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[Iporpamma 0011e00pa30BaTEILHOTO npeaMeTa «Marematukay
npeiHa3HayeHa Ui M3Y4YeHUsT  MaTeMaTMKd B NIpodeccHOHaIbHBIX
0o0pa30oBaTeNbHBIX OPTraHMU3AIUAX, PEATU3YIONIUX 00pa30BaTENbHYIO MPOTPAMMY
cpenHero  obmero  oOpa3oBaHus B Ipefeliax ~ OCBOCHHS ~ OCHOBHOM
npodeccuonanbHoi ob6pazosatenbHoi mporpammel CITIO (OITOIT CIIO) Ha 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl MPH MOJTOTOBKE CIIEIIMAIIUCTOB CPETHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHOBe TpeOoBaHuil dDenepaibHOTO
TOCyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
NPEABSABIAEMBIM K CTPYKTYpPE, COJIEPAKAHUIO U PEe3yJbTaTaM OCBOCHHUS yueOHOMU
npeamera«MaremaTuka», B cooTBeTcTBUH C: [Ipukazom Munnpocsenienus PO or
24.08.2022 1. Ne 762 «O06 ytBepxknenuu [lopsigka opraHu3aiuy U OCyIIECTBICHUS
00pa30BaTeNbHON AEATENBHOCTH MO O0pa3oBaTEIbHBIM IPOrpamMma CPEIHEro
npodeccuoHanbHOr0 oOpaszoBanus», Ilpuxazom Munnpocsemenuss P ot
12.08.2022 1. Ne 732 «O BHeceHnn wu3MeHeHuUd B~ DeaepaibHBIM
[lNocynapctBennnii  Cranmapt Cpemnero OoOmero O6pa3oBanus», Ilpuxas
Mumnrnpocemenus: Poccuun ot 18.05.2023 N 371 "O6 yrBepxkaenuu deaepaibHON
oOpa3oBaTenbHOI MIPOTrPaMMBbI CpPEAHETO o01iero obpaszoBanus"
(3apeructpupoBano B Munrocte Poccun 12.07.2023 N 74228), PexoMeHmanusMu
0 pealu3aluy CpeaHero oomero o0pa3oBaHUS B Ipelenax OCBOCHHUSA
oOpa3oBaTenbHON MpOrpaMMbl CpeAaHero mpodeccruoHanbHOro obOpazoBanus (OT
01.03.2023 1. Ne 05-592).

Opranuzamuss — paszpadbotruuk: dDenepalibHOE TOCYAAPCTBEHHOE OIOHKETHOE
yUpexJIeHHue  Bbiciero  oOpasoBaHus  KaszaHCkuil  HCCleIOBaTEIbCKUMA
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUI TEXHOJIOTMYECKUIN KOJUIEIK.

PaccmoTtpena Ha 3acenanuu npeameTHo-1ukiI0Boi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 r.

[Tpencenarens [1IK / H.H. ®anuna
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1. O0mas xapakrepucTuKa padodeil nporpaMmbl 00111e00pa30BaATEIbHOIO
npeamera «MATEMATHUKA»

1.1. Ob6aacTb NnpMMeHeHUs1 MPOrpaMMbl
PaGouas  mporpamma y4eOHON  JUCIUTIIMHBI SBISICTCS  00s13aTeIHLHOM
4acThio  0011e00pa30BaTEIbHOTO LHUKJIa O00pa3oBaTeNbHOM MNPOrpaMMbI B
coorBeTcTBHH ¢ PI'OC CIIO no cnenmansaocTr 12.02.10 MOHTaX, TEXHHYISCKOS
00CTy’>KMBaHUE U PEMOHT OMOTEXHUYECKUX U MEIUIIMHCKUX alapaToB U CUCTEM,
yTBepkIeHHOM NpukazoM MunnpocsemeHus: Poccun ot 20.12.2024 r. Ne 967.
1.2. MecTto npeaMeTra B CTPYKTYpe OCHOBHOW mnpodeccuoHAJIbHOM
o0pa3oBaTeIbHON MPOrpamMMbl: yueOHas nucuuiuinHa «MaremaTtrka» BXOIUT B
oOmreoOpa3oBaTeNbHbI  IIUKI, O0a30Bble Y4eOHBIC JTUCHUIUIMHBI, MPEAMETHAs
obnacTh «Marematrka U THHOPMATHUKAY.
1.2.1. O6mas xapakTepucTHKA, LeJH H 3aJa4d Y4eOHOW JMCUMIUIMHBI.
TpeboBanus K pe3ynbTaTaM OCBOCHUS AUCIUTIIIUHEI.

PaGouas nporpamma yueOHON AHUCIUIUIMHBI «MaremaTtnka» 0a30BOTo
ypoBHSI ~ pa3pabotaHa Ha  ocHoBe  DenepanbHOr0  rOCyAapCTBEHHOIO
o0pa3oBaTEIBLHOIO CTaHJapTa CpeaHero oOmiero oOpa3oBaHUsA, C  Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MNPEABIBIAEMBIX K MAaTeMaTUYECKOMY
00pa3oBaHuUIO, ¥ TPAAUIIMN POCCUICKOT0 00Opa3oBaHusI.

Peanuzanust  mporpammbel  oOeclieyMBaeT  OBJIAQJICHUE  KIFOUEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIOIIMMU OCHOBY JUJISl CAMOPAa3BUTHUS U HEMPEPHIBHOTO
oOpa3oBaHus, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, INYHOCTHOTO U TI03HABATEIHLHOTO
pa3BUTHS JIMYHOCTH oOOydwaromuxcsi. B paOodeit mporpamMme YYTEHBI HJIEU
u nonoxkeHus:  «KoHuenuuu pa3BUTHSA MaTEMAaTUYECKOTO o0pa3oBaHusA B
Poccuiickont ~ @enepanun». B COOTBETCTBHMM  C Ha3BAHUEM  KOHIICIIIUH,
MaTeMaTH4eCKoe O00pa30BaHHUE JOJDKHO, B YaCTHOCTH, MPEIOCTABIISITH KaXIOMY
oOyyJaromemycsi BO3MOKHOCTh JOCTHXKEHUSI YPOBHS MaTeMaTUYECKUX 3HaHUH,
HEOOXOMMOro JUIsl JajbHEWIlel YCHelHOW Xu3Hu B oOmecTBe. MIMeHHO Ha
pelieHre 3ToM 3aauM HalelieHa paboyasi mporpaMmmMa 0a30BOro ypoBHSI.

[IpakTyeckass  MOJIE3HOCTH ~ MaTEMaTUKU  OOYCJIOBJIEHA  HaJU4YueM
MPOCTPAHCTBEHHBIX  (POPM, KOJUYECTBEHHBIX OTHOIICHUH, HSKOHOMHYECKUX
pacueToB; HEOOXOIUMOCThIO MAaTEMATUUYECKUX 3HAHUM B TTOHUMAHUM MPUHIIUIIOB
YCTPOMCTBA W  UCHOJb30BAaHUSI COBPEMEHHOW TEXHUKH, BOCHPUATHUS U
HHTEpIIpeTalusl Pa3sHOOOpa3HOW COIMAIbHOM, 3KOHOMHUYECKOW WH(pOpMaIUH;
MPAKTUYECKUX MPUEMOB T€OMETPUUECKUX HM3MEPEHUM W TOCTPOCHUM, YTEHUs
uH(dOpMaIuu, MPEICTABICHHON B BUE TaOIUII, TUarpamMm U rpaduKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTUJIS MBIIUICHUS, MPOSIBISIONIETOCS B
OMPEJICJICHHBIX YMCTBEHHBIX HAaBBIKAX, PUEMaX U METOAAaX MbIIUICHUS YEIOBEKa,
nporieccax oOOOIICHUSI U KOHKPETU3allUU, aHallu3a U CUHTE3a, KiacCu(puKauu u
CUCTEMAaTU3alluM, a0CTparupoBaHUsi M  aHAJIOTMM  Kak  (HOpMUPOBAHUU
ANTOPUTMHUYECKON KOMIIOHEHTHI MBILIJIEHUS U BOCIUTAHUM YMEHUW JEHCTBOBATh
[0 3aJaHHbIM AJITOPUTMAaM, TMO3BOJSIOUIEN COBEPUICHCTBOBAaTh HM3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. OOBEKTHl MATEMATHUECKUX YMO3AKIIOUEHUH, TpaBuiIa UX

4



KOHCTPYHPOBAHUS  PACKpPhIBAlOT  MEXAHU3M  JIOTHYECKHX  IOCTPOEHUH,
CIIOCOOCTBYIOT BbhIPaOOTKE YMEHHM (hOpMYIHPOBATh, 0OOCHOBBIBATDH U JIOKA3bIBATh
CYKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MBIIIUICHUE.

OO0yueHne MaTeMaTHKe Kak BO3MOKHOCTh Pa3BUTHS y O0YyYaIOIINXCS TOYHOM,
panuMoHaNbHOW U HMHPOPMATUBHOM peyd, yMEeHUs oTOupaTh HauOoliee
MOXO/ISIIIINE SI3bIKOBBIC, CHMBOJIUYECKUE, IPAPUUECKUE CPECTBA JIJISl BHIPAKEHUS
CYKJICHUI U HaIJISIAHOTO UX MPEICTABICHUS.

OOmee  3HAKOMCTBO €  METOJAAMH  TO3HAHUS  JICWCTBUTEIBHOCTH,
NPEACTABICHUE O NPEIMETe U METOAE MATEeMaTHUKH, €ro OTIMYHA OT METOJIOB
€CTECTBEHHbIX M TYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS
MaTE€MaTUKU JJIs PEIICHHUs HAy4YHbIX W MPUKIAAHBIX 33J1a4 KaK HEe0OXOIHMbIN
KOMITOHEHT OOLIEHN KYJIbTYPBHI.

ey u3yyeHus y4eOHOM JMCHUILIMHBI « MaTeMaTuKa»
[TpropuTeTHBIMU LIETSIMU O0yUYEHHUSI MATEMATUKE SIBIISIFOTCSL:

-(popMHUpOBaHUE LIEHTPATBHBIX MATEMAaTUYECKUX MOHATUH (YMCIO, BEIMYUHA,
reoMeTpudecKas ¢urypa, nepeMeHHas, BEPOSITHOCTb, byHKINS),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMAaTUYECKOTO
o0Opa3oBaHMs 00yYaIOIINXCS;

-10/IBE/ICHNE OOYYaroIMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAKOLIEr0 MUpa, IOHHMMAHME MAaTEMaTHUKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

-pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIHOCOOHOCTEN 00yYarolmuxcs,
MO3HABATEJIbHOM  AKTHMBHOCTH, HCCIEIOBATEIbCKUX YMEHHUH, KPUTUYHOCTU
MBIIIEHUS, UHTEpPeCca K U3YUEHUIO MAaTEMATHUKHU;

-popMupoBaHue (PYyHKIMOHAIBHOW MATEMaTUYECKOHM TPaMOTHOCTU: yYMEHUS
pacno3HaBaTh MaTEMaTHYECKUE ACMEKThl B PEAIbHBIX >KM3HEHHBIX CUTYalUiX U
OpU M3YyYEHUU JPYrHMX Y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OopMynIHpoBaTh MX Ha A3bIKE MaTEeMaTHUKH M CO3/1aBaThb
MaTE€MaTUYECKHE MOJIEIHU, IPUMEHATh OCBOCHHBIM MaTEMaTUYECKUN anmapar JUJis
pELIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPHPETUPOBATh U OLICHUBATH
NOJIYYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMHM COJAEpP)KAHUS MAaTEMaTUKU sBJsAOTCS: "Uucna u
Borunciienus", "AnreOpa" ("AnreOpanueckuwe BblpakeHus', "YpaBHeHHS U
HepaBeHCTBA"), "Hauana MaTEMaTHYECKOTO aHanmza", "T'eometpus"
("T'eomerpuueckue ¢urypsl U ux cpoiictBa", "M3MmepeHue reoMeTpUYECKUX
BenuunH"), "BepoarHocTs u ctatuctuka'. CoaepxaTenbHble JUHUU Pa3BUBAOTCS
napajjielbHO, KaxzJas B COOTBETCTBHUM C COOCTBEHHOM JIOTMKOHM, OJHAKO HE
HE3aBUCUMO OJIHA OT JAPYroM, a B TECHOM KOHTAaKTE€ WU B3aUMOAECHUCTBHM. KX
OOBEIUHSET JIOTUYECKAsE COCTABIAIONIAS, TPAAUIMOHHO MpUCYIasi MaTeMaTUKe U
IIPOHM3BIBAIONIAS] BCE MATEMATHYECKHUE KYPChl M COAEP/KATEIbHBIE JINHUU.

Conepxxanue IPOTpaMMBbl 001eo0pa3oBaTeIbHOM JCITUTITAHBI
«MaremaTika» HaIlpaBJI€HO Ha JOCTH)KEHHE PE3YJIbTATOB €€ H3Yy4YeHHs B
cootBeTcTBUH ¢ TpeboBanusimu PI'OC COO c¢ yyetoMm mnpodeccrnoHanbHOMI
HampasieHHocty PI'OC CIIO.



ILlnanupyemblie pe3yJbTaThl 0CBOCHUSI 00111€00pa30BaTeILHOM JUCHUILINHBI B c00TBeTCTBHU ¢ PI'OC CIIO n Ha

ocaose ®I'OC COO
Ocoboe

3HA4YCHHUC

JUCHHUIIIIMHA HMCCT

npodeccruoHabHBIX KommeTeHui (I1K).

npu  GOPMHUPOBAHUU U  PA3BUTHH

Koa u HauMeHOBaHHE

HJIaHI/IpyeMLIe PE3yJdbTaThl 0OCBOCHUA TUCIHHUIIJINHBI

¢GopmMupyembIx OO0uue (IMYHOCTHBIE M MeTaNpeIMeTHbIE) JAucuMmiimHapHble (MpeaAMeTHbIe)

KOMIIeTeHIIUIi

OK 01 Bbibuparh | -roropHocTh K TpyAy, OCO3HAHUE -BJIaJIETh METOAMHU 10KA3aTENbCTB, AITOPUTMAMHU PELIEHHS
CIOCOOBI HEHHOCTH sazat:

PCTICHIA Safat MaCTepCTBa, T oooue; MCEHUC (1)0 MYJIHPOBATH OIIPEACICHNA, aKCUOMBI U TEOPEMBI
po(deCCHOHATBHOI peTBa, TpyA o y pMmyp pexn : pemsl,
NeATENHHOCTH -TOTOBHOCTH K aKTUBHOU JIEATEILHOCTH IPUMCHATD UX, IPOBOJUTH JOKA3aTCIbHBIC PACCYKICHUSA B XO/C
TMPAMEHHTEIBHO TEXHOJIOTUYECKOU U COLMAIIBHON pelenns 3a/1ay;

K pa3jInYHbIM KOHTCKCTAM

HAIPaBJICHHOCTH, CHOCOOHOCTh MHHUIIMHPOBAT,
IIAHUPOBATh U CaMOCTOSTENbHO
BBITIOJTHSATH TAKYIO JIESATEIbHOCTB;

- IHTEPEC K Pa3InYHbIM chepam
npodeccoHaNbHON eITEILHOCTH, OBIAJICHUE
YHUBEPCATbHBIMU  y4eOHBIMU M03HABATEIBHBIMH
JEUCTBUAMHU:

a) 0a30BbIE JIOTUYECKHE JCHCTBUS:
-CaMOCTOSITENbHO (POPMYITUPOBATH U
aKTyal3upoBaTh MpoOIeMy, paccMaTpHUBaTh e
BCECTOPOHHE;

-yCTaHABJMBATh CYIIECTBEHHBIN MPU3HAK
WIH OCHOBAHUS JIJIsI CPAaBHECHUS,
knaccudukaiu ¥ 0000IIeHNS;
-OTpENIeNIATh  IeNU  JICATENBHOCTH, 331aBaTh

- YMETh OTIEPUPOBATH MOHATHAMU: CTETEHb YACIA, JTOTapUdM
YHCIIa; YMEHHE BBIIIONHATD BBIYUCICHUE 3HAUEHHH U
Tnpe00pa3oBaHus BHIPAXKEHUN CO CTETICHAMH 1 JIOTapH(pMamu,
npeoOpa3zoBaHus APOOHO-PALIMOHATBHBIX BBIPaXKEHHUH;

- YMETh ONEPUPOBATH MOHATHAMU: PAlIOHANbHBIE,
MppaLMOHAIbHbIE, I0KA3aTeNbHbIe, CTENEHHBIE,
norapu(pMuuecKye, TPUroHOMETPHUECKUE YPABHEHUS U
HEPABEHCTBA, UX CHCTEMBI;

- YMETh OTIEPUPOBATH MOHATHAME: (PYHKIUS, HETIPEPHIBHAS
(yHKMs, TpOKU3BO/HASA, IEPBOOOPA3HAs, OTIPEIETEHHbIH
VHTETPAN;, YMETh HAXOAUTh IPOU3BOIHBIE dNEMEHTAPHBIX
(yHKUWIL, MCTIONMB3YA CHIPAaBOYHBIE MATEPUATIBI; HCCIE0BATH B
MPOCTEHIINX CTyYasx GyHKIHHE Ha MOHOTOHHOCTb, HAXOHUTH
HanOOMbIINE U HANMEHBIINE 3HAYCHUS (DYHKIHI; CTPOHUTH
rpaduKi MHOTOUJIEHOB C HCTIONb30BAHIEM ammapaTa

obmux kommereHuuit (OK) wu




TapaMeTphl U KPUTEPUHU UX JJOCTHKCHHUS;
-BBISBJIATH 3aKOHOMEPHOCTH M MTPOTHUBOPEUUS B
paccMaTpUBAEMBIX SBJICHUSX;

-BHOCUTb KOPPEKTHUBHI B JICATEILHOCTb,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LEIISIM,
OIICHUBATh PHUCK ¥ TIOCIEACTBHIT IEATETLHOCTH;
-pa3BUBATH KPEATUBHOE MBIIIICHUE TIPH PEIICHUH
’KU3HEHHBIX MPOOIIEM.

0) 6a30BbIE HCCIIEI0BATEIBCKIE AEHCTBHS:

-BJIa/IETh HABBIKAMHU Y4EOHO-HMCCIEI0BATENBCKOM
¥ TIPOEKTHOM JICATETLHOCTH, HaBBIKAMH
pazpemnieHus IpooeM;

-BBISBJIATH IPUYUHHO-CIICCTBEHHBIE CBSI3U U
aKTYyaJIM3UpOBaTh 337144y, BBIABUTATh TMIIOTE3Y €€
peIeHNs, HAXOAUTh aPTYMEHTHI IS
JI0Ka3aTeNlbcTBAa CBOMX YTBEPIKICHUH, 3a/1aBATh
napaMeTphl U KPUTEPHH PEIICHHUS;
-aHAJIM3UPOBATH MOJIyUYECHHBIE B XOJIE PEIICHUS
3a/1a49M Pe3yJIbTaThl, KPUTHYECKU OI[CHUBATh
UX JIOCTOBEPHOCTD, MPOTHOZMPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSX;

-yMeTb TIEPEHOCUTh 3HAHUS B TI03HABATEIBHYIO U
TIPAKTHYECKYH0 00MACTH KU3HEACATEIHHOCTH;
-yMeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
TIPEIMETHBIX 00MacTel;

- BBIJIBUTATh HOBBIC HMICH, IPEJIIATaTh
OPUTHHAJIBHBIC TIOAXO/IbI U PEIICHUS;

¥ CIIOCOOHOCTh UX HMCIIOJIb30BaHHMS B

MaTEMaTHYECKOTO aHaH3a;
MPUMEHSATH TIPOU3BOAHYIO IIPH PEILEHUH 337124 Ha JIBIKCHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a]1aUH HA
HauOOJNbIINE U HAUMEHbIINE 3HAUCHUS, HA HAX0XK/ICHUE My TH,
CKOPOCTH U

YCKOPEHHS;

- YMETh OTIEPUPOBATH MOHATHAMU: PalOHANbHAS (YHKIHS,
TnoKazatebHas QYHKIKS, CTeNEHHAs (YHKIHUS,
norapudMuyeckas GyHKUHS, TPUTOHOMETPUIECKUE (YHKIIHH,
oOparHble (YHKIMH; YMEHUE CTPOUTD IPAQUKH 3y4EHHbIX
(yHKUMiA, HCTIONB30BATh rPA)UKHU P U3yUEHUHU TPOLIECCOB U
3aBUCHMOCTEH, PU PELICHHUH 337124 U3 APYTUX YUEOHbIX
TIPEIMETOB U 33/1a4 U3 PEaNbHOM KU3HU; BBIpaXaTh (opMynaMu
3aBUCUMOCTHU MEXK]Ty BETHUMHAMH,;

- YMETb pelliaTh TEKCTOBBIC 321341 PA3HBIX THIIOB (B TOM YHCIE
Ha MPOLIEHTBI, 10U ¥ YacTH, Ha JIBHKEHUE, PadoTy, CTOUMOCTh
TOBApOB M YCIIyT, HAJOTH, 33a4K U3 00JIaCTH yIPaBICHUS
TMYHBIMU ¥ CEMEMHBIMU (PMHAHCAMHU ); COCTABIIATb BBIPAXKEHHU,
YpaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI T10 YCIOBUIO 33/1a4H,
HICCIEI0BATh TIOMYYEHHOE PEIIEHHE U OLICHUBATD
NPaBONOJ00HOCTh PE3YIbTATOB;

- YMETh ONEePUpPOBATh MOHATHAMHU: CpEAHEE apU(METHIECKOE,
MeJraHa, HanOobIlIee U HAMMEHbIIIEE 3HAYCHNUS, pa3Max,
JCTIEPCHsl, CTAaHAPTHOE OTKIOHEHUE YHCI0BOTO Habopa;
YMETh U3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMALIUIO,
TIPEICTABICHHYIO B TAONKIAX, HA JUarpaMMax, Tpagukax,
OTPaXKAIOIIYIO CBOWCTBA PEANIbHBIX IIPOLIECCOB U ABICHUN;
TIPEICTaBIATh HHPOPMAITHIO ¢ TOMOIIBIO TAOIHUI] 1




M03HABATEIbHOM U COLUATIbHON IIPAKTHKE.

JMarpaMM; UCCIEN0BATh CTATUCTHYECKUE JAHHBIE, B TOM
YHCIIE C IPUMEHEHNEM IPadUIECKUX METOI0B U ANEKTPOHHBIX
CpE/ICTB;

- YMETb OIIEPUPOBATH MOHATUAMHU: CITYYalHbIH OTBIT U
ciydaitHoe coObITHE, BEPOSATHOCTh CIYYaHHOTO COOBITHS,;
YMEHHE BHIYHCIATH BEPOSATHOCTD C HCIIONb30BAHHEM
rpauyecKuX METOI0B; MPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOXEHHS BEPOSATHOCTEH, KOMOUHATOPHBIE (aKTHI 1
(hopmybl TpH pelneHny 3a1a4; ONEHNBATH BEPOSTHOCTH
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHbIMH
BETMYMHAMY; YMEHIE TIPUBOUTD PUMEPHI IPOSBICHUS
3aKOHA OOJBIINX YMCEN B IPUPOIHBIX M 0OIIECTBEHHBIX
SABIICHUSX;

- YMETb OIIEPUPOBATH MOHATUAMHU: TOUKA, TIpAMa,
TLIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBII yro,
CKpELMBAIOIIMECS IPAMbIE, ApaIeNbHOCTD U
TNEePIEeHANKYIAPHOCTb MPSAMbIX U IIIOCKOCTEH, YToM MEXy
TIPSIMBIMH, YTOJ MEXKLY IPAMOH U IMIOCKOCTBIO, YTOJ MEAY
TLIOCKOCTSIMH, PACCTOSHHE OT TOYKH 0 MIOCKOCTH,
PacCTOSHUE MEX/TY IPAMBIMHE, PACCTOSHIE MEKTY
TIOCKOCTSIMU; YMEHHUE MCTIONb30BATh TIPH PENICHAH 337124
H3y4eHHbIE (DaKTHI M TEOPEMBI TAHUMETPHH; YMEHHE
OIIEHUBATh PazMepbl 00BEKTOB OKPYKAIOMIET0 MHPA,;

- YMETh OIEpPUPOBATH MOHATUAME: MHOTOTPAHHHK, CEUCHHE
MHOTOTPaHHHKA, Ky0, Mapasienenumnen, npu3mMa, MMpaMua,
(burypa ¥ MOBEPXHOCTb BPALICHNUS, UINHAP, KOHYC, 1Iap,
chepa, ceueHus GUryphl BpaleHus, II0CKOCTh, KACAKOMIAsCs
cepbl, HIUTHHAPA, KOHYCA, IIONIAIb TOBEPXHOCTH MUPAMUIBL,




MPU3MBbI, KOHYCa, IIHH/PA, IOMAb cdepbl, 00beM Kyoa,
IPAMOYTOIBHOTO TapaJlIeenumne/ia, TMpaMu/ibl, IPU3MBIL,
IMITMHPA, KOHYCa, apa; yMeHUe H300paxaTh MHOTOIPAaHHUKH
¥ IOBEPXHOCTH BPAICHUSA, UX CEUEHHUS OT PYKHU, C TOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB M 3NEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKU;

- YMETh ONEPUPOBATH MOHATHAMHU: JIBUAKECHUE B IPOCTPAHCTBE,
10/100HbIE (PUTYPHI B IPOCTPAHCTBE; UCTIOIB30BATH
OTHOIIIEHKE TIIONIA/ICH TOBEPXHOCTEN U 00BEMOB MOT00HBIX
(uryp mpu perieHnu 3aay; yMeTh BBIYUCIIAT
TeOMETPUYECKIE BEMMYMHBI (JIIMHA, YTOJI, IIOWA/b, 00BeM,
TLIOIIA/b HOBEPXHOCTH), HCHIONb3YA U3YYeHHbIE YOPMYJIBI U
METO/B;

- YMETb ONEPHPOBATH NIOHATHAMHE: IPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE MPOU3BENIEHHE, YTOJ MEAKLY BEKTOPAMHU, CYMMa
BEKTOPOB, IIPOM3BEICHHE BEKTOPA HA YKCII0; HAXOAUTH C
TIOMOIIIBIO M3YYEHHBIX (POPMYJT KOOPIMHATBI CEepPEeMHbI OTPE3Ka,
PacCTOSHIE MEXK/Y ABYMS TOUKAMH,;

- yMETb BBIOMPATH MOJXOASIIMI U3YYEHHBIH METO I
peleHus 3a/1auk, paclio3HaBaTh MaTeMaTUIECKUE (aKThI U
MaTeMaTH4eCKUe MOJIENH B IPUPOAHBIX U 00MIECTBEHHBIX
SABJICHUSX, B UCKYCCTBE; YMEHUE IPUBOJUTH TIPHMEPHI
MAaTeMATUYECKUX OTKPBITHH POCCUICKON U MUPOBOH
MAaTEMATUYECKON HayKH.

- yMETb ONEPUPOBATh MOHATHAMHU: ONPENEIECHUE, AKCHOMA,
TEOpEMa, CJIEJCTBUE, CBOICTBO, MPU3HAK, H0KA3aTENBCTBO,




PaBHOCUJIbHBIE (HOPMYTUPOBKH; yMEHHE HOPMYTUPOBATH
00paTHOE ¥ MPOTHBOIOJI0KHOE YTBEPKICHHE, IPUBOIUTD
TIPUMEPBI ¥ KOHTPIIPUMEPBI, UCTIOIB30BATh METO]
MaTeMaTH4YECKON MHAYKIUH; IPOBOIUTD T0KA3aTEIbHbBIE
PacCyKICHUS PH PEIICHUH 3a]1a4, OLICHUBATh JIOTHYECKYO
NPaBUIBHOCTb PACCYKICHHUIL;

-yMETb ONEPUPOBATH MOHATHUSAMU: MHOKECTBO,
TMIOJIMHOKECTBO, ONIEPALIMK HAJl MHOKECTBAMH; YMECHHUE
HCTIOJIb30BATh TEOPETHKO- MHOXKECTBEHHBIN anmapar I
OMKMCAHNUS PEATBHBIX MPOLECCOB U SABJICHUI TIPU PEIICHUH
3a71a4, B TOM YHCJIE U3 IPYTUX YUEOHBIX TPEAMETOB;

-yMETb ONIEPUPOBATH MOHATHAMHU: Tpad, CBA3HBIA rpad, nepeso,
UK, Tpad Ha TIOCKOCTH; YMEHHUE 3aJ1aBaTh M OMHUCHIBATH
rpadbl pa3TUIHBIME CIOCOOAMHE; HCTIONB30BATh Tpadbl MPU
peLICHUN 3aj1ad4;
- yMETh CBOOOIHO OTIEPHPOBATH MOHATUAMH: COUETAHHUE,
MIEPECTAHOBKA, YUCIIO COYECTAHUM, YUCIIO EPECTAHOBOK;
ounom HproTOHA; yMeHHE PUMEHATH KOMOUHATOPHBIE
(axThl U paccykaeHus AN PEUIeHNs 3a/1ay;

-yMETb ONEPUPOBATH MOHATHUSAMHU: HATYPATbHOE YUCIIO, LET0E
YHCII0, OCTATOK MO0 MOJYJII0, PALMOHATBLHOE YUCIIO,
MPpaLOHAIBHOE YUCIIO, MHOKECTBA HATYPATIbHBIX, 1ETIBIX,
palMOHANbHBIX, ICUCTBUTENIBHBIX YUCEN; YMECHUE
HMCTIOJIB30BaTh MPU3HAKH JICTMMOCTH, HAMMEHBIINN 00NTHi
JICTUTEITh ¥ HaUMEHbIIee o01ee KpaTHoe, anroput™ EBkiua
TPU PEIICHAM 33]1a4; 3HAKOMCTBO C Pa3IMYHBIMH
HO3ULUOHHBIMU CUCTEMaMH CUMCIICHUS;

- yMETh CBOOOTHO OMIEPUPOBATH MOHSATHSIMU: CTETIEHD C ITEITBIM
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MOKa3aTeseM, KOpeHb HaTypalbHON CTENEHH, CTETEHb C
PaLOHANbHBIM T10KA3aTeNeM, CTENEHb C AeHCTBUTEIbHBIM
(BEILECTBEHHBIM) TIOKa3aTeNeM, JI0rapuM YucIa, CUHYC,
KOCHHYC U TaHI€HC TIPOU3BOJIBHOTO YHCIA;

- YMETb OLIEPUPOBATH MOHATUAMHU: TOKAECTBO, TOXKIECTBEHHOE
npeo0pa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMa
YPAaBHEHUU M HEPABEHCTB, PABHOCHIBHOCT YPABHEHHU,
HEPABEHCTB U CUCTEM, PAllHOHAIbHBIE, HPPALMOHAILHBIE,
TI0Ka3aTeNbHbIE, CTENEHHBIE, TOrapu()MUYECKIe,
TPUTOHOMETPHYECKHE YPABHEHHS, HEPABEHCTBA H CHCTEMBI;
YMEHHE pelaTh ypaBHEHHS, HEPAaBEHCTBA 1 CHCTEMBI C
TIOMOIIBIO PA3THYHBIX MPUEMOB; PEIIaTh YpaBHEHHS,
HEPABEHCTBA M CUCTEMBI C TAPAMETPOM; IPUMEHSATh
YpaBHEHHs, HEPABEHCTBA, X CUCTEMbI /IS pELIEHHS
MaTeMaTHYECKUX 3a7a4 U 3a/1a4 U3 Pa3IndHbIX oOnacTei
HAaYKU U PeabHOI KU3HH; -
YMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMY: TPAdUK QYHKIHH,
oOparHast QyHKIMS, KOMIO3UIUS DYHKINHA, THHEHHAS
(ynkuums, kBagpatuyHas QyHKIMS, CTeNeHHas GYHKIHUS ¢
TENBIM MOKa3aTeNneM, TPUTOHOMETpHYeCKre DYHKIHH,
o0paTHbIE TPUTOHOMETPUUECKIE QYHKIIHH, TIOKa3aTeTbHAS 1
norapudMuyeckas pyHKIUMN; yMEHUE CTPOUTH rpaduKu
(yHKLMA, BBITOMHATD MpeoOpa3oBaHus rpaQuKoB
hyHKumii;

YMEHHE UCTIONb30BaTh Tpauky QYHKIH [ H3yUeHHS
TIPOLIECCOB U 3aBUCUMOCTEH MPH PEIeHNH 3a]1a4 U3 JPYTHX
y4eOHBIX TIPEMETOB U U3 PEANbHOM KU3HU; BBIPAXKATH
(hopmymamu 3aBUCHMOCTH MY BEINYHHAMH; YMEHHUE
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CBOOO/IHO OTEPUPOBATH MOHATUAMU: YETHOCTb (DYHKLIHH,
NEPUOIMYHOCTD (DYHKIMH, OTPAHUYEHHOCTb (DYHKIIHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIUH, HAanOOMbIIIEE 1
HaUMEHblIee 3HaUCHN (PYHKIMU Ha IPOMEXKYTKE; YMEHNUE
TPOBOUTH HCCIIEI0BAHUE (PYHKIMU; YMEHUE HCIIONb30BATH
CBOICTBA U TpaduKku QYHKIMI U PEUICHUS YpaBHEHHUI,
HEPaBEHCTB U 33/1a4 C apaMeTpamu; n300paxaTh Ha
KOOPJMHATHOM IUIOCKOCTU MHOXECTBA PELICHUH YPaBHEHMUI],
HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHAMMU:
TOCNEN0BATENbHOCTD, apH(PMETHYECKAS IPOTPECCH,
reoMeTprYecKas nporpeccus, OeCKOHEUHO yObIBAKOIIAs
reoMeTpUYeCcKas MPOrpeccrs; yMEHHE 3a1aBaTh
TIOCNIEN0BATENBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX
(bopmy;

- YMETh ONEPUPOBATH HOHATHUSAMH: HEIPEPIBHOCTD (DYHKIIHH,
acUMITOTHI Tpaduka QYHKIMH, epBas U BTOPAs MPOU3BOAHAS
(yHKIMM, TeOMETpHYECKHil U HUUIECKUNA CMBICT
TIPOM3BO/IHOM, EPBOOOPA3HAs, ONIPENEICHHbII HHTETpal; -
YMEHHE HaXOAUTh aCUMMNTOTHI Tpaduika QYHKINU; yMEHHE
BBIYMCIIATH IPOM3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U
KOMIIO3UIUU (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTeIbHON K
rpauKy (yHKIMH; yMEHHE UCTIONb30BATH MPOM3BOAHYIO [
MCCIe0BaHMS (PYHKIMH, 1Sl HAXOKACHUS HAUITYYILIEro
peleHus B IPUKIAIHBIX, B TOM YHCIE COLUANbHO-
3KOHOMHYECKHX U (PU3MUECKHX 3a/auax, [ ONpeeeHus
CKOPOCTH U YCKOPEHHS; HAXOAUTh IOMAAU U 00beMbl GUryp ¢
TIOMOLIBIO MHTErpala; IPHBOAUTH NPUMEPHl MATEMATHYECKOTO
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MOJICTTUPOBAHMS C MATEMATHYECKOTO MOJICTUPOBAHHUS C
HAXOJUTh IUIOMAN i 00BeMbI YHUTYp C TOMOIIBI0 HHTETPANTA;
TMPUABO/IUTH PUMEPHI MATEMATHIECKOTO MOJICTHPOBAHKS C
TMOMOIIBI0 TU(PepeHINATBHBIX YPaBHEHHU;

- YMETbh OIEPUPOBATH MOHATUAMHE: KOMILIEKCHOE YHCIIO,
COTPSKEHHBIE KOMIUTEKCHBIE YHCNA, MOTYIIb U apTyMEHT
KOMILIEKCHOTO YK CIa, ()OpMa 3aMiCH KOMILIEKCHBIX 9HCe
(reomeTpuyecKas, TPUTOHOMETPHYECKAs U anredpanyeckas);
YMETb MPOM3BOAUTH apUYMETHUECKHE TEHCTBHS C
KOMIUIEKCHBIMH YUCITaMU; IPUBOIUTH IPHMEPHI HCTIOTB30BAHHUS
KOMILIEKCHBIX YHCET,;

- YMETb CBOOOIHO OTIEPHPOBATH MIOHATHAMU: CpPEIHEE
apudMeTHIecKoe, MeiMaHa, HauboIblIee U HAUMEHbLIEe
3HAUEHHUs, pa3Max, TUCTIEPCHs, CTAHAAPTHOE OTKIOHEHHE I
OIUCAHUS YMCIOBBIX JAHHBIX; YMEHHE HCCIEN0BATH
CTaTUCTHYECKUE JAHHBIE, B TOM YHCIIE C MPUMEHEHHEM
rpaQuuecKiX METOI0B 1 ANEKTPOHHBIX CPEJCTB; rpaduuecKu
HCCIIE0BaTh COBMECTHBIE HAOMIO/ICHUS € IOMOIIBIO AMArpamMmm
paccenBaHus M JUHENHON PETPECCHH;

- YMETb HaXOAUTb BEPOSATHOCTU COOBITHII C HCIIONb30BAHIEM
rpauyecKux METOJI0B; MPUMEHSTH ISl PELICHNUS 3a/1au
(hopMyIBI CITOKEHUS U YMHOXKEHHS BEPOSATHOCTEH, hopMyy
TIOJTHOM BEPOATHOCTH, opMmyny bepHymin, koMOMHATOPHBIE
(bakTl 1 GopMyIIBI; ONEHHBATH BEPOSTHOCTH PEATbHBIX
COOBITHIA; YMEHHE OTIEPUPOBATH TOHATHAMHU: CITyqaifHas

BCJIMYMHA, paCIpCACICHUEC BCpOHTHOCTeﬁ, MaTEMAaTUYCCKOC

OKUJIAHKE, TUCTIEPCHS U CTAHIAPTHOE OTKIOHEHHE CITy4YalHOM
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BETMYHHBI, PYHKIUH PACTIpEeNeH s U IOTHOCTH
PaBHOMEPHOT0, 0KA3aTeIbHOT0 U HOPMAIBHOTO
pacmpeeneHuii; yMEHHE UCTIOIb30BaTh CBOMCTBA H3YYEHHBIX
pactpeeneHuii s peeHns 3a/1au; 3HaKOMCTBO €
TMOHATHSAMU: 3aKOH OOJIBIIMX YHUCEN, METO/IBI BEIOOPOUHBIX
HCCIIEI0BAHMIT; YMEHHE PUBOUTD IPUMEPHI POSABICHNUS
3aKOHA OOJIBIINX YKCEN B IPUPOHBIX M 0OIIECTBEHHBIX
SABNEHUSAX;

-yMeTb CBOOOJIHO ONEPUPOBATH MOHATUAME: TOUKA, IpsAMasd,
TIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Iy, INIOCKHH yToll,
JBYTPAHHBIA YTOJI, TPEXTPAHHBIH YOI, TIEPECEKAIOMINECH,
TapaJuieNbHbIE U CKPEIIMBAOIIUECS PSAMBIE,
TapaJuIENbHOCTD U NIEPIEHUKYISPHOCTD IPAMBIX U
IUIOCKOCTEH, YTOJI MEXY MPAMBIMH, YIOJI MEXIY IIPAMON 1
TUIOCKOCTBIO, YTOJI MEX/Y TIOCKOCTSMH; yMEHHE
HCTIONb30BATh TPU PELICHUH 3314 U3yYeHHbIE (aKThl U
TEOPEMBI IUIAHUMETPHH; YMEHHIE OLEHUBATh Pa3MEPHI
00BEKTOB B OKPYKAIOIIEM MUPE; YMETh CBOOOIHO
ONEPHUPOBATH MOHATHAMU: JIBIKEHNE, MapallIeNbHbIA
TepeHoc, CHMMETPHS Ha TIIOCKOCTH U B TIPOCTPAHCTBE,
TMOBOPOT, MpeobdpazoBanue MoA00us, MoA00HbIE QUTYPHI;
YMEHHE Pacrio3HaBaTh PaBHbIC U OJA00HBIE QUTYpbI, B TOM
YHCIIE B IPUPOJIE, HCKYCCTBE, APXUTEKTYpPE; yMEHHE
HCTI0JIb30BATh TEOMETPHYECKHE OTHOLIEHUS, HAXOHUTh

TeOMETPUIECKIE BETMUMHBI (JUTHHA, YTOI, TIOMA b, 005eM)
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TIpU PELICHAH 3a/1a4y U3 APYTUX YUeOHbIX MPEAMETOB U U3
peabHON JKU3HU;

- yMeTb CBOOO/IHO OTIEPUPOBATH MOHATHAMHE: TIPIMOYTOJIbHAS
cHCTeMa KOOP/MHAT, BEKTOD, KOOPAUHATHI TOUKH, KOOPAHHATI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHIE BEKTOPA HA YUCIIO,
pasoKeHne BeKTopa 1Mo 6asucy, CKansgpHOe MPOU3BEACHHE,
BEKTOPHOE MPOU3BEICHIE, YTOJ MEXK/Ty BEKTOPAMHU; YMEHHE
HCTIONb30BATh BEKTOPHBIH U KOOPAMHATHBI METOT [T
PeLICHNs TeOMETPHYECKHX 33744 1 33]1a4 APYTUX YIeOHBIX
TIPEIMETOB; OTIEPUPOBATH MOHATHAMI: MaTpuIia 2X2 u 3X3,
OTIpe/IeTUTENh MATPHIIBI, TEOMETPHYECKUI CMBICT
OTIpeIeTUTENS; yMETh MOJIETUPOBATH PEabHbIE CUTYAI[UH Ha
A3bIKE MATEMATUKH; COCTABIIATh BBIPAXKEHHS, YPABHEHNUS,
HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 331a4H, HCCIEN0BATH
TIOCTPOEHHbIE MOJIENH C MCTIONb30BAHUEM almapaTa aireopsl,
MHTEPIPETHUPOBATH MOTYUEHHBIN PE3YJIbTAT; CTPOUTD
MaTeMaTHYeCKUe MOJIENHU C TOMOIIBI0 TEOMETPHYECKUX
TIOHATHI ¥ BETMYKH, PEIIaTh CBI3aHHbIE C HUMH MPAKTHIECKHE
3a/1a4d; COCTABMATH BEPOATHOCTHYIO MOJIEIb 1
VHTEPIIPETHPOBATH MOTYYEHHBIN PE3yJIbTAT; PEmaTh
TIPUKJIaHBIC 33/1a4i CPEICTBAMH MaTeMATHIECKOTO aHAN3a, B
TOM YHCIIE COIMATBHO- YKOHOMHYECKOTO 1 (hH3UYECKOro
XapaKTepa;

YMEHHE BHIOMPATh MOAXO/IANINI METO/T TS PEIICHNUS 3a/1a4H;
TIOHUMAaHKE 3HAYMMOCTH MATEeMAaTUKH B U3yUEHUH IPUPOJHBIX U
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O6HICCTB€HHI>IX MIpoIeCCOB 1 ﬂBHCHHﬁ; YMCHHUC pacliO3HaBaTh
MPOABJICHUC 3aKOHOB MATCMATUKKU B UCKYCCTBC, YMCHHUC

MPUBOAUTH PUMEPBI MATEMATUYECKUX OTKPBITHI POCCHICKOMN U

MHUPOBOW MAaTEMATHIECKON HAYKH.

OK 02 Hcnonb3oBaTh
COBPEMEHHbIE CPE/ICTBA
TIOWCKA, AHATN3A 1
MHTEPIPETAINN
MHpOpMAIUHU, U
MH(OPMAILOHHBIE
TEXHOJIOTHH LIS
BBITIOJIHEHHS 337144
npodeccHOHATbHOM
JeSITEbHOCTU

B o6nacTy 1IeHHOCTH HAYYHOTO MO3HAHMS:
-c()OpMHUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U 00LIECTBEHHON MPAKTHKY,
OCHOBAHHOTO Ha JUAJIOTE KYIbTYD,
CIIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B
TNOJNUKYJITYPHOM MUDE;

-COBEPILEHCTBOBAHKE SI3bIKOBOM U YMTATEIBCKOM
KYJIBTYpBI KaK CPE/ICTBA B3AUMOJCHCTBUS MEXKTY
JII0JIbMH U TIO3HAHUS MUPA;

-0CO3HAaHKE IEHHOCTH HAYYHOI JIeSTebHOCTH,
TOTOBHOCTh OCYILIECTBIISITH TPOEKTHYIO U
HCCIIEIOBATENBCKYIO I€ATEIbHOCTh MHANBHIYaIbHO
W B IpyIIIe.

OBnazeHne yHUBEPCATbHBIMU y4€OHBIMU
T03HABATEIBHBIMH JICHCTBUIMU;

B) pabota ¢ nH(popMaIHeil:

-BJIaJIETh HABBIKAMHU MOJTyYCHUS MHPOPMAIIUH U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO
OCYILECTBJIATH TIOUCK, aHAIIM3, CUCTEMATH3AIUIO
¥ MHTEPTIPETAIUI0 HHQOPMAITUH Pa3THIHBIX
BHJIOB U (hOpM TIpe/ICTaBICHHS,

-yMETh ONIEPHPOBATH MOHATUAMHU: palliOHANIbHAS (YHKIMA,
TnoKa3aTeNbHas QYHKLMSA, CTEIEHHAs QYHKIMS,
norapupmuyeckas QyHKIHUs, TPUTOHOMETPUUECKHE
(Qynkuuu, 00paTHbIe QYyHKIUU; yMEHHE CTPOUTH IPaPUKH

M3Y4YEHHBIX (DYHKIMH, UCTIOIb30BATh TPAQUKK TPU U3YYECHUH

MPOLIECCOB M 3aBUCUMOCTEM, IPU PEILICHHUH 337184 U3 JPYTHX
Y4eOHBIX MPEIMETOB U 33/1a4 U3 PEanbHOM KU3HH; BBIPAKATH
(hopMyamu 3aBUCUMOCTU MEX/TY BETMYUHAMH;

-yMETh OMEPHPOBATH MIOHATUSIMHU: TOXKIECTBO,
TOXIECTBEHHOE NPe00pa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CHCTeMa YpaBHEHHI U HEPAaBEHCTB, PABHOCUIBHOCTh
ypaBHEHHUH, HEPABEHCTB U CHCTEM, PallHOHAIbHBIE,
MppaLOHaNbHbIE, IOKA3aTENbHbIE, CTCIICHHBIE,
norapu(pMu4ecKye, TPUroHOMETPHYECKHE YPaBHEHNUS,
HEPABEHCTBA M CUCTEMBI; YMETh pellaTh ypaBHEHHUH,
HEPaBEHCTBA M CUCTEMBI C OMOIIBIO PA3THIHBIX MPHEMOB;
pemIaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C TAPAMETPOM;
TMIPUMEHSATh YPABHEHHUS, HEPABEHCTBA, X CHCTEMBI JIIS
peIIeHNs] MaTeMaTHIECKHX 33/1a4 U 33124 U3 Pa3THIHbIX
o0sacTeil HayKu 1 peabHOI KI3HHU;

-yMeTh CBOOOJTHO OTIEPUPOBATH MOHATHUSIMU: BIKCHUE,
napajie’bHbli EPeHoC, CHMMETPHS Ha TIIOCKOCTH U B
NPOCTPaHCTBE, TIOBOPOT, MpeoOpa3oBaHue NoJ00us,
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-C03/1aBaTh TEKCTHI B Pa3JIMUHbIX (pOpMaTax ¢
Y4eTOM Ha3HayeHUs HH(OpMAIUH U IIeNIeBOi
ayIUTOPHH, BEIOMPAs ONTHMAIbHYIO GopMy
IPE/CTABIICHUS U BU3yAJIU3aLUY;

-OL[CHUBATH JOCTOBEPHOCTD, JIETHTUMHOCTD
uH(opMaLuy, €e COOTBETCTBUE NMPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpPMaM;

-HCTI0JIb30BaTh CPECTBA HHPOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B peLLIEHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHMU3alMOHHBIX 33j1a4 ¢ COOII0ICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECYpCOCOepEeKEHH S,
MPABOBBIX M AITUYECKUX HOPM, HOPM
UHPOPMAIMOHHOW 0€30MMacHOCTH;

-BJIaJIeTh HaBbIKAMH PACIO3HABAHMSA U 3AILUTHI
MHpopMaLyu, THGOPMALMOHHON O€30MacCHOCTH
JIMYHOCTH.

noJI00HbIE (UTYPBI; YMETh PAaCcIIO3HABATH PABHBIE U
noJJ00HbIE (UTYPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCIOJIb30BATH TEOMETPUUECKIE
OTHOLICHHUS, HAXOIUTh TEOMETPHUECKIE BEUUUHbI (IJTMHA,
YToJ1, IUI0NIa/Ib, 00bEM) IPH PELICHUN 33/1a4 U3 IPYTHX
Y4EOHBIX MPEIMETOB U U3 PEATbHOM KI3HH.

OK 03 IInanupoBats u
peanu3oBbIBATh
cOOCTBEHHOE
npodeccuoHaNbHOE U
NTMYHOCTHOE Pa3BHUTHE,
peITPUHUMATEITHCKYTO
JIESTETHHOCTD B
npodeccuoHanbHoi cdhepe,

B o0nactu 1yx0BHO-HPABCTBEHHOTO
BOCIIMTAHMUS:

-Cc(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
3THYECKOTO TIOBE/ICHHUS;

-CMIOCOOHOCTD OLIEHUBATH CUTYALUIO 1
NPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCh
HAa MOpPaJIbHO- HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
-0CO3HAHWE JIMYHOTO BKJI1a B TOCTPOCHHE

-yMETh OTIEPUPOBATH MOHATHUSAME: PAlMOHABHBIC,
MpPAIOHABHEIC, TIOKA3aTEIbHbIC, CTETICHHBIC,
norapuMUIECKue, TPUTOHOMETPUIECKUE YPABHEHHS U
HEPABEHCTBA, UX CHCTEMBI,

-yMETb OTIEPUPOBATH MOHATUSIMH: MHOTOTPAHHHUK, CEUCHHE
MHOTOTPaHHKKa, Ky0, Iapajnenenumnes, mpu3Ma, MIpaMusa,
(urypa u moBepXHOCTH BpaIeHNs, IIWIMH/P, KOHYC, Map,
cthepa, ceueHust GUrypsl BpaeHusl, MIOCKOCTh, KACAIOIIAsCS
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MICTIOJIb30BaTh 3HAHUS TI0
(MHAHCOBO IPaMOTHOCTH
B PA3MYHBIX KU3HEHHBIX
CUTYaIHIX

YCTOHYMBOTO OyIyIIETO;

-OTBETCTBEHHOE OTHOILIECHUE K CBOUM POAUTEISM
¥ (WIK) IPYTUM YJI€HaM CEeMbH, CO3IaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPHUHATHUS IIEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

OBnajieHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
JNEUCTBUSIMU:

a) caMOOpraHm3allus:

-CaMOCTOSITEIBHO OCYIECTBIIAT
MI03HABATEIbHYIO AEATEILHOCTD, BBISBIIATH
npoOIeMbl, CTaBUTh U (HOPMYITUPOBATH
coOCTBEHHBIE 3a/1a4l B 00pa30BaTeILHOM
AEATENbHOCTU M JKU3HEHHBIX CUTYalUsX;
-CaMOCTOATENBHO COCTABJIATD IUIaH PEIICHUS
po0JIEMbI ¢ YUYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTECHHIA;

- 1aBaTh OLCHKY HOBBIM CUTYALUAM,;
crocoOCTBOBaTh (HOPMHUPOBAHHUIO U
HPOSIBIIEHUIO IIUPOKOW PYIUINH B PA3HBIX
0071aCcTSIX 3HAHHWH, TOCTOSTHHO MOBHIIIATH CBOM
00pa3oBaTENbHBIN U KYJIbTYPHBIN YPOBEHD;

0) CaMOKOHTPOJTb:

UCII0JIb30BaTh MPUEMbI peIIEKCUU ISl OLICHKU
CHTYaIliH, BEIOOpa BEPHOTO PEIICHHS;

-yMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
TNPUHAMATh PELICHHUS 110 UX CHUKEHHUIO;

chepsl, IUIMHApPA, KOHYCA, TIONAAb HOBEPXHOCTH
MUpPaMK/IblL, IPH3MbI, KOHYCa, IMHAPA, TI0MAAb Chepbl,
00beM Ky0a, IpAMOYTOJIBHOTO HapaslieNnenunea, NupaMusbl,
PU3MBI, LIIMHIPA, KOHYCa, Iapa; yMEeHHe H300paxKarh
MHOTOIPaHHUKH ¥ [IOBEPXHOCTH BPALIEHUS, UX CEYEHUS OT
PYKH, C IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMETh PacliO3HaBaTh CUMMETPHIO
B IIPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABHIIBHBIE
MHOTOTPaHHHKY;

YMETh ONIEPUPOBATH MOHATUAMHU: IIPAMOYTOJIbHASA CUCTEMA
KOOPJMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPIMHATHI
BEKTOPA, CKAIIPHOE TIPOM3BEIEHNUE, YTOJI MEKTY BEKTOPaMH,
CyMMa BEKTOPOB, IPOM3BEAECHNE BEKTOPA HA YUCIIO;
HAXOJUTh MOMOIIBIO U3YYEHHBIX (OPMYI KOOPAUHATHI
CEPEIMHBI C OTPE3KA, PACCTOSHUE MEKIY ABYMS TOUKAMH.
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B) OMOLIMOHANbHbIN MHTEIIEKT, TIPENOIaraloui
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEW MOTHBAIIUH, BKIIOYAIOIIEH CTPEMIICHHE
K JIOCTH>KEHUIO LIEJIA U YCTIEXY, ONITUMU3M,
MHUIUATHBHOCTh, YMEHHUE ACHCTBOBATD, UCXOAS
13 CBOMX BO3MOKHOCTEH;

-OMIIATHH, BKIIIOYAIONIEH CITIOCOOHOCTH IIOHUMATh
IMOLMOHATILHOE COCTOSIHUE APYTHX, YIUTHIBATH
€ro MpHU OCYILECTBICHUN KOMMYHHKAIIHH,
CIIOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHMUIO;
-COIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX
CIIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C
APYTUMH JTIOIbMH, 3a00TUTHCSI, TIPOSIBIIATH
UHTEPEC U pa3peiaTth KOH(QIUKTHI.

OK 04 Dddexturo
B3aMMOJIEHICTBOBATh U
paboTaTh B KOJICKTHBE U
KOMaHJIe MEKPEJIUTHO3HBIX
OTHOILEHUH, TPUMEHSATD
CTaHJapThI
AHTUKOPPYHIUOHHOTO
MOBEACHUS

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSTENILHOCTH M CAMOOTIPEAEIIEHHUIO;
-OBJIaJICHUE HABBIKAMHU Y4EOHO-
UCCIIEI0BATEIbCKON, IPOEKTHOM M COLMAIBHON
JEATEIbHOCTH;

OBnazieHuE YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JICICTBUSIMU:

0) coBMeCTHas JIeATENBHOCTD:
- IOHUMaTh M UCIIOJIB30BATh

NPEUMYLIECTBA KOMAHIHOW U MHIUBUIYAJIbHOM
paboTHI;
- IPUHKAMATB 1I€JIM COBMECTHOM JEATENLHOCTH,

-yMETh ONEPHPOBATH MOHATUSAMHU: CITyYalHbBIN OMBIT U
ciy4aitHoe COOBITHE, BEPOSTHOCTh CITYYaiHOTO COOBITHS;
YMETb BBIUUCIIATH BEPOATHOCTb C HCHIONb30BAHHEM
rpaduyecKuX METOJ0B; IPUMEHATb (POPMYIIbI CIOKEHUS 1
YMHOKEHHS BEPOSATHOCTEH, KOMOUHATOPHBIE (DaKTHI U
(opMyJIBl IpH peIeHNH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CITy4aiiHBIMU
BEMYMHAMHE; YMEHNUE TIPUBOUTH PUMEPHI TIPOSBICHHS 3aKOHA
OOMBIINX YMCEN B IPUPOHBIX M OONIECTBEHHBIX SBICHHUSX;
YMETh CBOOOTHO OMIEPUPOBATH MOHITHIMH: CTETIEHB C
IIEJIBIM TTOKa3aTeNieM, KOPeHb HaTypalbHOM CTETICHH,
CTETICHb C PallMOHATIBHBIM MTOKa3aTeIeM, CTEIICHb C
JeUCTBUTENLHBIM (BEILIECTBEHHBIM) [OKA3aTeNeM, Jorapupm
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OpraHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS MO
€¢ JIOCTIXKCHUIO: COCTABJIATH IJIaH JEHCTBUM,
pacmpesieNsaTh POJH ¢ Y4eTOM MHEHHI
Y4aCTHUKOB 00CYK/IaTh pe3yIbTaThl COBMECTHOU
paboTH;

- KOOPJIMHUPOBATH U BBITIOJIHATH pabOTy B
YCIOBHSAX PEaJbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUSI;
-0CYIIECTBISTH MO3UTUBHOE CTPATETUUECKOE
TMIOBE/ICHUE B PA3JIUYHBIX CUTYAIUSX, TIPOSIBIIATH
TBOPYECTBO U BOOOpaKEHKE, ObITh HHUIIUATHBHBIM.
OgnajieHue YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JICUCTBUSIMU:

T) IpUHATHE ce0s U APYTUX JTIOJCH:

- IPUHAMATH MOTHBBI U APTYMEHTBI APYTHX JHOEH
TIPY aHANKM3€ PE3yIbTaTOB JCATEIbHOCTH;

- IPM3HABATH CBOE MPABO M MPABO APYTUX JIIOAEH
Ha OIMMOKH; Pa3BUBATh CIIOCOOHOCTh MMOHUMATh
MU C MO3UIUH

JPYTOro YenoBeKa.

YHCTIA, CHHYC, KOCHHYC U TAHT€HC MPOKM3BOJIBHOTO YUCIIA;
-yMETh CBOOO/IHO ONIEPHPOBATH TIOHATUSIMHE: TPaQuK

(Gynknun, 00paTHas QYHKINS, KOMIO3UIHSA ()YHKITHHA,
NHEeHHasS QYHKIMS, KBaApaTHIHAs (YyHKIUS, CTCTICHHAS
(QYHKIMS C LEJBIM TTOKa3aTeIeM, TPUTOHOMETPUYECKHE
(QyHKIMH, 00paTHBIE TPUTOHOMETpUYECKUE (DYHKIINH,
MoKasarelsibHas U Jorapudmuueckas QyHKIUN; yMETb
CTpOUTH Tpaduku QyHKIUHA, BHINOIHAT TPE0Opa30BaHUS
rpauKoB QyHKIHIL;

- YMETb HMCIONB30BaTh TPAQUKH QYHKIMH 71T U3YUCHHS
TIPOIIECCOB M 3aBHUCUMOCTE TIPH PEIICHUH 33124 U3
APYTHX YUEOHBIX MPEAMETOB M U3 PEabHOMN KU3HH;
BBIpAXXaTh ()OPMYITaMH 3aBUCUMOCTH MEX/Iy BETHIMHAMIE;
-CBOOOTHO OTIEPUPOBATH MOHATUAMU: YETHOCTH (DYHKIIHH,
MEePUOANYHOCTh (PYHKIIMU, OTPAHUUEHHOCTh (YHKIIHH,
MOHOTOHHOCTb (DYHKITHH, SKCTPEMYM (YHKIIUH, HAUOObIIIEe
1 HANMEHbIIIee 3HAYeHUS QYHKIMU HA TIPOMEKYTKE; YMETh
TIPOBOIUTH MCCIEOBAHNE (YHKIHH;

- YMETh MCTOJIB30BATh CBOMCTBA U rpaduku (yHKIMI 1S
pelIeHns ypaBHEHHUIT, HEPABEHCTB U 33]1a4 C apaMeTpamu;
M300pakaTh HA KOOPIMHATHOMN MIIOCKOCTH MHOXKECTBA
PELICHHUH YPaBHEHUM, HEPABEHCTB M UX CHCTEM.
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OK 05 OcymecTBisTh
YCTHYIO ¥ IACbMEHHYO
KOMMYHHUKAIIMIO Ha
rOCYapCTBEHHOM SI3bIKE
Poccuiickoir Oenepanuu ¢
YYETOM 0COOCHHOCTEH
COLIMAIBHOTO U
KyJbTYPHOTO KOHTEKCTA

B 00nacTu 3cTeTHUECKOr0 BOCTIUTAHMUS:
-3CTETHYECKOE OTHOIIECHUE K MUPY, BKIIOUAS
3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyJa 1 00IIECTBEHHBIX
OTHOIIIEHUH; CIOCOOHOCTH BOCTIPUHUMATD
pa3IyHbIC BUBI HCKYCCTBA, TPAJUIINN U
TBOPUYECTBO CBOETO U IPYTUX HAPOIOB, OLIYIIATh
HMOIMOHATIEHOE BO3/ICHCTBUE UCKYCCTBA;
-yOeXJICHHOCTh B 3HAUUMOCTH JJISl THYHOCTH U
00I11eCTBA OTEUECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHUUECKHUX KYJIBTYPHBIX TPAHIIUI
¥ HapOJTHOTO TBOPYECTBA;

-TOTOBHOCTh K CAMOBBIPaXKEHUIO B Pa3HBIX BUIAX
UCKYCCTBA, CTPEMJICHHUE MPOSBIIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

OgnajieHne YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JEHCTBUSMU

a) obrenue:

-0CYIIECTBIATH KOMMYHHKAIIMH BO BCeX cepax
KU3HU;

-pacro3HaBaTh HeBepOAIbHbIC CPEICTBA
00IIeHNS, TOHUMATh 3HAYCHHUE COIMAIBHBIX
3HAKOB, PAaCIIO3HABATh MPEANOCHIIKA
KOH(JIMKTHBIX CUTYaIlH U CMATYATh KOHQJIMKTH;
-pa3BEpHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY
3PEHUS C MCTIOIB30BAHMEM S3BIKOBBIX CPEJICTB.

- YMETb OTIEPUPOBATH MOHATHAMU: CPEIHEE
apudmeTnyeckoe, MeiMaHa, HAaHOOJIbIIICEe M HANMEHBIIEE
3HAYCHUSI, pa3Max, JUCTIEPCHs, CTAHIAPTHOE OTKIOHCHHE
YHICIIOBOrO HA0Opa; yMEHHE M3BIECKATh, HHTEPIPETUPOBATH
MH(OpMAIIHIO, TIPeCTABICHHYIO B TAOIHIIaX, Ha
auarpammax, rpadukax, OTpaXkaronyo cBONCTBA

peabHBIX TIPOIIECCOB U SBJICHUIA; PECTABIIATH
MH(OPMAIIIO C TOMOMIBIO TAOJHUIL U THATPAMM;
MCCIIeI0BATh CTATUCTHYECKHIE JAHHBIE, B TOM YHCTIE C
MPUMEHEHNEM TPaQUUECKIX METOJIOB M JEKTPOHHBIX
CpEJICTB;

-yMETb ONEPUPOBATH MOHATUSIMU: TOUKA, IPSAMAsi, IIIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJ, CKPEIIUBAIOIIUECS
TpSMBbIE, TTAPAJIIENBHOCT U NEPHEHIUKYIAPHOCTD MPSMBIX U
TJIOCKOCTEH, YTOJI MEKITY MPSIMBIMH, YTOJI MEXY PSIMOi 1
TJIOCKOCTBIO, YTOI MEKAY MIIOCKOCTSIMU, PACCTOSHUE OT
TOYKH J0 TJIOCKOCTH, PACCTOSHUE MEXTY TIPSIMBIMH,
PacCTOSHIE MEXKTY TINOCKOCTIMH;

YMETb HCTIOIB30BATh TIPU PEIICHUH 3a]1a4 M3y4eHHbIEC (PAKThI
¥ TEOPEMBI TUNIAHUMETPHUHU; YMEHHE OLIEHUBATh PAa3MEpBbI
00BEKTOB OKPYXKAIOIIET0 MUPA.
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OK 06 IIposiBnsiTh
IPaXJAHCKO-
NATPHOTUYECKYIO TO3UIIHIO,
JEMOHCTPUPOBAThH
0CO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
00IIeYETOBEUECKHX
IIEHHOCTEH, B TOM UYHCIIE C
Y4ETOM FapMOHU3ALUH

MEXHALMOHAIBHBIX U
MEXKPEITUTHO3HBIX
OTHOILLEHUH, IPUMEHATD
CTaHJAPTHI
AHTUKOPPYILIMOHHOTO
TIOBEICHUS

-0CO3HaHKE 00y4aIOMHUMHCS POCCUHCKOM
TPAXKIAHCKON MICHTHYHOCTH;

- [IEJICHANIPABICHHOE Pa3BUTUE BHYTPEHHEN
TIO3ULIUH JINYHOCTH Ha OCHOBE TyXOBHO-
HPAaBCTBEHHBIX LIECHHOCTEN HApOI0B
Poccuiickon ®enepanuu, ICTOPUIECKUX U
HALMOHAJIbHO-KYJIBTYPHBIX TPaJULHH,
(popMHpOBaHUE CUCTEMBI 3HAUMMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIILIUOHHOTO
MHUPOBO33pEHHU, TPABOCO3HAHUS,
HKOJIOTUYECKOU KYJIbTYphl, CHOCOOHOCTH

CTaBUTDb LCJIN U CTPOUTD JKU3HCHHBIC I1JIAHBI;
B yactu IpaX1aHCKOro BOCIIUTAHHUA:
-OCO3HAaHUC CBOHMX KOHCTUTYLIMOHHBLIX IIPAB U

00s3aHHOCTEH, yBOKCHHUE 3aKOHA U
TPaBOIIOPSJIKA,;

-IPUHATHE TPATUIIMOHHBIX HAITMOHAIBHBIX,
00IIIeYeIIOBEYECKIX TYMAaHUCTHUCCKUX 1
NIEMOKPATHYECKHX [IEHHOCTEH;

-TOTOBHOCTH MTPOTHUBOCTOSATH HJICOJIOTHH
IKCTpEMH3Ma, HallMOHa3Ma, KceHodoouu,

AUCKPUMHUHALMHA 110 COOUAJIbHBIM, PCIIUTHO3HLIM,

paCoBbLIM, HALTMOHAJIBbHBIM IIPU3HAKAM;
-TOTOBHOCTb BECTH COBMCCTHYIO JCATCILHOCTEL B
HHTCPCCAX I'paKIaHCKOI0 O6H_[6CTBa,
y4aCTBOBATbH B CaMOYIIPABJICHHUH B

- YMETh ONEPUPOBATH MOHATUIMU: MPSIMOYTOIbHAS CUCTEMA
KOOPJMHAT, KOOPJUHATHI TOUKHU, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAIISIPHOE MPOU3BE/ICHHE, YTO MEXKY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHNUE BEKTOPA HA YKCII0; HAXOAUTH C
MOMOIIbIO M3YYEHHBIX (HOPMYI KOOPIMHATHI CepeMHbI OTPE3Ka,
PacCTOSHUE MEXK]TY IBYMS TOUKAMH,

-yMEeTh BBIOMPATh MOAXOIAMIMI U3YUEHHBIN METO 1Sl PENICHUs
3a]1a4M, Pacrno3HaBaTh MaTeMaTU4eCcKue GakThl U
MaTeMaTH4eCKUe MOJICTU B IPUPOIHBIX U OOMIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;

-YMEHHE IPUBOAUTS PUMEPBI MATEMATUIECKUX OTKPBITHH
POCCHICKON U MUPOBOM MAaTEMATUYECKOM HAYKH.

- YMETb OLIEPUPOBATH MOHATHAMU: CIIyYaiHBII OIBIT U
cily4aifHoe coObITHE, BEPOSTHOCTb CIy4aiiHOr0 COOBITHS;
YMETb BBIUUCIIATH BEPOATHOCTb C UCIIONB30BAHUEM
rpauecKix METO/I0B; IPUMEHATh (POPMYJIBI CIOKEHHS 1
YMHOKEHHS BEPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(GopMyIIbI IpH pELICHUHN 33/1a4; OLIEHUBATD BEPOATHOCTH
peabHbIX COOBITHIL; 3HAKOMCTBO CO CITy4aiHBIMU
BEJMYMHAMH; YMEHHE TIPHBOUTH IIPUMEPHI POSBICHHS 3aKOHA
0OJBIIKX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX ABIECHHSAX.

22



0011e00pa30BaTeIbHOM OpraHU3alliH 1 IETCKO-
IOHOTIIECKUX OpTaHM3aIHsAX;

-yMEHHE B3aUMOJICHCTBOBATH C COIMATBHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX
(GYHKIUSAMU ¥ HA3HAYCHHEM,

-TOTOBHOCTh K TYMaHHTApHOU U BOJIOHTEPCKON

NEATEIIbHOCTH;
NIATPHOTUYECKOTO BOCIIUTAHHUSL:
- C(hOPMHUPOBAHHOCTH POCCUMCKOM TPk AaHCKOM

UJIEHTUYHOCTH, TATPUOTHU3MA, YBAXKEHUS K
CBOEMY HApO.y, 9yBCTBA OTBETCTBEHHOCTH IEPE]
Ponmunon, ropnoctu 3a ¢BoM Kpaii, cBor0 Poauny,
CBOY A3BIK M KYJIBTYPY, IIPOLIOE U
HACTOALLIEE MHOTOHALIMOHAIBHOTO HapOoa
Poccuu;

-LIEHHOCTHOE OTHOILEHKE K FOCYJapCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY U IIPUPOLHOMY
HACIIEHI0, TAMATHUKAM, TPaJAULUAM HApOJOB
Poccun, noctimxenusam Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPYE;
-ujieiiHast yOexKJeHHOCTh, TOTOBHOCTD K
CITy’KEeHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTD
3a €ro Cyab0y; OCBOCHHBIE 00y4JaromuMucs
MEXKIPEIMETHBIE TIOHATUS W YHUBEPCAIbHBIE
yueOHbIE eHCTBUS (PETyNATUBHbIE,
TI03HABATENbHbIE, KOMMYHHUKATUBHBIE);
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- CMIOCOOHOCTD MX UCIIOIb30BAHUS B
II03HABATENbHOM M COLIMAIBHON ITPAKTHKE,
TOTOBHOCTB K CaMOCTOSATEIbHOMY ILIAHUPOBAHUIO
¥ OCYIIECTBIEHHIO YUEOHO! JEATENbHOCTH,
OpraHu3alKy Y4eOHOTO COTPYAHUYECTBA C
Te/IarornuecKUMU pabOTHUKAMU U
CBEPCTHUKAMM, K YYACTHUIO B IOCTPOCHUHN
VHIMBUIYaIbHONH 00pa30BaTeNbHOM TPAaeKTOPUL;
-OBJI4/ICHUE HABBIKAMH Y4€OHO-HCCIIE0BATENbCKO,
TIIPOEKTHOW ¥ COLMATBHOM JIEATENBHOCTH.

OK 07 ConeiicTBOBaTh
COXPaHEHUIO
OKPY>KatOIE Cpelpl,
pecypcocOepexeHHIo,
IPUMEHSTDH 3HAHUA 00
M3MEHEHHH KIIMMaTa,
MPUHLMIIBI OEPEKITUBOTO
TIPOU3BO/ICTBA,
3(h(heEKTHBHO TEHCTBOBATH
B UpE3BBIYANHBIX
CUTYALUAX

-HE TIPUHUMATh JICUCTBHS, IPUHOCALINE BPET
OKPYKAIOLIEH CpeNe;

-yMeTh MPOTHO3UPOBATh HEOIATONPUSITHBIC
HKOJIOTUUYECKHE TIOCIEICTBHA MIPEANPHHIMAEMBIX
JIEUCTBUH, IPEAOTBPALLATD HX;

- PaCIIMPUTD OMBIT JEATEIBHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH; pa3padaThiBaTh MIaH
peleHus MpoOJIeMBl ¢ YUETOM aHaAJIN3a
MMEIOIIUXCS MAaTEePUAIIbHBIX U
HeMaTepUATbHBIX PECYPCOB;

- OCYIIECTBIIATH IIeJ€HANPABICHHBIN MOUCK
TepeHoca CPeJICTB U COCO0OB JICHCTBHS B
npodecCHOHANBHYI0 CPENy;

-yMETh EPEHOCUTD 3HAHUS B TI03HABATEIBHYIO U
TIPAKTHYECKYI0 00MACTH KU3HEACATENHHOCTH;
-[IpeJIaraTh HOBbIE MIPOEKTHI, OLICHUBATH UJIEU C

-yMETh OTIEPUPOBATH MOHATUAME: (QYHKIIHUS,
HeTpepbIBHAs (YHKIMA, IPOU3BOHAS, TEPBOOOpa3HAs,
OTPE/IETICHHBIN MHTETPAN; YMETh HAXOAUTh IPOU3BO/IHbIE
NEMEHTAPHBIX DYHKIUH, UCTIONB3YS CTIPABOYHBIC MATEPUAIIBI;
MCCJIEIOBATh B MPOCTEHIIMX CITyqasx (yHKIUH Ha
MOHOTOHHOCTb, HAXOIUTh HAUOOJIBIINE U HAUMEHBIIHE
3HaueHHs (QYHKIUIL; CTPOUTH IpaKH MHOTOUIEHOB C
HCTIOJIb30BAHKUEM aNMapaTa MaTeMaTHYECKOr0 aHaJH3a;
TIPUMEHSATh MPOU3BOAHYIO TIPU PEIICHUU 3a/1a4 Ha
JBIDKEHHE; peliaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3aauul
Ha HauOOJIbIIINE U HAUMEHBIIIUE 3HAUCHMSI, Ha
HAaXOXJIEHUE MyTH, CKOPOCTH U YCKOPEHUS;

-yMETh ONEPUPOBATH MOHATUSIMHU: IBHKECHHE B
MPOCTPAHCTBE, TIOJI00HBIE (DUTYPHI B IPOCTPAHCTBE;
UCII0JIb30BaTh OTHOILIEHHUE TUIOMIAEH TIOBEPXHOCTEN 1

00BeMOB TOI00HBIX (DUTYp TIPU PEIICHHH 3a/aY;
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NO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
NPAKTUYECKOM 3HAYMMOCTH;

-J1aBaTh OLICHKY HOBBIM CUTYalllsM, BHOCUTb
KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIENSM.

YMETh BBIUUCIIATh TEOMETPUUECKHUE BETMUUHBI ([JTMHA, YTOII,
IJI0IIa b, 00BEM, TIOIIA (b TIOBEPXHOCTH ), HCTIONB3YS
M3y4eHHbIE POPMYIIBI U METOIBI.
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2. CTpyKTypa 1 coaepxkaHue 001eo0pa3oBaTeJIbHOI0 NMpeaMera
«MATEMATHUKA»

2.1. O0bem npeaMera M BUAbI Y4eOHOM padOThI

Buj yueOHoii padoThI Obvem 6
yacax

O0bem o0pa3zoBaTesibHOIl MPOrPAMMBI JHCHHTLTHHBI 279

B T.Y.

OcHOBHOE cofep:KaHue 2173

BT. U..

TEOPETHYECKOE 00yUeHHE 157

TMPaKTUYECKUE 3aHATHA 80

IIpodeccronabHO-0pHEHTHPOBAHHOE COIEPKAHNIE (COAEPAKAHUE 36

NPHKJIATHOTO MOJYJI51)

BT. 4.
TeOpeTUYecKoe 00ydeHue 2
MPAKTHYECKHUE 3aHATUS 34
Koncynpranus 2
IIpomeskyTouHas aTrecTanus (IK3aMeH) 4
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2.2. TemaTHueckuii MIaH U colep:KaHue TUCHUIIHHBI

Conepxanune yue0HOro MaTepraja (0OCHOBHOE H PO eccHOHATBLHO- OPHEHTHPOBAHHOE),

HanmenoBanne pasaenos u . Odbem ®opmupyemble
Tem Ja0opaTopHble W NMPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOXYJIb ACOB S
(mpu HATHYMH)
1 2 3 4
OcHoBHoOe coaepkaHue
Paznen 1. IloBTopenue 16
Kypca MATEMATHKH OK-01, OK-02, OK-
OCHOBHOI IIKOJIBI 03, OK-04, OK-05,
Tema 1.1 Copnepanne yyeOHOro Matepuana OK-06, OK-07
Llenb 1 33241 MaTEMaTHKU BazoBble 3HaHUS 1 yMEHHS 110 MaTeMaTHKe B TPO(eCCHOHATHLHOMN U B TIOBCETHEBHOM
IIPU OCBOCHUU JEATEIbHOCTH.
CIICNNATTbHOCTH KomOunupoBanHoe 3aHsTHE 2
Tema 1.2 Copnepranne yyeOHOro Matepuana
Yucma W BMHCHCHHA. | J[eHCTBHSA HAJ TOJOKHUTEIBHBIMH M OTPHIATEIBHBIME YHCIIAMH, OOBIKHOBEHHBIMH U
Boipaxennst  u JECSITUYHBIMU IpOo0siMU. JlelicTBUs €O cTeneHAMH, (OpMyIbl COKPAILIEHHOTO YMHOXKEHHS.
npeoOpa3oBaHus 2
KombunupoBanHoe 3ansTHE
Tema 1.3. IIpodecconanbHO-OpHEHTHPOBAHHOE cofepKaHue  (ComepKaHHe  NPHKJIATHOTO
['eomerpus Ha MIOCKOCTH MO/YJI1)
Buzpl ninockux ¢puryp u ux mIomap.
[IpaKkTHKO-OpHEHTUPOBAHHBIE 3a]JaUH B KypCe FEOMETPHH Ha IIIOCKOCTH 2
IIpakTuyeckoe 3aHATHE
Tema 1.4 Conepxanue yueOHOTO MaTepHania
[IpoueHTHBIE BHIYUCIEHUS [IpocThie MPOLEHTHI, pa3Hble cnocoObl X BblUMCIeHHS. CIOXKHbBIE TIPOLEHTHI
IIpaxkTnyeckoe 3aHsTHE 2
Tema 1.5 Conepxanue yueOHOTO MaTepHania
YpaBHEHUS U HEPABEHCTBA Jluneiinble, KBajpaTHble, APOOHO-THHENHbIE YPaBHEHHS 1 HEPaBEHCTBA
2

[IpakTuyeckoe 3aHATHE
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Tema 1.6 Conepxanue yueOHOTO MaTepHania
Cucrembl  ypaBHeHHH ¥ | CriocoObl PELIEHHs CHCTEM JIMHEHHBIX ypaBHenuit. [ToHstus: marpuna 2x2 u 3x3,
HEPABCHCTB onpenenurens Matpuubl. Merox [aycca. Cuctembl HENMMHENHBIX ypaBHEHUH. CHCTEMBbI 4
HEPAaBEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 1.7 Cozepxanue yueOHOTO Matepuania
BXo0/1H0ii KOHTPOJIB Beruncnenus u mpeobpa3oBaHus. YpaBHEHUs U HepaBeHCTBa. ['eomeTpus Ha
IIJIOCKOCTH 2
KonTtponbhas pabora
Paznen 2 Ilpsmbie w 16
TUIOCKOCTH B TIPOCTPAHCTBE OK-01, OK-03, OK-
Tema 2.1. Cozepxkanne yuebHOTO MaTepuana 04, OK-07
OcHoBHbIE nouAtus | [lpexmer crepeomerpuu. OCHOBHbIE TOHATUS  (TOYKa, TpsiMasi, IUIOCKOCTb,
CTEpPEOMETPUHU. npocTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarormuecs, napasieabHble U 2
Pacrionokenue mpsaMbIX 1 ckpelyBatonuecs npsmele. [Ipu3HaK M CBOKMCTBO CKpeliMBatoIMXcs MpAMbIX. OCHOBHbIE
IJIOCKOCTEH TIPOCTPAHCTBEHHbBIE (YUTYPHI.
KombunupoBanHoe 3ansTHe
Tema 2.2. Conepxanne yueOHOTO MaTepHania
[lapamnensHocTs  TPAMBIX, | [lapamnensHple  mpsaMas u - miockocTs.  Ompenenenue. Ilpushak. Caoiictea (¢
OpsIMOM M TIOCKOCTH, | nokasateibcTBoM). I[lapamtenshbie  mwiockoctd. Ompenenenne. [pushak.  CeoiictBa  (c
IIIOCKOCTEN JI0Ka3aTenbCTBOM). Tetpasap u ero siaemeHtsl. [lapannenenunen u ero anementsl. CBoicTBa
MPOTHBOIOJNOXKHBIX IPaHEl U AnaroHanen napasmienenunena. [locrpoenne 4
ceueHuil. Pemenue 3amau.
KombunupoBanHoe 3ansTHE
Tema 2.3. [lepnenaukysprocts | Cozepxanue yuyeOHOro Matepuana
[lepnenmukynsapusie  mpsiMble.  [lapamnensHble  npsMble, NEPHEHAUKYISAPHbIE K
mwiockocTd. [Ipu3Hak nepneHanKyIsIpHOCTU MPSAMOM U TIOCKOCTH. JloKa3aTenbeTBo.
IPAMBIX, IPAMOM U TIockocTH, | Ilepnenaukynsp W HakinoHHasd.  [leprneHauKynspHble mwiockocT.  [IpusHak
TUIOCKOCTEN NEPIEHANKYIAPHOCTH II0CKOCTeH. [loKa3aTenbeTBo. PaccTosHYSA B IPOCTPAHCTBE.
2

KombunnpoBanHoe 3aHsTHE
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Tema 2.4. Conepxanue yueOHOTO MaTepHania
Teopema 0 Tpex "
Teopema o Tpex nepneHauKysApax. JJoka3aTenbCcTBO. YIom MEKAY NMPAMON U IUIOCKOCTBIO. 5
feprietiiyLipax Yron Mex Ly II0CKOCTAMH
KomOuHupoBaHHOE 3aHsTHE
Tema 2.5. ITpodeccuonaibHO-0pHEHTHPOBAHHOE cofiep:kaHue  (coaep:KaHHe  NPHUKIAXHOTO
[Tapannensusie, MOJyJIsl)
TePIEHINKYJIIPHbIE, AKCHOMBI ~ CTEpPEOMETPUH. [lepneHANKYIAPHOCTD OpsMOMl M TUIOCKOCTH,
CKpEILMBAIOIIHECS TPSIMbIE TNapAJLIETBHOCTD JIBYX TPAMBIX, HEPIEHINKYIAPHBIX TUIOCKOCTH, NEPIEHIUKYIIPHOCTD 4
IIJIOCKOCTEN
[IpakTuyeckoe 3aHATHE
Tema 2.6. Conepxanue yueOHOTO MaTepuana
Pemmenue 3azmay. [lpsivbie u Pacnonoxkenue mpsAMBIX M IUIOCKOCTEH B mpocTpaHcTse. [lepnenmukyaspHOCTE u
TUIOCKOCTH B MPOCTPAHCTBE TNapaUIeNbHOCTD MPSAMBIX U TOCKOCTeH. CKpeliBatomuecs: psMbie
Kontponbnas pabora 2
Pasnen 3. Koopaunatel u 14
Tema 3.1 Conepxanue y4eOHOro Matepuaia 04, OK-07
JlekapToBbl  KOOPIMHATHI B | JleKapTOBBI KOOPAMHATHI B IpocTpaHcTse. [IpocTeiiniie 3a1aun B koopanHatax.PaccrosHue
IIPOCTPAHCTBE.  PaccTosHUE | Mexy ABYMs TOUKAMH, KOOPIMHATHI CEPEIUHBI OTPE3Ka 2
MCXKIy  ABYMA  TOYKAMH. | KoMOMHMPOBAHHOE 3aHATHE
Koopaunatsr CepeavHbI
oTpe3Ka
Tema 3.2 Conepxanue yyeOHOro Matepuaia
Bexroper B mpocTpaHcTBe. Yrom Bexrope! B mpoctpancTBe. CIOKEHHE W BHIYMTAHUE BEKTOPOB. Y MHOKEHHME BEKTOpA HA YHCIIO.
MEy BEKTOpaMH. CKanipHoe Kommnnanapusie BekTopsl. CKkajlspHOE MpOM3BEIEHHE BEKTOPOB. PasnoxkeHue BekTopa MO
POTSBG/CHHE BOKTOPOS TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopuHaThl BEKTOpa, CKANSPHOE NIPOM3BEICHIE BEKTOPOB 6

B KOOpJMHATAX, YOI MEKIy BEKTOPaMH, Yrol MEXTy NpPSAMOM M IUIOCKOCTBIO, YION MEXIY
IJIOCKOCTSAMU. Y PaBHEHHE IUIOCKOCTH. [ €OMETPUUECKUI CMBICT ONPEEIUTENs 2X2

KombunupoBanHoe 3aHsTHE
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Tema 3.3 IIpodecconanbHO-OpHEHTHPOBAHHOE cogep:xxanue  (comep:kaHue  NPHKJIATHOTO
ITpaktuko- MOJYJIs1)
OpUEHTHPOBaHHbIC 3a1auk HA | KoopauHaTHAs MIOCKOCTh. BbluncieHne paccTOSHUN M TUIOMANeHd Ha TJIOCKOCTH.
KOOPJMHATHOM IJIIOCKOCTH KonuectBennbie pacueTst 4
[Ipaktuyeckoe 3aHATHE
Tema 3.4 Conepxanue yueOHOTO MaTepHaia
Pemenue 3ana4.Koopannarel | JlekapToBsl KOOpAMHATHI B MpOCTpaHcTBe. Bekropsl B mpoctparctBe. CIOXEHHE |
Y BEKTOPBI BBIUMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ncio. Komrmianapusie BekTophl. CkanspHoe
NpOM3BEJICHUE BEKTOPOB. PasnokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimme 3agaun B koopauHatax. KoopauHaThl BEKTOpa, PacCTOSHUE MEXAY TOUKAMH,
KOOP/AMHATBl CEpPEIMHbl OTPe3Ka, CKAIAPHOE MPOU3BENCHUE BEKTOPOB B KOOPAMHATAX, YTOJ 2
MEXKy BEKTOPAMHU, YTOJl MEXAY MPSAMOM U IIOCKOCTBIO, YroJl
MEXy IIOCKOCTAMU
Kontponbnas pabora
Paznen 4, OCHOBBI 36
TPUTOHOMETPHH.
TpuroHomerpuyecKue OK-01, OK-02, OK-
dynKunH 03, OK-04, OK-05,
Tema 4.1 Cozepxanne yaeOHOTO MaTepuana OK-06, OK-07
Tpuronomerpuueckue Panuannas mepa yrna. [ToBopoT TOUkM BOKpYr Hayana KoopauHat. OmnpezeneHue cuHyca,
(YHKIUH  TPOU3BOIHLHOTO KOCHHYyCa, TAaHT€HCa M KOTAHTeHCA. 3HAKM CHHYCa, KOCHHYCA, TAHT€HCa M KOTaHTEHCa TI0 4
yria, yucia. Panuannas u YETBEPTAM. 3aBUCUMOCTb MEKTy CHHYCOM, KOCHHYCOM, TAHT€HCOM U
rpajycHas Mepa yria KOTaHT€HCOM OJTHOTO M TOTO X yIiia
KomOunupoBanHoe 3aHsTHE
Tema 4.2 Copneprkanne yyebHOrO Matepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTEHC U KOTAHTEHC YTJIOB OUH - 0.
TPUTOHOMETPUIECKIE DopMyITBI TPUBEICHUS 4
TOXICCTBA. [Tpaktryeckoe 3aHATHE

®opMynbl IPUBEICHASA

Tema 4.3

Coneprkanue yueOHOro MaTepuana
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CuHyC, KOCHHYC, TaHI€HC
CyMMBI M pa3HOCTH JABYX

Cymma 1 pasHocTh cuHYcOoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC JBOMHOTO yTJa.
®opMmyibl TOTOBMHHOTO yria. [IpeoOpa3oBaHus CyMMbl TPUTOHOMETPHYECKUX (DYHKIIMHA B
IIPOU3BEICHUE M IPOU3BEACHUS B CYMMY. DBbIpakeHue TpUrOHOMETPUYECKUX

yIJIOB
CuHyc ¥ KOCHHYC JBOiHOro | QYHKIMIA Y€pE3 TAHIEHC MOJOBMHHOIO apryMEHTa.

yria. ®opmymsi | [IpeodpasoBanus mpoCTEHIIMX TPUTOHOMETPUYECKUX BBIPAKEHHI
TIOJIOBUHHOTO YA [IpakTiyeckoe 3aHATHE

Tema 4.4 Conepxanune yueOHOTO MaTepHaia

OyHKIIMK, WX CBOWCTBA.
Crioco6b1 3ananust GyHKIHIA

O6nacTs omnpezeneHus ¥ MHOKECTBO 3HaueHWH (QyHKuuiA. YETHOCTH, HEYETHOCTD,
neproMaHoCTh QyHKIH. CriocoOsl 3a1anus QyHKIMIA

HpaKTI/I'{CCKOC 3aHATHUC

Tema 4.5
Tpuronomerpudeckue
(GyHKIMH, MX CBOWCTBA U
rpaduku

Copnepanne yyeOHOro Matepuana

OO6nactp ompeneneHnss 1 MHOXECTBO 3HAUYEHUH TPUTOHOMETpHYECKHX (yHKIMiA. YETHOCTS,
HEUYETHOCTb, NIEPUOJJUYHOCTD TPUTOHOMETpUUECKHX (QyHKIMHA. CBolicTBa urpaduku QyHKimii
y=CosX,y=sinx,y=tgx,y=ctgx.

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 4.6 Conepxanue yyeOHOro Matepuaia

[TpeoOpa3oBanue Cxatue M pacTshkeHHe rpaduKOB TPUTOHOMETPHUYECKHX (YHKIMIA.

rpadukoB [IpeobpazoBanue rpauKoB TPUTOHOMETPUUYECKUX (DYHKIMI

TPUTOHOMETPHUYCCKUX [TpakTnyeckoe 3aHsTHE

byHKIMMA

Tema 4.7 IIpodeccuonanbHo-opueHTHPOBAHHOE cofiepkanue  (comepkaHHe  NPHKIAXHOTO
Onucanne MOAyJISl)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOHCTB TPUIOHOMETpHYECKMX (YHKIMH B MpoQecCHOHANbHBIX
IPOLECCOB € TOMOMLIBIO | 3a51auaxX

rpauKoB QyHKIHii IIpakTuueckoe 3aHATHE

Tema 4.8 Conepxanme yueOHOTO MaTepHania

O6paTtHble OOpatHble TpuroHoMeTpuyeckue GyHkuuu. VX cBoifctBa M rpaguku
TPUTOHOMETPHYECKHE

yHKIH KombunupoBanHoe 3ansTHe

Tema 4.9 Conepxanue yueOHOTO MaTepHania
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Tpuronomerpuyeckue

VpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemenue

ypaBHEHUS 1 HEPABEHCTBA TPUTOHOMETPUYECKUX ypaBHEHUN OCHOBHBIX THUIIOB: npocTeimune
TPUTOHOMETPUUYECKUE YPABHEHMUS, CBOAALINECS K KBAJPATHBIM, PELIAEMbIE Pa3I0KEHUEM HA 8
MHOKUTEIH, OJTHOPO/THBIE.
[Ipocreiimye TPUrOHOMETPUYECKUE HEPABEHCTBA
[Ipaktrueckoe 3aHsTHE.

Tema 4.10 Coneprkanne yyeOHOro Matepuana

Cucremsl CucteMbl NPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHHI 2

TPUTOHOMETPHUYECKHUX KomOunupoBanHoe 3ansTHE

ypaBHEHU I

Tema 4.11 Copnepxanne yyeOHOro Matepuana

Pemenue 3amad. ocHoBbl | [IpeoOpa3oBaHue TPUTOHOMETPHUECKHX BBIPAXKEHHUI. PenieHne TpUroHOMeTpUYECKUX

TPUTOHOMETPHUH. YpaBHEHUI ¥ HEPABEHCTB B TOM YHCJIE C MCIONb30BAHUEM CBOWCTB (DYHKIIHIA. 2

TpI/IFOHOMeTpH‘-IeCKI/Ie KOHTpO_]‘H,Ha}{ pa60Ta

byHKUIUM

Paznen 5. 8

KommiekcHble yncia

Tema 5.1 Kommuexkcubie Conepxanne yueOHOTO MaTepHania

gycna [TonsiTe komruiekcHOro 4ncia. ConmpskeHHble KOMIUIEKCHBIE YKCNA, MOLYJb U apTyMEHT
KOMIUIEKCHOro 4ncina. Dopma 3amucH KOMIUIEKCHOTO yHcna  (reoMeTpuyeckas, 4
TPUrOHOMETpHUECKas, anredpanyeckas). Apupmernyeckue
NEUCTBUA C KOMILUIEKCHBIMH YUCIAMH
KombunupoBanHoe 3aHsTHE

Tema 5.2 Conepxxanue yyeOHOro Matepuaia

[IpuMeHeHne KOMIUIEKCHBIX | BBIMoHEHNEe pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX yncen. [Ipumephl HCToIb30BaHMs

yucel KOMIUIEKCHBIX YHCe 4
IIpaxkTnyeckoe 3aHsTHE

Paznen 6. [IlpousBognas 38

(yHkumnn, ee npuMeHeHue

Tema 6.1

Coneprkanue yueOHOro MaTepuana

OK-01, OK-02, OK-
03, OK-04, OK-05,
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IonsTHE npousBoHoit. | ONpenenenye YUCI0Bol MOCIEN0BATENLHOCTH U CI0CO0BI e¢ 3ananus. CBOMCTBA YHCIIOBBIX
dopMynsl M TIpaBuIIa | I0CIENOBATENbHOCTEH. Onpenenenue mpejena nocneIoBaTebHOCTH. Boruucnenue mpezenos
nuddepeHIIpOoBAHNS nocnenoBarenpHocteil. [Ipemen ¢ynkimmm Ha Oeckoneunoct. Ilpemen ¢yHKmm B TOUKe.
[Ipupamenne aprymenta. [lpupamenne ¢yHkuun. 3ajaud, NPUBOAAIIME K IOHATHIO
npou3BoHOM. OnpeneneHne MPoru3BOJHON. AJITOPUTM
OTBICKAHUS IIPOU3BOHON
KombunupoBanHoe 3ansTHe
Tema 6.2 Cozepxanue yueOHOTO Matepuania
[IpousBoaHbIe cyMMEl, | Gopmynsl muddeperimpoBanus. [Ipapuna muddepernmpoanus
Pa3HOCTH Npou3BeeHNs, | KomMOMHMpoBaHHOE 3aHATHE
YacTHOTO
Tema 6.3 Conepxanue yyeOHOro Matepuaia
[TpousBoHbIE Omnpenenenue cnoxHoM (yHkuuu. IIpon3BoaHas TPUrOHOMETPHYECKUX (YHKIMH.
TPUTOHOMETPUIECKHX [Ipou3BoaHas CNOXHOH QyHKLIHH
yHKImi. IIpousBoanas | KoMOMHHPOBAHHOE 3aHSTHE
CTI0KHOU (yHKIUH
Tema 6.4 Conepxanne yueOHOTO MaTepHania
TlonsTHe 0 HENPEPBIBHOCTH | Tlopgrye HempepbiBHON (yHKuMM. CBOMCTBA HeNpepbIBHOH (yHKIMH. CBA3b MeXIy
(ymcrmm. METOR | penpepbiBrocTbio U AH(QEPEHIHPYEMOCTbI0 (DYHKIMM B TOUKE. AJFOPHTM peLleHHs
MHTCPBAJIOB HEPABEHCTB METOJIOM HHTEPBATOB
KombunupoBanHoe 3aHsTHE
Tema 6.5 Conepxanne yueOHOTO MaTepHania
I'eomerpuueckuit u | ['eomerpuueckuif  CMBICH TPOU3BOJAHOW  (QYHKUMM — YIJIOBOM  K03(dUUMEHT
puznueckuii CMBICI | KacaTenbHOH K rpaguky (YHKIUM B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPON3BOTHOM }yHKIH. AJNTOPHTM COCTABICHHS ypaBHEHHS KacaTelbHOH K rpaduky ¢ynkuun Y=F(X)
KombunupoBanHoe 3ansTHE
Tema 6.6 Conepxxanue yyeOHOro Matepuaia
DusnuecKuii CMBICT | DU3NYECKUi (MEXaHMUECKUH ) CMBICT TIPOM3BOJAHON — MTHOBEHHAs! CKOPOCTh B MOMEHT
TPOM3BOTHOM B | Bpemenn t: v = S'(t)

npoecCHOHANBHBIX 3aauax

KOM6I/IHI/IpOBaHHOC 3aHATHE

Tema 6.7

Coneprkanne yueOHOrO Matepuana

OK-06, OK-07
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MoHOTOHHOCTD  (DYHKITHH.
Touxku 3xkcTpemyma

Bospacranue u yobiBanue QyHKINN, COOTBETCTBUE BO3PACTAHUS U YOBIBAaHUS (DYHKIUH 3HAKY
Npou3BOAHON. [loHATHE MPOU3BOJHOM BBICIIErO MOPAAKA, COOTBETCTBUE 3HAKA BTOPOH

MPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIMM Ha OTpe3Ke. 3aJaud Ha MaKCUMYM H 4
MUHUMYM. [loHATHE acUMNTOTHI, CHOCOOBI MX OHpeAeNeHUs. AJNTOPUTM HCCIETOBAHUS
(GYHKIUHM U IOCTPOeHUsl ee rpaduka ¢ MOMOIIBIO MPOU3BOIHOM.
JpobHo-nuHeiHas QyHKIusA
KomOunupoBanHoe 3ansTHE
Tema 6.8 Coneprkanne yueOHOrO Matepuana
HUccnenoBanne GyHKuuil u
HOCTpORHHE PaiHKoB UccnenoBanne GyHKIME HA MOHOTOHHOCTb M TIOCTPOEHHE TPa(UKOB. 4
KomOunupoBanHoe 3aHsTHE
Tema 6.9 HaubGonsmee wu | Comepxanue yueOHOro MaTepuania
HauMEHBIIIEE 3HaueHus | HaxoxkmeHwe HamOOJBINIEr0o M HAUMEHBINETO 3HAYCHWH (YHKIHMH, MOCTPOCHHUE
byHKIIUN rpadvKoB MHOTOUJIEHOB C HCIONb30BAHMEM allapaTa MaTeMaTHUeCKOro aHaIn3a 2
KomOunupoBanHoe 3aHsTHE
Tema 6.10 IIpodeccuonanbHO-0pHEHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NPHKJIATHOTO
Haxoxnenue MO/YJI1)
ONTHMAIILHOTO PE3yNbTaTa C Haumenbiee u Haubosbiee 3HaYeHHE (HYHKIHH 6
IIOMOMIBIO TPOU3BOJHON B [[[paKTHUECKOE 3aHSATHE
TPaKTUYECKUX 3a/a4ax
Tema 6.11 Conepxanne yueOHOTO MaTepHania
Pemenne 3agad. | Qopmynsl U npaBuia auddepenuuposanus. HMccinenoBanue QyHKIUMA ¢ TOMOMIBIO
[IpousBonHas (QyHKUMHM, €€ | mpou3BoaHOi. HamOosbinee ¥ HaMMEHbIIee 3HAYCHHS (YHKIIHHA 2
NPUMCHCHHEC KonTtponbsHas pabota
Paznex 7. 34
MHororpaHHukn H  Tela OK-01, OK-02, OK-
BpauleHus 03, OK-04, OK-05,
Tema 7.1 Cozepxanue yueOHOTO MatepHania OK-06, OK-07
Bepmmnbl, pebpa, rpanu | [Tomstue MHOrorpadHuka. Ero sneMeHTBHI: BepHIMHBI, pebpa, TrpaHd. JIHaroHalb.
MHOTOTpaHHHUKA Ceuenwe. Boimykibie ¥ HEBBIMYKIIbIE MHOTOTPAHHUKH
KomOunupoBanHoe 3aHsTHE 2
Tema 7.2 Conepxxanue yyeOHOro Matepuaia
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[Ipu3ma, ee  cocCTaBiAONIUE,
CEUYECHHE. [Ipssmas u
[paBUJIbHAA IPU3MBI

[Tonsitre mpusmel. Ee ocHOBaHMs n 60KOBBIE TpaHu. Bricota mpu3mel. [Ipsimas u
Hak/IoHHas npusma. [IpaBunbHas mpusma. Ee ceuenue

KOM6I/IHI/Ip0BaHH06 3aHATHUC

Tema 7.3 Conepxanue yueOHOTO MaTepHaia

[apanenenuner, Ky0. [apannenenumesn, cBOWCTBA MPAMOYTONBHOTO Mapajienenunesa, kyd. Ceuenue kyoa,
Ceuenne Ky0a, | mapasuienenumnea

napaJurejiciummneaa KomOunupoBanHoe 3ansTHE

Tema 7.4 Conepxanue yueOHOTO MaTepHaia

[Tupamusa, e¢ | [Mupamuna u ee snementsl. CeueHue nupamuibl. [IpaBunbHas nupaMuga. Y ceueHHas
COCTaBIIAIOLINE, CCYCHHE. | mUpaMuIa

TIpaBunbHas TIMPaMATIA. | KoMOMHMPOBAHHOE 3aHATHE

VYceuennas nApamMuaa

Tema 7.5 Conepxanne yueOHOTO MaTepHania

bokoBas u noJyiHas | [lnomans 60KOBOM ¥ MOMHOM MOBEPXHOCTH MPU3MbI, MUPAMUIBI

HIOBEPXHOCTh 1pu3Mbl, | KoMOMHHUPOBAHHOE 3aHATHE

MUPAMU/IBI

Tema 7.6 Copneprkanne yyeOHOro Matepuana

Cummerpus B Ky0e, | CuMMeTpuss OTHOCHTENBHO TOUKH, IpsIMOM, IUIOCKOCTH. CHMMeTpHs B  Kybe,

napajuiejIeuneac, MnpusMe,

NapaJuICTICIAICAC, TIPU3ME, TUPAMULL

IIApaMHJIC KombunupoBanHoe 3ansTHe
Tema 7.7 IIpodecconanbHO-OpHEHTHPOBAHHOE cofepKaHue  (ComepKaHHe  NPHKJIATHOIO
[Ipumepsl  cUMMETPUH B | MOAYJISA)

npodeccun

CuMMeTpus B PUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I'ICCKOC 3aHATHE

Tema 7.8 Conepxanue yueOHOTO MaTepHania

[TpaBunbHbIC [TonsTHE TPaBUIIBHOTO MHOTOIpaHHKKA. CBOMCTBA MPaBUIIbHBIX MHOTOTPAHHUKOB
MHOT'OTPaHHUKH, ux | KomOuHupoBaHHOE 3aHsTHE

CBOMCTBA

Tema 7.9 Conepxanue yueOHOTO MaTepHania

Hummap, ero | Lunuuzap u ero snemenTsl. Ceuenue UIMHApPA (MapauielbHOE OCHOBAHUIO U OCH).
COCTABJIAOLLKE. Ceuenne | PassepTka mummHmpa
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WIMHPA KomOunupoBanHoe 3ansTHE
Tema 7.10 IIpodecconanbHO-0pHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NMPHKJIATHOTO
Konyc, ero cocrasnsromniue. MOLY.JIs1)

Ceuenue KoHyca

Konyc u ero anementsl. CeueHne KoHyca (napauieabHOe OCHOBAHUIO U TPOXO/SIIEe
yepe3 BEpIIMHY), KOHHUECKHE ceueHus. Pa3BepTka KoHyca

KomOuHupoBaHHOE 3aHsTHE

Tema 7.11
Yceuennsiit konyc. Ceuenue
YCEUEHHOT0 KOHyca

Conepxanue yueOHOTO Matepuania

Yceuennniit konyc. Ero obpasyrommas u Beicota. CeueHne yCedeHHOTo KOHyca

KOM6I/IHI/Ip0BaHH06 3aHATHUEC

Tema 7.12
[Ilap u cepa, ux cevyeHns

Conepxanne yueOHOTO MaTepHania

[Hap u chepa. Bzaumuoe pacnonoxkenue cdheps u miockoctu. Ceuenne mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13 Copneprxanne yyeOHOr0 Matepuana
[lonsatne 00 oObeme Tena. | [onsue 06 oObeMe Tema. OObeM Ky0a M MPAMOYTOIBHOrO mapasenenunesa. OObeMIPU3MBL 1
OtHotueHue 00beMOB | nunmunapa. OTHOIIEHHE 00BEMOB OJOOHBIX TeJL. I'eOMeTpHUECKH il CMBICT
T0JI00HBIX TeT ompeenuTens 3-ro mopsaKa
KomOuHupoBanHoe 3aHsTHE
Tema 7.14 Conepxanne yueOHOTO MaTepHania

O0BeEMBI u IJTOIIAIN

OO0bemsb! mupamMusipl 1 KoHyca. O6bem mapa. [Inomanu nosepxHocTelt Ten

TIOBEPXHOCTEH Tel

KomOunupoBanHoe 3aHsTHE
Tema 7.15 Copneprkanne yyebHOrO Matepuana
KomOunarmu KomOuHanmm reoMeTpudeckux Ten

MHOTOTPaHHUKOB U Tell
BpAaICHUS

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 7.16 Conepxanme yueOHOTO MaTepHania
I'eomerpuueckue Hcnonb3oBanue KOMOMHAIWI MHOTOIPaHHHUKOB M TeJl BpPAIEHHS B MPAKTHKO-
KOMOMHAIMY Ha IPAKTHKE OpHMEHTUPOBAHHBIX 3a7a4ax
KombunupoBanHoe 3ansTHe
Tema 7.17 Conepxanue yueOHOTO MaTepHania
Pemenne 3a7a4. | OObeMbl U TIOM[AH MOBEPXHOCTH MHOTOTPAHHUKOB U TeJ BpalEeHUs
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Muororpanauku  u  tena | KOHTpombHast pabota 2
BpallleHus
Pazjex 8. 14
IepBooGpasnas GpyHKIHH,ee OK-01, OK-02, OK-
Tema 8.1 Coznepxanue yuebHOro MaTepuana OK-06, OK-07
IleppooOpasHas  (QyHKUMH. | 3amaua O BOCCTAHOBJIEHWH 3aKOHA JBWKEHHS I10 W3BECTHOW ckopocth. IlomsTHe
[paBuna HAXOXK/CHUA | uHTerpupoBaHus. O3HAKOMIICHHE C MOHATHEM MHTErpajia U NepBooOpa3HOil i (yHKIMU
epBOOOPA3HBIX y=f(x). Pemenue 3amau Ha CBS3b MEpBOOOPA3HON M €€ NPOU3BOAHOM, BBIYUCIICHHE
nepBooOpa3Hoi s aHHOW QyHKIMU. Tabmuma hopMyn uis 9
HaXO0X/IeHUs IepBOOOPa3HBIX. 3ydeHue npaBmia BHIYUCICHHS IEPBOOOPa3HOi
KombunupoBanHoe 3aHsTHE
Tema 8.2 Copnepxanne yyeOHOr0 Matepuana
[lnomans  KpUBOJIMHEHHON | 3anayu, MPUBOIAIIKME K OHATHIO ONPEIEICHHOTO MHTETPaia — O BHIYUCIECHHH IUIOMIAIN
TpaInenuu. ®opmyna | KpHUBOIMHEWHOM Tpameluu, o repeMerieHuy TouKy. [IoHsTHE ONpeneEHHOr0 HHTErpaa.
Herorona — Jleiibnuua ['eomerprueckuii W (U3MYECKUI CMBICT OIpeeneHHoro narerpana. ®opmyna Herotona— 5
JleiibHuLa
KombunupoBanHoe 3ansTHE
Tema 8.3 Conepxanue yyeOHOro Matepuaia
Heomnpenenenusiit u | [lonaTre HEONpENENEHHOr0 MHTErpasa
ONpPE/IECHHbIN HHTETPaJbI KomOuHupoBanHoe 3aHsATHE 2
Tema 8.4 Conepxanue y4eOHOro Matepuaia
[TonsiTue 06 onpeneneHHOM ['eoMeTpHYECKUiA CMBICT ONPEIEIEHHOT0 MHTErpaia
VHTErpane Kak Imomand | KoMOMHHpOBAHHOE 3aHATHE 2
KPUBOJIMHEWHOU TpaIeLuy
Tema 8.5 IIpodeccHonaIbHO-OPHEHTHPOBAHHOE cojepkaHue  (CofepKaHHe  NPHKJIATHOIO
OnpezeneHHblil HHTETpal B MOyJIst)
JKU3HU I'eomerpuueckuii cMbica onpeneneHHoro nnrerpana. Gopmyna Hetotona - JlenOnuma.
Pemenue 3a1au Ha mprMeHEHHE MHTETpajIa JUis BRIYMCIEHHUS (PU3NUECKUX BETHYUH U
IIomanen 4

[IpakTnueckoe 3aHsATHE

Tema 8.6

Coneprkanue yueOHOro MaTepuana
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[TeprooOpasnas ¢pynkimu. [IpaBuna HaxoxaeHUS IepBo0OpasHbIX. Ee mpumenenune

Pemenue 3a1a4.
IepoobpasHas (yHKimH, ee | KOHTponbHas paboTa 2
TpUMEHEHNUE
Paznen 9. 18
Crenenn n KOPHH. OK-01, OK-02, OK-
Crenennas Qpynkuns 03, OK-04, OK-05,
Tema 9.1 Cozepkanne yueOHOTO MaTepuana OK-07
Crenennast ¢QyHkuus, ee . . _n
cBOHCTRA HO}UI;ITHe KOpHS N-0i CTVeHeHI/I 13 I[eI/IC}“BI/ITeHBHOFO ycna. Oynkuun y = VX X
cBoiicTBa 1 Tpauku. CBONCTBA KOPHS N-0i CTENIEHH 4
KombunupoBanHoe 3aHsTHE
Tema 9.2 Coneprkanne yueOHOTO Marepuana
[IpeoOpazoBanue [IpeobpazoBanue uppanioHATbHBIX BHIPKEHUN
BBIPAKECHUM C KOPHAMHU N- [IpaxkTuyeckoe 3aHsATHE 4
Ol CTeNeH:
Tema 9.3 Copnepranne yyeOHOro Matepuana
Cpoiictea  crenenn ¢ | [lonstue creneHy ¢ nrOOBIM palMOHABHBIM TT0Ka3aTeneM. CTeneHHble (ByHKIHH, HX
palyoHaIbHBIM U | CBOWCTBA U IpaduKu
JEHCTBUTENLHBIM KomOunupoBanHoe 3aHsTHE 4
MOKa3aTeIsIMH
Tema 9.4 Conepxanue yyeOHOro MaTepuaia
Perenne upparnmoHaibHbIX PaBHOCHIIBHOCTB MPPALMOHANBHBIX YPABHEHUI U HEPABEHCTB. METO/BI MX PELIECHHUS.
ypaBHEHHUI 1 HEPABEHCTB Pemienne nppanuoHaibHbIX YpaBHEHHWH U HEPaBEHCTB
[IpakTHyeckoe 3aHATHE 4
Tema 9.5 Conepxanue yyeOHOro MaTepuaia
Crenenn 2t KOPHH. | Ompezienenne creneHHo ¢ynkiuu. Vcnonb3oBanue ee CBOIUCTB NMpH pelICHUHYPAaBHEHHUH U
Crenennast QyHKIUs HEPaBEHCTB 2
KonTtponbhas pabota
Paznen 10. [Toka3atenbHas 16
(yHKIMA OK-01, OK-02, OK-
Tema 10.1 CopeprkaHue yaeOHOrO MaTepuana 03, OK-04, OK-05,
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IokasatensHas  ynkmus, | CTEIEHb ¢ MPOU3BOJIBHBIM [IEHCTBUTEIBHBIM MOKa3ateneM. OnpeeeHrenoKasaTebHOI OK-07
ee CBOICTBA ¢yHkiuu, ee cBoiicTBa U rpaduk. 3HAKOMCTBO € MPUMEHEHHEM MOKA3aTeIbHON (DYHKIHN.
Penrenye moxa3aTenbHBIX YpaBHEHMH (DYHKIMOHAIBHO- TPahUIECKHM METOIOM s
KomOunupoBanHoe 3ansTHE
Tema 10.2 Conepxanue yueOHOTO MaTepHaia
Pemienne  mokasaTenbHBIX | PerieHue moka3aTebHBIX ypaBHEHUH METOIOM YPaBHUBAHHUS OKa3aTeNei, METOIOM
YPaBHEHHI 1 HEPABEHCTB BBEJICHHS HOBOM MepeMeHHOH, QyHKIMoHabHO-TpadguyeckuM MetooM. Perenue
[10Ka3aTeIbHbIX HEPABEHCTB 6
[IpakTudeckoe 3aHsTHE
Tema 10.3 Copneprkanne yyeOHOro Matepuana
Pemenue cucteM Mmoka3aTelbHBIX YpaBHEHHI
Cucrembl  mokazarenbHbIX | KoMOMHHpOBaHHOE 3aHATHE 4
ypaBHEHU I
Tema 10.4 Copneprkanne yyebHOro Matepuana
Pemenue 3a1a4. | PemeHune mokasaTenbHBIX YpaBHEHHI METOJOM YpaBHHMBAHHUS TOKas3aTelel W METOIOM
[TokazarenpHas QyHKIHSA BBEJICHUA HOBOW MEPEMEHHOM. PemeHne mokasaTenabHbIX HEPABEHCTB
KonTtponbHas pabota 2
Pazgen 11. Jlorapudmbl. 20
Jorapupmudeckas OK-01, OK-02,
(l)y]-[](up]ﬂ OK-03, OK-04,
Tema 11.1 Conepxanue y4eOHOro MaTepuaia OK-05, OK-07
Jlorapudm gucina. | Jlorapupm uucna. JlecATHUHBIA U HATYpanbHbI norapudMbl, 4UCIO €
HecaTiunbli 1 | KOMOMHHPOBaHHOE 3aHATHE
HaTypaJbHBIH  JIOrapuQMmsl, 4
YUCIIO €
Tema 11.2 Copnepxanne yueOHOro Marepuana
CpoiicTBa norapupMoB. CaoiictBa mnoraputmoB. Omeparusi JorapuMUPOBAHHSL.
Onepanus KombunupoBanHoe 3ansTHe 4
jorapupmMupoBaHUs
Tema 11.3 Conepxanue yueOHOTO MaTepHania
Jlorapudmuueckas Jlorapugmmdeckas QyHKIHUA U ee CBOKHCTBA
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(yHKIMSA, ee CBOKWCTBA KomOunupoBanHoe 3ansTHE 2
Tema 11.4 Pemienue Conepxanne yueOHOTO Matepuania
TIOrapHPMUYIECKHX onsTie norapupmudeckoro ypasuerus. Onepauus MOTEHIMPOBaHKMS. TpH OCHOBHBIX METOJA
YPABHEHHUi U HEPABCHCTB pelieHHsT  JIOTapU(MHUYECKHX  YpaBHCHWHl:  (DYHKIMOHATBHO-TpADUUCCKUH,  METOJ
MOTEHIUPOBAHHUS, METO/l BBE/ICHUS HOBOH TepeMeHHoM. Jlorapudmmdeckue 4
HEpPaBEHCTBA
[IpaxTuueckoe 3aHsTHE
Tema 11.5 Conepxanue yueOHOTO Matepuaia
Cucremsl norapuMuIecKux ANTOPUTM pelIeHHsT CUCTEMBl ypaBHEHHH. PaBHOCHMIBHOCTH —JOTapH(MHUECKUX
ypaBHEHUH YpaBHEHHUH 1 HEPABEHCTB
[IpakTuueckoe 3aHATHE 2
Tema 11.6 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cojep:kaHue  (CofepKaHHe  NPHKJIATHOIO
Jlorapugmsl B ipupoje u MOYJIsl)
TEXHHKE [Ipumenenne norapudma. Jlorapudmmaeckas crmpansb B mpupose. Ee Matematinueckue
CBOMCTBa 2
[IpakTuyeckoe 3aHATHE
Tema 11.7 Conepxanue yueOHOTO MaTepHania
Pewenne 3agad. | Jlorapupmuueckas QyHkuus. Pemenue npocTefmx gorapudMUYECKUX ypaBHEHUH
Jlorapudmer. Konrponshas padota 2
Jlorapudmmueckas
byHKIUS
Paznen 12. 10
MHuouxkecTBa. JJIeMEHTBI
Teopuu rpagos
Tema 12.1 Conepxanme yueOHOTO MaTepHania
MHuoxecTBa [Tonstie mMuOKkecTBa. [lomMHO)ecTBO. Onepanyi ¢ MHOKECTBAMH
KombunnpoBanHoe 3aHsTHE 2
Tema 12.2 IIpodecconaibHO-0pHEHTHPOBAHHOE cogep:xkanue  (comep:kaHue  NPHKJIATHOTO
Onepauuy ¢ MHOXKECTBAMU MOyJIsl)
Onepawuy ¢ MHOKECTBaMU. PelieHyne npukiagHblX 3a1a4 5

[IpakTuyeckoe 3aHATHE
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Tema 12.3 Copnepxanne yyeOHOro Matepuana
I'pader [onsitue tpada. CrszHblil rpad), aepeBo, UK Tpad Ha MIOCKOCTH
[Ipaktuueckas padbota 4
Tema 12.4 Conepxanue yueOHOTO MaTepHaia
Pemenne 3a1a4. | Onepauuu ¢ MHOKeCTBaMU. ONUCaHKUE PEANIbHBIX CUTYALUi ¢ OMOLIBI0 MHOXKECTB.
MHuoxectBa, I'padpr u ux | IIpuMenenne rpadoB K pelicHHIO 3a1a4
IPUMCHCHUC Konrponbhas padota 2
Pazgen  13.  JuemeHTnl 14 OK-01, OK-02,
KOMOUHATOPHKH, OK-03, OK-04,
CTATHCTHKM M TeOpHH OK-05, OK-07
BEPOSITHOCTEI
Tema 13.1 Conepxanne yueOHOTO MaTepHania
OcHOBHbIE MOHATHS | [lepecTaHOBKY, pa3MELICHHS, COUETAHNUS.
KOMOWHATOPHUKHU 2
KombunupoBannoe 3aHsTHE
Tema 13.2 Conepxanne yueOHOTO MaTepHania
CoOpitHe, BEPOATHOCTb | COBMECTHBIE M HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI COOBITHA.
coObiThs.  CnokeHHe ¥ | VcioBHas BEPOSATHOCTh. 3aBHCHMBIE M HE3aBHCHMBIE COOBITHS. TEOPEMBI O BEPOSATHOCTH
YMHOXEHHE BEPOSATHOCTEH TIPOK3BEICHNS COOBITHIA. 9
KombunupoBanHoe 3aHsTHE
Tema 13.3 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cofepKaHue  (ComepKaHHe  NPHKJIATHOTO
BepostHOCTD B | MOAY.JI)
po(hecCHOHaNbHBIX OTHocHTeNnbHAs YacToTa COOBITHSA, CBOMCTBO ee ycroifumBocTh. CTaTUCTHYEcKoe
3aaqax ompeseneHue BeposTHOCTU. OLeHKa BEPOSTHOCTH COOBITUS 9
[IpakTuyeckoe 3aHATHE
Tema 13.4 Copnepxanne yueOHOro Marepuana
JluckpetHast ciay4aiiHas | Buasl cydaiinbix BemmunH. OnpeeeHne TMCKPeTHO! CITyYaifHOM BeMYMHBL. 3aKOH
BEJINYMHA, 3aKOH €¢ | pacmpeeneHus IUCKPETHON CIy4ailHOW BEMMUMHBL. Ee 4YMCloBBIE XapaKTEpHUCTUKH
pacnpeacIcHus KombunupoBanHoe 3ansTHE 2
Tema 13.5 Conepxanue yueOHOTO MaTepHania
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Bajaun  Maremaruueckoii | BapuanuMoHHbid - psa.  Ilomumrom wacror u  rucrorpamma.  CTaTHCTHYECKHE
CTATUCTUKH XapaKTePUCTHKU pA/ia HAOMIOAAEMbIX JAHHBIX
KomOunupoBanHoe 3ansTHe
2
Tema 13.6 IIpodecconanbHO-OpHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKJIATHOTO
CocraBnenue  Tabnuil ¥ | MOAYJIs)
AuarpaMM Ha IIPAKTHKC [TepBuunas 00paboTKa CcTaTHCTHYECKUX JaHHBIX. ['paduyeckoe ux mpencTaBieHue.
HaxoxneHue cpeiHuX XapaKTepUCTHK, HAOII0AeMbIX JaHHBIX )
[IpaxTiueckoe 3aHsTHE
Tema 13.7 Copnepranne yyeOHOro Matepuana
Pemenue 3aa4. DnemeHTHI OnemeHTH KOMOMHATOPUKH. COOBITHE, BEPOSTHOCTh COOBITHS. CIOXKEHHE M YMHOXKEHHE
KOMOMHATOPHKH, BEPOATHOCTEN
CTaTUCTUKH Hu TCOPpHUH KOHTpO JIbHAS pa6oTa 2
BEPOSATHOCTEMN
Pasnen 14. YpaBHenus u 19
HepaBeHCTBA OK-01, OK-02, OK-
Tema 14.1 Conepskanue yuebHOro Matepuaa 03, OK-04, OK-05,
PaBrOCHIIBHOCTD PaBHocuibHOCTE  ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHBIE — TEOPEMBI OK-06, OK-07
YPaBHEHUH M HEPABEHCTB. PaBHOCUJIbHBIX TI€pEX0Jax B YpaBHEHUSX M HepaBeHcTBaX. OOIIMe METO/bl pemeHus
OO1mue MeTo/IbI pemeHns ypaBHEHHUH: TIepexo/] OT paBeHCTBA (PYHKIMH K pPaBEHCTBY apryMEHTOB U1l MOHOTOHHBIX 2
(yHKIMH, METO/T pa3OKEeHUS Ha MHOXKHUTENHU, METO/l BBEJIEHUSI HOBOM
NepeMeHHOH, (QYHKIMOHANIBHO-TPaQUuecKii METOx
IIpaxkTnueckoe 3aHsATHE
Tema 14.2 Copneprkanne yyebHOrO Matepuana
I'paduueckuii MeToA | O0ume MeToIbl pPelIeHHS HEepaBeHCTB: MepeXOji OT CPaBHEHHs 3HAYEHHMH QYHKIMH K
penieHus ypaBHeHI/II7I, CpaBHCHMIO 3HAYCHUH ApryMCHTOB JII MOHOTOHHBIX @yHKHHﬁ, METOJ] HWHTCPBAJIOB,
HEPaBEHCTB (QyHKuMoHanbHO-Tpaduyeckuii MetoA. I'paguueckuil MeTo] peleHus ypaBHeHUH U
HEPABEHCTB 4
KombunupoBanHoe 3ansTHE
Tema 14.3 Coneprkanne yueOHOrO Matepuana
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VpaBHEHUs U HEPAaBEHCTBAC
MOJyJIEM

Onpenenenne Mmonyis. Packpeitne Momyns mo ompeneneHuto. I[Ipocteiinime ypaBHEHUS U
HCPABCHCTBA C MOIYJICM. HpHMCHCHI/Ie PaBHOCUJIBHBIX TICPCXOAOB B OMNPCACICHHBIX THIIAX

YpaBHEHHH 1 HEPABEHCTB C MOTYIIEM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 14.4 Cozepxanue yueOHOTO Matepuania
VYpaBHeHHUs M HEPABEHCTBAC | 3HAKOMCTBO ¢ mapameTpoM. [Ipocteiiniie ypaBHEHHS M HEPaBEHCTBA C MAPaMETPOM
lapaMmeTpamMu KomOunupoBanHoe 3aHsTHE 4
Tema 14.5 ITpodeccuonaIbHO-0pHEHTHPOBAHHOE coflep:kaHue  (coaep:KaHHe  NPHUKIALHOTO
MOJYJI1)
Permenue TekcToBbIX 3a/a4 MPO(ECCHOHATBHOIO COAEPKAHUSA
CocraBnenne w pemenue | [IpakTuueckue 3aHATHA 4
NPO(eCCUOHANBHBIX 33724
C IIOMOLIBIO YPaBHEHUH
Tema 14.6 Cozepxanune yueOHOTO MaTepHania
Pewenne 3anay. Ypasuenusu | OOuque METO/bI PENICHAS YpaBHEHHI. YpaBHEHHS M HEPABEHCTBA C MOJYJIEM H C
HEpaBEHCTBA napameTpamMmu 1
KomOunupoBanHoe 3aHsTHE
Koncynbranms 2
[IpomexkyTounas arrecramus (Jk3aMeH) 4
Bcero: ‘ 279
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3. YeaoBus peanusanuu mporpamMmbl 00meo0pa3oBatebHON JHCHUMILTHEBL « MaTemMaTHKay.

3.1 I[J'IH peajin3dalin nporpaMmbl THCHHIIJIMHBI JOJIZKHBI ObITh
NMPETYCMOTPEHLI CJICAYIOIIUE CIIEHMATbHBIC NOMCICHUA:
Peanuzanus IIporpaMmbl  TUCHUIIINHBI Tp€6y€T HaJIU4Hs y‘I€6H01"0 KaOWHeTa

MAaTCMAaTHKH.

O6opynoBanue yueOHOro kKabOUHETa:

OcBoeHue MporpaMMbl y4eOHOW AUCHMILIUHBI «MaTemaTuka» Mpeanonaract
Haguure B @I'BOY BO "KHUTY" KTK, B koTopoM peanusyercs oOpazoBaTelbHas
mporpaMma cpegHero oomero obpazoBanusa B mpenenax ocBoenus OIIOII CIIO na
0aze OCHOBHOTro 001Iero oOpa3oBaHHUs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MOXKHOCTh O0€CHeunuTh CBOOOAHBIN AocTyn B VHTepHEeT BO BpeMs ydeOHOro
3aHATUA U B IEPUOJ BHEYYEOHOM NEATEIBHOCTH 00YUarOIIHUXCS.

[Tomemienue kaOuHera yaoBieTBopseT TpeboBaHus CaHUTapHO-3MUIEMHUO-
nornyeckux npaBmwit U HOpMaTuBOB (CanlluH 2.4.2 Nel178-02) u ocHaIeHO THTIOBBIM
o0opyJ0BaHHEM, VyKa3aHHBIM B HACTOAIIMX TpeOOBaHMUSX, B TOM YHCIIE
CHEUAIN3UPOBAaHHON ydueOHON MeOenpl0 M CpeACTBaMU OOYUYEHHsS, JOCTATOUYHBIMU
JUTSI BBITTOJTHEHUS! TPEOOBAaHUM K YPOBHIO TIOJITOTOBKU O0YYaIOIITUXCSI.

B kabuneTe umeeTcs MyJIbTUMEIUHHOE 000PYI0BaHUE, TOCPEICTBOM KOTOPOTO
YYaCTHUKU 00pa3oBaTEIbHOTO IMpoIlecca MOTYyT MPOCMATPUBATH BHU3YaJIbHYIO
uH(pOPMAIMIO 0 MaTeMaTHKe, CO37aBaTh MPE3CHTAINH, BUACOMATEpUalbl, HUHbBIC
JOKYMEHTBHI.

B cocTtaB yueOHO-METOIMYECKOTO0 U MaTepUaIbHO-TEXHUUECKOTO0 O0eCreueHus
MporpamMmbl y4eOHOM AMCIHUIUIMHBI «MaremaTuka» BXOIAT: MHO20(PYHKYUOHATbHbLLL
KOMNJeKC npenooasameisi, HazusaoHvle NOcoOus (KOMHWIeKmvl YYyeOHuIX maodauy,
NIaKamos, HACMEHHbIX Kapm, HOPMPEemos 6blOArUWUxcs YYeHvlX U Op.);
UHDOPMAYUOHHO-KOMMYHUKAMUBHbIE ~ CPeOCmBa;  IKPAHHO-38YKOBble  NOCOOUsL,
KOMNJIeKM MeXHUYecKou OOKYMEeHmayuy, 8 moM Uucie nacnopma Ha cpeocmed
obOyuenus, UHCMPYKYUU HNO UX UCHONIb30GAHUIO U MeXHuUKe 0Oe3onacHocmu;
oubuomeunvllti  QoHO.

3.2. Hughopmayuonnoe obecneuenue 00yuenusn

B 6ubnnoreuynsiit poHI BXOAIT YUCOHUKH, yU€OHO-METOINYECKUE KOMILIEKTHI
(YVMK), o6OecneunBaronue OCBOEHHUE Y4eOHOM IUCIUIUIMHBI «MaTtemaTukay,
PEKOMCHIOBAaHHBIC WJIM JIOMYIICHHBIE I HWCIOJB30BaHUS B TPO(HECcCHOHATBHBIX
0o0pa3oBaTeNbHBIX OpPraHM3AIUIX, PEATU3YIONINX O00pa30BaTENbHYI0 MPOrPaMMy
cpenHero obmero oOpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6ase
OCHOBHOTO 00111eTO 00pa30BaHUsI.

bubnuoreunslil GoHA AONOJHEH SHUMKIIONEIUSIMH, CIIPABOYHUKAMH, HAYUYHOM
Y Hay4YHO-TIONYJIIPHOM JIMTEPATYPOH U APYTOM JINTEPATYPOH IO MATEMATHKE.
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B mnpomecce ocBoeHuss mporpammbl y4yeOHOW IUCHUIUIMHBI «MaTtemaTtuka
CTYJCHTBHl UMEIOT BO3MOKHOCTh JOCTYIa K 3JEKTPOHHBIM y4eOHBIM MaTepHayiaM I10
MaTeMaTHKe, UMEIOIKUMCA B CBOOOJHOM J0CTyIle B cetu WHTEpHET (3JIEKTPOHHBIM

KHHUIaM, TPAaKTUKYMaM, TECTaM).

s evinonHenuss Npakmudeckux 3a0aHUti CmMyoeHmam HeoOXo0uMo UMems
npocmou U yeemuvle KApaHoawuiu, JAUHEUKY, JACMUK, YUPKYIb, MPAHCHOPMUp U

KanoKyasmop',
OcHoBHas JMTEpaTypa

[Tpu n3ydennun aucUIUIMHb «MaTeMaTrkay B KaueCTBE OCHOBHBIX UICTOUHHKOB
uH(pOpMaIU PEKOMEHIYETCSl UCII0JIb30BaTh CIEIYIOUTYIO JIUTEPATYPY:

OcHOBHbIE HCTOYHHKH HH(OpMALIUH

KosaunyecTBo 3K3eMILISIPOB

1.Maremaruka: Yueouuk / bammakos M. .

— OnektpoH. naH. — Mocksa: KnoPyc,
2022 — 394 c.

OBC https://book.ru/
https://book.ru/book/943210

Hoctymn ¢ nro60it Touku UHTEepHEeT mocie
peructpauuu agpeco KHUTY

2.Marematuxka. [Ipaktukym: YueOHo-
npakTuyeckoe rmocodue / bammvakos M.M. —
OnekTpoH. naH. — Mocksa: KnoPyc, 2021
—2% ¢

OBC https://book.ru/
https://book.ru/book/939104

Hoctymn ¢ nro60it Touku UHTEepHeT nocie
peructpauuu agpeco KHUTY

3.Anre0Opa n Havana aHanu3a: yaeoOHoe
nocodue g crno / H. B. Boromonos. —
OnexTpoH. xaH. — Mocksa: HOpaiit, 2022
—240c.

OBC https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-analiza-
511954+#page/14

Hoctyn ¢ nto60it Toukn HTEpHET noce
peructpanuu agpeco KHUTY

4.Matematuka : yueoHuk Juis cro / H. B.
Boromonnos, I1. . Camoiinenko. — 5-e U3,
nep. v Jo.— DJIeKTPOH. JaH. — MockBa:
FOpaiit, 2022 — 401 ¢

DBC https://urait.ru/
https://urait.ru/book/matematika-511565

Hocryn
peructpanuu agpeco KHUTY

c moOoif Toukum MHTepHeT mocne

5.Maremaruka: anredpa v Hadaja
MaTEeMaTHYECKOTO aHAIIN3a, TEOMETPHSI.
Anre0pa 1 Havajga MaTeMaTUYECKOTO
aHaimza 10-11 kiaccel (6a30BbId U
yriyOJIeHHBIH ypoBHHU): yueOHuk / 1. A.
Amumog, 1O. M. Konsiruna, M. B. Tkauésa [u
ap.]. — 11-e uzx., crep. — Mockaa:
ITpoceemenne, 2023. — 463,

9BbC «Znanium»
https://znanium.com/catalog/product/2089825

Hoctyn ¢ 1r060it Toukn MHTEpHET MOCE
peructpaunu aapeco KHUTY

6. Maremaruka: anreOpa U Havyama
MaTEeMaTHYECKOTO aHAIIN3a, TCOMETPHS.
I'eomerpus. 10-11 kimacc. ba3oBslii u
yrayOneHHbiil ypoBHH : yuebHuk / JI. C.
Aranacss, B. @. byryzos, C. b. Kagomies
[v np.]. — 11-e u3n., crep. — Mockaa :
[Tpocsemienne, 2023. — 287

9BbC «Znanium»
https://znanium.com/catalog/product/2089980
Hoctyn ¢ nr060it Touku MHTEpHET TIOCE
peructpannu agpeco KHUTY

JonmosHUTEILHAA JIMTEPATYpPa
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https://book.ru/
https://book.ru/book/943210
https://book.ru/
https://book.ru/book/939104
https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/viewer/algebra-i-nachala-analiza-511954#page/14
https://urait.ru/
https://urait.ru/book/matematika-511565
https://znanium.com/catalog/product/2089825
https://znanium.com/catalog/product/2089980

B kauecTtBe JOITOJIHUTCIBbHBIX HCTOYHHUKOB PIH(lJOpMaI_II/II/I PECKOMCHAYCTCA

UCIIOJIb30BATh CJIEIYIOULYIO JIUTEPATYPY:

JlonmosiHUTEIbHBbIE HCTOYHUKH HHpOpMaMU

KoJsnyecTBOo 3K3eMILISIPOB

1.IlpakTuyeckue 3aHATUS IO MaTEMATHUKE B 2 4.
YacTs 1 : yuebHnoe nocobue as crio / H. B.
boromonos. — 11-e uzn., nep. u gon .—
DnekTpoH. naH. — Mocksa: IOpaiit, 2022 .—
326 c.

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-
matematike-v-2-ch-chast-1-512668

Hoctym ¢ mro6oit Touku MHTEpHET TIOCITE
peructpanuu agpecos KHUTY

2.IlpakTyeckue 3aHsATUA 110 MAaTEMATUKE B 2 Y.
Yacts 2 : yuebHOe nmocobue 1 cio / H. B.
boromomnos. — 11-e u3n., mep. U gom.—
OnexTpoH. naH. — Mocksa: FOpaiit, 2022 .—
251 ¢

BBC https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-
matematike-v-2-ch-chast-2-512669

Hoctyn ¢ umoboit Ttouku WuTepHer mocne
peructpauuu agpeco KHUTY

4. Omenbuenko, B. I1. MaremaTuka: y4eOHUK /
B.II. Omenbuenko, H.B. Kapacenko. — MockBa
: UHOPA-M, 2023. — 349 ¢

9BC «Znanium»
URL.:https://znanium.com/catalog/product/19105
44

Pexxum nocryna: no noanucke KHUTY

5. Iumnoma, JI. N. MaremaTtuka: y4yeOHOE
nocobue / JLU. Ilunosa, A.E. Illumos. —
Mocksa : UTHOPA-M, 2020. — 238 c.

9BC «Znanium»
URL.:https://znanium.com/catalog/product/11277
60

Pexxnm nocryna: no noanucke KHUTY

DJIeKTPOHHBbIE MCTOYHUKHU MHPOPMAITUN

[Ipu u3yueHnun aucumuIuinHel «MaTtemMaTuka» MpeIyCMOTPEHO UCITOIb30BaHUE

AJIIEKTPOHHBIX KICTOYHUKOB MH(OpMAITUU:
1. Dnextponnsiii karamor YHUL] KHUTY:

Pexxum noctyna: http://ruslan.kstu.ru/

2. OBC «Jlanb»:Pexum moctyna: https://e.lanbook.com

3. O0pazoBatenpHas miargopma «FOpaii:

Pexwum nocryna: https://urait.ru/

4. 9BC «Znanium.comy: Pexxum nocrtyna: http://znanium.com/
6. Hayunas snextponnas 6ubimnoteka https://elibrary.ru/
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https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-1-512668
https://urait.ru/
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://urait.ru/book/prakticheskie-zanyatiya-po-matematike-v-2-ch-chast-2-512669
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1910544
https://znanium.com/catalog/product/1127760
https://znanium.com/catalog/product/1127760
http://ruslan.kstu.ru/
https://e.lanbook.com/
https://urait.ru/
https://elibrary.ru/

4. KoHTpO.Ib M OLIeHKA Pe3yIbTATOB 0CBOEHHS 0011e00pa30BaTeIbHOM JUCIHILIHHbBI

Kontpoas M omeHka pe3yabTaToB OCBOCHUS OOIIE00pa30BATEIBHOW — UCIIUILTHHEI
PacKpBIBAIOTCS Yepe3 IUCIUIITMHAPHBIC PE3YIbTAThI, HAMIPABJICHHbIE HA (OPMUPOBAHUEOOIIHX
1 PO ecCHOHATBHBIX KOMIIETEHIHH 10 pa3aeaM | TeMaM CoJIepKaHus yueOHOro MaTepuaia.

Oo0masi/mpodeccuonaibHas Pazngen/Tema Tun oneHouHbIX
KOMIeTeHIIHsI MepOonpUSITHS
OK 01. Bribupats croco0bl P1,Temall, 1.2,1.3M-0/c° 14,15, 1.6 TectupoBanue
peLLeHIs 32734 P2, Temni 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VCTHBII 0mpoc
podecCHOHANIBHON P3, Temrr 3.1, 3.2, 3.3 MT-o/c, 3.4 Maremarudeckuii
ESTETBHOCTH P4, Temni 4.1,4.2,4.3,44,45,46,4.7 HKTAHT
[l-o/c, 4.8,4.9,4.10,4.11
PUMEHHUTETBHO P 5, Tess 5.1 5.2 WHauBuIyanbHast
K pasjiIMYHbIM KOHTCKCTAM P 6, Tembl 61, 62, 63, 64, 65, 66, 6.7 CaMOCTOATCIIbHAA
Tl-o/c, 6.8, 6.9, 6.10 I-o/c, 6.1 pabora
P7, Temnr 7.1,7.2,73,74,75,7.6, 7.7 Ipencrasnenue
[I-0/c,7.8,7.9, 7.10 TT-o0/c, 7.11, 7.12, pe3yJIbTaToB

7.13,7.14,7.15,7.16, 7.17
P 8, Temr 8.1, 8.2, 8.3, 8.4, 85, 8.6

TNPAKTUYECKUX paboT
3amuTa TBOPUECKUX

P9, Tems 9.1,9.2,9.3,94,95 padot
P 10, Tems 10.1, 10.2, 10.3, 10.4 3amura
P11, Tems 11.1, 11.2, 11.3 T-o/c, MHIMBHIYaTbHbIX
11.4,115, 11.6 TT-o/c, 11.7 NPOEKTOB
P12, Temrr 12.1, 12.2,12.3,12.4 KoHTporbHas pabota
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135 BhITONHEHIE
IT-ofc, 13.6 9K3aMEHAIIMOHHBIX
P 14, Tems1 14.1,14.2,14.3,14.4, 145 S
IT-o/c, 14.6

OK 02. Ucmons3oBath P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue

COBPEMCHHBIC CPEICTBA MTOMCKA,

P2, Temr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

VYeTHBIN onpoc

AHAIW32 U HHTEPIIPETAINT MaremaTnueckui
HHBOpMAITHH, P4, Temn 4.1,4.2,4.3,4.4,45,46,4.7 TMKTAHT

AL, Ml-o/c, 4.8, 4.9, 4.10, 4.1
UH(OPMAIIMOHHBIE TEXHOTIOTHH P 5 Temer 5.1 5.2 NunuBuayansHas
IUIS BBITIOJIHCHUA3a4a4 P 6’ TeMsl 61’ 6.2 6.3 64 65 6.6.6.7 CaMOCTOATECIIbHAA
npodeccHonanbHoM Tl-o/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabora
ACATCIIEHOCTH P7 Temn 7.1,7.2,7.3,74,75,76, 7.7 IIpencrasnenue

[-o0/c,7.8,7.9, 7.10 [T-o/c, 7.11, 7.12, pe3yIbTaToB

7.13,7.14,7.15,7.16, 7.17

P 8, Temr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temrr 11.1, 11.2, 11.3 I1-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

TPaKTHYECKUX padoT
3ammra TBOPYECKHX
pabot

BaIJ_II/ITa WHIUBUIYAIBHBIX

MIPOEKTOB
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P12, Temr1 12.1,12.2,12.3,12.4 KonTponsHas pabora
P 13, Tempr 13.1, 13.2, 13.3, 13.4, 135 Brinmonuenue
IT-o/c, 13.6 9K3aMEHAI[MOHHBIX
P 14, Tewst 14.1, 142, 14.3, 14.4, 145 -
IT-o/c, 14.6
OK 03. [TmanupoBath u P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
PEaH30BBIBATh COOCTBEHHOE P2 Temp12.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHblit ompoc
po(eCCHOHANBHOE H THYHOCTHOE g i’ ?l:eMH 5;11' ?:122’ 3;% HA:OAfC’435.44 6 47 MaremaTuueckuit
, Temb1 4.1,4.2,4.3,4.4, 45,46, 4.
PasBIITHE, T-olc, 4.8, 4.9, 4.10, 4.11 AMICTAtT
IpeIIPUHAMATECKYIO P 5. Tews 5.1 5.2 WuauBuayansHas
JeSTENHOCTD B CaMOCTOSATENIbHAS

npodeccHOHANBHON chepe,
HCTIONb30BATh 3HAHKS 110
(MHAHCOBO¥ rPaMOTHOCTH B
Pa3INYHBIX KHU3HEHHBIX

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Tems 7.1,7.2,7.3, 74,75, 76, 7.7
I-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14, 7.15,7.16, 7.17

pabota [IpeacraBnenue
pEe3yJIbTaToB
TMPAKTHYECKUX padoT
arura TBOPYECKHX PabOT

CUTYaIUIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amnmra
P9, Tems 9.1, 9.2, 9.3,9.495 WHUBUAYAIbHBIX
P 10, Temst 10.1, 10.2, 10.3, 10.4 MIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, KontposbHast paGota
11.4,115, 11.6 TT-o/c, 11.7 BLIMOIHEHHE
P12, Tems1 12.1,12.2,12.3, 12.4 YK3aMCHALHOHHBIX
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135 sanaHmi
IT-o/c, 13.6
P 14, Temr1 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6
OK 04. D¢ dextuBHO P1,Temall 1.2,1.31-0/c,14,15,156 TectupoBanue
B3aUMO/IEIICTBOBATh U P2, Temr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHBIN oIpoc
paboTath B KOJUIEKTHBE H P3, Temni 3.1, 3.2, 3.3 1T-0/c, 3.4 Maremarnueckuit
KOMAHIe P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7 KTAHT
IT-o/c, 4.8,4.9,4.10,4.11 VB TyabHAS
P 5, Temsi 5.1, 5.2 Y
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 camocTosTeIbHaA
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota IIpesicTapienue
P7 Temn 7.1,72,7.3,74,75,76,7.7 pe3yJIbTaToB

[I-0/c,7.8,7.9, 7.10 I-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

TNPaKTUYECKUX paboT
3amuTa TBOpUECKUX paboT
3amura

P9, Tems 9.1, 9.2, 9.3,9.4,95 WHIUBUIYaIbHBIX
P 10, Tems 10.1, 10.2, 10.3, 10.4 MIPOEKTOB
P11, Tems: 11.1, 11.2, 11.3 IT-0/c, KOHTpOJ'IBHaSI pa60Ta
11.4,115, 11.6 [T-o/c, 11.7 BLIMTOTHEHHE
P12, Tems 12.1,12.2,12.3,12.4 K3aMEHAIHOHHBIX
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13,5 A EHH
IT-o/c, 13.6
P 14, Tems1 14.1, 14.2,14.3, 14.4, 14,5
II-o/c, 14.6

OK 05. OcyImecTBIATh YCTHYIO P1 Temall 1.2,1.311-0/c,14,15/1.6 TectupoBanue

U IIMCBMCHHYIO

P2 Temsi 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temmr 3.1, 3.2, 3.31-0/c, 3.4

VYeTHBI onpoc
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KOMMYHHKAIIUIO Ha
TOCY/IAPCTBEHHOM SI3bIKE
Poccuiickoit ®enepaimi ¢
YYETOM 0COOEHHOCTEN
COILIMATIEHOTO M KYJIbTYPHOTO
KOHTEKCTa

P4, Temr1 4.1,4.2,43,4.4,45,46,4.7
IT-o/c, 4.8,4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P1,Temall, 1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temrr 3.1, 3.2, 3.31-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temst 5.1, 5.2

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MaremaTtuueckuii
JHUKTAHT
WNuauBuayanbHas
CaMOCTOATCIIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
TIPAaKTHIECKUX padoT
3amyTa TBOPUECKUX

I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabor

P7 Temn 7.1,7.2,73,74,75,76, 7.7 3amura

Ml-0/c,7.8,7.9, 7.10 Tl-o/c, 7.1, 7.12, HH MBI Ty A TbHBIX

7.3,7.14,7.15,7.16, 717 HpoeKTon

P 8, Temnt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KOHTpO/IbHas paGoTa

P9, Temsn 9.1, 9.2, 9.3, 9.4,95 BLIIOMHCHIE

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1, 11.2, 11.3 T-ole, JISAMCHATIHORHBIX

11.4, 115, 11.6 TI-o/c, 11.7 At

P12, Temr1 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

II-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 145

IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3,

9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TI-0/c,

11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temrr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 145

II-o/c, 14.6
OK 06. IIpostBisiTH P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue
IPakIaHCKO- P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 VCTHBII ompoc
MATPUOTHYECKYIO TTO3UIIUIO, [T-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTuyecKkuit
EMOHCTPHPOBATS P7, Tews 7.1,72,7.3,74,75,76,7.7 ANt
OCO3HAHHOE IIOBEICHHE HA [l-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11, 7.12, WuauBuayansHas
OCHOBE TPAJULIMOHHBIX 7.13,7.14,7.15,7.16, 7.17 CaMOCTOSITEIIbHAs

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
obmerenoneecKux P 14, Tews: 14.1, 142, 143, 14.4, 145 pabora
LIEHHOCTEH, B TOM YHCIIE C [pencraBneHne

IT-o/c, 14.6
YYETOM TapMOHH3AIMH pE3YIILTATOB

MEKHAIMOHALHBIX U
MEXPEJIUTUO3HBIX
OTHOIIEHUH1, IPUMEHSTH
CTaH/IapTHI
AHTUKOPPYIMLHUOHHOTO
MOBE/ICHUS

NPAKTHIECKUX padoT
3amuTa TBOPYECKUX
pabot

3amura
WHIMBUTYATbHBIX
MIPOCKTOB
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Kontponsnas pabota

Brimonnenne
SK3aMEHAMOHHBIX
3aJlaHui
OK 07. CogeiictBoBath P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue
COXPAHECHHIO OKPYKAFOIICH P2 Temp 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VcTHBIH ompoc
Cpelbl, pecypcocOepeReHHUIO, P3, Temrr3.1,3.2, 3.3 1T-0/c, 3.4 Maremarnueckuii
NPUMCHATH 3HAHUS 00 P4 Temsi 4.1,4.2,43,4.4,45 46,47 JOUKTAHT
II-o/c, 4.8,4.9, 4.10, 4.11
M3MCHCHHH KIMMATa, IPHHIMIBL | o 5, Teu 5.1, 5.2 WuauBuyanbHas
OepexITMBOTO MPOM3BOJICTBA, CaMOCTOSTEIbHAS

3¢ dextuBHO
JIEUCTBOBATE B
4pEe3BBIYANHBIX CHTYAIIUSIX

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Tems 7.1,72,7.3,74,75,76, 7.7
II-0/c,7.8,7.9, 7.10 I-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1, 9.2, 9.3,9.4,95

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temst 11.1, 11.2, 11.3 TI-0/c,
11.4,115, 11.6 TT-o/c, 11.7

P12, Tems1 12.1,12.2,12.3, 12.4
P13, Tems1 13.1, 13.2, 13.3, 13.4, 135
II-o/c, 13.6

P 14, Tems1 14.1, 14.2,14.3, 14.4, 145
IT-o/c, 14.6

pabota [IpeacraBnenue
pe3yNIbTaTOB
TNPaKTUYECKUX paboT
3amyTa TBOpUECKUX paboT
3amura
WHIUBUIYaJIbHBIX
MIPOEKTOB

KontponbHas pabota
Brinosinenue
HK3aMEHAMOHHBIX
3aJaHuN
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