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[Iporpamma 0011e00pa30BaTEILHOTO npeaMeTa «Marematukay
npeiHa3HayeHa Ui M3YYEeHHs  MaTeMaTMKd B NIpodeccHOHaIbHBIX
o0pa3oBaTeNbHBIX OpraHU3alUsiX, PeaJTu3yIolUX 00pa30BaTEIbHYIO MPOrpaMMy
cpenHero  obmiero  oOpa3oBaHUsT B IpeAeliax ~ OCBOGHHUS ~ OCHOBHOM
npodeccuonanbHoi ob6pazosatenbHoi mporpammel CITIO (OITOIT CIIO) Ha 6aze
OCHOBHOTI'0 00111eT0 00pa30BaHusl IPH MOJATOTOBKE CIICIIMAIIUCTOB CPETHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii denepanbHOrO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa CPEAHETo 0o0IIero oopa3oBaHus,
NPEABSABIAEMBIM K CTPYKTYpPE, COJIEPAKAHUIO U PEe3yJbTaTaM OCBOCHHUS yueOHOMU
npeamera«MaremaTuka», B cOoTBeTcTBUH C: [Ipukazom Munnpocsenienus PO or
24.08.2022 1. Ne 762 «O6 yrBepxkaenuu [lopsiaka opraHu3anuu U OCyIIEeCTBICHUS
o0pa3oBaTEILHON JIESITENIBHOCTH IO O0pa3oBaTebHBIM MPOrpaMMa CpPEIHETO
npodeccuoHanbHOr0 oOpaszoBanus», Ilpuxazom Munnpocsemenuss P ot
12.08.2022 1. Ne 732 «O BHeceHMM u3MeHeHUM B DeaepabHBIN
[l'ocynapctBennnii  Cranpapt Cpennero OoOmero O6pazoBanus», Ilpuxas
Munnpocgemiennst Poccun ot 18.05.2023 N 371 "O6 yrBepxkaeHun ¢eaepaibHoi
oOpa3oBaTenbHOI MIPOTrPaMMBbI CpPEAHETO o011ero oOpa3oBaHus"
(3apeructpupoBano B Munrocte Poccun 12.07.2023 N 74228), PexoMeHnanusMu
0 pealu3aluu CpeaHero oOmero oOpa3oBaHUs B Tpeaeliax OCBOCHHS
oOpa3oBaTenbHON MpOrpaMMbl CpeaHero mnpodeccruoHaabHOTO oOpa3oBaHus (OT
01.03.2023 1. Ne 05-592).

Opranuzanus — pazpadorunk: denepanbHOEe rOCyAapCTBEHHOE OIOIKETHOE
YUYPEKICHUE BBICIIETO o0Opa3zoBaHUs Kazancknit HCCIIEI0BATEIILCKU I
TEXHOJIOTUYECKUN YHUBEPCUTET Ka3aHCKUI TEXHOIOTUYECKUI KOJUIEIK.

PaccmoTpena Ha 3aceganuu npeamMetrHo-1ukiIoBoi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 .

[Ipencenatens 1K / H.H. ®anuna
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1. O0mas xapakrepucTuka padodeil nporpaMmmbl 0011e00pa30BaTEIbHOIO
npeamera «MATEMATHUKA»

1.1. Ob6aacTb NnpMMeHeHHUs1 MPOrpaMMbl
PabGouas  mporpamMma y4eOHOM  HCHUIUIMHEI SBISICTCS  00s13aTeITHLHOM
4acThio  0011e00pa30BaTeIbHOTO LHMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBerctBUM ¢ PI'OC CIIO mno cneunanbHoctd 18.02.07 TexHonorus
OPOM3BOACTBA M  NEpPepabOTKH  IUTACTUYECKMX MacC M 3JIacTOMEpOB,
YTBEPKIAEHHBIM Npruka3zoM Mununcrepera npocsemenus PO or 17.11.2020 1. Ne
648, ykpynHenHas rpynna crneuuansHocTedl  18.00.00 XUMMWYECKUE
TEXHOJIOI'MU.

1.2. Mecto mnpeamera B CTPYKType OCHOBHOI mnpodeccuoHAIbLHOM
o0pa3oBaTeIbHOM MporpamMmbl. yueOHasi qucHUIUIMHA «MaTteMaThka» BXOJIUT B
oOmreoOpa3oBaTeNnbHbI  IIUKI, O0a30Bble Y4eOHbIC JUCIUIUIMHBI, MpEAMETHAs
obnacTh «MaremaTtrnka U THHOPMATUKAY.

1.2.1. O0masi XxapakTepucTUKAa, HeJd U 321a4M y4eOHO0l I CHUILTHHBI.
TpeboBanus Kk pe3yjJbTaTaM 0CBOEHHSI TUCUMILIIHUHBI.

Pabouass nporpamma yuyeOHON aucuuiuimHbl «MaTematuka» 0a30BOro
ypoBHSI ~ pa3pabotaHa Ha  ocHoBe  DenepalbHOrO0  rOCYAapPCTBEHHOIO
0o0pa3oBaTEILHOIO CTaHJapTa CpeaHero oOmero oOpa3oBaHUsA, C  Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEeOOBAaHMM, TMPEIBABIIEMbIX K MAaTeMaTUYECKOMY
00pa3oBaHuUIO, U TPAAUIIMN POCCUIICKOTO 00Opa30oBaHus.

Peanuzammss  mporpammbel  oOeclieyMBaeT  OBJAJEHUE  KIFOUEBBIMH
KOMIIETEHIUSIMHU, COCTABJISIOIIMMU OCHOBY JUJISl CAMOPAa3BUTHUS U HEMPEPHIBHOTO
oOpa3oBaHus, 1IEJIOCTHOCTh OOIIEKYIbTYPHOTO, INYHOCTHOTO U TI03HABATEIHLHOTO
pa3BUTHS JIMYHOCTH oOOydwaromuxcsi. B paboueil mnporpamMme YYTEHBI WU
u nonoxkeHus:  «KoHuenuuu pa3BUTHS MaTEMaTUYeCKOro oOpa3oBaHUS B
Poccuiickonn ~ @enepanun». B COOTBETCTBMM  C HA3BAaHWUEM  KOHIICIIIIUH,
MaTeMaTH4ecKoe 00pa3oBaHHE JOJKHO, B YACTHOCTH, MPEJOCTABISTH KaKIOMY
o0yyJaromemycsi BO3MOKHOCTh JOCTHXKEHUSI YPOBHS MaTEMaTUUECKUX 3HAHUU,
HEOOXOUMOro ISl JajdbHEWIed ychenmHou »xu3Hu B oOmectBe. MIMeHHO Ha
peleHne 3TOM 3aauM HalleJieHa paboydasi mporpamMmmMa 0a30BOro ypOBHS.

[IpakThyeckass  MOJIE3HOCTH ~ MaTEMaTUKW  OOYCJIOBJICHA  HaJU4YueM
MPOCTPAHCTBEHHBIX  (POPM, KOJUYECTBEHHBIX OTHOIICHUN, HSKOHOMHUYECKHUX
pacueToB; HEOOXOJUMOCThIO MaTEMAaTUUYECKUX 3HAHUM B TTOHUMAHUM MPUHIIUIIOB
YCTPOMCTBA W  UCIOJB30BAHUSI COBPEMEHHOW TEXHUKH, BOCHPUSATUA U
UHTEpIIpeTalusl Pa3sHOOOpa3HOW COIMAIbHON, SKOHOMHYECKOW HH(pOpPMAIUH;
MPAKTUYECKUX MPHUEMOB TE€OMETPUYECKUX HW3MEPEHUM W MOCTPOEHUM, YTEHUS
uHdOpMaIuu, MPeCTaBICHHON B BUE TaOIUI, TUarpamMm U rpaduKoB.

[IpumeHeHne MaTEeMaTUYECKOTO CTUJIS MBIIUICHUS, MPOSIBISIONIETOCS B
OMPEJICJICHHBIX YMCTBEHHBIX HABBIKAX, PUEMaxX U METOJaX MBIIIJICHUS YEI0BEKa,
npoiieccax 0000IIEeHNUSI U KOHKPETH3alliK, aHaju3a U CHHTEe3a, KiiacCupuKanuu u
CUCTEMAaTU3alluk, a0CTpardpoBaHUsi M  aHAJIOrM  Kak  (opMupoBaHHUH
QITOPUTMUYECKOW KOMITOHEHTHI MBIIUJICHUS U BOCIUTAHUU YMEHUM J1eCTBOBATH
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MO0 3aJaHHBIM AJITOPUTMAaM, IIO3BOJISIIONIECH COBEPUICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHUPOBATh HOBbIE. OOBEKTHI MATEMATUUYECKUX YMO3AKIIOUEHUH, IPaBUIIa UX
KOHCTPYMPOBAHUSI ~ PACKPHIBAIOT  MEXaHW3M  JIOTHUYECKUX  IOCTPOECHUH,
CIIOCOOCTBYIOT BBIPaOOTKE YMEHUM (POPMYIHPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh
CYKJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUYECKOE MBIIIICHUE.

OO0yueHne MaTeMaThKe Kak BO3MOKHOCTb Pa3BUTHS y 00yUYaIOIIUXCS TOYHOM,
panMoHaNbHOW U HWHPOPMATUBHOW peyd, yMEeHUs oTOupaTh HauOoliee
TTOIXO/ISIIIINAE SI3BIKOBBIE, CHMBOJIMYECKHE, TPAPUIECKUE CPEACTBA JJIST BRIPAKCHUS
CYXKJICHUI U HATJISIIHOTO UX MPEJICTABICHUS.

OOmiee  3HAKOMCTBO C  METOJlaMH  TIO3HAHUSA  JICHCTBUTEIHHOCTH,
MPEACTABICHUE O MPEIMETe M METOJEC MaTeMaTHUKH, €ro OTJIMYMS OT METOJIOB
€CTECTBEHHBIX M TyMaHUTAPHBIX HayK, OO0 OCOOCHHOCTSX MPUMEHEHHUS
MaTeMaTUKHU JJIS PEIICHUS HAay4YHBIX U MPUKIAAHBIX 3a7a4 KaKk HEO0OXOIUMBbIN
KOMITOHEHT OOIIEH KyJIbTYPBHI.

N3yuenne MareMaTWKHd  CIHOCOOCTBYET  ACTETHUYECKOMY  BOCIHUTAHHUIO
YeJIOBEKA, MOHMMAHUIO KPacoThbl M HM3SIIECTBA MATEMATHUYECKUX PaCCyKICHUH,
BOCITPUSTHIO TEOMETPUUYECKUX (OPM, YCBOCHHUIO UJIEH CUMMETPHH.

Hesan u3yyeHus y4eOHOM TUCHUIINHBI KMATEMATHKA)
[TpuopuTeTHBIMU HEIIMHU 00yUEHUS MATEMATUKE SIBIISTIOTCS:

-opMUpOBaHUE EHTPATBHBIX MATEMAaTUYECKUX MOHSITHI (YUCIIO, BEJIMYMHA,
reOMETPUIECKAs ¢urypa, IIEpEMEHHas, BEPOSATHOCTb, byHKLIHS),
o0ecrneunBalOIMX MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHus 00YYaOIINUXCS;

-MOJIBEICHUE O00YYarOIIMXCsl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHUKU U OKPYKAIOIIEro MHUpa, MOHUMAaHUE MATEeMaTHUKH Kak
4acTH 00IIeH KyJIbTYphl YEJIOBEUECTRA;

-pa3BUTHE MHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIMOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHOM  aKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHHI, KPUTHUYHOCTHU
MBIIUICHUS, UHTEpECa K U3YYEHUIO MAaTEMATHKY;

-popMupoBaHue (QYHKIIMOHATHHOW MATEMaTUYECKONW TPaMOTHOCTU: yMEHUS
pacro3HaBaTh MaT€MAaTHYECKHUE ACHEKThl B PEAJbHBIX KU3HEHHBIX CUTYyalUsX U
IpU W3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYIMpOBaTh MX Ha SI3bIKE MaTEeMaTUKU M CO3/aBaTh
MaTeMaTUYECKUE MOJIEIHN, IPUMEHITh OCBOCHHBIM MaTeMaTHYECKUM armapar JJjis
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3aj7ay, WHTEPIPETUPOBATh U OILICHUBATH
MOJTyYEHHBIE PE3YJIbTaTHI.

OCHOBHBIMM JIMHUSIMH COJCPXKAHUSI MaTeMaTUKW sBIsOTCA: "Uucna u
Bbrunciienus'", "Anreopa" ("AnreOpauueckue BblpaxkeHus'', "YpaBHEHUS U
HepaBeHCTBA"), "Hauana MaTEMaTHYECKOTO aHanmsa'", "T'eomeTpus"
("T'eomerpuueckue ¢Gurypsl u ux cBoiicTBa", "3MepeHne TreoMeTpUUYECKUX
BennuuH"), "BepositHocTh U cTtatuctuka". CoaepkaTeabHbIE JIMHUU PAa3BUBAIOTCS
napajyielbHO, KaXJash B COOTBETCTBHH C COOCTBEHHOW JIOTMKOH, OJHAKO HE
HE3aBUCUMO OJIHA OT JAPYrOM, a B TE€CHOM KOHTAaKT€ W B3auMoAeucTBHH. HX
OOBEIUHSET JIOTUYECKAsT COCTABIISAIONIASI, TPATUIITMOHHO TPUCYIIAs MaTeMaTUKE U
MIPOHU3BIBAIOIIAS BCE MATEMATUYECKHUE KYPChI U COAEPKATENbHBIC JIMHUMU.



Conepxanue pPOrpaMMbl o01reo0pazoBaTebHON JUCHUTUIAHBI
«MaremaTuka» HalpaBJIC€HO Ha JIOCTH)KEHHE pE3yJIbTaTOB €€ H3y4eHUs B
cootBercTBUM € TpeboBaHusiMu PI'OC COO ¢ yyetrom mnpodeccuoHaIbHOU
HamnpasieHHoctr ®I'OC CIIO.



Ilnanupyemblie pe3yJbTaThl 0CBOCHUSI 00111€00pa30BaTe/ILHOM JUCHUILINHBI B c00TBeTCTBHU ¢ PI'OC CIIO 1 Ha

ocaose ®I'OC COO
Ocoboe

3HA4YCHHUC

JUCHHUIIIIMHA HMCCT

npodeccruoHabHBIX KommeTeHui (I1K).

npu  GOPMHUPOBAHUU U  PA3BUTHH

Kon u HaumeHoBaHue
(popmMupyeMbIX
KOMIIeTeH M H

HJIaHI/IpyeM])Ie pe3yJabTAaTbl 0OCBOCHUS TUCIHNIIJINHBI

OO01me (JIMYHOCTHBIE U
MeTanpeaMeTHbIE)

JAucuunjuHapHbie (MpeIMeTHbIEe)

OK 01. Bribupath
CIIOCOOBI perIeHUs
3aaq
po¢heCCUOHAIBHOU
JCSATCIIEHOCTH
MPUMEHHUTEIBHO K
pa3IMYHbIM
KOHTCKCTaM

B ywactu Tpyg0BOro BocnuTaHus: -
TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTHU
MacTepCTBa, TPYAOI00He; - TOTOBHOCTH K
aKTUBHOU JEATEITHHOCTH TEXHOJIOTHUSCKON
Y COIMAJIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh HHUITMUPOBATH, TJIAHUPOBATH
Y CAaMOCTOSTEIILHO BBITIOJIHATH TAKYIO
JEATEILHOCTD; - UHTEPEC K PA3TUIHBIM
chepam npodeccuoHaTbHOM
NEeSATEeTbHOCTH,

OBnazieHNEe YHUBEPCATHLHBIMU YUEOHBIMU
MO3HABATEJILHBIMU JCHCTBUSMH:

a) 6a30BbIE JJOTUYECKHUE ACHCTBHS:

- CaMOCTOSITEIHHO (POPMYIUPOBATH U
aKTyaJU3UpOBaTh MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIUBAThH CYIICCTBEHHBIN MPU3HAK
VI OCHOBAHUS JIJIS1 CPaBHEHUS,
Kyaccudukau u 0000IIeHHS; -

-BJIAJIETh METOJaMU JI0Ka3aTEIbCTB, AJITOPUTMAMU
pelieHus 3a1a4; yMmeHue popMyanupoBaTh
OIPEEIICHMS], AKCUOMBI U TEOPEMBI, IPUMEHSITh X,
MPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelieHus 3a1ay;

- YMETb ONEPHUPOBATH NOHATUSAMU: CTENEHb YHUCIIA,
jorapu(M 4UCla; yMEHUE BBITIOJHITH BHIUUCICHUE
3HAUYEHUN U TpeoOpa30BaHus BbIPAXKEHUM CO
CTENEHSIMU U Jlorapumamu, Ipeodpa3zoBaHus
JTPpOOHO-PALIMOHANIBHBIX BBIPAXKEHHUI;

- YMETb ONEPUPOBATH NOHATUSAMU: PAlUOHAIIBHEIE,
UppaLMOHAIbHBIE, T0KA3aTENIbHbIE, CTEIICHHBIE,
JgorapuMuyeckre, TPUrOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUAMU: QYHKIHS,
HenpepbIBHAS (PYHKIIMSA, TPOU3BOIHAS,
nepBooOpasHas, ONpe/IeJICHHbIN HHTETPpal; yMEHUE
HaXOJIUTh MMPOU3BOAHBIC ATIEMEHTAPHBIX (PYHKIUH,
MCIIOJIb3Ysl CIIPABOYHBIE MaTepUabl; UCCIEIOBATh B

obmux kommereHuuit (OK) wu




ONPEAEIATH LIEIU AEATEIbHOCTHU, 33]1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHKECHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEUHS B pACCMATPUBAEMBIX
SIBIICHUSX

- BHOCUTH KOPPEKTHUBBI B ACATEILHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIECICTBUI
JIeSITEIHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU
pelIeHUH )KU3HEHHBIX MTPo0JIeM

0) 6a30BBIEC HCCIEOBATEILCKUE TCUCTBHS:
- BJIaJICTh HaBBIKAMHU y4eOHO-
HCCJIEI0BATEIILCKOM U MPOCKTHOM
JIeSITEIbHOCTH, HABBIKAMM pa3peIlICHUs
npo0em;

- BBISIBJISITh IPUYMHHO-CJIC/ICTBEHHBIC
CBSI3M M aKTyaJIM3UPOBATh 3aj1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ PeIlICHUs,
HaXOJUTh apTyYMEHTHI JIsl JOKa3aTeIbCTBA
CBOUX YTBEPKJACHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS,;

- AaHAJIM3UPOBATH MOJYUYECHHBIE B XO/I€
pelIeHust 3a/1a4u Pe3yabTaThl, KpUTUUECKH
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOrHO3UPOBATHh U3MEHEHHUE B HOBBIX
YCJIOBUSIX;

-YMETh IEPEHOCUTH 3HAHUS B

IPOCTEHIINX CITydasx PyHKIMA HA MOHOTOHHOCTb,
HaXOAUTh HAUOOJbIINE U HAUMEHBIIINE 3HAYECHMUS
(GyHKIUI; CTPOUTH Irpa)UKK MHOTOYJIEHOB C
UCIIOJIb30BaHUEM amIapaTa MaTeMaTH4eCKOro
aHaJIn3a; IPUMEHSITH IPOU3BOJIHYIO MPU PELICHUU
3a/lay Ha JIBH)KEHHE; pelaTh IPaKTUKO-
OpPUEHTHPOBAHHBIE 33/1a4M HA HAMOOJIbIINE U
HaMMEHbIIIE 3HAYCHUS, Ha HAXOKJIECHUE MyTH,
CKOPOCTHU U YCKOPEHUS;

- YMETh ONEPHUPOBATH NOHATUSAMU: PAIUOHAIIbHAS
(GyHKUHS, TOKa3aTeNbHas QYHKUHUSA, CTENIEHHAs
GbyHKuus, norapupmMuyeckast PyHKIuUsA,
TPUTOHOMETpUUECKUE (PYHKIIUU, OOpaTHbIE
(GYHKIIUM; YMEHUE CTPOUTH IPaPUKU U3yUYEHHBIX
(GyHKIUH, UCII0JIB30BATh I'paUKU MPU U3yUEHUU
IIPOLIECCOB U 3aBUCUMOCTEM, IPU PELICHNN 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 peajbHOU
’KU3HU; BbIpaxaTb (pOpMyIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU;
- YMETh PellIaTh TEKCTOBBIE 3a/1a4M PA3HBIX TUIIOB (B
TOM YHCJI€ HA IPOLEHTHI, TOJIM U YaCTH, HA
JBUKEHUE, pabOTy, CTOMMOCTh TOBAPOB U YCIYT,
HaJIOTH, 3aJ]a4M U3 00JIacTH YIPaBJIEHUS JUYHBIMU U
CeMEHHBIMU (PMHAHCAMU ); COCTABJIAThH BhIPAKEHUS,
yYpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3aJ1ayy, UCCIIEIOBATh NOJYYEHHOE PEIICHHE U
OLIEHUBATH MPABAONOI00HOCTH PE3YNIbTATOB;
- YMETb ONEPUPOBATH MOHATUSIMU: CPEAHEE




II0O3HABATEJIBHYIO U IIPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

- YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3ZHBIX
IpeIMETHBIX 00acTei;

- BBIJIBUT'aTh HOBBIEC UJIEH, IIPEJIAraTh
OpUTHHAJIbHBIE TOAXO0/bI U PEIICHNUS;
CIOCOOHOCTh MX MCTOJIB30BAaHUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTUKE.

apupmMeTHIecKoe, MerMana, HanboJblee u
HaMMeEHbIIIee 3HAUCHHUS, pa3Max, TUCIIePCHs,
CTaHJapTHOE OTKJIOHEHHE YUCIIOBOI0 Habopa;
YMEHUE U3BJIEKATh, MHTEPIIPETUPOBATh
uH(dOpMaIuIO, TPEICTABICHHYIO B Ta0IUIAX, HA
JauarpaMmax, rpaukax, OTpakarollyro CBOMCTBa
pealbHbIX MIPOIIECCOB U SBJICHUN; MPEICTABIATD
UH(OPMAITHIO C TTOMOIIBIO TAaOIUIT U AHATpaMM;
UCCIIEIOBATh CTATUCTHUECKNE JAaHHBIE, B TOM YHCJIC
C MpUMEHEHNEM rpaQuuecKux METOJO0B U
AIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHSIMU: CITy4alHBIA OTBIT
U CllydyailHO€ COOBITHE, BEPOSITHOCTh CIIy4alfHOTO
COOBITHS; YMEHHE BBIYUCIISATH BEPOSATHOCTD C
UCIIOJIb30BaHUEM TpapuueCcKX METOI0B;
MPUMEHSATH (DOPMYJIIBI CIIOKEHUSI 1 YMHOKCHUS
BEPOSITHOCTEM, KOMOMHATOPHBIC (DAKTHI U HOPMYITBI
MIPY PEIISHUY 3a]1a4; OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYaiiHBIMU
BEeJTMYMHAMU; YMEHHUE MPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITUX YUCEN B IPUPOIHBIX U
OOIIECTBCHHBIX SBJICHUSX,

- YMETh ONEPHUPOBATH MOHATUSAMU: TOUKA, MPSMas,
TUIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN YTOI,
CKPEIMBAIOIINECS TPSIMBIE, TAPAIICIIBHOCTD U
NEPIEHIUKYISAPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEXIy MPSMBIMU, YTOJI MEXKIY MPSMOM U
IJIOCKOCTBIO, YTOJI MEKY MJIOCKOCTSIMHU, PACCTOSIHHUE




OT TOYKH /IO TIJIOCKOCTH, PACCTOSHUE MEXTY
MPSIMBIMH, PACCTOSTHUE MEXIY MIIOCKOCTSIMHU;
YMEHHUE UCIO0JIb30BATh IPH PEUICHUU 3a]1a4
U3y4YeHHBIE (PAKThI U TEOPEMBI IIJIAHUMETPUH;
YMEHUE OIICHUBATh pa3Mepbl 00HEKTOB
OKPY’KaIOIIEro MUpa;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK,
CE€YEHUE MHOTOTPAaHHUKA, Ky0, apauielienunes,
npu3ma, nupamua, Gurypa u moBEpXHOCTh
BpallleHUs], IIWIMHAP, KOHYC, IIap, cdepa, CeUeHUs
(dburypsl BpailleHus, INIOCKOCTh, Kacarouascs chepsl,
IUAJIMH]Pa, KOHYCA, TUIO0IA/lb TOBEPXHOCTH
MAPaMHUJIBI, TPU3MBI, KOHYCa, HWJIWH]IPA, TUIOIIA b
cdepsbl, 00beM Ky0a, IPSIMOYTOJILHOTO
napasuiesienuneaa, TupaMu/bl, IPU3Mbl, HUINHAPA,
KOHYcCa, Il1apa; yMEeHHe n300paxaTh MHOTOTPAaHHUKH
Y TTIOBEPXHOCTH BpPALIEHUS, UX CEYEHUS OT PYKH, C
MTOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMEHHUE PacCliO3HABATH
CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE PACIIO3HABATH
MPaBUJIbHbIE MHOTOTPAHHUKH; YMETh OTIEPUPOBAThH
MOHATUSIMU: JIB)KEHUE B IPOCTPAHCTBE, MOJ0OHbIC
(burypsl B MpOCTPAHCTBE; UCIIOJIH30BATh OTHOILICHUE
TJIOIIA/IeH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX
buryp npu peuieHuu 3aay;

- YMETb BBIYHUCIISITh TEOMETPUUECKUE BETUUNHBI
(nmuHa, yroJl, TUIoIaab, 00bEeM, IJIOIIA b
MTOBEPXHOCTH ), UCTIOJIB3YS U3YUCHHBIE (POPMYITBI U
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METO/IbI;

- YMETb ONEPUPOBATH MOHATUAMU: IPIMOYTOJIbHAS
CUCTEMAa KOOPJIMHAT, KOOPAUHATHI TOUKHU, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOU3BEIECHNUE,
YTOJI MEXKy BEKTOPAMH, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPA HA YKUCII0; HAXOAUTH C
MTOMOIIBIO U3YYCHHBIX (POPMYIT KOOPAUHATHI
CEpEIIMHbBI OTPE3Ka, PACCTOSTHUE MEXKY JBYMSI
TOYKaMU;

-YMETh BEIOMPATh MOAXOASIIUN N3YUYEHHBIA METO/T
JUISL PELIEHUS 3a1a41, PACIIO3HABATh
MartemaTudyeckue GakThl U MaTEMATUUECKUE MOJIETU
B IIPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHUE NPUBOAUTH [IPUMEPHI
MAaTEMATUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOU
MAaTEMATUYECKON HAYKH.

OK 02. Ucnons3oBathb
COBPEMEHHBIE CPEICTBA
MOMCKa, aHAIN3a U
HMHTEPIIpETANN
uH(popmanuu, 1
MH(}OpMaAIMOHHbIE
TEXHOJIOTHH JIJIs
BBITIOJTHEHMS 3a/1a4
poheCCHOHAIBHOM
JesITeIbHOCTU

B 0051acTH IEHHOCTH Hay4YHOTO TIO3HAHUS:
-c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON
MIPAKTUKHA, OCHOBAHHOT'O Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETr0 MECTA B MOJUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE A3BIKOBOU U
YUTATEIBCKON KYJIbTYPhI KaK CPEICTBA
B3aUMOJECHUCTBUS MEXKIY JIFOJbMU U
MO3HAHUS MUPA;

- OCO3HaHME LICHHOCTH HAYYHOU

- YMETb ONEPUPOBATH NOHATUSAMU: PAlMOHAIBHAS
GyHKUHMS, TOKa3aTeNbHas QYHKIMSA, CTENEHHAs
GbyHkuus, norapupmuyeckas QyHKIus,
TPUTOHOMETPHUUECKUE (PYHKIIUU, OOpaTHBIE
(GyHKUHMH; YMEHUE CTPOUTH IPAPUKH U3YUEHHBIX
(GyHKUHIA, UCTIONB30BATh TPaUKU MTPU U3yUECHUH
MPOLIECCOB U 3aBUCUMOCTEM, MPU PEIICHUH 3a/1a4 U3
JIPYTUX y4eOHbIX MPEIMETOB U 3a7a4 U3 peabHON
YKU3HU; BbIpaXkaTh OpMYJIaMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- YMETb ONEPUPOBATH NOHATUSAMU: TOXKIECTBO,
TOKJIECTBEHHOE PeoOpa3oBaHue, ypaBHEHHE,
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ACATCIIBHOCTHU, TOTOBHOCTb OCYIICCTBJIATD
IMPOCKTHYIO U UCCICAOBATCIILCKYIO

ACATCIbHOCTb HHINBUAYAJIbHO U B I'PYIIIIC.

OBnazeHne yHUBEPCATbHBIMU YICOHBIMU
TI03HABATEIBHBIMU JICHCTBUSMU:

B) paboTa ¢ mHpOpPMAITHECH:

- BJIQJICTh HaBBIKAMU TIOJTyYCHUS
WH(POPMAITUU U3 UCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSATEILHO OCYIIECTBIIATH
MOWCK, aHAJIN3, CACTEMATU3AINIO 1
WHTEPIIPETALNIO HH(POPMAIIMH Pa3IHIHBIX
BUJIOB B (DOPM IIPE/ICTABJICHMS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX
dbopMaTax ¢ yueToM Ha3HAUCHUS
WHGOPMAITUH U IIETIEBON ayAUTOPHH,
BBIOMpAst ONITUMATIEHYIO (hOpPMY
NIPEJICTABICHUS U BU3YyaTH3allHH;

- OIICHUBATh IOCTOBEPHOCTH,
JICTUTUMHOCTH WH(OPMAIIUH, €€
COOTBETCTBHE IMPABOBBIM U MOPAJIbHO-
THYECKUM HOpMaM;

- HCTIOJIb30BaTh CPEJICTBA
WHGOPMAITMOHHBIX U KOMMYHHKAITHOHHBIX
TEXHOJIOTMH B PEIICHUH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX M OpPraHU3allMOHHBIX
3a/1a4 ¢ COOMI0ACHNEM TpeOOBaHUN
OPrOHOMUKH, TEXHUKH OE30TIaCHOCTH,
THUTHEHBI, PECYPCOCOCPEKECHHS, TPABOBBIX

HEpaBEHCTBO, CUCTEMa YPaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUMN, HEPABEHCTB U CUCTEM,
palnoHalIbHbIE, UppAllMOHAIbHBIC, TOKA3aTENIbHBIE,
CTENIEHHBIE, JJorapuhMUUYECKHE,
TPUTOHOMETPUUECKHE YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMETh PEIIaTh YPaBHEHHUS, HEPABEHCTBA U
CUCTEMBI C MMOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIATh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPaAMETPOM;
NPUMEHSATH YpPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI
JUISl peLIEHUsI MaTeMaTUYECKHX 3aJ1ay U 3a7a4 13
pa3IMYHBIX 00JaCTEl HAYKH U peajbHOM KU3HU;

- YMETbh CBOOOJIHO ONEPUPOBATH MOHATUSIMMU:
JBIDKEHUE, TapaJlIeIbHBINA MTEPEHOC, CHMMETPHUS Ha
IJIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBaHue Moa00us, M01I00HbIE (GUTYPHI;
YMETh Paclo3HaBaTh PaBHbIC U MOJO0HBIE PUTYPHI, B
TOM 4YHCJIE B IPUPOJE, HCKYCCTBE, APXUTEKTYPE;
YMETh UCI0JIB30BAaTh T€OMETPUYECKHNE OTHOLIEHUS,
HaXOJIUTh FT€OMETPUUYECKHUE BEIMYUHBI (JJIMHA, YTOJI,
IJI01a/1b, 00BEM) TIPU PEIICHUU 3a/1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU.
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U DTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

- BIIAJICTh HABBIKAMU PACIIO3HABAHUS U
3amuUThl HH(GOPMAaUU, HHPOPMAITHOHHOM
0€3011acCHOCTH JIMYHOCTH.

OK 3 ILimanupoBats u
peaTn30BbIBAThH
COOCTBEHHOE
npodheCCUOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
MPEANMPUHUMATEITECKY IO
JeSITEIbHOCTD B
poheCcCUOHAIBHOM
cdhepe, UCIIOIB30BaTh
3HAaHUA 0 TPABOBOM

1 (hUHAHCOBOM
IPaMOTHOCTH B
Pa3TNYHBIX KU3HCHHBIX
CUTYaIMIX

B o6mactu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHUSA:

- chopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOr0 TIOBEICHHUS; -
CIIOCOOHOCTH OLIEHUBATh CUTYALUIO U
MPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHUPYACH Ha

MOpaJIbHO JHPaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HaHUE JUYHOr0 BKJIaaa B
NOCTPOEHUE YCTONUMBOTO OYyAyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM
poauTensM U (WiIu) APYTUM 4IeHaM CEMbH,
CO3JaHUI0 CEMbHU Ha OCHOBE OCO3HAHHOTO
MIPUHSATHA [IEHHOCTEN CEMENHON KU3HU B
COOTBETCTBHUHM C TPAAUIUSIMU HAPOJIOB
Poccuu;

OBiaieHNEe YHUBEPCAIBHBIMU
PETYIATUBHBIMU JCHCTBUSIMHU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIBHO OCYILECTBIIATh
MO3HABATEIbHYIO I€SITEIbHOCTD, BBISBIISITH
po0JIeMBbI, CTAaBUTH U (DOPMYIUPOBATH

-yMETh OIEPUPOBATH MOHATUAMU: PAIHOHAILHBIC,
UppaIMoHaIbHbIC, TIOKa3aTeIbHbIC, CTEIICHHBIC,
Jorapu(pMuIECKHUe, TPUTOHOMETPUICCKHUE
YpaBHCHHUS U HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MMOHATHSAMHU: MHOTOTPAHHUK,
CeueHHe MHOTOTPaHHUKA, Ky0, apasuiesIeuIe],
npu3Ma, mupamuaa, Gurypa u moBEpXHOCTh
BpallleHus, IWIMHIP, KOHYC, 1map, cdepa, ceucHus
Gburypsl BpalleHus, INIOCKOCTh, Kacarmascs chepsl,
WIAHIPA, KOHYCA, TUTOMIAIb TOBEPXHOCTH
MTUPAMHU/TBI, TPU3MBI, KOHYCA, [IIWHAPA, TUTOIIATh
cdepsbl, 00beM Ky0a, IPSIMOYTOIBEHOTO
napajuiesieuie/1a, TUPaMuIbl, TPU3MBI, [HIHHAPA,
KOHYyca, Il1apa; yMEeHHe n300pakaTb MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAIICHUS, UX CECUCHUS OT PYKH, C
MIOMOIIBIO YePTSIKHBIX HHCTPYMEHTOB U
SJICKTPOHHBIX CPEJICTB; YMETh Paclo3HaBaTh
CUMMETPHIO B ITPOCTPAHCTBE; YMETh Paclo3HaBaTh
IIPAaBUJIbHBIC MHOTOTPAHHHUKH;

- YMETh ONIEPUPOBATH MMOHATUSIMU: TPSIMOYTOJIbHAS
CHCTEMa KOOpJIUHAT, KOOPIUHATHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE ITPOU3BEACHHE,
yToJI MEXTy BEKTOpaMH, CYMMa BEKTOPOB,
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cOOCTBEHHbIE 33/1a4u B 00pa30BaTeIbHON
NESATEIbHOCTH U KU3HEHHBIX CUTYaLIUSIX;
- CaMOCTOSITEILHO COCTABJIATH IJIaH
penieHust pooIeMbl C y4eTOM
HUMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M IPEANIOYTEHNN;

- 1aBaTh OIIEHKY HOBBIM CUTYAIIUsIM;
c1oco0cTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO IIIMPOKOU 3pyAUIINHU B
pa3HBIX 00JIACTSAX 3HAHUM, TOCTOSHHO
MOBBIIIATH CBOM 00pPa30BATENbHBIN U
KyJIbTYPHBIH YPOBCHB;

0) CAaMOKOHTPOJIb: HUCI0JIb30BaTh MPUEMBI
pedaekcun 1Sl OLIEHKU CUTYaIllH, BHIOOpa
BEPHOIO PEILICHHUS;

- YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 110 UX CHIKECHUIO;
B) OMOIIMOHAJIbHBIN UHTEIJIEKT,
npeAnoJiararouil copMUPOBAHHOCTb:
BHYTPEHHEW MOTHUBAIIMU, BKITIOUAIOIIEH
CTpEMJICHUE K TOCTHKECHUIO LIEeNU U
yCIexy, ONTUMHU3M, HHUIIUATUBHOCTD,
YMEHHUE JIEUCTBOBATh, UCXOSl U3 CBOUX
BO3MOKHOCTEH;

- YMIIATUH, BKIIFOYAIOIIEH CIIOCOOHOCTh
MOHUMATh YMOLIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YAUTHIBATH €TO MPHU
OCYIIIECTBJICHUU KOMMYHHKAIINH,

MPOU3BEJICHUE BEKTOPA Ha YMCII0; HAXOAUTD C
MOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEeNIMHbI OTPE3KA, PACCTOSTHUE MEXIY ABYMS
TOYKAMHU.
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CHOCOOHOCTB K COYYBCTBHIO U
COIEPEKUBAHUIO;

- COIIMAJIBHBIX HaBBIKOB, BKJIFOUAOIIUX
CHOCOOHOCTB BBICTPAUBAaTh OTHOLIEHHUSI C
JOPYTUMH JIOJbMH, 3a00TUTHCS, IPOSIBIIATH
MHTEPEC U pa3peniaTb KOH(MIUKTBHI.

OK 04 D¢ddexTuBHO
B3aNMOJCHCTBOBATH U
paboTaTh B KOJIJIEKTUBE
1 KOMaHe

-TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CaAMOOIIPEICIICHUIO;
-OBJIaJICHUE HAaBbIKaMU y4e€OHO-
HCCIIEIOBATENIbCKOM, MPOCKTHOU U
COIIMAJIbHOM JICSATCIHLHOCTH;

OBJtajicHe YHUBEPCATbHBIMU
KOMMYHHUKAaTUBHBIMU JCHCTBUAMU:

0) coBMecTHas JIeSITEIbHOCTD: - TOHUMATh
Y UCTO0JIH30BaTh MPEUMYIIECTBA
KOMaHTHOM ¥ UHJIMBUIYaIbHOU PabOTHI;

- IPUHUMATH 1M COBMECTHOM
NeATEeIbHOCTH, OPTaHU30BHIBAThH U
KOOPAMHUPOBATH JEUCTBUS IO €€
JIOCTHKCHHMIO: COCTABIISTh IJIaH JCHCTBUM,
pacupeaensiTh pojav ¢ Y4€TOM MHEHHI
YYaCTHUKOB O0CYXJaTh PE3YIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBIMIOJIHITH paboOTy B
YCJIOBUSIX PEATbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBIIATH NO3UTHUBHOE
CTpaTEeTHYeCKOe MOBEACHUE B PA3IMYHBIX

-yMEeTb ONIEPUPOBATH MOHATUSIMHU: CITyYalHBIN OTIBIT
U CITy4aitHOE COOBITHE, BEPOSITHOCTD CITy4aliHOTO
COOBITHS; YMETh BBIUHCIISATH BEPOSTHOCTD C
HCITOJI30BaHUEM TPpaPUIECKUX METOOB; IPUMCHSTh
(hOpPMYIIBI CTIOKEHHSI I YMHOYKCHHS BEPOSITHOCTEH,
KOMOUHATOpHbIE (haKThl U (HOPMYJIBI IIPU PEIICHUU
3aJlay; OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHIA,
3HAKOMCTBO CO CITy4alHBIMHU BEJIMUYUHAMH;, YMEHUE
MPUBOJIUTH MPUMEPHI MPOSIBJICHUS 3aKOHA OOJIBIIINX
YKCEJ B MPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSX;

- YMETbh CBOOOJIHO OTIEPUPOBATH MOHATHIIMHU:
CTETICHb C IIEJIBIM TTOKa3aTesieM, KOPEHb
HATypaJbHOM CTETICHH, CTETICHD C PaIlMOHAIBHBIM
MOKa3aTesieM, CTEIeHb C ACHCTBUTEIHLHBIM
(BelecTBEHHBIM) TIOKa3aTeseM, Jorapudm uucia,
CHUHYC, KOCHHYC ¥ TAaHTCHC MTPOU3BOJIBHOTO YNCJIA;

- YMETbh CBOOOJTHO OTIEPUPOBATH MOHATUIMHU: TpaduK
bynkunn, oopatHas QyHKIHS, KOMIO3ULUS
byHKUMA, TUHEHAS QYHKINS, KBaApaTUIHAs
byHKIHS, cTereHHas (PYHKITUS C IeJIbIM
MoKasaTesieM, TPUTOHOMETPUYECKUE (PYHKITUH,
oOpaTHBIC TPUTOHOMETpUYECKUE HYHKIINUH,
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CUTYaIUsIX, TPOSBIISATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh HMHUITUATHBHBIM.
OBnazieHNe YHUBEPCATLHBIMU
PETYJISATUBHBIMU JICUCTBUSIMH:

T') IPUHATHE ce0s U IPYTUX JTOJICH:

- MPUHAMATHh MOTHUBEI 1 ApTyMEHTBI
JIPYTHUX JIIOJIEH TIPU aHATU3€E PE3yJIbTaTOB
NEeSATEeTLHOCTH;

- MPU3HABAThH CBOE MPABO U TIPABO IPYTUX
JIFOJIeH Ha OIIMOKM,

- pa3BUBAThH CITIOCOOHOCTH TIOHMUMATh MUD C
MO3UIIAN JPYTOTO YeJIOBEKa.

noKasaTelsibHas ¥ JjorapupmMuueckas GQyHKIUU;
YMETh CTPOUTD rpa@uKu QyHKIINH, BBINTOIHATh
npeodpazoBanus rpaduKoOB PYHKIINM; - YMETh
UCIIOJIb30BaTh Tpauku QYHKIMM 7151 U3YUSHUS
MPOIIECCOB U 3aBUCUMOCTEHN MpHU PEIICHUH 3a/1a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U U3 pPEaTbHOM KU3HH,
BBIpaXXaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

- CBOOOTHO OTIEpUPOBATH MOHITHSIMH: Y€THOCTD
(GyHKUIHH, TEPUOIUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTH (DYHKIIUH, MOHOTOHHOCTh
(GyHKUIHH, SKCTpeMYM (QYHKLIHU, HAaUOOJbIIEE U
HauMEHbIIIee 3HaYCHUS (PYHKIIMH Ha IPOMEXKYTKE;
YMETb MIPOBOJUTH UCCIIEA0BaHNE (QYHKIINH;

- YMETb UCIIOJIb30BaTh CBOMCTBA U IpaPUKU
GyHKIUH 1715 peleHns ypaBHEHUH, HEPaBEHCTB U
3aJa4 ¢ mapaMeTpamu; u300paxkaTh Ha
KOOPAMHATHOM IIJIOCKOCTU MHOYKECTBA PEILICHUN
ypaBHEHUI, HEPABEHCTB U UX CHUCTEM.

OK 05 OcymiectBasiTh
YCTHYIO U MTUCbMEHHYIO
KOMMYHUKAITUIO HA
rocyJ1apCTBEHHOM
s13bIKe Poccuiickon
denepanuu ¢ y4eToM
0COOEHHOCTEH
COIMAJILHOTO U
KYJbTYPHOTO

B 061acT 5cTETHYECKOr0 BOCITUTAHHUS:

- CTETUYECKOE OTHOIICHUE K MUPY,
BKJTFOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TpyAa
1 0OIIIeCTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC
BU/IbI ICKYCCTBA, TPAJTUIIUN U TBOPUYECTBO
CBOETO U JIPYTUX HAPOJIOB, OTYIIATh
HYMOITMOHAJILHOE BO3/ICHCTBUE NCKYCCTBA,

- YMETh OTICPUPOBATH MOHATUSIMU: CPEIHEES
apu(pMETHIECKOE, METMaHa, HanOOoJIbIIee U
HAaWMEHBIIIee 3HAUCHUS, pa3Max, TUCIICPCH,
CTaHJAapTHOE OTKJIOHEHWE YMCIIOBOT'O Habopa;
YMEHHUE U3BJICKATh, HHTEPIPETUPOBATH
uH(dOpMaIUIO, TIPEICTABICHHYIO B Ta0IUIAX, HA
IuarpaMmax, rpadukax, OTpaskaroIlIyto CBOMCTBA
peaIbHBIX MPOIIECCOB M SBJICHUM; TIPEICTABIATh
HH()OPMAITHIO ¢ IIOMOIIBIO TAOJIHI] M THArpaMM;
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KOHTEKCTa - YO©XJIEHHOCTh B 3HAUUMOCTH IS UCCJIEI0BATh CTATUCTUYECKHE JIAHHBIE, B TOM YHUCIIE

JUYHOCTHU U OOIIECTBA OTEUECTBEHHOIO U | C MPUMEHEHUEM TpauuecKrX METO/I0B U

MHUPOBOT'0 UCKYCCTBA, STHUYECKUX AJIEKTPOHHBIX CPECTB;

KyJIbTYPHBIX TPAAUIINI U HAPOJIHOTO - YMETh ONEPUPOBATH MOHATUSMU: TOUKA, MpAMas,

TBOPYECTBA; MJI0CKOCTh, MPOCTPAHCTBO, ABYTPaHHBINA yTO,

- TOTOBHOCTb K CAMOBBIP)XCHUIO B Pa3HBIX | CKPEIIMBAIOLIUECS PSIMBbIE, TAPAIETbHOCTD U

BUJIaX UCKYCCTBA, CTPEMJICHUE IPOSBIISTh | HEPIEHIUKYISIPHOCTD MPSAMBIX H INTIOCKOCTEH, Yroj

KaueCcTBa TBOPYECKOM JINYHOCTH; MEK]Ty IPSIMBIMU, YTOJ MEXIY MPSIMOU U

OBnazeHne yHUBEpCaIbHBIMU MJIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTSIMU, PACCTOSTHUE

KOMMYHUKATUBHBIMU JEUCTBUSMU: OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHHE MEX]TY

a) oOlIeHHE: NPSAMBIMH, PACCTOSTHUE MEXAY MIIOCKOCTIIMU;

- OCYILECTBIIATh KOMMYHHKAIIUU BO BCEX - YMETh UCIOJIb30BaTh MIPHU PEIIEHUU 3a]1a4

cdepax KU3HY; U3y4YeHHBIE (PAKTHI U TEOPEMBI ITITAHUMETPUH;

- pacno3HaBaTh HeBepOaJIbHbIE CPECTBA YMEHHE OLICHUBATh pa3Mepbl 00bEKTOB

OOIIeHUs1, TOHUMATh 3HaYECHUE OKPYAIOILEro MUpA.

COIIMAJIbHBIX 3HAKOB, pACIO3HABATh

MPEANOCHUIKN KOH(MIMKTHBIX CUTYyaIlui U

CMSITYATh KOH(JIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3J1arath CBOIO

TOUYKY 3pEHHSI C UCTIOIb30BAHUEM

SI3LIKOBBIX CPEJICTB.
OK 6 IIposiBisiTh - 0CO3HaHUE 00YYaAIOIIUMUCI POCCUUCKON | -yMETh pellaTh TEKCTOBBIC 3a]]a4u Pa3HbIX TUIOB (B
Ipa’KJaHCKO- TPaKJAHCKOW UIEHTUYHOCTH; TOM YHCJI€ HA IPOLEHTHI, TOJIM U YaCTH, HA
MaTPUOTUYECKYIO - LIeJICHAIIPABJIEHHOE Pa3BUTHE JBUKEHUE, pabOTy, CTOMMOCTbh TOBAPOB U YCIYT,
MO3ULIHIO, BHYTPECHHEH MO3UITMH JIMYHOCTH HA OCHOBE | HAJIOTH, 3aJa491 U3 O0JIACTH YIIPaBJICHUS JIMUYHBIMU U
JEMOHCTPUPOBATh JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEN CeMeHHBIMU (PMHAHCAMU ); COCTABIISITH BRIPAKEHUS,
OCO3HAaHHOE HaponoB Poccuiickon denepannu, YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO

IIOBCACHHUEC HAa OCHOBC

HCTOPHUYCCKHNX N HATMOHAJIbHO-

3aJ1a4u, UCCJICA0OBATH IMMOJYUYCHHOC PCIICHUC U
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TPaAUIIMOHHBIX
POCCHICKHMX TYXOBHO-
HPABCTBEHHBIX
IICHHOCTEH, B TOM
YHCJIIE C

Y4ETOM rapMOHU3AIUU
MEXKHAIMOHAJILHBIX U
MEXPEIUTHO3ZHBIX
OTHOIIICHUH,
MIPUMEHATH CTAHAAPTHI
AHTUKOPPYHIHOHHOTO
MMOBEJICHUS

KyJbTYPHBIX TpaJulIuii, popMupoBaHue
CUCTEMbI 3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MUPOBO33PEHHS,
MIPaBOCO3HAHUS, IKOJIOTMUECKOU
KYJbTYPBI, CIIOCOOHOCTH CTaBUTH IETH U
CTPOUTH KU3HCHHBIC TTAHBL;

B wacTu rpaxxaaHCKOTO BOCITUTAHUS:

- 0CO3HAHUE CBOMX KOHCTUTYITHOHHBIX
npaB U 00sA3aHHOCTEW, YBaXKEHUE 3aKOHA U
MIPABOTIOPSIIKA;

- IPUHATHEC TPATUIIMOHHBIX
HAIMOHAIBHBIX, OOIICUETTOBEYECKUX
T'YMaHUCTHUYECKHUX U JEMOKPATHUYECKUX
IICHHOCTEH;

- TOTOBHOCTb ITPOTUBOCTOSATH UCOJIOTUH
HKCTPEMHU3Ma, HAIIMOHATIU3MA,
KceHO(hOOMH, TUCKPUMHHAITAHN 110
COIMAITBHBIM, PEITUTHO3HBIM, PACOBBIM,
HAIMOHAIBHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JeATEILHOCTh B MHTEPECaX TPaXTaHCKOTO
oO111ecTBa, y4acTBOBaTh B
caMOympaBJIeHUU B 0011e00pa3oBaTeIbHON
OpraHU3alllH U JETCKO-IOHOIICCKUX
OpraHu3aINsIX;

- YMEHHE B3aUMOJICCTBOBATH C
COIMAJIbHBIMU WHCTUTYTAMH B

OLIEHUBATh IIPABJIONOI00HOCTb PE3YJIbTATOB;

- *yMeTb onepupoBaTh NOHATUAMHU: ONPEICIICHNUE,
aKcuoma, Teopema, CIeCTBHE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE (POPMYITUPOBKY;
yMeTb (popMyIupoBaTh 0OpaTHOE U
MPOTUBOMOJIOKHOE YTBEPKACHHUE, TPUBOTUTH
IPUMEPHI U KOHTPIIPUMEPHI, UCIIOIB30BATh METO/T
MaTeMaTHYeCKON MHIYKIIUU; TIPOBOIUTH
J0Ka3aTeNbHBIC PACCYXKICHUS MPU PELICHUH 3a/1a4,
OLIEHMBATH JIOTHUECKYIO TPABMIBHOCTb
pacCyXIEHUN;

- *yMeTh CBOOOJHO ONEPUPOBATH MOHATUSIMU:
NOCJIE0BATEIBHOCTD, apu(pMeTHIECKasi MPOrpeccHusl,
reoMeTpuyecKkas nmporpeccusi, 0eCKOHEUHO
yObIBarol1asi FeOMETpUYECKasi IPOTrPeCcCHsi; YMETh
3aJ1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCIIE C
MOMOUIBIO PEKYPPEHTHBIX GOPMYI;

- *yMeTbh BBIOMPATH MOIXOISIINI METO IS
peleHus 3aa4n; MOHNMaHUe 3HAYUMOCTH
MaTEMaTHKHU B U3yUYE€HUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB U SBICHUH; YMETh
pacro3HaBaTh MPOSBIECHNE 3aKOHOB MATEMaTUKHU B
UCKYCCTBE, YMETh IPUBOIUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOU
MaTEMaTUYECKOU HayK.
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COOTBETCTBHUU C UX (QYHKUUSIMH U
Ha3HAUYCHUEM,;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOM JESITEIIbHOCTH;
NaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMUPOBAHHOCTH POCCUICKOM
IPAKJIAHCKOW UIEHTUYHOCTH,
NaTPUOTHU3MA, YBAKEHHUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH nepea Ponunoi,
TOPAOCTH 3a CBOM Kpal, cBoro Ponuny,
CBOM SI3BIK U KYJIbTYpPY, IPOILIOE U
HACTOSIIIe€ MHOTOHAIIMOHAJILHOTO HAapoa
Poccun;

- [ICHHOCTHOE OTHOIIIEHHE K
rOCy/1apCTBEHHBIM CUMBOJIaM,
VCTOPUYECKOMY U IPUPOJHOMY HACJIEINIO,
NaMATHUKAM, TPAJIUIMIM HapOJIOB
Poccuu, noctmxenusm Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;
- uJieliHasg yOeXJIeHHOCTh, TOTOBHOCTb K
CIIy’kKeHUI0 U 3amure OTedyecTsna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;
OCBOCHHbIE 00YHAIOITUMUCS
MEXKTPEAMETHBIE TIOHSATHUS U
YHUBEpCaIbHbIE yUeOHbIE IEUCTBUS
(peryisTUBHBIC, TO3HABATEIbHBIE,
KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh X MCIOJIb30BAHUS B
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MO3HABATEILHON U COLIMAJIbHOM MpPaKTUKE,
TOTOBHOCTb K CAMOCTOSITCIIbHOMY
IJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM NESITEIHLHOCTH, OpraHu3aIluy
y4eOHOTO COTPYIHUYECTBA C
NearoruaecKuMy pabOTHUKAMH H
CBEPCTHHKAMHU, K YUYACTHUIO B IOCTPOCHUU
WH/IMBHUIyaJIbHOM 00pa3oBaTeIbHON
TPAEeKTOPHUH; - OBJIAJICHUE HABBIKAMU
y4eOHO-UCCIIEI0BATEILCKOM, TPOCKTHON 1
COLIMAJILHOM AESITEIHbHOCTH.

OK 07. CopnelicTBoBaTh
COXpaHEHUIO
OKPYXKaIOIlel Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00
W3MEHEHUU KIIMMaTa,
TIPUHITUTIBI
OEpEXKIIMBOTO
MIPOM3BOICTBA,

3¢ pexTuBHO
JEUCTBOBATH B
YpE3BBIYANHBIX
CUTYaIMAX

- HE IPUHUMATh JICUCTBUS, TPUHOCSIIUE
BpEJl OKPYIKAIOLLIEHN Cpere;

- YMETh IPOTHO3HPOBATH
HEOJIaronpUsITHbIC YKOJIOTHIECKUE
MOCJEACTBUA MPEIPUHUMAEMBIX
JNEUCTBUM, IPEAOTBPALLATh UX;

- pacIIUPUTh OMBIT ACATEILHOCTH
HKOJIOTUYECKOMN HAIMPaBJIEHHOCTH,

- pa3pabaThIBaTh IJIaH PEIICHUS
npo0JIeMbl ¢ YYETOM aHaIN3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMaTEPUATIbHBIX
pecypcoB;

- OCYILIECTBIIATH LieJICHANIPaBICHHBIN
MOUCK MEepPEeHOca CPECTB U CIIOCOOO0B
JeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;
- YM€Th IEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO M MPAKTUYECKYIO

- YMETh OTNIEPUPOBATH MOHATUSAMU: (DPYHKITHS,
HerpepbIiBHAS (PYHKITUS, IPOU3BOIHAS,
nepBooOpa3Has, ONpe/IeICHHBIN HHTETPAIT; YMETh
HAXOJIUTh MTPOU3BOAHBIC AIEMEHTAPHBIX (PYHKITUH,
UCIIOJIb3YS CIPABOYHBIE MAaTEPHUAIIbL; UCCIIEIOBATH B
MPOCTEUIINX CITydasiX (PyHKIIMM HAa MOHOTOHHOCTb,
HaxXOJUTh HAaUOOJIBIIINE U HAUMEHBIIINE 3HAUCHUS
(GyHKUHIA; CTPOUTH Irpa) KK MHOTOUJIEHOB C
MCIIOJIb30BaHUEM anmnapaTa MaTeMaTH4YeCKOTO
aHajau3a; IPUMEHATh MPOU3BOIHYIO MIPU PEIICHUN
3a/1a4 Ha JIB)KEHUE; pelaTh MPaKTHUKO-
OPUEHTUPOBAHHBIE 33]1a4ul Ha HAUOOJIbIITNE U
HaUMEHBIITNE 3HAYCHUS, HA HAXO0XKJICHUE TyTH,
CKOPOCTH M YCKOPEHHUSI;

- YMETh ONEPUPOBATH MOHATUAMU: ABUKECHHUE B
MPOCTPAHCTBE, TOI00HBIC (DPUTYPHI B TPOCTPAHCTBE;
MCIOJIb30BaTh OTHOLIECHUE TUIOMIAJEN MOBEPXHOCTEN
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oOnacTu KHU3HCOACATCIbHOCTH,

- Ipeajiaratb HOBBIC IIPOCKTHI, OICHNBATDH
nJIcu C IMO3UIMHN HOBHU3HEI,
OPUTHMHAJIBHOCTH, HpaKTquCKOﬁ
3HAYHMMOCTH,

- 1aBaTb OOCHKY HOBBIM CUTYAllUAM,
BHOCHUTDBb KOPPCKTUBBI B JACATCIIbBHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJILTATOB
OCJIsIM.

1 00beMOB TTOJA00HBIX (UTYp MPHU PEIICHUH 3a/1a4;
- YMETh BBIYHUCIIATH TEOMETPUUECKIE BETHUNHBI
(nnuHa, yrod, miomans, 00beM, TUIOMIA b
MIOBEPXHOCTH ), UCITOJIb3YSl U3YYCHHBIE (POPMYJIBI U
METO/IBI.

1 [1K yxasbiBatorcst B cootBeTcTBUU ¢ PI'OC CIIO peanuzyemoii mpodeccuu / cienuanbHOCTA
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2. CTpyKTypa 1 coaepxkaHue 001eo0pa3oBaTe/JIbHOIO NMpeaMera

«MATEMATUKA»

2.1. O0bem npeameTa u BUIAbI Y4eOHOI padoThI

Bun yueOHoi padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 184
B T.4.

OcHOBHOE co/iep:KaHue 178
TeOpeTHICCKOe 00yICHUE 116
[PAKTUYECKHE 3aHITHS 40
[IpogeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:kaHue (coep:KaHne

MPUKJIAJTHOT0 MOYJIA)

B T. U.:

TeopeThyeckoe 00ydeHue

MPAKTUYECKUE 3aHATUS 22
NuanBuaya IbHBIA NPOEKT (Aa/Her)** HET
Koncynbranus 2
IIpoMe:xxyTOYHasi aTTecTalUs (IK3aMEH) 4

Bo Bcex sueiikax co 3Be310ukoid (*) (B ciyyae € Hanmuus) cieayer ykasamb 00beM 4acoB, a B

clyyae OTCYTCTBUsI yOpaTh U3 CIIICKa

**) Ecou mpeyCMOTpeH MHIMBHTYaJIbHBIN IPOEKT IO JUCIHUILIHE, TIPOTPAMMA IO €ro

peanu3anuu pa3padateBaeics 0TIeIbHO
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2.2. TemaTHyecKuii MJIAH W colep:KaHue TUCIHUITHHBI

Copepxanne yaeOHOTo MaTepuaia (OCHOBHOE U

HaumenoBanue pa3nenos u O6bem dopmupyembie
po¢eCCHOHATILHOOPUEHTHPOBAHHOE), 1a00paTOPHbIE U MPAKTHUECKUE 3aHATHU,
TEM . 4acoB KOMITETEHIINH
MPUKJIAIHON MOAYNb (IIPU HAJTUYUHN)
1 2 3 4
OcHoBHOE coJiepKaHue
Paznen 1. IloBTopeHme 18 OK 01, OK 02, OK 03,
Kypca MaTeMAaTHKH OK 04, OK 05, OK 06
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue y4eOHOro MaTepuana
Lesnp u 3ama4n Llenp 1 3a1a4i MaTEeMATUKH IIPH OCBOCHHUHU CIICI[HAIBHOCTH.
MaTEMaTHKH IPU OCBOCHUH| Fa3zoppie 3HAHKS U YMEHHSI 10 MaTEMAaTHKE B TIPOECCHOHATBHOM U B
CrenuanbHOCTH. YHuCIa M | opcenneBHOM AEATENLHOCTH.
BBIYMCIICHUSA JevicTBUs HaJ TOJOXKUTEIBHBIMUA U OTPUIATEILHBIMUA YUCIIAMHU, C OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.
JeiicTBusi co creneHs My, GOopMYITbl COKPAIICHHOTO YMHOKECHUS
[pakTHueckoe 3aHATHE 4
Tema 1.2 Coneprxanue yueOHOro MaTepuaia
ITponeHTHbIC BEIMUCICHHS. | [TpocThie MPOLEHTHI, Pa3HbIe CIIOCOObI HX BbIUMCICHHUs. JIHMHEiHbIe, KBaIPATHbIC,
YpaBHEHHUs 1 HEPABEHCTBA | 1poGHO-TMHEHHBIE YPABHEHNS 1 HEPABEHCTRA
KomMmOuHHMpoBaHHOE 3aHsTHE 4
Tema 1.3. IIpodeccnonanbHO-0PHMEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe PUKJIATHOIO
[TporieHTHBIE BBIYMCICHUS | MOXYJISA)
B IPO(ECCHOHATBHBIX [IpocThbie U CIOKHBIE MPOLEHTHI. [IPOIEHTHBIE BBIYMCICHUS B MPOPECCHOHATBHBIX|
3ajagax 3a7auax
[TpakTHYeCKOE 3aHSITHE 4

Tema 1.4
Pemenue 3agau. BxoaHoit
KOHTPOJIb

Copep:xanne yaeOHOTO MaTepuana
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Brruucnenus u npeobpa3oBanus. Y paBHEHUS U HepaBeHCTBA. ['eomeTpust Ha
MJI0CKOCTH

HpaKTI/IHCCKOC 3aHATUC

KontponbHas padota 2
Pa3nen2 24 OK 01, OK 03, OK 04,
IIpsiMble U MJIOCKOCTH B OK 07 IIK...
NPOCTPaHCTBeE.
KoopanHaThl 1 BEeKTOPBI
B IPOCTPAHCTBE
Tema 2.1. Ocnosusie | Copepxanue yueOHOTO MaTepraia
HOHATHA  CTCPCOMCTPHH. | [[peqmer cTepeomerpun. OCHOBHBIE TOHATUS (TOYKa, NpsAMast, IUIOCKOCTb,
Pacrionoxenue mpAMbIX U | mpoctpancTBo). OCHOBHBIE ~ aKCHOMBI  CTepeoMeTpuH.  Ilepecekarormuect,
[IIOCKOCTEN napajulelbHble U CKPELIMBAIOUIMECS IpsAMbIE. YIOl MeXAy MpsMBIMH B
npoctpaHcTBe. llepneHauKyasipHOCTs HpsAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE
burypsl
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 2.2. [TapamnensHocTs | Copepkanre yueOHOTO MaTepraia
HPAMBIX, IPAMOU H [TapannensHble npsMas u miaockocTs. Onpenenenue. [Ipusnak. CBoiicTBa.
IITIOCKOCTH, INIOCKOCTEN [Mapamnenshbie miockoctd. Onpenenenne. [Ipusnak. CBoiCTBA.
Terpasap u ero osnementsl. [lapannenenunen u ero snemeHThl. CBoiicTBa
IPOTHBOMNOJOXKHBIX TpaHed M aAMaroHased mnapamienenunena. I[loctpoenue
OCHOBHBIX CEYECHUHN
KomOunupoBanHoe 3ansTre 4
Tema 2.3. Coneprxanne yueOHOTO MaTepuasa
[Tepnien MKy IApHOCTH Ilepnennukynsapusie npsmele. llapannenpHble NpsMbIe, NEPIEHAMKYIAPHBIE K
IIpAMBIX, IPAMOH U IJI0CKOCTH. [IpHU3HaK nepneHuKyIsIpHOCTH IPSAMOM U INIOCKOCTH
IIIOCKOCTH, TNIOCKOCTEH
KomOunupoBanHoe 3aHsTue 4

Tewma 2.4. Ilepnenauxyisp

Coneprxanne y4eOHOTO MaTepuana
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Y HakJIoHHasA. Teopema o
TpeX MepIeHIuKyIsIpax

[Tepnienaukyssip U HakJIOHHAsA. Teopema o TpeX MepneHAUuKYsApax. Yo MEeKIY
MPAMON U TJIOCKOCTBIO.

VYron mexay miockocTsiMu. [lepneHauKyasipHbIe TIOCKOCTH.

Paccrosinust B mpocTpaHCcTBE

KoMOuHMpOBaHHOE 3aHATHE 4
Tema 2.5. Koopauratel 1 | Comepkanue yaeOHOTO MaTepuana
BCKTOPEL B LIPOCTPAHCTBE JlexapToBbl KOOpJIMHATHI B ITpocTpaHcTBE. BekTopsl B ipocTpancTBe. CiloXeHue U
BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha ynciio. CKaJasipHOE NPOU3BECHHE
BEeKTOpOB. [Ipocreiimune 3a1aun B KOOpAUHATAX
[MpakTrueckoe 3aHsATHE 4
Tema 2.6. Ilpsamble u IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHUE (COepKAHHNE
IUIOCKOCTH B NPHUKJIATHOT0 MOAYJIsSA)
NPAaKTUYCCKUX 3aaa4ax B3anmHuoe pacnosiokenue npsMbIx B rpocTpaHcTse. [lapaiensHOCTh TPsSMON 1
IJIOCKOCTH, NMApaJIJIEIbHOCTD INIOCKOCTEHN, EPIEHANKYIAPHOCTD TNIOCKOCTEH.
PacnionoxeHune npsAMBbIX U INIOCKOCTEH B OKpY:KaroleM Mupe (IIpupoze,
apXUTEKType, TeXHUKE). PellleHne npakTHKO-OpUeHTHPOBAaHHBIX 331a4
[IpakTnueckoe 3anaTue 2
Tewma 2.7 Pemenue 3anau. | Copeprxanue yueOHOTO MaTepraia
1IpsMEIe H IIOCKOCTH, PacnonosxeHue npsMbIX U INIOCKOCTEN B MPOCTpaHCTBE. [lepneHmKynsapHOCTb U
KOOpMHATBI M BEKTOPEL B | 1o 11 TbHOCTD MPAMBIX U TLIOCKOCTEH. JleKapTOBBI KOOPAMHATE! B IPOCTPAHCTBE.
MPOCTPAHCTBE BexTops! B mpocTpanctBe. CiokeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yucio. KoopanHaTel BeKTOpa
KomOunupoBaHHoe 3aHsTHE
KonrponsHas pabora 2
Paspean 3. 26 OK 01, OK 02,0K 03,
OCHOBBI TPUTOHOMETPHUH. OK 04, OK 05
TpuroHomerpuveckue
pyHkumnu
Tema 3.1 Coneprxanue yueOHOro MaTepuasa
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Tpuronomerpuyeckue
(GYHKIIMM TPOU3BOJILHOTO
yria, yucia

Panpnannast mepa yria. [ToBopoT Touku BOKpYr Hayana koopauHat. OnpeneneHue
CHHYCa, KOCUHYCa, TAHT€HCA U KOTaHTeHca. 3HaKU CUHYCa, KOCUHYCa, TAHT'eHCa U
KOTaHT'€HCa [0 YeTBEPTSAM. 3aBUCUMOCTh MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM
Y KOTaHT€HCOM OJHOT'O U TOTO e yria

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.2 OCHOBHBIE

Copepxanue yueOHOro MaTepuana

TPUTOHOMETPUYCCKUE Tpuronomerpuueckue ToxkaecTBa.  lIpeoOpazoBaHus MPOCTEUIINX
TOXKACCTBA TPUTOHOMETPUUECKUX BbIpaskeHUN. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O
u-o
[IpakTrueckoe 3aHsATHE
Tema 3.3 Coneprxkanue yueOHOro MaTepuasia
Tpuronomerpuyeckue O6nacTh ornpenenaeHuss © MHOXKECTBO 3HAUEHUI TPUTOHOMETPUUECKUX (PYHKIIHIA.

(GYHKIIMH, UX CBOWCTBA U
rpaduku

YETHOCTH, HEYETHOCTD, MEPHUOUIHOCTh TPUTOHOMETpruYeckuX GyHKuui. CBoiicTBa
u rpaduku QyHKIUN y = cOs X, y = sin X, y = tg X, y = ctg X. CxxaTue u pacTsbKeHUe
rpaduKOB TPUTOHOMETPHUUECKUX (PYHKITHIA.

[Ipeobpa3zoBanue rpakoB TPUTOHOMETPUUECKHUX (PYHKIIHI

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 3.4  OOparHbIe

Coneprxanne yueOHOT0 MaTepuasa

TPUTOHOMETPHICCKUE OO6paTHble TpUuroHoMerpuueckue GyHkiuu. Mx cBolicTBa U rpaguky.
bynKm KoM6uHnpoBanHoe 3aHsATHE

Tema 3.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHeE cOs X = a. YpaBHEHHME sin X = a. YpaBHEHHeE tg X = a, ctg X = a.
Pemenne TpuroHoOMeTpHUYECKUX YPaBHEHHH  OCHOBHBIX  THUIIOB:
IIPOCTENIINE TPUTOHOMETPUUECKNE YPABHEHM S, CBOJAIINECS K KBAJAPATHBIM.,
pelaeMble pa3aoKEHUEM Ha MHOXKHUTENH, OAHOpoAHbIe. [IpocTeiimue
TPUTOHOMETPUUECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 3.6 Pemienue 3agau.

Copepxanne yueOHOT0 MaTepuana
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OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuyeckue

byHKIUHA

[IpeobpazoBanue TPUTOHOMETPUUYECKUX BbIpaxkeHuil. Pemienue
TPUTOHOMETPUUECKHUX YpaBHEHUI U HEPABEHCTB B TOM YHCJIE C MCIOJIb30BaHUEM
CBOMCTB (DyHKITHI

KomOunupoBanHoe 3aHsTue.

KonrponsHas pabora 2
Pasznea 4. [IpouszBoaHas u 42 OK 01, OK 03, OK 04,
nepBoodopazHasi QyHKIUM OK 06, OK 07 IIK
Tewma 4.1 [onsitue Copepxanne yaeOHOT0 MaTepuana
pou3BOAHON. DOpMyIIBI U
[Ipupamenue aprymenra. [Ipupamenne Gpynkuuu. 3agauu, NpuBoOAsIINE K
npaBuiia . .
P MOHATHIO MPOU3BOAHOM. OnpeienieHre NPou3BOAHON. AJTOPUTM OTBICKAHUS
QG epeHIMpPOBaHUS .
npousBoiHOM. Dopmynsl quddepernupoanus. [Ipasuna muddepeHIIpoBaHUS
KomOuHMpoOBaHHOE 3aHATHE 6
Tewma 4.2 ITonsitue o Copepxanue yueOHOro MaTepuana
HENPEPBIBHOCTU (PYHKITHH. s z s
MeToj1 HHTEPBATOB [Tonsarue HenpepsiBHOM (yHKIMK. CBOMCTBA HENIPEephIBHOM (pyHKIMH. CBA3H
MEXTy HEPEPBIBHOCTHIO U (D PepeHITMpyeMOCThI0 (QYHKIIUN B TOYKE. AJITOPUTM
pelIeHNs HEPaBEHCTB METO/10M MHTEPBAJIOB
KomOunupoBanHoe 3aHsTHE 4
Tema 4.3 Coneprxanne yueOHOT0 MaTepuasa
I'eomerpuyeckuii u - » o
. I'eomeTpuyeckuii CMBICT MPOU3BOAHON (PYHKIIMH — YTIIOBOM KO3 hULIeHT
buznyecKuit CMBICT . .
N KacaTelbHOU K rpaduKy (QYHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHOM K TpaduKy
IIPOU3BOJHON N
P GbyHKIMH. AJITOPUTM COCTaBJICHUS YpaBHEHUS KacaTelbHOU K rpaduKy (yHKIIMH
y=f(x)
[pakTHYecKoe 3aHsTHE 4
Tema 4.4 Monotonnocts | Copeprkanue yueOHOTO MaTepraia
bysxin. Touxu Bozpacranue u yObiBaHHe (PYHKIIMH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS
SKCTpeMyMa (GbyHKIMH 3HAKY TPOU3BOAHON. 3a7a9i HA MAKCUMYM i MUHUMYM. AJITOPUTM
UCCIeI0BaHMs (YHKIIMU U IOCTPOEHHUS ee Tpaduka ¢ MOMOILBIO TPOU3BOIHOM
KomOunnpoBanHoe 3aHsTHE 4
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Tema 4.5 UccnenoBanue
(GYHKIHUHA U TTOCTPOCHUE
rpauKoB

Coneprxanue yueOHOTO MaTeprasa

HccnenoBanmne pyHKIMHM HA MOHOTOHHOCTH M ITOCTPOCHHE I'padUKOB

Komb6unupoBanHoe 3ansrue

Tema 4.6 Haubounsiiee u
HaVMEHbIIIEEe 3HAUEHUA

byHKIUHA

Copepxanue yueOHOro MaTepuana

Haxoxzaenne HaubobI111ero 1 HaUMEHbILIEro 3HaYeHUH (PYHKINUN, TOCTpOECHUE
rpadUKOB ¢ UCIIOJIB30BaHUEM arnapaTa MaTeMaTUYeCKOro aHaIu3a

KomMb6unupoBanHoe 3ansrue

Tema 4.7 Haxoxnenue
ONTHMAJILHOTO PE3yJIbTaTa
C TIOMOIIIBIO MPOU3BOIHOMN
B ITPAKTHUYECKHX 3aauax

IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHUE (COIepPKAHue
NPUKJIATHOTO MOYJIs1)

Haumenbiee 1 HanOoIblIee 3HAYEHHE (1)YHKI_II/II/I

[IpakTrueckoe 3aHsATHE

Tewma 4.8 IlepBooOpazHas
¢byukuu. [IpaBuna
HAXO0XICHUS
epBOOOPa3HBIX

Copep:xanue yueOHOTo MaTepuana

O3HakoMIICHHE C TIOHATHEM MHTETpalla v epBooOpa3Hoit st Gpynkmmn y=f(x).
Pemenue 3amau Ha CBsA3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIUUCIICHUE
nepBooOpa3zHoi /it fanHor GyHKuH. Tadmuia popMyt 71 HaXOXKIECHUS
nepBooOpa3HbIX. M3yueHue nmpaBuiia BEIUKMCICHUS IEPBOOOPA3HON

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.9 ITnomans

KPUBOJIMHEHHOMN TpaIlelH.

dopmyna Hprorona —
JleitOHua

Coneprxanne yueOHOT0 MaTepuasa

3anauu, NPUBOAIIME K TIOHATHIO ONPEIEIEHHOTO UHTETpajia — O BIYMCIECHUU
IJIOIIAIM KPUBOJIMHENHOM Tparenu. [loHsaTre onpenenéHHOoro nHTerpaa.
['eomerpuueckuii u PU3NUECKUIN CMBICT ONpEeIeHHOr0 HHTerpaia. dopmyna
Herorona — Jleitbaua.

Pemenue 3a1a4y Ha IpUMEHEHHE UHTETpaa Ui BHIYUCICHUS GU3NYECKUX BETUYUH
U IUIOIAJEN

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.10 Pemenue 3anau.
IIpousBogHas u
nepBooOpazHas GyHKIUH.

Copep:xanne yueOHOTO MaTepuana

®opmynsl 1 npaBuia auddepenurposanus. MccnenoBanue QyHKIMA ¢ TOMOLIbIO
npousBoHOM. Hanbosbiiee 1 HauMeHblee 3HaueHus QyHKIUU. Beruucnenue
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niepBooOpasHoi. [Ipumenenue mepBooOpazHoOn

[IpakTuueckoe 3anarue 2
KonrtponpHas padota 2
Pazpnen 5. 24 OK 01, OK 04, OK 06,
MHororpaHHukn M OK 07 IIK...
Tejla BpallleHHUs
Tema 5.1 Ilpusma, Coneprxkanue yueOHOT0 MaTepuasia
napajuiejenumnes, Kyo, "
IMPAMILIA ¥ WX CedeHs Hpni;Ma (HaKJIOHHAS, MpsiMast, MPaBUIIbHAS) U €€ DJIEMEHTHI. Hapannﬂenennnez[.
CsoiicTBa npamoyronsHoro napamienenunena. Ky6. [Iupamuna u e€ sneMeHThlI.
[IpaBunibHas nupamuaa
KoMOuHMpOBaHHOE 3aHATHE 4
Tewma 5.2 IIpaBunbHbIC Coneprxkanue yueOHOro MaTepuasia
MHOTOTPaHHWMKY B XKU3HW | []omanp NOBEPXHOCTH MHOTOrpaHHUKOB. [Ipocreiie koMOMHaMK
MHOTOTPaHHUKOB. BrIUuCIIeHNE 3]IEMEHTOB MPOCTPAHCTBEHHBIX QUTyp (pEOpa,
UaroHai, yriiel ). [IpaBuiibHbIC MHOTOTpaHHUKA
KomOunupoBanHoe 3aHsTHE 4
Tema 5.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COlep:KaHMe (Conep:KaHne
[MunuHap, KOHYC, MIap U UX | NPUKJIATHOTO MOIY.JIf)
CCUCHUA Hunuuap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO
HUATUHIPA, TPSIMOT0 KPyroBOro konyca. M3o0pakenue Ten BpalieHus Ha
mwiockocTH. [IpeacraBnenue 06 yceu€éHHOM KoHyce. CeueHus KoHyca
(mapasuteTbHOE OCHOBAHMIO U TIPOXOIAIIEE Yepe3 BEPIINHY), CCUCHHUS IIUITHHIpA
(mapasnienbHO U MePIEHINKYISIPHO OCH), CEUEHUSX Imapa. Pa3BépTka nmuinuHapa u
KOHYca
[IpakTrueckoe 3aHsTHE 4
Tema 5.4 O0beMbI 1 Coneprxanne yueOHOTO MaTepuania
TLIOMAHM MOBEPXHOCTCH O6beM mpsimoyrosibHOTO Napaienenunena. Oovem kyda. O6beMbI IPAMOiA
el MpU3MBbI U IWIHHAPA. OO0beMbI mupaMubl U KoHyca. O0BbeM mapa
KomOunupoBaHHoe 3aHATHE 4
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Tema 5.5  Ilpumepst
CUMMeETpHUH B podeccuu

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHME (COEPKAHUE
NMPUKJIATHOTO MOYJIA)

[TonsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPaIbHAs, OCEBasi, 3epPKaIbHas).
O600611eHre TPeCTaBICHNUN O PaBUIbHBIX MHOTOTPAaHHUKAX (TeTpasap, KyO,
OKTadJIp, oJIeKa’p, ukocasap). [lpumepsl cummeTpuii B mpodeccuu

[IpakTuueckoe 3anaTue 2
Tewma 5.6 Pemenue 3amau. | Copeprkanue yueOHOTO MaTepraia
MHororpaHHuKy U Teja OOBEMBI U TIJIOMIAIN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BpaIIEHUS
BpalieHus KoMOuHMpOBaHHOE 3aHSTHE 4
KontponbHas pabora 2
Pa3nen 6. Crenenu u 30 OK 01, OK 02, OK 03,
KopHu. CTenenHas, OK 05, OK 07 IIK
NMoKAa3aTeJIbHasl U
Jorapupmmuaeckasi
pyHkumnu
Tema 6.1 Crenennas Copep:xanue yueOHOro MaTepuana
yHKIHs, e CBOHCTBA. IToHsATHE KOpHSA N-OM CTENEHU U3 NEUCTBUTENIBHOIrO unciaa. DyHkuuu y = VX nx
IIpeobpazoBanme cBoiicTBa u rpaguku. CoiicTBa KOpHs n-oii ctenenu. [IpeoOpa3oBanue
BBIPAXKEHUH C KOPHAMHU N | ppparinoHaTbHBIX BHIPAKEHHIT
Oif cTeneHn KoMOMHMPOBAHHOE 3aHSATHE 4
Tema 6.2 CpoiicTBa Coneprxanne yueOHOT0 MaTepuasa
CTENEHH C PallMOHAIbHBIM
1 e CTBUTENLHBIM [TonsiTHe cTeneHu ¢ panoHalbHBIM NoKa3aTesneM. CteneHHble QYHKINH, X
MOKa3aTeIsIMI CBOICTBa U TpaduKku
KomOunupoBanHoe 3aHsaTHE 4
Tema 6.3  Pemienue Conepxanne yaeOHOT0 MaTepuaa
UpPpaLMOHATIBHBIX
ypaBHEHUI PaBHOCHIIBHOCTH MppPALIMOHATBHBIX YpaBHEHUN. METOIbI UX pelIeHus
KomOunupoBaHHoe 3aHATHE 4

Tema 6.4 IlokasareapHas

Copepxanue yueOHOTO MaTepuana
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GyHKIIHSI, €€ CBOWCTBA.
[TokazarenbHbIe
YpaBHEHHUS U HEPABEHCTBA

CreneHb ¢ MPOM3BOJIBHBIM JEHCTBUTEIBHBIM MTOKa3aTeneM. OnpeaeneHue
MOKa3aTeIbHOU (PYHKITUU U €€ CBOMCTBA. 3HAKOMCTBO C PUMEHEHUEM
MokazaTenbHOM (pyHKIMHU. Perenne noka3zareabHbIX YpaBHEHUH METOAOM
ypaBHUBaHHMS TOKa3aTeiel, METOIOM BBEJICHHSI HOBOW MEPEMEHHOM,
(hyHKIMOHATBEHO-TpaQUIECKUM METOJIOM. Perienne mokazareabHbIX HEPAaBEHCTB

KomOunupoBaHHOE 3aHATHE 4
Tema 6.5 Jlorapudm Coneprxkanne yueOHOT0 MaTepuasia
YHcla.
CBoiicTBa 0rapudmoB Jlorapudwm gucna. Coiicta norapudmos. Oneparus JorapupMUpOBaAHUS
KomOuHMpoOBaHHOE 3aHATHE 4
Tema 6.6 Copep:xanue yueOHOro MaTepuana
Jlorapudmmueckas Jlorapudmuueckas ¢pyHKIus u ee cBoicTBa. [loHsaTHE TorapudMudeckoro
byHKIHS, ee ypaBHeHus. Onepaliys NOTeHUUPOBaHUA. TpU OCHOBHBIX METO/Ia PEIICHHUS
CBOIiCTBA. norapu(MUYECKUX ypaBHEHUI: PYHKIIMOHATBHO-TpadUIECKUil, METO/
Jlorapudmuueckue MTOTCHIIMPOBAHMSI, METOJT BBEJICHHUS HOBOH TiepeMeHHoM. JlorapupmMudeckue
YpaBHEHUsI, HEPABEHCTBA | HEPABEHCTBA
KoMOuHMpOBaHHOE 3aHSITHE 4
Tema 6.7 Jlorapugmsl B IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Conep:KaHue
MIPUPOJIE U TEXHUKE NPUKJIATHOTO MOYJIs)
[Ipumenenue norapudma. Jlorapudmuueckas crnupanib B npupoje. Ee
MaTeMaTUYECKUE CBOMCTBA
[pakTHYecKoe 3aHsTHE 4
Tema 6.8 Pemenue 3anau. | Conepxanue yueOHOro MaTepuasna
CreneHHasi, moka3zareibHas
¥ TorapudMHuUecKas Crenennas, moka3arenbHas 1 jJorapudmMudeckas GyHkiun. Pemenne ypaBHeHUH
(I)YHKLII/II/I KOM6HHHpOBaHHoe 3aHATUE
KonTponpHas pabota 2
Pa3nen 7. neMeHTBI 14 OK 02, OK 03, OK 05

TEOPHHU BEPOSATHOCTEH U
MaTeMaTU4ecKoi
CTATHUCTUKH
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Tema 7.1 CobOnbiTHE, Coneprxanne y4eOHOT0 MaTepraa
BEPOSITHOCTH COOBITHS.
Cll0’)KeHHE U YMHOKEHUE
BEPOSATHOCTEH

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMH 0 BEPOATHOCTH CYMMBI
COOBITHH. Y CciI0BHAA BCPOATHOCTD. 3aBUCHMBIE U HE3aBUCUMBIE COOBITHSL. TCOpCMbI
0 BEPOATHOCTH IIPOU3BEACHHUA COOBITHH

KomOunnpoBaHHOE 3aHATHE 4

Tema 7.2 BepositHocts B | [IpodreccHoHAIbHO-OPHEHTHPOBAHHOE Co/lep KkaHue (Colpep:KaHne

npodeccuoHaIbHbBIX NPHUKJIATHOTO0 MOIYJIs)
3azaqax OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE
ompenaeneHue BeposTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
[IpakTrueckoe 3aHsTHE 2
Tema 7.3 JluckperHas Copepxanne yaeOHOT0 MaTepuaa
Clly4aiiHas BEJIMYMHA, Buapl cnyyaiineix BenmnuuH. OnpeneneHue JUCKPETHOM Clly4ailHOW BEJIMYUHBI.
3aKOH €€ paCIpCACICHUS | 3akOH pacHpeeseHus: JUCKPETHOM CilydailHoi BelnuuHbl. Ee uncnoBbie
XapaKTEPUCTUKU
KomOuHMpoOBaHHOE 3aHATHE 2
Tema 7.4 3agaun Copepxanue yueOHOTo MaTepuana

MaTeMaTHIeCKOn [MepBuunas 06pabOTKa CTATHCTHYECKHX JAHHBIX. YHCIIOBBIE XapaKTEPUCTHKI

CTaTUCTHKH. (cpennee apudmeTHUIECKOE, MEIMAHa, pa3Max, aucnepceus). Pabora ¢ Tabnuamy,
rpadukamu, JuarpaMmmamu

KomOunupoBaHHoe 3aHATHE 4
Tema 7.5 DnemeHTHI Bunsl coObITHI, BEpOATHOCTH cOOBITHH. Cllo’KeHHE M YMHOXKEHUE BEPOSITHOCTEH.
TEOPHH BEPOATHOCTEH 1 JluckpeTHas ciiyyaiiHas BeJIMYMHA, 3aKOH €€ pacipeaenaeHus. 3aauu
MaTEMaTHICCKOU MaTeMaTUYECKOU CTaTUCTUKHU.
CTaTHCTHKH KonrtponsHas pabora 2
Koncynpranus 2
IIpomeskyTouHas arrectanus (JK3amMeH) 4
Bcero: 184

Mo Ka)Kﬂ,Oﬁ TEME OMNMnUCbliBaeTCA coagepraHune y‘-IEGHOI'O maTtepuana (B ANOAKTUYECKUX e,CI,VIHI/lLI,aX), HanmMmeHOBaHUA HeO6XO,D,I/1MbIX na6opaTopr|x,
NPaKTUYECKUNX U NHbIX 3aHATMIN. O6bem YacoB onpeaenAaerca no Ka)-Kﬁl,Oﬁ nosnuynm CTOﬂ6LI,a 3.



*MpodeccnoHabHO-OPUEHTMPOBAHHOE COAEPHKAHNE MOXKET ObITb pacnpeaesieHo No pasaenam (Temam) Uan CKOHUEHTPUPOBAHO B pasaesne MNpuknagHomn
MOZY/b, @ TaK¥Ke peanunsyeTcs NocpeacTBOM peLleHUsA NPaKTUKO-OPMEHTUPOBAHHbIX 33434 B TEMATUYECKMX MOAYIAX
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3. YcnoBus peaqmsanmnm mporpamMmbl 00meo0pa3oBaTeabHOH JucHHIUIMHBI «MaTemMaTHKay.

3.1 I[J'IH peajin3dalin nporpaMmbl THCHHIIJIMHBI JOJIZKHBI ObITh
NMPeIyCMOTPEHLI CJICAYIOIIUE CIICHMATbHBIC NIOMCICHUA:
Peanuzanus IIporpaMmbl  TUCHUIIJIMHBI Tp€6y€T HaJIU4Hs y‘I€6H01"0 KaOWHeTa

MAaTCMAaTHKH.

Obopyodosanue yuedHo20 Kabunema:

OcBoeHue mnporpammbl y4yeOHOW AMCHMIUIMHBI «MaTeMaTuka» MpeArnoaraeTt
Haguure B @I'BOY BO "KHUTY" KTK, B koTopoM peanusyercs oOpazoBaTeibHas
mporpaMma cpegHero oomero obpaszoBanusi B npenenax ocBoenust OIIOIT CIIO na
0aze OCHOBHOTro 001Iero oOpa3oBaHHUs, y4eOHOro KaOWHETa, B KOTOPOM HMEETCS
BO3MO>KHOCTh OOECHeUnuTh CBOOOAHBIM AocTyn B VHTepHET BO BpeMs y4eOHOro
3aHATUA U B IEPUOJ BHEYUEOHOM NEATEIbHOCTH 00YYarOIIHUXCS.

[Tomemienne kaOuHera yaoBieTBopsieT TpeOoBaHus CaHUTapHO-3MUIEMHUO-
norudeckux npaBui u HopMaTtuBoB (CanlluH 2.4.2 Nel178-02) 1 ocHaIEHO TUOBBIM
o0opyJ0BaHUEM, VYKa3aHHBIM B HACTOSALUMX TpeOOBaHUAX, B TOM YHCIE
CHEUAIN3UPOBAaHHON ydueOHON MeOenpl0 M CpeACTBaMU OOYUYEHHsS, JOCTATOUYHBIMU
JUTSI BBITIOJTHEHUS! TpeOOBaHUM K YPOBHIO MTOJATOTOBKU O0YYAIOIIINXCS.

B kabuneTe umeeTcs MyJIbTUMEIUHHOE 000PYI0BaHKE, TOCPEIACTBOM KOTOPOTO
YYaCTHUKU 00pa3oBaTeIbHOrO IMpollecca MOTYT MPOCMATPUBATH BU3YaAIBHYIO
uH(pOPMAIMIO 10 MaTeMaTHKe, CO37aBaTh MPE3CHTAINH, BUICOMATEpUasIbl, HHbBIC
JOKYMEHTBHI.

B cocTtaB yueOHO-METOIMYECKOTO0 U MaTepUaIbHO-TEXHUUYECKOTO O0eCcreueHus
porpamMmbl y4eOHOM AMCIUIUIMHBI «MartemMaThka» BXOJAT: MHO2ODYHKYUOHATbHBIU
KOMNJeKC npenooasameisi, Haz2iaoHvle NOCoOus (KOMHJIeKmvl YYyeOHuIX mabdauy,
NIaKamos, HACMEHHbIX Kapm, HOPmMpemos GulOAoWUXcsi YYeHblX U Op.);
UHDOPMAYUOHHO-KOMMYHUKAMUBHbIE ~ CPeOCmBa;  IKPAHHO-38YKO8ble  NOCOOUsL,
KOMNJIEKM MeXHUYeCcKou OOKYMEeHmayuy, 8 moMm Yucie Hnacnopma Ha cpeocmeda
o0Oyuenus, UHCMPYKYUU NO UX UCHONb308AHUIO U MeXHUKe 0e30nacHOCmu;
oubuomeunvllti  GoHo.

3.2. Hugopmayuonnoe obecneuenue 0o6yuenusn

B 6ubnnoreuynsiit poH BXOAAT YYCOHUKH, y4€OHO-METOINYECKUE KOMILJIEKTHI
(YMK), o6OecneunBaronme OCBOEHHUE Y4eOHOM IUCHUIUIMHBI «MaTtematukay,
PEKOMCHIOBAaHHBIC WIJIM JONMYIICHHBIC JI HWCIOJB30BaHUS B TMPO(ecCHOHATBHBIX
o0pa30BaTeNbHBIX OpPTaHM3AIMIX, PEATU3YIOMMX 00pa30BaTENbHYI0 MPOrpaMMy
cpenHero obmero oOpazoBanus B mpenenax ocBoeHus OIIOIT CIIO na 6ase
OCHOBHOTO 00111eTO 00pa30BaHUsI.

bubnuoreunsiii GoHA AONOJHEH SHUUKIIONEIUSMH, CIPABOYHUKAMH, HAYYHOM
Y Hay4YHO-TIONYJIIPHOM JIUTEPATYPOM U APYTOM JINTEPATYPOH IO MATEMATHKE.
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B mnpomecce ocBoeHusi mporpammbl y4eOHOW IUCHUIUIMHBI «MatemaTtukay
CTYJCHTBHl UMEIOT BO3MOXKHOCTh JOCTYIa K 3JCKTPOHHBIM YYEOHBIM MaTepHajiaM o
MaTeMaTUKe, UMEIOIIUMCA B CBOOOJHOM J0CTyIe B ceTu VHTepHET (3JIeKTPOHHBIM

KHHUIaM, TPAaKTUKYMaM, TECTaM).

s evinonnenuss npakmudeckux 3a0aHUli CMyOeHmam HeoOXo0UMo UMembsb
npocmou U yYeemuvle KaApaHoawuiu, JAUHEUKY, JACMUK, YUPKYIb, MPAHCHOPMUD U

KanoKyasmop',
OcHoBHas iuTEpaTypa

[Tpu n3yuennn auCIUIUIMHBI «MaTeMaTrKa B KaueCTBE OCHOBHBIX UICTOUHHKOB
uH(pOpMaIIN PEKOMEHIYETCSl UCIIOJIb30BaTh CIEIYIONIYIO JIUTEPATypy:

OCHOBHBIC HCTOYHUKH
HHpOpMaALIMH

KosnyecTBO 3K3eMIISIPOB

1.MaremaTuka: Y4uecOHUK /
bammako M.H. — DneKkTpoH.
naH. — Mocksa: KuoPyc, 2022
— 3% c.

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

Joctyn ¢ mo6oit Touku MaTEpHET Toce
peructpanuu agpeco 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 ¢ mo6oi Toukn MHTEpHET Mocie
peructpauu agpecos KHUTY

3.Anrebpa 1 HayaJIa aHaIu3a:
yueOHoe nocooue ajs 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 ¢ mo6oit Touku MHTEpHET Toce
peructpanuu agpecoB KHUTY

4 Marematuka : y4eOHUK JJIs CTIO
/ H. B. boromomnos, II. 1.
CamolneHko. — 5-€ u3., nep. u
JOT.— DJIEKTPOH. JaH. —
Mocksa: Opaiit, 2022 .— 401 ¢

OBC https://urait.ru/
urait.ru/book/matematika-511565
Hoctyn ¢ nmo6oi Touku MaTEpHET nocie
peructpanuu agpecos KHUTY

https://

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

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

JHoctyn ¢ mo6oii Touku MHTEpHET mociie
peructpauuu anpecoB 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://znanium.com/catalog/product/2089825

ITpocsemenne, 2023. — 463,

6. MaTtemaruka: anrebpa u BBC «Znaniumy
Hayvaja MaTeMaTHYCCKOTO https://znanium.com/catalog/product/2089980

aHanusa, reomerpus. [ 'eomerpus.
10-11 xnacc. ba3zoBblit u
YIIIyOJICHHBIN YPOBHHU : YUEOHUK

/ JI. C. Aranacsu, B. @. byry3os, | Jloctyn ¢ mt000i Touku NHTEpHET mocie
C. b. Kagomues [u np.]. — 11-e | peructparuu agpecoB KHUTY

n31., crep. — MockBa :
[Tpocemenne, 2023. — 287

JlonoJiHUTeIbHAS JIUTEPATypa

B kauectBe JOITIOJIHUTCIIBHBIX HCTOYHHUKOB I/IH(l)OpMa]_II/II/I PCKOMCHAYCTCA

HCII0JBb30BATh CICAYIOIMIYIO JIUTCPATYPY:

JlonoJiHuTEe IbHBIE HCTOYHUKHU
uHopmauuu

KosndecTBO 3K3eMILISIPOB

1.IlpakTrueckue 3aHATUA 10 MATEMATHKE
B 2 4. Yacts 1 : yueOHOE mocobdue st
cno / H. B. boromonos. — 11-¢ u3.,
Iep. ¥ A0 .— DJIEKTPOH. JaH. —
Mockaa: IOpaiit, 2022 .— 326 c.

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

Hoctym ¢ mo6oii Touku MuTEpHET moce
peructpanuu agpecos KHUTY

2 IlpakTHyecKue 3aHATHS IO MAaTEeMaTHKE
B 2 4. Yactsb 2 : yueObHOE mocodue 1is
crno / H. B. boromonos. — 11-e u3n.,
Iep. ¥ A0M.— DJEKTPOH. JaH. —
Mocksa: IOpair, 2022 .— 251 ¢

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

Hoctyn ¢ moboii Toukn MHTEepHET mocie
peructpanuu agpeco KHUTY

4. Owmennpuenko, B. II. Maremaruka:
yueOnuk / B.II. Owmenbuenko, H.B.
Kapacenko. — MockBa : MH®PA-M,
2023. — 349 ¢

9BC «Znaniumy
URL:https://znanium.com/catalog/product/
1910544

Pexxum nocryna: no nognucke KHUTY

5. llumosa, JI. 1. MaTtemaTtuka: yaeOHOe
nocooue / JI.U. Illumosa, A.E. Illumos.
— Mocksa : UHOPA-M, 2020. — 238 c.

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

1127760
Pexxum nocryna: no nognucke KHUTY

JJIEKTPOHHBIE HCTOYHUKU MHPOPMALUMA

[Tpu n3yueHnun gucUMIUIMHBL «MaTeMaThKa» MNpeayCMOTPEHO UCIIOIb30BAHUE

QJICKTPOHHBIX UCTOUYHHUKOB I/IH(bOpMaL[I/II/II

1. Dnexrponnsii karagor YHULL KHUTY: Pexxum goctyma: 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.comy»: Pexxum noctyna: http://znanium.com/
6. Hayunas snextponHas 6ubanoreka https://elibrary.ru/
4, KoHTpo.Ib M OLIeHKA Pe3yIbTATOB 0CBOEHHSI 001e00pa3oBaTe IbHOM JUCIHILIHHbBI

KouTposib U oueHKka pe3yabTaTOB OCBOSHHUS 00IIe00pa3oBaTebHON JHCIMILIMHBI
pacKpbIBalOTCSI  4Yepe3  JAUCHUIUIMHAPHBIC  pE3yJbTaThl,  HANpaBICHHBIE  Ha
dbopmupoBanre o0MUX U MPodhecCHOHATBHBIX KOMIETEHIIMN MO paslieiaM U TeMam

coJiepKaHusl yueOHOro MaTepuarna.

O6mas/mpodeccruonanbHas
KOMIICTCHIHSI

Pasnen/Tema

Tun OLICHOYHBIX MCPOIIPUATHUA

OK 01. Beibupats criocoOsl
pelIeHus 3a1aq
podeccCHnOHABHOM IeATEIIBHOCTH
MPUMEHUTEIBHO K Pa3IHYHBIM
KOHTEKCTaM

P 1, Temal.1,12,1.31I-
o/c?, 1.4.

P 2, Temsr 2.1, 2.2, 2.3, 2.4,

2.5,2.6 I1-o/c, 2.7

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

P4, Tems14.1,4.2,4.3,4.4,
4.5,4.6,4.71I1-o/c, 4.8, 4.9,
4.10

PS5, Temnr 5.1,5.2,5.3
Ilo/c, 5.4,5.5,5.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

YceTHBI onpoc
MaremaTudecKkuii JUKTAHT
NupuBunyanbHas
caMOCTOsATEIbHAsI padoTa
IIpencraBnenne
pe3yJIbTaTOB MPAKTUYECKUX
paboT 3ammTa TBOPYSCKUX
pabor

KontponbHas pabora
Brinmonnenue 3aganuii Ha
9K3aMEHE

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA IOUCKA,
aHaJM3a U HHTepIpeTaluu
uHboOpMalnH, U
MH(pOPMAaIMOHHbBIE TEXHOJIOTUU
JUIs1 BBITIOJIHEHUS 33124
poeCCHOHATILHOMN 1eATENbHOCTH

P1,Tema 1.1, 1.2, 1.3 IT-0/c,

1.4.

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temnr 7.1, 7.2 I1-0/c,
73,74

TectupoBanue

YceTHBIT onpoc
MaremaTtudeckuii JUKTAaHT
NuauBunyanbHas
camocTosTeNnbHas paboTa
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKUX
paboT 3ammTa TBOPUECKHUX
pabort

KonTponsHas pabora
Brimonnenue 3aganuii Ha
9K3aMEHE

® [Ipogheccuonanvroe-opuenmuposanHoe cooepicanue
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OK 03. IlimanupoBats u
pean30BBIBATH COOCTBEHHOE
poeCCHOHATBHOE M TMYHOCTHOE
pa3BUTHE, IPEANPHHUMATEIECKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOU chepe,
WCTIOJIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX CUTYAIHIX

P1,Temal.l, 1.2, 1.3 IT-0/c,
1.4.

P 2, Temur 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

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

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8, 4.9,
4.10

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

P 7, Temsr 7.1, 7.2 I1-o/c,
73,74

TectupoBanue

YcerHblii onpoc
MaremaTuyeckuii IUKTAHT
NuauBunyanbHas
caMOCTOsATeNIbHAsI paboTa
[IpencraBnenue
pPe3yIbTAaTOB MPAKTUIECKUX
pabot 3amnmTa TBOPYECKHUX
pabort

KonTponbHas padora
Brinmonnenue 3agaHuii Ha
JK3aMCHE

OK 04. DddexTuBHO
B3aMMOJICHCTBOBATh M pPabOTaTh B
KOJUICKTHBE M KOMaH/IC

P1,Temal.l, 1.2, 1.3 II-0/c,
1.4.

P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.6 I1-o/c, 2.7

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

P4, Temp14.1,4.2,4.3,4.4,
4.5,4.6,4.71I-olc, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 ITo/c,
5.4,55,5.6

TectupoBanue

YceTHBI onpoc
MaremaTuyecKuii TUKTaHT
NupuBunyanbHas
caMmocTosiTenbHast pabora
[IpencraBnenue pe3yabTaToB
IPAKTUYECKUX paboT 3amuTa
TBOPYECKHUX paboT
KonTponbnas pabora
BrimmonHenue 3agaHuil Ha
JK3aMEHe

OK 05. OcyuiecTBisATh yCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIMIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccutickoii denepanuu ¢ y4eTom
0COOEHHOCTEN COLMANBHOIO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temal.1,1.2, 1.3 II-0/c,
1.4.

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-o/c,
73,74

TectupoBanue

YeTHBII onpoc
Maremarudeckuii JUKTAHT
NupuBunyanbHas
camocTosTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX paboT 3ammTa
TBOPYECKUX paboT
KonTponbHas pabota
Brinmonnenue 3aganuii Ha
9K3aMEHE

OK 06. IIposBasaTh
IPaXTaHCKOMIATPHOTHIECKYIO
MTO3UITHIO, ICMOHCTPHUPOBATH
OCO3HAHHOE MOBEJCHNE Ha OCHOBE
TPaJUIIHOHHBIX
00I1IeYeT0BEYECKUX 1IEHHOCTEN, B
TOM YHCIIE C YI4ETOM
rapMOHH3AIUN
MEKHAIIMOHAJILHBIX U
MEXPEIUTUO3HBIX OTHOIICHHIA,
MPUMEHSTH CTaHIAPThI
AHTHUKOPPYIITHOHHOTO TIOBEICHUS

P1,Tema 1.1, 1.2, 1.3 IT-o/c,
1.4.

P4, Temsr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 Ilo/c,
5.4,55,5.6

TectupoBanue

VYeTHbII onpoc
MaremaTudeckuii JUKTAHT
NuauBunyanbHas
camocTosTenbHas paboTa
[IpencraBnenue pe3yapTaToB
MpaKTUYEeCKUX paboT 3ammura
TBOPYECKUX paboT
KonTpomnpHas pabota
Brimonnenune 3aganuii Ha
9K3aMEHE
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OK 07. CopnelicTBoBaTh
COXPaHEHHIO OKPYKAIOLICH CpeIbl,
pecypcocOepexeHuIo, MPUMEHSITh
3HaHUS 00 U3MEHEHHUH KJIMMaTa,
MIPUHITUIIBI OEPEHKITNBOTO
MPOM3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX
CUTYyalHUsAX

P2, Temsr 2.1,2.2,2.3,2.4,
2.5,2.61I1-0/c, 2.7

P4, Temnr 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c,4.8,4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 Io/c,
54,5556

P 6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBanue

VYcrHblii onpoc
Matematuyeckuii TUKTAHT
NuauBunyanbHas
caMOCTOsATeNIbHAsI paboTa
[IpencraBieHue pe3yabTaToB
MpaKTUYECKUX paboT 3amura
TBOPYECKUX padOT
KontponbHas padora
Brmonaenue 3amanuii Ha
JK3aMCHE

TIK® ...

TTK® ykassiBatorcs B cootBerctun ¢ ®I'OC CITO peanusyemoii mpodeccn / CenuanbHOCTH
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