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[Iporpamma 0011e00pa30BaTEIHLHOTO nmpeaMeTa «MaremaTtuka»
npeiHa3HayeHa Ui M3YYEeHHs  MaTeMaTMKd B NIpodeccHOHaIbHBIX
o0pa3oBaTeNbHBIX OpraHU3alUsiX, PeaJTu3yIolUX 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero  obmero  oOpa3oBaHUsT B MpeAeliax ~ OCBOCHHMS ~ OCHOBHOM
npodeccuonanbHoi ob6pazosatenbHoi mporpammel CITIO (OITOIT CIIO) Ha 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl IPH MOJATOTOBKE CIICIIMAIIUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii denepanbHOrO
TOCYIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 001Iero oopa3oBaHus,
NPENABABISIEMbIM K CTPYKTYpE, COIEPKAHUIO U pe3yjbTaTaM OCBOEHHUS y4eOHOM
npeamera«MaremaTuka», B cOoTBeTcTBUH C: [Ipukazom Munnpocsenienus PO or
24.08.2022 1. Ne 762 «O06 ytBepxaenuu [lopsiaka opraHu3aiiii ¥ OCyIIECTBICHHS
00pa30BaTeNbHON AEATENBHOCTH IO OO0pa3oBaTEIbHBIM IIPOrpamMma CPEIHEro
npodeccuoHanbHOr0 oOpaszoBanus», Ilpuxazom Munnpocsemenuss P ot
12.08.2022 1. Ne 732 «O BHeceHMM u3MeHeHUM B DeaepabHBIN
[l'ocynapctBennnii  Cranpapt Cpennero OoOmero O6pazoBanus», 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), PexoMeHnanusMu
0 pealu3aluy CcpegHero oomero oOpa3oBaHUS B IpeAesaXx OCBOSHUS
oOpa3oBaTenbHON MpOrpaMMbl CpeAaHero mpodeccruoHanbHOro obOpazoBanus (OT
01.03.2023 1. Ne 05-592).

Opranuzamusi — paszpabotruuk: DenepanbHOE TOCYAAPCTBEHHOE OIOKETHOE
VUpeXKJeHHEe  Bbiciiero  oOpazoBaHus  KazaHckuii  uHcclieIoBaTeNbCKUN
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUIM TEXHOJIOTMYECKUN KOJUIEDK.

PaccmoTpena Ha 3acenanuu npeameTHO-1ukII0Boi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 r.

[Tpencenarens I1IIK / H.H. ®anuna
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1. O0mas xapakTrepucTuKa padodeil nporpaMmMmbl 00111e00pa30BaATEIbHOIO
npeamera «KMATEMATHUKA+»

1.1. Ob6aacTb NnpMMeHeHHUs1 NPOrpaMMbl
PabGouas  mporpamMma y4eOHOM  UCHUIUIMHEI ABIIIETCA  00S3aTENIbHOM
4acThio  0011e00pa30BaTeIbHOTO LMKJIA 00pa30BaTeIbHONW MPOTpaMMBI B
cootBeTcTBUM ¢ OPI'OC CIIO mo cneumansHoctu 09.02.07 MHbOpMannoHHBIE
CUCTEMBI U TPOTPpaMMUPOBAHUE, YTBEPKACHHBIN TPUKA30M
MunuctepcTBa 06pazoBanus 1 Hayku PD ot 09.12.2016 1. Ne 1547

1.2. Mecto mnpeaMera B CTPYKType OCHOBHOH mnpodeccnoHAIBLHOM
o0pa3oBaTeIbHON MporpamMmbl. yueOHasi qucuuIuinHa «MaTteMaTrka» BXOIUT B
o0mieoOpa3oBaTeIbHbIl UK, 0a30Bble yueOHBbIE JUCHMILIMHBI, HpeaIMeTHas
obnacTh «Marematrka U THHOPMATHUKAY.

1.2.1. O6mas xapakTepucTHKA, LeJHM H 3aJa4d Y4yeOHOW JMCUMIUIMHBI.
TpeboBanus K pe3ynbTaTaM OCBOCHUS AUCIUTIIIUHEI.

Pabouass nporpamma yueOHON aucuuiuiMHbl «MareMmatuka» 0a30BOro
ypoBHSI ~ pa3pabotaHa Ha  ocHoBe  DeneparbHOrO0  rOCYAapCTBEHHOIO
0o0pa3oBaTEILHOIO CTaHJapTa CpeaHero oOmero oOpa3oBaHUsA, C  Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpEeOOBAaHMM, TPEIBABISAEMbIX K MAaTeMaTUYECKOMY
00pa3oBaHuUIO, ¥ TPAJAUIIMN POCCUIICKOT0 00Opa30BaHUsI.

Peanuzanuss  mporpammbel  o0OeclieyMBaeT  OBJAJEHUE  KIFOUEBBIMH
KOMIIETEHIIUSIMU, COCTABJISIOIIMMU OCHOBY JUJISl CAMOPAa3BUTHUS U HEMPEPHIBHOTO
oOpa3oBaHus, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JINYHOCTHOTO U TI03HABATEILHOTO
pa3BUTHS JIMYHOCTH oOOydwaromuxcsi. B paOodeil mporpamMme YYTEHBI HJIEU
u nonoxkeHus: «KoHuenuuu pa3BUTUS MaTEMaTUYECKOTo OOpa3oBaHUS B
Poccuiickonn ~ @enepanun». B COOTBETCTBMM  C HA3BAaHWUEM  KOHIICIIIIUH,
MaTeMaTU4YeCKoe 00pa30BaHHUE JOJDKHO, B YaCTHOCTH, MPEIOCTABIISITH KaXIOMY
oOyyJaromemycsi BO3MOKHOCTh JOCTHKEHHUSI YpOBHS MaTE€MaTUYECKUX 3HaHUMH,
HEOOXOMMOro ISl JajdbHEWIIeH ycHenrHoW Xu3Hu B oOmiecTBe. MIMeHHO Ha
pelieHre 3ToM 3aauM HalelieHa paboyasi mporpaMmmMa 0a30BOro ypoBHSI.

[IpakTyeckass  MOJIE3HOCTH ~ MaTEMaTUKW  OOYCJIOBJIEHA  HaJU4YueM
MPOCTPAHCTBEHHBIX  (POPM, KOJUYECTBEHHBIX OTHOIICHUN, HSKOHOMHUYECKHUX
pacueToB; HEOOXOJUMOCThIO MAaTEMAaTUUYECKUX 3HAHUM B TTOHUMAHUM MPUHIIUIIOB
YCTPOMCTBA W  UCIOJB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATUA U
HHTEpIIpeTalusl Pa3sHOOOpa3HOW COIMAIbHON, SKOHOMHYECKOW HWH(pOpMAIUH;
MPAKTUYECKUX MPHUEMOB TE€OMETPUYECKUX H3MEPEHUU U MOCTPOEHU, YTCHUS
uH(dOpMaIuu, MPeCTAaBICHHON B BUE TaOIUII, TUarpamMm U rpaduKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTUJIS MBIIUICHUS, MPOSIBISIONIETOCS B
OMPEJICJICHHBIX YMCTBEHHBIX HABBIKAX, PUEMax U METOJaX MbIIUICHUS YEJIOBEKa,
nporieccax o0OOIIECHUS U KOHKPETU3alluK, aHAJIu3a U CUHTE3a, KilacCuUKaIluu U
CUCTEMAaTU3allMM, a0CTparupoBaHUsi M  aHAJIOTMK  Kak  (OpMUPOBAHUU
ANTOPUTMHUYECKON KOMIIOHEHTHI MBIIJIEHUS U BOCHIUTAHUHU YMEHUW JEHCTBOBATH
[0 3aJaHHbIM AJITOPUTMAaM, IIO3BOJISIIOLIEH COBEPUICHCTBOBAaTh WM3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. OOBEKTHl MATEMATUUYECKUX YMO3AKIIOUEHUH, IPaBUIIa UX
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KOHCTPYHPOBAHUS  PACKpPhIBAlOT  MEXAHU3M  JIOTHYECKHX  IOCTPOEHUH,
CIIOCOOCTBYIOT BBhIPaOOTKE YMEHUM (POpMYIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYXKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MBIIIUICHUE.

OO0yueHne MaTeMaThKe Kak BO3MOKHOCTh Pa3BUTHs Y 00yUYarOIIMXCS TOYHOM,
panMoHaNbHOW U HWHPOPMATUBHOW peyd, yMEeHUs oTOupaTh HauOoliee
MOIXO/ISIIINE SI3bIKOBBIC, CHMBOJIMYECKUE, TpaPUUECKUEe CPEACTBA JJIsl BHIPAKCHUS
CYKJICHUI U HaIrJISIAHOTO UX MPEICTABICHUS.

OOmee  3HAKOMCTBO €  METOJAAMH  TO3HAHUSA  JIEUCTBUTEIHHOCTH,
IIPEACTABICHUE O IPEIMETE M METOJE MAaTeMAaTHUKH, €r0 OTIMYMS OT METOJIOB
€CTECTBEHHbIX M TYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHS
MaTE€MaTUKHU JJis PEIICHHUs HAy4YHbIX W MPUKIAIHBIX 33Ja4 KaKk HEOoOXOIMMBIN
KOMITOHEHT OOLIEHN KYJIbTYPBHI.

N3yyeHne MareMaTWKd  CIHOCOOCTBYET  3CTETHUYECKOMY  BOCIHUTAHHUIO
YeJIOBEKA, MOHMMAHUIO KPacoThbl M M3SIIECTBA MATEMATHYECKUX PaCCyKICHUH,
BOCHPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

Hesan u3yyeHus ydyeOHOM TucHUIINHBI «MaTeMaTHKA
[TpuopuTeTHBIMU HEIIMHU 00yUECHUS MATEMATHKE SIBIISIOTCS:

-opMUpOBaHUE EHTPATBHBIX MATEMAaTUYECKUX TOHSITHI (YUCIIO, BEJIMYMHA,
reoMeTpudecKas ¢urypa, NepeMEeHHas, BEPOSITHOCTb, byHKIMS),
00eCreunBaOIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMAaTUYECKOTO
o0Opa3oBaHus 00Y4aOIINUXCS;

-OJBEJICHUE 00YyYaIOIMXCs HA JOCTYITHOM [JIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY>KAIOIIEro MUpa, MOHUMAaHHE MAaTeMaTHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

-pa3BUTHE MHTEIUIEKTYalIbHBIX U TBOPYECKHX CIHOCOOHOCTEN 00ywaromumxcs,
MO3HABATEJIbHOM  AKTHMBHOCTH, HCCIEIOBATEIbCKUX YMEHHUH, KPUTHYHOCTU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

-popMupoBaHue (PYHKIIMOHAIHHOW MATEMaTUYECKONW TPaMOTHOCTU: yMEHUS
pacrio3HaBaTh MaTEMAaTHYECKHUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTYyalUsX U
IpU W3YYEHUU JIPYTUX YYEOHBIX TMPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh MX Ha S3bIKE MaTEMaTUKU M CO37aBaTh
MaTeMaTUYECKUE MOJEIHU, IPUMEHITh OCBOCHHBIM MaTeMaTHYECKHUI ammapar s
pelIeHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, UHTEPHPETUPOBATh U OLIEHUBATh
MOJTyYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMH COJCPKAHUSI MaTeMaTUKu sBisitoTcs: "Uucna u
Bbruncienus'", "Anreopa" ("AnreOpanueckue BblpakeHus'', "YpaBHeHUS U
HepaBeHCTBA"), "Hauana MaTEMaTHYECKOTO aHanmsa'", "T'eomeTpus"
("Teomerpuueckue ¢urypsl U ux cpoiicTBa", "M3MmepeHue TeoMEeTpUUECKUX
BenuuuH"), "BepoarHocTs u cratuctuka". ComeprkaTeiabHble TUHUU Pa3BUBAIOTCS
napajulebHO, KaXKJas B COOTBETCTBHUM C COOCTBEHHOW JIOTMKOHM, OJIHAKO HeE
HE3aBUCUMO OJIHa OT APYrOM, a B TE€CHOM KOHTAaKT€ W B3auMoAeuUcTBHUH. HX
OOBEUHSET JIOTUYECKAsE COCTABIISAIONIAS], TPAIUIIMOHHO TPUCYIIIas MaTeMaTUKe U
IIPOHM3BIBAONIAS] BCE MATEMATHYECKHE KYPChl U COAEPIKATEIbHBIE JIMHUU.

Conepxanue pOrpaMMbl o01reo0pazoBaTebHON JTUCHUTUIAHBI
«MaremaTuka» HaIpaBJI€HO HA JIOCTH)KEHHE PE3YJIbTATOB €€ H3Yy4eHUs B
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cootBeTcTBUM ¢ TpeboBanusimu PI'OC COO c yderoM mnpodeccrnoHambHOMI
HamnpasieHHoctr ®I'OC CIIO.



ILlnanupyembie pe3yJbTaThl 0CBOCHUSI 00111€00pa30BaTe/ILHOM JUCHUILINHBI B c00TBeTCTBHU ¢ PI'OC CIIO n Ha

ocaose ®I'OC COO
Ocoboe

3HA4YCHHUC

JUCHHUIIIIMHA HMCCT

npodeccruoHabHBIX KommeTeHui (I1K).

npu  GOPMHUPOBAHUU U  PA3BUTHH

obmux kommereHuuit (OK) wu

Koa u HauMeHOBaHHE

HJIaHI/IpyeMbIe pe3yJabTaTbl OCBOCHUA NUCHUITIJIHHDBI

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

KOMIIETEHIIH i

OK 01 Beibuparts | -roroprOCTE K TPyay, OCO3HAHHUE LIEHHOCTH | -BIaJCTh METOJAMH J0KA3aTENLCTB, AITOPUTMAMU PEIICHNS
;g&%%g;l satas MacTepCTBa, TPy 0MO0HE; 3a71a4;

npodeccHoHaNLHOI -TOTOBHOCTH § K aKTUBHOU ):[VGSITGJIBHOCTI/I yMeHUE (OpMYIHPOBATh OMPEACICHNUS, AKCHOMBI M TEOPEMBI,
JEATENbHOCTH TEXHOJIOTHYECKOU W COIMAIIBHOU IPUMCHATD UX, MIPOBOJUTDL J0KA3aTEIbHBIC PACCYKACHHS B
TIPUMEHUTENLHO HanpaBJIeHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATh, | XOJ€ PELICHUs 3a/ay;

K pa3jIMYHbIM KOHTCKCTaM

TUTAaHUPOBATh U CaMOCTOSTEIEHO
BBITIOJIHATh TAKyIO JESATENbHOCTD;

- HHTEpPEC K Pa3INYHbIM chepam
npoeCCUOHANTBHOI 1A TETbHOCTH, OBIIAICHIE
YHUBEPCATbHBIMU  y4eOHBIMU M03HABATEIBHBIMH
JEUCTBUAMHU:

a) 6a30BbIC JIOTUUYECKHE JCHCTBHUS:
-CaMOCTOSITENbHO (POPMYIUPOBATH U
aKTyaJIM3UpOBaTh TPOOJIEMy, pPaccCMaTpPUBATH e
BCECTOPOHHE;

-yCTaHABJIMBATh  CYIIECCTBEHHBIN MPU3HAK WU
OCHOBAHHS JJISI CPaBHCHUS, KIIACCU(PUKAIN 1
000011ICHHS,

-OTIPENENATh  ICNH JICATENBHOCTH, 33/1aBaTh
TapaMeTphl U KPUTEPUH MX JOCTIKCHNS,

- YMETb OTIEPUPOBATH MOHATUAMHU: CTETEHb YHCNA, TOTapu(hM
YHCIIa; YMEHUE BBIOJHATD BHIYMCIEHHE 3HAYCHUN 1
Tpe00pa3oBaHms BHIPAXKEHUN CO CTENEHIMHU U Jorapudmami,
npeoOpa3zoBaHust JPOOHO-PALOHATBHBIX BEIPAKEHUH;

- YMETb OIIEpUPOBaTh MOHATUAMHU: PallOHAIbHbIE,
MppaLMOHalbHbIE, TOKA3aTeNbHbIE, CTENICHHBIE,
norapu(pMuuecKue, TPUroHOMETPHYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMeTh OTIEPUPOBATh MOHATUAME: (QYHKIHSA, HETPEPHIBHAS
(yHKUMs, TpOM3BOIHAS, TIEpBOOOPA3HAs, ONpPEAETEHHbINH
VHTETPAN;, YMETh HaXOAUTh MPOM3BOAHBIC HTEMEHTAPHBIX
(yHKIWIL, MCTIONMB3YS CTIPABOYHBIE MATEPHANbl; UCCIEI0BATh B
MPOCTEHIINX CTyJasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh
HanOOMbIINE U HANMEHBIINE 3HAYCHUS (YHKIMH; CTPOUTH
rpaduKid MHOTOUICHOB C MCMOJb30BAHHEM ammapara




-BBISBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS
B PaCCMATPHBAEMBIX SBIICHUSX;

-BHOCUTb KOPPEKTUBHI B JICATECIBHOCTD,
OIICHUBATH COOTBETCTBHE PE3YIILTATOB LIEIISM,
OIICHHMBATh PUCK U TIOCIECTBUM JEATEIBHOCTH;
-pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PELICHUU
KU3HEHHBIX IPOOIEM.

0) 6a30BbIE HMCCIIEIOBATENHCKUE ACHCTBHS:
-BJIa/IETh HABBIKAMHU Y4EOHO-HMCCIEI0BATENBCKOM
¥ TIPOEKTHOM JIESTEbHOCTH, HABBIKAMHU
pa3pemeHusnpooiem;

-BBISIBIISITH TIPHYUHHO-CJICJICTBCHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 33/1a4y, BbIJIBUTATh THIIOTE3Y €€
peIeHNs, HAXOUTh apTyMEHTHI IS
JI0Ka3aTeNIbCTBACBOMX YTBEPXKICHUH, 3a]1aBaTh
napaMeTphl U KPUTEPHH PEIICHHUS;
-aHAJIM3UPOBATh MOJTYYCHHBIE B XOJIC PEIICHHS
3a71aukl pe3yIbTaThl, KpUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTD, TIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBHSIX;

-yMETh EPEHOCUTD 3HAHUS B TI03HABATEILHYIO U
TMPAKTUYECKYI0 001aCTH KU3HEEATETbHOCTH;
-yMeTh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX
TIPEMETHBIX 00JTacTel;

- BBIJIBUTATh HOBBIC HMICH, IPEJIIATaTh
OPUTHHAJTBHBIC OAXO/IbI ¥ PEIICHHS;

1 CIIOCOOHOCTD MX UCTIOIb30BAHUS B
MI03HABATEJILHOMH COIIMATIbHON IPAKTHKE.

MaTEMaTHYECKOTO aHaIN3a;

MPUMEHSATH TPOU3BOJHYIO HPH PELICHHH 3a]a4 Ha JBUKEHUE;
peliaTh MPakTUKO-OPUEHTHPOBAHHBIE 33/1aUl Ha HAaUOOJbIINE
1 HaMMEHBIINE 3HAUCHUs, Ha HAXOKACHUE MYTH, CKOPOCTH 1
YCKOpEHUS;

- YMeTh OMEPUPOBATh MOHATHAME: PalOHANbHAS (YHKIHA,
TnoKazatebHas (QYHKIKSA, CTENeHHAs (yHKIHUS,
norapumudeckas QyHKIHSA, TPUTOHOMETPHYECKHe (YHKINH,
oOpaTHble (DYHKUMK; YMEHHE CTPOUTh 'PaUKN U3YUEHHBIX
(yHK1WMiA, KCTOIB30BATh TPAQUKK PU M3YYEHHH MPOLECCOB U
3aBUCHMOCTEH, MPU PEIEHHH 33/1a4 U3 APYTUX Y4eOHbIX
TIPEAMETOB ¥ 33724 U3 PEaTbHON KU3HHU;BBIPAXaTh POopMyIaMu
3aBUCHMOCTH MEX/y BEIMUMHAMY;

- YMETb pelaTh TEKCTOBbIC 33a4K Pa3HbIX TUIIOB (B TOM YKCIE
Ha MPOLIEHTBI, 10U M YacTH, Ha JIBHKEHUE, padoTy,
CTOMMOCTb TOBAPOB H YCIYT, HAJIOTH, 3a/1aull U3 001acTu
YIPaBIEHUS JTHYHBIMUU CEMEHHBIMI (MHAHCAMHU); COCTABNATH
BBIPAJKEHMUS, YPABHEHNUS, HEPABEHCTBA M MIX CUCTEMBI 110
YCIOBHIO 33/1a4H, UCCIIEI0BAT MOMYUYEHHOE PELIEHUE 1
OLIEHUBATh MPABIONOJ00HOCTh PE3YIbTATOB;

- YMETh ONEPUPOBATh MOHATHAMU: CpeaHEe apuYMETHIECKOE,
MeJraHa, HanOOobIlIee U HAUMEHbIIIEE 3HAYCHNUS, pa3MaXx,
JCTIEPCHsl, CTAHAPTHOE OTKJIOHEHHE YKMCIOBOrO HabOpa;
YMETh H3BJIEKaTh, MHTEPIPETHPOBATH HH(POPMALIHIO,
TIPECTABNECHHYIO BTA0NMIAX, HA AUarpaMMax, rpadukax,
OTPaXKAIOLIYI0 CBOKCTBA PEANBHBIX IIPOLIECCOB U SBICHHUI;
TIPEICTaBIATh HHPOPMAITHIO ¢ TOMOIIBIO TAOMIHIT 1

JMarpamMmm; MCCeI0BaTh CTATUCTUYECKHE JAHHBIE, B TOM




YHCIIe ¢ IPUMEHEHNEM IpaQuueckux METO/0B U
3NEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUAMHU: CITyYailHbIH ONBIT U
clry4aitHoecoObITHE, BEPOSATHOCTh CIYYaHHOTO COOBITHS;
YMEHHE BBIYMCIATEBEPOSTHOCTD C HCIONb30BAHIEM
rpauyecKux METO/0B; IPUMEHATH (POPMYJIBI CIOKEHUS U
YMHOXEHHS BEPOATHOCTEH, KOMOMHATOPHBIE (AKTHI 1
(hopMybl TP pelIeHNH 3a/1au; OLEHUBATH BEPOSATHOCTH
peasbHbIX COOBITUI; 3HAKOMCTBO CO CITyYaiiHBIMU
BEMYMHAMY; YMEHIE MPUBOAUTH TIPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX HOOMECTBEHHBIX
SABICHUSX;

- YMETb OLIEPUPOBATH MOHATUAMH: TOUKA, MpsAMas,
TLIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIN yTod,
CKpELIMBAIOIIMECS TIPSAMBIE, HapaIENbHOCTh 1
NEPIEHAUKYIAPHOCTD TIPSAMBIX U ILIOCKOCTEH,YT0M MEA LY
TIPSIMBIMH, YOI MEX/y TIPAMOH U MIOCKOCTbIO, YTOM MEXKY
TUIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH JI0 IIOCKOCTH,
PacCTOSHUE MKy TMPAMBIMH, PACCTOSHIE MEXKTY
TIOCKOCTSIMU; YMEHHE HCTIONb30BATh MPHU PELICHHH 33124
M3y4eHHbIe (aKTHI ¥ TEOPEMBI TIAHUMETPHH; YMEHHE
OIIEHHUBATH Pa3Mephl 00BEKTOB OKPYKAIOMIETO MUPA;

- YMETbh OTEPUPOBATH MOHATUAMH: MHOTOTPAHHHK, CEUCHHE
MHOTOTPaHHHKA, Ky0, Mapajnenenunes, npu3Ma, MupamMuza,
(burypan moBepXHOCTH BpANIEHNS, WINHAP, KOHYC, Tap,
cepa, ceueHus GUrypsl BpameHus, mWIOCKOCTh, Kacatomascs
cepbl, HITHHAPA, KOHYCA, IUIOMIAb TOBEPXHOCTH MUPAMUIBI,
TIPU3MbI, KOHYCA, IIATHHPA, TOmajb chepsl, 00beM Kyba,




PSAMOYTOJIBHOTO NAPAILIENENHIEA, TUPAMUIBL, IPU3MBI,
IWINH]PA, KOHYCAa, [Iapa; YMEHHe H300pakaTh MHOTOTPAHHUKH
¥ TIOBEPXHOCTH BPAIIECHHUS, UXCEUEHHS OT PYKH, C IOMOLIBIO
YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPECTB; YMEHHE
pacro3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOIOTPAHHHKH;

- YMETh ONEPUPOBATh MOHATHAMHU: JIBUKEHUE B IPOCTPAHCTBE,
n0/100HbIe (UTYPHI B TIPOCTPAHCTBE; HCIIOIB30BATH
OTHOIIEHHUETIIOMA/ICH TOBEPXHOCTEH U 00BEMOB MO0OHBIX
(uryp npu penennn 3axad; yMeTh BHIYUCIATH
TeOMETPUYECKUE BEMMYMHBI (ANMHA, YO, IIOMab, 00bEM,
TIOLIA/Ib TIOBEPXHOCTH), UCTIONbB3YS U3YYEHHBIE(OPMYJIBI U
METO/IBI;

- YMETH OIIEPUPOBATH NOHATHAMU: IPAMOYTOJIbHAS CHCTEMA
KOOPZMHAT, KOOPJMHATBI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE NIPOU3BE/ICHHE, YTOM MEKITY BEKTOPaMH, CyMMa
BEKTOPOB, POM3BEIEHUE BEKTOPA HA YUCIO; HAXOIHUTH C
TIOMOIIIOM3YYEHHBIX (JOPMYI KOOPAUHATHI CEPEHHBI OTPE3KA,
PacCTOsHUE MEAKIY IBYMS TOUKAMU;

- YMETh BBIOMPATh MOAXO/AIINN U3yYEHHbIH METO] [
peleHus 3a/1auk, paclo3HaBaTh MaTeMaTH4eCKue (akThl U
MaTeMaTH4eCKUEMO/IENN B TIPUPOIHBIX U 00IIECTBEHHBIX
SABJECHUAX, B HCKYCCTBE; YMEHUE MPUBOJUTH TIPHMEPHI
MAaTeMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOK
MAaTeMaTUYECKOM HayKH.

- yMETb ONEPUPOBATH MOHATHAMHU: ONpEIEICHUE, aKCHOMA,
TEOpeEMa, CJIEICTBUE, CBOICTBO, PU3HAK, 10KA3aTENBCTBO,
PaBHOCHIIbHBIE (HOPMYIUPOBKH, yMEHHE (OPMYINPOBATH
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00paTHOEU MPOTUBOTIONOKHOE YTBEPKICHHE, IPHBOUTH
TIIPUMEPBI U KOHTPIIPUMEPDI, UCTIOJIB30BATH METOJL
MaTeMaTU4YeCKO MHIYKIMU;TIPOBOIUTh JOKA3aTEIbHbIE
paccyXIeHus pY PelICHUH 3a]1a4, OLIEHUBATH JIOTHYECKYIO
TIPaBUILHOCTD PACCYKICHMUIL;

-yMETb ONEPUPOBATH MOHATHSAMU: MHOKECTBO,
TOIMHOXKECTBO, ONEPAIIMU HAJl MHOXECTBAMH; YMEHUE
HCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jjis
OMMCAHUS PEATbHBIX MPOIECCOB U ABJIEHUM MPHU PeLICHUN
3a71a4, B TOM YKCJIE U3 APYTUX YYEOHBIX TPEIMETOB;
-yMeTb OMEePUPOBATH MOHATUAMU: Tpad), CBA3HBIN rpad, AepeBo,
UK, Tpad) Ha MIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH
rpadbl pa3IUIHBIMA CII0CO0AMHU; HMCTIOB30BATh TPadbl TPH
pelieHuy 3a1a4;

- yMETh CBOOOJHO OTIEPUPOBATH MOHATHAMHU: COUETAHHUE,
TEPECTAHOBKA, YMCIIO COUETAHUI, YUCIO MEPECTAaHOBOK;
ounoM HpioToHa; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(bakThl M paccyXIEHHS IS PENICHHS 3a/1aY;

-yMeTb OTEPUPOBATH TOHATHAMHU: HATYPATbHOE YUCIIO, IIENT0e
YKCII0, OCTATOK MO MOAYJII0, PALlOHAIBHOE YUCIIO,
MPPAIMOHANBHOE YUCII0, MHOKECTBA HATYPAIIbHBIX, IIETIBIX,
PallMOHANBHBIX, TEHCTBUTENBHBIX YHCEN; YMEHUE
HMCTIOJIb30BaTHIPU3HAKU IETUMOCTH, HAUMEHBIIHI 0O
JICTUTENb ¥ HAUMEHbIIee 001iee KpaTHOE, arOpPUTM
EBkiua mpu pelieHnu3anay; 3HakoMCTBO € Pa3iHIHbIME
TO3UIMOHHBIMH CHCTEMaMH CUMCIICHUS

- YMETh CBOOOTHO OTIEPHPOBATH MOHATUAMHE: CTETICHD C TEBIM
TI0Ka3aTeleM, KOPEHb HATYPaIbHOI CTENEHH, CTETIEHb C
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palMOHATbHBIM T10KA3aTeNeM, CTENEHb C ICHCTBUTEIbHBIM
(BemEeCTBEHHBIM) MOKA3aTeNeM, JOTapu(M 4Kcia, CHHYC,
KOCHHYC MTaHT€HC MPOM3BOJIBHOTO YKCIIA;

- YMETh OMEPUPOBATH MOHATUSAMU: TOKIECTBO, TOKASCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUU M HEPABEHCTB, PABHOCHIBHOCTD YPABHEHHUH,
HEPABEHCTB M CHCTEM, PallHOHAbHBIE, HPPALUOHATBHEIE,
TOKa3aTeNbHbIE, CTENEHHBIE, TOTapUMUUECKIE,
TPUTOHOMETPHYECKHIE YPABHEHHUS, HEPABEHCTBAU CUCTEMBI;
YMEHHE pemaTh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
TIOMOIIBI0 PA3NTMYHBIX MPUEMOB; PElIaTh YpaBHEHHS,
HEPABEHCTBA M CHCTEMbI C TIAPAMETPOM; MPHMEHATh
YpaBHEHHS, HEPABEHCTBA, UX CUCTEMBI JUISl PELICHHS
MaTeMaTHYeCKUX 3a1a4 U 3ajau U3 pa3Iu4HbIX obmacTeid
HAaYKU M PeabHOM KHU3HH, -
YMETh CBOOOJIHO OTIEPUPOBATH MOHATHAMHU: Ipaduk yHKIHH,
oOparHast GyHKIWS, KOMTIO3UIMS DYHKIUH, TUHEHHAS
(ynKims, kBagpaTuyHas QYHKIMS, CTeNCHHAS QYHKIHUS C
TENBIM MOKa3aTeNneM, TPHTOHOMETpHYECKHe QYHKIHH,
oOpaTHbIE TPUTOHOMETPUUECKIE QYHKIIMH, TIOKa3aTeTbHAS 1
norapudMuyeckas GyHKIUN; YMEHHE CTPOUTh Tpaduku
(yHKLMIA,BBITONHATH TpeoOpazoBanus rpaguKoB QyHKIHI;
YMEHHE HCIONb30BaTh Tpaduku DYHKIHHA IIA U3ydeHUS
TIPOIIECCOB U 3aBUCUMOCTEH MpH PEeIeHHH 3aad U3 JIPYTHX
y4eOHBIX TIPEMETOB M U3 PEANbHON XKU3HU; BHIPAXKATH
(hopMynamMu3aBUCUMOCTH MEKTY BETUUNHAMHU; YMEHHUE
CBOOOHO OMEPUPOBATh MOHATHAMHU: YETHOCTh (PYHKIUH,
TNIePUOAMYHOCTD (YHKIMH, OTPAHHYCHHOCTh (YHKIINH,
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MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM (YHKIIUH, HAUOOJIbIIEE 1
HauMEHbIIee 3HaUeHNs QYHKUMH Ha IPOMEKYTKE; YMEHUE
TPOBOUTH UCCIIEN0BAHNE (YHKIUU; YMEHUE HCIIONb30BATH
CBOMCTBA ¥ TpauKi (YHKIUA 1S pelieHUsypaBHEHHUH,
HEPABEHCTB U 3a/a4 C NapamMeTpamy; u300paxarh Ha
KOOPJMHATHOM IIIOCKOCTH MHOKECTBA PEIIEHNN YPABHEHMI],
HEPABEHCTB U UX CHCTEM;

- YMETb CBOOOZHO OMEPUPOBATh MOHATUAMH:
TIOCNE0BATENbHOCTh, ApU()METHIECKAS IPOTPECCHS,
reoMeTprdecKas mporpeccus, 0eCKOHEUHO YObIBAIOMIAs
reoMeTpUYecKas Mporpeccus; yMEHHE 33/1aBaTh
TIOCNEA0BATENBHOCTH, B TOM YHCIE C HOMOIIBIO PEeKYPPEHTHBIX
(bopmy;

- yMETh ONEPHPOBATH OHATUSAMH: HEMPEPHIBHOCTh (DYHKIIHH,
aCHUMIITOTHI Tpaduka QYHKIUH, [IepBas U BTOpast IPOU3BOAHAS
(QyHKUMHI, reOMETpHYECKUH U (QU3NYECKUI CMBICT
TIPOM3BOIHOM, IEPBOOOPA3HAs, ONPEIETECHHBIN HHTETPA;

- YMEHHE HaXOJUTbh aCUMITOTHI rpaduka (yHKIUU; yMEHHE
BBIYMCIIATH MPOU3BOHBIECYMMBI, TIPOU3BEICHHUS, YACTHOTO U
KOMIO3UIUU (YHKIKI, HAXOAUTh YPABHEHHUE KACATENbHOM K
rpaduKy GyHKUMK; yMEHHE HCIOJB30BATh MPOM3BOJHYIO IS
MCCIe0BaHMS (YHKLMIMA, IS HAXOKACHUSA HAUTYYLIero
peleHus B MPUKIAJHBIX, B TOM YHCIE COLMATBHO-
SKOHOMUYECKUX U (DU3UUYECKUX 3a]a4ax, I ONpeeeHus
CKOPOCTHU M YCKOPEHHS; HAXOUTh IUIOUIAIUM U 00beMBI PUTYp
C IOMOII[bI0 MHTErpasa; IPUBOAUTH HPUMEPHI
MaTeMaTHIECKOro MOAEIMPOBAHUS C MATEMATHIECKOTO
MOJICTIMPOBAHUS C HAXOAWTh IUIOMANH M 00beMbl GUTYp C
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MOMOIIBI) MHTETPaNa; MPUBOJUTH IIPUMEPHI MATEMATUYECKOTO
MOJIEJTUPOBAHKS € TOMOIIBIO JU((epeHIuaTbHbIX
YPaBHCHUIA;

- YMETb ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE YKCIIO,
COTPSIKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJYJIb M APTYMEHT
KOMILTEKCHOTO Yrcla, hopma 3amicu KOMIIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKas U anreOpanyeckas);
YMETBIPOU3BOUTH apU(PMETHUECKUE TEHCTBUS C
KOMIUICKCHBIMH YMCJIAMU; IPUBOAUTD TIPUMEPHI UCTIOIb30BAHUS
KOMIUIEKCHBIX YHCEJT;

- yMETh CBOOOJIHO OMEPHPOBATH MIOHATHSAMHU: CPEHES
apuQmeTHyeckoe, MeMaHa, HanOobIIee 1 HAUMEHBIIEE
3HAYEHUS,Pa3Max, IUCTIEPCUsl, CTAHIAPTHOE OTKIOHEHHE I
OMMCAHUS YHCIIOBBIX JAHHBIX; YMEHUE UCCIEN0BATH
CTAaTHCTHYECKUE JAHHBIE, B TOM YHUCIE C NPUMEHEHHEM
rpaQuuecKiX METO/I0B U ANEKTPOHHBIX CPEICTB; Ipadudecku
HICCIEI0BATh COBMECTHBIC HAOMIOICHNUS C TIOMOIIBIO HArpPaMM
paccerBaHus U JUHEUHON PErPECCUM;

- YMETh HAXOJUTh BEPOSTHOCTH COOBITUH C UCTIOIH30BAHIEM
rpaduyeckux METO/0B; MPUMEHSTh IS PEIIeHHs 3a1ay
(GOpMYIBICTIOKEHNS U YMHOKEHHS BEPOSATHOCTEH, (hopMymy
TIOJTHOM BepoATHOCTH, Gopmyy bepHysin, koMOMHATOpHBIE
(axThl ¥ OPMYIIBI; OLIEHUBATH BEPOSTHOCTU PEATTbHBIX
COOBITHIA; yMEHHE OTEPUPOBATH MOHATUAMHE: CITydaiiHas
BEJIMYMHA, PAcTpe/IesicHIe BEPOATHOCTEH, MaTeMAaTHIECKOE
OKUJIAHUE, UCTIEPCHS U CTAHIAPTHOE OTKIOHEHHE CITy4aliHOM
BENMYUHBI, DYHKIMHN PAaCTIPe/IeieHUs U IOTHOCTH
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PaBHOMEPHOT0, I0KA3aTeIbHOT0 U HOPMATBHOTO
pactpe/eneHuil; yMEHHE UCTIOIb30BaTh CBOMCTBA H3YYEHHBIX
pactpeeneHuil I peleHns 3aa4; 3HakOMCTBO C
TMOHATHAMU: 3aKOH OOJBIIMX YKCEN, METO/IbI BBIOOPOUHBIX
HCCIIEI0BAHNI; YMEHUE NPUBOAUTH NPUMEPHI HPOSBICHHS
3aKOHA0OMbIINX YMCEN B IIPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSAX;

-yMeTh CBOOOJIHO OMEPUPOBATH MIOHATUAME: TOUKA, MPAMAs,
TIOCKOCTb, TIPOCTPAHCTBO, OTPE30K, Jy4, MIIOCKUN YO,
JBYTPAHHBIA YTOJI, TPEXTPAHHBIH YOI, TIEPECEKAIOMINECH,
TapaJieNbHbIe U CKPEIUBAOLIUECS MIPSMBIE,
NapajieNnbHOCTb U NEPIEHUKYISPHOCTh IIPSAMBIX 1
IUIOCKOCTEH, YTOJI MEX/y MPSIMBIMH, YIOJ MEKIY IPAMON 1
IUIOCKOCTBIO, YOI MEX/Y TIOCKOCTSMH; YMEHHE
HCTIONb30BATh TPU PELICHUH 3314 U3yYeHHbIE (aKThl U
TEOPEMBI INIAHUMETPHH; YMEHHE OLICHMBATh Pa3MephI
00BEKTOB B OKPY’KAIOLIEM MUPE; YMETh CBOOOIHO
ONEPUPOBATH MOHATHAMMU: ABUKEHUE, TAPAILIENbHBIH
TepeHoC, CHMMETpPHS Ha TIIOCKOCTH U B TIPOCTPAHCTBE,
TMIOBOPOT, MpeobdpazoBaHue MoA00us, TOA00HbIE QUTYPHI;
YMEHHE PACTO3HABATh PaBHbIC U TOJ00HBIE (DUTYPBI, B TOM
yiCie B MPUPOJIE, HCKYCCTBE, ApXUTEKTYpPe; yMEHUE
HICTI0JIb30BATh TEOMETPHYECKHE OTHOLIEHHUS, HAXOAHUTh
TeOMETPUYECKIE BEMUUMHBI (JUTHHA, YTOJ, MIOMaAb, 00beM)
TIpUPELICHHH 33184 U3 JPYTHX yueOHbIX TPEAMETOB U U3
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peanbHON )KU3HU;

- YMETb CBOOOHO OMEPUPOBATH MOHATHAMU: MPAMOYTOJIbHAS
cucTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUYKHU, KOOPAUHATEI
BEKTOpa, CyMMa BEKTOPOB, POM3BE/ICHNE BEKTOPA HA YUCIIO,
pasioKeHne BeKTopa 1o 6asucy, CKaIApHOe MPOU3BECHHUE,
BEKTOPHOE MPOU3BE/ICHUE, YTOI MEXTY BEKTOPAMHU; YMEHHUE
HCTIOJIb30BATh BEKTOPHBIA M KOOPAMHATHBIH METO. A
PELICHAATEOMETPHYECKUX 337144 1 337184 APYTUX Y4eOHBIX
TIPEIMETOB; OTEPHPOBATH MOHATUAME: MaTpuiia 2X2 u 3X3,
OTIpeIeTUTENh MATPHIIBI, TEOMETPUIECKHIT CMBICI
OTIpeIeTUTENS; YMETh MOIETHPOBATh PEANbHbIC CHTYaIlNH Ha
S13bIKE MATEMATUKI;COCTABIATD BBIPAKEHNUS, YPAaBHEHHS,
HEPABEHCTBA M MX CHCTEMBI NIOYCIOBHUIO 33/1auH, UCCIEI0BATh
TNIOCTPOEHHbIE MOJIENH C MCTIONb30BAHUEM allapaTa aireOpsl,
MHTEPIPETHPOBATH MONYUYEHHBIN PE3YJIbTaT; CTPOUTH
MaTeMaTHYecKUe MOJIENU C TIOMOILIBI0 FeOMETPHYECKUX
TNOHATHI M BEJMYMH, PeIaTh CBA3aHHbIE C HUMU
TIPAKTUYECKHUE 331841, COCTABIATH BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH MOMYYEHHBIH PE3yIbTaT; PelIaTh
TIPUKJIaHBIC 33/1a4i CPEICTBAMU MAaTEMATHUECKOTO aHANN3a, B
TOM YHCIIE COLUATEHO- YIKOHOMHYECKOTO U (PH3MYECKOTo
XapakTepa;

YMEHHE BBIOMPATh MOAXOAAMIMHA METO/ TS PeIeHHS 3a/1auK;
TOHUMAHKUE 3HAYMMOCTH MATEMAaTUKH B U3YYEHUH TIPUPOIHBIX
11 00IIECTBEHHBIX MPOLIECCOB U SBIEHUI; YMEHHE PacIO3HABATh
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MPOABJICHUE 3aKOHOB MATCMATHKK B UCKYCCTBC, YMCHHUEC

NPUBOAUTHIIPUMEPBI MATEMATUIECKUX OTKPHITHI POCCUICKOM

MHUPOBOU MATEMATUYECKOU HAYKH.

OK 02. Ocy1iecTBasiTh
TIOWCK, aHAJIN3 U
WHTEPIPETAIIIO
nHpopManuu,
HEOOXOTUMOM IS
BBIIOJIHEHUS 3a/1a4
npodeccHoHATEHOM
JeSTEITbHOCTH

B o0nacty IEHHOCTH HAYYHOTO O3HAHUSL:
-Cc(hOpMUPOBAHHOCTH MHPOBO33pEHNUS,
COOTBETCTBYIOLIETO0 COBPEMEHHOMY YPOBHIO
Pa3BUTUSHAYKU U OOLIECTBEHHON NPAKTHKH,
OCHOBAHHOT'0 Ha JIUAJIOTe KYIbTYD,
CIIOCOOCTBYIONIETO OCO3HAHMIOCBOETO MECTA B
TIOJIUKYIBTYPHOM MHUPE;

-COBEPILEHCTBOBAHMUE S3bIKOBOM M UUTATEIbCKOM
KYJIbTYpbI KaK CpeJICTBa B3aUMOIEHCTBHUS MEKTY
TIO/IbMU 1 O3HAHKS MUPA;

-0CO3HAaHME LIEHHOCTU HAYy4YHOH JEATENbHOCTH,
TOTOBHOCTb OCYILIECTBIISITH IIPOEKTHYIO U
HCCIEI0BATENBCKYIO0 AEATENBHOCT MHAMBUIYATbHO
W B IpYIIIE.

OBnazieHNEe YHUBEPCAIbHBIMU yU€OHBIMU
TI03HABATENbHBIMU JIEHCTBUAMHU:

B) paboTa ¢ uHopMaIuei:

-BJIaJIETh HABbIKAMH TIOJTy4EHHS HHPOPMALIUH U3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSATENLHO
OCYLIECTBIIATH TIOUCK, aHAJIN3, CHCTEMATU3ALIIIO
VUHTEPIPETALMIO HHPOPMALIUK PA3TUYHBIX
BHIOB U (DOPM MPE/ICTABICHHUS;

-C0311aBaTh TEKCTHI B Pa3UYHbIX (pOpMaTax ¢

-yMETh ONIEPHPOBATH MOHATUSAMU: pallMOHATIbHAS QYHKIHS,
TnoKasaresbHas QYHKIUs, CTENEeHHAs QyHKLHS,
norapupmMuuecKaspyHKIHs, TPUTOHOMETPIUIECKUE
(yHkimu, oopaTHbie GYHKINH; YMEHUE CTPOUTD IPAPUKN

M3YYEHHBIX (DYHKIHMHI, UCTIOIb30BAThIPAPHUKY IPU U3YUCHUN

IPOLIECCOB U 3aBUCHMOCTEH, PH PEIICHUH3a1a4 U3 APYTUX
Y4eOHBIX MPEIMETOB U 33/1a4 U3 PEanbHOM KU3HHU; BBIPAKATh
(opMynaMu 3aBUCHMOCTH MEXKY BETMUMHAMY;

-yMETb OTIEPHPOBATH TOHATUIMHU: TOXKIECTBO,
TOXIECTBEHHOE MPe00pa3oBanue, ypaBHEHHE, HEPABEHCTBO,
CHCTEMAa YPaBHEHUH 1 HEPABEHCTB, PABHOCHIbHOCTD
ypaBHEHHH, HEPABEHCTB U CUCTEM, PAIMOHAIILHBIE,
HppalMoHAbHBIE, TTOKA3aTeIbHbIE, CTCTICHHBIE,
norapuMUYEcKre, TPUTOHOMETPUUYECKUE YPaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI; YMETh PEIaTh YPaBHEHHUS,
HEPABEHCTBA M CUCTEMBI C TIOMOIIIBIO PA3TMYHBIX PUEMOB,;
pemaTh ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI C TIAPAMETPOM;
TPUMEHATh YPaBHEHHUS, HEPABCHCTBA, MXCUCTEMBI JIJIS
pelIeHns] MaTeMaTHUECKUX 33/1a4 U 337124 U3 PA3NTUIHbIX
o0sacTell HayKu 1 peabHOM KI3HH;

-yMeTh CBOOOJIHO OTIEPUPOBATH MOHATUSIMU: JIBIKCHUE,
MapajiebHbII EPEeHOC, CHMMETPHS Ha TIOCKOCTH | B
MPOCTPAHCTBE, TOBOPOT, MPpeoOpa3zoBaHue Mo 00us,
1o00HbIE (DUTYPBI; YMETh PACTIO3HABATH PABHBIC U
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Y4EeTOM Ha3HAYEHHUS MHPOPMAINH U 1ETEBOM
ayIMTOPUH,BBHIONpPAst ONTHMATBHYIO (GopMy
TIpE/ICTABICHNS ¥ BU3YyaJIN3alliy;

-OIIEHUBATh JTOCTOBEPHOCTD, JISTUTUMHOCTb
MH(POPMAIINH, €€ COOTBETCTBUE MTPABOBBIM H
MOPAJBHO-ITHYECKIM HOpPMaM,;

-HCTIONh30BATh CPEICTBA HHPOPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHM3aIMOHHBIX 33]1a4 C COOMI0ICHUEM
TpeOOBaHMUIA SPTOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus,
NPABOBBIX U AITUYECKUX HOPM, HOPM
uH(opManmoHHON 06€30MacHOCTH;

-BJIaJICTh HABBIKAMH PACTIO3HABAHUS M 3aIIUTHI
nHpopMaiyy, UHGOPMAIMOHHON 0€30TmacHOCTH
JTUYIHOCTH.

noJ00HbIe UTYPBI, B TOMUYKCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCIOIB30BATh TEOMETPHUECKIE
OTHOLICHNS, HAXOJIUTh TEOMETPHUECKHE BEIMUMHbI (JTUHA,
YToJ1, IUIONIa b, 00hEM) IPH PELICHUH 33714 U3 IPYTHX
Y4eOHbIX MPEIMETOB U U3 PEaTbHON JKU3HH.

OK 03 IInanupoBats u
peann30BbIBATH
cOOCTBEHHOE
npodecCHOHANBEHOE 1
TMYHOCTHOE Pa3BHTHE,
IPEANPUHIMATEIBCKYIO
JIESATETBHOCTD B
npodeccuoHanbHOi chepe,
HCTIONB30BaTh 3HAHUS TI0
(uHAHCOBOW IPaMOTHOCTH

B oOnactut 1yXxoBHO-HPaBCTBEHHOTO BOCITUTAHHS:
-Cc(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHNS,
3THYECKOT0 MOBE/ICHNS,

-CTIOCOOHOCTh OLIEHUBAThH CUTYAITHUIO U
TIPUHUMATh OCO3HAHHBIE PENICHNS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPaBCTBEHHBIC HOPMbI U IIEHHOCTH;
-0CO3HAHWE JINYHOTO BKJIAJIa B MOCTPOCHHE
YCTOWUYUBOTO OYAYIIETO;

-OTBETCTBEHHOE OTHOIICHHE K CBOMM POJTUTENSIM

-yMEThb ONEPUPOBATH MOHATUAMU: PAIMIOHAIIBHBIE,
MppalUOHANbHbIE, IOKA3aTENbHbIE, CTETIEHHBIE,
norapuMuYecKue, TPUrOHOMETPUIECKIE YPABHEHNUS U
HEPaBEHCTBA, UX CUCTEMBI;

-yMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHKKa, Ky0, Mapaenenunes, npu3Ma, MupamMmusa,
(urypa 1 moBEpXHOCTb BpAILICHHS, IIWIUHAD, KOHYC, 1I1ap,
chepa, ceueHUAPUTYpHI BpallleHHS, IIIOCKOCTh, KaCaroIascs
cepsl, UIUHAPA, KOHYCA, TIIOMIA/b TOBEPXHOCTH
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B pa3JIMYHBIX ) KU3HCHHBIX
CUTyanuAax

U (WIK) IPyTUM YJ€HaM CEMbH, CO3IaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEMEHHOWKU3HU B COOTBETCTBUU C
TpaguuusMu HapoJoB Poccuu;

OBnajieHue YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JNECUCTBUSIMH:

a) CaMOOpraHU3aIHs:

-CaMOCTOATEIBbHO OCYIIECTBIIATH
MI03HABATEIbHYIO AEATEILHOCTD, BBISBISTH
npoOJIEMBI, CTABUTh 1 (DOPMYIUPOBATH
COOCTBEHHBIC 3a7a4¥ B 00pa30BaTEIbHOM
JEATEIbHOCTU Y KU3HEHHBIX CUTYaIUsX;
-CaMOCTOSATENILHO COCTABIATD [UIaH PEIICHUS
po0JIEMBbI C YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U TIPEANIOYTCHHUIA;

- 1aBaTh OLICHKY HOBBIM CUTYalsM;
croco0CTBOBATH POPMHUPOBAHUIO U
MPOSIBJICHUIOMIUPOKOM SPYAULIUH B Pa3HBIX
0071aCTSIX 3HAHMM, ITOCTOSHHO MMOBEIIIATH CBOM
00pa30BaTENbHbIN U KYIbTYPHBI YPOBEHB;

0) CaMOKOHTpOIIb:

UCII0JIb30BaTh MpUEMbl peICKCUHU JIs1 OLIEHKU
CHTYAIlUH, BHIOOPA BEPHOTO PEIICHHUS;

-yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
TNIPMHAMATH PELICHHUS M0 MX CHIKEHUIO;

B) OMOIMOHANbHBIN UHTEIIEKT, PENONararomui
c(hOpPMHUPOBAHHOCTH:

MIAPAMUIbL, IPU3MBI, KOHYCA, IAIHHAPA, TUIOMAab Cepsl,
00beM Ky0a, MpAMOYTOILHOTONapAIIENCNUIE/a, TUPAMH/IBL,
TMPU3MBI, [IIMHIPA, KOHYCA, apa; yMEHIE H300paKaTh
MHOTOTPAHHUKH ¥ IOBEPXHOCTH BPAMICHHS, X CEYCHHS OT
PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U
SIICKTPOHHBIX CPEJICTB; YMETh PAclO3HABATH CAMMETPHIO
B IIPOCTPAHCTBE; YMETh PAclO3HABATH TIPABUIBHBIC
MHOTOTPAHHHKH;

YMETb OTIEPHPOBAThH MOHATUSIMHE: TIPAMOYTOIbHAS CHCTEMA
KOOp/IMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKATAPHOE IPOU3BEICHIE, YTOI MEKITY BEKTOPAMH,
CYMMAaBEKTOPOB, TIPOU3BE/ICHIE BEKTOPA HA YUCIIO; HAXOAUTH
TIOMOIIbIOM3YYEHHBIX (HOPMYJ KOOPJAUHATHI CEPEIUHBI C
OTpe3Ka, PACCTOSHUE MEXKTY IBYMS TOUKAMH.
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BHYTPEHHEM MOTHBALIMH, BKIIOYAKOIIEH CTPEMIICHHE

K DOCTHKCHHIO ICJIM U YCIICXY, OIITUMU3M,
WHUIUATUBHOCTh, YMCHHUC IleﬁCTBOBaTB, HCXO0IA
H3 CBOUX BOBMO)KHOCTGfI;

-OMIIaTHH, BKJIIO'-IaIOHleﬁ CIIOCOOHOCTH ITOHUMATh

SMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH
€ro IpH OCYIIECTBICHUH KOMMYHHKALWH,
CIIOCOOHOCTh KCOYYBCTBHIO U CONIEPEKUBAHUIO;
-COLIMAJIbHBIX HABBIKOB, BKIFOYAOLINX
CIIOCOOHOCTh BBICTPANBATh OTHOILEHHUS C
APYTHMHU JIFOIbMH, 3800TUTHCS, TPOSIBISATD
UHTEPEC U pa3peraTb KOH(PIUKTHI.

OK 04 Dddextuno
B3aUMOJICHCTBOBATH U
paboTaThB KOJNIICKTHBE 1
KOMaH 1e

TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSATENLHOCTH HCAMOOTIPEAEITIEHHUIO;
-OBJIa/ICHUE HaBBIKAMH YueOHO-
UCCIIE0BATEIbCKOU, IPOEKTHON U COLUATBEHOM
JEATENbHOCTH;

OBnazieHue YHUBEPCATbHBIMU

KOMMYHHKATHBHBIMHA I[GﬁCTBHHMPII

0) coBMeCTHas NESTENbHOCTD:
- IOHUMAaTh W MCIIOJTb30BATh

NPEUMYLIECTBA KOMaHHOM W MHAWBUAYAJIbHON
paboTHI;
- IPUHAMATB 1IEJIM COBMECTHOM JEATENBLHOCTH,

OpPraHu30BbLIBATE U KOOPAWMHHUPOBATD JICﬁCTBPISI I10

€eJOCTHXKEHHIO: COCTABIIATH IIaH JICMCTBUH,

-yMETb ONEPUPOBATh HOHATUSAMHU: CITy4aiHbIN ONBIT U
cily4aifHoe coObITHE, BEPOSTHOCTb CIy4aiiHOr0 COOBITHS;
YMETb BBIYUCIIATH BEPOSTHOCTD C UCIOIb30BAHNEM
rpaduyecKuX METOJ0B; IPUMEHATb (POPMYIIbI CIOKEHUS 1
YMHOKEHHS BEPOSATHOCTEM, KOMOMHATOPHBIE (DAKTHI U
(GopMyIIbI IpH pEIIeHUHN 33/1a4; OLIEHUBATH BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CITyYalHBIMU
BEJIMYMHAMHU; YMEHUE IPUBOUTH IPUMEPDI MPOSABIECHHSA 3aKOHA
0OJBIIKX YKCEN B IPUPOIHBIX M OOIIECTBEHHBIX SBICHUSX;
yMETb CBOOOJHO ONMEPUPOBATH MOHATUAMU: CTENEHb C
LIEJIBIM [T0KA3aTeNNeM, KOPEHb HaTypalbHOM CTEIEHH,
CTENEHb C PaLMOHAIBHBIM IIOKA3aTENIEM, CTENIEHD C
JEeNUCTBUTEIBHBIM (BEIIECTBEHHBIM) IOKa3aTeNneM, Jorapudm
YHCNA, CHHYC, KOCUHYC U TAHTEHC IPOU3BOJIBHOIO YHCIIA;
-yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMU: TpaPuK
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pacmpeensTh POJK C Y4eTOM MHEHHI
YJaCTHUKOB 00CYKIaTh PE3yNbTaThl COBMECTHOM
paboTH;

- KOOPJMHUPOBATDH U BBITONHATH paboTy B
YCIOBUSIX PEaJbHOr0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTOB3aUMO/ICHCTBUS;
-OCYILIECTBIISTh O3UTHBHOE CTPATETUYECKOE
TIOBEICHUE B PA3IMYHBIX CUTYAIUSIX, TPOSBIISTH
TBOPYECTBO M BOOOpaKEHHE, ObITh HHUIIMATHBHBIM.
OgnajieHue YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JIEUCTBUSIMU:

T) IpUHATHE ce0s U IPYTHX JIHOCH:

- IPUHAMATH MOTUBBI U aPTYMEHTHI JIPYTUX JHo/eH

TIpHAHATN3E PE3yIbTaTOB ACATEIHHOCTH;

- TIPU3HABATh CBOE TPABO M MPABO APYTUX JIFOJCH
HAOITMOKH; pa3BUBATh CIIOCOOHOCTh MOHUMATh
MHD C TO3HUIUH JPYrOro 4eT0BeKa.

(yHximmn, o0paTHas GyHKIUS, KOMIO3UIUS (QYHKIIHA,
nuHeHas GyHKUUS, KBaApaTHuHas QyHKIUS, CTENeHHAs
(QyHKLUA ¢ LeNbIM [T0Ka3aTeaeM, TPUTOHOMETPHYECKUE
QyHKLMH, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKIINH,
noKa3aTenbHas U Jorapupmuueckas GyHKIUN; YMETh
CTPOUTH IpauKu PYHKUMUH, BHIIOIHATH IPE0Opa30BaHUs
rpaduKoB QYHKIIHIA;

- YMETh HCTIONB30BaTh Ipadukd (QYHKIHMI 115 H3ydeHHS
TIPOIECCOB M 3aBHCUMOCTEH MPH PEILICHHUH 3aa4 U3
APYTUX Y4eOHBIX MPEIMETOB U U3 PeaTbHON JKU3HU;
BBIpaXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXTY BETHUNHAMY;
-CBOOOTHO OTIEPUPOBATH MOHATUSIMU: YETHOCTh (DYHKIIUH,
NEePUOUYHOCTD (DYHKIMU, OTPAHUYEHHOCTh (DYHKIHH,
MOHOTOHHOCTb (DYHKIUH, SKCTpEMyM (DYHKIMH, HAHOOJIbIIEE
MHANMEHbIIee 3HaUeHUs QYHKIMH Ha TIPOMEKYTKE; YMETh
TIPOBOJUTH UCCIE0BAHNE (DYHKIHH;

- YMETh KCTOJIB30BATh CBOMCTBA M rpaduku (YHKIUHN s
pelIeHns ypaBHEHHUIT, HEPABEHCTB U 33]1a4 C MapaMeTpamu;,
M300paKaTh HA KOOPIMHATHON TIIOCKOCTH MHOYKECTBA
PEIIEHUY YPABHEHHM, HEPABEHCTB M MX CHCTEM.
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OK 05 OcymectBnsith
YCTHYI0 MIACHMEHHYIO
KOMMYHHUKAIIMIO Ha
TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
YYETOM 0COOCHHOCTEH
COITHAJILHOTO
KyJbTYPHOTOKOHTEKCTA

B o0nacTu 3cTeTHYECKOTr0 BOCIUTAHHUS:
-3CTETHYECKOE OTHOIIEHHE K MUPY, BKITIOYAs
3CTETUKY ObITA, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX
OTHOIIIEHUH; CIOCOOHOCTh BOCIIPUHUMATh
pazIuyHble BUJBI UCKYCCTBA, TPAAUIIUH U
TBOPUYECTBO CBOETO ¥ IPYTUX HAPOOB, ONIYIIATh
HMOIMOHATIEHOE BO3/IEHCTBUE UCKYCCTBA;
-yOeXICHHOCTh B 3HAYMMOCTH JJIs1 THYHOCTH U
00I11eCTBA OTEUECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHHUYECKUX KYJIbTYPHBIX TPAIHIIAI
¥ HApOJHOTO TBOPYECTRA;

-TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUIAX
UCKYCCTBA, CTPEMJICHHUE MPOSBJIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OgajieHne YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH JE€HCTBUSIMU

a) oOreHue:

-0CYIIECTBIATH KOMMYHHKAILIMH BO BCEX cepax
KU3HU;

-pacro3HaBaTh HeBepOAIbHbIC CPEICTBA
00IIeHNS, TOHUMATh 3HAYCHHUE COIMATBHBIX
3HAKOB,PACII03HABATH IIPEANOCHIIKH
KOH(MJIMKTHBIX CUTYaI[MHN CMATYATh KOH(IUKTHI
-pa3BepHYTO ¥ JIOTUYHO U3JIaraTh CBOIO TOUKY
3PEHUS C MCTOJIB30BAHMEM S3BIKOBBIX CPEJICTB.

- YMETh ONEPUPOBATDH TOHATHAMU: CPEIHEE
apudmeTnyeckoe, Merana, HauOobIIee U HAMMEHbIIIEe
3HAUCHHUS, pa3Max, JUCTIEPCHsl, CTAaHAAPTHOE OTKIOHEHUE
4UCII0BOr0 HAbOpa; yMEHUEN3BIEKaTh, HHTEPIPETHPOBATH
MH(OpMaIHIO, TIPE/ICTABIECHHYIO B TA0IMIAX, HA
AuarpaMMax, rpadukax, OTpaxkalollyl0 CBOWCTBA
peasbHbIX MPOLECCOB U SBICHUM; MPEICTABIATH
MH(QOPMAIHIO C TOMOIIBIO TAOJHUIl U TUATPAMM;
HCCIIE0BATh CTATUCTHYECKHUE JTAHHBIE, B TOM YUCJIE C
NPUMEHEHUEM TpapUUECKHX METOJIOB U 3NEKTPOHHBIX
CpPEICTB;

-yMETh ONIEPUPOBATH MOHATUSIME: TOUYKA, IPAMAs, TIIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YTOJ, CKPEIMBAIOLINECS
NpsMble, MAPAIIIEIbHOCTh U NEPIEHANKYIIPHOCTD PSIMBIX U
TJIOCKOCTEH, YTOJI MEXKIY NPSAMBIMHU, YTOJl MEKIY MIPAMOi 1
IJIOCKOCTBIO, YTOJ MEKAY IJIOCKOCTSIMHU, PACCTOSHUE OT
TOYKH A0 MJIOCKOCTH,PACCTOSHIE MEKIY MPSIMBIMH,
PacCTOSHUE MEKIY TIIOCKOCTIMH;

YMETb HCTIOJIB30BATh TP PEIICHUH 33124 U3y4eHHbBIE (PAKThI
¥ TEOPEMBI TUIAHUMETPHUHU; YMEHHE OLIEHUBATH PAa3MEPBI
00BEKTOB OKPYKAIOIIET0 MHpA.
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OK 06 IIposBnsTh
IPaXJAHCKO-
NaTPHOTUYECKYIO MO3UIINIO,
JIEMOHCTPHPOBATh
0CO3HAHHOE MOBECHUE HA
OCHOBE TPaAUIIMOHHBIX
00IIeYETOBEUECKHX
IIEHHOCTEH,B TOM YHUCTIE C
Y4ETOM IrapMOHH3AIUH

MEXKHALMOHAJBHBIX U
MEXKPEIUTHO3HBIX
OTHOLLECHUM, IPUMEHATH
CTaH/apThI
AHTUKOPPYILIUOHHOTO
TIOBEACHUS

-0CO3HaHKE 00YUYaIOUIUMKCS POCCUNCKOM
TPAXKIAHCKON HIEHTHYHOCTH;

- [IEJICHAINPaBJICHHOE PA3BUTUE BHYTPEHHEH
MO3ULUMIMYHOCTH HAa OCHOBE JIyXOBHO-
HPABCTBEHHBIX IICHHOCTEN HapO/I0B
Poccuiickon ®enepanuu, uICTOPUYECKUX U
HALMOHAJIbHO-KYJIbTY PHBIXTPAAULIUH,
(popMHIpOBaHUE CUCTEMBI 3HAUMMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK, aHTUKOPPYIIIUOHHOTO
MHUPOBO33pEHHU, TPABOCO3HAHUS,
HKOJIOTUYECKOU KYJIbTYPBI, CHOCOOHOCTH

CTaBUTDb LCJIN U CTPOUTD JKU3HCHHBIC ITJIAHBI;
B gactu I'paXX1aHCKOI'0 BOCIIUTAHUSA:
-OCO3HAaHHUC CBOMNX KOHCTUTYLIMOHHBLIX IIPAB U

00s3aHHOCTEH, YBaKCHHUE 3aKOHA U
TIPaBOTIOPSJIKA;

-IPUHATHE TPATUIIMOHHBIX HAITMOHAIBHBIX,
00IIeYeIIOBEYECKIX TYMaHUCTHUCCKUX U
NIEMOKPATHYECKHX IEHHOCTEH;

-TOTOBHOCTbH MTPOTHBOCTOSATH MICOJOTHH
HKCTPEMU3Ma, HallMOHAJIM3Ma, KceHodoouu,
JTUCKPUMHHAITMH IO COIMAIBLHBIM, PETUTHO3HBIM,
PacoBBIM, HAITHOHAIIEHBIM TIPH3HAKAM,;
-TOTOBHOCTb BECTH COBMECTHYIO JICATEIILHOCTh B
MHTEpecax TPakJIaHCKOTo 00IIecTBa,
y4acTBOBaTh B CAMOYTIPABICHUH B

- YMETh OIEPUPOBATH MOHATHAMHU: IPAMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPIMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJISIPHOE MPOU3BE/ICHHE, YTOM MEKTY BEKTOPaMH, CyMMa
BEKTOPOB, MPOM3BEJIEHUE BEKTOPA HA YUCIO; HAXOIUTH C
MOMOIIbIOU3YYEHHBIX (POPMYI KOOPAMHATHI CEPENMHBI OTPE3KA,
PacCTOsHUE MEXKY IBYMS TOUKAMHU;

-yMeTh BHIOMPATh MOAXOAMINI U3yUEHHBIH METOM JUIs
pelleHus 3a/1aukl, Pacro3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTH4eCKue MOJIETU B MPUPOHBIX U 0OIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE;

-yMEHHE IPHBOJUTE IPUMEPBl MATEMaTUUECKUX OTKPBITHI
POCCHICKOW U MUPOBOW MaTeMaTHYECKON HAyKH.

- YMETb OLIEPUPOBATH MOHATHAMU: CIIyYaiHBII OIBIT U
cily4aifHoe COObITHE, BEPOSTHOCTb CIy4aiHOr0 COOBITHS;
YMETb BBIYUCIIATH BEPOATHOCTb C UCIIONB30BAHUEM
rpauecKix METO/I0B; IPUMEHATh (POPMYJIBI CIOKEHHS 1
YMHOKEHHS BEPOSATHOCTEMN, KOMOUHATOPHBIE (DAKTHI U
(GopMyIIbI IpH pEIICHUHN 33/1a4; OLIEHUBATb BEPOATHOCTH
peabHbIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEJMYMHAMH; YMEHUE TIPHBOUTH IIPUMEPBI IPOSABICHUS 3aKOHA
OOJBIIMX YKCEN B IPUPOJHBIX M OOIIECTBEHHBIX SABICHUSIX.
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00111e00pa30BaTeNFHOMOPTaHU3aINH 1 TETCKO-
IOHOIIIECKMX OPraHN3aIUsX;

-yMEHHE B3aUMOJICHCTBOBATh C COMATbHBIMU
MHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIUSAMU ¥ HA3HAYCHHEM,

-TOTOBHOCTh K TYMaHHTApHOU M BOJIOHTEPCKON

NEATEIIbHOCTH;
NATPHOTUYECKOTO BOCIIUTAHHUSL:
- C(hOPMHUPOBAHHOCTH POCCUICKOM IPaxkIaHCKON

UJIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapONy, 9yBCTBA OTBETCTBEHHOCTH HEPE
Ponmunon, roproctu 3a ¢BoM Kpaii, cBor0 Poauny,
CBOU SA3BIK U KYJIBTYPY, IIPOLIOE U
HACTOSAILIEE MHOTOHALIMOHAIBHOIO HApOa
Poccuu;

-LIEHHOCTHOE OTHOILIEHKE K FOCY1apCTBEHHBIM
CHMBOJIAM, HCTOPUYECKOMY U IIPUPOLHOMY
HACIEANI0, TAMATHUKAM, TPAAULIUAM HAPOJOB
Poccun, noctimxenusam Pocecun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOIOTUAX U TPYIE;
-ujieiiHas yOeXIeHHOCTh, TOTOBHOCTh K
CITyKeHHIOo n3amure OTeyecTBa, OTBETCTBEHHOCTD
3a €ro cy0y; OCBOCHHbIE 00y4JaromuMucs
MEXKIPEIMETHBIE TIOHATHS W YHUBEPCAIbHBIE
yueOHbIE IeHCTBUS(PETYIATHBHBIE,
TI03HABATENbHBIE,KOMMYHUKATHBHBIE);
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- CMIOCOOHOCTD MX MCTIOB30BAHUS B
MI03HABATEIbHONM COLIMATBHOMN IPAKTHUKE,
TOTOBHOCTh KCaMOCTOATEIbHOMY IJTAHUPOBAHHIO
1 OCYILECTBICHHIO YUeOHOMN eI TENbHOCTH,
OpraHu3aluy yueOHOTro COTPYIHMYECTBA C
NeAarorn4ecKUMu pabOTHUKAMU U
CBEPCTHUKAMM, K YYACTHIO B IOCTPOCHHUH
VHIMBUylIbHOM 00pa30BaTEIbHON TPACKTOPHH;
-OBJIaJICHNE HABBIKAMU YYeOHO-
MCCIE0BATENBCKOM, IPOEKTHOM U COLMATBHOM
JEATENBHOCTH.

OK 07 CogeiicTBOBaTH
COXPaHEHUIO
OKPY>KatOLEH Cpelpl,
pecypcocOepekeHHIo,
TPUMEHSTH 3HAHUS 00
M3MEHEHHH KIIMMaTa,
MPUHLMIIBI OEPEKITUBOTO
TIPOU3BO/ICTBA,

3 (EKTHBHO IEHCTBOBATH
B UPE3BBIYAMHBIX
CUTYaLUIX

-HE IPUHUMATh JCUCTBUS, TPUHOCAIINE BPET
OKPYKarOIIEH Cpele;

-yMETh MPOTHO3UPOBATH HEOIATONPUSITHBIC
HKOJIOTUUYECKHE TTOCIEICTBUS TIPEATPUHUMAEMBIX
JIEUCTBUH, IPEAOTBPALLATD UX;

- PaCIIMPUTD OMBIT AESATETBHOCTH IKOJIOTUUECKON
HaIpaBJICHHOCTH; pa3padaThiBaTh MiIaH
peleHus mpoOJeMbl C yueToMaHal3a
MMEIOIUXCS MAaTEPUATIbHBIX U
HeMaTepUabHBIX PECYPCOB;

- OCYIIECTBIATH IIeICHANPABICHHBIN TOUCK
TIePEHOCACPEICTB 1 CTIOCOOOB ICHCTBHS B
po(ecCHOHANBHYIOCPENY;

-yMETh NEPEHOCUTD 3HAHUS B I03HABATENBHYIO U
TIPAKTHYECKYI0 001aCTH KU3HEIEATEIbHOCTH;
-[IpeIaraTh HOBbIE MPOEKTHI, OLICHUBATH UJIEU C

-yMETh ONEPUPOBAThH MOHATUAMU: PYHKIIUS,
HerpepbIBHAs (YHKIMA, IPOU3BOHAS, TEPBOOOpa3Has,
OTPE/IETICHHBIN MHTETPa; YMETh HAXOAUTh IPOU3BO/IHbIE
NEMEHTAPHBIX DYHKIUH, UCTIONB3YS CTIPABOYHBIC MATEPUAIIBI;
MCCIIEI0BATh B MPOCTEUIINX CTydasXQyHKIUK HA
MOHOTOHHOCTb, HAXOJUTh HAUOOJIBIINE U HAUMEHBIIHE
3HaueHHs QYHKUUIA; CTPOUTH FpapKH MHOTOUJIEHOB C
HCTIOJIb30BAHHUEM aIIapaTa MaTeMaTHYeCKOro aHaln3a;
TNPUMEHSATh MPOU3BOAHYIO TPHU PEIICHUH 3a7au Ha
JBIDKEHHE; pEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE
3a7aud  Ha HauOONbIIME U HAUMEHbBIIUE 3HAUCHHUS,
Ha HAXO0XXJICHUE MYTH, CKOPOCTU NYCKOPEHUS,

-yMETh ONEPUPOBATH MOHATUSIMHU: IBHKECHHE B
MPOCTPAHCTBE, TTOJ00HBIE (HUTYPHI B IPOCTPAHCTBE;
UCII0JIb30BaTh OTHOIIEHUETUIOAAEH TOBEPXHOCTEN U

00beMOB TO100HBIX (DUTYp TIPH PEICHNN 3a]aY;
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NO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH,
NPAKTUYECKOM 3HAYMMOCTH;

-J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTHUBBI B JIEATEIIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM.

YMETb BBIYUCIIATH TEOMETPHUECKUE BEIUYMHBI (JJIMHA, YTOJ,
IJI0IIa b, 00BEM, TIIOIIA b TIOBEPXHOCTH ), HCTIONB3YS
M3y4eHHBIE(OPMYJIbI U METO/IBL.

26




2. CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTeJIbHOI0 NMpeaMeTa
«MATEMATHUKA»

2.1. O0bem npeamera ¥ BUAbI Y4eOHOM padOThI

Buy yueOnoi padoTsi Obvem 6
yacax*

O0bem o0pazoBaTe/ibHOIl MPOrPAMMBI THCHUTLTHHBI 334

B T.4.

OcHOBHOE cofep:KaHue 280

BT. 4.

TEOPETHYECKOE 00yYEHNE 166

TMPaKTUYECKUE 3aHATHA 78

IIpodeccnonanbHO-0PHEHTHPOBAHHOE CO/leP:KaHHe (COlepKaHUe
NPHKJIATHOTO MOJYJI51)

BT. ..

TeopeTuIecKoe 00ydeHne 2

MPAKTHYECKHUE 3aHATUS 34
NnanBuayanbHblii npoekt (0a/nen)™* 32
Koncynpranus 18
IIpomesxyTouHas aTrecTanus (IK3aMeH) 4

Bo Bcex sueiikax co 3Be310ukoii (*) (B ciyyae ef HATMUMSA) Clie/Iye! yka3amb 00beM acoB, a B
clyuae OTCYTCTBHS yOpaTh U3 CIIHCKA

**) Eciu ipeiycMOTpEH HHIMBH/TyalbHbIHA MPOEKT [0 AUCHUILTHHE, IPOTPaMMa 1o ero
peanu3aiuyu pa3pabatbiBaeics 0TIETbHO
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2.2. TemaTHueckuii MIaH U colep:KaHue TUCHUIIHHBI

HanveHoBaHIe pa3ieno i Conepxanne yue0HOro MaTepraja (0OCHOBHOE U HpO(l)eCCHOHaJILH?- OpPHEHTHPOBAHHOE), Ofnen DopuHpyeMbie
Tem Ja0opaTopHble W NPAKTHYECKHE 3AHATHS, NPUKJIATHOH MOXYJIb 4ACOB S
(mpu HATHYMH)
1 2 3 4
OcHoBHoOe coaepkaHue
Paznen 1. IloBTopenue 16
Kypca MATEMATHKH OK-01, OK-02, OK-
OCHOBHOH IIKOJIbI 03, OK-04, OK-05,
Tema 1.1 Copnepanne yyeOHOro Matepuana OK-06, OK-07
Llenb 1 331241 MaTEMaTHKU bazoBble 3HaHUS 1 yMEHHS 110 MaTeMaTHKe B IPO(eCCHOHATBLHON U B TIOBCETHEBHOM
IIPU OCBOCHUU JEATEIbHOCTH.
CIICNNATTbHOCTH KomOunupoBanHoe 3aHsTHE 2
Tema 1.2 Copnepranne yyeOHOro Matepuana
Yucnma W BMHCHCHHA. | JIeHCTBHSA HAJ TOJOKHUTEIBHBIMH M OTPHIATEIBHBIME YHCIIAMH, OOBIKHOBEHHBIMH U
Boipaxennst  u JECSITUYHBIMU IpOo0siMU. JlelicTBUs €O cTeneHAMH, (OpMyIbl COKPAILIEHHOTO YMHOXKEHHS.
npeoOpa3oBaHus 2
KombunupoBanHoe 3ansTHE
Tema 1.3. IIpodecconabHO-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
[IpakTuyeckoe 3aHATHE
Tema 1.4 Conepxanue yueOHOTO MaTepHania
[IpouieHTHBIE BHIYUCIEHUS [IpocThie MPOLEHTHI, pa3Hble cnocoObl X BblUMCIeHHS. CIOXKHbBIE TIPOLEHTHI
IIpaxkTnyeckoe 3aHsTHE 2

* Orpaxaercs emquanna [1K, hopmupyemas IpHKIagHBIM MOLyIeM (TPodeCcCHOHATBHO-OPUEHTHPOBAHHEIM COIEPIKAHHIEM) B
cootBeTcTBUM ¢ PI'OC peanuzyemoii cnennanbHoctu/mpodeccun CIIO
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Tema 1.5
VpaBHEHNS U HEPABEHCTBA

Conepxanue y4eOHOTO MaTepraia

JluHeliHbIe, KBafpaTHBIC, APOOHO-THHEHHbBIC YPaBHEHHS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Conepxanue yueOHOTO MaTepHaia
Cucrembl  ypaBHeHudi M | CriocoObl pelieHHs CHCTEM JMHEHHBIX ypaBHeHuit. ITomsrus: marpuua 2x2 u 3x3,
HEPABCHCTB onpenenurens Matpuubl. Meron [Maycca. Cuctembl HeNMMHENHBIX ypaBHEHUH. CHCTEMBbI 4
HEPaBEHCTB
KomOunupoBanHoe 3ansTHE
Tema 1.7 Conepxanue yueOHOTO MaTepHaia
BxoHoit KOHTPOIIB Beruncnenus u mpeoOpa3oBaHus. YpaBHEHUs U HepaBeHCTBa. ['eoMeTpus Ha
IJIOCKOCTH 2
Kontponbnas pabora
Paznen 2 Ilpsimble m 16
II0CKOCTH B IPOCTPAHCTBE OK-01, OK-03, OK-
Tema 2.1. Copneprkanne yyeOHOro Matepuana 04, OK-07
OcHoBHbIE nouAtus | [lpenmer crepeomerpun. OCHOBHBIE TMOHSATUS  (TOYKa, TpsiMasi, IUIOCKOCTb,
CTEpEOMETPUH. npocTpancTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarormuecs, mapaienbHble U 2
Pacrionokenue mpsAMbIX ckpemyBatonuecs npsmele. [Ipu3HaK M CBOMCTBO CKpelIMBalOIMXCA MpAMbIX. OCHOBHbIE
IJIOCKOCTEN TIPOCTPAHCTBEHHBIE (DHUTYPBI.
KomOuHupoBanHoe 3aHsTHE
Tema 2.2. Conepxanue yueOHOTO MaTepHania
[apaienbHocTs  TpsAMBIX, | [TapannensHple mpsmas u  mwiockocts. Ompenenenne. Ilpusnak. CoiictBa  (C
OpAMOW M IUIOCKOCTH, | JoKasarenbcTBoM). IlapamiensHple  miockoctd. Ompenenerme. I[lpussak.  CoiictBa (¢
IIOCKOCTEN nokaszatenbcTBoM). Terpasp u ero snementsl. [lapannenenunesn u ero anemeHtsl. CBoiicTBa 4

NPOTUBOIIONOXKHBIX TPaHEH M JUaroHanel napamwienenunena. [loctpoenne
ceuennil. Pemenye 3amau.

KombunnpoBanHoe 3aHsTHE

Tema 2.3. IlepneHauKyIspHOCTH

Coneprkanue yueOHOro MaTepuana

[lepnengukynspuple  mpsmble. [lapamtensHele  npsiMble, TNEPIEHIAMKYISAPHBIE K
mwockocTy. [Ipu3Hak neprneH uKyIapHOCTH IPAMON U INIOCKOCTH. JI0Ka3aTenbCTBO.
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TIPSMBIX, IPSAMOM 1 TIIOCKOCTH,
IUIOCKOCTEN

[lepnenpukynsp ©  HakjioHHas. [lepneHaukynspHsie TUIOCKOCTH.

TIEPIEHMKYIAPHOCTH IIIOCKOCTEN. Jloka3aTenseTBo. PaccTosHuA B IPOCTpaHCTBE.

[Tpu3Hak

2

KomOunupoBanHoe 3ansTHe
Tema 2.4. Conepxanue yueOHOTO MaTepHaia
Teopema 0 Tpex "

Teopema o Tpex nepneHauKysApax. JJoka3aTenbCcTBO. YIom MEKAY NPAMON U IUIOCKOCTBIO. 5
feprieHmiyLipax Yron Mexy IIIOCKOCTAME

KomOunupoBanHoe 3ansTHE
Tema 2.5. IIpodecconanbHO-0pHEeHTHPOBAHHOE cogep:xkanue  (cojep:kaHue  NPHKJIATHOTO
[TapannensHsle, MOAY.JI51)
TIEPIEHANKYIISPHBIE, AKCHOMBI  CTEPEOMETPUH. [IeprieH MKy IAPHOCTD IpsAMOM M IUIOCKOCTH,
CKpEIIMBAIOIIHECS MPSMbIE NapaIenbHOCTh IBYX MPSAMBIX, TEPIEHAUKYIIPHBIX IUIOCKOCTH, HMEPHEHIUKYISPHOCTD 4

IIJIOCKOCTEN

IIpakTuyeckoe 3aHATHE
Tema 2.6. Copnepranne yyeOHOro Matepuana
Pemmenue 3ayau. [Ipsivbie 1 PacronoxxeHue mpsMbIX U TJIOCKOCTEl B MpocTpaHCTBe. lleprneHauKynspHOCTh U
TUIOCKOCTH B MPOCTPAHCTBE TNapajuIeNbHOCTD MPAMBIX U IUOCKOCTeN. CKpeIMBaroIuecs IpsMble

Kontponbnas pabora 2
Paznen 3. Koopaunatel u 14
BEKTOPBI OK-02, OK-03, OK-
Tema 3.1 Conepxanue yueOHOTO MaTepuana 04, OK-07
JlekapToBbl  KOOPAMHATBI B | JleKapTOBBI KOOPAMHATHI B IpocTpaHcTse. [IpocTeiiniie 3a1aun B koopauHatax.PaccrosHue
NPOCTPaHCTBE.  PaccTOAHME | Mex Ty ABYMs TOUKAMH, KOOPAMHATHI CEPEIMHBI OTPe3Ka 2
MEKAY  ABYMA  TOYKaMH. | KomMOMHMPOBAHHOE 3aHSTHE
Koopaunatst CEepEeMHBI
oTpe3Ka
Tema 3.2 Coneprkanne yaeOHOTO Mateprana
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Bexkropbl B mpocTpaHcTBE. YTOM
Mex Iy BekTopamu. CKanspHOe
TIPOU3BE/ICHHE BEKTOPOB

Bekropel B mpoctpancTBe. CioxkeHHe U BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YHCIIO.
Komnnanapusie BekTopsl. CKallsipHOE NpPOM3BEJEHUE BEKTOPOB. PasnoikeHue BeKTOpa IO
TpeM HEKOMILIaHAPHBIM BeKTOpaM. KoopAMHAThl BEKTOPA, CKaIAPHOE IPOU3BELEHIE BEKTOPOB

B KOOp/MHATAX, YION MEKIY BEKTOpaMH, yrol MEeXLy MPAMON U IIIOCKOCTBIO, YTOJ MEXIy 6
IJIOCKOCTSAMU. Y PaBHEHHE IIOCKOCTH. ['€OMETpUUYECKHI CMBICT ONpeenuTens 2x2
KomOunupoBanHoe 3ansTHE
Tema 3.3 IIpogeccnonanbHO-0pHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKIATHOTO
ITpakTuko- MOJYJIs1)
OpMEHTUPOBAaHHbIE 331aud Ha | KoopauHaTHas MIOCKOCTh. BbIUMCIEHME PAacCTOSHUN M TIIONM[AEH HA TMIOCKOCTH.
KOOPIMHATHOM IIIOCKOCTH KonmuectBennbie pacueTst 4
[IpaxTuyeckoe 3aHsTHE
Tema 3.4 Copneprkanne yyeOHOro Matepuana
Pemrenne 3ama41.Koopauuatel | JlekapToBbl KOOpAMHATBEI B TPOCTpaHcTBe. Bektopel B mpoctpanctse. CIOkKeHHE W
¥ BEKTOPBI BBIUMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4ncio. Komrmianapueie BekTophl. CkanspHoe
NpOM3BEICHUE BEKTOPOB. PasnokeHHe BEKTOpa 1O TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimme 3amaun B koopauHatax. KoopauHaThl BEKTOpA, PACCTOSHUE MEXKIY TOUKAMH,
KOOP/MHATBl CEpPeIMHBl OTPe3Ka, CKAIAPHOE MPOU3BENCHUE BEKTOPOB B KOOPAMHATAX, YTOJ 2
MEKTy BEKTOPAMH, YTOJ MEXKIY MPSMOM U IIOCKOCTHIO, YToJ
MEXy IIOCKOCTSAMH
Kontponbshas pabota
Pazien 4. OCHOBBI 38
TPUTOHOMETPHUH.
TpuroHoMerpuyecKue OK-01, OK-02, OK-
dynKuHH 03, OK-04, OK-05,
Tema 4.1 Cozepkanne yueOHOT0 MaTepuana OK-06, OK-07
Tpuronomerpuueckue Panuannas mepa yrma. [ToBopoT Touky BOKpYr Hauana koopauHat. OmpeseneHue cuHyca,
(QyHKIMM  IPOW3BOJBHOIO | KOCHHYyCA, TaHT€HCA M KOTaHTeHca. 3HAKW CHHYyCa, KOCHHYyCa, TAaHT€HCA M KOTAaHIeHCa M0 4
yria, uncna. Paguannas u YETBEPTAM. 3aBUCUMOCTb MEKYy CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajycHas Mepa yria KOTaHT€HCOM OJTHOTO M TOTO XK€ yIia
KombunupoBanHoe 3aHsTHE
Tema 4.2 Coneprkanne yueOHOrO Matepuana
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OcHoBHbIE
TPUTOHOMETPUYECKUE
TOXKIECTBA.
DopMyIbl IPUBEICHNUSA

Tpuronomerpuueckue ToxnecTsa. CHHYC, KOCHHYC, TAHTEHC ¥ KOTAHICHC YIJIOB OH - O.
@opMyIIbI IPUBEICHUS

KomOuHupoBaHHOE 3aHsTHE

Tema 4.3
CuHyC, KOCHHYC, TaHI'€HC
CyYMMBI M pa3HOCTH JABYX

Coneprkanne yyeOHOro Matepuana

Cymma u pasHocth cunycoB. CyMMa U pa3HOCTb KOcHHYcOB. CHHYC M KOCHHYC JBOMHOIO yria.
®opmyibl TOTOBMHHOTO yria. [IpeoOpa3oBaHus CyMMbl TPUTOHOMETPHYECKUX (DYHKIIHHA B

YIJIOB MPOU3BE/ICHUE U TPOU3BEACHUS B CYMMY. BbIpakeHUE TpPUTOHOMETPUUYECKUX
CuHyc ¥ KOCHHYC JBOMHOTO | (hyHKLMI 4epe3 TAHIEHC TOJIOBUHHOIO apryMeHTa.

yria. ®opmynsl | [IpeobpasoBanus MPOCTEMIIMX TPUTOHOMETPUUECKHX BHIPAKEHHI

TI0JIOBUHHOT'O yIJ1a KombunupoBanHoe 3ansTHe

Tema 4.4 Copneprkanne yyeOHOro Matepuana

@dyHkIMM, WX  CBOWCTBA.
Crnioco0b! 3a1anus QyHKIMII

OO0nactp ompesieieHHst 1 MHOKECTBO 3HaueHUH (yHKIMA. YETHOCTh, HEYETHOCTS,
nepuoauyHocTh QyHKuui. CriocoOsl 3amanus GyHKIMiA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.5
Tpuronomerpudeckue
(yHKUIUH, X CBOMCTBa U
rpaduxu

Copnepxanne yyeOHOro Matepuana

OGnacTp ompeiesieHUs ¥ MHOXKECTBO 3HAUEHUH TPUTOHOMETpUUECKUX (yHKIHUA. YUETHOCTB,
HEUYETHOCTb, NIEPUOJJUYHOCTD TPUTOHOMETpUUECKHX (QyHKIMHA. CBolicTBa urpaduku QpyHKIuii
Yy=C0SX, y=SInX,y=1g X,y =ctgX.

KomOunupoBanHoe 3aHsTHE.

Tema 4.6 Copneprkanne yyebHOrO Matepuana

[TpeoOpa3oBanue Cxatue M pacTshkeHHe TpaduKOB TPUTOHOMETPHUYECKHX (YHKIHIA.

rpadukoB [IpeobpazoBanue rpahuKoB TPUTOHOMETPUUYECKUX DYHKIMI

TPUTOHOMETPUYECKHX [IpaxTudeckoe 3aHsTHE

byHKIMMA

Tema 4.7 IIpodecconanbHO-0pHEHTHPOBAHHOE cojep:kaHue  (cogep:kaHue  NPHKIATHOTO
Omnucanue MOAY.J151)

MIPOM3BOJICTBEHHBIX Hcnonb3oBaHue CBOHCTB TPUTOHOMETpHYECKMX (YHKIMH B NpodecCHOHANBHBIX
IPOLECCOB € TOMOMLIBIO | 3a51auax

rpauKoB QyHKIHii [IpakTuyeckoe 3aHATHE

Tema 4.8 Coneprkanne yueOHOrO Matepuana
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OO6patHbie OOpatHble TpuroHoMeTpuyeckue ¢pyHkuuu. VIx cBoiictBa u rpaduku
TPUTOHOMETPHYECKHE
P P KombunupoBanHoe 3anstue
byHKIUHA
Tema 4.9 Copneprkanue yyeOHOro Matepuana
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue

YpaBHEHHUS 1 HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUN OCHOBHBIX THUIIOB: IIpOCTENIINE
TPUTOHOMETPUYECKUE YPABHEHUs, CBOMALIMECA K KBAJAPAaTHBIM, PEIIAEMBIC PA3I0KECHUEM Ha
MHOKUTEIH, OJHOPO/IHBIE.

[IpocTeiimye TPUrOHOMETPHYECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHC.

Tema 4.10 Copnepxanne yyeOHOro Matepuana

Cucremsl CucteMbl TPOCTEHIINX TPUTOHOMETPIUECKUX YpaBHEHHI

TPUTOHOMETPHUYECKHUX KomOunupoBanHoe 3aHsTHE

ypaBHEHU I

Tema 4.11 Copnepxanne yyeOHOr0 Matepuana

Pemenne 3amay. ocHOBH | [IpeoOpa3oBaHKe TPUTOHOMETPHYCCKHX BHIPAKCHHH. PellieHHe TPUrOHOMETPHYCCKHX
TPUTOHOMETPHUH. YpaBHEHUI ¥ HEPABEHCTB B TOM YHCJIE C MCIONb30BAHUEM CBOWCTB (YHKIIHIA.
Tpuronomerpuyeckue KonrpossHas pabora

byHKIIUN

Paznex 5.

KommuiexcHrle ynciaa

Tema 5.1 KommnekcHsie
qrcia

Conepxanne yueOHOTO MaTepHania

[Tonstne xommiekcHoro uucna. ConpsKeHHblE KOMIUIEKCHBIE YMCIIa, MOLYJIb U apryMEHT
KOMIUIEKCHOro 4yncina. Dopma 3amucH  KOMIUIEKCHOTO yHcna  (reoMeTpuyeckas,
TPUrOHOMETpHUECKas, anredpanyeckas). Apupmernyeckue

JECTBHS ¢ KOMIUIEKCHBIMH YHCIIaMH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.2
HpI/IMeHEHI/Ie KOMIIJICKCHBIX
qucen

Coneprkanue yueOHOro MaTepuana

Brimonnenue pacycToB C NOMOIIBK KOMIIJICKCHBIX YUCCII. HpI/IMCpLI HCII0JIb30BaHUA
KOMIUICKCHBIX YHCEI

HpaKTI/I‘IeCKOC 3aHATHE
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Paznen 6. IlpousBoanas 40
YHKIHH, ee IPHMeHeHHE OK-01, OK-02, OK-
Tema 6.1 Conepxanue yueOHOro MaTepuana 03, OK-04, OK-05,
[onsTre Hp0H3B0HH0ﬁ. OHpCZ[eHCHI/Ie YICIOBOH IOCIENOBATENBHOCTH U CIOCO0B! ee 3amanus. CBOMCTBA YMCIIOBBIX OK-06, OK-07
@opmynbl W TpaBWIIA | moclenoBaTenbHOCTeR. Opeeerue npejela mocie0BaTebHOCTH. Bbiuucienue mpejerios
nuddepenumpoBanms nocnenosarenbHoctel. [Ipenen ¢ynkimm Ha OeckoneuHoctd. [Ipemen ¢yHkumm B TOuKe. 2
[Ipupamenne aprymenta. [lpupamenne ¢yHkuun. 3ajaud, NPUBOAAIIME K IOHATHIO
npou3BoaHOM. OnpesiesieHne Npou3BOAHON. AITOpUTM
OTBICKaHUs IIPOU3BO/THOM
KombunupoBanHoe 3aHsTHE
Tema 6.2 Conepxanune yueOHOTO MaTepHania
[IpousBoaHbIe cymmbl, | @opmynsl nuddepennuposanns. [Ipasuna muddepenimpoBanus 6
Pa3HOCTH npou3BeNeHNs, | KoMOMHUPOBAHHOE 3aHSATHE
9acTHOTO
Tewma 6.3 Conepxanune yueOHOTO MaTepHania
IIpousBoaHbIE Omnpenenenue cnoxHoil ¢yHkuuu. IIponsBonHas TpUroHOMETpUUECKUX (DYHKIUH.
TPUTOHOMETPUYECKUX [Ipon3BoiHAs CITOKHON (yHKIIMN
(ynxkumii.  TlpousBonnas | KoMOMHHpOBAHHOE 3aHSTHE 6
CII0XKHON (QYHKIMH
Tema 6.4 Conepxanue yueOHOTO MaTepHania
Tlonstue 0 HENPEPLIBHOCTH |Tlongrye HempepbBHOH (yHKUMA. CBOHCTBA HENpEpbIBHON (QyHKUMH. CBA3b MEKIy
byHKImn. Meton | yenpeprrocTsio 1 AH((EPEHIHPYEMOCTEID (YHKIMM B TOUKe. AJTOPHTM peLICHHS 2
MHTCPBAIOB HEPABEHCTB METOIOM MHTEPBAJIOB
KombunupoBanHoe 3ansTHE
Tema 6.5 Conepxxanue yyeOHOro Matepuaia
['eomerpryecknit u | ['eomerpuyeckuif  CMBICT TPOU3BOJAHOW  (QYHKUMM — YIJIOBOM  K03(dHUMEHT
puznueckuii CMbICNT | KacaTelbHOH K rpaduky QyHKUMM B TOUKe. YpaBHEHHE KacaTelbHOW K rpaguky
IIPOU3BOIHOM dyHKIMH. AJNTOPUTM COCTABIICHHS yPaBHEHHS KacaTelIbHOH K rpaduky ¢ynkimn y=Ff(X)
KombunnpoBanHoe 3aHsTHE 4
Tema 6.6 Coneprkanne yaeOHOTO Mateprana
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dmnueckuit (MEXaHUYECKHH ) CMBICI IPOU3BOTHON — MTHOBEHHASI CKOPOCTh B MOMEHT

Ousnueckuin CMBICIT

HPOU3BOIHOM g | Bpemenu t: v =S'(t)

npodeccuoHanbHbx 3agauax | IIpakrinueckoe 3andTne 2

Tema 6.7 Cozepxanue yueOHOTO Matepuania

Mownotonnocts  pyHKumy. Bospacranue 1 yobiBaHue QYHKIMH, COOTBETCTBHE BO3PACTAHMS U YObIBAaHUS (DYHKIIMH 3HAKY

Touxku 3xkcTpemyma npou3BoaHOM. [IoOHATHE NPOM3BOJHON BBHICHIETO MOPSAAKA, COOTBETCTBUE 3HAKA BTOPOM
MPOM3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIMM Ha OTpe3ke. 3aJaud Ha MaKCUMYM H 4
MUHUMYM. [loHATHE acUMNTOTHL, CHOCOOBI MX OmpeAeNeHUs. AJNTOPUTM HCCIETOBAHUS
(GyHKUMH U TIOCTPOeHUsl ee rpaduka ¢ MOMOIIBIO MPOU3BOIHOM.
JpoOHo-uHeNHHas (yHKIHSA
KomOunupoBanHoe 3aHsTHE

Tema 6.8 Coneprkanne yueOHOTO Marepuana

HUccnenoBanne (yHKIMA 1

HOCTpOCHHE FpadHKoB UccnenoBanne (yHKIME HA MOHOTOHHOCTb M TIOCTPOEHHE TPAa(UKOB. 4
KombunupoBanHoe 3aHsTHE

Tema 6.9 HaubGonbmee wu | Comepxanue yueOHOro MaTepuania

HauMEHbIIIEe 3HaueHus | HaxoxmeHwe HamOOJBIIEr0o M HAUMEHBINETO 3HAYCHWH (YHKIHMH, MOCTPOCHHUE

byHKIUM rpadKoB MHOTOUJIEHOB C HCIONB30BAHMEM alfapaTa MaTeMaTHUeCKOro aHai3a 2
KombunupoBanHoe 3aHsTHE

Tema 6.10 IIpodecconanbHO-0PHEHTHPOBAHHOE cogep:kanue  (cogep:kaHHe  NPHKIATHOTO

Haxoxnenune MOyJIs1)

ONTHMAILHOTO PE3yNbTaTa C Haumenbiee 1 HanOosbluee 3HaueHHe (HyHKIUHI 6

TIOMOIIBIO TIPOU3BOJHOM B | TIpakTHuecKkoe 3aHsITHE

TPaKTUYECKUX 3aJa4ax

Tema 6.11 Conepxanue yueOHOTO MaTepHania

Pemenne 3agay. | @opmynsl U npasuia auddepenuuposanus. Hccnenosanue QyHKIuMHA ¢ MOMOLIBIO

IIpoussonnas (QyHkumM, ee | npousBogHOid. Hambonbinee i HanMeHblee 3HAYCHHS (YHKIHA 2

HPUMCHECHHEC KonTtponbhas pabota

Paznen 7. 34

MHOTOTpAHHHKH W Tea OK-01, OK-02, OK-

BpauleHus 03, OK-04, OK-05,

Tema 7.1 Conepxanue yueOHOTO MaTepHania OK-06, OK-07
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Bepmmnelr, pebpa, rpaHu
MHOTI'OrpaHHHUKa

[TonsTne MHOTOrpaHHMKa. Ero smemeHTHI: BepIiuHBI, pedpa, rpaHu. [lparoHais.
CeueHnue. Bplnykible 1 HEBBITYKJIbIE MHOTOIPAHHUKH

KOM6I/IHI/Ip0BaHH06 3aHATHUC

Tema 7.2
[Ipusma, ee COCTaBIAOLIAE,

Copneprkanne yyeOHOro Matepuana

[Monsitue npusmel. Ee ocHoBaHus 11 G0KoBBIe rpanu. BeicoTta npusmbl. [Ipsmas u

CeYcHHUeE. [Ipsmas W | HakIOHHAs npusMa. IIpaBunbHas npusma. Ee ceuenue

[paBUJIbHAA IPUSMBI KombunupoBanHoe 3anstue

Tema 7.3 Conepxanue yueOHOTO MaTepHaia

Hapannenenunes, Ky0. | Tlapamienenunen, cBOACTBA MPAMOYTONBHONO Tapaienenunena, ky0. Cedenne Ky0a,
Ceuenue Ky0a, | mapasuienenurena

napauieIenune1a KombunupoBanHoe 3ansTHE

Tema 7.4 Conepxanue yueOHOTO MaTepHania

[upamua, e¢ | [Iupamuna u ee rnemenTsl. CeueHue nupamubl. [lpaBuibHas nupamuaa. Y ceueHHast
COCTaBJIAIOIIHE, CCucHuC. | mupamMuga

ITpapunbHas [IHPaMAUJIA. | KoMOMHHPOBAHHOE 3aHSTHE

VYceueHnas nupamuzia

Tema 7.5 Copnepanne yyeOHOro Matepuana

bokoBas u noyiHas | [Inomans G0KOBOM ¥ MOJMHOM MOBEPXHOCTH MPU3Mbl, MUPAMUIBI

HIOBEPXHOCTh npu3Mbl, | KoMOMHHPOBAHHOE 3aHSTHE

MU PAMU/IBI

Tema 7.6 Conepxanue y4eOHOro Matepuaia

Cimmerpus B Kyoe, CuMmeTpust  OTHOCHMTENBHO TOUKHM, MpsAMOM, miockoctd. Cummerpus B KyoOe,

napaJuieNenumnesie, pusMe,
UpaMuse

napajuiCacnuneac, mpusmMe, mupaMuac

KombunupoBanHoe 3aHsTHE

Tema 7.7
[Tpumepsl  cummerpuii B
npodeccuun

IIpodecconanbHO-0pHEHTHPOBAHHOE cogep:kaHue  (cogep:KaHHe — NPHKJIATHOIO
MOJY.J151)

CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

[IpakTiyeckoe 3aHATHE

Tema 7.8
[IpaBuibHBIE

Cozepxanue yueOHOTO MatepHania

[lonstue PaBUIbHOI0O MHOTOI'PAHHHUKA. CaoiicTBa MPpaBUJIbHBIX MHOTOT'PAHHUKOB
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MHOTOTPaHHUKH, ux | [Ipakruueckoe 3ansTHE

CBOICTBA

Tema 7.9 Conepxanue yueOHOTO MaTepHaia

Hnmanmp, ero | Hununzap u ero snemenTsl. Ceuenue MMHApPA (MapaielbHOE OCHOBAHUIO U OCH).
COCTABIISIOMINE. Ceuenne | PasBepTka mumHapa

OUIHHIpA KombunupoBanHoe 3anstue

Tema 7.10 IpodeccuonaLHO-0pHEHTHPOBAHHOE colep:xkanue  (colepkaHHe  MPUKIATHOTO
Konyc, ero cocrasmstorue. MOJLYJIs1)

Ceuenue koHyCa

Konyc u ero anementsl. CeueHne koHyca (mapaienbHOe OCHOBAHUIO M MPOXOAIIEE
Yepe3 BEpIIMHY), KOHMUEeCKHe ceyeHns. Pa3Beprka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.11
Yceuennsiit konyc. Ceuenue
YCEUEHHOT0 KOHyCa

Conepxanne yueOHOTO MaTepuania

Yceuennblit konyc. Ero oOpasyrommas u Beicota. CeueHne yCeYeHHOTO KOHyca

KombunupoBanHoe 3aHsTHE

Tema 7.12
[Ilap u cepa, ux cevyeHns

Conepxanue yueOHOTO MaTepHania

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

KombunupoBanHoe 3aHsTHE

Tema 7.13
Ilousitue 00 o00BEME Tena.

Conepxanne yueOHOTO MaTepHania

[oustue 06 obveme Tena. O0beM Kyba U mpAMOYrosibHOro mapasenenunesa. OObeMIpH3MBbI U

OrtHomeHue 00beMOB | mumunapa. OTHOIEHKE 00BEMOB MOAOOHBIX TN I'eOMETPHUYECKHIT CMBICTT
TI0JI0OHEIX TEI OmpeenuTeNns 3-ro MopsaKa

KomOuHupoBanHoe 3aHsTHE
Tema 7.14 Conepxanne yueOHOTO MaTepHania

O0BEMBI u IJTOIIAIN

O6bembl mupaMuzbl U koHyca. O6beM mapa. [lnomaayu nopepxHocTeil Ten

TIOBEPXHOCTEH Tel

KombunnpoBanHoe 3aHsTHE
Tema 7.15 Cozepxanue yueOHOTO MatepHania
KomOunarmm KomOuHanmm reoMeTpudeckux Ten
MHOTOTPaHHHKOB M Tell | IIpakTiueckoe 3aHsTHE
BpalleHus
Tema 7.16 Conepxanue yueOHOTO MaTepHania
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['eomerpuueckue Hcnonp3oBanne KOMOMHALMI MHOTOIPaHHUKOB M TEN BPAILEHHS B MPAKTHKO-
KOMOMHAIMY HA IPAKTHKE OpPHMEHTHPOBAHHBIX 33]1a4aX
[IpakTuyeckoe 3aHATHE 2
Tema 7.17 Conepxanune yueOHOTO MaTepHaia
Pemenue 3a71a4. | OObeMbl M IUIOMA/U TIOBEPXHOCTH MHOTOIPAHHMKOB U TEJl BPALLCHHS
Mguororpannukn  u  tena | KonrponsHas pabora 2
BpaLICHUS
Paznea 8. 14
IlepBooGpasunas gynkuun,ee OK-01, OK-02, OK-
NpHMeHeHHe 03, OK-04, OK-05,
Tema 8.1 Copneprkanne yyeOHOro Matepuana OK-06, OK-07
IleppooOpasHas  (QyHKUMH. | 3amaua O BOCCTAHOBJIEHWM 3aKOHA JBMKEHHS 110 W3BECTHOM ckopocth. IlomsThe
IIpaBuia HAXOXK/ICHUA | pHTerpupoBaHus. O3HAKOMJICHHE C NMOHATHEM MHTErpajia U NepBooOpa3HOil s (yHKIMU
EPBOOOPA3HBIX y=f(x). Pemenne 3amau Ha cBA3b NEpBOOOPA3HONM U €€ MPOU3BOIHOM, BBIUMCICHUE
nepBooOpa3Hoi s naHHOW QyHKIMU. Tabmuma hopMyn uis 9
HaXO0X/IeHUs IepBO0Opa3HbIX. 3yueHue npaBuia BBIYUCICHUS IEPBOOOpa3HOM
[IpakTuyeckoe 3aHATHE
Tema 8.2 Conepxanue yyeOHOro Matepuaia
[Inomans  KpUBOMMHEWHOW | 3amaun, NPUBOIAIINE K MOHATHIO OMPEIEICHHOTO HHTErPalia — O BEIYHCICHUH TLIOIIA N
TpaneuuH. ®opmyna | KpHBOIMHEWHO Tpameluu, o epeMerieHn i TouKH. [IoHsITHE OmpeIeNéHHOr0 HHTErpaa.
Herorona — Jlelibnuua ['eomerpuueckuil ¥ Qu3nyeckuil cMbicn ompeneneHHoro nuTerpana. ®@opmyna HeroToHa— 9
JleiiOHuna
KomOuHupoBanHoe 3aHsTHE
Tema 8.3 Coneprkanne yaeOHOTO Mateprana
Heonpenenenusiii 1 | TlonATHe HeOmpeaeneHHOro MHTErpaa
ONPE/ICIICHHBII HHTETPIbI KombunupoBanHoe 3aHsTHE 2
Tema 8.4 Conepxanue yueOHOTO MaTepHania
[Tonstre 00 onpeieneHHOM ['eomeTpruecKuil CMBICT ONPEEICHHOTO HHTErpasa
2

HHTCTpAJIC KaK IUIoIIaan

KPUBOJIMHEWHOY TpareLuy

KombunnpoBanHoe 3aHsTHE

Tema 8.5
OrnpeieneHHbI HHTETPa B

IIpodecconanbHO-OpHEHTHPOBAHHOE
MOJY.J1s1)

cojmep:xkaHue  (Colep:KaHHe  MPUKIATHOTO
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KU3HU ['eometpuueckuii cMbica ompeneneHHoro unrerpaita. Gopmyna Heiotona - JleitOuua.
Pemenue 3a1a4 Ha MprMEHEHNE HHTETPasIa JUIs BBIYUCIICHHS (PU3NYESCKUX BENMYUH U
Iomaaen
[IpakTuueckoe 3aHsTHE 4
Tema 8.6 Conepxanue yueOHOTO MaTepHaia
Pemenue sagad. | [epooOpasnas Gynkuum. [IpaBuna HaxoxneHus neppoodpasHsix. Ee mpumenenne
IlepBooOpasnas dynkuun, ee | Konrponsuas pabora 2
TIPUMEHEHHE
Pa3pen 9. 18
Crenenn u KOpHH. OK-01, OK-02, OK-
Crenennas QyHKIus 03, OK-04, OK-05,
Tema 9.1 Copneprkanne yyeOHOro Matepuana OK-07
Crenennas QyHkuus, ee . y _n
cBoficTRS HOIj?ITI/Ie KOpHS N-0¥ CTueHeHI/I 13 ZI€I/IC}‘BI/IT€JH>HOFO yncna. OyHkiun y = VX X
cBoiicTBa u rpaduku. CBoiCTBa KOPHS N-0i CTEMeH: 4
KomOunupoBanHoe 3aHsTHE
Tema 9.2 Coneprkanne yyeOHOro Matepuana
[TpeoGpa3oBanue [IpeobpazoBanue NPPAIMOHATHHBIX BHIPAKECHUH
BBIPQXEHUI ¢ KOPHAMU N- [IpakTHyeckoe 3aHATHE 4
Oii CTEIEHH
Tema 9.3 Coneprkanme yaeOHOTO Mareprana
CpoiicTBa CTEIIEHU ¢ | [lonstre crenenu ¢ JHOOBIM paIMOHANIBHBIM MoKa3aTeneM. CTeneHHble QYHKINU, UX
paIOHATEHBIM U | cBoiicTBA U rpaduku
ACHCTBUTEIIBHBIM KoMOUHMPOBAHHOE 3aHATHE 4
MOKa3aTesIMH
Tema 9.4 Conepxanme yueOHOTO MaTepHania
Pemenne uppaMoHanbHeIX | PaBHOCHIBHOCTD MPPAIIMOHAIBHBIX YPABHEHUH U HEPAaBEHCTB. METO/IBI UX PEIICHHUS.
YPaBHEHUI ¥ HEPAaBEHCTB Pemenne vppanroHaabHBIX YPaBHEHHMI W HEPABEHCTB
[IpakTryeckoe 3aHATHE 4
Tema 9.5 Conepxanme yueOHOTO MaTepHania
Crenenu u KOpHHU. | Ompenenenue creneHHon Gpynknuu. Vicrons3oBanue ee CBOWCTB MU pelIeHUMYPaBHEHUN U )

CrenenHas QyHKIHs

HEpPABEHCTB
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Konrponbhas padota

Paznen 10. [Toka3arenbHas 16
(yHKuns OK-01, OK-02, OK-
Tema 10.1 Conepxanue yueOHOro MaTepuana 03, OK-04, OK-05,
[lokazarenbHas (byHKHI/ISI, Cremens ¢ IIPOU3BOJIEHBIM JEHCTBUTEIHLHBIM IOKA3aTEIIEM. OHpGI[GJIeHI/ICHOKaZiaTeHBHOﬁ OK-07
€¢ CBOHCTBA ¢yHkImu, ee cBoiicTBa M rpaduk. 3HAKOMCTBO ¢ MPUMEHEHHEM MOKA3aTeIbHON (DYHKIHN.
Pemenne mokazarenpHbIX ypaBHEHHH (DYHKIMOHAIBHO- FPaQUuecKiuM METOAOM 4
KomOuHupoBaHHOE 3aHsTHE
Tema 10.2 Copneprkanne yyeOHOro Matepuana
Pemenue  mokaszarenbHbIX | PemeHne mokasaTenbHBIX YpaBHEHHH METOJOM YPAaBHHBAHHUS MOKA3aTeNeH, METOAOM
ypaBHEHUIA 11 HEPABEHCTB BBEJICHHSI HOBOW MepeMeHHOH, GyHKIMOHabHO-TpadguyeckuM MetooM. Pernenue
[10Ka3aTeIbHbIX HEPABEHCTB 6
IIpakTuyeckoe 3aHATHE
Tema 10.3 Coneprkanne yaeOHOTO Marepuana
Pemenue cucteM Mmoka3aTelbHBIX YpaBHEHHI
Cuctembl  mokazaTenbHbix | KomMOuHMpoBaHHOE 3aHsTHE 4
ypaBHEHUHU
Tema 10.4 Conepxanue yueOHOTO MaTepHania
Pemenne 3a1a4. | PemeHne moka3aTeNbHBIX YPaBHEHHMII METOJOM YpaBHMBAHHUA IOKA3aTeNed M METOIOM
[MokazarenpHast QyHKIMSA BBE/ICHUSA HOBOW MEPEMEHHOi. Pemenne mokasaTenabHbIX HEPABEHCTB
KonTtponbHas pabota 2
Paznen 11. Jlorapudmsl. 20
Jlorapupmuyeckas OK-01, OK-02,
(yHKuHnA OK-03, OK-04,
Tema 11.1 Copnepxanne yueOHOro Marepuana OK-05, OK-07
Jlorapudm qucina. | Jlorapupm uucna. JlecATHUHBIA 1 HATYpanbHBI JorapudMbl, YUCIO €
HecATHyHbIN 1 | KoMOUHHMPOBAHHOE 3aHATHE
HaTypaJbHBIH  JIOrapuQmsl, 4
YUCIIO €
Tema 11.2 Conepxanue yuaeOHOTO MaTepHania
CaoiicTBa norapudmoB. | CpoiictBa norapudmoB. Omepanus JorapuMUPOBAHKSL.
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Oneparust KomOunupoBanHoe 3ansTHE 4
jorapumMupoBaHus
Tema 11.3 Conepxanue yueOHOTO MaTepHania
Jlorapudmuueckas Jlorapudmuueckas QyHKIUSA U ee CBOICTBA
(yHKIMSA, ee CBOKWCTBA KomOunupoBanHoe 3aHsTHE 2
Tema 11.4 Pemenue Conepxanue yueOHOTO Matepuaia
TIOrapHPMUYECKHX TonsTie norapumudeckoro ypasuenus. Onepauus MOTEHIMPOBaHKMS. TpH OCHOBHBIX METOIA
YPABHEHHUi U HEPABCHCTB pelieHHsT  JIOTapU(MHUYECKHX  ypaBHCHWH:  (YHKIMOHATBHO-TpADUUCCKUH,  METOJ
MOTEHIUPOBAHMUS, METO/l BBE/ICHUS HOBOH TepeMeHHOM. Jlorapudmmdeckue 4
HEpaBEHCTBA
IIpakTuyeckoe 3aHATHE
Tema 11.5 Conepxanue yueOHOTO MaTepHania
Cucrembl JorapuMHIECKUX ANTOpUTM pELIeHUs] CHCTEMbl YpaBHEHMH. PaBHOCHIBHOCTH —JOrapu(pMHUYECKUX
ypaBHEHUH YpaBHEHHUH 1 HEPABEHCTB
[IpakTudeckoe 3aHsTHE 2
Tema 11.6 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cojep:kaHue  (CofepKaHHe  NPHKJIATHOIO
Jlorapudwmsl B mpupoae u MOYJIsl)
TEXHHKE [lpumenenue norapudma. Jlorapudpmuyeckas crnupais B nmpupoje. Ee Matematnyeckue
CBOMCTBA 2
[IpakTuyeckoe 3aHATHE
Tema 11.7 Conepxanne yueOHOTO MaTepHania
Pewenne 3agad. | Jlorapupmuueckas QyHkuus. Pemenue npocTefmx jorapudMUYECKUX ypaBHEHHH
Jlorapugmsl. KonTtponsHas pabota 2
Jlorapudpmuueckas
byHKIIUS
Paznen 12. 10
MHo:xecTBa. JJIeMEHTBI
Teopuu rpagos
Tema 12.1 Conepxanue yuaeOHOTO MaTepHania
MHuoecTBa [lonsitue mMuokecTBa. [TogMHOKecTBO. Omeparuu ¢ MHOKECTBAMH )

KombunupoBanHoe 3aHsTHE
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Tema 12.2
Oneparuu ¢ MHOKECTBAMH

IIpodecconaibHO-0pPHEHTHPOBAHHOE
MOyJIsl)

comep:kaHue  (coaep:KaHHe  MPUKIATHOTO

Onepaulm ¢ MHOXecTBaMH. Pemenne MIPUKIIAIHBIX 3aJ1aq

[IpaxTiueckoe 3aHsTHE 2
Tema 12.3 Coneprkanne yyeOHOro Matepuana
I'padbr [Tonsitue rpada. CrszHblil rpad, aepeBo, UK Tpad Ha MIOCKOCTH
[Ipaktuueckas padbota 4
Tema 12.4 Conepxanue yueOHOTO MaTepHaia
Pemenne 3a1a4. | Onepauuu ¢ MHOKeCTBaMU. ONUCaHKUE PEANIbHBIX CUTYALMH ¢ OMOLIBI0 MHOXKECTB.
MmuoxectBa, I'padpl u ux | [IpumeHenne rpadoB K PeIICHHIO 33124
IPUMEHEHUE Kontponbnas pabora 2
Pazpen  13.  Daements 14 OK-01, OK-02,
KOMOHHATOPHUKH, OK-03, OK-04,
CTATHCTHKM M TeOpHH OK-05, OK-07
BEPOSITHOCTEI
Tema 13.1 Conepxanune yueOHOTO MaTepHania
OcHOBHbIE NOHATHS | [lepecTaHOBKY, pa3MELICHHUS, COUETAHMUS.
KOMOMHAaTOPUKHU 2
[IpakTuyeckoe 3aHATHE
Tema 13.2 Conepxanne yueOHOTO MaTepHania
CoOpItHe, BEPOATHOCTb | COBMECTHbIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEpPOATHOCTH CYMMbI COOBITHA.
cobbiThs.  CnokeHHe ¥ | VcioBHas BEPOSATHOCTh. 3aBHCHMBIE M HE3aBHCHMBIE COOBITHS. TEOPEMBI O BEPOSTHOCTH
YMHOXEHHE BEPOSATHOCTEN TIPOM3BEICHNUS COOBITHIA. 9
KomOuHupoBanHoe 3aHsTHE
Tema 13.3 IIpodeccnonaibHO-0pHEHTHPOBAHHOE cofepkaHue  (ComepKaHHe  NPHKJIATHOIO
BepostHOCTh B | MOAY.JIA)
poeCCHOHATBHBIX OTHoCHTeNbHAs YacTOTa COOBITHSA, CBOMCTBO ee ycToifumBocTH. CTaTUCTHYECKOe
3a71a4ax ompereneHue BeposTHOCTU. OLeHKa BEPOSTHOCTH COOBITUS
[IpakTuyeckoe 3aHATHE 2
Tema 13.4 Coneprkanne yueOHOrO Matepuana
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JIucKkpeTHas ciydaiinas | Buasl ciydaiinbix BemmanH. OnpeseneHne AMCKPETHO! CTy4aiHON BETHIHHBL 3aKOH
BEJIMYKHA, 3aKOH ee | pacipeeneHus IUCKPETHOU CIy4alHOM BENMYMHBL. Ee YMCIOBBIE XapaKTEPHCTUKHU
pacnpezneneHus KombunupoBanHoe 3ansTHe 2
Tema 13.5 Conepxanune yueOHOTO MaTepHaia
3agauM  Mmarematnueckod | Bapuarmounswiii  psim. Ilomuron  vactor u rucrorpamma.  CTaTHCTHYECKHE
CTaTUCTUKH XapaKTEPUCTHKU psa HAOMIOAEMBIX JJaHHBIX
KombunupoBanHoe 3ansTHe 5
Tema 13.6 IIpodecconanbHO-OpHEHTHPOBAHHOE cojgep:kanue  (cogep:kaHue  NPHKJIATHOTO
CocraBneHue  TaOnMLl U | MOAYJISA)
JMarpaMM Ha NpaKkTHKe IlepBuunas 00pabOTKa CTaTUCTUYECKUX JAaHHBIX. I'paduueckoe UX MpeiCTaBICHUE.
HaxoxzaeHue cpeHUX XapaKTepUCTHK, HAOII0aeMbIX JaHHBIX )
IIpakTuyeckoe 3aHATHE
Tema 13.7 Copnepranne yyeOHOro Matepuana
Pemenue 3aa4. DneMeHTHI Onementsbl kKoMOuHatopuku. CoObITie, BEpOATHOCTb COObITHS. CIOKEHNE U YMHOKEHHE
KOMOUHATOPUKH, BEPOATHOCTEN
CTaTUCTUKU n  teopun | KontpospHas pabota 2
BEPOSATHOCTEM
Pa3nen 14. YpaBHeHus u 22
HepaBeHCTBa OK-01, OK-02, OK-
Tema 14.1 Conepxanne yueOHOTO MaTepHania 03, OK-04, OK-05,
PaBrOCHIIBHOCTD PaBHocuibHOCTE  ypaBHeHMH U HepaBeHCTB. OmpeneneHus. OCHOBHBIE — TEOPEMBI OK-06, OK-07
YPaBHEHUH M HEPABEHCTB. PaBHOCHJIBHBIX TEPeXoJax B YpaBHEHMAX M HepaBeHCTBaxX. OOmMe MeTOAbl pelleHus
OO1mue MeTo/IbI pemeHns ypaBHEHHUH: Mepexo/] OT paBeHCTBA (PYHKIMH K paBEHCTBY apryMEHTOB U1l MOHOTOHHbIX 4
(yHKIMH, METO/T pa3oXeHU Ha MHOXKHUTENHU, METOl BBEJICHUSI HOBOM
nepeMeHHoH, (QYHKIMOHATbHO-TpaQUuecKii MeTox
IIpaxkTnyeckoe 3aHsTHE
Tema 14.2 Conepxanue yuaeOHOTO MaTepHania
I'padpuueckuii MeToA | O0ume MeToIbl pPelIeHHS HEepaBeHCTB: MEpeXOji OT CPaBHEHHs 3HAYEHUMH QYHKIMH K
penieHus YPaBHEHWH, | CPaBHEHMIO 3HAYCHHI apryMEHTOB JUIi MOHOTOHHBIX (YHKIHWH, METOJ WHTEPBANIOB,
HEPaBEHCTB (QyHKUMOHANBHO-Tpaduueckuii MeToA. I'papuueckuil MeTo] peleHus ypaBHeHUH U 4

HCPAaBCHCTB
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KombunupoBanHoe 3aHsTHE

Tema 14.3 Conepxanue yueOHOTO MaTepHania

YpaBHEHHs M HEPABEHCTBAC Onpenenenne Monyis. Packpeitne Momyns mo ompeneneHuto. I[Ipocteiinime ypaBHEHUS U

MOJyJIeM HEpaBEHCTBA C MojyJeM. [IpuMeHeHHe pPaBHOCHIBHBIX MEPEXOMOB B ONPENEIECHHBIX THIAX
ypaBHEHUI ¥ HEPABEHCTB C MOAYJIEM 4
KomOuHupoBaHHOE 3aHsTHE

Tema 14.4 Conepxanune yueOHOTO MaTepHaia

YpaBHeHHA U HEPABEHCTBAC | 3HAKOMCTBO C MapameTpoM. [IpocTeiimie ypaBHEHHS W HEPABEHCTBA C ApaMETPOM

lapaMmeTpamMu KomOunupoBanHoe 3aHsTHE 4

Tema 14.5 IIpodeccnonanbHo-opHEHTHPOBAHHOE cojep:kaHue  (CofepKaHHe  NPHKJIATHOIO
MOYJIsl)
Permenue TekcToBBIX 3a/a4 MPO(ECCHOHAIBHOIO COAEPKAHUSA

CocraBnenne wu pemenue | lIpaktuueckue 3aHATHA 4

NPO(eCCUOHANBHBIX 33724

C IIOMOLIBI0 YpaBHEHHU

Tema 14.6 Copeprkanne yyeOHOro Matepuana

Pemienne 3anad. YpasueHusd | OOuque METO/bI PENICHAS YpaBHEHMI. YpaBHEHHS M HEPABEHCTBA C MOJYJIEM H C

HEPaBEHCTBA rnapameTpamu 9
[IpakTuyeckoe 3aHATHE

Koncynbrarms 18

IpomexkyTounasi aTrectanus (JK3ameH) 4

Bcero: ‘ 334

ITo kascooil mene onucvigaencs cooepxcanue yuedHo2o Manepudaid (8 OUOAKNUYECKUX eOUHUYAX), HAUMEHOBAHUS HEOOXOOUMbLX TAOOPAMOPHLIX, NPAKMUYECKUX U UHbIX 3AHAMUIL.
Obvenm uacos onpedensiencs no kaxcoot nosuyuu cnoidya 3.
*ITpoeccuonanvho-opuermuposantoe cooepxcarie Moxcem Obiib PAcnpedeieHo no pazoeiam (memam) wiu CKOHyeHmpuposano 6 pazoene TIpukiadroi mooyis
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3. YeaoBus peanusanuu mporpamMmbl 001eo0pa3oBaTenbHOl JHCHUMILTMEBL « MaTeMaTHKay.

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

MAaTCMAaTHKH.

O6opynoBanue yueOHOro kKabOUHETa:

OcBoeHue mporpaMmbl y4eOHOM IUCHMIUIMHBI «MaTeMartnka» Mpeanonaraet
Haguure B @I'BOY BO "KHUTY" KTK, B koTopoM peanusyercs oOpazoBaTelbHas
mporpaMma cpegHero oomero obpaszoBanusa B mpenenax ocBoenus OIIOII CIIO na
0aze OCHOBHOro 00miero oOpa3oBaHUs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MOXHOCTh OO€CIEeYUTh CBOOOJMHBIN JocTyn B MHTepHET BO Bpemsi y4eOHOTO
3aHATHUS U B IEPUO]] BHEYUYEOHOM €SI TEIIbHOCTH O0YYAIOIINXCS.

[Tomemenune kabuHera ymoBieTBOpsieT TpeOoBaHusi CaHUTAPHO-IIUIEMHUO-
norudeckux npasui u HopMaTtuBoB (CanlluH 2.4.2 Nel178-02) 1 ocHaIIEeHO TUIOBBIM
o0opyJ0BaHUEM, VYKa3aHHBIM B HACTOSALUMX TpeOOBaHUAX, B TOM YHCIE
CHEUAIN3UPOBAaHHON ydueOHON MeOenpl0 M CpeACTBaMU OOYUYEHHsS, JOCTATOUYHBIMU
JUTSI BBITTOJTHEHUS! TPEOOBAaHUM K YPOBHIO TTOJITOTOBKU O0YYAIOIITUXCSI.

B kabuneTe umeeTcs MyJIbTUMEIUHHOE 000PYI0BaHKE, TOCPEIACTBOM KOTOPOTO
YYaCTHUKU 00pa3oBaTeIbHOrO IMpollecca MOTYT MPOCMATPUBATH BU3YaAIBHYIO
uH(pOPMAIMIO 0 MaTeMaTHKe, CO37aBaTh MPE3CHTAINH, BUACOMATEpUalbl, HUHbBIC
JIOKYMEHTBL.

B coctaB yueOHO-METOAMYECKOTO U MATEPUATHLHO-TEXHUYECKOTO 00ECTICUeHMUSI
porpamMmbl y4eOHOM AMCIUIUIMHBI «MaremaTuka» BXOIAT: MHO2ODYHKYUOHATbHBIU
KOMNJeKC npenooasameisi, HazusaoHvle NOcoOus (KOMHWIeKmvl YYyeOHuIX maodauy,
NIaKamos, HACMEHHbIX Kapm, HOPMPEemo8 6blOArUWUXcs YYeHvlX U Op.);
UHDOPMAYUOHHO-KOMMYHUKAMUBHbIE ~ CPeOCmBa;  IKPAHHO-38YKOBble  NOCOOUsL,
KOMNJIEKM MeXHUYecKot OOKYMEeHmayuy, 6 moM 4Yucie nacnopma Ha cpeocmed
obOyuenus, UHCMPYKYUU HNO UX UCHONIb30GAHUIO U MeXHuUKe 0Oe3onacHocmu;
oubuomeunvllti  QoHO.

3.2. Hughopmauuonnoe obecneuenue 00yuenus

B 6ubnmnoreuynsiit GoHI BXOAAT YYEOHUKH, yU€OHO-METOINYECKHUE KOMILJICKTHI
(YMK), oOecrneunBaronige OCBOCHHE Y4YeOHOM JUCHMILIAHBI «MareMaTukay,
PEKOMCHIOBAaHHBIC WJIM JIOMYIICHHBIE I HWCIOJB30BaHUS B TPO(HECcCHOHATBHBIX
0o0pa30BaTeNbHBIX OPraHM3AIMIX, PEATM3YIONINX O00pa30BaTENbHYI0 MPOrPaMMy
cpenHero obmero oOpazoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00111eTO 00pa30BaHUsI.

bubnuoreunslil GoHA AONOJHEH SHUMKIIONEIUSIMH, CIIPABOYHUKAMH, HAYUYHOM
Y Hay4YHO-TIONYJIIPHOM JIUTEPATYPOH U APYTOM JIUTEPATYPOH IO MATEMATHKE.
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B mnpomecce ocBoeHusi mporpammbl y4eOHOM IUCHUIUIMHBI «Martematukay
CTYJCHTBHl UMEIOT BO3MOKHOCTh JOCTYIa K 3JEKTPOHHBIM y4eOHBIM MaTepHasiaM I10
MaTeMaTUKe, UMEIOIIUMCA B CBOOOJHOM JoCTyle B ceTu MHTepHeT (3J€KTpOHHBIM

KHHUIaM, TPAaKTUKYMaM, TECTaM).

Mna evinonnenuss Npakmudeckux 3Aa0aHUli CMyOeHmam HeoOXo0UMO UMemsb
npocmou U yeemuvle KApaHoawuiu, JAUHEUKY, JACMUK, YUPKYIb, MPAHCHOPMUpD U

KanoKyasmop',
OcHoBHas iuTEpaTypa

[Tpu n3ydennun nucUIUIMHbl «MaTeMaTrkay B KaueCTBE OCHOBHBIX HCTOUHUKOB
uH(pOpMaIIN PEKOMEHIYETCSl UCIIOJIb30BaTh CIEIYIONIYIO JIUTEPATypy:

OCHOBHBIC HCTOYHUKH
HHpOpMaALIMH

KosnyecTBO 3K3eMIISIPOB

1.MaremaTuka: Y4uecOHUK /
bammako M.H. — DnekTpoH.
nan. — Mocksa: KnoPyc, 2022
— 3% c.

ObC https://book.ru/
https://book.ru/book/943210

Joctyn ¢ mo6oit Touku MaTEpHET Toce
peructpanuu agpecoB KHUTY

2.Maremaruka. [IpakTukym:
VY4ebHo-TIpaKkTUYecKoe nocooue /
bammMakoB M.M. — DneKTpoH.
naH. — Mocksa: KnoPyc, 2021
— 2% c

ObC https://book.ru/
https://book.ru/book/939104

Hoctyn c mo6oi Toukn MHTEpHET Moce
peructpauu agpecos KHUTY

3.Anrebpa 1 HayaJIa aHaIu3a:
yueOHoe nmocobue ams cro / H. B.
boromoiioB. — DNEKTpOH. J1aH.
— Mocksa: HOpaiit, 2022 .— 240
C.

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

Joctyn ¢ mo6oii Touku MHTEpHET Tociie
peructpanuu agpecoB KHUTY

4 Marematuka : y4eOHUK JJIs CTIO
/ H. B. boromomnos, II. 1.
CamolneHko. — 5-€ 3., nep. u
JOT.— DJIEKTPOH. JaH. —
Mocksa: Opaiit, 2022 .— 401 ¢

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

Hoctyn c¢ mo0oit Ttouku WHTepHeT mocie
peructpanuu aapecoB KHUTY

5.Maremaruka: anredpa u Hauaga
MaTeMaTUYeCKOro aHaju3a,
reoMmeTpusi. Anredpa v Havasna
MaremaTudeckoro anaimsa 10-11
KJ1acchl (0a30BbIN U
yrayOJeHHBIN YPOBHU): YUEOHUK
/1I. A. Aimmmos, FO. M.
Konsrun, M. B. Tkauésa [u ap.].
— 11-e uzn., crep. — Mockaa:

IBC «Znaniumy
https://znanium.com/catalog/product/2089825

JHoctyn ¢ mo6oii Touku MHTEpHET mociie
peructpauuu agpecos KHUTY
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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

ITpocsemenne, 2023. — 463,

6. MaTtemaruka: anrebpa u ObC «Znanium»

Hayaja MaTeMaTHIECKOTO https://znanium.com/catalog/product/2089980
aHanuza, reometpus. ['eomerpus. | Joctyn c nmo6oit Touku MHTEpHET mTocie
10-11 kmacc. bazoBslii u peructpauuu agpecoB KHUTY

YIIIyOJICHHBIN YPOBHHU : YUEOHUK
/ JI. C. AranacsH, B. @. byty30B,
C. b. Kagomues [u ap.]. — 11-¢
u3n., crep. — Mocksa :
[Tpocemenne, 2023. — 287

JlonoJHUTeIbHAS JIUTEPATypa
B kadecTBe HOMOHUTENBHBIX HCTOYHUKOB HH()OPMAITUU PEKOMEHTYETCS
HCIIOJIb30BaTh CIEAYIOUIYIO JTUTEPATYypy:

JlonoTHUTe IbHbIE HMCTOYHUKH KosnnuecTBo 3K3eMILIAPOB
uHopmauuu

1.ITpakTrueckue 3anarus no marematuke | ObC https://urait.ru/

B 2 4. Yacts 1 : yueOHOE mocoOue Jist https://urait.ru/book/prakticheskie-

cro / H. B. Boromoinos. — 11-e u3n., zanyatiya-po-matematike-v-2-ch-chast-1-
nep. u 01 .— DIEeKTPOH. JaH. — 512668

Mocksa: FOpaiit, 2022 .— 326 c. Hoctyn ¢ mo6oit Toukn MaTEpHET TI0Ce

peructpanuu agpecos KHUTY

2.IlpakTrueckue 3anatus no marematuke | ObC https://urait.ru/

B 2 4. YacTh 2 : yueOHOE ITocoOue st https://urait.ru/book/prakticheskie-

crio / H. B. Boromoinos. — 11-e u3s., zanyatiya-po-matematike-v-2-ch-chast-2-
nep. u A0Mm.— DJIEeKTPOH. JaH. — 512669

Mocksa: FOpaiit, 2022 .— 251 ¢ Hoctyn ¢ moboii Toukn MHTEepHET mocie

peructpanuu agpeco KHUTY

4. Owmenwpuenko, B. II. Marematuka: | ObC «Znanium»
yueOnuk / B.II. Owmenbuenko, H.B. | URL:https://znanium.com/catalog/product/

Kapacenxko. — MockBa : MH®PA-M, | 1910544
2023. — 349 ¢ Pexxum nocryna: mo moanucke KHUTY

5. lllunoga, JI. 1. Marematuka: yueOnoe | 9bC «Znaniumy»

nocooue / JI.U. Ilunosa, A.E. IIunos. | URL:https://znanium.com/catalog/product/
— Mocksa : UHOPA-M, 2020. — 238 ¢. | 1127760

Pexxum nocryna: no nognucke KHUTY

DJIeKTPOHHbIE HCTOYHUKH HHPOpMAHH

[pu u3y4eHUH TUCIUILTUHBI « MaTeMaTHKa» MPEeIyCMOTPEHO UCTIOIb30BaHHE
3JICKTPOHHBIX UCTOYHUKOB HH(POPMAIHH:

1. Onexrponnsrii katayior YHUIL KHUTY: Pexxum nocryma: http://ruslan.kstu.ru/
2. OBC «Jlampy»:Pexxum mocrtyma: https://e.lanbook.com

3. O6pazoBarenpHas miaThopma «lOpaiity: Pexxum nocryma: https://urait.ru/
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https://znanium.com/catalog/product/2089980
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/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://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/

4. 9BC «Znanium.com»: Pexxum noctyna: http://znanium.com/

6. Hayunas snextponHas 6ubanoreka https://elibrary.ru/
4, KoHTpo.Ib M OLIeHKA Pe3y/IbTATOB 0CBOEHHSI 001e00pa3oBaTe IbHOM JUCIHIIHHbBI

Kontpoas u omeHka pe3yabTaToB OCBOCHUS OOIIE00pa30BATEIBHON — UCIIUILTHHEI

PAcKpHIBAIOTCS Yepe3 AUCHUIUTMHAPHBIE PE3YIbTaThl, HAapaBJIeHHbIE HA (JOPMUPOBAHHE OOIIHX
1 Ipo(ecCHOHABHBIX KOMIIETEHIUH M0 pa3zieliaM i TeMaM COZepKaHusA yueOHOro MaTepuara.

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

Oo0masi/mpodeccuonaibHas Pazgen/Tema Tun oneHouHbIX
KOMIIeTeHIUsI MeponpusTHS
OK 01. Bribupath croco0br P1,Temall, 1.2,1.3M-0/c° 14,1516 TectupoBanue
pelLICHNs 337134 P2 Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VCTHBI 01poc
npodeccHOoHaNIbHON P3, Temrr 3.1, 3.2, 3.3 MT-o/c, 3.4 Maremarudeckuii
HESTETBHOCTH P4, Tems 4.1,4.2,4.3,44,45,4.6,4.7 KTAHT
[l-o/c, 4.8,4.9,4.10, 4.11
PUMEHHUTETHHO P 5, Tesst 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 -oc, 6.11 pabora
P7 Temsr 7.1,7.2,7.3,74,75,76,7.7 Ipencrasnenue
[1-0/¢,7.8,7.9, 7.10 TT-o/c, 7.11, 7.12, pe3yIbTaTOB

NPAKTUYECKUX paboT
3amuTa TBOPUECKUX

7.13,7.14,7.15,7.16, 7.17

P 8, Temn 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, Temsr 11.1, 11.2, 11.3 [T-o/c,
11.4, 115, 11.6 IT-o/c, 11.7

P9, Tems 9.1, 9.2, 9.3,9.4,95 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammra
P11, Temnt 11.1, 11.2, 11.3 TT-o0/c, MHIHBHIYaTbHBIX
11.4, 115, 11.6 TT-o/c, 11.7 POEKTOB
P12, Tes 121,122, 12.3, 12.4 Kontporssas pagora
P13, Tems 13.1, 13.2, 13.3, 13.4, 135 BRIHONHEHIE
[T-ofc, 13.6 9K3aMEHAIIHOHHBIX
P 14, Temn 14.1,14.2,14.3,14.4, 14,5 Sayamii
IT-o/c, 14.6
OK 02. Ucmonb3oBath P1,Temall, 1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
COBpeMeHHbIe cpecTa moncka, | P2, Temsr2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YTt onpoc
aHaM3a M MHTEPIPETALNH P3, Tempi 3.1,3.2,3.3 IT-o/c, 34 MaremaTuueckuii
HHBOPMAITH, T P4, Temr1 4.1,4.2,4.3,4.4,45,46,4.7 MKTAHT
IT-o/c, 4.8,4.9, 4.10, 4.11
MH(QOPMAIHOHHBIC TEXHOMOTHA | p g o 51 59 WnauBuayanbHas
JJIA BBIIIOJIHCHHUA3ZA1a4 P 6, TeMsl 61, 62, 63, 64, 65, 66, 6.7 CaMOCTOATCIIbHAsA
npodeccronatbHOi Ml-o/c, 6.8, 6.9, 6.10 IM-o/c, 6.11 pabora
ACATEIBHOCTH P7 Temn 7.1,72,7.3,74,75,76,7.7 Ipencrasnenune
T-o/c,7.8,7.9, 7.10 TT-o/c, 7.11, 7.12, pe3yJIbTaTOB

NPaKTUYECKUX paboT
3ammra TBOPYECKHX
pabot

3amuTa uHIMBUIYaNbHbIX
IIPOEKTOB
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https://elibrary.ru/

S [Tpoheccuonanvroe-opueHmupoBaHHoe coOepucanue

P12, Temr1 12.1,12.2,12.3,12.4 Konrponbhas pabota
P 13, Temnr 13.1, 13.2,13.3, 13.4, 13,5 Brmonnenue
IT-o/c, 13.6 AK3aMEHAIMOHHBIX
P 14, Tems1 14.1, 14.2,14.3, 14.4, 145 3aaHMi
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 Tempr2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YeTHblit ompoc
1PO(ECCHOHAIBHOE H JINIHOCTHOE | L 3, Temr1 3.1, 3.2, 3.3 T-0/c, 3.4 Maremaruueckuit
pAsBHTHE, P4, Tems 4.1,4.2,4.3, 44,45, 46,47 TMKTAHT
II-o/c, 4.8, 4.9, 4.10, 4.11
peINPUHIMATEIBCKYIO P 5, Temsi 5.1 5.2 WuauBuyanbHas
JeATeIbHOCTD B CaMOCTOSTENbHAS

npodeccHoHaNBHON chepe,
HMCTIONb30BATh 3HAHMUS 110
(puHAHCOBOI rPaMOTHOCTHU B
Pa3NTUYHBIX KU3HEHHBIX

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn 7.1,72,7.3,74,75,76,7.7
IT-0/c,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
pe3yIbTaToB
NPaKTUYECKUX paboT
3amuta TBOpUECKUX paboT

CUTYaIUAX P 8, Temrt 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
P9, Tems 9.1, 9.2, 9.3,9.4,95 WHIUBUTYTbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOEKTOB
P11, Temst 11.1, 11.2, 11.3 IT-o/c, KontposbHast paGota
11.4, 115, 11.6 IT-o/c, 11.7 BBIOIHECHHE
P12, Tems1 12.1,12.2,12.3, 12.4 K3aMCHALHOHHEIX
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13,5 saaHuil
IT-o/c, 13.6
P 14, Tems1 14.1,14.2,14.3,14.4, 145
IT-o/c, 14.6
OK 04. D¢ dextuBHO P1 Temall 1.2,131-0/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 KOIUIEKTHBE I P3, Temsr 3.1, 3.2, 33 IT-o/c, 3.4 MaremaTtnueckuii
KOMAHe P4, Temn 4.1,4.2,4.3,4.4,45,4.6,4.7 TMKTAHT
II-o/c, 4.8, 4.9, 4.10, 4.11 "
P 5, Temsi 5.1, 5.2 HAMBHAYaIbHAA
CaMOCTOSATETLHAS

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-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
-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temn 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, Tems 11.1, 11.2, 11.3 IT-o/c,
11.4,115, 11.6 I-o/c, 11.7

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

P 14, Tems1 14.1, 14.2, 143, 14.4, 145
II-o/c, 14.6

pabora [Ipeacrasienue
pe3yabTaTOB
TMPAKTUYECKUX pabOT
3amuTa TBOpUECKUX paboT
3amuTa
WHIMBUTYTbHBIX
MIPOEKTOB

KonTtponbHas pabota
Brimosnnenue
HK3aMEHAITMOHHBIX
3aJaHui
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OK 05. OcymecTBIsTh YCTHYIO
¥ [IUCHMEHHYIO

P1,Temall, 12,1.311-0/c,1.4,15,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.31-0/c, 3.4

TectupoBanue
VYcTHBIN onpoc

KOMMYHUKAIUIO Ha
TOCY/IAPCTBEHHOM S3bIKE
Poccuiickoit ®enepaimi ¢
YYETOM 0COOEHHOCTEN
COLIMATILHOTO M KYJIbTYPHOTO
KOHTEKCTa

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

P5, Temsr 5.1, 5.2

P1, Temall, 1.2,1.31I-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

MareMaTudecKui
JUAKTAHT
WNunuBuayanbHas
CaMOCTOATCIIbHAS
pabora
[IpencraBnenue
pe3yiabTaToOB
TIPAaKTHIECKUX padoT
3amyTa TBOPUECKUX

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

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

I-0/¢,7.8,7.9, 7.10 [T-o/c, 7.11, 7.12, VHIMBHTYaJTbHBIX

7.13,7.14,7.15,7.16, 7.17 HPOEKTOB

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

P9, Tems 9.1, 9.2, 9.3,9.4,95 BLILOHEHIe

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, JISAMCHALHOHBIX

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

IT-o/c, 13.6

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

IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4, 115, 11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2,12.3

P 13, Temn: 13.1, 13.2, 13.3, 13.4, 135

IT-o/c, 13.6

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

II-o/c, 14.6
OK 06. IIpostBiATH P1,Temall, 1.2,1.310-0/c,1.4,15,1.6 TectupoBanue
IPaXkIaHCKO- P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 VCTHBII ompoc
MATPUOTHYECKYIO TO3UIIUIO, II-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MareMaTuyecKkuit
EMOHCTPHPOBATS P7, Tewsi 7.1,7.2,73,74,75,76, 77 cranT
0CO3HAHHOE TIOBEICHNE HA [T-0/c,7.8,7.9, 7.10 Tl-ofc, 7.11, 7.12, WHauBuayanbHas
OCHOBE TPAJULIMOHHBIX 713,7.14,7.15,7.16, .17 CaMOCTOsITeIbHAas
OGIICUCIIOBETECKHX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGora

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 145
LIEHHOCTEH, B TOM YHCIIE € [IpeacraBnenue

IT-o/c, 14.6
YYETOM TapMOHH3AIMH pE3YIILTATOB

MEXHALMOHAIBHBIX
MEXPEIIUTUO3HBIX
OTHOLICHUH, IPUMEHATH
CTaHJAPTHI

NPaKTUYECKUX PaboT
3amyTa TBOPYECKUX
pabot

3ammura
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AHTUKOPPYIIIUOHHOTO WH/IUBUTyaTbHBIX

MIOBEICHUS MIPOCKTOB
Kontponsnas padota
Brimonnenue
9K3aMEHALOHHBIX
3aJlaHu i

OK 07. CogeiictBoBath P1,Temall,12 1.31I-0/c,1.4,15,1.6 TectupoBanue

COXPAHEHHIO OKPY Karomleit P2, Temni 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 YCTHBIH onpoc

Cpelpbl, pecypcocOepeReHHUIo, P3, Temrr3.1,3.2, 3.3 1T-0/c, 3.4 Maremarnueckuii

IPHMERSATS JHAHES 06 P4, Tems 4.1,4.2,4.3,4.4,45,4.6,4.7 MKTAHT

II-o/c, 4.8, 4.9, 4.10, 4.11

H3MEHCHNH IUTMATa, IPUHIMIEL | p g poy 61 59 WuauBuayanbHas

OepexITMBOrO MPOM3BOJICTRA, P 6 Temsi 6.1, 6.2, 6.3, 6.4, 65. 6.6, 6.7 CaMOCTOSTEIIbHAS

3 peKTHBHO M-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 paborta IlpeacraBienue

JIEHCTBOBATH B P7 Temn 7.1,7.2,73,7.4,75,76,7.7 pe3yIbTaTOB

IIp€3BI>I‘IaI\/'IHI)IX CUTyaluAaXx

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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3, 9.4,95

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Tems: 11.1, 11.2, 11.3 TT-o0/c,
11.4, 115, 11.6 IT-o/c, 11.7

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

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

TPaKTHYECKUX padoT
3amuTa TBOpUECKUX paboT
3amura
WH/IMBUyaJIbHBIX
IIPOEKTOB

KontponbHas pabota
Beinonuenue
HK3aMEHALMOHHBIX
3alaHu i
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6 Ik ykasbiBatotcst B cootBercTBUM ¢ PI'OC CIIO peanmsyemoii mpodeccun / cienuanbHOCTH
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