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Pabouas nporpamma OVYII1.03 MaTtemaTtrka pa3zpaboTaHa B COOTBETCTBUU CO CIEAYIOIIUMH JOKYMEHTaMU:

Oenepansublii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanum» (¢ mocieayomuMu
HW3MCHCHUSIMH ),

IIpuxaz Munnpocseuienus Poccun ot 14.08.2022 Ne762 «O6 ytBepxaenuu Ilopsiaka opranuzaniy U OCyIIeCTBICHHS
00pa30BaTeNIbHOI ACATENBHOCTH 110 00pa30BaTeNbHBIM IPOrpaMMaM CPEAHEro NpodecCHOHAIBHOTO 00pa30BaHUs;
IIpuxa3 MuHucTepcTBa HayKH U BhbIciiero oopasoBanus Poccuiickoit deneparu Ne885 u npuka3 MunnpocemeHus
Poccuiickoit ®eneparuu Ne390 ot 05.08.2020 «O mpakTHUECKOH OJTOTOBKE»;

IIpuka3 MunucrepcrtBa obpa3oBanus u Hayku Poccuiickoit @enepanmu ot 17.05.2012 Ne 413 «O6 yTBepxIeHUH
(enepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTENILHOTO CTaHAAPTa CPETHETo 00IIero o0pa3oBaHus» (B pell. NMpUKa3a OT
12.08.2022 Ne 732);

IIpukas MunucrepctBa obpasoBanua U Hayku Poccuiickoit @enepamyu ot 07.12.2017 Nell196 «O6 yTBepkaeHUH
(enepaabHOTO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CpPeIHEro Ipo(ecCHOHAILHOTO 00pa3oBaHHS IO
cnenuansHoctu: 20.02.02 3ammra B ype3BbYAMHBIX CUTYalMAX, yTBEpxKAeHHOro IIpukaszom MuHIIpOCBELICHUS
Poccun ot 07.07.2022 N 535

IIpuka3 Munnpocsemenus Poccun ot 23.11.2022 Ne 1014 «O6 yrtBepxkneHuu (enepanbHO 00pa3zoBaTeNbHOM
HPOrpaMMBI CpPEAHET0 00IIero 00pa3oBaHus»;

Ilpukas Munmnpocsenienust Poccun ot 30.08.2022 Ne 631 «O0 yTBepxkaeHHU (PelepalbHOTO TEepeyHs YICOHUKOB,
JOIYIIEHHBIX K HCIIOJBb30BAHHUIO NPH PEATH3alMH HUMEIOIINX TOCYJapCTBEHHYIO aKKpEOUTAUI0 00pa3oBaTENIbHBIX
MPOTPaMM HavalbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpEeaHEro oomiero oopa3oBaHmsD»

Pacnopsoxkerne Munmnpocsemenust Poccunt ot 30.04.2021 r. NeP-98 «O6 yrBepkaennn KoHnenuun npenomaBaHUs
001e00pa3oBaTeNbHbIX AUCHUIUIMH C  YY4eTOM INpOoQecCHOHAIbHOH HAIpaBICHHOCTH MPOTpaMM  CPEIHEro
npodecCHOoHaTBHOT0 00pa3oBaHus, peaIn3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHMs»;

Pacnopspxenne Munnpocseruerust Poccun ot 25.08.2022 r. Ne P-198 «O6 ytBepikaeHnn MeToqHK MPEnoaaBaHus 1o
o0mmeoOpazoBaresibHBIM (00s13aTenbHBIM) nucnuIuiiHaM («Pycckuit s3b1k», «JluTeparypa», «IHOCTpaHHBIA S3BIKY,
«Marematuka», «Ucropus» (mmm «Poccus B Mupe»), «®Pusnueckas KynbTypa», «OCHOBBI 0e€30MacHOCTH
KU3HECATEIBHOCTH», «ACTPOHOMHS») € Y4eTOM Ipo(eCCHOHANBPHOM HANpaBIEHHOCTH MPOTPaMM CPEIHETO
npodecCHOHANBEHOTO 00pa30BaHMs, peal3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs, IpeayCMaTpHBAIONIHE
MHTCHCHBHYIO 00IIe00pa3oBaTeIbHYI0 IOATOTOBKY OOYYalOIIMXCSl C BKIIOYEHHEM MPUKIATHBIX MOJIYJEH,
COOTBETCTBYIOIINX MPO(ecCHOHANEHOI HAaPaBIEHHOCTH, B T.4. C YY€TOM IPUMEHEHUS TEXHOJIOTHH JUCTaHIMOHHOTO
U JIEKTPOHHOTO 00yUYEeHU»;

Meroaudeckne PpEeKOMEHAANMH [0 pealn3allid CcpegHero o0mero o0pa3oBaHHs B Tpefenax OCBOCHHS
00pa3zoBaTeNbHON MPOrPaMMBI CPEIHETO MPOopEeCcCHOHATTLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIETro 00pa3oBaHUs
(TTicemo Munnpocsenienust Poccuu ot 01.03.2023 r. Ne05-592);

IMpumepHast pabovast mporpamMma o0uIeoOpa3oBaTeNbHON y4eOHON MUCHMIUTMHBI «MaTemarika» (0a30BBIil ypOBEHB
BapuaHT 2) 11 npo(ecCHOHANTBHBIX 00pa30BaTeNbHBIX OpraHU3alNii, IPEACTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

[Monoxenne o paboueit mporpamme 0O0IICOOPA30BATENBHBIX JUCHMIUIAH C  y4eTOM MNpoecCHOHATHHOMN
HAaIPaBJICHHOCTH 00pa30BaTeNbHBIX NMPOTPAaMM CPEIHEro NpOoQecCHOHANBHOr0 00pa3oBaHMs MPO(ECCHOHAIBLHOTO
oOpazoBarenbHOTo yupexkaeHus r. Maxaukana « KI'OUCy:

[NonoxxeHne 0 MPAKTUUECKOW MOJArOTOBKE OOydalOMXCs MNPOGECCHOHATBHOTO 00pa30BaTEIBHOTO YUPEKICHHS T.
Maxaukana «KI'OUC»:

[TonoxeHne o TEKyIIeM KOHTPOJIE W MPOMEXKYTOUHOH aTrectaiuu ctyaeHToB [IOY «KI'OUCy, obyyaromuxcs o
00pa3oBaTeNIbHBIM NPOrpaMMaM CpeJHEro NpoheCcCHOHATBHOTO 00pa30BaHMUs;

IMonoxxenne o dopmupoBaHuy (OHAA OLEHOYHBIX CPEACTB JUIS NMPOBEACHMS TEKYIIEro KOHTPOJIST yCHEBAeMOCTH,
MPOMEKYTOUHOH aTTecTaluy 00ydJaromuxcsi 010DKETHOTO MPodecCHOHANTBEHOTO

Onobpeno meron. CoBeTom

IIpotokon Ne_ oT «_ » 2025r.
Meroauct

Kysnenosa M.B.

Pa3paboTyuk:
IManuesa [1.M... - npenogaBarenb MaTeMaTUKU


https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

COJEPKAHUE

. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILIMHBI

. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJIbHOU JTUCIIUILIAHBI

. YCJIOBUS PEAJTA3AIINA OBII[EOBPA3OBATEJILHOM
TACIATLITAHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JTUCIUILIAHBI

15

16



1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHEeHUsI MPOTPaMMbI
[Iporpamma 00Opa3oBaTeNIbHOW AMCHUIUIMHBI (ajsiee — IUCHUIUIAHBI) «MareMaThka

orpaxaer TpedoBanus @I'OC COO k pe3ynbTaraM OCBOSHHUS 00pa30BaTEIbHON MPOTPaMMBI 110
npenmery «Maremaruka». Ilporpamma sBIsSeTCS YacThblO OCHOBHOW 00pa3oBaTeinbHOU
nporpammbl  (manee — OOII ) B coorBerctBun ¢ ®I'OC CIIO mo cnemumansHocTH 20.02.02

3amuTa B Upe3BbIUalHBIX CUTYalUsX (110 OTpacisiM) U OCBauBaeTCs Ha 0a30BOM YPOBHE.

1.2. MecTo AucuMILIMHBI B y4eOHOM IVIaHe:
OO0meoOpa3oBarenpHas JUCHUININHA «MaTeMaTuka» OTHOCHTCS K 00pa3oBaTelbHOM

npenMeTHoit oOmactu «Matematuka u uHpopmarukay @OI'OC COO, BXOAUT B COCTaB
00s13aTeIbHBIX TUCHMIUIMH OJoKa obmieoOpa3oBarenbHbiXx aucuuruma OOIT ®I'OC CIIO mno

CIICHHUAJIIBHOCTH C IMOJIYUCHHUEM KBaJII/I(i)I/IKaIII/II/I Cp€AHCTO 3BCHA «TCXHUK-CIIACATCIIb»

1.3. lesan u niiaHupyemMble pe3yabTaThbl 0CBOEHMS AUCHUIIIHHBI:

1.3.1. Heau JUCUUILINHBI
Coneprkanre mporpaMMbl 00111€00pa30BaTENbHON MUCIUILTMHBI «MaTtemMaTnkay HampaBJIeHO Ha
JOCTIDKCHHUE CIIENYIOMUX Ieneil: (GOopMUpOBaHHE KYJIbTYpPhl YHTATEIBCKOTO BOCHPHUSTHS U
MOHUMAHUS JIUTEPATYpPHbIX TEKCTOB, YUTATEIbCKOM CaMOCTOSITEIBHOCTU U  PEYEBBIX

KOMIIETSHIINH.

1.3.2. [lnannpyemblie pe3yJibTAThl OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUMILINHBI B
cootBeTcTBUU ¢ ®IT'OC CIIO u Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHne TUCIUILIMHA UMEeT Mpu (GOPMUPOBAHUHU U PA3BUTHH 00IIUX (Ianee —

OK) u mpodeccuonanpubix (mamee — IIK) kommeTeHIMiI CTPEMHUTBHCS K JOCTHKEHUIO

JUYHOCTHBIX pe3yabTaToB (JIP) mo cmemmambroctn 20.02.02 3ammurta B 4Ype3BhIUANWHBIX

CUTYyaLUsIX:
O0mue KOMNeTeHIUN Il1anupyemble pe3yJbTaThl 00y4eHHs
Oomme JlucumniimHapHbIe
OK 01 BeiOupath criocoObl |- TOTOBHOCTH K TPYIY, -BJIQJICTh METOIAMHU JTOKA3aTEIbCTB,
[peLIeHus 3a1a4 0CO3HAHHKE IICHHOCTHU QIITOpUTMaMU pELIeHUs 3a7a4; YMEHUE
rpodeccnoHaIbHON MacTepCTBa, TPY0I00He; |hopMyTUpOBaTh ONPEICIICHUS, AKCHOMBI U
IeSITeJIbHOCTH - TOTOBHOCTD K aKTUBHOH  [T€OpEMBI, IPUMEHSTH UX, TIPOBOJIHUTH
[IPUMEHUTEIBHO ITeITETLHOCTH TOKa3aTeNbHbIE PACCYKIICHUS B XOJI€ PEILICHUS
K pa3IMYHBIM KOHTEKCTaM [T€XHOJOTUYECKON U 3a]1a4;
CcoLMaIbHOM - YMETh OIIEPUPOBATEH MOHATHSIMH: CTCTICHD
HaIpaBJICHHOCTH, qUCITa, JOTapU(M YHCIIa; YMCHHE BBITOTHATH
CITOCOOHOCTH BEIYHCIICHUE 3HAYCHHI U TIPEOOPa30BaHUS
MHUIIUTIPOBATh, BBIPYKCHHI CO CTENICHSIMHU U JIOTapuMamu,




MTAHUPOBATH
CaMOCTOSITETIBHO BBITIOHSATh
TAaKyO eI TeIbHOCTS;
- MHTEpeC K Pa3IuIHbIM
chepam mpodecCUOHANTBHOM
esITeNbHOCTH,
OBrianenue
YHHBEpCAITbHBIMH
YIeOHBIMU
[MO3HABATELHBIMH
e CTBUSMU:
a) 0a30BBIC JIOTHUECKUE
MEeCTBUSA:
- CAMOCTOSITEIILHO
(hopMyIHpOBaTH U
AKTYaJIM3HPOBATH
po0OyieMy, paccMaTpHUBaTh
cc BCECTOPOHHE;
- YCTaHABJINBATh
CYIIECTBCHHBIA PU3HAK
MJTH OCHOBAHUS TSI
CpaBHEHHsI, KJIAaCCH(OUKAIIH
11 0000IIECHMS;
- OTPENICISATh TIeTH
NesITeNbHOCTH, 33/1aBaTh
[TapaMeTpbl U KPUTEPUH UX
TOCTYDKCHUS
- BBISIBIISIT
3aKOHOMEPHOCTH U
MPOTHBOPEYHS B
[pacCMaTpUBACMBIX
MIBJICHUSX
- BHOCUTb KOPPEKTUBBI B
NesITeNIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJbTATOB
[1EJIIM, OIIEHUBATh PUCKH
MOCTIEICTBUN ICATSILHOCTH;
- pPa3BHBATh KPEATHUBHOE
MBIINIJICHUE TIPU PCHICHUN
PKU3HEHHBIX MTPO0JIeM
0) 6a30BEIC
CClleIoBaTeIbCKHE
elcTBUSA:
- BJIaJICTh HABBIKAMHU
[y4eOHO-HCCIIeIOBATEIhCKON
158 HpOCKTHOﬁ JCATCIBHOCTH,
HABBIKAMH pa3peIIeHuUs
pobiem;
- BBIABJIATH IIPUYHUHHO-
CJICICTBCHHBIC CBA3H U
AKTYaTM3UPOBATh 337124y,
BbIJIBUT'aTh T'MIIOTE3Y €€
[PCIICHUA, HAXOJUTh
APTYMEHTBI JJTs
TOKa3aTeNIbCTBA CBOUX
[YTBEPKICHUH, 3a]1aBaTh
mapaMeTpsl B KPUTCPUH
CIICHYS,

rpeobpazoBaHus IPOOHO-pAITHOHATEHBIX
BBEIPAYKECHMUIA;

- YMEThb OIIEPUPOBATh HOHATHAMHU:
[pallMOHAJIbHbIC, UPPALMOHAIBHBIE,
[oKaszatesbHbIe, CTENICHHBIE, JorapudMuieckue,
TPUTOHOMETPUYECKUE YPABHEHUS H
HEpaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEpPUPOBAThH HOHATUAMU: (PYHKIHS,
HenpepbIBHASL GYHKLUS, TPOU3BOIHAS,
[epBooOpa3Hasi, ONpeaesICHHbIH HHTErpal;
[YMETb HAXOJUTh IPOU3BOAHBIE 3JIEMEHTapHBIX
(hyHKLUH, UCTIONB3YS CIIPaBOYHBIE MaTEPUAIIBL;
MCClle0BaTh B MPOCTEHIINX CIy4asx QyHKIUN
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJIBIINE U
HaNMEHBIINE 3HaYeHUs PYHKIUIL; CTPOUTH
rpadMKH MHOTOYJICHOB C UCTIONb30BaHHEM
ammapaTa MaTeMaTH4eCKOro aHaJIu3a;
[IPUMEHSTH IPOU3BOAHYIO IIPH PELICHUH 3a1a4
Ha BI)KEHHE; PelIaTh MPaKTHKO-
OPHECHTUPOBAHHBIC 33/1a41 Ha HAaHOOJbILINE U
HaNMEHBIINE 3HAYSHNS], HA HAXOXKICHHUE Iy TH,
CKOpPOCTH U YCKOPEHHS;

- YMETh ONEPUPOBATH NOHATHAMHU:
[pallMOHaIbHAs (PYHKIMS, IOKa3aTebHAas
(yHKUWs, cTenenHas QyHKIus,
imorapumudeckas GyHKIUS,
TpUrOHOMEeTpHYecKue (PyHKIINU, 0OpaTHBIE
(yHKLIMH; YMEHHE CTPOUTH I'pauKy N3yUCHHBIX
(hyHKIWH, UCTIOJIB30BaTh TpaQUKH MPU U3YICHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IPH PEILICHUH
3a1ad U3 Ipyrux yuyeOHBIX MIPEIMETOB U 33/1a4
13 peallbHOW JKU3HU; BBEIpaXKaTh GopMynamu
3aBHCUMOCTH MEXAY BETUUNHAMHU;

- YMETh pelIaTh TEKCTOBBIC 331241 PAa3HbIX
TUTIOB (B TOM YHCIIE Ha MIPOLIEHTHI, O U
JacTH, Ha IBMKEHHE, paboTy, CTOUMOCTb
TOBApOB M YCIIyT, HAJIOTH, 337a4 U3 00IacTH
YIpaBJIEHUS IMYHBIMU U CEMEHHBIMU
(buHaHCaMM); COCTABIISITh BBIPAXKCHUS,
YpaBHEHHSI, HEPABEHCTBA U HX CUCTEMEI T10
[YCIIOBHIO 337jauH, UCCIIEIOBATh ITOJIy4YE€HHOE
[pEIlIeHNE U OIICHUBATh MPaBI0NO00HOCTh
[pE3yIHTATOB;

- YMETh ONIEpUPOBAThH MOHATUSAMU: CpeIHEES
apupmMeTHIecKoe, Melnana, HauboJIbIIee 1
HAaUMEHbIIIee 3HAYCHHUS, pa3Max, JTUCIIepCus,
CTaHIapTHOE OTKJIOHEHHE YHUCIIOBOTO HA0OPa;
[YMETb U3BJIEKATh, HHTEPIPETUPOBATD
MH(pOPMAIINIO, ITPEICTABICHHYIO B TA0INIaX, HA
rarpaMmax, rpaukax, OTpaskKarollyr0 CBOMCTBA
[peaTbHBIX POLIECCOB U ABJICHUH; IPEACTABIIATD
MHPOPMAIIUIO C TIOMOIIBHIO TAOIHIL U THArpaMm;
MCCIIeI0BATh CTATUCTUYECKUE JIAHHBIE, B TOM
4rcie ¢ NPUMEHEHHEM IpauuecKuX METOI0B U
SIIEKTPOHHBIX CPENICTB;

- YMETh ONIEPUPOBATH MOHATHUAMM: CITyUaHBIN
OTIBIT U CIy4aliHOe COOBbITHE, BEPOSTHOCTD

cnyqaﬁﬂoro CO6I>ITI/I$I; YMCHHC BBITUCIIATH




- AaHAJTN3UPOBATH
[OJTyYEHHBIC B XOJI€
[pEIIeHNS 3a7a9n
[PE3YIIBTAThI, KPUTUIECKU
OICHUBATEL UX
TOCTOBEPHOCTb,
[IPOTHO3UPOBATH U3MCHCHHE
B HOBBIX YCIIOBUSIX;

-- YMETh TIEPEHOCUTH
3HAHWS B TIO3HABATEIHHYIO
M IPaKTHYECKYIO 00JIaCTH
PKH3HEACATCIIbHOCTH,

- YMETh HHTETPUPOBATh
BHAHMS U3 Pa3HBIX
[TPeIMETHBIX 00JIACTEI;

- BELIBUTATh HOBLIE HJIEW,
[pensiaraTh OpUTHHAIBHBIC
[TOIXOJTBI U PEIICHHUS,

1 CIIOCOOHOCTE UX
FCITOJIb30BaHMS B
T03HABaTENLHON U
COLMAJIbHOW MPaKTUKE

BEPOSITHOCTD C HCIOIB30BaHUEM TpaduIeckux
METOAOB; IPUMEHATH (POPMYJIIBI CIIOKEHHUS U
[YMHO>KEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI 1 (hOPMYITBI TIPH PEIICHUH 3a/1aY;
OLIEHMBATH BEPOSITHOCTH PeabHBIX COOBITUH;
3HaKOMCTBO CO CITy4aiHBIMH BEIMUNHAMU;
[YMEHHE IPUBOIUTH MPUMEPHI TTPOSBICHHS
3aKOHA OOJBIINX YHCEI B MPUPOJHBIX U
0OIIECTBCHHBIX SBJICHUSX;

- YMETh ONIEpHUPOBATh IOHATUSIMH: TOYKa,
[IpsiMasi, TUIOCKOCTbh, TPOCTPAHCTBO, IBYTPaHHBII
[yTOJI, CKpeIMBaIoIIuecs NpsMBbIE,
apajieNbHOCTh U MEPIeHANKYISAPHOCTD
MIPSIMBIX U TUIOCKOCTEH, YTOJI MEXITY TPSIMBIMH,
[YTOJI MEXKAY MPSIMOI U TIOCKOCTBIO, YOI
MEXy TNIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSIHAE MEXTY MPSIMBIMH,
[PACCTOSIHUE MEXAY TUIOCKOCTSIMU; YMEHHUE
MCIIOJIb30BATh NIPU PCUHICHUHU 3a/1a4 U3YYCHHBIC
(hbakThI U TEOpPEMBI TUNTAHUMETPHH;, YMEHHE
OIIEHHMBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO
MUpA;

- YMETh OIIEPUPOBATH MOHATUAMU:
MHOTOTPaHHHK, CEY€HE MHOTOTpaHHHKA, KYO,
napajieNienume, Npu3Ma, MupaMuaa, Gurypa u
[IOBEPXHOCTh BpallleHus, LUIUHIP, KOHYC, 1Iap,
cdepa, cedeHus: GUTyphl BpalleHUs, TNIOCKOCTb,
Kacaromasicst cepbl, MIINHAPA, KOHYyCa,
[1JIOIa1b [TIOBEPXHOCTHU TUPAMUBI, IIPU3MBI,
KOHYCa, IMIIWHAPA, IHI0MIas chephl, 00beM
KyOa, MPsIMOYTOJILHOTO TapaJuIelIeTnIie 1a,
[MpaMUbL, IPU3MBL, HWIMHApPA, KOHYCa, II1apa;
[YMeHre H300pakaTh MHOTOIPAaHHUKHU U
[TOBEPXHOCTH BPAIICHHS, X CEUYCHUS OT PYKH, C
[TOMOIIHIO YEPTEKHBIX HHCTPYMEHTOB H
QIIEKTPOHHBIX CPEJICTB; YMEHHE PacIio3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pACTIO3HABATH MPABHIILHBIE MHOTOIPAHHUKH;

- YMCTb OIICPUPOBATH NMOHATHUAMU: ABUKCHHC B
MPOCTPAHCTBE, IOAOOHBIE (GUTYPHI B
[TPOCTPAHCTBE; MCIIOIF30BaTh OTHOIIEHUE
[JTOTIA I TTOBEPXHOCTEH U 00HEMOB TTOTOOHBIX
(uTyp TP pelleHny 3a1a4;

- YMETb BBIYHUCIIATH T€OMETPUUECKUE BETMYHHEI
(1MHa, yro, Iomaab, 00beM, IIIOMAAb
[MOBEPXHOCTH ), UCTIOJB3YST NU3YUCHHBIC (POPMYJIBI
1 METOJIBI;

- YMETh ONEPUPOBATh NOHATHAMHU:
[IPSIMOYTOJIbHAS CHCTEMa KOOPMHAT,
KOOPJAWHATBI TOUKH, BEKTOP, KOOPANHATHI
BEKTOpa, CKAISAPHOE [TPOU3BEIECHHE, YTOJI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BE/ICHUE
BEKTOpa HAa YUCJIO, HAXOAUTh C ITIOMOIIBIO
M3y4eHHBIX (GOPMYJI KOOPIHHATHI CEpeIUHBI
0TpE3Ka, PaCCTOSHUE MEXKAY IBYMs TOUKAMU;

- YMETb BEIOMPATH IMOAXOMSIINNA N3YIECHHBIH
METOA JUIsl pelIeHHsI 3aJa4H, Paclio3HaBaTh

MATCMATHICCKHC (l)aKTLI 1 MaTCMaTH4YCCKHUC




MOJIETH B TIPHPOIHBIX M OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMCHUE IPUBOAUTD
[IpUMEpbl MATEMAaTHYECKUX OTKPBITHI
[POCCUICKON M MUPOBOI MaTeMaTHYECKON HAYKHU.
- YMETh ONEPUPOBAThH OHATUSAMU: OTIpE/ICICHUE,
aKCHOMa, TeopeMa, CIEJCTBUE, CBOWCTBO,
MPU3HAK, JI0KAa3aTeIbCTBO, PABHOCHIILHbIC
(hopmynpoBKH; yMeHHE (OPMYyITHPOBATH
00paTHOE W MPOTHUBOIIOJIOKHOE YTBEPKICHHE,
MIPUBOANTH IIPUMEPHI U KOHTPIIPUMEPHI,
MCTIONIB30BATh METOJ] MATEMAaTHIECKOM
MHTyKLUH; IPOBOJUTH TOKa3aTeIbHBIC
[pacCy>KICHUS PH PELICHUH 3a]1a4, OLICHUBATh
ITOrM9IeCcKyI0 MPaBUIIBHOCTD PACcCyKICHHH;

- YMETh ONEPUPOBATh NOHSITHIMHU: MHOKECTBO,
[MOIMHOKECTBO, ONepalliy HaJ MHOKECTBAMU;
[YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN aIapar JUisi OIHCaHUS
[pEaTbHBIX TIPOLIECCOB U SIBJICHUH MIPH PELICHUH
3agad, B TOM YHCIIE U3 IPYTHX YUeOHBIX
MPEIMETOB;

- YMETb ONIEPUPOBATh MOHITUSIMU: Tpad,
CBsI3HBIN rpad, 1epeBo, HUKI, rpad Ha
[UIOCKOCTH; YMEHHE 3a]1aBaTh U OTMCHIBATh
rpadbl pa3THYHBIME CIIOCO0AMMU; UCTIONB30BATh
rpadbl IpyU pelieHUN 3a/1a4;

- YMETb CBOOOTHO OIIEPHPOBATH MTOHATHIMH:
COYeTaHHUE, IEPECTaHOBKA, YUCIIO COUYCTAHHI,
YKCIIO TIepecTaHOBOK; OMHOM HbloTOHA; yMeHne
[PUMEHSTh KOMOWHATOPHBIE (PaKTHI U
[pacCyXIIeHUS [UIsl peIICHUs 3a/1a4;

-yMETb OIIEpUPOBATh MOHATHIMHU: HATypallbHOE
HHCIIO0, II€I0€ YHCIIO, OCTATOK 110 MOIYJIIO,
[palMOHAIIbHOE YMCII0, HPPALMOHAIBHOE YUCIIO,
MHO>KECTBA HATYPAJIbHBIX, LEIBIX,
[PAIlMOHATILHBIX, IECTBUTEIHHBIX YHCEIT;
[YMEHHE HCIIOJIb30BaTh MPU3HAKH JEITUMOCTH,
HaMMEHBIINI OOIINIT AeUTEIh U HaNMEHbIIee
oO1iee kpaTHOe, aroput™ EBkiva npu
[PEIICHUH 33/1a4; 3HAKOMCTBO C Pa3IHYHBIMH
MO3UIIMOHHBIMH CHCTEMAaMU CUHCIICHHS;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHSATHSIMU:
CTETIeHb C IeTIBIM TT0Ka3aTeeM, KOPEHb
HATYpaJIbHOM CTETIEHH, CTENIEHD C
[PAllMOHATILHBIM TTOKa3aTelIeM, CTETIeHb C
MEHCTBUTEIHHBIM (BELIECTBEHHBIM)
[oKasareseM, JIorapudm 4ncia, CHHYC, KOCHHYC
M TAHTCHC TIPOM3BOJILHOTO YHCIIA;

- YMETh ONIEpPUPOBAThH TOHSITUSMH: TOKIECTBO,
TOKJIECTBEHHOE ITpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpaBHEHHUH U
HEPaBEHCTB, PABHOCUIILHOCTh YpaBHEHUH,
HEPaBEHCTB U CUCTEM, pallHOHAJIbHEIE,
MppalOHaIbHBIC, TOKA3aTEIbHBIC, CTCIICHHBIC,
lorapumMuyecKue, TPUHrOHOMETPHUUECKHUE
YpaBHEHHS, HEPAaBEHCTBA M CHCTEMBbI; YMCHHE
[pelIaTh ypaBHEHHS, HEPABECHCTBA M CHCTEMBI C
[TOMOIIIBIO Pa3JIMYHBIX IIPHEMOB; peIaTh




YpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSTh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JIJIsl peLLICHUs
MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX
oOnacTell HayKu U pealbHON JKU3HHU;

-yMeTb CBOOOJJHO ONIEPUPOBATH MTOHITUSMHU:
rpaduk pyukumu, odpaTHas QyHKIHA,
KOMITO3UIHSI (PYyHKUIWH, THHEWHAS (yHKITHS,
KBagpaTHuHas QYyHKIMS, CTeleHHast QyHKINS C
[1€JIBIM [IOKA3aTeNIeM, TPUTOHOMETPUUECKHUE
(hyHKITMH, 00paTHBIE TPUTOHOMETPUIECKHE
(yHKIMH, TOKa3aTeNbHas U JIorapupMuuecKast
(hyHKUMHM; YMEHUE CTPOUTD Tpaduku GyHKUIUH,
BBITTOJTHSITH MPEe0Opa30BaHUs TPaPUKOB
(byHKITH;

[YMEHHE HCIIONb30BaTh rpaduku PyHKIMHA 15
M3y4eHHs] IPOLIECCOB U 3aBUCUMOCTEN IpU
[PEILICHUH 33/1a4 U3 APYTHX YUEeOHbIX PEIMETOB
U U3 peaibHOM KU3HM; BRIpaXKaTh (hOpMyIaMu
3aBHCUMOCTH MEXAY BETHUYNHAMU;

[yMeHrEe CBOOOIHO ONEPUPOBATh MOHATHAMU:
YETHOCTh (PYHKIMH, IEPHOANIHOCT (PYHKIUH,
OTPaHUYEHHOCTH ()YHKIIUH, MOHOTOHHOCTh
(hyHKITHIH, SKCTpeMyM (QyHKINH, HAXOOIbIIIee U
HanMEHbIllee 3HaYeHUS PYHKIIMU Ha
MPOMEXYTKE; YMEHHE POBOIUTH UCCIICIOBAHNE
hyHKITIY;

[YMEHHE HCIIOIb30BaTh CBOMCTBA U IpaduKu
(yHKIWH U pelieHus] ypaBHEeHHI, HEPaBEHCTB
1 337124 ¢ TapaMeTpamu; n300paxarb Ha
KOOPAWHATHOW INIOCKOCTH MHOXKECTBA PELICHUI
ypaBHEHHIi, HEPABEHCTB U MX CUCTEM;

- YMETh CBOOOIHO OTIEPUPOBATH MOHSATHSIMU:
[10CIIeI0BAaTEILHOCTD, apupMeTHIecKas
[Iporpeccusi, reoMeTpuyecKas IpOrpeccHs,
0ECKOHEYHO YOBIBAIOIAs TEOMETPHUECKAs
[Iporpeccusi; yMEHHUE 3a/1aBaTh
[10CIIeI0BATEILHOCTH, B TOM YHCJIE C IIOMOLIBIO
[PEKYpPPEHTHBIX (popMy;

- YMETh ONEPUPOBATH NOHATHAMHU:
HENPEPbIBHOCTD (DYHKILUH, aCHMITOTHI rpad)uka
(yHKIIMY, TIepBasi ¥ BTOpasi IPOU3BOHAS
(hyHKIIMU, TeOMETpHUYCCKUN 1 (HU3NIECKUHT
CMBICJI IPOU3BOAHOM, TIEpBOOOpa3Hasi,
OTIpeICIIEHHBIN HHTErpall; YMEHHE HaXOJUTh
ACHMITTOTHI Tpaduka QYHKINHN; YMEHUE
BBEIYUCIISITH IPOU3BOTHBIE CYMMBI,
[IPOU3BEICHUS, YACTHOTO ¥ KOMITO3ULIUU
(yHKIWH, HAXOIUTh ypaBHEHUE KacaTeIbHOM K
rpaduKy GyHKINY,

[YMEHHE MCIIOJIb30BaTh MPOU3BOIHYIO IS
mccieoBanus GYHKIUH, ISl HAX0XKJICHUS
HAWTYYIIIEro PeIeHHs B IPUKIIAHBIX, B TOM
YHCIIe COLUAIEHO-DKOHOMUYECKUX U
(bu3nUecKuX 3aaavax, Ui ONpeaeNeHNs
CKOPOCTH U YCKOPEHMS; HAXOUTh ILIOLIAIU U
00BEMBI (PUTYP C TOMOILBIO HHTETPAJIa;
[IPUBOIUTH IPUMEPHI MATEMaTHYECKOTO




MOJICJINPOBAHUS C IOMOILBIO
mudQepeHInanbHbBIX YpaBHEHUI;

- YMETh OIIEPUPOBAThH IOHATHUAMU: KOMIUIEKCHOE
[4KCII0, CONPSDKEHHBIE KOMIUICKCHBIE YHCA,
MOJTyJTb M @pTYMEHT KOMIUIEKCHOT'O YHCIIa,
(hopma 3armuc KOMITJIEKCHBIX YUCET
(reoMeTpuyuecKasi, TPUTOHOMETPHUECKast U
anreOpanveckas); yMeTh IPOU3BOINTh
apudMeTHIecKre NeHCTBUS ¢ KOMIIEKCHBIMU
qrCIaM{; IPUBOAUTE IPUMEPHI HCIIOIb30BAHUS
KOMILJICKCHBIX YHCET;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHATHIMU:
cpeaHee apuMeTHIecKoe, Menana,
HanOoJIbIIee U HAUMEHbIIIEE 3HAUCHUS, Pa3Max,
mcriepcusi, CTaHAapTHOE OTKIIOHEHUE ISt
OTIMCAHMs YMCIIOBBIX JAHHBIX; YMEHHUE
MCCIIeI0BaTh CTATUCTUYECKUE JaHHbIE, B TOM
4rcie ¢ NPUMEHEHHEM IpauuecKuX METO0B U
QIIEKTPOHHBIX CPEICTB; rpaduvecKn
MCClie10BaTh COBMECTHBIC HAOIIOJCHHUS C
[TOMOILBIO TUAarPAMM PaCcCEUBaHUS U TUHEIHON
[perpeccuu;

- YMETh HAXOJHUTh BEPOATHOCTH COOBITHIA C
MCIIOb30BaHUEM TPAQUIECKUX METOOB,;
PUMEHSATH JUTsl pEHICHUs 32124 ()OPMYIIbI
CIIO’KEHUSI U YMHOXKEHUS BEPOATHOCTEN,
(hopMyITy TIOTHOM BEpOSITHOCTH, (POPMYITY
beprymm, KoMOWHATOPHBIE (PAKTHI U POPMYITHL;
OLIEHNBATh BEPOSITHOCTH PeabHBIX COOBITHH;
[YMEHHE ONIEpUPOBAThH MOHATUSIMU: CITydaiHast
BEJIMYHMHA, paclpeielieHHE BEPOSITHOCTEH,
MaTeMaTHYecKoe OKUaHue, JUCTICPCHs U
CTaHJAPTHOE OTKJIOHEHUE CIIy4alHON
BEJIMYHMHBI, QYHKLIUH paclpeaeseHus 1
[UIOTHOCTH PaBHOMEPHOI'O, TOKAa3aTeIbHOTO U
HOPMAJILHOT'O PACIIPEACIICHUI; YMEHUE
MCIIOIB30BaTh CBOMCTBA M3YUEHHBIX
[pactipesieNIeH1i AJIsl pelleHus 3a/1a4;
BHAKOMCTBO C ITIOHATHUAMMU: 3aKOH 6OJ'II)IHI/IX
IHUCCJI, MCTOObI BI)IGOpO‘IHI)IX HCCHCI{OBaHHﬁ;
[YMEeHrEe IPUBOAUTEH IIPUMEPHI IPOSIBICHUS
3aKOHA OOJBIINX YHCET B MPUPOJHBIX U
0OIIECTBEHHBIX SIBJICHUIX;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMU:
TOUKa, MPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUH yroi, IBYIpaHHbII yrod,
TPEXTPaHHBIN YTOJI, IepeceKarorecs,
apajieNbHble U CKPEIINBAIOIINECS TIPSIMBIE,
apajuIeIbHOCTh U NIEPIIEHIUKYIISIPHOCTD
[PSIMBIX U IJIOCKOCTEN, YTOJI MEXAY IPSIMBIMU,
[YTOJI MEKAY MPSIMO U TIIOCKOCTBIO, YTOJI
IMCXKIY IJIOCKOCTAMHU, YMEHHE UCII0JIB30BaTh
[IpH pEeIIeHNH 3a/1a4 U3y4YeHHbIe (PaKTHl U
[TeOpeMBI IIIAHUMETPHH; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPY’KaIOIIEM MUPE;
[YMEHHE OIIEpUPOBATh ITOHITUSIMHU:
MHOTOTpaHHUK, CCYCHUE MHOTOTPaHHHUKA,
IpaBUIIbHBIA MHOTOTPAHHUK, IPHU3MA,




mupamMua, purypa v MOBEepXHOCTH BPAIICHUS,
LWINHAD, KOHYC, IIap, cdepa, pa3BepTKa
[MOBEPXHOCTH, CEYCHHS KOHyCa M IIHHIIPA,
MapauieTbHbIe OCH WIIM OCHOBAHHIO, CEYCHUE
[apa, II0CKOCTb, Kacatouascs cepsl,
WINHAPA, KOHYCa; YMEHHE CTPOUTH CeUCHHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPaHHUKH,
(bUTYpBI ¥ TOBEPXHOCTH BPAIICHHS, UX CEUCHUS,
B TOM YHCIIE C TOMOIIBIO SIEKTPOHHBIX CPE/ICTB;
[YMEHHe MPUMEHATh CBOMCTBA T€OMETPUIECKHIX
(buryp, camocrosITensHO (OPMYITUPOBATH
OTIpeIeIICHHS N3y4aeMbIX (QUTYp, BBIIBUTaTh
CUIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpHYecKuX (hUTyp, 000CHOBHIBATH MIIH
OTIPOBEpPraTh UX; YMEHHE TIPOBOIUTD
KraccuuKanuo GUryp 1o pa3indHbIM
[IpU3HAKAM, BBITIONHATH HEOOXOTUMBIE
TOTIOTHUTENBHBIE TOCTPOCHUS;

- yMETh CBOOO/IHO OTIEPUPOBATH MOHATHIMHU:
rIommans Gurypsl, 00beM GUTyphl, BETHYNHA
yTJ1a, pAaCCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[pACCTOSIHUE MEXY PSMBIMHU, PACCTOSTHUE
MEKTY TIOCKOCTSIMH, TUIOMIAAb CHEpHI,
[I0Ia/1b TTIOBEPXHOCTH MTUPAMHU/IBI, TIPU3MEI,
KOHYcCa, [IMIUHIpa, 00beM Ky0a,
MPSIMOYTOJILHOTO MapajuiesieuIea, TUPaMuIbl,
MIPU3MBL, IIIIIMHAPA, KOHYyCa, IIapa; YMEHHe
HaXOJIUTh OTHOIIEHHE 00HEMOB IMTOAOOHBIX
(buryp;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHSIMHU:
B KEHHE, TTAPAIIISNbHBINA TIEPEHOC, CAMMETPHS
Ha IUIOCKOCTH U B POCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue MOA00us, M0J00HBIE QUTYDHI;
[yMEHHe paclio3HaBaTh PaBHBIE U TIOJJOOHBIC
(buTypBI, B TOM YHCIIEe B IPUPOJIE, NCKYCCTBE,
APXHUTEKTYPE; yMEHHUE UCTIONIL30BATh
FEOMETPHUYECKUE OTHOIICHHUS, HAXOIUTh
TEOMETPHUYECKUE BETMIHUHBI (IJTNHA, YTOI,
[UIOIa/1b, 00BEM) TIPU PEIICHNUH 3a/1a4 U3
Npyrux yuyeOHBIX PEAMETOB U U3 PeatbHOM
PKU3HU;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHSATHSIMU:
[PSIMOYTOJIBHAS] CHCTEMa KOOPAMHAT, BEKTOP,
KOOpPAWHATHI TOYKH, KOOPIMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOPa Ha
YKCII0, pa3JioKeHHe BEKTOpa 1o Oa3ucy,

CKaJIpPHOE MTPOU3BEICHIE, BEKTOPHOE
[IPOM3BEICHHUE, YTOJI MEXKIY BEKTOPAMH; YMEHHE
MCII0IB30BAaTh BEKTOPHBIA U KOOPAMHATHBIN
METOJI JUISl pEIICHUS TEOMETPHUYESCKHX 3a]1a4 U
3aad IpYrux yueOHBIX MPEIMETOB;
OTICpUPOBAThH TIOHATHSIMHE: MaTpuiia 2x2 u 3x3,
OTIpEICIIUTENh MATPHUIIBI, FEOMETPHUYECCKHN
CMBICIT ONIPEICTTUTEIS;

- YMETh MOJAEIHPOBAThH peajbHbIC CUTyallly Ha
SI3BIKE MaTEMAaTHKH; COCTABIISATH BRIPAKEHNS,
ypaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI I10
[yCJIOBHIO 337]auH, CCIIEIOBATh IOCTPOCHHBIE




MOJIEJIN C UCIIOJIb30BAaHUEM alllapaTa ajireOpsl,
MHTEPIIPETUPOBATDH MOYUYCHHBIN pe3yNbTarT;
CTPOUTh MaTEMATHYECKUE MOJEIH C MOMOIIBIO
CCOMETPHUYECKUX MOHATHN U BEITUYMH, PEIIaTh
CBSI3aHHBIE C HUMH ITPaKTHUECKUE 331a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETHPOBATD MOJYYEHHBIN pe3ybTarT;
[peIIaTh NPUKIIAJAHBIEC 3a1a4H CPEICTBAMU
MaTeMaTHYECKOr0 aHalIu3a, B TOM YHCIIe
COLMAIbHO-3KOHOMHUYECKOI0 ¥ (PU3NIECKOro
XapakTepa;

- YMEHHUE BHIOUPATH MOAXOAAIINH METOJ IS
[peIIeHNs 3aJjaud; TOHUMaHUE 3HAYUMOCTH
MaTEMaTHKH B H3Y4EHUN IPUPOIHBIX U
0OIIECTBEHHBIX MTPOLIECCOB U SIBIICHUI; YMEHHE
[PaCIIO3HABATh MPOSABICHUE 3aKOHOB MaTEMaTHKH
B HCKYCCTBE, YMEHHE IIPUBOJNUTE IIPUMEPHI
MAaTEeMAaTHYECKUX OTKPBITUI POCCUHCKON U
MUPOBOH MaTeMaTU4YECKON HAYKU

OK 02 VMcnonb30Bath
COBPEMEHHBIE CPE/ICTBA
[OoMCKa, aHAIN3a 1
MHTEPIIpETALNU
nH(bOpMAINH, U
MH(OPMAITMOHHBIC
TCXHOJIOI'UU JIA
BBITIOJTHEHUA 3a1a4
rpodeccnoHaIbHON
NesITeTbHOCTH

B ob6sacTy IeHHOCTH
HayJHOTO TTO3HAHWUS:
-C()OPMHUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBpPEMEHHOMY YPOBHIO
[PA3BUTHS HAYKH U
0OIIECTBEHHO! TPAKTHKH,
OCHOBaHHOT'O Ha JINAJIOTe
KYJIbTYP, CHOCOOCTBYFOIIIETO
0CO3HAHUIO CBOETO MECTa B
[TOJINKYJIBTYPHOM MUPE;

- COBEpIIIEHCTBOBAHUE
SI3BIKOBOM M YMTATEIIHLCKOM
KYJIBTYPBI KaK CPeJICTBa
B3aMMOCHCTBHSA MEXKITY
UTFOJTbMH | TTO3HAHMS MUPA;
- 0OCO3HAHUE IICHHOCTH
Hay4JHOW JesITeTbHOCTH,
FOTOBHOCTB OCYILECTRIISATh
[IPOSKTHYIO U
MCCIIeIOBATEIBCKYTO

e TeILHOCTh
MHAWBUIYAJIbHO U B TPYIIIE.
OgBitajieHuE
YHUBEpCaTbHBIMHU
[yIeOHBIMU
[M03HABATEILHBIMU
TeCTBUSAMMU:

B) pabota c nH(op™Marmeit:
- BJIaZICTh HaBbIKAMH
[TOJTy9eHUST THPOPMAIIUU U3
MICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIHLHO
OCYIIECTBIIATH MOWCK,
AHAIIN3, CUCTEMAaTHU3AIUI0 U
MHTEPIIPETALINIO
MH(OPMAIINU Pa3THIHBIX

BUI0B 1 opMm

- YMETh ONEPUPOBATH NOHATHAMHU:
[pallMoOHaIbHAsL (PYHKIMS, IOKa3aTelbHAas
(yHKIWs, cTenenHas GyHKIus,
imorapugmudeckas GyHKIUS,
TpUrOHOMeTpHYecKue (PyHKIINU, 0OpaTHBIE
(yHKLIMH; YMEHHE CTPOUTD I'paQUKy N3yUCHHBIX
(hyHKIWH, UCTIOJIB30BaTh TpaduKH MPU U3yIeHUH
MPOIIECCOB U 3aBUCUMOCTEH, P PELICHUN
3a1ad U3 Ipyrux yuyeOHBIX IPEIMETOB U 33134
13 peallbHOW JKU3HU; BBEIpaXKaTh GopMynamMu
3aBHCUMOCTH MEXIY BETUUNHAMMU;

- YMETh ONIEPUPOBAThH HOHITUAMH: TOKAECTBO,
TO’KIECTBEHHOE ITpeo0pa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCHJILHOCTh YPaBHEHUH,
HEpPaBEHCTB U CUCTEM, pallMOHAJIbHBIE,
MppalMoOHANBHBIE, TOKAa3aTelbHbIC, CTEIICHHBIE,
lorapuMuyecKue, TPUrOHOMETPHUUECKUE
[YpaBHEHHMS, HEPABEHCTBA U CUCTEMBI;, YMETh
[peIIaTh ypaBHEHNUS, HEPABEHCTBA M CUCTEMBI C
MOMOIIBIO PA3INYHBIX IPHEMOB; peIaTh
ypaBHEHHMSI, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHSTh YPaBHEHHS,
HEpaBEHCTBA, HX CUCTEMBI JIJIsl pEIICHUS
MaTeMaTHYECKHX 3a/1a4 U 3a]1a4 U3 Pa3IMYHbIX
oOnacTell HayKy U pealbHON JKU3HU;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHSATHSIMU:
BIDKEHIE, TTapaJuIeIbHBIN MIEPEHOC, CHMMETPHSI
Ha MJIOCKOCTH M B TIPOCTPAHCTBE, TIOBOPOT,
rpeobpazoBaHue MOA00MS, TOAOOHEIE (PUTYPHI;
[YMETh pacro3HaBaTh PaBHBIC U MOJIO0HBIE
(uTypHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
APXUTEKTYPE; YMETh HCIIOIb30BaThH
reoMeTpHUYECKe OTHOIICHUS, HAXOIUTh
reOMETPUUECKHIE BEJIMUMUHBI (JUIMHA, YTOJ,
[I0IIaab, 00bEM) MPU PEIICHUH 3a1a4 U3
Npyrux yuyeOHBIX IPEIMETOB U U3 PeabHOM
PKU3HU
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[pEe/ICTABICHHS;
- CO3/1aBaTh TEKCTHI B
[pa3TMYHBIX opMaTax C
[y9eTOM Ha3HAUYCHHS
MHGOPMALIUK U 1IETICBOI
Ay TUTOpUH, BEIOHpas
ONITUMATBHYIO (hOpMy
[peICTaBICHUS U
BH3yalN3allly;

- OLICHNUBATh
ITOCTOBEPHOCTD,
IIETMTHMHOCTB
mHpOpMaLuH, ee
COOTBETCTBHE IIPABOBBIM U
MOpaJIbHO-3THYECKUM
HOpMaM;

- ICTIOJIb30BaTh CPEICTBA
MH()OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pellICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX
OpTaHU3AIMOHHBIX 32144 C
coOJroIeHneM TpeboBaHui
HPrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, THTHEHBI,
[pecypcocOepekeHus,
[IPABOBBIX U THYECKUX
HOPM, HOPM
MHGOPMAITMOHHOM
0€3011aCHOCTH;

- BJIaJICTh HABBIKAMHU
[pACTIO3HABAHUS M 3aIIIUTHI
nH(bOpMAaIuy,
MH(OPMAITMOHHOM
0€3011aCHOCTH JIMYHOCTH

OK 03 IlnanupoBaTh 1
[peaTn30BBIBATH
COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
[peAPUHIMATEIIBCKY IO
NesITelbHOCTh B
podeccnoHanbHOM chepe,
MCIIONIb30BATh 3HAHUS 1O
(bMHAHCOBOI1 TPAaMOTHOCTH B
Pa3THYHbIX KH3HEHHBIX
CHTYaIHsX

B obGnacTu 1yxoBHO-
HPABCTBEHHOTO
[BOCITUTAHUSA .

-- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHWUS,
BTHYECKOTO TIOBE/ICHHUSI;

- CIIOCOOHOCTH OTICHUBATH
CHUTYyaIUIO U TPUHUMATH
0CO3HAHHBIC PEIICHHS,
OpPUEHTUPYSICH Ha
IMOpPaJIbHO-HPAaBCTBCHHBIC
HOPMBI U [[EHHOCTH;

- OCO3HAHHE JINYHOTO
BKJIaJa B TIOCTPOCHHE
lyCTOuMBOIrO OyAyIIEero;
- OTBETCTBEHHOE
OTHOILIIECHNE K CBOUM
[POIUTENAM U (WITH) APYTUM
qIIeHAM CEMbH, CO3aHUI0
CEMbH Ha OCHOBE
0OCO3HAHHOTO TIPUHSATHS

[IEHHOCTEN CeEMENHOI

- YMETh ONIepHUPOBAThH TOHATHIMH:
[PAllMOHANIBHBIE, HPPALIUOHAIBHEIE,
MoKa3aTeNbHbIe, CTENIEHHbIE, JorapudMuieckue,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEpAaBEHCTBA, MX CHCTEMBI;

- YMETb OIIEpPUPOBATH MOHATHAMMU:
MHOTOTPaHHHK, CEY€HE MHOTOTpaHHHKA, KYO,
apasieNnenuiesa, Ipu3Ma, nupamMuaa, Gpurypa u
[MOBEPXHOCTh BPALIEHUS, IIMIIMHAP, KOHYC, 11ap,
cdepa, cedeHust GUTYpbI BPalIeHHUSs, IIIOCKOCTb,
Kacaromasicsi chepbl, IITHH/PA, KOHYCA,
[JI011a/1b TOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI,
KOHYCa, MUIUHJIPA, TIIOaJh chepbl, 00beM
Ky0a, MpsIMOYTOJIEHOTO TapajuIesieTnie a,
[MMpaMHbI, IPU3MBI, HWIMHIPA, KOHYCa, I1apa;
[YMeHre U300pakaTb MHOTOIPAaHHUKHU
[TOBEPXHOCTH BPAIICHNS, X CEUYEHUS OT PYKH, C
[TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB H
PIIEKTPOHHBIX CPEJCTB; YMETh PAaCIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
[PaCIIO3HABATH IIPABUIIbHBIC MHOTOIPAaHHUKH;

- YMCTh OICPUPOBATH MOHATUAMMU:

11




PKU3HHU B COOTBETCTBUU C
TpaIUIIUIMU HAPOJIOB
Poccuu;

OBnageHue
VHHUBEPCATBHBIMHU
[PETYIISITUBHBIMHU
TeCTBUAMMU:

a) caMOOpTraHNU3aIIHs:

- CaMOCTOSITEIIEHO
OCYIIECTBIIST
[MO3HABATENHEHYIO

e TEILHOCTD, BBISBIISTh
[MPOOJIEMBI, CTABUTH U
(hopmynupoBaTh
COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeIbHOMN

e TeILHOCTH U KU3HEHHBIX
CUTYaIusIX;

- CaMOCTOSTEIIBHO
COCTaBJISTh IIJIAH PEIICHUS
[IPOOJIEMBI C yIETOM
MMEIOITUXCS PeCYpPCOB,
COOCTBEHHBIX
[BO3MOXHOCTEN U
[IpEATIOYTEHU;

- 1aBaTb OLICHKY HOBbLIM
CUTYaIUsIM;
CITOCOOCTBOBATH
(hOpMUPOBAHUIO U
[TPOSIBIICHUIO ITHPOKOI
DPYIUIAN B Pa3HBIX
00J1aCTAX 3HAHUM,
TOCTOSIHHO MOBBINIATHL CBOM
00pa3oBaTeIbHBIN U
KYJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIB!
MICTIONTE30BATh TIPUEMBI
pedIeKcHn 1T OIIEHKH
CUTYaIliH, BEIOOpa BEPHOTO
[PEIICHUS;

- YMETh OIICHUBATH PUCKH U
CBOCBPEMCHHO ITPUHUMATD
[PCIICHUA 110 UX CHUIKCHUIO,
B) SMOITHOHAIBHBII
MHTEIIEKT,
penosaratonnui
c(hOpMHUPOBAHHOCTE:
BHYTpEHHEI MOTHBAIIVH,
BKJIFOYAOUIEH CTPEMIIEHUE K
JTOCTHMOKCHHUTO EJIN U
lyCrexy, ONTHMHU3M,
MHUIIMAaTUBHOCTb, YMCHUC
TeICTBOBATH, UCXOMS 13
CBOMX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAFOIICH
CITOCOOHOCTH TIOHUMATh
AMOIIMOHAILHOE COCTOSHHE

[IPSIMOYTOJIbHASI CUCTEMa KOOPANHAT,
KOOpJMHATBHI TOUYKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKASIPHOE MTPOU3BECHIE, YTOI MEXKIY
BEKTOpaMH, CYMMa BEKTOPOB, TPOM3BEICHIE
BEKTOpA Ha YHCII0; HAXOAUTh C TOMOIIBIO
M3y4eHHBIX (OPMYJI KOOPIHUHATHI CEpeTUHBI
0TpE3Ka, PACCTOSTHAE MEXKIY ABYMS TOUKaMU

JIPYTUX, YIUTLIBATH €ro Mpu
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OCYIIIECTBIICHUN
KOMMYHUKAIIWH,
CITOCOOHOCTH K COUYBCTBHIO
M COTICPEIKUBAHHIO;

- COIMATBHBIX HABBIKOB,
BKJIFOUAIOIINX CIIOCOOHOCTh
BBICTPANBATh OTHOIICHUS C
NPYTUMH JTFIOJTbMH,
3a00TUTHCS, TPOSBIISTH
MHTEpeC U pa3periath
KOH(JIMKTHI

OK 04 D¢ddextuBHO
B3aMOJEHCTBOBAThL U
[paboTaTh B KOJIEKTUBE U
KOMaH[e

COTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSATCIILHOCTH U
CaMOOIPEICICHUIO;
-OBJIaJICHUE HAaBEIKAMH
yaeOHO-

FICCIIE JOBATEIIHLCKOM,
MPOEKTHOU U COLIMAIBHOMN
IesITeIbHOCTH,

OBnageHne
VHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU
TeCTBUSIMM:

0) coBMeCTHas

1€ TEIbHOCTD:

- IOHUMAaTh U UCIIOJb30BaTh
IpEeuMyIIeCTBa KOMaHIHOM
1 MHAWBUYaJIbHON PaboTHI,
- MPUHAMATD 1IN
COBMECTHOM JIESATEIILHOCTH,
OpraHU30BBIBATh U
KOOpJIMHUPOBATH JI€UCTBUA
110 €€ JTOCTIKEHHIO:
COCTAaBJIATH IUIAH JICHCTBHM,
[pacIIpeieIIsATh POJIH C
[y4ETOM MHEHHUM YIaCTHUKOB
00CYKIaTh Pe3yIbTaThl
COBMECTHOM pabOTEHI;

- KOOPAMHUPOBATH U
BEITIONHATH PaboTy B
[YCJIOBUSIX pEabHOTO,
BHPTYAJIBHOTO U
KOMOWMHHPOBAHHOTO
B3aHMO/ICHCTBHUSL,

- OCYIIECTBIIATH IO3UTHBHOE
CTpaTeTHYeCcKOe MOBEICHNE
B Pa3IUYHBIX CUTYALIMSIX,
[IPOSIBJISITH TBOPUYECTBO U
BOOOpaxkeHue, ObITh

- YMETh ONEPUPOBATH OHITUAMU: CIyYalHBIN
OTIBIT U CIy4aliHOe COOBITHE, BEPOSTHOCTD
CJIy4ailHOTO COOBITHS; YMETh BBIYUCIIATh
BEPOSITHOCTD C MUCIOIb30BAHUEM TpapUIecKux
METO/IOB; PUMEHSTH (DOPMYIIBI CIIOKEHUS U
[YMHO>KEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(hakThI 1 (hOPMYITBI TIPH PEIICHUN 33134,
OLICHMBATh BEPOSITHOCTH PeabHBIX COOBITHH;
3HAKOMCTBO CO CITy4aiHBIMU BEJIMUNHAMU;
[YMEHHE IPUBOAUTE IPUMEPHI IPOSBICHUS
3aKkoHa OOJIBIINX YUCEN B MPUPOAHBIX U
0OIIIECTBEHHBIX SIBJICHUIX;

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMU:
CTETIEeHb C LeIIbIM IT0Ka3aTeIeM, KOPEHb
HATYpaTbHOW CTETIEHH, CTEICHB C
[pAIlMOHATILHBIM TIOKA3aTeNIeM, CTETICHb C
nefiCTBUTEIBHBIM (BEILIECTBEHHBIM)
T1I0Ka3aTeneM, Jorapudm umcia, CHHyC, KOCHHYC
1 TAHTEHC MTPOU3BOJIHLHOTO YHCIA,

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMU:
rpaduk pynkumu, obpaTHas GpyHKIM,
KOMITO3UIIHS QYHKIWH, THHEHHAsT GYHKIUS,
KBagpaTHuHas QyHKIMS, CTeleHHast QyHKIHUS C
[1eJIBIM [TOKA3aTeNIeM, TPUTOHOMETPHUUECKHUE
(yHKIMHN, 00paTHBIE TPHTOHOMETPUYECKHUE
(yHKIMY, TOKa3aTeNbHas U JIorapupMuuecKast
(yHKLINHU; YMETb CTPOUTH rpaduKu PyHKIHH,
BEITIONHSTH ITPe00pa3oBaHus rpaduKoB
(hyHKIH;

- YMETh HCIIONIb30BaTh rpaduku QYHKLIUHN 1St
M3y4eHHs IPOLIECCOB U 3aBUCUMOCTEN pH
[pEIICHHUH 33/1a4 U3 APYTUX YUSOHBIX MPEIMETOB
1 13 peabHOM KU3HU; BBIpakaTh HopMyIaMu
3aBHCUMOCTH MEXAY BETUUYNHAMU;

- cBOOOJTHO OTIEPUPOBATH MOHSATHIMH: YETHOCTD
(yHKIIWY, IEPUOTMYHOCTD (DYHKIINH,
OTrpaHUYEHHOCTDH ()YHKLUH, MOHOTOHHOCTh
(yHKUMM, S5KCTpeMyM (PyHKIMU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HaUeHNs (QYHKINHU Ha

MHUIMATUBHBIM. MPOMEXKYTKE; YMETh IPOBOJAUTH UCCICAOBAHUE

OBnageHue byHKIHY,

[YHUBEpCaTbHBIMHU - YMETh HCITOJIb30BaTh CBOMCTBA U TpayuKH
eTYJSITHBHBIMHU (yHKIWH JUTs pelieHus] ypaBHEeHHH, HEPABEHCTB
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e CTBUSMM:

') IpUHSATHE ce0s U APYTHX
UTFOIEHA:

- MPUHAMATh MOTHBEI H
APTYMEHTBI APYTHX JIIOACH
[IpU aHaJIHM3€e PEe3yNbTaTOB
e TeNbHOCTH;

- MPU3HABaTh CBOE TPABO H
[paBo IpyTUX JrOfei Ha
OIINOKU;

- pa3BUBAaTh CIIOCOOHOCTH
[MOHUMATh MHP C IO3ULIUH
pPyroro 4yejaoBeKa

M 33/1a4 ¢ TIapaMeTpamMu; n300paxarb Ha
KOOPIMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN
ypaBHEHHMIA, HEPABEHCTB U X CHCTEM

OK 05 OcyrmecTBusTh
YCTHYIO M THCHMEHHYTO
KOMMYHHUKAIIUIO Ha
TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoii @eaepauuu ¢
YIETOM OCOOCHHOCTEH
COIMATBHOTO U
KyJIBTYPHOTO KOHTEKCTa

B 001acTH 3CTETHYECKOrO
BOCITUTAHUS:

- 3CTETUYECKOE OTHOIIICHUE
K MUPY, BKIIFOUas 3CTCTUKY
OBITa, HAYYHOTO U
TEeXHUUYECKOTO TBOPUECTRA,
criopTa, TpyAa u
0OIIECTBEHHBIX OTHOILICHMIA;
- CIOCOOHOCTH
BOCIIPUHUMATh Pa3IUUHbIC
BUIb HICKYCCTBA, TPATUIINU
M TBOPYECTBO CBOETO U
IIPYTUX HAPOJIOB, OIYINATh
SMOLIMOHAIEHOE
BO3/ICCTBHE UCKYCCTBA;

- YOXKJICHHOCTb B
3HAYUMOCTH JUIS JIMYHOCTH
1 o0LIeCcTBa
OTEYECTBEHHOT'O U
MHUPOBOT'O HCKYCCTBA,
BTHUYECKHUX KYJIbTYPHBIX
TpaUIMid ¥ HAPOTHOTO
TBOPYECTRA;

- TOTOBHOCTH K
CAaMOBBIPKCHHIO B PA3HBIX
BHIaX UCKYCCTBA,
CTPEMJICHHE TIPOSIBIISITH
KauecTBa TBOPUYECKOM
ITHYHOCTH,

OsBiagenne
YHUBEpCaTbHBIMHU
KOMMYHHKATHBHBIMHU
TEICTBUSIMHU

a) oOmIeHMeE:

- OCYIIIECTBIIATh
KOMMYHHKAIIMHA BO BCEX
cdepax KU3HH,

- pacro3HaBaTh
HeBepOabHBIE CPEICTBA
0OIICHMS, IOHNMATh
3HAYEHNE COIMATLHBIX
3HAKOB, PacIO3HABAThH
[IPEAMOCHUIKH
KOH(DJIUKTHBIX CUTYalui 1

CMAT4aTh KOH(l)J'II/IKTLI;

- YMETh ONIEPUPOBAThH TOHITUSMHE: CpEeIHEES
aprupMeTHICCKOe, MeInaHa, HanOoIbIee 1
HauMEHbIIIee 3HAYCHUS, pa3Max, JUCIICPCHS,
CTaHIApTHOE OTKIIOHEHHUE YHUCIIOBOTO HA0OPA;
[YMEHUE U3BIICKATh, UHTEPIPETUPOBATH
MH(pOPMAIUIO, IPESICTABICHHYIO B TA0IMIIaX, HA
muarpamMmax, rpadukax, OTpaXkarolyo CBOMCTBA
[pEATLHBIX TPOIIECCOB U SBJICHUI; MPEICTABIAT
MHGOPMAITUIO C ITOMOIIBIO TAOJIHII U TUarpamm;
MCCJIC/IOBATh CTATUCTUYCCKUE JaHHBIC, B TOM
qrcIie ¢ MPUMEHEHHEM rpaduIecKuX METOIOB U
SIEKTPOHHBIX CPEJICTB;

- YMCTh OIICPUPOBATH MOHATHUAMMU: TOUKA,
[IpsiMasi, INIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIN
[YTOJI, CKpEIUBAIOIIUECS TPSMBIC,
[MapaJUIeIbHOCTb U IEPIIEHAUKYIIIPHOCTD
[IPSIMBIX U IUIOCKOCTEHN, YIOJl MEXY IPSIMBIMH,
[YTOJT MEXTy MPSIMO U TIOCKOCTBIO, YTOJT
MEXKTy TUTOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOAHUC MCKAY IIPAMBIMU,
[PACCTOSIHUE MEX]TY TIOCKOCTSIMU;

- YMETh KCIOJIb30BATh MPH PEIICHNU 33124
M3y4YeHHbIE (JaKThl K TEOPEMBI TUIAHUMETPHUH;
[YMEHUE OIIEHUBATh pa3Mepbl O0bEKTOB
OKPYIKAIOIIEro Mupa
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- pa3BEPHYTO U JIOTUYHO
351araTh CBOIO TOUKY
BpeHus C NCIIOb30BaHIEM
SI3BIKOBBIX CPEJICTB

OK 06 IIposiBnsiTh
rpa1aHCKO-
MAaTPUOTHUECKYIO TTO3UITHIO,
TeMOHCTPHUPOBATH
0CO3HAHHOE MTOBEJAEHHE Ha
OCHOBE TPaAMIIMOHHBIX
00IIIEYCTTOBEYCCKUX
[IEHHOCTEN, B TOM YHCJIE C
[yIE€TOM TapMOHU3AIUH
MEKHAMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIICHUH, MPUMEHSITh
CTaHIAPTHI
AHTUKOPPYIIILIMOHHOTO
[TOBEACHUS

- OCO3HAaHHE
00yJaOITIMICS
[POCCUICKOM I'paskJaHCKOU
MICHTUYHOCTH;

- [IeJICHANIPABICHHOE
[pa3BUTHE BHYTPEHHEH
[MO3ULIMU TMYHOCTH Ha
OCHOBE JTYXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoi
Deneparyy, HICTOPHYECKIX
1 HAIIHOHATEHO-
KYJIbTYPHBIX TPaIUIIHIA,
(bopMHpPOBaHUE CHUCTEMBI
BHAYNMBIX [IEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIILIHOHHOI'O
MHUPOBO33pEHHS,
[MpaBOCO3HAHUS,
PKOJIOTUYECKOM KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTH LIENH
I CTPOUTD KU3HESHHBIE
[JTaHbL;

B yacTu rpaXxaaHCcKOro
BOCITUTAHUS:

- 0OCO3HAHHE CBOMX
[KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBOKEHHE
3aKOHA U TPaBOTIOPSIKA;

- IPUHATUEC TPAAUIIUOHHBIX
HAaIlTHOHAJIbHBIX,
00IIIeYeI0BEYeCKIX
TYMaHUCTHUECKUX U
TEMOKPaTHIECKUX
I[ICHHOCTEIA;

- TOTOBHOCTh
IIPOTHUBOCTOATH UACOJIOTUN
BKCTpEeMH3Ma,
HAILMOHATIN3MA,
KceHopoOuw,
JTMCKpYUMUHAIIUUA 110
COLMAIIEHBIM,
[PEITUTHO3HBIM, PACOBBIM,
HAIIMOHAJIbHBIM ITPU3HAaKaM;
- TOTOBHOCTH BECTH
COBMECTHYIO I€SITEIbHOCTD
B MHTEpecax IPakAaHCKOTO
001I1eCcTBa, y4acTBOBATH B
CaMOYIIpaBJICHUH B
00111e00pa30BaTELHOM
OpraHHU3alid U IETCKO-
FOHOILIECKHX OpTaHU3aLMsIX;
- yMEHUE

B3aMMOJEHCTBOBATH C

- YMETh ONEPUPOBATH NOHATHAMHU:
[IPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
KOOpAWHATHI TOYKH, BEKTOP, KOOPIAUHATHI
BEKTOPA, CKAISIPHOE MPOU3BEJICHNE, YTOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpA Ha YUCJIO; HAXOIUTh C IIOMOILBIO
M3yYeHHBIX (OPMYJI KOOPIHMHATHI CEpeTUHBI
O0TpE3Ka, PACCTOSHNE MEXKIY ABYMS TOUKAMHU;
-YMETh BBIOMPATH TOIXO/ISIITNI H3yIeHHBII
METOJT AJIsl peIeHUs 3a]]a4u, pacliO3HaBaTh
MaTeMaTHUeCKHe (PaKThl 1 MaTeMaTHYECKHE
MOJIEJIN B IPUPOIHBIX M O0IIECTBEHHBIX
SIBICHUSAX, B ICKYCCTBE; YMEHHE IIPUBOJUTH
pUMEpPBl MATEMATUIECKUX OTKPBITHH
[POCCUICKON 1 MUPOBOI MaTeMaTHYECKON HAYKHU.
- YMETh OIIEPUPOBATH NOHITUSIMHU: CIIy4aiHbIN
OTIBIT U CIy4aliHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTD C MCIOIb30BAHUEM TpapuIecKux
METO/IOB; PUMEHSTH (DOPMYIIBI CIIOKEHUS U
[YMHO>KEHUS BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI 1 (hOPMYITBI TIPH PEIICHUN 33134,
OLICHMBATh BEPOSITHOCTH PeajbHbBIX COOBITUH;
3HAKOMCTBO CO CITy4YailHBIMHU BEJTUYHHAMU;
[YMEeHrEe IPUBOAUTEH IPUMEPHI IPOSIBICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOAHBIX U
0OILLIECTBEHHBIX SABJICHUIX
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COLIMAIHHBIMU HHCTUTYTaMHU
B COOTBETCTBHHU C UX

b yHKIISIMU 1
Ha3HAYCHHUEM;

- TOTOBHOCTb K
TyMaHUTapHOU U
BOJIOHTEPCKOM

e TebHOCTH;
[aTPUOTHUYECKOTO
BOCITUTAHUS:

- cOpMHUPOBAHHOCTH
[POCCUICKOM IpakJaHCKOU
MICHTUYHOCTH,
[MaTpUOTH3MA, YBAKECHUS K
CBOEMY HapoJly, UyBCTBa
OTBETCTBEHHOCTH II€peN
Ponunoii, ropgoctu 3a cBOH
Kpaii, cBoro Poauny, cBoit
SI3BIK U KYJBTYPY, POLILIOE
1 HACTOSIIIEe
MHOTOHAIIHOHAIEHOTO
Hapoaa Poccuu;

- IIEHHOCTHOE OTHOIIIEHUE K
rOCYIapCTBEHHBIM
CHUMBOJIaM, HCTOPUIECKOMY
1 IPUPOJHOMY HACIEIUIO,
[MaMsATHUKAM, TPAIUIUSIM
HaponoB Poccun,
noctmxenusMm Poccuu B
HayKe, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHX U TPY/IE;

- uJciiHast yOXKICHHOCTb,
COTOBHOCTB K CITY’KEHHUIO U
BamuTe OTedecTsa,
OTBETCTBEHHOCTH 32 €T0
Ccyns0y;

OCBOEHHBIE 00YUAIOIIIMMUCS
MEXTPEIMETHEIE TOHITHS U
YHHBEpCaJIbHbIC yueOHbIC
neiicTBus (peryasTHBHBIE,
[M03HaBaTENbHBIC,
KOMMYHHKATHBHEIE);

- CIIOCOOHOCTH MX
MICTIOJIb30BaHUS B
[T03HABaTEIBHON 1
COLIMAJIBHOM IIPAKTHUKE,
COTOBHOCTbB K
CaMOCTOSITETbHOMY
[TAHUPOBAHUIO U
OCYIIECTBICHHUIO yIeOHOU
e TENBHOCTH, OPraHU3aUH
y4e0HOTO COTPYTHUYECTBA C
[1ear ornYeCKIMH
[pabOTHUKaMH U
CBEPCTHUKAaMU, K YJacTHIO B
[TOCTPOCHUHU

MHIMBUTy IbHON
00pa3oBaTeIbHON
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TPacKTOpHH;

- OBJIaJICHUE HaBbIKAMHU
yaeOHO-

FICCIIE JOBATEIIHLCKOM,
[IPOCKTHOM U COLUAIbHOU
1 TEIbHOCTH

OK 07 ConeticTBOBaTh
COXPAHEHUIO OKPY KaroLen
CPEIIbL,
[pecypcocOepekeHHIo,
[IPUMEHSTH 3HAHKS 00
M3MEHCHUY KJIMMATa,
[TPUHIIUATIBI OEPEKIIUBOTO
MPOWM3BOACTBA, 3P PEeKTUBHO
neficTBOBATh B
UpE3BBIYAMHBIX CUTYAIHSIX

- He IPUHUMATh JIEHCTBHS,
[TPUHOCSIIINE Bpel
OKpYy>Karollel cpese;

- YMETb IIPOTHO3UPOBATH
HeOIaronpusITHBIC
SKOJIOTMYECKUE
[1OCJICICTBUS

[Ipe APHHIMAEMBIX
elicTBUM, IPeAOTBpAIllaTh
WX
- PaCIIMPHUTH OTIBIT

e TeNbHOCTH
PKOJIOTUYECKON
HaInpaBIE€HHOCTH;

- pa3pabaThIBaTh TUTaH
[peIICHHST TPOOIEMBI C
y4eTOM aHaIHu3a
MMEIOIINXCST MaTepHUATbHBIX
1 HeMaTepHAIbHBIX
[pECypCOB;

- OCYILIECTBIIATH
[1eJIeHAITPaBICHHBINA TTOUCK
[epeHoca CpeicTB U
CII0CO0O0B JICHUCTBUS B
po(hecCHOHATBHYIO CPEY;
- YMETh IMePEHOCUTH 3HAHUS
B IIO3HABATCJIbHYIO U
[MPaKTHIECKYIO 00JIacTH
PKU3HECSI TeThHOCTH;

- Ipe/iaraTh HOBbIE
ITPOCKTHI, OICHMUBATDb UJICU C
[TO3UIIY HOBU3HBI,
OPHUT'MHAJIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;
- IaBaTh OLIEHKY HOBBIM
CUTYaIusiM, BHOCUTb
KOPPEKTUBEI B

e TeNIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YIbTATOB
LIeIsIM

- YMETb ONIepHPOBATh MOHATHSIMU: (pyHKIN,
HeTIpepbIBHAS (DyHKINS, IPOU3BOIHAS,
epBoOOpa3Hasi, onpeaesICHHbI HHTETPall;
[YMETb HaXOJUTh IPOU3BOAHBIC JIEMEHTAPHBIX
(bYHKIMH, NCTIONB3YS CIIPAaBOYHBIC MATEPHAIIBI;
MCClle0BaTh B MPOCTEHIINX CIy4asx QyHKIUN
HA MOHOTOHHOCTb, HAXOJAUTh HAUOOJBIINE 1
HaMMEHBIINE 3HAYCHNS (PYHKINIT; CTPOUTD
rpaduKu MHOTOWICHOB C UCIIOJIb30BaHUEM
ammapaTa MaTeMaTH4eCKOTO aHaJIH3a;
[IPUMEHSTH TIPOU3BOAHYIO IPH PELICHHUH 3a/1a4
Ha JIBIDKCHUE; PEIIaTh MPaKTUKO-
OPHUCHTUPOBAHHBIC 3a/1a41 Ha HaI/I6OJII)HII/IC u
HAUMCHBIINEC 3HAYCHUS, HAa HAXOKACHHUC ITYyTH,
CKOPOCTH U YCKOPEHHS;

- YMCTb OIICPUPOBATH MOHATHUAMU: ABUKCHHC B
MPOCTPAHCTBE, TOAOOHBIC (GUTYPHI B
[IPOCTPAHCTBE; UCTIOIH30BaTh OTHOIICHUE
[I0IaIel TOBEPXHOCTEH 1 00hEMOB ITOT00HBIX
(uTyp TIpH pelleHnH 3a/1a4;

- YMCTb BBIYUCIIATH TCOMCTPUUCCKUC BEJIMYUHBL
(nmuHa, yroi, mIomanb, 00beM, TUIOIIATh
MOBEPXHOCTH), HCTIOJIB3Ysl H3YUEHHBIE (JOPMYIIBI
11 METOJIbI

[1K 2.1.

[[poBOIUTH MOHUTOPHUHT
[MOTEHITMATBHO OMACHBIX
[IPOMBILIJIEHHBIX U
[IPUPOTHBIX 0OHEKTOB
[oApa3aesieHust

[IpakTH4ECKUH OIIBIT:
WIeHTU(DUKAITIT
opakarolux (GaKkTOpPOB
1 OIIpeETIeHNUs
BO3MOXXHBIX ITyTEW 1
MacIITaboB pa3BUTHS
UpE3BBIYANHBIX
CUTYalUNACATEIbHOCTH;

YMenus:

BHIOUpATh U IPUMEHSITh METOJIbI KOHTPOJIS
COCTOSTHUS TIOTEHIIMAIBHO OMACHBIX
[TPOMBIIIIJICHHBIX U IPUPOIHBIX 00BEKTOB
MPUMEHSTH ABTOMAaTU3UPOBAHHBIE CHCTEMBI
BALTUTHI U TEXHUYECKUE CPENICTBA
KOHTPOJISI COCTOSTHUSI IIPOMBIIIUIEHHBIX U
[IPUPOTHBIX OOBEKTOB MPUMEHSTh
COBpEMEHHBIE TPUOOPHI pa3BEeIKH U
KOHTPOJISL Cpe/Ibl OOUTAHMS
MIeHTU(DHUITMPOBATH TOPAKAIOIINE (PaKTOPHI,
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ONPENEATh HOPMATUBHBIE YPOBHU
ITOITYCTUMBIX HEraTUBHBIX BO3JAEHCTBUI Ha
UEeJIOBEKA U IPUPOIHYIO CpEly U
[IPOTHO3UPOBATH BO3MOKHBIE MTyTH PA3BUTHUS
UpE3BBIYANHBIX CUTYAIIMI

SHaHUS:

KJ1acCH(pUKaLMs YPe3BbIYAMHBIX CUTYALUN U
MCXOJIHBIC JAHHBIC JUIsl TNIAHUPOBAHUS
MEPOIIPUATHI 110 UX NPETYIPEKICHUIO U
ITUKBHUIAIIMH KOHCTPYKTUBHBIE OCOOCHHOCTH
[TPOMBIIIJICHHBIX 3/1aHUN, OOBEKTOB C
MacCOBBIM ITPEOBIBAHUEM JTFOJICH OCHOBHBIC
BU/Ibl 1 TEXHUYECKHE BO3MOKHOCTHU
ABTOMATHU3UPOBAHHBIX CUCTEM 3aIUThI
[IPOMBIIIICHHBIX 00BEKTOB, XapaKTEPUCTUKH
ABTOMATHYECKUX TPUOOPOB U CUCTEM,
00ecreunBalOIIUX MOXKAPHYIO U
MIPOMBIIIICHHYIO0 0€30MacHOCTh
TEXHOJIOTUYECKUX MPOIECCOB OCHOBHbBIE
BU/IbI, IPUYUHBI, IOCIEACTBUS U XapaKTep
BEPOSITHBIX YPE3BbIYANHBIX CUTYaLlUN
nopaxkaromue (HakTopbl IPU Ype3BbIYANTHBIX
CUTYAaIUsX YCIOBUS U IPU3HAKH
BO3HUKHOBEHHUS ONACHBIX MTPUPOIHBIX
SIBJICHUH XapaKTePUCTUKHU MOTCHIIMAIBHO
OTTACHBIX MTPOMBIIIJICHHBIX 00BEKTOB U
OCHOBHBIE BHJIBI M CUCTEMBI KOHTPOJISI KX
COCTOSIHMSI XapAKTEPUCTUKU CTUXHMHBIX
PKOJIOTUYECKUX O€ICTBUHM, TEXHOTCHHBIX
aBapuii U KatacTpod, NX BO3JECICTBIE HA
HaceJeHUE, 00bEKTH DKOHOMHUKH,

OKPYKAIOLIYIO Cpey

[IK 4.1. Opranu3oBsIiBaTh
IeHiCTBHS IO
[IPOBEICHUIO IIOUCKOBO-
criacaTeJIbHBIX padoT MpH
ITOKaJIH3aliu 1

ITMKBU AN
MMOCJIEICTBUI
UpE3BbIYANHBIX CUTYaLINI

[IpakTUYECKUI OIIBIT:
[pa3pabOTKN TAKTUYECKHUX
CXEM M pacyeTa CUI U
CPEIICTB JIJIsl TPOBEICHUS
[MOMCKOBO-CIIACaTENbHBIX
[paboT opraHu3auu
NIEHCTBUI 110
[MPOBEACHUIO MOMCKOBO-
criacaTeIbHBIX padoT MpH
ITOKaTU3aIiK 1
ITUKBUAITIN
[1OCIIEACTBUI
UPE3BBIYANHBIX CUTYAIIMH
KOHTPOJIS IEUCTBUN
ABAPUITHO-CIIACATEHHOTO
[opa3IesieHus o coopy
1 BBIE3]TY K MECTY
[pOBEACHUS TOUCKOBO-
criacaTeIbHBIX PaboT

YMenus:

OTIPEACIIATH UCTOYHUKH TTIOTYUCHUS
MHGOpPMAIIMY HA MECTaX YPE3BhIYaAHBIX
CUTyalluii pa3padaThiBaTh TAKTUICCKUE
CXEMBI U pacueT CHUJI U CPEJCTB IS
ITPOBEJICHUS TIONCKOBO-CITACATEIBHBIX padboT
OpPraHU30BBIBATH M TPOBOIUTH PabOTY 1O
cOOpy orepaTUBHON WH(MOPMAITUH IJIS
BeJIEHUS TIOUCKOBO-CIIacaTeIbHBIX padboT
IIAHHPOBATh M PACCUUTHIBATH JOCTABKY
ITMYHOTO COCTaBa Ha MECTa MPOBEICHUS
[MOMCKOBO-CIACATeIbHBIX padoT
OpPTaHH30BBIBATH U MIPOBOJIUTH TTOUCKOBO-
criacaTesibHbIC pa0OThI B UPE3BBIYAMHBIX
CUTYaIUSX MPUPOTHOTO U TEXHOTEHHOTO
XapaKTepa MCII0Jb30BaTh CPEICTBA CBA3H U
OITOBEIICHHSI, TPUOOPHI M TEXHHYSCKHE
cpencTBa amsi coopa u 00paboTKH
OTIepaTUBHOW MHPOPMALIUU BO BPEMs
BeJICHUS TIOUCKOBO-CITacaTeIbHBIX padboOT

SHaHNA:

18



QJITOPUTM U TEXHOJIOTHUS BEICHUS IOUCKOBO-
criacaTeNbHBIX padOT MPH YPE3BBIYANHBIX
CUTYyallMsIX 3aKOHOIATeNIbCTBO Poccuiickoi
Denepanuu B 00J1aCTH TPaKIAHCKOM
00OPOHBI, MOXKapHOU 0€30MMaCHOCTH, OCHOB
31paBOOXPAHEHUS, 3aIlIUTHl HACEJICHUS 1
TEPPUTOPHUI OT YPE3BbIYAWHBIX CUTYALIUI
[IPUPOJITHOTO U TEXHOTEHHOTO XapaKTepa Mo
BOIPOCAM CBOEH KOMIIETEHIIMHI
HOPMaTUBHO-TIPABOBBIC JJOKYMEHTHI,
[pETJIaMEHTUPYIOIIUE AEATEIbHOCTh
ABAPHITHO-CIIacaTeIbHBIX (POPMUPOBAHUI
MOPSI0K B3aUMOJICHCTBUSI C IPYTUMHU
[Y4aCTHUKAMH JIMKBUAALUMN YPE3BBIYANHON
CUTyaluU TOPAJIOK [IEPEAAUN U COJICPIKAHUE
OTepaTUBHON MH(DOPMAIIUU CTPYKTYPY H
coJep)KaHUE ONEPATUBHBIX IJIAHOB
[pearupOBaHMs Ha YPE3BbIYANHBIE CUTYallUH
U APYTUX JOKYMEHTOB MPEIBAPUTEIHLHOTO
[JIAHUPOBAHUS B 30HE OTBETCTBEHHOCTHU
TEeXHUYECKUE XapAKTEPUCTUKU U
BO3MO>KHOCTHU CPEJCTB CBSI3U U
OTIOBEILICHMSI, IPABUJIA BEJICHUS
aJIMOINEPEroBOPOB M MOJAA4YM CUTHAJIOB

Konp! pe3ynbraToB

TpeboBanus K INYHOCTHBIM pE3yJIbTaTaM

JIP 01

POCCHUHCKYIO TPaXKIaHCKYIO WIEHTHYHOCTD, MAaTPUOTH3M, YBaXKEHHE K
CBOEMY Hapo[y, YyBCTBa OTBETCTBEHHOCTH nepes PoanHol, roproctu 3a
CBOH Kpaili, cBoro PonuHy, nporuioe 1 HacTosiiee MHOrOHAMOHAIBHOTO
Haposa Poccun, yBaskeHHe TOCY1apCTBEHHBIX CHMBOJIOB (Tep0, (hiar, r’uMH)

JIP 06

TOJIEPAHTHOE CO3HAHUE U MIOBEAEHUE B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTD
Y CIIOCOOHOCTH BECTH JTUAJIOT C IPYTHUMH JIOABMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHUS, HAXOIUThH OOIIUE TIEJIA U COTPYAHAYATH JIJIS UX
JIOCTHKEHHUS, CIIOCOOHOCTD IIPOTHUBOCTOSITH UCOTIOTHH YKCTPEMHU3MA,
HaI[MOHAJIHN3Ma, KCeHOPOOUH, TUCKPUMHUHAITUH 110 COIATEHBIM,
PpEIUTUO3HBIM, PACOBBIM, HAIMOHAJIBHBIM NPU3HAKAM U APYTUM
HETaTHUBHBIM COIMATIbHBIM SIBIICHUSIM

JIP 07

HaBBbIKM COTPYAHUYECTBA CO CBEPCTHUKAMH, I€THbMHU MJIAIIIETO BO3PacTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, O0IECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIEIOBATEIHCKOM, MPOSKTHON M IPYTHX BUAAX JIEATEIbHOCTH

JIP 09

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHHUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSHKEHUH BCEH )KH3HH, CO3HATEILHOE
OTHOIIICHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO yCIICITHON
podhecCHOHANBHON U OOIIIECTBEHHOM JIeSITEIbHOCTH

JIP 13

OCO3HaHHBIN BBIOOp OyayIiel npodeCCHu U BO3MOKHOCTEH peain3aiun
COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIIIEHUE K MPo(ecCHoHaTbHON
JIeATEIbHOCTHA KaK BO3MOKHOCTH y4acTUs B PEIICHUU JTUYHBIX,
0OIIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IEHAIMOHAIBHBIX MMPOOIIEM
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJBHOMN JUCIIUILIMHBI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bup yyeOHo# padoThI Oovem 6
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMbI JUCHUIIIMHBI 207

B T.Y.

OcHOBHoOE coJep:kaHue 194

BT. 4..

TEOpeTUIECKoe 00yueHne 6

MPAKTHYECKUE 3aHATUSA 188

IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COJePKAHME (coaepiKaHue

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpeTUIECKoe 00yUeHne

MPAKTUYECKUE 3aHATHUS 56

caMocCTosATeNbHas paboTa 13

Ipome:xyTouHas aTTecTANHUA (IK3aMeH) 4
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KanengapHo -teMaTH4eCKUii NJIaH U coJep:KaHue TUCHUILINHBI « MATeMaTHKa»

Bun | ®opmupy
Conep:kanue y4yeOHOro Mmarepuasa (0CHOBHoOe M MpodeccuoHAJIbHO-
HaumenoBanmue pasaeioB . O0bem | 3aHATH emMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON
U TeM 4acos | KOMIIETEH
MOAYJb (IPH HAJIMYMH)
1107071
1 2 3 4 )
OcHOBHOe coiep:kaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 14
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
Hens u 3aj1aud | ba3oBple 3HAaHWS W YMEHHA 10 MaTeMaTHKe B NPOPECCHOHATBHOH U B
MaTeMaTUKU IIPH | TIOBCEHEBHON JIESATEILHOCTH.
OCBOCHHUH CIIEIIHAIIBHOCTH 2
Tema 1.2 Copepxanue yueOHOro MaTepuana
Uucna wu  BbluMcieHus. | JlelicTBUsA Hall MOJNOXHUTEIBHBIMU M OTPUIATEILHBIMUA YMCIAMH, OOBIKHOBEHHBIMH OK-01,
Bripaxenus U | ¥ IeCATUYHBIMU APOOSIMHU. OK-02,
npeoOpa3oBaHus JleWicTBUS cO cTENeHSIMH, (OPMYITBI COKPALICHHOTO YMHOKCHUSI. 2 OK-03,
Tema 1.3. IMpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxkanue OK-04,
I'eomeTpus Ha TUIOCKOCTH | MPUKJIAJHOTO MOY/JIsI) OK-05,
Bunbl mnockux ¢GuUryp v ux miomaib. OK-06,
IIpakTHKO-OpHUEHTHPOBAHHBIE 33aUU B KypCe T€OMETPHUH Ha TUNIOCKOCTH 2 OK-07,
JIP 01,
[IpakTrueckoe 3aHsTHE
p JIP 06
Tewma 1.4 Coneprxanue ydeOHOT0 MaTepuana K 2.1
IIponentHeie BeruucaeHus | [IpocTbie MpoLeHTHI, pa3Hble cIOcOObI UX BeIYMCIEHUS. CI10KHbIE TPOLIEHTHI MK 4.1
[IpakTnueckoe 3anaTne 2
Tema 1.5 Coneprxanne yu4eOHOTO MaTepurana
VYpaBHenus U HepaBeHCTBA | JImHeHHBIE, KBaIpaTHbIE, IPOOHO-INHEIHBIE YpaBHEHHS U HEpaBEHCTBA
[IpakTrueckoe 3aHsTHE 2

Tema 1.6

Cuctembl ypaBHEHHH U

Copepxanne yueOHOTO MaTepHana

CrniocoObl perieHus: cucteM JUHEHHBIX ypaBHeHUH. [Tonsatus: marpuna 2x2 u 3x3,
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HEPABEHCTB onpeaenuTenb Marpuipl. Merton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM. 2
CucreMbl HEpaBEHCTB
Tema 1.7 Copepxanne yaeOHOTO MaTepuana
Bxo1HO KOHTPOJIb Brruucnenuss m mpeoOpa3oBaHus. YpaBHEHHMsT W HEpPaBEHCTBA. |eomeTpus Ha
IJI0CKOCTH 2
KonTponbnas pabora
Pasnea 2 IlpsiMble ¥ JIOCKOCTH B MIPOCTPAHCTBE 12
Tema 2.1. Copepxanne yaeOHOT0 MaTepuana
OcHoBHbIE nousaTus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, NpsiMas, IUIOCKOCTb,
CTepEOMETPHH. npoctpanctBo). OcCHOBHbIE — akCHMOMBI  cTepeomerpuu. llepecekaromiuecs, 2
PacnoyioxkeHne npAMBIX M | mapajjieNbHble M CKpelluBamomuecs mpsmMbele. [lpusHak ©u  CBOICTBO
MJI0CKOCTEN CKPEIIMBAIOIIUXCS MPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2. Copepxanne yaeOHOT0 MaTepuana
ITapannensHocts npsambiX, | [lapannensueie mpsimas u 1uiockocts. Ompenenenue. [lpusnak. ColicTBa (C
OpsIMOM M IJIOCKOCTH, | ToKazarenbcTBOM). [lapamnensable uiockoctu. Onpenenenue. [Ipusnak. CoiicTBa OK-01,
IJI0CKOCTEN (c noxazatenbcTBOoM). Terpasap u ero snemeHThl. [lapannenenumen u ero OK-03,
sneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX IPaHel U AUaroHajel napasiienenuresa. 2 OK-04,
ITocTpoenue ceuenuii. Pemenue 3anay. OK-07
Tema 2.3. Coneprxanue yaeOHOro MaTepuana JIP 07
[lepnieH UKy ISIPHOCTD [lepnennukynspupie npsmble. [lapamiensHbple npsMble, NEPHEHAUKYJISIPHBIE K IIK 2.1
MIPSIMBIX, IPSMOU U mwiockoctd.  Ilpu3Hak  MepneHAMKYJISPHOCTH  HpSAMOM M IJIOCKOCTH. TIK 4.1
IJIOCKOCTH, MIIOCKOCTEN HoxkazatenbctBo. [lepnennukymnsp u HakioHHas. [lepneHauKyIspHbIE MIOCKOCTH.
IIpu3Hak nepneHMKyISIpHOCTH III0CKOCTEN. [loka3aTenbeTBo.
PaccrosiHust B mpocTpaHCcTBE 2
Tema 2.4. Copep:xanne yueOHOTO MaTepHana
Teopema 0 Tpex Teopema o Tpex mnepneHauKyspax. Joka3zarenbCcTBO. YTON MEXIy MOpsIMON U
TICPICHANKYIApax IJIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSIMU 2
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coepKkaHue (conepxkanue
[TapannensHble, NMPUKJIAJTHOTO MOYJIA)

22




MEpIEHIUKYIISIPHBIC,
CKpELIUBAIOIIKECS NIPSIMbIE

AxcuoMbl  crepeomerpuu. IleprneHauKynspHOCTH MNpPSAMOM M IUIOCKOCTH,
napaJjjiCJIbHOCTb ABYX MMpsAMBIX, NEPHCHANKYJIAPHBIX IIJIOCKOCTH,
MEPIIEHANKYIISPHOCTD INIOCKOCTEN

HpaKTI/IHCCKOC 3aHATUC

Tema 2.6.

Pemenue 3agau. [Ipsmelie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Copepxanue yueOHOro MaTepuana

PacrnionosxeHue mpsiMbIX M IJIOCKOCTEH B HpocTpaHcTBe. lleprneHAuKyIspHOCTh U
NapajuIeIbHOCTb NMPSAMBIX U II0ckocTel. CKpelyBarommecs npsmbie

KonrponsHas pabora

Pasnea 3. KoopanHaTsl U BeKTOPBI

OK-02,
Tema 3.1 | ConmeprxkaHue yueOHOTO MaTepuaia OK-03
JlexapToBbl KOOpAUHATHI B | JlekapToBBl KOOpIMHATHI B IMpocTpaHcTBe. lIpocTeifmue 3amadn B KOOpAMHATAX. OK-0 4'
npocrpancTse. Paccrosguue | Paccrosiaue MExX Iy IByMsT TOYKaMHU, KOOPJAMHATHI CEPEIMHBI OTPE3Ka OK-O?I
MEX, BYMS TOYKaMH.
" ARy JIP 13
OOpAWHATBI  CEPEIUHBI
P P [IpakTrueckoe 3aHsTHE IIK 2.1
OTpe3Ka
P K41
Tema 3.2 Copepxanne yaeOHOT0 MaTepuana

Bexkrops! B mpocTpaHCTBE.
Yrom MexIy BEKTOpaMHu.
CkansipHO€ TNPOU3BEICHHE

BexTopel B mpoctpaHcTBe. ClOK€HHE U BBIYMTAHME BEKTOPOB. YMHOXKEHHE
BeKkTOpa Ha uucio. Kommnnanapueie BeKTopbl. CKalsipHOE MPOU3BEAECHUE BEKTOPOB.
Pa3noxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTs! BekTOpa,

BEKTOPOB CKaJISIPHOE MTPOU3BENCHNUE BEKTOPOB B KOOPAMHATAX, YTOJl MEKIY BEKTOPAaMU, yIoJl
MEXy MPSIMON M INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH. Y paBHEHUE IIJIOCKOCTH.
I'eomeTpruyeCcKuil CMBICI ONIPENEIUTENS 2X2

Tema 3.3 IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJepKaHue (conepxkanue

[IpaxTuko- NPHUKJIATHOT0 MOAYJISA)

OpPHEHTUPOBAHHBIE 3a]a4u

KoopaunaTtHas mimockocTs. BerauciaeHue paccTostHuN M TUTOMIAACH Ha TUIOCKOCTH.

Ha KOOpAMHATHOM | KonmmuecTBEHHBIE pacueThl

IIJIOCKOCTH [IpakTnueckoe 3anarue

Tema 3.4 Coneprxanue yueOHOro MaTepuasa

Pemenne 3ama4. | JlekapToBel KOOPAMHATHI B NMMPOCTpaHCTBE. BekTopsl B mpocTtpaHcTBe. CllokKeHUE U
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KoopauHaTs! 1 BEKTOPHI

BBIYMTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4mucio. KoMIaHapHble BEKTOPHI.
CkaisipHO€  IIpOU3BENEHUE  BEKTOPOB. Pa3noxkeHue BEKkTOpa 1O  TPEM
HEKOMIUIaHApHBIM BeKTOpaMm. IIpocreiimme 3agaum B koopauHarax. KoopauHaTel
BEKTOPA, PACCTOSHUE MEXKIY TOUYKAMHU, KOOPAUHATHI CEPEAUHBI OTPE3KA, CKAJISIPHOE

IIPOU3BEJCHNE BEKTOPOB B KOOPAMHATAX, Yroj MEXIY BEKTOpPaMH, Yroyl MEXAy 2

IPSIMOI U TUIOCKOCTBIO, YTOJI MEXY INIOCKOCTAMU

KontpomnsHas pabora
Pasnea 4. OcHoBbl TpuronomMerpuu. Tpuronomerpuyeckue GyHKIuu 24
Tema 4.1 Coneprxkanue yu4eOHOT0 MaTepurasia
Tpuronomerpuueckue Paguannas mepa yria. [IoBopoT Touku BOKpYr Hayaja koopauHaT. Ompenenenue
(YHKIIMM TIPOU3BOJBHOIO | CHHYCA, KOCHHYCA, TAHICHCA M KOTAaHI'€HCA. 3HAKHM CHHYCA, KOCHHYCa, TAHTCHCA U 2
yria, uucia. PaguaHHas M | KOTaHTeHca MO0 YeTBEPTAM. 3aBUCUMOCTh MEXAYy CHHYCOM, KOCHHYCOM, TaHI'€HCOM
rpajycHas Mepa yria ¥ KOTaHT€HCOM OJTHOTO ¥ TOTO XK€ yTia

[IpakTryeckoe 3aHsTHE OK-01,
Tema 4.2 Copepxanne yaeOHOT0 MaTepuana OK-02,
OcHOBHBIE Tpuronomerpuueckue Toxxaecrsa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB O OK-03,
TPUTOHOMETPUYCCKHE u - o. Dopmyibl IpUBEICHUS 2 OK-04,
TOXKJECTBA. [IpakTnueckoe 3anaTne OK-05,
DopMyJIbl IPUBEACHUS OK-06,
Tema 4.3 ConeprkaHue yueOHOT0O MaTepHana OK-07
Cunyc, xocuHyc, TaHreHc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIP 09
CyMMBI M Pa3sHOCTH JBYyX | ABOWHOro yrma. ®opmynsl momoBuHHOTO yrima. IIpeoOpa3oBaHus CyMMBI JIP 13
YTJIOB TPUTOHOMETPUUYECKUX (YHKIMHA B NPOM3BEAECHUE M IPOU3BEACHUS B CyMMY. 2 IIK 2.1
Cunyc U KOCHHYC | BblpaxkeHHe TpUTrOHOMETpPUYECKMX (YyHKIMI depe3 TaHIeHC MOJOBUHHOTO IIK 4.1
asorHoro yria. @opmyiel | aprymenTa. [IpeoOpa3oBanus NpocTeHIINX TPUTOHOMETPUYECKHX BhIPAKEHHH
MOJIOBUHHOTO yTia
Tema 4.4 Coneprxanne yu4eOHOT0 MaTepurana
@ynkiuy, HX CBOMCTBA. | OOIAcTh OMpeAeTeHUS U MHOXKECTBO 3Ha4eHWH (yHKIHA. YETHOCTH, HEYETHOCTS,
CrniocoOsl 3a/laHus | mepuoAMYHOCTh PpyHKIMNA. CriocoObl 3a1anust QyHKIUI 2
byHKIHII
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Tema 4.5
Tpuronomerpuueckue
¢byHKIMH, UX CBOICTBAa U

Copepxanne yaeOHOTO MaTepuana

OO6nacte omnpeneneHUs U MHOXXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (PYHKLIHUH.
YétHOCTh, HEYETHOCTD, IEPUOJUYHOCTH TPUTOHOMETpUYECKUX (yHKIUH. CBOWCTBA

rpaduku u rpaduku QyHKIMH y = c0S X, Yy = sin X, y = tg X, y = ctg X.

Tema 4.6 Copepxanne yaeOHOT0 MaTepuana

[Ipeobpa3zoBanue CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (DYHKIIUM.

rpadgukoB [IpeobpazoBanue rpadKOB TPUTOHOMETPUUYECKHUX (DYHKITHI

TPUTOHOMETPHUECKUX [IpakTuueckoe 3aHsiTHE

byHKIMI

Tema 4.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (conepxkaHue
Onucanue NPHUKJIATHOTO MOIYJISA)

IIPOU3BOACTBEHHBIX Hcnonp3oBanne CBOWCTB TPUTOHOMETPHUYECKUX (PYyHKIHMI B mpodeccHoHaNIbHBIX

MPOIIECCOB €  MOMOIIBIO
rpadukoB pyHKINN

3aJadax

HpaKTI/I‘leCKOC 3aHATUC

Tema 4.8 Copepxanne yaeOHOT0 MaTepuana

Oo6parHsble Oo6parnbie TpuroHomerpudeckune GyHKun. X cBOHCTBa U TpaduKu

TPUTOHOMETPUUECKUE

byHKIIHI

Tema 4.9 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue VYpaBHeHHE cos X = a. YpaBHEHME Sin X = a. YpaBHeHue tg X = a, ctg X = a.

YpaBHEHHUS U HEPABEHCTBA | PelleHne TPUrOHOMETPUYECKUX YPAaBHEHHWH OCHOBHBIX THUIIOB: IIpOCTEHIINE
TPUTOHOMETPUYECKHE YpaBHEHMs, CBOJAILIMECS K KBaJpaTHBIM, pellaeMble
Pa3iIoKEeHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

Tema 4.10 Coneprxanue y4eOHOT0 MaTepurana

Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUUIECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX

ypaBHEHUH

Tema 4.11 Coneprxanne y4eOHOTO MaTeprana

Pemienne 3amau. ocHoBel | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemenne
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TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAHUEM 2
Tpuronomerpuueckue CBOWCTB (DyHKLHUH.
byHKIHMN KonrponsHas pabora
Pasznea 5. KommiekcHble 4yuc/ia 4
Tema 5.1 Coneprxkanne ydeOHOT0 MaTepuasia
KommiekcHbie uncna [TonstTe komiiekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucina. Dopma 3amucu  KOMIUIEKCHOTO — 4ucia 2
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpandeckas). ApupmeTHuecKue
JEHCTBUS C KOMIIJIEKCHBIMU YU CIIaMU
[IpakTuueckoe 3aHaTue
Tema 5.2 Copep:xanue yueOHOT0o MaTepuana
I[Ipumenenne BeinosiHeHWEe  pacyeToB € NOMONIBIO  KOMIUIEKCHBIX  4ucesl.  [Ipumepsl
KOMIUIEKCHBIX YHCE HCI0JIb30BAaHUSI KOMIUIEKCHBIX YUCEII 2
[IpakTnueckoe 3aHsATHE
Paznen 6. [IpousBognas GpyHKIHM, ee IPUMEHEHHE 20
Tema 6.1 Copepxanue yueOHOro MaTepuana
Ilonatne  mpousBoaHOM. | OmnpeeneHue YUCIOBON MOCIEAOBATEIBHOCTH M CIIOCOOBI ee 3amanus. CBoiicTBa
@opMysibl M NpaBWIA | YUCIOBBIX TOCIEAOBaTeNbHOCTEH. OmnpeneneHne mnpesena IOCIeA0BaTeIbHOCTH. OK-S;,
muddepeHpoBaHus Beruucnenne  mpenenoB  mocnenoBatenbHOcTel.  I[lpemen  dyHkmumm  Ha 2 OK-OB,
o6eckoneuynoctu. [Ipenen Gynkuu B Touke. [Ipupamenue aprymenta. [Ipupamenue OK- 04'
¢byHkuuu. 3ajayd, MNOPUBOJALIME K TMOHATHIO Npou3BOoAHOH. OrmpeneneHue OK-04,
IIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHON Oi-gg'
[IpakTnueckoe 3anaTue %K-07,
Tema 6.2 Coneprxanue yueOHOro MaTepuaa P 01
[IpousBoaHEbIE cyMMmEl, | Dopmynsl iuddepenunposanus. [Ipasuna nuddepenunpopanus 2 1P 07
pPa3HOCTH  TPOU3BEJIECHUS, TIK 2.1
Y4acTHOTO [IK 4.1
Tema 6.3 Copep:xanne yaeOHOTO MaTepHana
[IponsBonHbIe Omnpenenenue ciaoxHON (QyHKIMU. [Ipon3BogHAsS TPUTOHOMETPUUECKUX (YHKIUH.
TPUTOHOMETPUUECKHUX [Tpou3zBosHas COKHOU (PYHKIIUU
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¢yukuuid.  IIpomsBogHas

CIIOKHOW (DYHKIIMH

Tema 6.4

IlousTue 0
HETIPEPBHIBHOCTU (PYHKITUH.
Meto nHTEpBaAIOB

Conepxkanue y4eOHOro MaTepHraia

[Tonatue nenpepwsiBHON (yHkuuu. CBolicTBa HempepbiBHOW (yHKIMH. CBs3b
MEXy HETPEPBIBHOCTHIO U TP PEPEHIIMPYEMOCTHIO (PYHKIUHU B TOUYKE. AJITOPHUTM
pelIeHHsI HEPaBEHCTB METOJIOM HHTEPBAJIOB

Tema 6.5 Copepxanne yaeOHOT0 MaTepuana

['eomerpuueckuii u | ['eomeTpruueckuii CMBICT TPOU3BOJHOW (YHKIIMU — YIJIOBOH KO3 UIIMEHT

busznueckuit CMBICI | KacaTeJIbHON K TpaduKy (QYHKIIMH B TOYKE. YpaBHEHHUE KacaTelbHOW K rpaduky

MIPOU3BOTHOM GyHKIMU. AJTOPUTM COCTAaBJICHUS] YpaBHEHHS KacaTelbHOW K rpaduky (QyHKIuH
y=f(x)

Tema 6.6 Copepxanue yueOHOro MaTepuana

MOHOTOHHOCTD (DYHKITUH.
Touku 3KCcTpEMyMa

Bospactanne u yObiBaHWe (YHKIMH, COOTBETCTBHE BO3PACTaHUS W yObIBaHUS
(GyHKIMM 3HAKy MPOU3BOIHOM.
COOTBETCTBHE 3HAKa BTOPOI MPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha

[loHATHE NPOM3BOJHOM BBICHIETO IOPSJIKA,

oTpe3Kke. 3aauyd Ha MAakCUMyM M MUHUMYM. IloHsATHE acMMOTOTHI, CHOCOOBI HUX
orpeiesieHusl. ANTropuUTM HcciaeloBaHus (YHKIMHM M MOCTPOEHHs ee rpaduka c
MIOMOIIBIO TPOU3BOIHOU. [[poOHO-NTMHEeHAs pyHKLUSA

Tema 6.7
WccnenoBanune QpyHKIMM u
MIOCTPOEHUE I'paUKOB

Copep:xanne yueOHOTO MaTepuana

HccnegoBanue (by'HKI_[I/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHHUEC l"pa(bI/IKOB.

[IpakTnueckoe 3aHsATHE

Tema 6.8 HaubGombuiee u

Coneprxanne ydeOHOT0 MaTepurana

HaMMEHbBIIIEee 3HaueHus | HaxoxneHne HamOOJNBIIET0O M HAWMEHBIIETO 3HAYeHHWH (YHKIMHA, MOCTpOCHHE
byHKIMN rpadKOB MHOTOYJICHOB C MCIIOJIb30BAaHUEM arrapaTa MaTeMaTUYeCKOT0 aHan3a
Tema 6.9 IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE cojepiKaHue (conep:xanue
Haxoxnenue NPUKJIATHOTO MOIYJIsA)

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3aaadyax

Haumensniee n Hanbosnbiiee 3HaueHne QyHKINN

[IpakTHueckoe 3aHsATHE
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Tema 6.10 Coneprkanue yueOHOro MaTepuasa
Pemenue 3a1a4. | Gopmyinbl U npaBuia quddepennupoBanus. McenenoBanue GyHKIHI ¢ TOMOUIBIO
IIponsBonHas ¢yHKuMH, ee | mpousBoaHoMi. Hanbombiee 1 HaMMeHbIIee 3HAYeHUS PYHKIIUN 2
IIPUMEHEHHE Kontponbshas pabora
Paznen 7. MHOrorpaHHUKH M TeJia BpaleHUs 28
Tema 7.1 Coneprkanue yaeOHOro MaTepuaia
Bepmunel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sieMeHTBI: BepIMHBI, peOpa, rpaHu. JluaroHasb.
MHOTOTpaHHHUKA Ceuenue. Bolmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH

[IpakTrueckoe 3aHsiTHE 2
Tema 7.2 Coneprkanue yueOHOro MaTepuana
IIpusma, ee | [Tonsitue mpusmbl. Ee ocHoBanus u O0koBble TpaHu. Bricota mpusmsl. [Ipsvas u
COCTABJIAIOLIME, CEUEHME. | HAKJIOHHAas mpu3Ma. [IpaBuibHas npusma. Ee ceuenue OK-01,
[IpsMass w  mpaBWIbHAS 2 OK-02,
MTPU3MBI OK-03,
Tema 7.3 Cogepxanue yueOHOro MaTepuana OK-04,
[Tapannenenunen, KyO. | [lapannenenunen, CBOMCTBAa MPSIMOYTOJILHOIO mapawienenunena, kyo. CeueHue OK-05,
Ceuenne KyOa, | kyOa, mapajienenumnena OK-06,
napajuiesienumne/ia 2 OK-07,
Tema 7.4 Coneprxanue yueOHOro MaTepuaa JIP 06,
[Mupamuna, ee | [lupamuna u ee onementhl. CeueHne mnupamujbl. IlpaBunbHas nupamuaa. JIP 13,
COCTaBISIONINE, CEYCHHE. | YCceueHHas mupamuia IIK 2.1
IIpaBunbHasgs  nupaMujia. 2 IIK 4.1
VYceueHHas nupamuia
Tema 7.5 Coneprkanne yueOHOro MaTepuana
bokoBas u noyiHas | [Inomaas OOKOBOM M MOJTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIbI
MTOBEPXHOCTh MIPU3MBI, 2
MU PAMHU/TBI
Tema 7.6 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coaepxaHue (copep:xanue

[Ipumepsl cummeTpuil B

NPHUKJIATHOT0 MOIYJIfA)
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npodeccun

CuMmmeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/ILICCKOC 3aHATUC

Tema 7.7 Cogneprkanue yueOHOro MaTepuasa

[IpaBunbHBIE [onsarue npaBmibHOr0 MHOTOrpaHHKUKa. CBOMCTBA PAaBUIIBHBIX MHOTOI'PAaHHUKOB

MHOTOTPaHHHKH, ux | [IpakTrueckoe 3aHsATHE

CBOMCTBA

Tema 7.8 Coneprkanue yueOHOro MaTepuasa

Hununnp, ero | Hunuunp u ero snementsl. CeyeHue MIMHIPA (MapajieIbHOE OCHOBAHUIO U OCH).

cocrapistonie. Cedenue | PazBepTka HuIMHApa

HWIMHIIpA

Tema 7.9 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (comepxkaHue

Konyc, €ro | NPMKJIAJAHOI0 MOAYJISI)

cocrapigomue. Ceuenne | Konyc u ero snementbl. CeueHue KoHyca (TMapauielibHOE OCHOBAHUIO H

KOHycCa MPOXOsIIee Yepe3 BEPIINHY ), KOHHYecKue ceueHus. PazBepTka koHyca
KombOunnpoBanHoe 3aHsaTue

Tema 7.10 Copepxanue yueOHOro MaTepuana

VY ceueHHbIi KOHYC. | YceueHHbI koHyC. Ero obpa3sytomias u Beicota. CedeHne yceueHHOro KoHyca

Ceuenue YCEUEHHOTO

KOHyca

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

Hlap u cepa, ux ceueHus

Hlap u cdepa. Bzaumnoe pacmnonoxkenue coepsl u miockoctd. CeueHue miapa,
cepsl

Tema 7.12
IToustue 00 o0OBEMe TEIA.

Coneprkanne yueOHOro MaTepuana

[Tonsatue o6 oOveme Tema. OObeM Kyba M TPSMOYTOJIBHOTO TMapasulielieluIe/ia.

OTtHo1eHne 00beMOB | O0beM Tpu3Mbl W mwiMHApa. OTHOIICHHE O00BEMOB  TOJOOHBIX Tl
MOI00HBIX TEJ I'eomeTpuyeCKnd CMBICH ONPEAEIIUTENS 3-T0 OpAIKa

Tema 7.13 Coneprxanue yueOHOro MaTepuaa

Ob6vemMbl ¥ TUIOIAAU

HOBCpXHOCTCfI TCI

29




O6wembl upamu bl U KoHyca. O0bvem mapa. [1nomany moBepxHoCcTe Ten

Tema 7.14 Copepxanue y4eOHOT0o MaTepuaa

Pemmenue 3a1a4. | OOBEeMBI U TUIOIMIAH TOBEPXHOCTH MHOTOI'PAaHHUKOB M TEJI BPAILICHHS

Muororpanauku u  Tena | KonrpoiasHas paboTa 2

BpallleHUs

Pa3nen 8. IlepBooOpa3nasi pyHKIUM, ee MPUMEHEHHE 16 OK-01,

Tema 8.1 Cogepxanue yaeOHOT0 MaTrepuaa OK-02,

ITepBooOpa3Has (yHKUuH. | 3a1a4a 0O BOCCTAHOBJIICHHH 3aKOHA JBHIKCHHUS 110 M3BECTHON ckopocTH. ITonsTue OK-03,

[IpaBuna HaxoX/JeHus | uHTerpupoBanusi. O3HaKOMJICHHE C IMOHATHEM HWHTErpaja M IMepBOOOpa3HOU is OK-04,

1epBOOOPA3HbIX ¢ynkuun y=f(x). Pemenne 3amau Ha CBSI3p MEPBOOOpA3HONW M €€ MPOM3BOIHOM, OK-05,
BBIUKCJICHHE MepBOOOpa3HON mansi AaHHoOM Qynkuuu. Tabmuma dopmyn s OK-06,
HaX0XJIeHUA NepBooOpasHbIX. M3yueHue mpaBuiia BEIUMCICHUS IEPBOOOpa3HON 4 OK-07,
IIpakTHuecKoe 3aHATHE JIP 13

IIK 2.1
IIK 4.1

Tema 8.2 Copep:xanue yueOHOro MaTepuana

[Inomans KpuBOIUHEWHOM | 3aaun, MPUBOJALIME K IOHATHIO OMNPEAETICHHOTO MHTEerpaja — O BBIYMCICHUU

Tpalnenuu. @opmyia | TUIOmAAX  KPUBOJMHEWHOW Tpamenuu, O TepeMemeHnn TOoukdh. lloHsTHe

Herotona — JleitOnuna ONpENEIEHHOT0  HMHTErpaa. l'eomerpruueckuii. ©  QU3MYECKUM  CMBICH
ornpezaeneHHoro nurerpaia. @opmyna Hetorona— Jleitbnuia 2

Tewma 8.3 Coneprxkanne ydeOHOT0 MaTepuana

Heonpenenennsiii u | [loHsTHE HEONpPEEIEHHOTO UHTETpajia

ONPEIEIICHHBIN HHTETPAJIbI 2

Tewma 8.4 Copepxanne yueOHOTO MaTepHana

[Tonsitne 00 | I'eoMeTpuuecKuii CMBICI ONPEICICHHOTO HHTEerpaia

OIIpEIEICHHOM HMHTErpane | [IpakTudeckoe 3aHsITHE 4

KaK 10T

KPHUBOJIMHEWHOHN Tpanenun

Tema 8.5

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coaepKaHue (copep:xanue
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OmnpeneneHHblil  UHTErpal

NPHUKJIATHOT0 MOIYJIA)

B KHU3HU I'eomeTprueckuii cmbIci omnpenesneHHoro wuHrerpana. @Popmyna HeroTona -

JleiiGHu1IA.

Pemenue 3aa4 Ha mpuMeHEHNE UHTErpasia JUisl BEIUMCICHUS (GU3UYECKUX BEIUYUH

U IUTONIaAe 2

[IpakTuueckoe 3anaTue
Tema 8.6 Copepxanne yaeOHOTO MaTepuana
Pewmenne 3agau. | [lepooOpasnas ¢ynkiun. [IpaBuna HaxoxaeHus nepBoodpasneix. Ee nmpumenenue
IlepooGpasnas ¢ynkuuu, | KontponsHas padora 2
ee IpUMEHEHUe
Pa3nen 9. Crenenu n kopHu. CteneHnasi QyHKIUA 12
Tema 9.1 Copepxanue yueOHOro MaTepuana
Crenennasg GyHkumsa, ee | [TousTue KOpHS N-OW CTENEHU U3 ACUCTBUTENBHOrO unciaa. OyHkuuu y = VX ux
CBOHCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0i CTENCHU

[IpakTrueckoe 3aHsATHE 2
Tema 9.2 Copepxanue yueOHOro MaTepuana
[IpeobpazoBanue [IpeobOpazoBanue upparMoOHAIbHBIX BIPAKESHUN OK-01,
BBIpQ)XEHUI ¢ KOPHAMH n- 2 OK-02,
Ol CTEleHn OK-03,
Tema 9.3 Cojep:xaHue yueOHOro MaTepuana OK-04
CpoiictBa  creneHun ¢ | [Tonarue creneHu ¢ JrOOBIM PalMOHAIBHBIM TOKa3ateieM. CTerneHHble QyHKIIHH, JIP
paIMOHATEHBIM U | UX CBOWCTBA U TpaduKu OK-05,
EWCTBUTEILHBIM 2 OK-07
MIOKa3aTeNsIMU
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenue PaBHOCMIIBHOCTH MppalMOHANBHBIX YPAaBHEHMH W HEPAaBEHCTB. MeToasl ux
HppaIliOHATEHBIX peuienus. Penienne nppalmoHanbHbIX YpaBHEHUI U HEPABEHCTB
YpaBHEHUW U HEPABEHCTB 4

Tema 9.5

Coneprxanne yu4eOHOTO MaTepuana
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Crenenun u KOpHU.

Omnpenenenue creneHHOM ¢yHKuMU. VMcrmonp3oBaHHE €€ CBOMCTB IMPH pEIICHUH

Crenennas pyHKIUSA yYpaBHEHUI U HEPABEHCTB 2
KontposnsHas pabora
Pasnea 10. Iloka3zatenbHasa GyHKIuS 6
Tema 10.1 Copepxanne yaeOHOT0 MaTepuana
[TokazarenpHas QyHkuus, | Crenenb ¢ POM3BOJBHBIM  JEHCTBUTENBHBIM  TOKasaresneM. OnpenencHue
ee CBOicTBa NoKa3aTeabHOM (PyHKIMM, ee CBOMCTBA M IpaduK. 3HAKOMCTBO C IPUMEHEHHUEM
noka3aTenabHoN (yHKIMU. PenieHne nmokasaTenbHbIX YpaBHEHUH (DyHKIMOHAJIBHO- OK-01,
rpadUYECKUM METOJIOM 2 OK-02,
Tema 10.2 Copepxanne yaeOHOT0 MaTepuana OK-03,
Pemienne nokxasarenbHbIX | PermeHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHUBAaHHUS —IOKa3aTesei, OK-04,
YPaBHEHHH U HEPABEHCTB | METOJOM BBEJICHHSI HOBOW NMEpPEeMEHHOH, (HyHKIIMOHAIBHO-TPAPHUUECKUM METOIOM. OK-05,
Perienue nokazaresbHbIX HEPABEHCTB 2 OK-07,
[IpakTrueckoe 3aHsTHE JIP 13
Tema 10.4 Copepxanue yueOHOro MaTepuana
Pemenne 3a1a4. | PemeHne moOKa3aTeNbHBIX YpPaBHEHUM METOJOM YpPaBHUBAaHHMs IIOKa3aTelew |
[TokazarenpHast GyHKITUSA METOJIOM BBEJCHHS HOBOM MEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB
KonrponsHas pabora 2
Pasnea 11. Jlorapugmsl. Jlorapupmuyeckast pynkuus 14
Tema 11.1 Copepxanne yueOHOTO MaTepHana OK-01,
Jlorapudm ymucna. | Jlorapupm uncna. JlecaTHUHBIN U HaTypalbHBIN JIOTapU(PMBI, YUCIIO € OK-02,
JlecsTHUHBIHI u OK-03,
HaTypalbHbIN Jorapudmsl, 4 OK-04,
HCIIO € OK-05,
Tema 11.2 Coneprxanue yueOHOro MaTepuaia OK-07
CaoiictBa  norapudmos. | CpoiicTsa orapumos. Oneparus Jorapu)MHUPOBAHUSL. JIP 01,
Oneparus 2 JIP 06,
norapupMUpOBaHUS IIK 2.1
Tema 11.3 Copepxanue yueOHOro MaTepuana IIK 4.1
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
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¢byHKIHMSA, ee CBOWCTBA

Tema 11.4

Pemenue
JoTapu(PMUIECKUX
YpPaBHEHUI U HEPABEHCTB

Conepkanue y4eOHOro MaTepHuaia

[lonatue norapudMuyeckoro ypaBHEHHs. TpH OCHOBHBIX METOAA pEIICHUS
Jorapu(pMUIECKUX YpaBHEHUN: (GyHKIIMOHATBHO-TPaQUUECKU, METOx
MOTEHIIUPOBAHMSI, METOJ BBEJCHHS HOBOW mepemeHHOH. Jlorapupmuyeckue
HEpPaBEHCTBA

Tema 11.5 Copepxanne yaeOHOTO MaTepuana

Cucremsr ANTOPUTM pEIICHUS CUCTEMBl ypaBHEHUU. PaBHOCHIIBHOCTH JIOTapH(PMHUESCKHUX
JorapuPpMUICCKIX YPaBHCHHI U HEPABCHCTB

YpaBHEHUI KomOuHHMpOBaHHOE 3aHATHE

Tema 11.6 Copepxanne yaeOHOT0 MaTepuaa

Perienue 3agad. | Jlorapupmuueckas  Qynkuus.  Pemienune  mpocTedmmx  JorapuMHUECKUX
Jlorapudgmel. ypaBHCHHI

Jlorapupmuueckas Kontponbnas padota

byHKIUSA

Paznen 12. MHo:kecTBa. Ji1ieMeHThI Teopuu rpagos

Tema 12.1 Coneprxanne ydeOHOT0 MaTepurana

MHosxecTBa ITonstue MHOkecTBa. [TonMHOkecTBO. Oniepaiii ¢ MHOKECTBAMU
KomOunupoBaHHoe 3aHsATHE

Tema 12.2 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJaepkaHue (conepxanue

Omneparuu ¢ MHOXKECTBaMHU

NMPUKJIAJTHOT0 MOYJIAA)

Onepaum/l C MHOXKeCTBaMu. Pemenne MPUKJIAAHBIX 3aaa4

HpaKTqucxoe 3aHATUC

Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'pader [Tonsarue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
[IpakTnueckas pabora
Tema 12.4 Coneprxanne yd4eOHOTO MaTepurana
Permenne 3agad. | Onepauun ¢ MHOXecTBaMH. OmHcaHue peaNbHBIX CHUTyalldd C IOMOIIBIO

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-07
JIP 09,
JIP 13,
IIK 2.1
ITIK 4.1
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MmuoxectBa, ['pappl 1 ux

MHOXkecTB. [Ipumenenue rpados k perieHuto 3aaay

IIPUMEHEHHE KoHnTponbHas paboTa 2
Pa3znea 13. JjeMeHTHI KOMOMHATOPUKH, CTATUCTUKHA U TEOPUH BEPOSITHOCTEH 14
Tema 13.1 Coneprxkanue ydeOHOT0 MaTepuasia
OcHOBHBIE noHATHs | [lepectaHOBKH, pa3MeNIeHHs], COUCTaHUSI.
KOMOWHATOPUKH 2
Tema 13.2 Copepxanne yaeOHOTO MaTepuana
CoOsbiTHE, BEPOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTU CyMMBbI
coOpiTHs. CioxxkeHue U | coObITHIl. YCIOBHAS BEPOSTHOCTh. 3aBUCHMBIC M HE3aBHCHMBbIC COOBITHI. TeopeMsl
YMHO>KEHHE BEPOATHOCTEN | O BEPOSITHOCTU MPOU3BEICHUS COOBITHIA.
2

Tema 13.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE cojep:KkaHue (conep:kanue OK-01,
BeposrHocTh B | IPUKJIAJHOTO MOIY.JIs1) OK-02,
npodeccHoHATEHBIX OTHOCHUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE OK-03,
3a1auax ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITHUS OK-04,

[TpakTHUECKOE 3aHATHE 2 OK-05,
Tema 13.4 Copepxanue yueOHOro MaTepuana OK-07
JuckpetHas  cioy4aiHas | Bugel cinyvaiiHbix BenuuuH. OmnpeseneHue AUCKPETHOM CilydallHOW BeTUYHHBL JIP 09
BEJIMYNHA, 3aKOH €€ | 3aKOH pacHpeleNeHus JHUCKPEeTHOW CllydailHOM BenuuuHbl. Ee 4wnciosbie Ik 2.1
pacnpeneneHus XapaKTePUCTUKU 2 K 4.1
Tema 13.5 Coneprxanue y4eOHOT0 MaTepurana 2
3agaun  Marematudeckod | Bapuanmonuwiii  psg.  [lomuron dwactor u  rucrorpamma.  CTaTHCTHYECKHE
CTaTUCTUKH XapaKTepUCTUKH psijia HAOII01aeMbIX JaHHBIX
Tema 13.6 IIpojeccnonaIbHO-OPHEHTHPOBAHHOE coJaepkaHue (conepxanue
CocraBieHue TabmuI U | NPUKJIATHOIO MOLYJIA)
JyarpaMM Ha IpaKkTHKE [lepBuuHas 06paboTka cTaTUCTUYECKUX AaHHBIX. [ paduueckoe ux npeacrabieHue.

HaxoxeHue cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX

[IpakTrueckoe 3aHsTHE 2
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Tema 13.7 Copneprxanue yueOHOro MaTepuaa
Pemenue 3aj1a4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEPOSATHOCTH COOBITHA. CIOXEHHE H
DneMEHTbI YMHOKECHHUE BEPOATHOCTEN
KOMOMHATOPHKH, KonTponbhas padoTa 2
CTaTUCTUKM M  TEOpHUHU
BEPOATHOCTEM
Pa3nen 14. YpaBHeHHsI 1 HepaBeHCTBA 14
Tema 14.1 Copepxanue y4eOHOT0o MaTepuaa
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD ypaBHEHUII M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI
YPaBHEHMM U HEPABEHCTB. | pABHOCWIJIBHBIX IE€PEX0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOmmMe MeTo/bl
OO1mue METOABI PEIIEHNST | pelIeHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBa (YHKIMH K PaBEHCTBY apryMEHTOB 2
JUIE MOHOTOHHBIX ()YHKLHH, METOJ Pa3joKeHUs Ha MHOXHTEIH, METOJ BBEACHUS
HOBOH NepeMeHHON, (YyHKLIHMOHAIbHO-Tpaduueckuii MeTox OK-01,
Tema 14.3 Coneprkanue yueOHOro Marepuana OK-02,
VYpaBHenus u HepaBeHCTBa | OmpeneneHne Moaysisi. Packpeitme Momynst mo ompeaenenuto. Ilpocreiimme OK-03,
C MOJYyJIEM YpaBHEHHUS U HEpAaBEHCTBA ¢ MoayseM. [IpumMeHeHne paBHOCUIIBHBIX MEPEXO0B B OK-04,
OIpE/ICNICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJYJIEM 2 OK-05,
Tewma 14.4 Coneprkanne yueOHOro MaTepuana OK-06,
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ napaMerpoM. [IpocTteiinme ypaBHeHHUS U HEPaBEHCTBA C TapaMeTPOM OK-07,
C TIapamMeTpaMu 2 JIP 06
Tema 14.5 IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue IIK 2.1
CocraBiieHHE W pelLICHHE | IPUKJIAIHOTO MOLYJIs1) IIK 4.1
npodeccHOHaNbHBIX 3a/1a4 | PemeHne TeKCTOBBIX 3a/1a4 MPOPECCUOHATBHOTO COIePIKAHUSI
C TIOMOIIIBIO YpaBHEHUM [IpakTryeckue 3aHATHS 2
Tewma 14.6 Cogepxanuie yaeOHOTO MaTepuana
Pemenue 3aga4. | OOMe MeTobl peleHus YpaBHEHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOJYJIEM U C
VYpaBHEHMS U HEPABEHCTBA | MapaMeTpamMu
[IpakTHueckoe 3aHsATHE 2
CamocrositeibHas padora 13
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KouncyabTanus 4

I[Ipome:xyTounasi arrecTanus (JK3aMeH) 4

Bcero: ‘ 207

Iloo munom y’{€6H020 3auamus 0 ueﬂeﬁ Hacmosaueco OOKyMeHma NOHUMAemcs munoiocus y’{€6Hblx 3AHAMULL.

Kon

O~ wWwNDPEFE O

Bun 3agaruit

BBoanoe yueOHoe 3ansTHE

VYuebHoe 3aHATHE 110 U3YUYEHHUIO U IEPBUYHOMY 3aKPEIUICHUIO MaTepHrasa

Y4eOHoe 3aHATHE 10 3aKPETUICHUI0 3HAHUN U CTIOCOOO0B JICHCTBUI

VY4eOHoe 3aHATHE KOMIIEKCHOTO IIPUMEHEHUS 3HAHUI U CTIOCOO0B ICHCTBHIMA
VYuyebHoe 3aHsATHE 10 0000IIEHUIO M CUCTEMAaTH3alMK 3HaHUH U CIOCO00B JeCcTBUI
Y4eOHoe 3aHsATHE TI0 IPOBEPKE, OI[EHKE U KOPPEKIMH 3HAHUH U CIIOCOO0B AEHCTBHI
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTesbHOM JUCHUILIHHbI

3.1. Jlnsa peanu3anmuu NPOrpaMMbl [JHCHUIUIHHBI [OJKHBI OBITH TPEIyCMOTPEHBI
cieayionue crnenuajbHble IOMeIeHus

Peanmu3arnust mporpaMMbl JUCITUTUIMHBI TPEOYET HATMYUs y9eOHOTo KabWHEeTa MaTeMAaTHKH.
OO6opyaoBaHue yueOHOTO KaOHWHETAa:

- TOCAJI0YHBIC MECTA MO KOJHYECTBY O0YUArOIIUXCS;

- pabouee MeCTO TpenoIaBarTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJ1aHUs JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHOHAIEHO OPUCHTUPOBAHHBIC 33 IaHHUS,

- MaTepHUaJIbl HK3aMeHa.

TexHuUecKue cpeicTBa 00yYCHUS:

- IEPCOHAJIBHBIN KOMITBIOTEDP C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedeHne 00yueHus

1. OcHoBHBIE MEeYaTHDbIE H3JAHUA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-¢ wm3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa3oBaHNE)

2. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reoMerpus. Anrebpa u
Hayaja MaTeMatnuyeckoro ananusa. 10-11 knacc. Anumos 111 A., Koasrun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hadala MaTeMaTHYECKOTO aHaiM3a, reoMeTpus. [ eomerpus.
10-11 xmacc. Atanacsa JI.C., byty3oB B.®., Kagomuer C.b. u apyrue. - M: IIpocBemienue,
2022.

4. MaremaTtuka: anreOpa W Hayala MaTeMaTHUeCKOro aHammsza, reomerpus. 10-11
KJaccel. Anrebpa u Havana MaTeMaTuyeckoro aHanusa. B 2 4. Yacte 1: Y4yeOHUK a7 yyammxcs
o0Opa3oBaTenbHbIX opranuzanuii (6a3oBsiii ypoenb)/Mopakosud A.l'., CemenoB I1.B.; Yacts 2.
3aayHuK AJIs y4almxcs 00pa3oBaTenbHBIX opranu3anuii (6a3oBeiii ypoBeHb)/ Mopakosuy A.T.
u apyrue; nox penakuuein Mopakosuua A.I'. - M: Muemo3suHa, 2018.

6. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOTO aHanu3a, reomerpus. Anrebpa u
Hayaja MareMaTndeckoro aHaimm3za. 10 knacc. Hukonbckuii C.M., Iloranos M.K., PemeTrHukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYeCKOrO aHaius3a, reoMmerpus. Anrebpa u
Hadayia Maremarudeckoro anamm3a. 11 kmacc. Huxonsckuii C.M., IlotanoB M.K., Pemernnkos
H.H. n npyrue. - M: IIpocsemenue, 2021.

8. Maremarnka: anrebpa ¥ Hadajla MaTeMaTHYeCKOTO  aHAW3a, TEOMETpPHS.
I'eometpusa.10-11 xmacc. Iloropenos A.B. Matemaruka: anreOpa u Hadajla MaTeMaTHUYeCKOTO
aHanmu3za, reomerpus. ['eomerpus.10-11 knacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anreOpa U Hayajda MaTeMaTHMYECKOTO aHajiu3a, reoMmerpus. ['eomerpusi.
10 knacc. AnexkcangpoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: IIpocBenienue, 2021.

10. Maremaruka: anreOpa U Hadala MaTEeMaTUYECKOTO aHaJIM3a, TeoMeTpus. ['eomeTpus.
11 knacc. AnexcangpoB A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocBenienue, 2021.



11. Marematuka: anreOpa W Hadaja MaTeMaTHYEeCKOTO aHaiau3a, reomerpus. 10
kiacc. Bepuep A.JL., Kapn A.Il. U3narensctBo "IIpocBemenue".

12. MaremaTuka: anredpa U Hadajga MaTeMaTUYeCKOro aHaiu3a, reometpus 11 kiace.
Bepnep A.JIL., Kapn A.Il. U3natensctBo "[IpocBemienue".

13. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIu3a, reoMeTpus. Anredpa
W Hayajla MareMarhyeckoro aHammza (B 2 4actax) (B 2 wactsax). 10-11 kmacc. Yacte 1:
Mopakosuu A.I'., CemenoB II.B.; Yacte 2: MopakoBuu A.I'. u npyrue; moj penakuueu
Mopakosuua Al'. "MOLl MHEMO3HMHA".

14. Maremaruka: anrebpa u Hadajla MaTeMaTHUECKOI0 aHalIKu3a, reomeTpus. Airedpa
Y HavaJla MateMatuuyeckoro ananusa. 10 kimacc. Mypasun I'.K., Mypasuna O.B. WU3narensctBo
"IIpocBenienue".

15. Maremaruka: anrebpa U Hadajga MaTeMaTHYECKOTO aHAIN3a, reoMeTpus. Anredpa
Y HavaJla MateMatuueckoro ananusa. 11 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTBo
"[IpocBemieHue".

16. Maremaruka: anrebpa ¥ Hayala MaTeMaTH4YeCKOrO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 10 kimace. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "lIpocBenienue".

17. Martemaruka: anrebpa ¥ Hayala MaTeMaTH4YEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3znarensctBo "IIpocsemienue”.

18. Maremaruka. I'eomerpusi. 10 kmacc. Mepsnak A.I'., Homuposckuii [[.A.,
[Tononckuit  B.b.,, Sxup M.C.; mnon penakumeit Ilomonsckoro B.E. W3parenbctBo
"IIpocBenienue".

19. Maremaruka. I'eomerpus. 11 kmacc. Mep3nsak A, Homumposckuit [[A.,

[Tomonckuit B.b., Axup M.C.; non penakumenn Ilogonsckoro B.E. "H3nmartensctBo
"IIpocBenienue".

2. DJIeKTPOHHBbIE U31aAHUA

1. Beepoccuiickue uatepHeT-omumMnuanbl. - URL: https://online-olympiad.ru / (nata
oOpatuenusi: 12.07.2022). - TekcT: 31€KTPOHHBIH.

2. Enunas xomrexiust udpoBeIx oOpa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (nara obpamienus: 08.07.2022). - TekcT: 31EKTPOHHBIH.

3. WNudopmanmonHas cucrema « EmuHOE OKHO JTOCTyIa K 00pa30BaTeIbHbIM
pecypcamy». - URL: http://window.edu.ru/ (mara obpamienus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunast snekrponnas 6ubnuorexa (H9b). - URL: http://www.elibrary.ru (mara
obpammenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

5. OTkpbIThIi KOJUTEK. MaTtemartuka. - URL: https://mathematics.ru / (nata
obpamienus: 08.06.2022). - TekcT: 37EKTPOHHBII.

6. [MoBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenust: 12.07.2022). - TekcT: 27I€KTPOHHBIH.

7. CnpaBOYHUK MO0 MaTeMaTUKE JJIs TKOIHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara obparmenus: 12.07.2022). - TekcrT:
3JIEKTPOHHBIMN.

8. Cpenusis MmaremaTrueckas nHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - TekcT: 3JeKTPOHHBIH.
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9. denepanbubiii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru/ (mara

06pameHH;1: 02072022) - TekcT: BHGKTPOHHBIﬁ. 10.®enepanbHbIi HeHTp HHHOPMAITMOHHO-00pa30BaTEIbHBIX
pecypcos. - URL: http://fcior.edu.ru / (nara o6pammenus: 01.07.2022). - Tekct: SIEKTPOHHBIA
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4. KOHTPOJIL U OICHKA PE3yJIbTaTOB OCBOCHUA 06m606pa30BaTeJIbH0ﬁ AUCHHUIIINHBI

KoHTpo.1b M oLeHKa pe3yibTaTOB OCBOCHUS 00IIEe00pa30BaTeNbHON AMCHUINIMHBI PACKPBIBAIOTCS Yepe3 NUCIHUILIMHAPHBIE Pe3yJIbTaThl, HallPAaBICHHbIC

Ha (popMUpOBaHUE OOLINX U MPO(HECCHOHAIBHBIX KOMIIETEHIIUH 110 pa3eniaM U TeMaM COZep KaHusl ydeOHOro MaTepHara.

Oob6masi/npogeccuoHaTbLHAS KOMIIETEHIIUS

Pa3znen/Tema

Tun oleHOYHBIX MEepPONPUSTHS

OK 01. Beibupatb cioco0bI penieHus 3aaad
podecCHOHATEHOM NI TEIIbHOCTH
PUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

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

P1,Temal.1,12,13,14,1.5 1.6

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

P 3, Temnr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,43,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 6, Tems1 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 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, 10.4

P11, Temmr 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

YceTHBII onpoc

MaremaTnyecKuii TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa MHAUBUTyAJIbHBIX IIPOEKTOB
KonTponbhas padbota

BrinonHenune sk3aMeHaIMOHHbIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3anaHui
P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6
OK 02. Hcnons3oBath coBpeMeHHbIe cpenactBa | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue

MOKCKA, aHaJIN3a U UHTEpIpeTaui
nH(popmManuu, 1 UHGOpPMaLIMOHHBIE
TEXHOJIOTUH IS BBIIIOJIHEHUS 3a]a4
npoeCCHOHATILHOM 1eATeNbHOCTH
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2, Temn1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1,3.2,3.3,34

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10, 4.11
P35, Temnr 5.1, 5.2

P 6, Temr 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10,7.11,
71.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temur 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, 10.4

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

YcTHBII onpoc

MareMaTHUeCKHUM JUKTAHT
NHnuBuayanbHas cCaMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX padoT

3amuTa TBOPUYECKUX padoT

3ammuTa MHAUBUIYaIbHBIX IPOCKTOB
KonTponbnas pabora




P 12, 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, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

BLIHOJIHCHI/IG 3K3aMCHAIINOHHBIX
3aIaHUN

OK 03. IlimanupoBath 1 peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeCCHOHAIBLHOM cepe, UCTI0NB30BaTh
3HaHUS 110 UHAHCOBOIM IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUIX

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

P1,Temal.1,12,1.3,1.4,1.5,1.6

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

P 3, Tems1 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, Temnt 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, Temrur 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

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

TectupoBanue

YcTHblit onpoc

MareMaTH4ecKuil JUKTAHT
NuauBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBienue pe3yabTaToB
MPAaKTUYECKUX padboT

3aiuTa TBOPUYECKUX paboT

3amuTa UHAUBUIyalIbHBIX IIPOEKTOB
KonTponbhas padora

BrinonHenune sk3aMeHaIMOHHBIX
3aJaHuN

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

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

P2, Temr1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temr1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
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, Temm 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, Temur 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, Temmr 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, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa MHAUBU Iy aJIbHBIX IPOEKTOB
KonrtponsHas pabora

BrinosnHeHne sKk3aMeHalMOHHbIX
3aaHui
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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, 14.5, 14.6

OK 05. Ocy1iecTBisTh YCTHYIO M TUCBMEHHYIO
KOMMYHHUKAIHIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ y4eTom
0CcOOEHHOCTEH COLMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa

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

P1,Temal.1,1.2,1.3,1.4,1.51.6

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

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,43,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 6, Tems1 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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temmr 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

YeTHBII onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX padoT

3ammTa UHAUBUAYAJIbHBIX IPOEKTOB
KounTponbnas pabota

Brinonnenue 3x3amMeHamOHHBIX

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3ajaHuH
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 06. IIposiBnsATh rpask/1aHCKO- P1,Temal1,12,13,14,1.5 1.6 TectupoBanue

MaTPUOTUYECKYIO TIO3ULIUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEJCHUE HA OCHOBE
TPaTUILMOHHBIX 00IIEYeTOBEYECKUX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEKHAIMOHAIBHBIX U
MEKPEJIIUTNO3HBIX OTHOLIEHUH, IPUMEHSTh
CTaHJAapThl aHTUKOPPYILIUOHHOTO OBEACHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

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, 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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOATEIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBU Iy aJIbHBIX IIPOEKTOB
KonTponbhas pabora

BrinosnHenne sk3aMeHalMOHHbIX
3aaHui

OK 07. ConelicTBOBaTh COXPaHEHUIO

P1,Temal.l1,12,13,14,1.5,1.6

TectupoBanue
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OKpY’KaloIIel Cpebl, pecypcocOepeKeHuIo,
MPUMEHSITh 3HaHUS 00 N3MEHEHUHU KIIMMAaTa,
MPUHIUIIBI OEPEXKIIMBOTO MPOU3BOICTBA,

3¢ (HeKTUBHO ACCTBOBATH B UPE3BBIYANHBIX
CUTYaLUsAX

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

P2, Tems1 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 4.1,4.2,43,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems1 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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 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

P12, Temsr 12.1, 12.2,12.3, 12.4

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIYaJIbHBIX POCKTOB
KonTponbhas padora

Brinonnenune 3x3amMeHamOHHBIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 Saanim
P 14, Temnr 14.1, 14.2, 14.3, 14,4, 14.5, 14.6
IIK 2.1 ®opmupoBath OyXrainTepcKue P1,Temal.1,12,13,14,1.5,1.6 TectupoBanue

MPOBOJIKU TI0 YYETY HCTOYHHUKOB aKTHBOB
OpraHU3aIK HAa OCHOBE pab0Yero riaHa
CYETOB OyXTalTepCKOro y4yeTa

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

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

P 3, Temr1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,43,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
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, Temm 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 &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

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, Temn 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

YcTHbIi onpoc

MaremaTHyeCcKuii TUKTAHT
NunuBuayanpHas cCaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX padoT

3amuTa TBOPUYECKUX PadoT

3almuTa UHAUBUAYAJIbHBIX IPOEKTOB
KonTponbnas pabota

BrimonHenne 3x3amMeHaImOHHBIX
3aJaHui
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