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Pabouas mporpamma OJ/1.02 JIuteparypa pa3paboTana B COOTBETCTBHH CO CIEAYIOIIUMU JOKYMEHTAMHU:

Oenepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpasoBannu B Poccuiickoit denepanum» (¢ MocieTyomuMu
HU3MCHEHUSIMH);

ITpuka3z Munnpocsemmenust Poccuu ot 14.08.2022 Ne762 «O6 yrBepxaenun [lopsaka opraHu3anuy 1 OCyIIECTBICHUS
00pa3zoBaTenbHON AESTEIBHOCTH 110 00pa30BaTEIbHBIM IPOrpaMMaM CPEIHEro NpohecCuOHAIBHOT0 00pa30BaHUAY;
IIpuxa3 MunmncTepcTBa HayKH U BhIciiero oopasoBanus Poccuiickoit @enepanmu Ne885 n mpuka3 MuHNpocBemeHus
Poccuiickoit ®eneparuu Ne390 ot 05.08.2020 «O npakTuyecKoil OArOTOBKEY;

IIpuka3 MunucrepcrtBa obGpasoBanus u Hayku Poccuiickoit @enepammm ot 17.05.2012 Ne 413 «O6 yrBepkaeHun
(enepaabHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEIHETO 00IIero 00pa3oBaHus» (B pel. NMpHUKa3a OT
12.08.2022 Ne 732);

IIpuxas MunuctepctBa oOpaszoBanus u Hayku Poccuiickoit @depepamun ot 01.07.2022 Ne 69121 «O6 yTBep:kaeHUH
(benepanbHOro rocyIapCTBEHHOTO 00pa30BaTENbHOTO CTAHIAPTa CPEJHEr0 HPO(ECCHOHAIBHOrO 0Opa3oBaHMS IO
crieransHOCTH: 29.02.10 KoHCTpynpoBaHue, MOJIETHPOBAaHUE W TEXHOIOTHS H3IEIHH JIerKoi MPOMBIIIIEHHOCTH (I10
BU/IaM), YTBEPXKICHHbIH puka3oM MunucrepcTBa o0pasoBanus U Hayku Poccuiickoit @eneparmu ot 14 urons 2022 r.
Ne 446

Ilpuka3 Munnpocsemenus Poccuu ot 23.11.2022 Ne 1014 «O6 ytBepkaeHuu (enepanbHO 00pa30BaTeIbHOM
HpOTpaMMBI CpeTHEro o0Iero oopa3oBaHus»;

IIpuka3 Munmnpocsemienust Poccun ot 30.08.2022 Ne 631 «OO6 yTBepkIeHHN (enepalbHOTO TEepeyHsl y4eOHHKOB,
JOMYLIEHHBIX K HCIOJb30BAHHIO NMPU PealH3allid HUMEIONINX TOCYIapCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTeIbHBIX
MPOTPaMM HAYaILHOTO OOIIETr0, OCHOBHOTO OOIIETro, CPEIHETro 001Iero 00pa3oBaHUs»

Pacnopsoxkenne Munmpocsenienust Poccunt ot 30.04.2021 r. NeP-98 «O6 yrBepxaeHnn KoHnenmuu npenopaaBaHus
001e00pa3oBaTeNbHbIX JAUCOUIUIMH C  Y4eTOM Ipo(eCcCHOHAIbHON HAIpaBIeHHOCTH IIPOTPaMM  CPEIHETO
npodecCHOHaTBHOT0 00pa30BaHus, peaIu3yeMbIX Ha 0a3¢ OCHOBHOTO 00LIEro 00pa30BaHIs;

Pacnopspxenne Munnpocsetuerust Poccun ot 25.08.2022 r. Ne P-198 «O6 yrBepxaeHur MeToUK MPenogaBaHus 1o
ob1eoOpa3zoBaTenbHbIM (00s13aTeNbHBIM) auciuIuTHHAM («Pycckuil s13b1k», «JIuteparypay, «VIHOCTpaHHBIH S3BIKY,
«Marematuka», «Mcropus» (unmu «Poccms B mupe»), «®Dusmdeckas KynbTypa», «OCHOBBI 0€30IMaCHOCTH
JKU3HECATEIBHOCTH», «ACTPOHOMHSI») C YYeTOM Hpo(EeCcCCHOHANBHOM HANpaBIEHHOCTH MPOrpaMM CPEIHETO
npodecCHOHANBEHOT0 00pa30BaHus, peaM3yeMbIX Ha 0a3e OCHOBHOTO oO0IIero oOpa3oBaHUs, IPedycMaTpHBAOILINE
MHTCHCHBHYIO 00IIe00pa3oBaTeIbHYI0 IOATOTOBKY OOYYalOIIMXCSl C BKIIOYEHHEM MPHUKIATHBIX MOIYyIeH,
COOTBETCTBYIOIINX MPO(eCcCHOHATBHOM HAIIPaBICHHOCTH, B T.4. C YYETOM IIPUMEHEHHS TEXHOJIOTHI IUCTaHIMOHHOTO
3JIEKTPOHHOTO O0YUIEHUS»;

Meroaudeckre peKOMEHIAINH 10 pealn3aliy CPEIHET0 001Iero 00pa3oBaHus B IPeenax OCBOCHHs 00pa30BaTeNbHOM
MPOTPaMMBI  CpPEHETO TMPO(ECCHOHANILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOrO obOmero ob6pasoBanus (ITucemo
Munnpocseenus Poccuu ot 01.03.2023 1. Ne05-592);

IIpumepHas paGoyas mporpamma o0ImeoOpa3oBaTeNbHON yueOHOW auciuIuMHbl «Martemarukay (0a30BbIH ypOBEHb
BapuaHT 2) 11 npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alUii, IPEACTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

TTonmoxenne o paboueit mporpamme 0011e00pa30BaTENBHBIX AUCIUIUIAH € YYETOM NPOo(ecCHOHATBHON HaPaBIEHHOCTH
00pa3oBaTeNbHBIX MPOTPaMM  CPEAHEro MpPodeccCHOHANEHOr0 00pa3oBaHMsl OFOPKETHOrO MHPO(ECCHOHAIBHOTO
obpa3zoBartesbHOro yupexaenus I. byliHakcka «Koiutemk 5JKOHOMUKH U TPEANPUHAMATEIbCTBAY:

[lonoxeHne o NPAKTHYECKOH MOATOTOBKE OOydYaAIOIIMXCS OFOHKETHOTO MPOPECCHOHANBFHOTO O00pa3oBaTENHHOTO
yupexaenus r. bylinakcka «Kosiek 5JKOHOMUKH M IPEIPHHIMATETbCTBA)

TlonmoxeHne 0 TeKyIeM KOHTPOJIE U MpOMeXKyTouHO! arrectanuu cTyaeHToB I'BIIOY P/I «K3wull», obyuaromuxcs mo
00pa3oBaTeNIbHEIM NTPOrpaMMaM CpeJHero NpohecCHOHATBHOTO 00pa30BaHMUs;

IMonoxxenne o (opmupoBaHuu (OHAA OLIEHOYHBIX CPENICTB Ul NMPOBEICHHs TEKYIIEro KOHTPOJIS YCIIEeBaeMOCTH,
MPOMEXYTOYHON aTTECTAIIMN 00YJAIOMINXCsl OFOKETHOTO MPOQECCHOHATBHOTO

Paccmotpeno nHa 3acemanmu 11K ofmerymanuTapHbIX 1 001e00pa30BaTeNbHBIX TUCIUTUTIH
l'IpOTOKOJ'I Ne 1ot 28» asryct 2023r.
m;
CaxaBaTOBa 3.C.

0)106peH0 metoa. Coerom KOwull
IMporoxkon Ne 1 OT «29» aBrycr 2023r.

MeTOIII/ICT
INacananuena ¥Y.I'

Pa3pa60Tq

ByuaeBa A.M,. - mpenogaBaresb MateMatnku KOull
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHeHUsI MPOrPaMMbI
[Tporpamma oOpa3oBaTeNbHON TUCIUIUIMHEI (Jajilee — TUCIUTUINHEI) «MaTteMaTukay
otpaxaet TpedoBanust PI'OC COO k pe3yabTaTaM OCBOSHHUsSI 00pa30BaTEIbHON MPOTPAMMEI T10
npenMety «Maremarukay. [Iporpamma siBIIsIeTCs 9aCThIO OCHOBHOW 00pa30BaTeNbHOM
nporpammel  (ganee — OOII ) B coorBercTBuu ¢ ®I'OC CIIO nmo cnenmansuoctu 29.02.10
KonctpynpoBanue, MOACIMPOBAHUE U TEXHOJIOTHS U3IEIHUH JIETKOW MPOMBIIUIEHHOCTH (110
BUJIaM) U OCBaMBaeTCsi Ha 0a30BOM ypOBHE.

1.2. MecTo TUCHHUILINHBI B Y4e0OHOM ILJIaHE:

O6meoOpa3oBarenbHas AUCHUIUIMHA «MaTemMaTuka» OTHOCUTCS K 0O0pa3oBaTeIbHOM
npeaMmeTHoi obmactu «Marematnka ¥ uHpopmarukay OI'OC COO, BXomuT B coOCTaB
00s13aTeIbHBIX TUCIUILIMH OJ10Ka 00meoopazoBaTenbHbIX AucUIUIMH OOII-IT ®I'OC CIIO nmo
CIEIUAILHOCTH C TIOJyYeHUEM KBaTU(UKALUN CPEIHETO 3BEHA «TEXHUK-KOHCTPYKTOP»

1.3. I_Ie.]'ll/l U IINTIAHUPYEMBIC PE3YJbTATHI OCBOCHUSA TUCHHUIIJINHBI:

1.3.1. Ieju TUCHUTIITHHBI
Cogepxanue nporpamMmbl 00I1e00pa3oBaTeIbHON JUCHUILTUHBI «MareMaTrukay HamnpaBlIeHO Ha
JOCTIIKEHHUE CIICAYIOMUX Ieliei: (OpMHUPOBaHHE KYIbTYpPhl UYHUTATEIBCKOTO BOCHPUATHS U
MOHUMAHUSA JIUTEPAaTypPHBIX TEKCTOB, UWUTATEIIbCKOW CAMOCTOSITEIBHOCTHU U PEYEBBIX
KOMIIETEHIIUH.

1.3.2. [Inanupyemble pe3yabTaThbl 0CBOEHH 00111€00pPa30BaTE/IbHON THCHHUIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHNe IUCIUIUIMHA UMEET MPpH (popMupoBaHuH U pa3BuTuu ooumx (nanee — OK) u
npodeccuoHanbHbIX (nanee — [1K) komneTeHuMA CTpEMUTBCS K JOCTHKEHUIO TMYHOCTHBIX
pesyabtaroB (JIP) mo cnennansaoctu 29.02.10 KoncrpynpoBanue, MOASTUPOBAHHE U
TEXHOJIOTUS U3/I€IUH JETKOW MPOMBIIIIEHHOCTH (TI0 BUAaM)

O0mme KoMIeTeHIUA Ilnanupyemble pe3yJibTaThl 00yUeHH S
Oo0nme JncuunjanHapHbie
OK 01 BeiOupats criocoObI |- TOTOBHOCTB K TPYAY, -BJIAJCTh METOJAMH JIOKA3aTEIbCTB,
pelIeHus 3a1a4 0CO3HAHHE IIEHHOCTH AIrOpUTMaMHU pPEIIeHUs 3a/1a4; YMEHHe
npodeccHoHANEHON MacTepcTBa, TpyIoIoone; (hOpMYIHPOBATh ONPEEIEHHS, AKCHOMBI H
eI TeIbHOCTH - TOTOBHOCTh K aKTUBHOW  [T€OPEMBI, IPUMEHSTh UX, IIPOBOJAHUTH
MPUMEHHUTEIBHO eI TeIbHOCTH ITOKa3aTeIbHBIE PAcCYKIIEHUS B XO/I€ PeIICHUS
K pa3jIMYHBIM KOHTEKCTaM [TE€XHOJOTHYECKOH U 3ajay;
COLIMAILHOM - YMETb OTIEPUPOBATH MOHSATHSIMH: CTEIICHb
HATIPaBIEHHOCTH, qrcla, Jorapu(M Yrcia; yMeHHe BBITIOTHSATH
CIT0COOHOCTE BBIUMCIICHUE 3HAYCHHUN U MPEO0pa30BaHuUs
MHUIIMUPOBATD, BBIPAYKCHHI CO CTETICHSIMU U JIorapudmamu,
[IAHUPOBAThH U [peoOpa3oBaHus IPOOHO-PAMOHATEHBIX
CaMOCTOSITENTLHO BEITIOTHSTH|[BBIPAKECHUH;
TaKyIO JAESITeIbHOCTH; - YMETb OTIEPUPOBATH MOHATHIMH:
- UHTEPEC K Pa3InYHBIM [paIliOHANBHEIE, UPPAIlIOHAIBHEIE,
cthepam mpoheccHoHaNBHOM [TOKa3aTenbHbIE, CTENIEHHBIE, Jorapu(MUIECKHe,
ITeSITENNHLHOCTH, TPUTOHOMETPUYCCKUE YPABHEHUS U
OBjajieHue HEpPaBEHCTBA, MX CUCTEMBI;
YHHUBEpPCATbHBIMU - YMETh OTIEPUPOBATh MOHATHIMHE: (PYHKIIHS,
y4eOHBIMU HenpepbIBHASL (QYHKIWSI, TPOU3BOIHAS,




MMO3HABATEIFHBIMU
MECTBUAMU:

a) 6a30BBIC JTOTHICCKHE
el cTBUS:

- CAMOCTOSITEIILHO
(hopMynupoBaTh U
AKTyaJIM3UPOBATH
Mmpo0iieMy, paccMaTpHUBaTh
ee BCECTOPOHHE;

- yCTaHaBINBATh
CYILLIECTBEHHBIN ITPU3HAK
VT OCHOBaHUS JIJIS
CpaBHEHHMS, KNacCHU(PUKATUH
1 0000IIEHH;

- OTIPEICIIATH LEIH
InesITeIbHOCTH, 331aBaTh
MapaMeTpsl 1 KPUTEPUH FIX
ITOCTIKEHHS,

- BBISIBJISIT
BAKOHOMEPHOCTH U
MPOTHUBOPEYHNS B
[paccCMaTpUBAEMBIX
IMIBJICHUAX

- BHOCUTh KOPPEKTHBEI B
MEATCIIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJbTATOB
[1eJIsIM, OTICHUBATh PUCKH
MOCIIEACTBUN IEATEIHHOCTH;
- pa3BUBATh KPEaTHBHOE
MBIIUICHHE TIPY PEIICHUN
PKU3HEHHBIX POOIIeM

0) 6a3oBbIC
MCCIIeTOBATENbCKIE
InelcTBUS:

- BIIa/ICTh HABBIKAMH
yaeOHO-HCCIIeTOBATEIbCKON
1 TIPOSKTHOMN JEATEIhbHOCTH,
HABBIKAMU pa3pelIeHus
pobIieM;

- BbISABJIATDH IIPUYHUHHO-
CIIeJICTBEHHBIE CBSI3U U
AKTyaIM3UpOBaTh 33124y,
BbBIIBHUI'aTb TUIIOTE3Y €€
[pEeIIeHNs, HAXOTUTh
ApPTyMEHTHI JUIS
IMOKa3aTebCcTBa CBOUX
YTBepXKACHUH, 3a/1aBaTh
MapaMeTpsl ¥ KpUTEPUN
[PEILICHHUS;

- aHATTM3NPOBAThH
[OJTy4eHHBIE B XOJI€
[pELIEHUs 3a1a91
[pE3yIBTaThl, KpUTHYECKHU
OIICHUBAThH UX
ITOCTOBEPHOCTH,
[IPOTHO3UPOBATh U3MEHEHUE
B HOBBIX YCIIOBHSIX;

nepBooOpa3Hasi, OIpeeTICHHBII HHTETpa;
[YMETh HaXOAWUTh IPOU3BOAHBIC 3JIEMEHTapHBIX
(YHKIM, UCTIONB3YS CIPABOYHBIC MAaTEPHAIIBL;
MICCIIeZIOBATh B MIPOCTEHIINX CIydasX (QYHKIUU
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U
HaMEHBIINE 3HAYCHUS! PYHKIHI; CTPOUTH
rpaKi MHOTOWIEHOB C UCIIOJIb30BaHUEM
anmapaTa MaTeMaTHIECKOTO aHAJIN3a;
PUMEHSTH TPOU3BOAHYIO IIPH PELICHUH 3aa4
Ha JIBIKEHHE; peIIaTh MPaKTHKO-
OPHEHTHPOBAHHBIC 33/1a41 Ha HAUOOJIBIINE U
HaMEHBIINE 3HAYCHHUS], HA HAXO0XKJCHUE TTYTH,
CKOPOCTH U YCKOPEHHSI,;

- YMETh ONEPHPOBATh TOHATHSIMHU:
panroHatbHas QYHKIHS, TTOKa3aTenbHast
(dyHKLMS, cTeneHHas QyHKUUS,
morapudmmuyeckas GyHKIHA,
TpUTOHOMETpUYecKre (PYHKITUH, 0OpaTHBIE
(YHKLMH; YMEHUE CTPOUTH TpauKu N3yUCHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPadUKH TIPHU N3yUEHUH|
[POLIECCOB U 3aBUCHMOCTEH, IPU PEIICHUH
3a1a4 U3 Jpyrux y‘Ie6HLIX mpeaAMETOB U 3aa4
13 peanbHOW )KU3HU; BRIpaXaTh popMynamu
3aBICHMOCTH MEXIy BeJIHIHHAMU;

- YMETh pC€lIaTh TCKCTOBLIC 3a/la4 pa3HbIX
TUIIOB (B TOM 4YMCJIC Ha MMPOUCHTHI, J0JIN U
YacTH, Ha IBIKEHHE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a/1a91 U3 00JIaCTH
YIIpaBJICHUS JITUYHBIMHA U CEMEMHBIMU
(hMHAHCAMM); COCTABIISITh BEIPAKCHHUS,
YpPaBHEHHSI, HEPAaBEHCTBA M UX CHCTEMBI T10
[YCIIOBHIO 331a4H, UCCIIE0BATh MOTyYCHHOE
[pellICHHUE M OLIEHUBATh MPaBAONIOA00HOCTh
[PE3YJIBTATOB;

- YMETh ONIEPHPOBATh MOHATHSIMU: CpPEIHEe
aprdMeTHYECKOE, MeIMaHa, HanOoJbIIIee 1
HavMEHBIIIee 3HAUCHHS, pa3Max, TUCIIePCHS,
CTaH/IapTHOE OTKIIOHEHHE YMCIIOBOrO Habopa;
[YMETb U3BJIEKATh, UHTEPIIPETUPOBATD
MH(OPMAITUIO, IPECTABICHHYIO B TA0OIHUIIAaX, HA
ImarpaMmax, rpadukax, OTpaXkarollyro CBOHCTBA]
[P€AJIBHBIX ITPOLICCCOB U HBHCHHﬁ; MMpeaACTaBJIATh
MHGOPMAITUIO C IIOMOIIBIO TAOJIHII U TUArPaAMM;
MCCIIeI0BAaTh CTATUCTUYECKHE IaHHbIE, B TOM
YHCIIe C TPUMEHEHHEM IrpaMIecKuX METOI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPHPOBATh MOHATHSIMU: CITyYaiHBIN
OIIBIT M CITy4aifHOE COOBITHE, BEPOSTHOCTh
CITy4aifHOTO COOBITHS; YMEHUE BBIYUCIISATH
BEPOSITHOCTh C UCTIOIB30BaHHEM IpadhUIecKuX
METOI0B; IPUMEHSATH (DOPMYIIBI CIIOKEHUS U
[YMHOXXEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(akThl ¥ (HOPMYITBI TP PELICHUH 3a]1a4;
OLIEHUBATH BEPOSITHOCTH peaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHbIMU BEJIMUNHAMU;
YMEHHE IPUBOAUTE IIPUMEPHI IIPOABJICHUA
3aKOHa OOJIBLIMX YUCEN B IPUPOAHBIX U

O6H.ICCTB6HHLIX SIBJICHUAX,




-- YMETh IEPEHOCHUTH
3HAHUS B TIO3HABATCIHHYIO
1 IPAKTHICCKYIO 00JIacTH
PKU3HEAEATETHbHOCTH;

- YMETh UHTETPUPOBATh
BHAHUS U3 Pa3HBIX
MMPEAMETHBIX 00J1acTei;

- BELJIBUTATh HOBBIE HIEH,
[peiaraTh OpUrHHAIBHBIC
MTOIXOJIBI ¥ PEIICHNUS;

1 CTIOCOOHOCTH MX
MCTIOJb30BaHMYS B
[M03HABaTEIbHOU U
COIIMaTbHON MPaKTHKE

- YMETb OTIEPUPOBATH MOHATHIMH: TOUKA,
psiMasi, IIIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN
[YTOJI, CKPEIIUBAIOIIHECS MIPSIMEBIE,
MapauIeTbHOCTh U IEPIICHIUKYIIPHOCTh
MPSAMBIX U TUNIOCKOCTEH, YTOJl MKy PSIMBIMH,
[YTOJT MEXKY MPSIMOM U TIIOCKOCTHIO, YTOJT
MEX/Ty TIOCKOCTSIMH, PACCTOSIHHE OT TOYKH [0
[IOCKOCTH, PACCTOSTHHE MEXY TIPSIMBIMH,
[paccTosiHuE MEXY TNIOCKOCTSMH; YMEHUE
MICTIONTb30BAaTh MPH PEIICHUH 3a/1a4 H3yUCHHbIE
(haKTHI ¥ TEOPEMBI IUTAHIMETPHH;, YMEHHE
OLICHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOLIETO
MUpa;

- YMETb OTIEPUPOBATH MMOHATHSIMH:
MHOTOTPaHHUK, CEYCHUE MHOTOTPaHHUKA, KYO,
napaienenumesn, npu3Ma, nupaMua, Gurypa u
[MOBEPXHOCTH BpPAIICHUS, IIFITHHAP, KOHYC, Iap,
cthepa, cedeHust GUTYpHI BpaIIeHUs, TNIOCKOCTb,
Kacaromasicsi cepbl, HHUINHIPA, KOHYCa,
[I0IIA(b TIOBEPXHOCTH MTUPAMUIIBI, TIPU3MEI,
KOHYcCa, [FTUH/IPA, TUIOMAas cepbl, 00beM
KyOa, MPsIMOYTOJIBHOTO Mapaliesienune 1a,
MUpaMUIbL, IPU3MBI, HUIHHIPA, KOHYyCa, 11apa;
yMeHHEe N300pakaTh MHOTOTPaHHUKA U
ITOBCPXHOCTU BpalllCHUsA, UX CECUCHHUA OT PYKH, C
IMIOMOLIBIO YCPTECIKHBIX MHCTPYMCHTOB 1
DIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
[PaCIiO3HaBaTh MMPAaBUJIILHBIC MHOT'OT'PaAHHHUKH

- YMETh OTIEpPUPOBATH MOHATHSIMIU: IBUKCHHE B
[MPOCTPAHCTBE, MOI00HbIE (PUTYPHI B
[IPOCTPAHCTBE; NCIONB30BaTh OTHOLICHUE

101 IeH TTOBEPXHOCTEH U 00bEMOB MOT00HBIX
(UTYp IIpH pelIeHNH 3a/1a4;

- YMETh BBEIYUCISATh TEOMETPUUYECKUE BETMIMHEI
(ITMHA, YTOJI, TUIOIA/lb, 00BEM, TUIOIA b
[MOBEPXHOCTH ), UCTIONIB3YS N3yUYEHHBIC (DOPMYIIBI
1 METOJIBI;

- YMETh ONIEPUPOBATH ITOHATUAMU:
PSMOYTOJIbHASI CHCTEMa KOOP/INHAT,
KOOPIMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAISIPHOE MTPOU3BENICHHE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA HA YMCIIO; HAXOUTH C TOMOIIIBIO
M3YYIEeHHBIX (OPMYIT KOOPIUHATHI CEPETUHBI
OTpPE3Ka, paCCTOAHUEC MEXKIY ABYMA TOUKAMU,

- YMETh BEIOMPATh ITOAXO AN N3yIESHHBIN
METO/T JIJIsl pEIIeHNUs 3a]a9u, PacliO3HABaTh
MATEMATHUYCCKUC (baKTBI N MaTEMAaTU4YCCKHUEC
MOICIIU B IIPUPOAHBIX 1 O6IlIeCTBeHHI)IX
IBJICHUSIX, B HICKYCCTBE; YMEHHE IPUBOJUTD
[IPUMEPBI MATEMATUYECKUX OTKPBITHIA
[POCCUICKON U MUPOBON MaTeMaTU4eCKON HayKH.
- YMETh OIIEPUPOBATH MOHATHUSIMU: ONPEACICHHUE,
AKCHOMa, TEOpeMa, CIIeCTBUE, CBOMCTBO,
[PU3HAK, I0KAa3aTeNbCTBO, PABHOCHIILHBIE
(hopMyIHpOBKY; YMEHHE POPMYITHUPOBATH

O6paTHOe 1 IPOTHUBOIIOJIOKHOC YTBEPIKACHHC,




[IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,
MICIIOJIb30BaTh METOJ MaTEMATHYECKON
MHTyKIUW; TIPOBOAUTH J1OKa3aTeJIbHbIC
[paccy>kIeHus! IpYU PEeLIeHUH 3aa4, OLICHUBATh
ITOTUYECKyIO PaBUIBHOCTh PACCYXACHUH;

- YMETh OTIEpUPOBAThH MOHATHSIMU: MHO>KECTBO,
[10IMHO>KECTBO, OIIEpalliy HaJl MHOXKECTBAMH;
YMEHHE HCIO0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH anmapar AJs ONHCaHUs
[peaIbHBIX IPOLIECCOB U SIBICHUH IIPY PEIICHUH
3a71a4, B TOM 4UCIIE U3 IPYTrUX y4eOHBIX
[peIMETOB;

- YMETh ONIEPHPOBATH MOHITUSIMU: Tpad,
CBSI3HBIN Trpad), 1epeBo, MUK, Tpad Ha
[I0CKOCTH; YMEHHE 3aJlaBaTh U ONUCHIBATH
rpadbl pa3THYHBIMEA CLIOCO0aMU; UCTIONB30BAThH
rpadsl IPH pPEIICHUH 3a1ad;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMU:
coueTaHue, IepeCcTaHOBKA, YHCIIO COYETaHUH,
YMCIIO IepecTaHOBOK; OMHOM HbloTOHA; ymMeHue
MPUMEHATH KOMOMHATOPHBIE (PaKTHI U
[paccyXIeHus AJs pelieHrs 3a1ay;

-yMETb ONIEpHUPOBATh MOHATUAMU: HATypajIbHOE
[4HCII0, LI€JI0€ YUCII0, OCTATOK [0 MOIYJIIO,
[paliioHaIbHOE YUCII0, HPPAI[IOHAIBHOE YUCIIO,
MHO>KECTBA HaTypaIbHbIX, IIEJBIX,
[pallOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;
[YMEHHE HCIO0JIb30BaTh IPU3HAKHU JAEIUMOCTH,
HAaUMEHBIINI OOIIMI AeIUTEb U HaUMEHBIIIEES
oO1iee kpaTHoe, anroput™ EBknuna npu
PEILICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMU CUICTEMaMH CUMCIICHUS;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMH:
CTETIEHb C LeJIbIM TT0Ka3aTeIeM, KOPEHb
HaTypaJbHOW CTENIEHH, CTEIICHB C
[pAIlOHANBHBIM TTOKA3aTeNIeM, CTETIEHD C
IneficTBUTENILHBIM (BEILIECTBEHHBIM )
[okasareieM, Jorapiudm 4ncia, CHHYC, KOCHHYC
1 TAHTEHC MPOM3BOJIHBHOTO YNCIIA;

- YMETb ONIEpUPOBATh MOHATHSIMH: TOXJIECTBO,
TO’KAECTBEHHOE NTPpeo0pa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUI U
HEPaBEHCTB, PABHOCHIIBHOCTh YPaBHEHHH,
HEpaBEHCTB M CUCTEM, palliOHAJIBHEIE,
MppanroHaNbHbIe, IOKa3aTeIbHbIE, CTEIICHHBIE,
morapugMuyeckre, TPUrOHOMETPUIECKUE
YpaBHEHHS, HEPABEHCTBA U CUCTEMbI; yMEHHUE
[peraTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
[MOMOIIIbIO PA3IMYHBIX IPUEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C
[apaMeTpoM; IPUMEHTh YpaBHEHNS,
HEPAaBEHCTBA, MX CHCTEMBI JJIS PEIICHHS
MaTeMaTHYeCKUX 3a7a4 U 337a4 U3 Pa3TuIHbIX
oOacTell HAyKu U peanbHON )KHU3HU;

-yMETh CBOOOZHO ONIEPUPOBATH MOHATUSIMH:
rpaduk QyHKIMH, 0OpaTHAS QYHKIHS,
KoMIo3uus QyHKUWH, TUHEHAs GyHKUUS,
KBagpaTHyHas QyHKUUS, cTeneHHas QyHKIUS C




L1eJIBIM II0Ka3aTelIeM, TPUTOHOMETPUUECKHE
(yHKUMH, 00paTHBIE TPUTOHOMETPHUUECKHUE
(hyHKIIMN, TTIOKa3aTeabHas | JIorapudMudeckas
(YHKIMH;, YMEHHE CTPOUTH rpaduku QYyHKIHH,
BHITIOJTHSATH TPeoOpa3oBaHus TpauKoB
(hyHKITHIA;

YMEHHE NCTIONB30BaTh rpadukul (pyHKITHH 11
3y4eHHS IPOLIECCOB M 3aBUCUMOCTEN IpU
[PELLICHHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB
1 13 peasbHOM KU3HU; BRIpaXKaTh (OpMyIaMu
3aBHCHUMOCTH MEKAY BEIMUNHAMUY;

[YMEHHE CBOOOIHO ONEPHUPOBATh MOHATHIMU:
YEeTHOCTh (PYHKIHMH, TIEPHOANIHOCT (PYHKIIUH,
OrpaHU4EeHHOCTDH (DYHKLIUH, MOHOTOHHOCTh
(YHKLIUH, SKCTpeMyM (DYHKIMHK, HAaUOOJbIIee 1
HanMeHbIlIee 3HaYCHUST QYHKIMH Ha
[IPOMEKYTKE; YMEHHE IPOBOAUTH UCCIICAOBAHNE
(hyHKITHH;

[YMEHHE HCIOJIb30BaTh CBOMCTBA U TpaUKH
(OYHKITHI TS pelieHus] ypaBHeHUH, HEPaBEHCTB
1 33714 C TapaMeTpaMu; n300paxarb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U HX CUCTEM;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMU:
[0CJIe10BaTeIbHOCTD, apUPMETHIECKAS
[pOTpeccHsi, FeOMeTpUIecKas POrpeccus,
OeCKOHEYHO yOBIBAIOINAS TEOMETPUIECKAS
[Iporpeccusi; yMeHue 3a1aBaThb
[0CJIeI0BaTEILHOCTH, B TOM YHCJIE C TIOMOIIBIO
[PEKYPPEHTHBIX (GopMyI;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
HEPEPHIBHOCTH (QYHKIIUH, ACUMITOTHI rpaduka
(yHKLMH, IepBasi ¥ BTOpasi IPOU3BOAHAS
(hYHKITHH, TEOMETPUICCKHIIA U (PU3NICCKHIA
CMBICJI IPOU3BOAHOM, IEPBOOOPa3Has,
OTIpeIeNIeHHBII HHTErpalT; yMEHHe HaXOUTh
AcUMIITOTHI Tpaduka GyHKLINHU; YMEHUE
BEIYUCIISITH IPOU3BOJHBIE CYMMBI,
[POM3BEICHHSI, YACTHOTO U KOMITO3HIIUU
(YHKIUI, HAXOUTH ypaBHEHHE KacaTeJIbHOM K
rpaduky QyHKINN;

[YMEHHE HCIIOIb30BaTh MPOU3BOTHYIO JIJIsS
MccIieTIOBaHUsT QYHKIUMA, IJTsl HAXOXKICHUS
HAMTYUIIETO PEIICHNs B IPUKJIAAHBIX, B TOM
HCIIe COLUATBHO-9KOHOMHUYECKUX
(bu3nUecKuX 3a1a4ax, JJisl OnpeeTIeHus
CKOPOCTH U YCKOPEHHS; HAXOJUTh TUIOLIAIN 1
00BEMBI (PUTYP C TOMOILBIO HHTETPaIa;
[PUBOJIUTH MPUMEPHI MATEMATUIECKOTO
MOJICITUPOBAHNS C TOMOIIBIO

¢ hepeHnranbHBIX ypaBHEHUI,

- YMETh ONIEPUPOBATH MOHITUSMU: KOMILIEKCHOE
YHCII0, COMPSDKEHHBIE KOMILICKCHBIE YHCIIA,
MOJYJIb U apIyMEHT KOMIUIEKCHOTO YHMCIIa,
(hopma 3arucH KOMITJIEKCHBIX YUCEI
(reoMeTpuUecKasi, TPUTOHOMETpHYECKas U
anreOpanveckas); yMeTh IPOU3BOIUTD
aprudMeTHYECKHE IEHCTBUS C KOMIIEKCHBIMU




UKCIIAMU; IIPUBOIUTH IIPUMEPBI HCITOJIB30BaHUS
KOMIUIEKCHBIX YHCEN;

- yMETh CBOOOTHO ONIEPUPOBATH MTOHATHAMHU:
cpenHee apupMeTHIecKoe, MeAuaHa,
HanOoJbllee 1 HAMMEHbIIIEE 3HAUCHHSI, pa3Max,
Imucnepcusi, CTaHAapTHOE OTKJIOHEHUE NS
OTMCaHUS YHACIOBBIX JAHHBIX; YMEHUE
MICCJIEIOBATh CTATHCTUYECKHUE JAHHBIE, B TOM
4Kcie ¢ MPUMEHEHHEM rpa)uuecKuX METOIOB U
IIEKTPOHHBIX CPENCTB; rpaduuecKu
icClIeI0BaTh COBMECTHBIE HAOIIOACHUS C
[MOMOLIBIO IHMarpaMM pacCEeUBaHUs U JIMHENHOMN
[perpeccuu;

- YMETh HaXOANUTh BEPOSTHOCTH COOBITHH C
MCTIONIb30BaHUEM IPpa)UIeCKUX METO/IOB;
PUMEHSTh AJIS peleHus 3aaa4 GopMyIIbl
CIIOXKECHHS 1 YMHOKEHUS BEPOSTHOCTEM,
(hopMyITy TTOITHOHW BEPOATHOCTH, POPMYITY
bepHym, koMOMHATOpHBIE (aKTHI M HOPMYJIBL;
OLIEHUBATh BEPOSITHOCTH PEeajIbHBIX COOBITHI;
[YMEHHE ONIEpUPOBATh MOHATHAMH: CITy4aiHas
BeIMUMHA, pacrpeiesieHle BEpOITHOCTEH,
MaTeMaTHYeCKOe OKUJJaHKe, TUCTIEPCUs U
CTaHJAapPTHOE OTKJIOHEHUE CIIy4aliHOU
BEIMYHUHBL, PYHKIIUH PaCIIpEACTICHUS 1
[IOTHOCTH paBHOMEPHOTO, TIOKA3aTeNbHOTO U
HOPMaJIBHOTO pacrpeesIeHH; yMEHHE
MICIIONIb30BaTh CBOMCTBA U3YYECHHBIX
pacrpenesneHui Ui peleHus 3a1ay;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJBIINX
IMCEeT, METObI BEIOOPOYHBIX HCCIIEIOBAHUIA;
YMEHHE MTPUBOJAUTH IPUMEPHI IPOSABICHUS
3aKOHa OOJBIINX YUCEN B IPUPOAHBIX H
0OI1IECTBEHHBIX SIBICHUSX;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
TO4YKa, MpsiMast, TNIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, INTOCKUI yToJI, ABYTPaHHBIN yTod,
TPEXTPaHHBIN YToJl, IepeCEeKaroInecs,
MapajuieIbHbIE ¥ CKPEIIMBAIOIINECS TPSMBIE,
[apajuieIbHOCTh U NIEPIeHIUKYIIPHOCTh
[IPSIMBIX U TUIOCKOCTEH, YTOJI MEXy NIPSIMBIMU,
[YTOJI MEXY IPSIMOM U IUNIOCKOCTBIO, YTOJI
MEX1y MIIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh
[IpY PELICHUH 3a7a4d U3y4eHHbIE (aKThI U
TEOpEMBI INTAHUMETPHHN; YMEHHUE OLICHUBATh
[pazMepbl 00bEKTOB B OKPYKAIOIIEM MHUDE;
[YMEHHE OTIIEpUPOBATH MOHATHSIMMU:
MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHHKA,
[paBUJILHBI MHOTOTPAHHUK, TIPHU3MA,
mupamuia, GUrypa v MoBEpXHOCTh BPAILCHHS,
UTMHIP, KOHYC, ap, cdepa, pa3BepTka
[MOBEPXHOCTH, CEYCHNS KOHyCa M LMIMHIPA,
MapauieIbHbIE OCH MIIM OCHOBAHHUIO, CEUEHUE
[1apa, II0CKOCTb, Kacarouascs cepsl,
[MIMHpPA, KOHYyCa; YMEHHE CTPOUTH CEUEHHE
MHOTOTpaHHMKA, ©300pakaTh MHOTOTPaHHUKH,
(Uryphl M TIOBEPXHOCTH BPAILICHHS, UX CEUCHUS,
B TOM YHCJIE C TIOMOIIBIO 3JEKTPOHHBIX CPEJICTB;




[YMEHHE MTPUMEHSATH CBOMCTBA T€OMETPUIECKIX
(uryp, caMocTosATENEHO POPMYITUPOBATH
oTIpeieNieHNs N3y4aeMbIX (PUTYD, BBIIBUTATh
TUITIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuyeckux (puryp, 000CHOBBIBAThH UIIH
OMpoBepraTh UX; yMEHHE IPOBOANUTH
KJIaCCU(HUKAIIIO (PUTYP IO pa3TUIHBIM
MpH3HAKaM, BBITIOIHATH HEOOXOIMMBIE
IMOTIOTHUTENBHBIE TTOCTPOCHHUS,;

- YMETh CBOOOHO OIIEPHPOBATH MOHATHSIMHU:
rI0IIans GUTrypbl, 00beM QUTyphl, BETHINHA
yTJ1a, pACCTOSIHHE OT TOYKH JI0 TIOCKOCTH,
[paccTosiHUE MEXIY IPSMBIMHU, PACCTOSIHUE
MEXTy TIOCKOCTSIMHU, TIOMIA b Cephl,
MIOIIAAb TOBEPXHOCTH MUPAMHIBI, IPU3MBI,
KOHYca, [IIIUHpa, 00beM Ky0a,
MPSIMOYTOJILHOTO MapaJuIeTIeTnITe 1a, THPAMHUIBI,
MPU3MBI, IIITUHIPA, KOHYCAa, Iapa; YMEHHE
HaXOJIUTHh OTHOLICHHE 0OBEMOB MOAOOHBIX
puryp;

- yMETb CBOOOHO OIEPUPOBATH IOHATUSIMHU:
IMBI>KEHHE, TIApaJUICIBHBINA IEPEHOC, CAMMETPHS
Ha MJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
MpeoOpazoBaHue MoI00Ws, TOAOOHBIE PUTYPHI,
[YMEHHE paclo3HaBaTh paBHbIC U IOAOOHBIE
(UTypBI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
ApXUTEKTYype; YMEHHE UCIOIb30BaATh
TEOMETPHYECKHE OTHOMICHHS, HAXOIUTh
reoMeTpryYecKre BeTMUMHBI (JJINHA, YTOII,
[I011a/1b, 00bEM) P PENICHUH 33134 U3
IMpyTUX y4eOHBIX IPEIMETOB U U3 PEATbHOM
PKU3HM,

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMH:
MPsIMOYTONIFHAS CHCTEMa KOOPINHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOHU3BEJICHHE BEKTOPA Ha
YICII0, PA3JIOKEHHE BEKTOpa 10 Oa3wucy,
CKaJISPHOE TPOU3BE/ICHUE, BEKTOPHOE
[pOM3BE/ICHIE, YTOJI MEKAY BEKTOPaMH; YMEHHUE
ICIIOJIB30BATh BEKTOPHBIA U KOOPAMHATHBIN
METO/T JIJIsl pEIICHUS TEOMETPUICCKHX 3a/1a4
3ajau Ipyrux yueOHBIX MIPEMETOB;
OTIEpUPOBATH OHITHSIMH: MaTpuia 2x2 u 3x3,
OTIpeeTUTENh MATPHUIIBI, TEOMETPHUECKUN
CMBICIT OTTPEJICITUTES

- YMETh MOJICIIUPOBATh PealbHbIe CUTYallud Ha
SI3BIKE MaTEMATHKH; COCTABIISTh BBIPAKEHUS,
YpaBHEHUS, HEPAaBEHCTBA U X CUCTEMEI 110
[YCIIOBHIO 3a1a4M, UCCIIEIOBATH MIOCTPOSHHBIC
MOJIENTN C UCTIOJIL30BAHUEM arliapaTa anreopsl,
MHTEPIPETHPOBATH MOJTYUYCHHBIN pe3ybTaT;
CTPOHUTH MaTEMAaTUYECKUE MOJIENIU C TTIOMOIIBIO
reOMETPHUYECKHX TTOHATUI U BETMYWH, PeliaTh
CBSI3aHHBIE C HUMU IPAKTHYECKHE 331a4H;
COCTaBJISATH BEPOSTHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT;
peraTh NpUKJIaHbIe 3aJa49d CPEeICTBAMU

MAaTEMATHYCCKOT'O aHaJIn3a, B TOM 4YHUCJIC
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COLIMAJIEHO-3KOHOMHUYECKOr0 ¥ (PU3UIECKOro
XapakTepa;

- YMEHHE BBIOUPATh MOIXOAALIMNA METO IS
[pEIICHNUS 3a7a4¥; IOHUMaHUe 3HAYMMOCTH
MaTeMaTHKU B U3Y4E€HUU PUPOAHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHUIA; yMEHHE
[pPaCTIiO3HaBaTh IPOSBICHNE 3aKOHOB MaTEMATHKH
B NCKyCCTBE, YMEHUE NIPUBOJUTE IIPUMEPEI
MaTEMaTUYECKUX OTKPBITUI POCCUICKON U
MHUPOBOM MaTeMaTUYECKON HAYKH

OK 02 Wcnonp3oBath
COBpEMEHHBIE CPEICTBA
MOKCKa, aHAJIN3a U
WHTEpIpETAIUH
HH(DOpPMAITH, ’
MH(POPMAITMOHHBIC
TEXHOJIOTHH JIJIS
BBIMTOTHEHUS 33124
mpohecCHOHANTBHOMN
IESATEIIbHOCTH

B o6macTy eHHOCTH
HAYYHOTO TTO3HAHHUS:
-chopMHPOBAHHOCTH
MHUPOBO33PEHHA,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[pa3BUTHUS HAYKU U
0OIIIeCTBEHHOMN TIPAKTUKH,
OCHOBaHHOTO Ha TUAJIOre
KYJIBTYp, CIIOCOOCTBYFOIIETO
OCO3HaHHWIO CBOETO MECTa B
[OJINKYJIETYPHOM MHUPE;

- COBEPIIICHCTBOBAaHUE
SI3BIKOBOM M YUTATENIbCKOU
KYJIBTYphI KaK CpeCcTBa
B3aMMOJICUCTBUSA MEXKIY
ITIO/TbMH M TIO3HAHUS MUDPA;
- OCO3HaHWE IICHHOCTH
Hay4YHOU JESTEIbHOCTH,
FOTOBHOCTh OCYIIECTBIIATh
[IPOEKTHYIO U
MICCIIETOBATEIHCKYTO

e TEIbHOCTD
WHAWBHUIyaJIbHO U B TPYIIIIE.
OBiajgeHue
YHHUBEPCATbHBIMU
yaeOHBIMU
MMO3HABATEILHBIMU
ITelICTBUSIMHU:

B) pabota c HHpOPMAIUCH:
- BIIa/ICTh HABBIKAMH
rmosrydeHus nHpopmanuu u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTETLHO
OCYIIECTBIISTH TIOUCK,
AHATTN3, CUCTEMATU3AIINIO 1
MHTEPIPETAIUIO
MHGOPMAITUHN PA3THIHBIX
BUIOB 1 (hopM
[IpeICTaBIICHNUS;

- CO37aBaTh TEKCTHI B
[pa3IMYHBIX (popMaTax C
y4eTOM Ha3HAYCHHS
WHQOPMAITUH U 1IeIeBO

Ay TUTOPUH, BEIOUpast
ONTUMaNTBbHYIO (OpMy
[Ipe/ICTaBICHUS U

BU3YyaJIN3allU;

- YMETh ONIEPUPOBATH TOHITHIMU:
panroHaNtbHas QYHKIHS, TTOKa3aTenbHast
(dyHKLMS, cTeneHHas QyHKUUS,
morapudmmuyaeckas GyHKIHA,
TpUTOHOMETpUYecKre (PYHKITUH, 0OpaTHBIE
(YHKIIMU; yMEHHE CTPOUTH rPpaKK U3yICHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPadUKH TIPHU N3yUEHUH|
[POIIECCOB U 3aBUCUMOCTEH, IIPH PEIICHUN
3ajay 13 Opyrux y4eOHBIX MPEIMETOB U 3a/1a4
13 peanbHOW )KU3HU; BBIpAXaTh PopMynamu
3aBUCHMOCTH MEKITY BETMUYHUHAMU;

- YMEThb OIICPUPOBATH ITOHATUAMMU: TOKACCTBO,
TO’KAECTBEHHOE MTPe0o0pa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUH U
HEpaBEHCTB, PABHOCUIILHOCTh YPaBHEHUH,
[HCPAaBCHCTB U CUCTEM, pallUOHAJIBHBIC,
MPpPAlMOHAIIBHBIC, ITOKAa3aTCIIbHBIC, CTCTICHHEIC,
morapugMuIecKre, TPUrOHOMETPUICCKUE
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI;, YMETH
[p€IIaTh YpaBHCHUA, HCPABCHCTBA U CUCTEMEI C
[MOMOIIBIO PA3IMYHBIX IPUEMOB; peIIaTh
YpaBHCHUS, HEPABEHCTBA U CUCTEMBI C
[apaMCTPOM; MIPUMCHATL YPABHCHUA,
HEPaBEHCTBA, HX CUCTEMBI JIJISl PEILICHHS
MaTeMaTHUYECKHX 3a/1a4 U 33]1a4 U3 Pa3InIHbIX
o0acTell HAyKu U peanbHON )KU3HU;

- YMETh CBOOOJ/IHO OTIEPUPOBATH MOHSATHIMH:
IBIDKEHHE, TTAPAJUICITBHBIN TIEPEHOC, CHMMETPUS
Ha MJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHue 000U, [T0I00HBIE PUTYDHI;
[YMETh pacro3HaBaTh PaBHBIC U MOJOOHbIC
(UTypBI, B TOM YHCIIE B IPHPO/IE, UCKYCCTBE,
ApXUTEKTYPE; YMETH UCIIOIB30BaTh
reOMETPUUYCCKHIE OTHOIICHUS, HAXOIUTh
reoMeTpUUYECKHE BETUYMHBI (JUTMHA, YTOII,
[UI0I1a/1b, 00bEM) TIPH PEIICHUN 3a/1a4 U3
IMpyrux y4eOHBIX MPEMETOB U U3 PeabHOM
PKU3HU
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- OLICHUBATH
IMOCTOBEPHOCT,
NMEernTHMHOCTh
HGbOpMAIUH, ¢
COOTBETCTBHE MTPABOBEIM H
MOPaTbHO-3THYCCKIM
HOpMaM;

- UCTIOJIb30BaTh CPEJICTBA
MHGOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUM B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIMOHHBIX 32/1a9 C
coOM0JeHreM TpeOOBaHMM
PPrOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHUEHBI,
[pecypcocbepexenus,
[TPaBOBBIX U 3TUYCCKUX
HOPM, HOPM
MH(OPMAITIOHHON
0€30I1acHOCTH;

- BJIaJICTh HABBIKAMH
[pacrio3HaBaHUS W 3aIUTHI
MHpOpMAaIIH,
MHPOPMAaITMOHHON
0e301MacHOCTH JIMIHOCTH

OK 03 ILnanupoBaTs 1
[pear30BLIBATH
COOCTBEHHOE
MpodecCHOHANBHOE U
ITTYHOCTHOE Pa3BUTHE,
MpeANPUHAMATEIBCKYIO
eI TeNIbHOCTD B
nmpodeccuoHanbHOM chepe,
MCIIOJIb30BaTh 3HAHUS T10
(bMHAHCOBOI TPAaMOTHOCTH B
[PA3IIMYHBIX KHU3HEHHBIX
CUTYyaIusx

B ob6mactu myxoBHO-
HPaBCTBEHHOTO
BOCITUTAHUSI:

-- chOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS,
PTUYECKOTO MMOBE/ICHHS;

- CIIOCOOHOCTH OIIEHUBATH
CUTYyaluIo ¥ IPUHUMATh
0CO3HAHHBIE PEIICHUS,
OpUEHTHUPYSICh Ha
MOpasIbHO-HPaBCTBEHHbIE
HOPMBI U IICHHOCTY;

- OCO3HAHUE JTUYHOT'O
BKJIa/1a B [IOCTPOCHHE
yCTOMYMBOro OyIyLIero;
- OTBETCTBEHHOE
OTHOILIEHHE K CBOUM
POTUTENSIM U (WJTH) IPYTUM
UIICHAM CEMBH, CO3aHUI0
CEMbH Ha OCHOBE
0CO3HAHHOTO MPUHSTHS
LIEHHOCTEN CeMENHOMN
PKH3HH B COOTBETCTBUU C
TpaguLUKsIMHU HApOJIOB
Poccuu;

OBitageHue
[VHHBEpCaTbHBIMU
[PEryISTUBHBIMU
ITeICTBUSIMHU:

a) caMOOpraHu3aIvs:

- YMETh ONIEPUPOBATh TOHATHIMH:
[pallMOHAJIBHBIE, UPPALMOHAJIBHEIE,
MoKa3aTelbHbIe, CTENICHHBIE, Jorapu(MuiecKue,
TPUTOHOMETPUUYCCKHE YPABHEHHS H
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETh OIIEPUPOBATH OHATUAMU:
MHOTOTpaHHHUK, CCYCHHE MHOTOTPaHHHUKA, KYO,
apasuteNienue ], Ipu3Ma, nupamuza, purypa u
[IOBEPXHOCTH BpaIllCHUs, UWINHAP, KOHYC, 1Iap,
chepa, ceueHus: GUTypbl BpaIlCHHUs, TUIOCKOCTb,
Kacaroniasicst chepbl, IIMHAPA, KOHYCa,
[JI0IIAab IIOBEPXHOCTHU IUPAMULBI, [IPU3MBI,
KOHYcCa, [IHJIUH/IPA, IUIOIIAh chepbl, 00beM
Ky0a, IPSAMOYTOJBHOTO HapajlIeIeUIIea,
[TMpaMuJIbl, TIPU3MBI, IWIHH/PA, KOHYCA, [1apa;
[YMEHHe n300pakaTh MHOTOTPAHHUKH U
[IOBEPXHOCTH BPAIICHHUS, UX CEYECHHSI OT PYKH, C
[IOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H
DJICKTPOHHBIX CPEACTB; YMETH pacCliO3HaBaTh
CUMMETPUIO B IIPOCTPAHCTBE; YMETh
Pacro3HaBaTh MPABUILHBIE MHOTOIPAHHHUKH;

- YMETb OIIEPUPOBATH OHATUAMU:
[IPSIMOYTOJTbHAS CHCTEMA KOOPMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPTUHATHI
BEKTOpA, CKAIAPHOE MPOU3BEICHHE, YTOJI MEXKIY
BEKTOpaMH, CYMMa BEKTOPOB, POU3BEIECHHUE
BEKTOpA HA YKUCJIO, HAXOJAUTH C ITIOMOLIBIO
M3yUYSHHBIX (OPMYIT KOOPHHATHI CepeTHHbBI
OTpPE3Ka, paCCTOAHUC MEXIY ABYMA TOUKaMU

12




- CAMOCTOSITENTHHO
OCYIIECTBIIATh
MMO3HABATEIHHYIO

e TeNIbHOCTD, BBIABIISAT
MPOOJIEMBI, CTABUTH U
(bopMynupoBartb
cOOCTBEHHBIE 3a7]a9H B
00pazoBaTeILHOM

e TEIbHOCTH U )KU3HCHHBIX|
CHUTYaIusX;

- CAMOCTOSITENTHHO
COCTaBIISITh IUIAH PEIICHUS
[TPOOJIEMBI C YIETOM
MMEIOIIIXCS] PECypPCOB,
COOCTBEHHBIX
BO3MOKHOCTEHN U
[penoYTeHU;

- TaBaTh OI[EHKY HOBBIM
CUTYaIUsIM;
CII0cOOCTBOBATh
(hopMHUPOBaHUIO U
[TPOSIBJIICHUIO LIIUPOKOM
PPYAULIMUA B PA3HBIX
0071aCTSIX 3HAHUH,
IOCTOSIHHO ITOBBIIIATHL CBOM
00pa3oBaTeIbHBINA U
KYJIBTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIB:

1M CIIOJIb30BAaTh IIPUEMbI
pedIIeKcun U OIIeHKH
CHUTYaIuM, BEIOOpa BEPHOTO
[pEIICHUS;

- YMETb OLICHUBATh PUCKH 1
CBOEBPEMEHHO MTPHHUMATH
[PEIIEHUS TI0 UX CHIKEHUIO;
B) YMOIMOHATHHBIHN
WHTEIICKT,
[peIoJaraton it
c(hOpMUPOBAHHOCTb:
BHYTPEHHEW MOTUBALIUU,
BKITFOYAIOIIEH CTpEeMIICHHE K
MTOCTHIXKCHUIO LICJIN 1
YCIIEXY, OIITUMHU3M,
WHUIIMATUBHOCTD, YMEHHUE
IMefCTBOBATh, MICXOIS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKITIOYAIOIICH
CITIOCOOHOCTH IOHNUMATh
SMOIIMOHAJILHOE COCTOSIHHE
IPYTHUX, YYUTBIBATD €r0 IPH
OCYIIECTBICHUH
KOMMYHUKAIIUH,
CITIOCOOHOCTH K COUYBCTBHIO
1 COIIEPEeIKUBAHUIO;

- COIMAIHLHBIX HABHIKOB,
BKJIFOYAIOIIMX CIIOCOOHOCTh
BEICTpAUBATh OTHOIICHUS C
ITPYTHMU JTFOIBMH,
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3a00TUTKCS, TIPOSBIISATH
MHTEpPEC U pa3penaTh
KOH(IIUKTHI

OK 04 D¢ddextuBHO
B3aMMOJICHCTBOBATh U
[paboTaTh B KOJUICKTUBE U
KOMaH/Ie

COTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSTENHLHOCTH 1
CaMOOTIPEICIICHHIO;
-OBJIaJICHUE HaBhIKAMU
yae0HO-
HCCIIeJOBATCIBCKOM,
[TPOEKTHOW U COLIMAJIBHOM
I1esITeIbHOCTH,

OBiagcHuE
[YHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU
TeICTBUSIMMU:

0) coBMecTHas

eI TeIbHOCT:

- IOHUMAaTh M MCII0JIb30BaTh
MPEUMYIIEeCTBA KOMaHTHON
1 MHIWBUIYAIBHOU paOOTHI;
- IPUHUMATH [ETH
COBMECTHOI J€ATENBLHOCTH,
OpraHU30BHIBATH H
KOOPJMHUPOBATH JIEUCTBUS
[10 €€ JOCTHIKEHHIO:
COCTaBJIATE IUIAH JIEHCTBHH,
[pacIpenesnsaTh POJH C
[yI€TOM MHEHUU yYaCTHUKOB
00CY)XIaTh Pe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U
BEITIONHSTE PaboTy B
[YCIIOBUSIX PEaJIbHOTO,
BUPTYaJILHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJIEHCTBHS;

- OCYIIIECTBIISATH MTO3UTUBHOE
CTpaTernuecKoe TIOBEICHNE
B Pa3IUYHBIX CUTYaLUsX,
[IPOSIBIISITH TBOPUECTBO U
BoOOpakeHHe, OBITH
MHUITHATABHBIM.
OBi1agcHuE
[YHUBEPCATbHBIMH

- YMETh OTNIEPUPOBATH MOHITUSIMU: CITy4aiHBIH
OTIBIT U CIIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4alfHOTO COOBITHS; YMETh BBIYHCIIATD
BEPOATHOCTH C UCITIOIb30BaHUEM TPahUIECKIX
METO/IOB; IPUMEHSTH (DOPMYIIBI CIIOKCHUS U
YMHOXEHHSI BEpOATHOCTEH, KOMOMHATOPHEIE
(hakThI ¥ (POPMYITBI TIPH PEIICHUH 33124,
OLIEHUBATH BEPOSITHOCTU pEaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHBIMU BETMUNHAMU;
YMEHHE TIPHBOJIUTE TIPUMEPHI TPOSBICHHS
3aKOHa OOJBLINX YUCEN B IPUPOAHBIX H
0OIIIECTBEHHBIX SIBICHHUSX;

- yMETh CBOOOJTHO OTIIEPHPOBATH TOHATHAMHU:
CTETICHB C IEJIBIM MOKa3aTesieM, KOPeHb
HATYpaNbHOW CTETICHH, CTETICHB C
[pallMOHAIBHBIM MIOKa3aTeNIeM, CTETIEHb C

e CTBUTETHLHBIM (BEIIECTBEHHEIM )
MokasareieM, Jorapudm Yncia, CHHYC, KOCHHYC
M TAHTEHC MPOU3BOJILHOTO YUCIIA;

- yMETh CBOOOJTHO ONIEPHPOBATH TOHATHIMHU:
rpaduk QyHKIMN, 0OpaTHAs QYHKIHS,
KoMITO3uIHs (YHKIWH, THHEHHAs QYHKIUS,
KBa/JlpaTUuHask QyHKIHUS, CTENeHHAs (QYHKIHS C
[IeTTBIM [TOKa3aTesIeM, TPUTOHOMETPHYECKUE
(yHKIIMH, 00paTHBIE TPUTOHOMETPUUECKHUE
(yHKIIMH, TOKa3aTellbHas U JIorapupMIdecKast
(OYHKITNH;, YMETh CTPOUTH rpadpuku PyHKINH,
BBHITTOJTHATH TPpeoOpa3oBaHus TpaguKoB
(hyHKITHIA;

- YMETh HCIOJIB30BATh rPpauKu PYHKIUH 1S
M3y4eHHs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[pPEILICHHUN 3a/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB
1 13 peasibHOM )KU3HH; BBIpaXaTh HopMylaMu
3aBUCHMOCTH MEX/y BeJIMIHHAMU;

- CBOOOJTHO OTIEPUPOBATH OHSITHAMU: YETHOCTh
(YHKIIUH, IEPUOMIHOCTD (DYHKIINH,
OrpaHU4EeHHOCTH ()YHKIIUH, MOHOTOHHOCTh
(YHKLIUH, SKCTpeMyM (DyHKIMHK, HAanOOJIbIIee 1
HarMEeHbIIIee 3HAYCHUST QYHKIMH Ha
[IPOMEKYTKE; YMETh IPOBOANUTH HCCIICAOBAHHE
(yHKIHIH;

- YMETh HCIOJIb30BaTh CBOMCTBA U IpaduKu

(YHKIU IS pelieHus] ypaBHEHUH, HEpaBEHCTB
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[PETYIATHBHBIMH
MECTBUAMU:

') IPUHATHE CEOS ¥ IPYTUX
UTFO e

- IPUHUMATh MOTHUBBI U
ApPTyMEHTHI IPYTHX JIIOCH
[pH aHAIN3€E PE3YIHTATOB
e TeIbHOCTH;

- IPU3HABATH CBOE MPABO U
[IpaBO IPYTUX JIIOJEH Ha
OIITNOKU;

- pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C ITO3UIIUU
ITpyroro 4enoBeka

1 3a/1a4 ¢ TTapaMeTpamu;, n300paxarb Ha
KOOPJMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUH
[YpaBHEHUH, HEPABEHCTB U HX CUCTEM

OK 05 OcymecTBusiTh
[YCTHYIO ¥ TUCBMEHHYIO
KOMMYHMKALIUIO HA
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
[y4eTOM OCOOEHHOCTEM
COLIMAJIBHOTO U
KyJIBTYPHOTO KOHTEKCTa

B 0061aCcTH 3CTETUYECKOIO
BOCIIMTAHUS:

- 93CTETHYECKOE OTHOIIIEHHE
K MUDY, BKJIIOYast 3CTETUKY
ObITa, HAYYHOTO H
TEXHUYECKOTO0 TBOPUYCCTBA,
criopTa, TpyAa u
0OIIECTBEHHBIX OTHOLICHUI;
- CLIOCOOHOCTE
BOCTIPUHUMATH Pa3INIHBIC
BUJIBI NCKYCCTBA, TPAIUIIAN
1 TBOPYECTBO CBOCTO U
ITPYTHX HAPOJIOB, OIYIIATh
SMOLIMOHAIBHOE
BO3/€HCTBHE UCKYCCTBA,;

- yOCKICHHOCTh B
BHAYMMOCTH IS JIMYHOCTH
1 00IIIECTBA
OTEUYECTBEHHOTO U
MHPOBOTO HCKYCCTBA,
PTHHYECKUX KYJIbTYPHBIX
TpaJULMi 1 HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTD K
CaMOBBIPKECHHUIO B Pa3HBIX
BH1aX UCKYCCTBA,
CTpEeMJICHHE TTPOSBIATH
KauecTBa TBOPUYECKOM
ITHYHOCTH;

OBiajgeHue
YHHBEpPCATbHBIMU
KOMMYHUKATHUBHBIMU
ITelICTBUSIMHU:

a) oOmeHuE:

- OCYIIIECTBIISATh
KOMMYHHUKAIIUH BO BCEX
cepax )KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIE CPEICTBA
0OII[eHMS, [IOHMMATh
BHAYCHHE COLMAIBHBIX
3HAKOB, PAaCIIO3HABATh

ITPCATTOCHIJIKN

- YMETh OIIEPUPOBATH IOHATHUAMU: CPEIHEE
aprudMeTHYECKOE, MeIMaHa, HanOonblIee U
HalMEHbIlIee 3HaYCHNUs, pa3Max, JUCIIEPCHs],
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
MHOPMAIIUIO, TPEJCTABICHHYIO B TA0IUIIAaX, HA
Imnarpammax, rpadukax, OTpakarollyo CBOMCTBA
[pEAJIbHBIX TPOIIECCOB U SABJICHUI; PEICTABIATH
MHQOPMAIIUIO C TOMOIIBIO TaOJIHII U JUarpamm;
MCCNIeI0BATh CTATUCTUYECKUE JaHHbIE, B TOM
uKCIIe ¢ IPUMEHEHHEM TpadUIecKuX METOAOB U
JIEKTPOHHBIX CPE/CTB;

- YMETb ONIEpUPOBAThH MOHATHIMU: TOUKA,
psiMasi, IIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBII
yTOJI, CKpEILUBaIOIINeCs MPSIMEBIE,
[apayuieaIbHOCTh U IEPIeHIUKYISIPHOCTh
[PSMBIX U IUNIOCKOCTEH, YOl MKy IPSIMBIMH,
[YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO, YTOJl

MeX 1y MJIOCKOCTSIMH, PacCTOSIHUE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXAY IIPSIMBIMH,
[paccTosiHuE MEXIY IITOCKOCTSAMU;

- YMETb MCIIOJIB30BaTh MPH PEIICHNH 3a7a4
M3y4deHHbIE (DaKThI M TEOPEMBI TUTAHUMETPHU;
[YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB
OKpY’KaroIlero Mupa
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KOH(IMKTHBIX CUTYaIIH 1
CMSTYATh KOH(DIUKTHL,

- pa3BEpHYTO U JIOTUIHO
M3JIaraTh CBOIO TOUKY
BPEHUS C UCTIOJIH30BAaHUEM
SI3LIKOBBIX CPEJICTB

OK 06 IIposBusaTs
TpaKIaHCKO-
MaTPUOTUYECKYIO MO3UIIUIO,
ITEeMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE Ha
OCHOBE TPAIUITHNOHHBIX
00IICYCITIOBEYCCKHUX
IICHHOCTECH, B TOM YHCJIC C
YI€TOM TapMOHH3AIHH
MEKHAIMOHANBHBIX U
MEKPEITUTHO3HBIX
OTHOIIIEHUHN, TPUMEHSITh
CTaHapThI
AHTUKOPPYILIHOHHOI'O
[TOBEICHUS

- OCO3HaHWE
00 y4JatoIUMHUCs
[POCCUICKON I'PaskJaHCKOU
MACHTUYHOCTH;

- [[EJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHEH
[MO3ULIUHN TUYHOCTH Ha
OCHOBE JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoit
Denepaliuu, UICTOPUIECKUX
1 HAIIMOHAIIEHO-
KYJIBTYPHBIX TPAJUIINH,
(hOpMHUPOBaHUE CUCTEMBI
BHAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaAHOBOK,
AHTUKOPPYILIHOHHOI'O
MHUPOBO33PEHHS,
MPaBOCO3HAHWS,
PKOJIOTMYECKOU KYJIBbTYpHI,
CIIOCOOHOCTH CTaBUTh LIENU
1 CTPOWTD KM3HEHHEIC
[JIaHBbL;

B yacTu rpaxaaHcKoro
BOCTIITAHUS:

- OCO3HAaHUE CBOUX
KOHCTUTYLUMOHHBIX IIpaB U
00S13aHHOCTEH, yBaKEHHUE
BaKOHA W TPaBOMOPSIIKA;

- IPUHATHUEC TPAAUITUOHHBIX
HAIlMOHAJIbHBIX,
00IIIe9eI0BEYECKUX
T'YMaHUCTUYCCKUX U
IMEMOKPAaTUIECKUX
[ICHHOCTEH;

- TOTOBHOCTh
IIPOTHUBOCTOATH NACOJIOTUN
PKCTPEMHU3MA,
HAI[MOHAIH3MA,
KceHO(pOoOHH,
MIMCKpUMUHALIMY 110
COIMAILHBIM,
[pEITUTHO3HBIM, PACOBBIM,
HAIIMOHAJIBHBIM ITPU3HAKaM;
- TOTOBHOCTb BECTH
COBMECTHYIO JICSITEJIbHOCTD
B MHTEpecax IPaKIaHCKOTO
001IIeCTBa, y4aCTBOBATH B
CaMOyTpaBICHUH B
00111600pa30BaTEIHLHOM
OpTraHnu3anuyu U JE€TCKO-

FOHOIIICCKUX OPraHU3alUiIX;

- YMETb ONIEPUPOBATH MOHATHAMH:
[IPSIMOYTOJIbHAS CCTEMa KOOPINHAT,
KOOpPJMHATHI TOUKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOI MEXKIY
BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOPA HA YMCIJIO; HAXOIUTH C TOMOIIIBIO
M3yYeHHBIX (OPMYJ KOOPJHHATHI CePEIUHBI
0Tpe3Ka, PACCTOSIHAE MEKIY ABYMS TOUKAMU;
-YMETh BBIOMPATH TTOAXOAIINI N3YIeHHBIH
METO[I 171s1 pelIeHus 3a7jauu, paclio3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTEMaTHIECKHUE
MOJEeNN B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIIEHUSIX, B UICKYCCTBE; YMEHHUE IPUBOIUTH
[prMepbl MaTEMAaTUYECKUX OTKPBITUI
[POCCHUIICKOI 1 MUPOBOM MaTeMaTHYECKON HAYKHU.
- YMETb OIIEpUPOBATh MOHATHUSIMMU: CIIy4alHbII
OTIBIT U CIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4ailHOTO COOBITHS; YMETh BBIYHUCIIATH
BEPOSITHOCTB C UCIONb30BaHUEM IPauIecKuX
METO/OB; IPUMEHSTH (DOPMYIIBI CIIOKCHUS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE
(hakThI ¥ (POPMYIIBI TIPH PEIICHUH 33124,
OLIEHUBATH BEPOSITHOCTH peaIbHBIX COOBITHI;
3HAaKOMCTBO CO CIy4YailHbIMU BEJTUUYMHAMU;
[YMEHHE IPUBOIUTH IPUMEPHI IIPOSABICHUS
3aKOHa OOJIBLINX YHCEN B IPUPOAHBIX U
0OILIECTBEHHBIX SIBIEHUSAX
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- YMEHHE
B3aMMOJEHCTBOBATH C
COIMaTbHBIMU MHCTUTYTAMHU
B COOTBETCTBHH C MX
(OYHKIUSIMHA 1
Ha3HAYECHHUEM;

- TOTOBHOCTb K
ryMaHUTapHOH U
BOJIOHTEPCKOU

e TeIbHOCTH;
MaTPUOTHYECKOTO
BOCTIMTAHUS:

- c(hOpMUPOBAHHOCTh
[POCCHUICKOM TpaKJaHCKOMN
MACHTUYHOCTH,
[aTpHOTU3Ma, YBAXKEHUS K
CBOEMY HapO.Iy, UyBCTBa
OTBETCTBEHHOCTH TIepe]
PonvHOM, TOopa0oCTH 32 CBOM
Kpaii, cBor0 Poauny, cBoil
SI3BIK U KYJIBTYPY, IPOIILTOE
1 HacTosIIee
MHOI'OHAILIMOHAJIbHOI'O
Hapona Poccuy;

- LIEGHHOCTHOE OTHOIIIEHHUE K
COCYdapCTBEHHBIM
CHMBOJIaM, HCTOPUIECKOMY
1 IPUPOTHOMY HACIETHIO,
[MaMATHUKaM, TpaauLusIM
HaponoB Poccun,
ImocTmxkeHusiM Poccuu B
HayKe, HCKyCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYAE;

- nneitHas yOexX IeHHOCTb,
TOTOBHOCTH K CIIY>)KEHUIO U
RamuTe OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0
Cyas0y;

OCBOCHHBIE 00YYAIOIIMHUCS
MCIKITPEAMETHBIC ITOHATHA U
[YHHBEpCaIbHbBIE YaeOHbIS
IneficTBUS (peryasaTHBHBIE,
[03HaBaTEIbHBIE,
KOMMYHHUKATHBHEIE);

- CIIOCOOHOCTH UX
MICTIOJIb30BaHUS B
MMO3HABATEILHON 1
COIMaTbHON NIPAKTUKE,
"OTOBHOCTH K
CaMOCTOATEILHOMY
[IaHUPOBAHUIO U
OCYIIECTBICHHUIO YIeOHOM
IMesTeIbHOCTH, OPTaHU3aIIuHT
y4eOHOr0 COTPYAHUYECTBA C
[e1arornaecKuMu
[pabOTHUKAMU U
CBEPCTHUKAMU, K YUaCTHIO B
[MOCTPOECHUH
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MHIUBUIY AJIbHOM
0Opa3oBaTenbHON
TPaCKTOPHL;

- OBJIaJICHIE HAaBBIKAMHU
yaeOHO-
CCIIE0BATEIBCKOM,
[MPOEKTHOM U COLUAIbHOM
e TeIbHOCTH

OK 07 ConelicTBOBaTh
COXPaHCHUIO OKPYKAOIIEH
Ccpenpl,
[PECYPCOCOEPEIKEHUIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMaTa,
MIPUHITUIIEI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
ITeICTBOBAThH B
UpE3BBIYAIHBIX CUTYAIUSIX

- HC IPUHUMATh JICHCTBUYS,
[TPUHOCSIINEC BPET
OKpY’Karolllel cpene;

- YMETh ITPOTHO3UPOBAThH
HEOJIarONPHUSTHBIC
PKOIOTHYECKUE
MOCIIEACTBHS
[peIITPUHUMAEMBIX
ecTBUM, IpeOTBpaIlaTh
VX

- PaCIIUPUTH OTIBIT
nesITeIbHOCTH
PKOJIOTMYECKOM
HapaBJICHHOCTH;

- pa3pabaThIBaTh IIAH
[peIIeHuns IPOOIEMBI C
[YI€TOM aHaIHn3a
MMCIOIINXCSA MaTCPUATIbHBIX
1 HEMATCPpUAJIbHBIX
[PECYPCOB;

- OCYLLIECTBIIATH
[IeJICHANPABJICHHBIN OUCK
MepeHoca CpescTB U
CrI0cO00B IEHCTBUS B
Mpo(heCCUOHATIBHYIO CPELLY;
- YMETb MIEPEHOCUTH 3HAHUS
B MTO3HABATENHFHYIO U
MPaKTUIECKYI0 0071acTH
PKHU3HCICATCIBPHOCTH,

- [IpeyIaraTh HOBbIE
ITPOCKTHI, OUCHNUBATHL UIACU C
ITO3UIINH HOBU3HKI,
OpUTHHAIHLHOCTH,
MPaKTHYECKON 3HAYNMOCTH;
- 1aBaTb OUCHKY HOBBIM
CUTYaIusiM, BHOCUTb
KOPPEKTHBEI B
MCATCIIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB
[eIsIM

- YMETh ONIEPUPOBATH MOHATUSIMU: (DYHKINS,
HeTpepbIBHAS QYHKIHSI, TPOU3BOAHAS,
nepBoOOpa3Hasi, OIpeIeTICHHBII HHTETpa;
[YMETh HaXOAWTH POU3BOAHBIC 3JIEeMEHTapHBIX
(YHKLUH, UCTIONB3YSl CIIPaBOYHBIEC MAaTEPUAIIBI;
MICCIIEeZIOBATh B MIPOCTEHUIINX CIIydasX (YHKINU
Ha MOHOTOHHOCTB, HAXOAUTH HANOOJIBIINE U
HaMEHBIINE 3HAYCHUST PYHKIHI; CTPOUTH
rpa K1 MHOTOWIEHOB C UCIIOJIb30BaHUEM
anmapaTa MaTeMaTHIECKOTO aHAIN3a;
PUMEHSTH TPOU3BOAHYIO IIPH PELICHUH 3a1a4
Ha IBM)KEHUE; peliaTh MPaKTHKO-
OpPHEHTHPOBAHHBIE 331241 Ha HAUOOJIBIIHNE U
[HAMMCHBIIWEC 3HAUCHHN A, HA HAXOXKACHUC IIYyTH,
CKOPOCTH M YCKOpPEHUSI,;

- yMETh ONEPHPOBATh TOHATHSIMU: IBIDKCHUE B
[MPOCTPAHCTBE, MOI00HbIE (PUTYPHI B
[IPOCTPAHCTBE; NCIOIb30BaTh OTHOLICHUE
101 IeH TTOBEPXHOCTEH U 00bEMOB MOT00HBIX
(UTYp IIpH pelIeHNH 3a/1a4;

- YMETb BbIYUCIATE TCOMCTPUUCCKUC BEJIMYUHBI
(mnuHA, yrod, Iouanb, 00beM, IIOMAIb
[MOBEPXHOCTH ), UCTIOIB3YS N3yIEHHBIC (DOPMYITBI
1 METO/IBI

I1K 1.3. Couerath 1BETA,
CTHJIA, MOTHBEI,
MaTepHasbl U aKCECCyaphl
IS CO3JIaHUS
FapMOHWUYHBIX MOJEIIEeH
[1K 2.1. BeimoaHsaTh
uepTeRn 0a30BBIX
KOHCTPYKLMN U3AETUI

B oOmactu  TpymoBoro
BOCTTUTAHMS:

-TOTOBHOCTbL K  TPYAY,
0CO3HaHME [IEHHOCTH|

MacTepCcTBa, TPYAOTIO0HnE;
-TOTOBHOCTh K aKTHUBHOM|
eI TCIIBHOCTH

TEXHOJIOTHYECKOM 141

YMETh OIEPUPOBATH
[POIIEHTHI,  JApoOH,

KAJIOTPaMM, TOYKa, TMpsiMasi, IUJIOCKOCTb,
[POCTPAHCTBO, napauIeIbHOCTh u
[EePIICHIUKYIIPHOCTD MPSIMBIX U TUIOCKOCTEH]
YMEHHE HCIIOJIb30BaTh MPU PEUICHUH 3ajayl
M3ydeHHBIC (DAKThI U TEOPEMbI IUTAHUMETPHUH;

YMCHHUC OLCHUBATHL Pa3MEPLI 00BEKTOB

MTOHSITUSIMH:
macca, rpamwm,

COIUaAIbHON

OKpYXKAOIIEro MHpa,
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HaIpaBIEHHOCTH,
CITOCOOHOCTH
MHULIUUPOBATD,
[JIAHUPOBATh
CaMOCTOSATCIILHO
BBLITTOJIHATH

eI TCIIbHOCTE;
-TOTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSITCIILHOCTH;
OBJIAJICHHC
YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
IMENCTBUSIMU:

0) COBMECTHas
eI TEILHOCTD:

- IMOHUMATh u
HCITOJIb30BaTh
[IpEeUMYyILEeCTBA
KOMAaHTHOM 71
MHIUBUAYAIbHON paboThI;
- MPUHUMATDH 1EJH]
COBMECTHOM

eI TeIIbHOCTH,
OpTraHU30BbIBaTh n
KOOPJIMHUPOBATH
nelicTBUA o ee
ITOCTHIKEHUIO: COCTABJISATE
[J1aH JCHUCTBUIA,)
pactpenensiTb PO C
y4eTOM MHEHUH
Y4aCTHUKOB ~ OOCYXJaTh
[pe3ynbTaThl COBMECTHOU
paboThI;

- KOOPJAMHHUPOBATH
1 BBINOJHATH pPaboOTy B
[YCIIOBHSIX peanbHOro,
BUPTYaJIBHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIISITH
[MO3UTHBHOE
CTpaTernyeckoe
MMOBEJICHUE B Pa3IMYHBIX
CUTYyalUsX, MIPOSIBIISITH|
TBOPYECTBO 4
BOOOpakeHue, OBITH
MHUIIHATABHEBIM.

=

TaKyIo

- yMETh ONEpPUPOBATH TOHATUSIMU:
MHOTOTPpAaHHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO, mapajieNenures], npu3mMa, MupaMuaa,
(burypa 1 TOBEpXHOCTh BpAIICHUS, IIMITHHID,
KoHyc, mmap, cdepa, cedeHuss QUrypsr
BpaICHHS, TUIOCKOCTh, Kacaromasics cdepsl,
[MTHH]IPA,

KOHYCa, TUIOIIA/b MOBEPXHOCTH TTHPAMHU/IBI,
pU3MbI, KOHYyCa, [HJIWHApPA, IUIOIIAH
cheprl, 00beM Kyba, IPSAMOYTOJIBHOTO
napajuielienumnena, MOUPaMHIIbI, PU3MBI,
[UIMHApPA,  KOHyca,  IIapa;  YMCHHE
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH,
BpAICHHS, UX CEUYCHUS OT PYKH, C TIOMOIIBIO
YCPTEIKHBIX MHCTPYMEHTOB U AJICKTPOHHBIX
CPE/CTB; YMECHUE PACIIO3HABATh CUMMETPHIO
B MPOCTPAHCTBE, YMEHHE pACIO3HABATh
[paBUIIbHBIC MHOTOTPaHHUKHY;

YMETh OIEPUPOBAThH MOHATHIMHU: JBHKCHUC

B IPOCTPAHCTBE, TOAOOHBIE (GUTYpH B
[IPOCTPAHCTBE; HCIOIb30BATh OTHOILCHUE
[JIomaaei  MOBEPXHOCTEH W 00BbEMOB

M0100HBIX (PUTYp MPU peLICHUH 3a/1a4;
-YMETh BBIYUCIISITH r€OMETPUUECKHE
BEJIMYMHBI (JJIMHA,yTOJI, TUIOUIa/lb, O00BEM,
[1011a/1b MMOBEPXHOCTH), UCIIOJIBb3YS
M3y4eHHbBIE (JOPMYIIBI U METO/IBI;

yMETh pemarb 3aJadyd ¢  [OMOIIBIO
[IPOM3BOHON M MHTErpajia B MPaKTHUUECKUX,
3alaHUsIX Ha ONTUMHU3ALIHIO;

YMETh pellaTh TEKCTOBBIE 3a7aud Pa3HBIX
TUTIOB (B TOM YHWCJIE Ha MPOIEHTHI, JOJU U
gacTu, paboTy, CTOUMOCTh TOBApOB U YCIYT,
HaJOrM, 3a7adyd H3 00JacTu CceMelHbIe
(buHAHCHI); COCTaBJISITh BBIPAKEHMUS,
YpaBHEHUsI, HEPABEHCTBA U UX CHUCTEMBI IO
[YCJIIOBHIO 3aJa4M, UCCIEA0BATh MOIYyYEHHOE
PEIICHNE U OIICHUBATh IMPABIONOJI00HOCTD
[PE3YIbTATOB;

- YMETh ONIEPUPOBATH MOHATUSIMHU
OTHOCHUTEIIbHAS 9YacTOTa COOBITHUS, CBOWCTBO
€€ YCTOMYMBOCTH, CTATUCTHYECKOE
OIpeieTIEHuE BEPOSITHOCTH, OLIEHKA
BEPOSITHOCTH COOBITHS.

Konp! pesynbraros

Tpe6OBaHI/I$I K JIMYHOCTHLBIM pPE3yJibTaTaM

JIP 01

POCCHICKYIO TPaXKIaHCKYIO

UICHTUYHOCTD, MIATPUOTU3M, YBAXKCHHUEC K

CBOCMY Hapoay, 4yBCTBa OTBETCTBCHHOCTHU IICPCI POZLHHOﬁ, TOpAOCTH 3a
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CBOM Kpaii, cBOI0 PojinHy, IpOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBHOTO
Hapoza Poccun, yBaskeHUe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH)

JIP 06

TOJICPAHTHOE CO3HAHUE U MOBEACHUE B MOJUKYIHTYPHOM MHUPE, TOTOBHOCTD
¥ CITIOCOOHOCTH BECTH TUAJIOT C IPYTUMH JTIFOABMH, TOCTUTATh B HEM
B3aMMOIIOHUMAHUS, HAXOUTh OOITUE LIEH U COTPYAHUYAT JUIS UX
JIOCTHXKECHHS, CIOCOOHOCTH MTPOTHBOCTOSTH UICOJIOTHH SKCTPEMU3MA,
HalmoHAIM3Ma, KCEHOPOOHH, TUCKPUMHUHAITIH 110 COITMATEHEIM,
PENUTHO3HBIM, PACOBBIM, HAIIMOHAIEHBIM MTPU3HAKAM H APYTUM
HETAaTUBHBLIM COLIMAILHBIM SIBIICHUAM

JIP 07

HABBIKU COTPYJIHUYECTBA CO CBEPCTHUKAMU, IETHbMH MJIQJIIIETO BO3PaCTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOIE3HON, YIeOHO-
MCCJICIOBATEIBCKOM, IPOCKTHON M IPYTHUX BUIAX JICATSILHOCTH

JIP 09

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSDKEHUH BCEH )KU3HH; CO3HATEIEHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO yCTIEITHON
npodecCHOHANFHON 1 0OIIECTBEHHON AEATEILHOCTH

JIP 13

OCO3HAHHBII BEIOOP OyAyIIeH MPoheccCu U BO3MOKHOCTEH peain3aiuu
COOCTBEHHBIX KU3HEHHBIX [IJIAHOB; OTHOIIIEHUE K MPO(eCCHOHATLHOM
JIESITEIIPHOCTH KaK BOBMOKHOCTH y4YacTHs B PEIICHUN JTINYHBIX,
0OIIECTBEHHBIX, TOCYAaPCTBCHHBIX, OOIICHAIMOHAIBHBIX MTPOOJIEM
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHONM NPOrpaMMbl IMCHHUILIMHBI 278

B T.Y.

OcHOBHOE coJep:KaHue 254

BT. 4..

TEOPETHYECKOE 00yUEeHUE 116

MPAKTUYECKUE 3aHATUS 138

IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE COJEPKAHME (conepKanue 26

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHUECKOE 00yUCHUE 13

MPaKTUYECKUE 3aHATHUS 13

caMoCTOsITeNIbHas paboTa 12

NuauBuaya bHbIi IPOEKT 4

Kouncyabranus 2

IIpomexyTouHast aTTecTANHUA (IK3aMeH) 6
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KanennapHo -TemaTH4ecKHUii MJIaH U coJep:KaHue TUCHUILTUHBI « MaTeMaTHKa»

Bung | ®opmupy
Conep:xanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAIbHO-
HaumeHnoBaHue pasaesio . O0bem | 3aHATH emMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  MPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI
U TeM 4acos | KOMIIETEH
MOAYJIb (IIPH HAJTUYMH)
1107071
1 2 3 4 5)
OcHoBHOE co/lep:KaHue
Pasznea 1. [loBTOpEeHHe Kypca MATEMATHUKH OCHOBHO IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro MaTepuasa
ens u 3a1aun | bazoBele 3HAHWA W yMEHHUS [0 MaTeMaTHKe B TPOPECCHOHATBHOH W B
MaTEMaTUKH IIPU OCBOCHHUH | TTIOBCEHEBHOM JCSATEIHHOCTH.
CHEIUAIbHOCTH 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana OK-01,
Yucna w  BelyMcieHus. | JlelicTBUs Hall MOJOXKUTEIbHBIMU U OTPULIATEIBHBIMU YHCIIaMU, OOBIKHOBEHHBIMU OK-02,
Bripaxenus U | ¥ IeCATUYHBIMU APOOSIMHU. OK-03,
npeoOpa3oBaHus JleWicTBUS cO cTeneHsIMH, (POPMYITBI COKPAILICHHOTO YMHOXKCHUSI. 2 OK-04,
Tewma 1.3. IMpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (conepkaHue OK-05,
['eomeTpust Ha IOCKOCTH | MPUKJIATHOTO MOTYJIsA) OK-06,
Bunsl nnockux ¢Guryp u ux miomamib. OK-07,
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe F€OMETPHUH Ha INIOCKOCTH 2 JIP 01,
[IpakTrueckoe 3aHsATHE JIP 06
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasia IK' 1.3
ITponientHele BeIuMcaeHus | [IpocTbie MpOLEHTHI, pa3Hble cIOCOObI UX BhIYMCIeHUS. CI10KHbIE MPOIIECHTHI MK 2.1
[IpakTnueckoe 3anaTne 2
Tema 1.5 Coneprxanne yueOHOTO MaTepuasa
VYpaBHeHus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHEIE, APOOHO-INHEITHBIE YpaBHEHHS U HEpAaBEHCTBA
[IpakTrueckoe 3aHsTHE 2

Tema 1.6

Copepxanne yueOHOTO MaTepuana
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CucreMbl ypaBHEHHH H

CriocoOblI perieHust CUCTeM JTMHEWHBIX ypaBHeHud. [lonsTus: matpuna 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Marpuipl. Meton IMaycca. Cuctembl HEIMHEMHBIX YpaBHEHH.
CucreMbl HEpaBEHCTB
Tema 1.7 Coneprxkanne yueOHOT0 MaTepuaia

BxosiHOM KOHTPOJIb

Boruncnenuss u npeoOpa3zoBaHusl. YpaBHEHUsS U HepaBeHCTBA. ['eomeTpus Ha
IJI0CKOCTH

KonrponsHas pabora

Pa3nen 2 IlpsiMble U NJI0CKOCTH B MpocTpaHcTBe 20

Tema 2.1.

OCHOBHBIE MTOHATHSA
CTEPEOMETPHU.
Pacnonoxxenue mnpsAMbIX U
MJIOCKOCTEH

Coneprxkanue y4eOHOro MaTepHuaia

[Ipenmer crepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
mpocTpancTtBo). OcHOBHBIE akcuombl — crepeomerpuu. [lepecekaromuecs,
napajieJbHble M CKpeluuBaromuecs npsmble. llpuzHak u  CBOMCTBO
CKpeUIMBaOIuXcs NPIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.

Tema 2.2.
[TapamienpHOCTD TPSIMBIX,
NpsAMOM U TUJIOCKOCTH,

Coneprxanne yueOHOro Marepuasia

[Tapannensubie mpsimas W miockocTb. Omnpenenenue. [lpusnak. CpoiicTBa (C
nokazatenbetBoM). [lapannensubie miockoctu. Onpenenenue. [Ipusnak. CoiicTa

IJIOCKOCTEH (c nmokasarenbcTBOM). TeTpasap u ero siemeHThl. [lapamienenumnen u ero
snemeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX IPAHEN U TUaroHaJIe napajjienenunesaa.
[Toctpoenune ceuenuit. Pemenue 3amay.

Tewma 2.3. Coneprxkanne yueOHOT0 MaTepuana

[IepneHMKyYIAPHOCTH [lepnenpukymnsapusle npsmsele. [lapamienbHble npsMble, NEPIEHIUKYISPHBIE K

HPSMBIX, IPSMOHN U
IIJIOCKOCTH, INIOCKOCTEN

IOCKOCTH.  [IpW3HaKk  NEpHeHAUKYJIAPHOCTH  OPSIMOM M IIOCKOCTH.
JoxkazarenscTBo. llepnenavkyisap 1 HakiaoHHas. [leprneHIUKyIspHBIE TUIOCKOCTH.
IIpu3Hak nepneHaAUKYJIApPHOCTH IIIOCKOCTEN. JloKa3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.4.
Teopema 0 Tpex
MePIEHANKYIIApax

Conepxkanue yaeOHOro MaTepuaia

Teopema o Tpex mneprneHaukyispax. JlokazaTenbCTBO. YTon Mexay OpsSMOd U
IJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMHU

OK-01,
OK-03,
OK-04,
OK-07
JIP 07
K 1.3
IK 2.1
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Tewma 2.5.

[TapannensHble,
NepHEHINKYIISIPHBIE,
CKPELIUBAIOIIHNECS MPSIMbIC

IIpodeccuoHanbHO-OpHEHTHPOBAHHOE co/iep:kaHue (conep:xkaHue
NPHUKJIATHOTO MOIYJIsI)

AxcuoMbl  crepeoMmeTpuu. lleprneHaUKyIsSspHOCTE MHpSMOM U IJIOCKOCTH,
[apajuieJIbHOCTh IBYX IPSAMBIX, NEPICHAUKYJIAPHBIX IIJIOCKOCTH,
NEPIECHIUKYJIAPHOCTD MIJIOCKOCTEN

HpaKTI/IHCCKOC 3aHATUC

Tema 2.6.
Pewenne 3anau. IIpsmelie u
IUIOCKOCTH B IIPOCTPAHCTBE

Coneprkanue y4eOHOro MaTepHuaia

PacnonoxeHue npsmeIX U INIOCKOCTEH B MPOCTPAHCTBE. [lepneHauKyIsapHOCTD U
NapajuIeIbHOCTD NMPSAMBIX U IUIockocTel. CkperyBarommecs npsimble

KonTponbnas pabota

Pa3znen 3. KoopanHaTbl M BEKTOPBI

OK-02,
Tema 3.1 | Conepkanue yueOHOTro MaTepuasa OK-03
JlexkapToBBl KOOpAUHATHL B | J[ekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. [IpocTeimue 3agaun B KOOpAWHATAX. OK-0 4’
npocrpancTBe. Paccrosuue | Paccrosiaue Mex Iy IByMS TOYKAMU, KOOPIUHATHI CEPEIUHBI OTPE3Ka OK 07’
MEX ByMsl TOYKaMHU.
" A AV P 13
OOpJIMHATBI  CEPEIUHBI
P P IIpakTryeckoe 3aHaTue K 1.3
oTpe3Ka
P MK 2.1
Tema 3.2 Coneprxkanne yueOHOT0 MaTepuasia

BexTopsl B mpocTpaHCcTBE.
Yron Mexay BEKTOpaMH.
CkassipHOE TPOM3BENCHUE
BEKTOPOB

Bektopsl B mnpoctpaHcTBe. Cl0K€HHME M BBIYMTAHUE BEKTOPOB. YMHOXKCHHE
BEeKTOpa Ha yncio. KoMiutanapHslie BeKTOpbl. CKaIspHOE MPOU3BEIEHUE BEKTOPOB.
Pa3noxeHne BekTopa o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTs! BEKTOpa,
CKaJISIPHOE NMPOU3BEICHNE BEKTOPOB B KOOPAWHATAX, YTOJ MEXKIY BEKTOPAMH, yroJl
MEX1y MPSMOI U IIIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH. Y PaBHEHHE TIOCKOCTH.
I'eomeTprueckuil cMbIC OnpenenuTens 2x2

Tema 3.3

IIpakTuko-
OPUEHTUPOBAHHBIE 3aJa4u
Ha KOOPJAMHATHOU
IIJIOCKOCTH

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
NPUKJIATHOTO MOIYJIs1)

KOOpI[I/IHaTHaSI IJIOCKOCTh. BeIuncienue paCCTOHHI/Iﬁ U IUIOIAJIeil Ha MIOCKOCTH.
KonuuecTBeHHEIC pacyCThL

[IpakTHueckoe 3aHsATHE
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Tema 3.4
Pewenne 3a/1a4.
Koopaunatsl 1 BEKTOpBI

Copepxanne yueOHOT0 MaTepuana

JlexapToBbl KOOPAMHATHI B IpOCTpaHcTBE. BekTopsl B npoctpaHcTBe. CloKeHUE U
BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4yucio. KoMiaHapHble BEKTOpHI.
CkanspHoe NpOM3BEAECHUE BEKTOpOB. PasnokeHue BekTopa 1O  TpeM
HEKOMILTaHapHbIM BekTopaM. Ilpocreiimue 3anaun B koopauHatax. KoopauHatel
BEKTOpA, PACCTOSIHUE MEXTy TOUKaMH, KOOPJMHATHI CEpEeIMHbI OTPE3Ka, CKaJIIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX, YroJl MEXKAY BEKTOpPaMH, Yroj Mexay
IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMU

KonrponsHas pabora

Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckne PyHKIUH

Tema 4.1
Tpuronomerpuyeckue
(GYHKIMH  TIPOU3BOJIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Copep:xanue yueOHOro MaTepuana

Panuannas mepa yrna. [IoBopoT Touku BOKpyr Hadaja koopauHat. OmnpeneneHue
CHHYCa, KOCHHYCAa, TAHT€HCA U KOTaHIreHca. 3HaKu CUHYyca, KOCUHYCa, TAHI'€HCA U
KOTaHT'€HCa IO YE€TBEPTAM. 3aBUCUMOCTb MEXK]ly CHHYCOM, KOCUHYCOM, TAHT€HCOM
1 KOTaHI'€HCOM OJHOI'0 U TOT'O K€ yria

HpaKTI/IquKOC 3aHATUC

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOX/IECTBA.

DopMyIIsl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue Toxkaecrsa. CUHyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YTJIOB O
U - o.. DOpMyIIbl IPUBEICHUS

[IpakTrueckoe 3aHsATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CyMMBl M Pa3HOCTH [JBYX
YTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIila

Coneprxkanne yueOHOT0 MaTepuasia

Cymma u pasHocTs cuHycoB. Cymma M pa3HOCTb KOCHMHYCOB. CHHYC U KOCHHYC
nBoiHoro yrna. @opMmynbsl TOJOBUHHOrO yria. IlpeoOGpa3oBaHus CyMMBI
TPUTOHOMETPUUECKUX (PYHKIMI B NpOM3BENEHHE M TPOU3BEICHHUS B CyMMY.
BblpakeHue TpUrOHOMETpUYECKMX (YHKIMIA Yepe3 TaHTeHC MOJOBHHHOTO
aprymenTa. [IpeoOpa3zoBanusi IpoCTENIINX TPUTOHOMETPHUUECKUX BhIPAKEHU

Tema 4.4

Coneprxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 09
JIP 13
K 1.3
K 2.1
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OyHknuu, ux cBoiicTBa. | OOIacTh ompeaeneHuss ¥ MHOKECTBO 3HaueHU (QyHKIui. YETHOCTh, HEUETHOCTD,
Crioco6b1 3aJjaHus | epUOANYHOCTh (GyHKIMNA. CriocoObl 3aqaHus HyHKIUNA

byHKIII

Tema 4.5 Coneprxkanne yueOHOT0 MaTepuaia

Tpuronomerpuyeckue OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUEHUN TPUTOHOMETPUUECKHUX (PYHKIIMA.
(GyHKIMM, UX CBOMCTBA U | UETHOCTh, HEYETHOCTh, MEPUOJUYHOCTH TPUTOHOMETPHUYCCKHX  (DYHKIIHU.
rpadguku CaoiicTBa 1 rpaduku GyHKIUH Y = COS X, Y = sin X, y = tg X, y = ctg X.

Tema 4.6 Coneprxkanne y4eOHOT0 MaTepuasia

[IpeobpaszoBanue Cxartue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpaduKoB [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA
TPUTOHOMETPUUECKHUX [IpakTudeckoe 3aHaTHE

byHKIII

Tema 4.7 IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaep:kaHue (copep:xanue
Onucanue NPUKJIATHOTO0 MOIYJIs1)

MIPOU3BOJICTBEHHBIX Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIHN B MPOQPECCHOHATBHBIX

IPOLIECCOB  C
rpaduKoB PyHKIHI

IIOMOIIBIO

3agadax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxanne yueOHOT0 MaTepuania

OO6patHsble OO6parHble TpuroHoMmerpuyeckue GpyHKuuu. MIx cBoicTBa U rpapuKu
TPUTOHOMETPHUECKHUE

byHKIIUN

Tema 4.9 Coneprxkanne yueOHOT0 MaTepuana

Tpuronomerpuyeckue VYpaBHeHuUe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUE tg X = a, ctg X = a. Pemenne

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUI OCHOBHBIX THIIOB: IIpoCTeNIne

TPUTOHOMCTPHYCCKUC YpPAaBHCHUA, CBOJAINIMCCA K KBaJApaTHBIM, pPCIIACMbIC
Pa3JI0KCHUCM Ha MHOXHUTCIIN, OTHOPOAHBIC.

HpOCTCI‘/’II_HI/IC TPUTOHOMCTPHUYCCKUC HCPABCHCTBA

Tema 4.10

Copep:xanue yueOHOTO MaTepuana

CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
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CucreMsl

TPUTOHOMETPUUECKHUX

ypaBHEHU U

Tema 4.11 Coneprxkanne yueOHOT0 MaTepuaia

Pemenne 3amau. ocHossl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPAaBHEHUH M HEPaBEHCTB B TOM YHCJIE C UCHOJIb30BAHHUEM
Tpuronomerpuueckue CBOWCTB (DyHKLHUH.

byHKIIHH KonrponsHas pabora

Pa3znen 5. KommiekcHble Yncja

Tema 5.1
KomruiekcHble ynciaa

Copep:xanue yueOHOro MaTepuana

[lonsitne KomruiekcHOro uuciia. ConpsKEeHHbIE KOMILUIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMIUIEKCHOro uyucina. @opMa 3amucu KOMIUIEKCHOTO 4YHCIIa
(reomeTpudeckas, TPUTOHOMETpPHYECKas, aireOpandeckas). ApumeTHueckue
NENCTBUSI C KOMIUIEKCHBIMH YHCIIaMU

[IpakTnueckoe 3aHsATHE

Tema 5.2
[IpumeHeHne
KOMIUIEKCHBIX YHCE

Coneprxkanne yueOHOro MaTepuasia

Brimonaenue PACUCTOB C MOMOIIBIO KOMITJICKCHBIX YN CECJI. HpI/IMepI)I HCITIOJIb30BaHUA
KOMIIJICKCHBIX YUCECII

HpaKTqucxoe 3aHATUC

Paznea 6. [Ipon3Boanas GpyHKIUH, ee IPUMEHEHHE

Tema 6.1
[lonaTne  POW3BOAHOM.
QopMynsl W IpaBuia

Coneprxanne yueOHOT0 MaTepuania

OrmpezienieHne YUCIOBOW TMOCIEIOBATEILHOCTH U CHOCOOBI ee 3amanusi. CBoWcTBa
YHUCIIOBBIX TOCIIeAoBaTebHOCTEH. OmnpeseneHue mpesesia Mocle0BaTeIbHOCTH.

g depeHIIMPOBaHMS Beruucnenne  mpepenoB  mocienoBaTenbHocTeil.  Ilpemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢byHkuuu. 3anaud, NPUBOIAIIME K TOHATHIO Mpou3BoaHOW. OrmpeneneHue
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN
[IpakTHueckoe 3aHsATHE

Tema 6.2 Coneprxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 01
JIP 07
K 1.3
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[IpounsBoaHbIe CyMMBI,
Pa3HOCTH  IIPOU3BENEHUS,

®opmynsl quddepenuuposanus. [Ipasuna nuddepeHupoBaHus

YaCTHOTO

Tema 6.3 Coneprxkanne yueOHOT0 MaTepuaia

[IpousBognbie Omnpenenenue cnoxHoit GyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECCKUX (HYHKIIHM.
TPUTOHOMETPHUUECKUX [IpousBoaHas CI0XHON (PYHKIIMH

byakumii.  IIponsBomHas
CJIOKHOM (DyHKITHH

Tema 6.4

ITonsarue 0
HEIMPEPHIBHOCTU (PYHKITUH.
Meto UHTEPBAIOB

Conepxkanue y4eOHOro MaTepHuaia

[Tonsatue HenpepsiBHOU QyHKIMH. CBOIiCTBAa HETIPephIBHOH (HyHKIMH. CBSI3b MEKIY
HETPEPBIBHOCTRIO U JAU((HEepPeHIUPYEMOCThIO (YHKIMH B TOYKE. AJTOPUTM
peLIeHUsT HEPaBEHCTB METOOM UHTEPBAJIOB

Tema 6.5 Coneprxanue yueOHOro MaTepuasa

['eomerpuueckuii u | ['eoMeTpuyeckuii CMBICT TPOU3BOJHOW (YHKIIMU — YIIIOBOW KO3 dHUIMEHT

dusnaeckuit CMBICJI | KacaTeIbHON K rpaduKy (yHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky

IIPOU3BOJIHON (GyHKIUU. AJTOPUTM COCTABJICHUS YpaBHEHHs KacaTelbHOW K Tpaduky (yHKIHUN
y=f(x)

Tema 6.6 Coneprxanue yueOHOro MaTepuasa

dusnueckui cMbICH | Du3nUecKkuil (MeXaHMYECKUil) CMBICT HPOM3BOJHOW — MIHOBEHHas CKOpPOCTh B

MIPOU3BOJHOMN B | MOMEHT BpeMeHH t: v =S’ (t)

npodeccHOHATBHBIX [IpakTryeckoe 3aHsTHE

3a/a4ax

Tema 6.7 Coneprxkanne yueOHOT0 MaTepuasa

MOHOTOHHOCTh (DYHKIUU.
Touku sxcTpemyma

Bospacranne u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pAaCTaHMUA U YOBIBaHUS
¢byHKIMK 3HaKy Mpou3BoAHOM. I[loHATHE T™NPOM3BOAHON BBHICIIErO IMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOH NMPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (PYHKLIMHU Ha
oTpe3ke. 3aayl Ha MAaKCUMyM U MHUHUMYM. [loHsATHE acHMMOTOTHI, CHOCOOBI HUX
orpeiesieHusl. AJNTOpUTM HccieoBaHus (YHKIMHU M MOCTPOEHHs ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

K 2.1
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Tema 6.8
UccnenoBanue GyHKIMN u
MOCTPOCHUE TpadUKOB

Copepxanne yueOHOT0 MaTepuana

HccnenoBanne pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOCHHE I'PaUKOB.

HpaKTI/I‘-IeCKOC 3aHATHUC

Tema 6.9 HawubGombluee u

Conepxkanue y4eOHOro MaTepHuaia

HaVMEHbIIIee 3Hauenus | HaxoxneHne HauOONbIIEro M HAMMEHBIIETO 3HA4YEHHH (YHKIHUH, HOCTpOEHHE
byHKIMN rpagKOB MHOTOWJICHOB C HCIIOJIB30BAHUEM alIapaTa MaTeMaTH4ecKOro aHaIN3a
Tema 6.10 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHue (coaepKaHNe PUKJIATHOTO
Haxoxnenue MO/LYJIs1)

ONTUMAJIBHOIO pe3ynbTaTa
C IOMOIIBI IPOU3BOIHOMN
B IIPAKTUYCCKHUX 3aJjadax

Haunmensbiee u HanOosbiee 3HaYeHUE (HYHKIIUN

HpaKTI/IquKOC 3aHATUC

Tema 6.11

Pemenne 3aj1a4.
[TpousBoaHas GyHKIUH, €€
MIPUMEHEHHUE

Coneprxanne yueOHOro Marepuasia

®opmynel 1 npaBuia auddepenunpoBanus. VccnepoBanue GyHKIHNA C TOMOIIBIO
npou3BoaHoN. Hanbombiiee 1 HauMeHblIee 3Ha4eHUs! (PYHKLIUU

KonTponbnas pabota

Pasnen 7. MHOrorpaHHUKH M TeJIa BpallleHUs

Tema 7.1
Bepmmnbl, pebpa, rpaHu

Coneprxkanne yueOHOT0 MaTepuana

[Tonsitue mMHoOrorpanHuka. Ero simeMeHTHI: BepuiuHbI, pedpa, rpanu. [[uaroHans.

MHOT'OI'PAaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKJIBIE MHOTOIPaHHUKH
[IpakTnueckoe 3anarue
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
[Tpuszma, ee | [Touarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. Ilpsmas u

COCTaBISIONINE, CEYCHHE.
[IpsmMas w  mnpaBWIbHAS
IIPU3MBI

HakJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenue

Tema 7.3

Copep:xanue yueOHOTO MaTepuana

[Tapannenenunen, cBoiicTBa NPsIMOYroJbHOIO Mapajuienenunena, kyo. CedeHue
KyOa, mapasuienenumneaa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
JIP 06,
JIP 13,
K 1.3
K 2.1
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[Mapannenenunern, KyO.

Ceuenue KyOa,

napajuiejaenumneaa

Tema 7.4 Coneprxkanne yueOHOT0 MaTepuaia

[Tupamupa, ee | [Tupamuna u ee anementol. Ceuenne nupaMuibl. [IpaBunbHas nupamuaa. Y cedeHHast
COCTABJIAIOLIME, CEUEHHE. | MUpaMua

[IpaBunpHass  nuUpamuja.

VYceuenHas nupamuaa

Tema 7.5

Conepxkanue y4eOHOro MaTepHuaia

BboxoBas " nonHas | [1nomaas 60KOBOM U MOJTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

MIOBEPXHOCTh IIPU3MBI,

IUPAMHUIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B KyOe, | CUMMeETpUSI OTHOCHUTEIBHO TOYKH, MPSIMOM, MIockoctu. Cummerpusi B Kyoe,

napajuleIenumnene,
IIpU3Me, UpaMue

napajjiejacnuieac, npusMe, mmpamMmuac

Tema 7.7 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHNE TPUKJIATHOTO
[Ipumeprsl cuMMeTpuil B | MOLYJIf)
npodeccun CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Copepxanne yueOHOTO MaTepuana
[IpaBunbsHbIE [lonsiTHE TpaBUILHOTO MHOTOTpaHHKUKA. CBOWMCTBA MPAaBUIIBHBIX MHOTOI'PAaHHUKOB
MHOTOI'PAHHUKH, uXx | [IpakTuueckoe 3aHsITHE
CBOMCTBa
Tema 7.9 Coneprxanne yueOHOTO MaTepuana
Humunmp, ero | Llununap u ero snementsl. CedeHne MUIMHAPA (MapajielbHOe OCHOBAHUIO U OCH).
cocraisirone. Ceuenue | Pa3BepTka HuIHH/IpA
MATUHAPA
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Tema 7.10

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO

Konyc, €ro | MOAyJIfA)
cocrapngromue. Ceuenne | Konyc u ero anementsl. CeueHne KoHyca (MapauielibHOe OCHOBAHHIO M IIPOXO/ISIIEe
KOHyca yepes BEepIINHY), KOHWYecKue ceueHus. PazsepTka KoHyca
Komb6unupoBanHoe 3ansrue
Tema 7.11 Coneprxkanue y4eOHOT0 MaTepuasia
VYceueHHbI KOHYC. | YceueHnHsli KoHyC. Ero oOpa3syromas u BeicoTa. CeueHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO
KOHyca
Tema 7.12 Copep:xanue yueOHOT0 MaTepuana

[Tap u cdepa, ux ceyeHus

ap u cdepa. Bzaumuoe pacmnonoxxenue chepsl u miockoctu. CedyeHue Imapa,
chepsl

Tema 7.13
TToustie 00 o0OBEeMe TeIA.

OrHourenue 00BEMOB

Coneprxanue yueOHOro Marepuasia

[Tonsitue 06 oOwveme Tenma. OObeM Kyba M IPSIMOYTOJBHOTO IMapasuielenurea.

O6vem mpusmbl W mwiMHApa. OTHoOmIeHHE O00BEMOB  MOMOOHBIX — Tell.
NOJOOHBIX TEI I'eomeTprueckuii cMbICa ONpenenuTens 3-ro nopsaka
Tema 7.14 Copep:xanue yueOHOro MaTepuana
O6veMbl M TUIOIIAAM

HOBerHOCTeﬁ TCII

O6bemMbl mupamuabl U KoHyca. O0bem mapa. [Tnomaayu noBepxHocTel Ten

Tema 7.15 Coneprxkanne yueOHOT0 MaTepuana

KoMmOunamun KomOunanmu reoMmeTpudeckux e

MHOTOTPDAaHHUKOB ¥  Tel | [IpakTuyeckoe 3aHsITHE

BpalleHus

Tema 7.16 Coneprxanue yueOHOro MaTepuasa

['eomeTpuueckue Hcnonb3oBaHne KOMOHMHAIMi MHOTOTPAaHHUKOB W TEN BpAIIEHUS B IMPaKTHKO-

KOM6I/IHaI_[I/II/I Ha ITPAKTHUKE

OPHUCHTHPOBAHHBLIX 3ajjadax

[IpakTHueckoe 3aHsTHE

Tema 7.17

Conepxkanue yaeOHOro MaTepuaia

OO0beMbl U rmjiaonraa MMoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonrtponbHas pabora
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Pewenne 3a7ad4.
MHoOrorpaHHuku U Teia
BpalICHUs

Pa3nen 8. IlepBooGpa3nasi pyHKIUM, ee MPUMEHEHHE OK-01,
Tema 8.1 Coneprxkanue y4eOHOT0 MaTepuasia OK-02,
[lepooOpa3Has GyHKUUH. | 3a7a4a O BOCCTAHOBJICHMM 3aKOHA JBHXKCHHUS 10 HM3BECTHOH ckopocTH. [TonsTHe OK-03,
[IpaBuia HAXO0XKJIEHHA | nHTerpupoBanus. O3HAKOMJICHHE C MOHSATHEM MHTETpaja U IMepBOOOpa3sHON yis OK-04,
epPBOOOPA3HBIX ¢byakun y=f(x). Pemenne 3amad Ha CBA3b MEPBOOOPA3HOM U €€ MPOU3BOIHOM, OK-05,
BBIUMCIICHHE TMEPBOOOpa3HOM i maHHOW QyHKiuu. Tabmuma Qopmyn amis OK-06,
HaXOXKJICHHUS NEPBOOOPa3HbIX. M3yueHune npasuiia BEIYUCICHNUS IEPBOOOPA3HOIA OK-07,
[IpakTuueckoe 3aHaTue JIP 13
IIK 1.3
IK 2.1
Tewma 8.2 Coneprkanue y4eOHOro Matepuana
[Inomane KpUBOIMHEWHOMW | 3amaun, MPUBOIAIIME K IOHSTHUIO ONPEACICHHOTO HMHTErpaja — O BBIYMCICHHU
Tpareuuy. @opmyna | rom@AM  KPUBOJIMHEHHOW Tpamelnuu, O TNepeMEleHHH TOYKd. [loHsTHE

Herorona — JleitOHMIa

OTpeNieNIéHHOro UHTerpaa. ['eomeTpuueckuii u GU3NYECKUN CMBICI ONPEECTICHHOTO
unterpana. ®opmyna Hetotona— JleitOnuma

Tema 8.3
Heonpenenennsiit u
ONPEACIICHHBINA UHTETPaJIbI

Cogepxanue yaeOHOTO MaTepuana

ITousrue HCOIMPCACIICHHOIO MHTCTpajia

Tema 8.4

Ilousitue 00
ONIPEICIEHHOM HHTETpaje
KakK TUIOIIA N
KPUBOJIMHEWHOW Tparenuu

Coneprxkanue yaeOHOTro MaTepuana

['eomeTpuyeckuii CMBICH ONPENCIICHHOTO HHTErpaia

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.5

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COAeP KaHMe (CoAepKaHue TPUKJIATHOTO
MO/1YJIfA)
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OnpeneneHHbIl  UHTErpal

I'eomerprueckuii cmbic onpenencHHoro wuHrerpana. ®opmyna Herootona -

B XKU3HU JleitOHuna.
Pemienue 3a1au Ha npUMEHEHHUE WHTETpaja sl BEIYUCICHHUS (PU3NUYECKUX BETUYNH
Y IUIOIanen
[IpakTuueckoe 3aHsTHE

Tema 8.6 Copneprkanue ydeOHOro Matepuasa

Pewenne 3aga4. | [lepBooOpaznas pynkiun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue

[lepBooOpa3nas QyHKIUH,
€€ IPUMEHEHNE

Konrponbnas padora

Pa3znen 9. Crenenu u kopHu. CreneHnas pyHkuus

Tema 9.1
Crenennass QyHKuus, ee
CBOMCTBA

Copepxanue yueOHOTo MaTepuana

IToHsTHE KOpPHS N-OM CTENEHU U3 JCHUCTBUTEIBHOTO yuciaa. OyHKIUU Y = I{/E ux
cBoiicTBa u rpaduku. CBolcTBa KOPHS N-OW CTEHEHU

IIpakTHueckoe 3aHsaTHE

Tema 9.2

[IpeoOpazoBanue
BBIpQXEHUI ¢ KOpHSIMH N-
OH CTENEeHU

Coneprkanue y4eOHOro Matepuana

[TpeoOpazoBanre UPPAMOHATILHBIX BBIPAKECHUI

Tema 9.3
CaoiicTBa CTEIIEHU C

Cogepxanue yaueOHOTO MaTepuana

[ToHsATHE CTEIIEHH C JIFOOBIM paloOHaJIbHBIM ITOKA3aTCJIICM. CreneHHbIe (1)YHKHI/II/I, nux

palOHAIbHBIM U | cBOICcTBa U rpaduKu

JEHCTBUTEIIbHBIM

NOKa3aTeIsIMH

Tema 9.4 Coneprxanue yueOHOro MaTepuaa

Pemenune PaBHOCHIIBHOCTD MPPALIMOHAIBHBIX YPAaBHEHU U HEPAaBEHCTB. MeTO/Ibl UX PEIICHUS.
UppalMOHAIBHBIX Penienune uppanmoHanbHbIX YpaBHEHUI U HEPABEHCTB

YpaBHEHMI U HEPABEHCTB

Tema 9.5
Crenenn u KOPHH.
CrenenHas QyHKIHUS

Conepxxanue yqaeOHOro MaTepHasa

Omnpenenenue creneHHoW (yHKuuu. Mcnonb3oBaHuEe ee CBOWCTB IMpPH pPELICHUH
YpaBHEHMI U HEPABEHCTB

OK-01,
OK-02,
OK-03,
OK-04

OK-
05, OK-
07
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‘ KonTtponpsHas padora

Paznea 10. Iloka3zaTenbHas GyHKIUSA

Tema 10.1
IToxazaTenpHass (yHKIHS,
€€ CBONCTBa

Copepxanue yueOHOro MaTepuana

CremeHb ¢ TIPOM3BOJIBHBIM JICWCTBHTENBHBIM IOKaszareneM. OmnpeneneHue
IIOKa3aTeNbHON (YHKIMH, ee CBOWCTBA M rpaduK. 3HAKOMCTBO C NPHUMEHEHHEM
NOKa3aTeNbHON (QYyHKIMHU. Pemenne nmokazaTenbHBIX ypaBHEHHH (DYHKIMOHAIBHO-
rpadu4ecKuM METOJIOM

Tema 10.2 Cogepxanue yaeOHOTO MaTepuaa OK-01,
Pemienne noxasarenpHbIX | Pemenne moka3aTeNbHBIX ypaBHEHWH METOJOM YpaBHUBAaHHS —IOKa3aTelei, OK-02,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW NMEPEMEHHOH, (PYHKIIMOHAIBHO-TPAPHUECKUM METOIOM. OK-03,
Pemenne moka3arenbHBIX HEPABEHCTB OK-04,
[TpakTHueckoe 3aHsATHE OK-05,
Tema 10.3 Conepskanne yueOGHOro MaTepuana OK-07,
CucremMbl TOKa3aTeNbHBIX | PelieHne cHCTEM MOKa3aTeNbHbIX YPaBHEHUH JIP 13
ypaBHEHUH
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pemenne 3aja4. | PemieHne MoKa3aTelIbHBIX YPaBHCHUH METOJOM YypaBHHBAHHUS IIOKa3aTeleH W
ITokazarenpHas QyHKIUS | METOJOM BBEICHUS HOBOM MMEpeMEHHOM. PellieHne moka3aTenbHbIX HEPABEHCTB
KonTtponbHas padora
Paspnen 11. Jlorapu¢gmsbl. JJorapupmudeckas pyHkuus OK-01,
Tema 11.1 Copneprxanue yueOHOro MaTepuaia OK-02,
Jlorapudm yucia. | Jlorapudm umcna. JlecATUUHBIN U HATYpaJIbHBIN JOTapu(MBbI, YUCIIO € OK-03,
JecaTuanbiit u OK-04,
HaTypalbHbIM JIorapudMsl, OK-05,
YHCIIO € OK-07
Tema 11.2 Copepxanue yueOHOro Marepuana JIP 01,
Ceoiictea  sorapudmos. | CBoiicTBa norapupmMoB. Oneparus JorapHMIPOBAHHS. JIP 06,
Onepanus IK' 1.3
JorapupMUpPOBaHUS IIK 2.1
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Tema 11.3
Jlorapudmmueckas
¢byHKLMS, ee CBOHCTBA

Cogepxanne yaeOHOTO MaTepuana

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

Tema 11.4

Pemrenne
Jorapu(pMUICCKUX
YpaBHEHUH U HEPABEHCTB

Copnepxanue yueOHOro MaTepuana

[Tonstne norapupmudeckoro ypaBHeHus. Omneparysi IMOTCHIUPOBaHHUA. 1pu
OCHOBHBIX METOJ[a pEIIeHHs JIoTapu(MHUUECKUX YpaBHEHHIA: (YHKIIMOHAIBHO-
rpaduvecKkuii, METOJ| TOTEHIMPOBAHUS, METOJ| BBEICHUS HOBOW IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA

Tema 11.5 Coneprkanue y4eOHOro Matepuana
Cucrembl ANTOPUTM pEIICHUs CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapUpMHUECKUX
JOTapuUPMHUUECKUX yYpaBHEHU U HEPABEHCTB
yYpaBHEHUU
[TpakTHdeckoe 3aHATHE
Tema 11.6 IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COJAEPKaHue (CoAepKaHue NPUKJIATHOTO

Jlorapugmsl B mpupoae H

MOJYJISA)

TEXHUKE [Ipumenenne norapu¢ma. Jlorapudpmuyeckas crnupanb B mpupone. Ee
MaTeMaTH4YeCKHe CBOMCTBA
[TpakTrueckoe 3aHsATHE

Tema 11.7 Copneprxanue yueOHOro MaTepuaia

Pewenne 3amad. | Jlorapupmuueckas pyHkuus. Pemenre npocteux gorapupMuuecKkux ypaBHEHHUM

Jlorapudmsr.

Jlorapudmuueckas KonTpoabnas pabora

byHKIIUS

Pa3znen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaa

MHoxecTBa [Tonstne muoxectBa. [TonMHOkecTBO. Onepanuu ¢ MHOXKECTBAMHU
KomMmOuHupoBaHHOE 3aHsTHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue NPUKJIATHOTO

Orneparuy ¢ MHOXXECTBAMHU

MO/1YJIf1)

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
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Ornepanuu ¢ MHOXKeCTBaMu. PerieHne npukiaHbIX 3a1a4

OK-07

JIP 09,
[IpaKTHYECKOE 3aHSATHE JIP 13,
Tema 12.3 Cogepxanue yaeOHOTO MaTepuaa K 1.3
I'pacer [Tonsitue rpada. Cesa3ubIi rpad, AepeBo, UK rpad Ha MITOCKOCTH K 2.1
[TpakTrueckas pabota
Tema 12.4 Coneprkanue ydeOHOro Mareprasa
Pewienue 3ama4. | Onepanuu ¢ MHOKecTBaMu. ONKcaHue peaibHbIX CUTYALUH C IIOMOILBIO MHOYKECTB.
MmuoxectBa, I'padpl u ux | [Ipumenenune rpadoB K pEIICHUIO 33134
pUMEHEHHE KonrtponsHas padora
Pa3pnen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH
Tema 13.1 Cogepxanue yueOHOro MaTepuana
OcHOBHBIE nouATHs | [lepecTaHOBKH, pa3MeEIIEHUs], COUETaHUSI.
KOMOMHATOPUKHU
Tema 13.2 Coneprkanue y4eOHOro Matepuana
CoOsiTHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTU CYMMBI COOBITHIA.
coObiTus.  CnoxkeHue U | YCIOBHAas BEPOATHOCTh. 3aBUCHMbIE M HE3aBUCHMbIC cOOBITHS. Teopembl O
YMHOXXEHHE BEPOATHOCTEN | BEPOSTHOCTU MIPOU3BEICHUSI COOBITUH.
OK-01,
OK-02,
Tema 13.3 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COACPKAHHE (COAePKAHNE TPHKJIAJTHOIO OK-03
BepositHOCTB B | MOYJISA) OK-0 4’
PO EeCCHOHATBHBIX OTHOCuUTENbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHYECKOE OK-05’
3a/1a4ax omnpezeneHue BepossTHocTU. O1ieHKa BEpOSITHOCTU COOBITUS ’
[IpakTuueckoe 3aHsTHE
Tema 13.4 Coneprkanne y4eOHOr0o MaTeprana

JuckperHas  ciydaiiHas

Bunbl ciydaiiHeix BenuuuH. OrnpeneneHue TUCKPETHOW CIIy4ailHOM BEJIMYMHBI.

BEJINYMHA, 3aKOH e¢ | 3aKOH pacHpeiesieHus] JUCKPETHOM CIlydalHOW BeIWYMHBL. Ee 4YuciIoBbIE
pacnpeneneHus XapaKTepUCTUKU
Tema 13.5 Coneprxanue yueOHOTo MaTepuana
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3agaun MaTreMaTHYEeCKOU
CTaTUCTUKHU

Bapuanmonnsiii  psaa. Ilomuron wuactor u  rucrorpamma. (CraTHCTHYECKUE
XapaKTEPUCTHKH psia HAOII01aeMbIX JTaHHBIX

Tema 13.6
Cocrasiieaue T1abiuL U

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COepP KkaHMe (CoepKaHue MPUKJIATHOTO
MOYJIs1)

AuarpaMm Ha IIPaKTUKE

[lepBuunas 00paboTKa cTaTUCTUYECKUX JaHHBIX. [ paduyeckoe ux mnpeacTaBieHue.
HaxoxneHue cpeqHuX XapakTepUCTHK, HAOTIOAaeMbIX JaHHBIX

HpaKTI/I‘IeCKOG 3aHATUC

Tewma 13.7

Pewienue 3aay. DeMeHThI
KOMOMHaTOPHKH,
CTaTUCTUKM U TEOPHUH
BEPOSATHOCTEN

Copep:xanue yueOHOro MaTepuana

OnemenTbl KoMmOuHaTtopuku. CoObiTHE, BEpPOSTHOCTH COObITHA. CloXXeHue Hu
YMHOKEHHUE BEPOATHOCTEN

KonTponbhas padora

Pasznen 14. YpaBHenusi u H

epaBeHCTBA

Tewma 14.1
PaBHOCHIIBHOCTD
YpaBHEHUH W HEPABEHCTB.
OO61re MeTobl pereHus

Copep:xanue yueOHOro MaTepuana

PaBHOCUIIBHOCTE ypaBHEHMII U HepaBeHCTB. OmpepneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX [1€PEXO0/1aX B YpaBHEHUSIX U HepaBeHCTBaxX. OOIIMe METOIbI pellieHus
YpaBHEHU: MEpexoj] OT paBeHCTBAa (PYHKIHMM K paBEHCTBY apryMEHTOB JUIs
MOHOTOHHBIX (DYHKLNH, METO/ Pa3I0kKEHHUSI HA MHOKUTEIH, METO]I BBEJCHHS HOBOI
MEpEMEHHOH, PYHKIIMOHAIbHO-TpapuIeCcKril METOA

Tema 14.2 Copepxanne yueOHOTO MaTepuana

['paduyeckuit MeToA | O6Iure MeTo/Ibl pelIeHUs] HEPaBEHCTB: NePeX0]l OT CPABHEHUS 3HAYCHUN QYHKIUH K

peleHus YPaBHEHMH, | CpPaBHEHHIO 3HAUYEHUH apTyMEHTOB JUISi MOHOTOHHBIX ()YHKIIMH, METOJT MHTEPBAJIOB,

HEPaBEHCTB ¢dbyHKMoHaNbHO-Tpaduueckuit Metol. ['padmyeckuit MeTo pelieHus] ypaBHEHUN 1
HEPaBEHCTB

Tema 14.3 Coneprxanne yueOHOTO MaTepuasa

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
JIP 06
IIK 1.3
IK 2.1
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YpaBHEHMs U HEPABEHCTBA

Onpenenenne Moxayns. Packpeitue Moxayns mno onpeneneHuro. IIpocreiimme

C MOJyJIEM YPaBHEHUS U HEpPaBEHCTBAa ¢ MojyJsieM. [IpuMeHeHre paBHOCWIBHBIX I1€PEXOAOB B
OIIpE/ICJICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 2
Tema 14.4 Copepxanne yaeOHOT0 MaTepuana
YpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpom. [Ipocreiinme ypaBHeHNs U HEPABEHCTBA C MAPaAMETPOM
C mapaMeTpaMu 2
Tewma 14.5 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CodepKAHNe TPUKJIIATHOTO
CocraBiieHHEe U pELICHUE | MOTYJIsl)
npo(ecCHOHANBHBIX 3a/1ay | PereHne TeKCTOBBIX 3324 IPO()ECCHOHATBHOTO COICPIKAHMUS 2
C IIOMOIIBIO YPABHEHU [IpakTHUECKHE 3aHATUS 2
Tema 14.6 Copep:xanue yueOHOro MaTepuana
Pemenue 3a1a4. | O0mire MEeToAbl pellleHus] YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOIYJIEM U C
YpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
2
[IpakTHYeCKOe 3aHSTHE 2
CamocrosiTesibHAs paboTa 12
Koncynbranus 2
IIpomexyTounas arrecTanus (JK3aMeH) 6
Bcero: | 278

Tloo munom yH€6H020 3aHAMUA 0715 L;Eﬂeﬁ HacmoAauezo ()OKymeHma NnOHUMaemcs munoJjiocus yH€6Hblx 3AHAMULL:

Kon

O wdMNdDEFO

Bun zagarni

BBosaHoe yuebHoe 3aHATHE

VY4eOHoe 3aHsTHE 110 U3YUEHHUIO U IEPBUYHOMY 3aKPEIUICHUIO MaTepuana

VY4ebHoe 3aHsATHE N0 3aKPENJICHUIO 3HaHUH U cIocO00B JiecTBUI

VYyebHOe 3aHATHE KOMITJIEKCHOTO MPUMEHEHHUSI 3HAHUW U CTIOCOOOB ICHUCTBUI
VYuebHoe 3aHsATHE 0 0000IIEHUIO M CUCTEMAaTH3aIMK 3HaHUH U CIOCO00B JAeHCTBUI
VY4eOHoe 3aHsTHE 110 MPOBEPKE, OLIEHKE 1 KOPPEKIMH 3HAaHUM U CrI0COO0B AeHCTBUIMA
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlnsa peanu3anuu NPOrpaMMbl JUCHUIJIMHBI [OJKHBI OBbITh MPETyCMOTPEHBI
cieayiolue crnenuajbHble IOMeIeHus

Peanmu3arnus mporpaMMbl JTUCITUTUIMHBI TPEOYET HATMYUs y9eOHOTo KaOWHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO TpenoIaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa O0yUCHUS:

- IEPCOHAJIBHBII KOMITBIOTEP C JIMIIEH3MOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedenne 00yueHus

1. OcHoBHBIE MeYATHLIC U3TAHUA

1. Maremaruka: yueOHuwk/ bammakoB M.U.- 2-¢ w3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremaruka: anrebpa W Hadajga MaTeMaTHYECKOTO aHalIM3a, reomerpus. Anrebpa u
Hayaja MatemMatnyeckoro ananusa. 10-11 knacc. Anumos 111.A., Koasaruun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hadala MaTeMaTHYeCKOTO aHaim3a, reoMeTpus. ['eomerpus.
10-11 knacc. Atanacsas JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemmenue, 2022.

4. Maremartuka: anreOpa 1 Hauajga MaTeMaTHYeCKOro aHanusa, reometrpus. 10—11 kmaccsl.
AnreOpa u Haudana maTemMaruueckoro aHamuza. B 2 4. Yacte 1: YueOHuK a1 ydammxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBeiii ypoens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3amayHuK AJI ydaimxcs o0pa3oBaTelbHBIX opranu3anuii (6a3oBblit ypoBeHb)/ Mopakosuy AT
u Apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anreOpa ¥ Hayala MaTeMaTHUYECKOTO aHanu3a, reoMeTpus. Anrebpa u
Hadaya MareMarudeckoro aHanm3a. 10 knacc. Hukonbckuit C.M., IloranoB M.K., PemeTnukos
H.H. u npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOTO aHanu3a, reomerpus. Anrebpa u
Hadayia MatreMaruuyeckoro aHanm3a. 11 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTHnkos
H.H. u npyrue. - M: [Ipocseuienue, 2021.

8. Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHaIu3a, reomeTpus. [ 'eomerpus.10-
11 xmacc. IloropenoB A.B. Maremaruka: anrebpa M Hauyajsa MaTeMaTHYeCKOrO aHau3a,
reoMerpus. ['eomerpust.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: areOpa 1 Hadajga MaTeMaTHIECKOTO aHalln3a, TeomeTpus. [ eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.

10. Maremaruka: anreOpa ¥ Hadyaxa MaTeMaTHYECKOTO aHalln3a, reomeTpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.



11. MaremMaturka: areOpa 1 HadaJla MaTeMaTHIeCKOro aHaim3a, reometpus. 10 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. MaremaTuka: anredpa U Hadyajaa MaTeMaTUYeCKOro aHainu3a, reomerpus 11 kiace.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".
13. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa

Y Havaja MaTeMaTH4ecKoro anaausa (B 2 yactsax) (B 2 yactsx). 10-11 kmacc. Yacts 1: MopakoBud
A.T'., CemenoB II.B.; YHacts 2: Mopakosuu A.I'. u apyrue; noja penakiueid Mopakosuua Al'.

"MOLL MHEMO3HNHA".

14. Maremaruka: anrebpa U Hayajla MaTeMaTHUYECKOIr0 aHalIKu3a, reoMeTpus. Airedopa
¥ HavaJla MateMatuuyeckoro ananusa. 10 kinacc. Mypasun ['.K., Mypasuna O.B. U3narensctBo
"ITpocBenienue".

15. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa
Y HayaJla MateMaruuyeckoro ananusa. 11 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTtBo
"[IpocBemieHue".

16. Martemaruka: anrebpa M Hayala MaTeMaTHYECKOrO aHalu3a, T'eOMETpPHs.
I'eomerpus. 10 kitace. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "l[IpocBemenue".

17. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 11 xknacc. CmupnoB B.A., CmupnoBa .M. U3znarensctBo "IIpocBemienue".

18. Maremaruka. ['eomerpusi. 10 wmacc. Mep3nsik A.l'., Homuporckuit I.A.,
[Tononckuii B.b., AAxup M.C.; nox pengaxuueii [Tononsckoro B.E. M3narensctso "[IpocBenienue".

19. Maremaruka. I'eomerpusi. 11 kimacc. Mepsnsak A.I'., Homuposckuii JI.A.,

[Tononckuit  B.b., Axup M.C.; mnoa penakuueir Ilomonsckoro B.E. "M3gatensctBO
"[IpocBemieHue".

2. DJIeKTPOHHbIE U31AHMS

1. Beepoccuiickue uaTepHeT-omumMmnuanbl. - URL: https://online-olympiad.ru / (mata
oOpatuenusi: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Enunas xomutexiust iudpoBeix 00pa3oBaTebHbIX pecypcoB. - URL: http://school-
collection.edu.ru (nara obpamienus: 08.07.2022). - TekcT: 31EKTPOHHBIH.
3. NupopmarmonHas cucrema «EIiMHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mara obpamienus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunas snexrponHas 6udanoreka (HIB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBI.

5. OTkpbIThIi KOMUTEK. MaTtematuka. - URL: https://mathematics.ru / (nata
obpamienus: 08.06.2022). - TekcT: 31eKTPOHHBII.

6. [ToBTOopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamenus: 12.07.2022). - TekcT: 31€KTPOHHBII.

7. CripaBOYHHUK M0 MaTeMaTUKe JJIs IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara obparmenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIN.

8. Cpennsis MaTemMaTudeckasi uHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIH.
9. denepanbHbiii mopran «Poccuiickoe oopazoanuey. - URL: http://www.edu.ru/ (mata

06pau1eHH51: 02.07.2022). - Texkcr: 3JI€KTpOHHI)II7L 10.DenepanbHblii HeHTP HHPOPMALMOHHO-00PA30BATEIBHBIX
pecypcos. - URL: http://fcior.edu.ru / (mara obpamenust: 01.07.2022). - TekcT: 37I€KTPOHHBIHA

40


https://online-olympiad.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

41



4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0OCBOECHUS 00111e00pa30BaTe/IbHOM 1M CHUILIHHbBI

KoHTpo.1b M O1leHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIC PE3yIbTaThl, HAlPaBICHHBIC HA
(dopmupoBaHue 00IKX U MPO(PECCHOHATBHBIX KOMIIETCHIIUHI TI0 pa3JiesiaM B TeMaM COJepXKaHus yueOHOro MaTepuaia.

Oo0masi/npogeccuoHaTbLHAS KOMIIETEHIIHS

Pa3zgen/Tema

Tun oleHOYHBIX MepPONPUSITHS

OK 01. BeiOupathb criocoObl pelieHus 3a1au
podecCHOHATEHOM NI TEIIEHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,25,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKHUX padoT

3amuTa MHANBUAYaJIbHBIX IIPOEKTOB
KonTponbhas padbota

BrimonHeHune sKx3aMeHaMoOHHbIX

P 13, Temnt 13.1, 13.2,13.3, 13.4, 13,5, 13.6 3anaHui
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6
OK 02. Mcnonb30BaTh COBpEMEHHBIE P1,Temal.1,1.2,1.3,1.4,15,1.6 TectupoBanue

CpEeICTBa MOUCKA, aHAJIN3a U UHTEPIIPETAlUU
nH(popmMaluu, 1 UHGOpPMaLIMOHHBIE
TEXHOJIOTUH ISl BBIIIOJIHEHUS 3a]a4
npoeCCHOHATLHOM J1eATENbHOCTH

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2 Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

VYerHbll onpoc

MaremaTudecKkuii TUKTAHT
NunuBunyanbHas caMOCTOSTENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX PadoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas pabota




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145, 14.6

BBIHOHHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeccCuOHaIBHOM cepe, UCTI0NB30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX CHTYAIHSIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,1.4,15,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,73,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temnr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temn 14.1, 14.2,14.3, 14.4, 14,5, 14.6

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3ammTa HHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHuN

OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATD U
paboTaTh B KOJJIEKTUBE H KOMaHIE
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,1.3,1.4,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

TectupoBanue

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NHauBunyanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT

3ammrTa TBOPYECKUX paboT

3amuTa UHAUBUIYATbHBIX POCKTOB
KonTponbnas pabota

Brlinonnenue 3x3aMeHaliuOHHBIX
3a7aHui
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P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 145, 14.6

OK 05. OcyiiecTBisiTh YCTHYIO U
MUCbMEHHYIO KOMMYHHUKAIIMIO Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoin
denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,12,1.3,1.4,15,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3almmTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonHeHune 3x3aMeHamOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a/1aHuH
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 06. IIposiBnsATh rpask1aHCKO- P1,Temal.1,12,1.3,1.4,15,1.6 TectupoBanue

MaTPUOTUYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IOBEICHHUE HA
OCHOBE TPAJUIIMOHHBIX 00II€YETOBEYECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEXPEJIINTUO3HBIX OTHOIIEHWH, IPUMEHSTh
CTaHJApThl aHTUKOPPYILIMOHHOTO TOBEACHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,71.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

YeTHBIN onpoc

MaremaTudecKuii JUKTaHT
NHauBuayanbHas caMOCTOSTENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas padora

BrimonHeHne sK3aMeHAMOHHBIX
3aJaHui

44




OK 07. ConelicTBOBaTh COXPaHEHUIO
OKPY’KaIOIIEH Cpe/Ibl, peCypcocOepexreHuIo,
MMPUMCHATH 3HAHUSA 00 U3MEHEHNH KJImMara,
IPUHIMIIB OEPEKIIMBOTO TPOU3BO/ICTBA,

3 PEeKTUBHO EHCTBOBATH B YPE3BBIYANHBIX
CHUTYaIHsIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,12,1.3,1.4,15,1.6

P2, Tems12.1,2.2,2.3,2.4,2.5, 2.6

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Tems14.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbll onpoc

MareMaTnyeckuii TUKTaHT
WuauBuyanbHas caMOCTOSTENbHAs
pabora

ITpencraBnenue pe3ynbTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3amyTa MHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

Beimonnenmne sK3aMeHaMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3ajIaHmi
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145, 14.6
TIK 2.1 ®opmupoBaTh OyXTanTepcKue P1,Temal.1,1.2,13,14,15,1.6 TectupoBanue

MIPOBOJIKK TI0 yYETY HCTOYHHKOB aKTHBOB
OpraHu3aIM Ha OCHOBE paboyvero riaHa
CUETOB OYXTaJITEpPCKOTo yuera

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14,5, 14.6

VYerHbll onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOATEIbHAS
pabota

IIpencraBneHue pe3yapTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJbHBIX IPOEKTOB
KonTponbhas padora

BrinonHeHne sk3aMeHalMOHHbIX
3aJaHui
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