH U
JECATUYHBIMHU IPOOSMHU.
JeiictBus co creneHsMu, (OpMYITbI COKPAIIEHHOTO
YMHOXKEHUS
KoMOuHMpoBaHHOE 3aHATHE 2
Tema 1.2 Conepkanue yueOHOTO MaTepuasa
[IponenTHBIE [Ipocteie mponeHTs!, pa3Hble CIOCOOBI UX
BBIYHCJICHUS. BeIuHcieHus. JInHeHHbIe, KBaApaTHBIE, TPOOHO-
YpaBHeHus 1 JINHEWHBIE YPaBHEHUS U HEPABEHCTBA
HEpaBEeHCTBA KoMOurHnpoBaHHOE 3aHATHE 6
Tema 1.3. [IpodeccrnonanbHO OPUEHTUPOBAHHOE CONIEPIKAHUE
[IpouenTHBIE (conepxaHne MPUKIATHOTO MOYJIS)
BBIYHCIICHHS B [IpocTeie u croxkHbIe poeHTHI. [IporieHTHBIE
npodeccuoHallbH | BBIYMCICHHUS B PO(ECCHOHATBHBIX 3aa4ax
BIX 3aj]auax
[IpakTuueckoe 3aHsATHE 2
Tema 1.4 Conepxanue yueOHOro MaTepuana
Pewenue 3anau. Brraucnenust u mpeobpa3oBaHusl. Y paBHEHUS U
Bxognoit HepaBeHCTBA. [ eoMeTpus Ha MIIOCKOCTH
KOHTPOJIb KomOunupoBanHoe 3anaTue 4
[IpakTiueckoe 3aHsTHE 2
Pazgen 2. Crenenu u kopHu. CTeneHHas, moka3zareiabHas U 42 OK 01, OK 03,
norapupmudeckas GyHKIUH OK 04, OK 07
Tewma 2.1 Copnepxanre yueOHOTO MaTepuasia K 1.4, 11K 2.2
Crenennas [TonsTe KopHA n-0if cTENEHN U3 AEHCTBUTEIBHOIO
(ynkms, ee yucna. yHKun y = VX ux cBoiicTBa u rpauKy.
CBOJCTBA. CgoiicTBa KOpHA n-oif cteneHu. [IpeobpazoBanme
IIpeobpaszoBanue | ppparmOHATBHBIX BBIPAKEHUI
BBIPAIKCHUH C KomOunupoBanHoe 3anaTue 4

KOpHSIMH N-0i
CTETIeH!

Conepxannue yaeOHOTO MaTepraa
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Tema 2.2 [ToHsATHE CTENIEHH C paITMOHAILHBIM ITOKa3aTeJIeM.
CoiicTBa CreneHHble QYHKINH, MX CBOMCTBA U TpaQUKH
CTEIIEHH C KombOurnpoBanHoe 3aHsTHE 6
palOHANBHBIM U
JIEUCTBUTEIbHBIM
MOKa3aTessIMU
Tema 2.3 Conepxkanue yueOHOTO MaTepuana
Pewenne PaBHOCWIIBHOCTBH UPPALMOHAIIBHBIX YPABHEHUM.
HPPalMOHANBHEIX | MeTOo/bl MX peIICHHs
ypaBHEHHI KomOunupoBanHoe 3aHATHE 4
Tema 2.4 Conepkanue yueOHOTO MaTepuaa
ITokazarenbHas CreneHb ¢ IPOU3BOIBHBIM ACHCTBUTEIbHBIM
byHKIM, ee nokazateneM. OnpeneneHue nokazaTeaIbHOM
CBOICTBA. (yHKUIMU U ee CBOMCTBAa. 3HAKOMCTBO C
IToxaszaTenbHble MIPUMEHEHUEM TT0Ka3aTelbHON QyHKINU. Pemenue
ypaBHEHUS U [I0Ka3aTeNbHbIX YPAaBHEHUI METOJOM ypaBHUBAaHUS
HEPABEHCTBA IoKa3aTenel, METOOM BBEIECHUS HOBOI
MEePEMEHHOM, PYHKIUOHATBHO-TPahUIeCKUM
MeTonoM. Perienne nokasarebHBIX HEPAaBEHCTB
KoMOurHMpoBaHHOE 3aHATHE 8
Tema 2.5 Conepkanue yueOHOTO MaTepuasa
Jlorapudwm uncna. | Jlorapudm uncna. CBoiicTsa gorapudmos.
CaoiicTBa Oneparttus JIoTapuQpMUPOBAHHS
norapumMoB KomOuHHpOBaHHOE 3aHSTHE 8
Tema 2.6 Conepxanue yaeOHOTO MaTepuana
Jlorapudmudecka | Jlorapudmudeckas GyHKIHSA U €€ CBONCTBA.
st pyHKIIHSA, €€ [Monsitue norapudmudeckoro ypaHenus. Oneparus
CBOHCTBA. MOTEHIMPOBaHUS. TPH OCHOBHBIX METOJa PEILICHUS
Jlorapudmuueckn | jorapu(h)MHIECKHX YPABHEHHUI: (PYHKIIMOHAILHO-
€ YpaBHEHHA, rpadUUecKuii, METO] IOTEHIIPOBAHUS, METO/
HEpaBEeHCTBA BBeJICHUs1 HOBOW niepemMeHHo#. Jlorapudmuueckne
HEpaBEeHCTBA
KomOuHrpoBaHHOE 3aHATHE 2
Tema 2.7 [IpodeccrnonanbHO OPUEHTUPOBAHHOE CONIEPIKAHUE
Jlorapumei B (conmeprkanue MPUKIATHOTO MOIYJIS)
TIPUPOJIE U [Mpumenenue orapudma. Jlorapupmudeckas
TEXHUKE crpaib B Ipupoe. Ee mareMaTnueckue cBOcTBa
IIpakTnueckoe 3ansTHe 4
Tema 2.8 Conepxanne yaeOHOTO MaTeprana
Pemenue 3anau. CreneHHasi, HOKa3aTeJbHasl U JIorapupMuyecKast
Crenennas, (dhynakun. Pemenne ypaBHeHHHA
nokasareinbHas 1 | KOMOMHMPOBAHHOE 3aHSTHE 2
norapupmudeckas [IpakTnueckoe 3ansaTHE 2
dhyHKIIIT
Paznen 3. OcHoBbI TpuroHomeTpun. TpuronomMerpuieckue QyHKIHHA 26 OK 01, OK 02,
Tema 3.1 Conepxanue yueOHOro MaTepuana OK 03, OK 04,
Tpuronomerpuuec | Paguannas mepa yria. [I0BOPOT TOUYKH BOKPYT OK 05

Kne GyHKIUH

Haydajla KOOpJAUHAT. OHpGZ{eJ’ICHI/Ie CHUHYCAa,
KOCHHYCA, TAHTC€HCA U KOTAaHI'CHCA. 3HaKu CHUHYCa,
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IIPOU3BOJILHOTO KOCHHYCa, TAHI'€HCA U KOTAaHI'€HCA T10 YETBEPTSIM.
yIiia, 9uciia 3aBHCUMOCTD MEXY CHHYCOM, KOCHHYCOM,
TAHI€HCOM U KOTAaHI€HCOM OJHOTO M TOTO )K€ yIJia
KomOunupoBanHoe 3aHATHE 4
Tema 3.2 Conepkanue yueOHOTO MaTepuaa
OcCHOBHBIC Tpuronomerpudeckne ToxkaecTra. IIpeodpazopanms
TPUTOHOMETPUYEC | MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKEHHIH.
KHe TOXJEeCTBa CuHyc, KOCHHYC, TAHT'€HC 1 KOTAHTE€HC YIJIOB O - 0O
KoMmOnHUpoBaHHOE 3aHATHE 4
Tema 3.3 Conepkanue yueOHOTO MaTepuaa
Tpuronomerpuyec | O6nacTb onpeaeleHUst 1 MHOKECTBO 3HAYCHU I
kue QyHKIUH, UX | TPUrOHOMETpUYIECKUX (pyHKIHH. UETHOCTS,
CBOHCTBA U HEYETHOCTb, IEPHOAUIHOCTH TPUTOHOMETPUIECKUX
rpaduku ¢ynkuuit. CoiicTBa 1 rpaduku QyHKIHMN Y = COS X,
y =sin x, y =tg X, y = ctg x. C;xaTue 1 pacTsHKeHHe
rpaMKOB TPUTOHOMETPHUYECKHUX (PYHKIIHIA.
[IpeoOpazoBanue rpaUKOB TPUTOHOMETPHUIECKUX
byHKIUI
KomOunnpoBanHoe 3aHATHE 6
Tema 3.4 Conepxanre yueOHOTO MaTepHana
Ob6patHsie OO0paTHbIe TpUroHOMETpHUeCKre PyHKIHU. Mx
TPUTOHOMETPUYEC | CBOWCTBA U TPaUKH.
Kue GyHKIUH KoMmOuHMpoBaHHOE 3aHATHE 4
Tema 3.5 Coneprxkanre yueOHOTO MaTepHana
Tpuronomerpudec | YpaBHeHHUE cOS X = a. YpaBHEHHE Sin X = a.
KHE YpaBHEHUA U | YpaBHeHHe tg X = a, ctg X = a. Penrenue
HEpaBeHCTBA TPUTOHOMETPUUECKUX YPaBHEHHI OCHOBHBIX THIIOB!
MpOCTeNIINe TPUTOHOMETPUIECKUE YPAaBHEHNS,
CBOJSILMECS K KBaJPAaTHBIM., pelliacMble
pa3iokeHHeM Ha MHOXHTEIH!, OJTHOPO/THBIE.
[Ipocreiimue TPUrOHOMETPUYECKHUE HEPABEHCTBA
KoMOuaHnpOBaHHOE 3aHATHE 4
Tema 3.6 Conepxanue yaeOHOTO MaTepuana
Pemenue 3anau. [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX
OcHOBBI BbIp@)XKEHUH. PerieHne TpUroHoMeTpuIeckux
TPUTOHOMETPUH. YpaBHEHUH W HEPABEHCTB B TOM YHCIIE C
Tpuronomerpuyec | UCHOIB30BAHUEM CBOMCTB (DyHKIIMI
Kue GyHKIUU KoMOMHUpPOBaHHOE 3aHATHE. 2
[IpakTiueckoe 3aHsTHE 2
Paznen 4. [IponsBonHas u nepBooOpa3Has GyHKLIUH 50
Tema 4.1 [lonstne | Conepxkanue yueOHOro MaTepuaia OK 01, OK 03,
TIPOM3BOIHOM. [Ipupamenne aprymenTa. [Ipupamenune QyHknnu. OK 04, OK 06,
dopMyIbl U 3agaun, IpUBOAAIIME K MOHITUIO TPOU3BOIHOM. OK 07,
npaBuiia OmpeneneHre MPOU3BOTHON. ATOPUTM OTHICKAHWSI IIK 1.4, 11K 2.2
nuddepennupoBa | mpousBoaHOM. Dopmyisl quddepeHInpoBaHs.
HUSA [IpaBuna quddepennmponanus
KomOunrpoBanHOe 3aHATHE 8

Conepxannue yaeOHOTO MaTepraa
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Tema 4.2 ITousarue
0 HETMIPEPBIBHOCTH
¢dbynaxun. Meton

[ousitue HenpepbiBHOM (QyHKIMKM. CBOHCTBA
HenpepbiBHON QyHKIMU. CBA3b MEXKITY
HEMPEPBIBHOCTHIO U TUPPEPEHITPYEMOCTHIO

HWHTEPBAJIOB (byHKITUH B TOYKE. AJITOPUTM PEIICHUS HEPABCHCTB
METOJIOM MHTEPBAJIOB
KoMmOnHUpoBaHHOE 3aHATHE
Tema 4.3 Conepkanue yueOHOTO MaTepuaa
I'eomerpuyeckuii | ['eomeTpuuecKkuii CMBICI TPOU3BOAHON (PYHKIIUN —

" HU3UIEeCKUit
CMBICT

YTII0BOH KO3 PHUIMEHT KacaTeabHON K TpaduKy
(hyHKIIUM B TOUKE. Y paBHEHHE KacaTelnbHOMN K

MIPOM3BOAHOM rpaduky GyHKIHH. AITOPATM COCTaBJICHHS
YpaBHEHHS KacaTeNbHOU K rpaduky dyHKImu y=1f(X)
KomOunupoBanHoe 3aHaTHE

Tema 4.4 Conepxkanre yueOHOTO MaTepHana

MOHOTOHHOCTB Bospacranue u yOpiBanue )yHKIIMU, COOTBETCTBHUE

¢ynkuuu. Todku

BO3pacTaHus 1 yObIBaHUS QYHKIIMU 3HAKY

IKCTpEMyMa MIPOU3BOJHOM. 3ajaun HA MAKCUMYM U MUHUMYM.
ANTOpHUTM HccieoBaHus (PYHKIIMN U TOCTPOCHUS
ee rpaduka ¢ MOMOIIBIO MPOU3BOAHOMN
KoMOurHMpOoBaHHOE 3aHATHE

Tema 4.5 Conepxkanue yueOHOTO MaTepuasa

WccaenoBanue Hccnenopanue GyHKIIMM HA MOHOTOHHOCTD U

byHKIHI H MIOCTPOCHNE TPaduKOB

MOCTPOCHUE KomOunnpoBanHoe 3aHATHE

rpadukoB

Tema 4.6 Conepxanue yueOHOro MaTepuana

Haubonsblee u

Haxoxneune HauOoJIbIIEro U HAaUMEHBIIIETO

HanMeHbIIee 3Ha4YeHUI QyHKIMH, TOcTpoeHHe Tpad)uKOB ¢
3HAYECHUS UCIIOJIb30BaHUEM alapaTa MaTeMaTHUECKOI0
GyHKIUH aHaJM3a

KomOunupoBanHoe 3aHaTHE
Tema 4.7 [IpodeccnonanbHO OPUEHTHPOBAHHOE CO/ICPIKAHHE
Haxoxnenue (comeprxaHue NPUKIIATHOTO MOLYJIs)
ONTUMAJILHOTO Haumensiuee n Hanbosb1Iee 3HaUeHNE QYHKINU

pe3yibTara ¢
MOMOLLBIO
[IPOU3BOAHOM B

HpaKTquCKOC 3aHATUC

MPAKTUYCCKUX

3ajayax

Tema 4.8 Conepxannue yaeOHOTO MaTeprana

[TepBooOpazHas O3HAKOMIICHHE C TIOHATHEM MHTETpalia U

GhyHKIHIH. nepBooOpazHoi st GpyHkuuu y=f(x). Pemenne
[IpaBuna 3aJ1a4 Ha CBS3b MEPBOOOPA3HON U €€ MTPON3BOIHOM,
HaXOXKICHUS BBIYMCIICHHE TIEPBOOOPA3HOM 111 JaHHON (QYHKIHH.
epBOOOPa3HBIX Tabnuua Gopmyn 11 HaxoXKAESHUS IEPBOOOPA3HBIX.

N3ydenne npaBuia BEIYUCICHHS TEPBOOOPAZHOIMA

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Conepkanre yueOHOTO MaTepHana
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Tema 4.9 3agaun, TPUBOIAIITNE K TTOHITHIO OTPEICIICHHOTO
[Tnomanp WHTETrpaia — 0 BEIYUCICHUH TI0MIA M
KPUBOJIMHENHON KpuBOJIMHEHHOM Tpanenuu. [Tonarue
Tpanenuu. onpeenéHHoro uurerpana. I'eomeTpuyeckui u
dopmyna (u3NUecKuii CMBICH ONIPEIeIEHHOTO HHTETpaa.
Hetotona — ®opmyna Herotona — JleitOunra.
Jleiitbauna Pemienue 3anau Ha npuMeHEHNE UHTETpaIa IS
BBIYUCICHUS (PU3NUECKUX BEIUUMH U IUTOIaneit
KoMmOnHUpoBaHHOE 3aHATHE 4
Tema 4.10 Conepxkanue yueOHOTO MaTepuaa
Pemrenne 3amay. ®opmynsl U paBmiTa AuQPepeHITIPOBAHHS.
IIpousBoanas u HccnenoBanne hyHKINI ¢ TOMOIIBIO TPOU3BOTHOM.
nepBooOpazHas HaunOonpiee 1 HauMeHblIee 3HaUCHUS! (DYHKIINH.
GbyHKIIH. Brruncnenne nepsoobpaszHoii. [lpumenenme
epBOOOpa3HOM
KoMOuHMpoBaHHOE 3aHATHE 2
[IpakTudeckoe 3aHsTHE 2
Paznen 5 Ilpsmele u mtockocTu B mpocTpancTBe. KoopInHaTh M BEKTOPHI 30 OK 01, OK 03,
B ITPOCTPAHCTBE OK 04, OK 07
Tema 5.1. Conepxanre yueOHOTO MaTepHana I[IK 1.4, TIK 2.2
OcHOBHBIE [Ipenmer crepeomeTprn. OCHOBHBIE TOHATHUS
MOHATHS (Touka, mpsimasi, MIOCKOCTb, TPOCTPAHCTBO).
CTEPEOMETPHH. OCHOBHBIE aKCHOMBI CTEPEOMETPHH.
Pacnonoxenue [Iepecekaromuecs, napaieabHble U
OPSMBIX U CKPELIMBAIOLINECS MPsIMBbIE. YTOJ MEXIY IPSIMBIMU
IJIOCKOCTEN B TipocTpaHcTBe. [lepreHAnKyIIPHOCTD NPSMBIX.
OCHOBHBIE TPOCTPAHCTBEHHBIE (UTYPHI
KoMOuaHMpoBaHHOE 3aHATHE 4
Tema 5.2. Conepxanue yaeOHOTO MaTepuana
Iapannensnocts | [TapamienbHbie IpsiMast U IOCKOCTh. OnpeeneHue.
npsAMBIX, mpamoi | [IpusHak. CBoiicTBa.
Y TUIOCKOCTH, [Tapannensuble iockoctu. Onpenenenue. [Ipr3Hak.
IJIOCKOCTEH CsoiicTBa.
Terpasap u ero snementsl. [lapamienenunen u ero
aneMeHThl. CBOICTBA MPOTUBOIIOIOKHBIX TpaHel 1
nuaroHaneil napamenenuneaa. [locrpoenue
OCHOBHBIX CEUECHUN
KomOuHrpoBanHOE 3aHATHE 6
Tema 5.3. Coneprkanre yueOHOTO MaTepHana
[Mepnenpuxynsapu | INepnennukynspHsie npsivbie. [lapariensHbie
OCTb TPSIMBIX, MpsSIMbIe, TIEPIICHAUKYJISIPHBIE K TUIOCKOCTH.
psIMON U [Ipu3Hak neprneHANKyYIAPHOCTH IPAMON 1
MJIOCKOCTH, TUIOCKOCTH
IJIOCKOCTEN KomOuHrpoBanHOE 3aHATHE 4
Tema 5.4. Conepxanue yueOHOro MaTepuana

ITepnenaukysp u
HaKJIOHHAS.
Teopema o Tpex
HEPIeHIUKYIIIpax

Ilepienaukyssip U HakJIOHHas. TeopeMma o Tpex
MEepIeHANKYIsIpax. YToa MexXay NpsIMon u
IIJIOCKOCTBIO.
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Yron Mexay miockocTsMu. [lepneHaukynsapHbie
IJIOCKOCTH.
PaccTosinus B mpocTpaHCTBE

KoMmOnHUpoBaHHOE 3aHATHE 4
Tema 5.5. Copeprxanre yueOHOTO MaTepuana
Koopaunats! n JlexapToBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI
BEKTOPHI B B npoctpancTBe. CI0KEeHUE U BBIYUTAaHUE BEKTOPOB.
MIPOCTPAHCTBE YMHOKeHHue BeKTopa Ha uncio. CkanspHoe
Ipou3BeieHNe BEeKTOpoB. IIpocreiine 3agaun B
KOOpAnHAaTax
KomOunupoBanHoe 3aHATHE 4
Tema 5.6. [Ipsimble | [IpodeccrnonasbHO OPUEHTUPOBAHHOE COACPIKaHUE
Y TUTOCKOCTH B (conepxaHue TPUKIATHOTO MOJYJIs)
MIPaKTHYECKUX B3aumnoe pacrnosokeHue MpsiMbIX B IPOCTPAHCTBE.
3a7a4ax [TapamienpHOCTH NPSIMOM U INIOCKOCTH,
NapayieNbHOCTh INIOCKOCTEH, IEPIEHANKYIIPHOCTD
IJIOCKOCTEN. Pacrionoxenue npsMbIX U INIOCKOCTEN
B OKpY’KaroleM Mupe (IpUpoze, apXUTEKType,
TeXHHKe). Perenue npakTHKO-OpueHTUPOBAHHBIX
3aja4
[IpakTudeckoe 3aHsTHE 4
Tema 5.7 Conepxkanue yueOHOTO MaTepuasa
Pewenune 3anau. PacnonoxeHnue npsiMbIX U INIOCKOCTEHR B
[Ipsimble 1 npoctpaHcTBe. llepneHIuKyIsIpHOCT U
IIOCKOCTH, NapajuIeIbHOCTb MPSMBIX U INIOCKOCTEN. JleKapTOBbI
KOOPAWHATHI U KOOPAWHATHI B IPOCTPAaHCTBE. BekTophI B
BEKTOPHI B npoctpancTBe. CI0KeHHE U BBIYUTAaHUE BEKTOPOB.
MIPOCTPAHCTBE YMHOKeHHe BeKTopa Ha uncio. KoopauHarst
BEKTOpa
KomOuHrpoBanHOe 3aHATHE 2
[IpakTHueckoe 3aHsTHE 2
Paznen 6. 34 OK 01, OK 04,
MHororpaHHUKH OK 06, OK 07
U TeNa BpalleHus IIK1.4,TIK 2.2
Tema 6.1 [Ipuzma, | ComepikaHue yuaeOHOTO MaTepHaia
napannenenunen, | Ilpusma (HakiioHHAs, psMasi, IpaBUIbHAS) U €€
KyO, nupamuza u | sanemenTtsl. [lapamnenenumnen. CBoiicTBa
UX CEYEHHS MpSIMOYTOJIbHOTO Napaiutenenunena. Kyo.
[Mupamuna u e€ snementsl. [IpaBunsHas nupamuna
KomOuHrpoBanHOE 3aHATHE 8
Tema 6.2 Conepxanue yueOHOro MaTepuana
[IpaBunbHbIE [Inomans NOBEpXHOCTH MHOTOTPAHHUKOB.
MHOTOTpaHHuKU B | IIpocTeiinie koMOMHAIMK MHOIOI'PAaHHUKOB.
KU3HH Brruncnenne 31eMeHTOB IPOCTPAHCTBEHHBIX (QUTYD
(p€bpa, nuaronanw, yrisl). [IpaBunbHbie
MHOI'OI'PaHHUKHU
KomOunupoBanHoe 3aHaTHE 4
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Tema 6.3
Munuuap, koHyC,
[ap ¥ UX CEUEHUs

IMpodeccnonansHO OPHEHTHPOBAHHOE COJECPIKaHNE
(comepskaHue MPUKIATHOTO MOTYJIS)

Hunmuamp, koHyc, cdepa u map. OCHOBHBIC
CBOICTBA MPSAMOT0 KPYTrOBOTO LMJIUHIIPA, MPSIMOTO
KpyroBoro koHyca. M3o0paxxeHue Ten BpaiieHus Ha
mwiockocTh. [IpencraBnenue 06 yceu€HHOM KOHYCE.
Ceuenus koHyca (MapanieaIbHOe OCHOBAHUIO U
MIPOXOJIAIIee Yepe3 BEPIINHY ), CEYeHHUS IIIITNHAPA
(TmapannenbHO U MEPIIEHANKYIISIPHO OCH), CEUSHUSIX
mapa. Pa3eépTka numHapa u KoHyca

[IpakTraeckoe 3aHsITHE 4
Tema 6.4 O6bemsr | ConmepkaHue y4eOHOTO MaTepraa
Y TUTOIIAIU O06BeM mpsiMoyrosibHOTO Hapauienenunena. Oobvem
MOBEPXHOCTEH TN | Kyb6a. OOBEeMbI MPSIMOI MPU3MBI U IIHIHHIPA.
OO0BeMbI TupaMuIbl U KOHyca. O0beM Iapa
KomOunrpoBanHoe 3aHATHE 8
Tema 6.5 [IpodeccrnonansHO OPUEHTUPOBAHHOE CONEPIKAHUE
[Tpumepsr (comepskaHue MPUKIATHOTO MOTYJIS)
CUMMETpUH B [loHsiTHE O CHMMETPHU B IPOCTPAHCTBE
npodeccun (meHTpanpHas, oceBasi, 3epKajbHas).
O060011eHne MpeCTaBICHUH O MPaBHILHBIX
MHOTOTPaHHHKAX (TeTpadap, Ky0, oKTasap,
TOJIEKadAP, HKOCAIP).
[Tpumepsl cummeTpuii B mpodeccun
[IpakTuueckoe 3aHsATHE 4
Tewma 6.6 Conepxanue yueOHOro MaTepuana
Pewenue 3anau.
OOBembl 1 IIIOLIAIU TOBEPXHOCTH MHOTOIPAaHHUKOB
MHororpaHHUKu
U TeJ BpalleHus
W TeJa BpameHus
KoMOuHMpoBaHHOE 3aHATHE 4
[IpakTuueckoe 3aHsATHE 2
Paznen 7. DneMeHTHI TEOpUM BEPOSTHOCTEN U MaTEMAaTUIECKON 26 OK 02, OK 03,
CTaTUCTUKU OK 05,
Tema 7.1 Conepxanue yueOHOro MaTepuana K 1.4, TIK 2.2
CobniTHe, CoBMECTHBIE M HECOBMECTHBIC COOBITHSA. TeopeMb 0
BEPOATHOCTH BEPOSITHOCTU CYMMBI COOBITHI. Y cIIOBHAs
COOBITHSL. BEPOSITHOCTb. 3aBUCHMBIEC U HE3aBUCUMBIE COOBITHSL.
Crnoxenue u Teopembl 0 BEpOSTHOCTH MPOU3BEACHHUS COOBITHI
YMHOKEHHE KomOunupoBanHoe 3aHaTue 6
BEPOATHOCTEMN
Tema 7.2 [IpodeccrnonansHO OPUEHTHPOBAHHOE COEPIKAHUE
BepositHOCTD B (comeprkaHue NPUKIATHOTO MOIYJIS)
npodeccuoHanbH | OTHOCHUTENbHAS YacTOTa COOBITHSI, CBOWCTBO €€
BIX 3a/1a4ax ycTOHYMBOCTH. CTaTUCTHYECKOE OTIpeIeTICHIE
BeposiTHOCTU. OLIeHKa BEPOSTHOCTU COOBITHS
[IpakTrdeckoe 3aHsATHE 6

Tema 7.3
JuckperHas
ciy4aitHas

Conepxannue yaeOHOTO MaTeprana

Buasl cnyyaitaeix BeaununH. OnpenencHue
JTUCKPETHOM CITy9alfHON BETMYNHEI. 3aKOH
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BEJIMYMHA, 3aKOH
€€ pacrpeaencHus

Eec uncnoseie XapaKTCPUCTHUKU

pacnpeieieHus] IMCKPETHOM CIydyailHOW BEJIMUMHBI.

KoMOuHMpOBaHHOE 3aHATHE 6
Tema 7.4 3amaun Copeprkanre yueOHOTO MaTepuana
MaTeMaTnueckoi | IlepBuuHast 00pabOTKa CTATHCTUUECKUX JAaHHBIX.
CTaTHCTHUKU. UrcnoBsle XapaKTepUCTHKH (CpeaHee

apudmeTndeckoe, MeIMaHa, pa3Max, TUCIePCus).

Pabota ¢ Tabnunamu, rpaduKamMu, AuarpaMMaMu

KoMOuHMpOBaHHOE 3aHATHE 6
Tema 7.5 Bunbt coObITHIA, BEPOSATHOCTH COOBITHI. CroXKeHME
DNeMeHTHI TEOpUH | U YMHOXKEHHE BeposiTHOCTEH. JlrcKkpeTHas
BEPOATHOCTEH U cilydaifHasl BEJIMUMHA, 3aKOH €€ paclpeesieHHS.
MaTeMaTHYecKol | 3amayn MaTeMaTHYECKOH CTATHCTHKH.
CTaTHCTHUKH [pakTHveckoe 3aHATHE 2
Koncynpranus 2
[IpomesxxyTouHas arTecTanus (JK3aMeH ) 6
Bcero: | 232
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3. YCJIOBUS PEAJIM3AIIMA IPUMEPHOM AJJTAIITUPOBAHHOM
MMPOT'PAMMBI YYEBHOM JJUCHUTLJIUHBI

3.1. TpeGoBaHusI K MATEPHAILHO-TEXHUYECKOMY O0ecriedeHH IO

Peanuzanus mporpaMMbl OCYIIECTBISIETCS B yaeOHOM KabuHeTe «MaTemaTuka.

O6opynoBanue yu4eOHOro KabMHeTa:

- TOCAI0YHBIC MECTa IO KOJMYECTBY 00YUaIOIINXCS;

- pabodee MeCTo MpernoaBaTelIs;

- HArJBSITHBIE TIOCOOMsI (KOMIUIEKTHI yU4eOHBIX TaONuIl, CTCHIOB, CXEM, IJIaKaToOB,
MOPTPETOB BHIIAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

- TUAAKTAYECKHE MaTepuanbl (3aJaHus I KOHTPOJBHBIX PaboT, s pa3HBIX
BUJIOB OIICHOYHBIX CPEJICTB, SK3aMEHa U Jp.);

- 6ubnuoTeunbiit Poua kabuHeTa (YU4COHUKH, YI4EOHO-METOANUYECKUE KOMILIEKTHI
(YMK) (B 1.4. u MynabTUMenuiiHbIC)). bubmuoreunsiit ¢hoHa kabuHETa MOXKET OBITH
JIOTIOJTHEH ~ CJIOBApsIMU, OSHIMKJIONEIUSMU, CIPABOYHUKAMHU, HAy4dHOU, HAy4YHO-
MOMYJIIPHOM U IPYTOM TUTEPATYPOM 1O BOIPOCAM MaTEMaTHKU;

- TEXHUYECKHUE CPEICTBA 00yUeHUs (ITEPCOHATBHBIN KOMITBIOTED C JIMIICH3MNOHHBIM
POTPAaMMHBIM OOeCIIeYeHHEM; MYJbTUMEIUHHBIN TPOCKTOP; WHTEPAKTHBHAS JOCKa,
BBIXO/] B JIOKAIBHYIO CETh).

Jist oOyuatonuxcst iy ¢ OB3 ¢ HapyIeHUs MU 3peHust PY OPTaHU3aIuy paboyuero
MeCTa PEKOMEHIYETCS:

BBIJICJIUTD ISl 00Y4aroIIerocsi MECTO B IIEPBOM DSy, Y OKHA;

y4eOHbIE TIOMEMICHUS O000pYIyIOTCS KOMOMHUPOBAHHOW CHCTEMOW OOIIEro
MCKYCCTBEHHOTO U MECTHOTO OCBEIICHHUSI.

CyMMapHBIil YPOBEHb OCBEIIEHHOCTH OT OOIIEro U MECTHOTO OCBEIICHUS JOJIKEH
COCTaBJISITh:

TUTsT 00YYArOITUXCS ¢ BBICOKON CTEIIEHBIO OCJIOKHEHHOUW OJIM30PYKOCTH U BBICOKOH
CTENEHBIO JanbHO30pKOoCcTH - 1000 NK;

Ui oOydYarommxcsi ¢ TMOpPaXXEHUEeM CEeTYaTKU W 3pUTENbHOro HepBa (0e3
cBetobOos3um) -1000- 1500 nx;

JU1s1 00yYaroImmxcsi co cBeTo00s3HbI0 — He 0osee 500 k.

J11st 00y4aromuxcsi Co CBETOOOS3HBIO HAJl YICOHBIMU CTOJIAMH TTPETyCMAaTPUBACTCS
pa3zieIbHOE BKIIOYCHUE OTACIBHBIX TPYII CBETHIILHUKOB OOIIETO OCBEIICHUS, TAPTHI U
cTosibl oOyuaromuxcsi. CTpamaronmx CBETOOOS3HBIO, Pa3MENIAlOTCS TaKhUM 00pa3oM,
9TOOBI HE OBLJIO MPSMOTO, pa3apakaroIlero MonaJgaHus CBEeTa B ria3a 00y4aromuxcs, B
y4eOHBIX ayJUTOPHUAX OKpacKa JBEped W JABEPHBIX HATMYHUKOB, BBICTYIAIOIIUX YacTEH
Mebenn 1 000pyA0BaHUS TOJDKHA KOHTPACTUPOBATH C OKPACKON CTEH U UMETh MAaTOBYIO
MOBEPXHOCTh MJII OOECICUEHUs] OPUEHTUPOBKM B 37aHUU, COKPAIEHUS W3IUIITHUX
NEePEABIKCHUM, a TaKXKe JIJIs1 6€30MacHOCTH 00YUAIOIINXCSl yUeOHbIE U UHBIE TTIOMEIIICHHUS
JUTSL HAX KENaTelIbHO pa3MeIaTh He BhIIIE BTOPOro 3Taxka. OmacHbIe I 00y4Yaromuxcs
C HapyUICHHEM 3PEHHSI MECTa JOJDKHBI UMETh OTPAKICHHsI, 00SCIICUNBAOIINE TTOJTHYIO
6e3omacHocTh. J[Bepn u mikadbl Bceraa MOJDKHBI OBITh 3aKPBITHI, X HENb3sl OCTABISATH
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OPUOTKPBITBIMU ~ OOyYaromMxcst HEoOXOAUMO  MpeAynpexaarb o0  H3MEHEHUU
pacIooKeHust MeOelu B ay AUTOPUH, TPUBBIYHOTO PACIIOIOKEHUS TPEMETOB, KOTOPBIMU
OH MOJIb3YETCSl UCIOJIb30BAHUE B ayJUTOPUU BU3yalTbHBIX OPUEHTUPOB, BBHIMOJIHEHHBIX
SIPKUMU 1[BE€TaMH, MUKTOTPaMM, OCBEHIAEMBbIX yKa3aTeliel, HaANUCEeH, IMOJCBETKU B
3aTeMHEHHBIX MecTax (B mkadax st KHUT, TOCOOMIA)

KoMIuiekt ocHamieHust i CTalMOHAapHOIo padoyero Mecra sl HE3pSuero Wiv
C1a00BHIALLETO MOJIb30BATENS:

NepPCOHAIBHBIN KOMIBIOTEP ¢ OonbiuM MoHUTOpOM (19 - 24"), ¢ mporpammoi
skpaHHOro noctyna JAWS, nporpammoii skpanHoro ysenudeHuss MAGic, ZoomText) u
JUCIUJIEEM, UCTIONIb3YIONINM cucteMy bpaitis (penbedHo-ToueyHoro mpudT), YuTaronas
MallluHa, MOPTATUBHBIN BUACOYBETUUUTEb.

Kommniekt ocHamienust st MOOMJIBHOTO paboyero Mmecrta Ui He3psYero Wiu
c1a00BUIAIIETO MOIB30BATENS: HOYTOYK (MM HETOYK) C MPOrpaMMOi 3KPaHHOTO I0CTyTa
JAWS, nporpammoii skpanHoro ysemuueHuss MAGic, ZoomText) U NOPTaTUBHBIM
JUCIUIEEM, HCHOJB3YIOIIMM  cHCTeMbl bpaiina  (penbeHO-TOYeuHbId — mpUPT),
MOPTAaTUBHBIN BUJICOYBEINYUTENb, TU(]IOMApKED.

TexHHuecKre W MPOrpaMMHBIE CPEJCTBA OOIIEr0 M CHEUATbHOTO HA3HAYEHHUS

aganTanus oQUIUAIBLHOrO caiiTa 00pa3oBaTeNbHOW OpraHu3aluu JUCIUied ¢
UCIIOJIb30BaHuEM cucTeMbl bpaiins (penbedno-Toueunsiii mpudt) 40—3HaAKOBBIN WM
80—3HAKOBbIN, WU TMOPTATUBHBIN NUCIUIEH, NPUHTEP C HCIOJb30BAHHUEM CHUCTEMBI
Bpaiing (penbedHo-TOUSUHBIH MpUQT), Mporpamma SKpaHHOT0 JOCTyIa C CHHTE30M peUH
nporpaMMa 3KpaHHOTO YBEJIMYEHHUS, peJakTop TeKcTa (mporpamma Juis HepeBoia
0o0bryHOrO HIpU(Ta B OpaiiieBcKuil 1 00paTHO), mporpammbl cuHTe3a peun TTS (Text-
To-Speech), unTaromnas mMammvHa CTallMOHAPHBINA AJIEKTPOHHBIN YBEIUYHUTENh, PyYHOE
YBEJIMYMBAIOLLIEE YCTPOMCTBO (MOPTATUBHASL DJJIEKTPOHHAs Jymna), S3JEKTPOHHBIN
YBEJIMYMTENb U1l YAAIEHHOTO TPOCMOTpa TU(IIOMapKCp, MyJIbTUMEANITHAS OMOIMOTEeKa
C MEUAruIoM.

3.2. UudopmanuonHoe obecnevyeHue 00ydeHus

[lepeyenbr  pekoMeHAyeMbIX  y4eOHbIX  u3laHuid, VHTepHeT-pecypcos,
JOIIOJTHUTEIIBHOM JTUTEPATypPhl

OCHOBHBIEC HCTOUYHUKH:

1. MaTtematuka: y4eOHUK JJIsl yUpexKAeHUM Had. U cpell. pod. ObpazoBanus M. .
bammakoB. — M.: «Akagemus», 2020

2. Marematuka. 3agayHuk: yue0. mocoOue s oOpa3oBaT. yupekJAeHUN Had. U
cpen. npod. Obpaszoanus. M. M. bammakoB. — M.: «Akagemusi», 2020

JlonoaHUTEIbHbBIC

1. IlpakTudeckre 3aHATHS MO0 MaTeMaTuke: YueOHoe nmocobue. boromonor H.B.—
M.: Beicm. mk., 2020

2. Maremartuka: Yuebnuk - (mns cryaentoB CIIO) Ilexnmeuxmit M.JI. — M.:
Macrepctso, 2020

HNuTepuer-pecypcesr:

1. www.ege.yandex.ru
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www.mathege.ru
www.live.mephist.ru
www.ege.edu.ru
WWWw.ege.ru
www.fipi.ru
www.allmatematika.ru
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4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI YYEBHOM
JUCHMUILIAHBI

KoHTposlb M oOLEHKAa pe3yJbTaTOB OCBOCHHS JMCIMIUIMHBI OCYIIECTBISETCS
IPENoAaBaTesieM B IIPOLECCe NPOBEACHUS ay JUTOPHBIX 3aHATUI, TECTUPOBAHUS, a TAKKE
BBIIIOJIHEHHS O0YYAIOIIMMUCS WHAMBUTyAIbHBIX U FPYIIIOBBIX 3aJaHUI, KOHTPOJIbHBIX U
CaMOCTOSITENIbHBIX IPOBEPOYHBIX PAOOT.

OOyyaromuecs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 370pPOBbsl, B OTIMYHE OT
OCTaJbHBIX, UMEIOT CBOU CHEIU(PUUECKHE OCOOCHHOCTH BOCIPHUATHS, MepepadboTKu
MaTepuraia, BBIIOJHEHUS NMPOMEKYTOUHBIX U UTOrOBBIX (POPM KOHTpOJs 3HaHUM. OHuU
JOJKHBI OBITh 00€CIIEUEHBI IEYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYPCaMU
(mporpaMMmsbl, y4eOHUKH, Yy4€OHbIE TOCOOUS, MaTepUabl AJIs CAMOCTOSITENIbHON PabOThI U
T.A.) B (opMax, aJaNTUPOBAHHBIX K OrPaHUYEHUSM HUX 3J0pPOBbs U BOCHPUATHSA

uH(pOpMaIUK AJI JUL] C HAPYIIEHHUEM OIOPHO-IBUTaTEIBHOTO anmnapara:

— B ieyaTHou opme;
— B (popMe 3JIEKTPOHHOTO IOKYMEHTA;
— B (hopme ayauodaiina.

O6mas/mpodeccronanpHa Pasnen/Tema
s KOMIIETEHIAS

Tumn oneHOYHBIX MCPOIIpUATUSA

OK 01. Beibupats P1,Temal.1,1.2,1.3
CIIOCOOBI penIeHHs 3a/1a4 P2, Temsr 2.1,2.2,2.3, 2.4,

npo¢ecCuOHAIBHON 25,26,27,2.8
NESITENLHOCTH P 3, Temnr 3.1, 3.2, 3.3, 3.4,
MIPUMEHUTEIBHO K 3.5,3.6

Pa3IMYHBIM KOHTEKCTAM P 4, Temr 4.1, 4.2, 4.3, 4.4,

45,46,4.7 ,4.8,4.9,4.10
P 5, Temnr 5.1, 5.2, 5.3, 5.4,

TecTtupoBanue

VYerHbli onpoc

MaremaTudecKkuii TUKTAHT
NunuBryanbHas caMOCTOSITEIbHAS
pabota

IIpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKUX padoT

55,56, 3amuTa UHAUBUIYaJIbHBIX TPOCKTOB
5.7 Kontponbnas padota
P 6, Temrr 6.1, 6.2, 6.3 ,6.4, | BrinmonHeHue 3a1aHui HA SK3aMCHE
6.5, 6.6
IIpodeccuonanbHO
OPUEHTUPOBAHHOE
coJiepKaHue
OK 02. Ucnonb30Bath P1,Temal.1,1.2,1.3,1.4. TectupoBanue
COBPEMEHHBIE CPEJICTBA P2, Temr1 2.1,2.2,2.3,2.4, VYcTHbIi onpoc
MOMCKa, aHaJIN3a U 2.5,2.6,27,2.8 MaTteMaTHYeCKUH JUKTAHT
HMHTEPIPETALUU P 3, Temur 3.1, 3.2, 3.3, 3.4, | UnauBuayanbHas caMOCTOSATENbHAS
uHpoOpMaLnH, U 3.5,3.6 pabota
nH(OpMaIMOHHBIE P7, Temrr 7.1,7.2,7.3,7.4 [IpencraBnenue pe3yabpTaToB
TEXHOJIOTHH JIJIs [Ipodeccronansuo MPAKTUYECKHUX padoT
BBIIIOJIHCHUS 3a4a4 OPHMEHTHPOBAHHOEC 3ammTa TBOPYECKUX pabOT
COACPKAHNC 3amuTa HHAMBHAYAIbHBIX TPOEKTOB
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npodeccnoHabHOMI
JeSATEIIbHOCTH

KonrponsHas pabora
BrimonHenue 3aganuil Ha SK3aMeHe

OK 03. IlnmanupoBars u
peanr30BhIBATH
COOCTBEHHOE
npoeCCHOHATILHOE U
JMYHOCTHOE Pa3BHUTHE,
PEANPUHIMATEIbCKYIO
JeSTeIbHOCTD B
npodeccnoHaTBEHOM
cdepe, UCIOIB30BaTh
3HaHU 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHIX

P1,Temal.1,1.2,1.3,1.4.

P2, Tems 2.1,2.2,2.3,2.4,

25,26,2.7,2.8

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3, 5.4,
55,56,5.7

P7 Teme1 7.1,7.2,7.3,74

[IpodeccnonanpHO
OpPUEHTUPOBAHHOE
coJiepKaHue

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATENbHAS
pabora

[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT

3amuTa TBOpUYECKUX padoT

3amyTa UHAUBUAYAIBHBIX IIPOEKTOB
KonrponsHas pabora

Brinonnenue 3a1aHuii Ha d9K3aMeHe

OK 04. D¢ddexTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

P1,Temal.1,1.2,1.3,1.4.
P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 6,

P 5, Temnr 5.1, 5.2, 5.3, 5.4,
55,56,5.7

Tems! 6.1, 6.2, 6.3, 6.4, 6.5,
6.6

[Ipodeccrnonanbuo
OpPUEHTUPOBAHHOE
cozepkaHue

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
WNHauBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBUTyalIbHBIX IPOEKTOB
KonTponbhas padota

BrinonHenue 3ajaHuil Ha YK3aMeHe

OK 05. Ocy1iecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOCHHOCTEH
COLIMAJIBHOTO U
KyJbTYPHOTO KOHTEKCTA

P1,Temal.1,1.2,1.3,1.4.
P2, Temsr 2.1,2.2,2.3,2.4,
25,26,2.7,2.8

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5,36

P7 Teme1 7.1,7.2,7.3,74

IIpodeccuonanbHO
OPHEHTHPOBAaHHOE
coziepKaHue

TecTtupoBanue

VYerHbli onpoc

MaremaTudeckuii TUKTAHT
NHauBuayanpHas CaMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3ammTa TBOPYECKUX padOT

3ammuTa UHAUBUIYaIbHBIX TPOCKTOB
KonTponbnas pabora

Brmonaenne 3amannii Ha dK3aMeHe

OK 06. ITposBasaTh
IpakJaHCKO-
NaTPUOTUYECKYIO
HO3HUIHIO,
JIEMOHCTPUPOBATH

P1,Temal.1,1.2,1.3,1.4.
P 4, Temr 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,48,4.9,64.10

P 6,

TectupoBanue

YcTHBIN onpoc

MaremaTUueCKUil TUKTAHT
NunuBryanpHas caMOCTOSITENbHAS
pabora
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OCO3HAHHOE ITOBEICHHE
Ha OCHOBC TpaI[I/II_[I/IOHHLIX
00II[EYETOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TrapMOHU3AIUU
MEKHAIIMOHAIBHBIX U
MEKPEIUTHO3HBIX
OTHOIIIEHUH, IPUMEHSTh
CTaHIapThl
aHTUKOPPYHNLHOHHOI'O
IIOBCACHUA

Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6

[IpodeccuonanbHO
OPHUEHTHUPOBAHHOE
coziepKaHue

IIpencrasnenue pe3yabTaToB
NPAaKTUYECKUX paboT

3amTa TBOpUYECKUX padoT

3amuTa UHAUBU Ty aJIbHBIX IIPOEKTOB
KonrtpomnsHas pabora

BrinonHenue 3aganuil Ha SK3aMeHe

OK 07. CopnelicTBOBaTh
COXPaHCHHIO
OKpY’Karolien cpejpl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
TIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH

P2, Temnr 2.1,2.2,2.3,2.4,
25,26,2.7,2.8

P 4, Temr 4.1, 4.2, 4.3, 4.4,
45,46,4.7,4.8,4.9,4.10

P 5, Temn 5.1, 5.2, 5.3, 5.4,
55,56,5.7

P6,

Tewms1 6.1, 6.2,6.3,6.4, 6.5,
6.6

TectupoBanue

YcTHbIM onpoc

MaremaTuyecKui JUKTaHT
WNHauBuayanbHas CaMOCTOSTENIbHAS
pabora

[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX padboT

3amTa TBOPUECKUX padoT

3amuTa UHAUBUIYAJIbHBIX TPOCKTOB

B UpE3BbIYAITHBIX [Ipodeccruonansuo KonTponbnas pabota
CUTYaIUAX OPUCHTHUPOBAHHOC BrimonHeHue 3amanuii Ha SK3aMeHe
coJiepxKaHue
K 1.4 P1-P7 TectupoBanue
IIpodeccuonanbHoO YCTHBIN onpoc
OPUEHTUPOBAHHOE MaremaTuyecKui JUKTaHT
coaepKaHue [IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX paboT
KonTponbnas pabota
BrinonHenune sx3aMeHamOHHBIX
3aJaHuN
K 2.2 P1, P5-P6 TectupoBanue
IIpodeccuonanbHoO YCTHBIN onpoc
OPUEHTUPOBAHHOE MaremaTuyecKui JUKTaHT
colepKaHue [IpeacraBnenue pe3yabTaToB

MPAKTUYECKHUX paboT
KonrponsHas pabora
BrImonHeHne SK3aMeHaIMOHHBIX
3aJaHuN




