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Pabouas nporpamma OJ/1.02 JIureparypa paspabotaHa B COOTBETCTBHHU CO CIIEAYIOIIUMHU JOKYMEHTAMHU:

®Denepanbabiil 3akoH oT 29.12.2012 Ne 273-03 «O6 obpazoanuu B Poccuiickoit @enepanun» (¢ mocneryonmMu
HU3MCHEHUSIMH );

IIpuxaz Munmnpocsenienus Poccun ot 14.08.2022 Ne762 «O6 yrBepxaeruu Ilopsaka opraHu3anyy U OCYIIECTBICHUS
00pa3oBaTeILHON ASSATEIFHOCTH 0 00pa30BaTeNbHBIM IIPOrPaMMaM CpeTHEro NpodeccnoHaIbHOTO 00pa30BaHMs»;
IIpnuka3 MunncTepcTBa HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepanmu Ne885 m nmpukas MuHIpocBenieHus
Poccuiickoit ®eneparnuu Ne390 ot 05.08.2020 «O npakTuyecKoil OArOTOBKEY;

IIpuka3 MunucrepcrtBa obpa3oBanus u Hayku Poccuiickoit @enepanum ot 17.05.2012 Ne 413 «O6 yTBepkIeHUH
(enepanbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro 00IIero oopa3oBaHus» (B pel. MpUKa3a OT
12.08.2022 Ne 732);

IIpuka3 MunucrepctBa obpasoBanust n Hayku Poccuiickoit @eneparum ot 07.12.2017 Nel196 «OG6 yTBepxkIeHUH
(enepaabHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEJHEro NpoQecCHOHAIBHOTO 00pa3oBaHMS IO
cnenuanbHocTh: 20.02.02 3amuTa B Ype3BbIYaiHBIX CUTYALUSX, yTBepxkaeHHOro [Ipukazom Munnpocsenienus Poccun
ot 07.07.2022 N 535

Ilpuka3 Munnpocsemenus Poccuu ot 23.11.2022 Ne 1014 «O6 yrBepxkneHun (enepaibHOW 00pa3oBaTeIbHOMN
MPOTPaMMBI CPEJHET0 001Iero 00pa3oBaHus»;

IIpuka3 Munmnpocsenienust Poccun ot 30.08.2022 Ne 631 «OO6 yTBepkIeHHU (enepalbHOTO TEepeyHs y4eOHHKOB,
JOMYIIEHHBIX K HCIOJIb30BAHHIO MPU PEaTH3alMM HUMEIOINX TOCYIApCTBEHHYIO aKKpEIUTalUio 00pa3oBaTENbHBIX
HpOrpaMM Ha4yaJIbHOTO OOIIEro, OCHOBHOTO OOMIETro, CPEJHEro 00IIero 0Opa3oBaHus)

Pacnopsokenne Munmnpoceenienust Poccuut ot 30.04.2021 r. NeP-98 «O6 yrBepxkneHnn KoHnenmuu npenoaaBaHus
001e00pa3oBaTeNbHbIX JAUCHUIUIMH C  YY4eTOM Ipo(ecCHOHANbHONH HANpaBICHHOCTH IPOTPaMM  CPEIHEro
npodecCHOHATBFHOTO 00pa30BaHus, peaIn3yeMbIX Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHms»;

Pacnopspxenne Munnpocsetuerust Poccun ot 25.08.2022 r. Ne P-198 «O6 yrBepxaeHur MeToqMK MPEnogaBaHus 1o
o061eoOpazoBaTenbHbIM (00s13aTebHBIM) qucHHIUIMHAM («Pycckuii s3b1k», «JIutepatypa», «/IHOCTpaHHBIH SI3BIK»,
«Marematuka», «Mcropus» (umm «Poccus B Mupe»), «Du3ndeckas KynbTypa», «OCHOBBI 0€30MacHOCTH
JKU3HENICITEIbBHOCTH», «ACTPOHOMHSI») C YYeTOM Hpo(eCCHOHANBHOH HaNpaBIEHHOCTH MPOrpaMM  CPEJHEro
npogecCHOHATBPHOTO 00pa30BaHus, peaqn3yeMbIX Ha 0a3ze OCHOBHOTO o0miero oOpa3oBaHUs, NMPELyCMaTPHUBAIOIINE
MHTCHCHBHYIO 00Ie00pa30oBaTeNbHYI0 IOJATOTOBKY OOYYaloOIIMXCsl C BKIIOYEHHEM NPHUKIATHBIX  MOIYJIeH,
COOTBETCTBYIOMIUX MPO(eCcCHOHATBHOMN HAIPABICHHOCTH, B T.9. C y4€TOM NIPUMEHEHUSI TEXHOIOTHH JUCTAaHIMOHHOTO U
3JIEKTPOHHOTO O0YUIEHUS»;

Meroaudeckre peKOMEHIAINH 10 pealn3aliy CPEIHETOo 001ero o0pa3oBaHus B IPEAeNax 0CBOSHHS 00pa30BaTeIbHON
MPOTPaMMBI  CpPEeHET0 TMPO(ECCHOHANTLHOTO 00pa3oBaHuMs Ha 0a3e OCHOBHOro obmero obpasoBanus (ITuceMo
Munnpocseenus Poccun ot 01.03.2023 1. Ne05-592);

IIpumepHnas paboyas mporpamma o0Imeo0pa3oBaTeNbHON y4yeOHON MUCHUIUIMHBI «MaTteMmaTnka» (0a30BBIi YpOBEHB
BapuaHT 2) 11 npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alNii, IPEACTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

Tlonoxenne o paboueit mporpamme 001Ie00pa30BaTENBHBIX AUCIUIUIMH € YYETOM PO EeCcCHOHATTBHON HAIIPaBIEHHOCTH
00pa3oBaTeNIbHBIX MPOTPaMM  CPEAHEro MpodecCHOHANFHOTO 00pa3oBaHMsl OFO/PKETHOTO NMPOQeCcCHOHATBHOTO
obpa3zoBartenbHOro yupexaeHus I. byliHakcka «Koiutemk 5JKOHOMUKH U TPEANPUHAMATEIbCTBAY:

[lonoxeHne o NPAKTHYECKOH MOATOTOBKE OOydYaIOMIMXCs OFOHKETHOTO MPOPECCHOHANBFHOTO O00pa3oBaTENHHOTO
yupexaenus r. byliHakcka «Kosurek 5JKOHOMUKH U IIPeNPHHUMATEIbCTBA)

TlonmoxeHne 0 TeKyIeM KOHTPOJIE U MpOMeXKyTouHO! arrectanuu cTyaeHToB I'BIIOY P/I «K3wull», obyuaromuxcs mo
00pa3oBaTeNIbHBIM NPOrpaMMaM CpeJHero NpohecCHOHATEHOTO 00pa30BaHus;

IMonoxxenne o dopmupoBaHuy (OHAA OLIEHOYHBIX CPENCTB Ul NMPOBEACHMsS TEKYIIEro KOHTPOJIST YCHEBAeMOCTH,
MPOMEXYTOYHON aTTECTAIIMN 00YJAOMINXCsl OFODKETHOTO MPOQECCHOHATBHOTO

Paccmotpeno Ha 3acemanmu 11K obmerymannTapHBIX ¥ 00me00pa30BaTENbHBIX AUCIHUIUIAH MPOTOKOT NeloT «28»
aBrycra2023r.
IIpencggarens [AIK
“ ~ Caxasarona 3. C.
OHO‘6E)6H eron. Cosetom KDull
I[TpoToko N°10T «29» aBrycra 2023r.

Merom }'ﬂ(
lacanamuena Y.I'.

Pa3pa OT K:

byuyaeBa A.M.,. - npenoaasarenb MaTeMaTuku KOull
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHEeHUsI MPOrPaMMbI
[Iporpamma 00Opa3oBaTEeNIbHOW AMCHUIUIMHBI (aiee — IUCHUIUIAHBI) «MareMaTHKay

orpaxaer TpedoBanus @I'OC COO k pe3ynbrataM OCBOSHHUS 00pa30BaTEIBHON MPOTrPaMMBI 110
npenMery «Maremarukay. lIporpamma sBJIseTCS YacThbl0 OCHOBHOW —00pa3oBaTeinbHOMN
nporpammel  (nanee — OOII ) B coorBercTBHE ¢ PI'OC CITO 1o cnenmansaoctu 20.02.02 3ammra

B YpE3BBIYANHBIX cUTyalMsIX (IO OTpaciisiM) U OCBaMBaeTcsi Ha 0a30BOM YpPOBHE.

1.2. MecTo AucHMILVINHBI B y4eOHOM ILVIaHe:
OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» OTHOCUTCS K 00pa3oBaTebHOM

npeaMeTHo oOnactu «Maremarnka u uHpopMarukay DPIOC COO, BXoAUT B COCTaB
00s13aTeIbHBIX JTUCHMIUIMH OJoKa obmieoOpa3oBarenbHbiX aucuumumma OOIT ®I'OC CIIO mo

CIICHHUAJIIBHOCTH C IMOJIYYCHHUEM KBaJII/I(i)I/IKaHI/II/I CPCAHCIO 3BCHA KTCXHUK-CIIACATCIIb»

1.3. lean u niiaHupyemMble pe3yabTaThbl 0CBOEHHS U CIUIIIHHBI:

1.3.1. Heau JUCUUILINHBI
Coneprkanue mporpaMMmbl 00111€00pa30BaTENbHON TUCHUILTMHBI «MaTeMaThKa» HampaBlIeHO Ha
JTOCTIIKEHHUE CIICAYIOMUX Ielieii: (OopMHUpPOBaHHE KYJIbTYpPhl UYHUTATEIHCKOTO BOCHPUATUS U
MOHMMAHUSA JIUTEPATYpPHBIX TEKCTOB, UUTATENbCKOM CAMOCTOSTEIBHOCTH U  PEUYEBBIX

KOMIIETEHIINH.

1.3.2. [lnannpyemblie pe3yJibTAThl OCBOEHHS 0011€00Pa30BaATEJIbHON TUCUMILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Oco0oe 3HaueHNe TUCIUILIMHA UMEeT Mpu (GOPMUPOBAHUU U PA3BUTHH 00IIUX (1anee —

OK) u mpodeccuonanpubix (nanee — [1K) koMmeTeHIMil CTpeMUThCS K TOCTHKEHUIO JIMYHOCTHBIX

pesyabsTaToB (JIP) mo cnermansrHoctr 20.02.02 3amuTta B upe3BbIYAHBIX CUTYAIUSIX !

O0mme KoMIeTeHIUA Ilaanupyemble pe3yJibTaThl 00y4eHH S
Oomme /{McounanHapHbie
OK 01 Beibupats criocoOsl - TOTOBHOCTE K TPYAY, -BJIaJIETh METOJAMHU JJOKA3aTEIIbCTB,
[peIIeHus 3a1a4 0OCO3HaHUE IIECHHOCTH QIrOpUTMaMU pPEILICHUS 3a/1a4; YMEHHE
podeccuoHaNIbHON MacTepcTBa, TpyIoooue; (hOpMYITHPOBATh ONPEIEICHHS, AKCHOMBI 1
e TeIbHOCTH - TOTOBHOCTB K aKTUBHOW  [TE€OPEMBI, PUMEHSTh UX, IIPOBOAUTH
[IPUMEHUTEIBHO IEesATENbHOCTH ITOKa3aTENbHbIE PacCyKJICHHUS B XOJI€ pPEIICHHS
K pa3IMYHBIM KOHTEKCTaM [T€XHOJOTHYECKOH U 3anau;
COLIMAJIbHON - YMETb OTIEPUPOBATH MOHATHSIMH: CTENICHb
HaIpaBICHHOCTH, qrcIa, JIorapugM ymrcia; yMEeHHE BBIOJIHAT
CII0COOHOCTB BEIYMCIICHUE 3HAUYCHUN U ITPpeoOpa3oBaHUs
MHUIINHPOBATD, BBIPKEHHI CO CTETICHSIMHU U Joraprudmamu,
[IaHUPOBATh U peoOpa3oBaHus APOOHO-PAIMOHATIBHBIX
BBIpaXKEHHH;




CaMOCTOSITETIFHO BBITIOTHATH
TaKyIO IS TeIHHOCTH;

- HHTEPEC K Pa3InIHBIM
chepam mpodeccrnonaTbLHOM
e TEIILHOCTH,

OBnageHue
YHHBEpPCATbHBIMHU
yIeOHBIMI
[MO3HABATEIILHBIMU
IMEeHCTBUSIMU:

a) 6a30BBIC JTOTHICCKHE
necTBUA:

- CAMOCTOSITEILHO
(hopMyITUPOBATH U
AKTyaJIn3UPOBATH
npobieMy, paccMaTpuBaTh
ee BCECTOPOHHE;

- yCTaHaBINBATh
CYLIECTBEHHBIN NpU3HAK
VT OCHOBAHUS JIJIS
CpaBHEHHS, KJIaccu()UKAIUN
1 00001IEHN S

- OTIPEACIIATH 1SN
IMesTeNIbHOCTH, 33/1aBaTh
apaMeTpbl ¥ KPUTEPUU UX
ITOCTHKCHHS,;

- BEISIBIISITD
BAKOHOMEPHOCTH U
[IPOTUBOPEYHUS B
[paccMaTpUBacMBbIX
STBITCHUSIX;

- BHOCUTh KOPPEKTHUBEI B
e TeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yIHTATOB
[1eJIsIM, OTICHUBATh PUCKH
[TOCJIC/ICTBHUI JIEATCILHOCTH,
- pa3BUBaTh KPEaTUBHOE
MBIIUICHHE TIPY PEIICHUN
PKU3HEHHBIX MPOOIIeM

0) 6a3oBbIC
MICCIIeIOBATEIhCKHE
eiicTBrA:

- BJIQJICTh HABBIKAMU
yaeOHO-UCCIIeI0BATENhCKON
1 TIPOSKTHOMN JEATEIhbHOCTH,
HABBIKAMH pa3peIIeHUs
npooiem;

- BBISIBJISITH TPUYUHHO-
CJICICTBECHHBIC CBSI3U U
AKTyaJIM3UPOBATh 334y,
BEIIBUTATh TUTIOTE3Y €€
[pEIIeHNs, HAXOUTh
ApPryMEHTBI JIs
ITOKa3aTEeIbCTBA CBOUX
YTBEpXKACHUH, 3a/1aBaTh
[apaMeTpbl ¥ KPUTEPUN
[pEIICHNS;

- YMETh OIIEPUPOBATH IOHATUAMHU:

panroHa bHbIE, HPPALOHATIBHEIE,
MOKa3aTeIbHbIC, CTEIICHHbIE, JIOTapu(MHIUIECKHUE,
TPUTOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, HX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATUSIMU: (DYHKINS,
HeTpephIBHAS (QYHKIMS, IPOU3BOAHAS,
[epBoOOpa3Hasi, OlpeeIeHHBIH HHTETPal;
[YMETh HaXOAWTH POU3BOIHBIC 3JIEMEHTapHBIX
(yHKLU, UCTIONB3YsI CIIPAaBOYHBIE MAaTEPUAIIBL;
CCIeI0BaTh B MPOCTEHIINX CITydasx QyHKLIUU
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U
HaMEHBIIWE 3HAYCHUS] QYHKIHI; CTPOUTH
rpauKu MHOTOWIEHOB C HCIIOIb30BaHUEM
annapaTa MaTeMaTUYECKOrO aHAIN3a;
PUMEHSTH TPOU3BOAHYIO [IPH PELICHUH 3a1a4
Ha BI)KEHUE; pelIaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 331241 Ha HAaHOOJIbILIUE U
HaMEHBIINE 3HAYCHHUS], HA HAXO0XKJCHUE TTYTH,
CKOPOCTH U YCKOPEHHUSI;

- YMETh OIIEPUPOBATH MOHITHUAMHU:
panroHaNtbHas QYHKIMS, TTOKa3aTenbHast
(dyHKLMS, cTeneHHas QyHKIUS,
morapudmmuyeckas QyHKIHSA,
TpUrOHOMETpUYecKue QyHKIMU, 0OpaTHbIC
(YHKLINH; YMEHUE CTPOUTH TpaduKku N3y4EHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPadUKH TP N3yUEHUH|
[IPOIIECCOB U 3aBUCHMOCTEH, IPH PELLICHUN
3ajay 13 Ipyrux yuyeOHBIX MPEIMETOB U 3a/1a4
113 peaNbHON JKHU3HU; BBIPAXATh PopMyaamMu
3aBUCHMMOCTH MEKAY BETTMUNHAMUY;

- YMETh pelaTh TEKCTOBBIE 3a/1a4H Pa3HBIX
TUTIOB (B TOM YHMCIIC Ha TIPOLIEHTHI, JOJIH U
JacTH, Ha JBM)KEHHE, pabOTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3a7a4 U3 00J1aCTH
YIIpaBJICHHsI TMYHBIMHA U CEMEHHBIMU
(bMHAHCaMM); COCTABIISTH BBIPAXKECHNUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 10
YCIIOBHIO 33/1a4H, UCCIIEOBATh ITOJIydeHHOE
[pellICHHUE ¥ OIIEHUBATh MPaBIONIOA00HOCTh
[PEe3yJIbTATOB;

- YMETh OTIEpPUPOBATH TIOHATUSMU: CPETHEE
apudMeTHIecKoe, MeinaHa, HauboJIbIIee U
HalMEHbIlIee 3HAYCHNUS, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMETb M3BIIEKATh, UHTEPIPETUPOBATH
MH(OPMALIUIO, TPECTABICHHYIO B TA0IUIIaX, HA
ImnarpaMmmax, rpadukax, OTpaKkarolylo CBOMCTBA
[pEaTbHBIX TIPOIIECCOB U SIBJICHUIT; IPECTABISTh
MHPOPMAITUIO C TIOMOIIBIO TaOJIHII U TUarpamMM;
MCCIIeIOBAaTh CTATUCTUYECKUE TaHHbIE, B TOM
YHCIIe ¢ MPUMEHEHHEM rpad)iuecKuX METOJIOB U
PIIEKTPOHHBIX CPEJICTB;

- YMEThb ONIEPUPOBATH MOHIATUSIMU: CITy4aiHbIH
OTIBIT U CIy4alfHOe COOBITHE, BEPOSITHOCTD
CITy9aifHOTO COOBITHS; YMEHHE BBIYHCIISTh
BEPOSITHOCTD C MCIOIBb30BaHUEM IPaduIecKux

MCTOJIOB, IPUMCHATH (l)OpMy.lILI CJIOKCHUS U




- aHAJTU3UPOBATh
[MOJIy4CHHBIE B XOJI€
[pEIICHUS 3aa9H
[pE3YIBTATHI, KPUTHICCKH
OLICHUBATh UX
ITOCTOBEPHOCTb,
MMPOTHO3UPOBATH H3MEHEHHNE
B HOBBIX YCIIOBHSIX;

-- YMETh IEPEHOCUTH
BHAHWA B TIO3HABATEIHHYIO
M TIPaKTUYIECKyI0 00IacTu
PKU3HEACITCIILHOCTH,

- YMETh UHTETPUPOBATH
BHAHUS U3 Pa3HBIX
[pEeIMETHBIX 00JIaCTeH;

- BEIJIBUT'aTh HOBEIC HJICH,
MpeaaraTh OPUTHHAIBHEIC
[TOAXOMIBI M PEIICHUS;

11 CIIOCOOHOCTE UX
MICII0JIb30BaHMS B
MMO3HABATEIILHOU 1
COLIMANIbHOW MPAKTUKE

[YMHOXEHHSI BEpOATHOCTEH, KOMOMHATOPHBIE
(axTb! 1 HOPMYIIBI IPH PELICHUH 3aa4;
OLICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI;
3HAKOMCTBO CO CITy4aifHBIMH BEJIMYNHAMU;
[YMEHHE IPUBOANUTH MIPUMEPHI IPOSBICHUS
3aKkOHa OOJBLINX YUCET B IPUPOAHBIX U
OOIIECTBCHHBIX SIBICHHSX;

- YMETh ONEPUPOBATh IOHATHSAMH: TOUKA,
psiMasi, IIIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHbBIN
YTOJI, CKpEIIMBAIOIINECS TPSIMBIE,
MapaueIbHOCTh U TIEPIICHIUKYIIIPHOCTD
MPSAMBIX U TUNIOCKOCTEH, YOIl MKy PSIMBIMH,
[YTOJT MEXIY MPSIMOM U TIIOCKOCTHIO, YTOJT
ME>K/Ty TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0
[IOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMH,
[paccTosiHuE MEXY TNIOCKOCTSMH; YMEHUE
MICTIONIH30BATh TIPH PEIICHHUH 331a4 H3yUCHHBIC
(haKTBI M TEOPEMBI IUTAHUMETPHH; YMEHHE
OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MHpa;

- YMETh ONEPHPOBAThH TTOHATHSIMU:
MHOTOTpaHHUK, CEUCHHUE MHOTOIpaHHHKa, KYO,
Mapajienenures, pu3Ma, mupaMuaa, Gurypa u
MOBEPXHOCTH BpAIICHHs, LIITHHIP, KOHYC, IIap,
chepa, ceueHus: GUrypbl BpalleHUs, TNIOCKOCTb,
Kacaromasicsi cepbl, IIUIHHIpPA, KOHyCa,
[UTOIIA b TOBEPXHOCTH MHUPAMUJIBI, TIPH3MBI,
KOHYcCa, [IFTUH/IPA, TUIOMAas cepbl, 00beM
KyOa, MPsIMOYTOJIEHOTO Mapauiesienune1a,
MpPaMUJIbL, TIPU3MBIL, HWIIMHIPA, KOHYCa, IIapa;
YMEHHE H300pa)kaTh MHOTOTPaHHUKH 1
[TOBCPXHOCTU BpalllCHUsA, UX CCUCHHUA OT PYKH, C
IMIOMOLIBIO YCPTEIKHBIX NHCTPYMEHTOB 1
DIIEKTPOHHBIX CPEICTB; YMEHHE Paclio3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; YMEHNE
[PaCIIO3HAaBaTh MMPAaBUJIILHBIC MHOT'OI'PaAHHUKH

- YMETh ONIEPHPOBATh TOHATHSIMU: IBIKCHUE B
MPOCTPAHCTBE, MTOI00HBIE (PUTYPHI B
[IPOCTPAHCTBE; NCIIOIB30BaTh OTHOLICHUE
(101118 /1eH TTOBEPXHOCTEH U 00bEMOB MO00HBIX
(uryp npu perieHuu 3aaaug;

- YMETb BbIYUCIATE TCOMCTPUUCCKUC BEJIMUYUHBI
(ITMHA, YTOJI, TUIOIAlb, 00BEM, TUIOIIATh
MOBEPXHOCTH), UCTIOJIB3YS U3yYECHHBIE (HOPMYJIIBI
1 METOJIBL;

- YMETb OIIEPUPOBATH OHATUAMU:
PSAMOYTOJIbHAsI CUCTeMa KOOPAWHAT,
KOOPIWHATHI TOYKH, BEKTOP, KOOPIAMHATHI
BEKTOpA, CKAIIPHOE MTPOU3BENICHHE, YTOJI MEXKITY
BEKTOpaMH, CYyMMa BEKTOPOB, IPOU3BE/ICHUE
BEKTOpA HAa YUCIIO; HAXOJUTH C TOMOIIBIO
M3yYeHHBIX (OPMYIT KOOPIMHATHI CepeTnHbBI
OTpPE3Ka, paCCTOAHUEC MEXIAY ABYMSA TOUKAMU,

- YMETb BBIOMPATH MOAXOSIINHA N3yYeHHBIN
METOA JJIs peIlieHHs 3a7jaul, PacliO3HABATh
MATEMATHYCCKUC q)aKTBI N MaTEMAaTU4YCCKHE
MOJIENI B TPUPOAHBIX M OOIIECTBEHHBIX

MIBJICHUSX, B UCKYCCTBEC; YMCHHUC IPUBOJUTH




[IprMepbl MAaTEMaTHYECKUX OTKPBITUH
[pPOCCHICKOI 1 MUPOBOM MaTeEMaTHUYECKOH HAYKH.
- YMETh OIIEPUPOBATH IOHATUAMU: OIPEAEICHUE,
AKCHOMa, TEOpeMa, CIIeCTBUE, CBOMCTBO,
[pU3HAaK, 10Ka3aTeNbCTBO, PABHOCUIIbHBIE
(bopMyNIHUpPOBKHY; YMEHHE POPMYITHUPOBATH
00paTHOE U IPOTHUBOIIOJIOKHOE YTBEPIKICHHUE,
[IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI,
ICIIOJIb30BaTh METOJl MaTEMAaTHYECKON
MHTyKIMW; TIPOBOANTH JIOKa3aTEJIbHbIC
paccy>kKIeHus TP PELICHUH 3aa4, OLICHUBATh
IMTOTMYECKyI0 PaBUIBHOCTh PACCYXACHUH;

- YMETh OTIEpUPOBAThH MOHATHSIMU: MHOXKECTBO,
[10IMHO>KECTBO, OIIEpallii HaJl MHOXKECTBAMH;
[YMEHHE UCIIOIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIH anmnapar AJs ONHUCaHUs
[peaIbHbIX IPOLIECCOB U SIBICHUH IIPY PEIICHUH
3a71a4, B TOM YUCIIE U3 IPYTUX y4eOHBIX
[peMETOB;

- YMETh OIIEPUPOBATH MOHATUSAMHU: Ipad,
CBSI3HBIN rpad, n1epeBo, HUKI, rpad Ha
[I0CKOCTH; YMEHHE 3aJlaBaTh U ONMCHIBATD
rpadbl pa3THYHBIMEA CIIOCO0AMU; UCTIONB30BATh
rpadsl mpu pernieHny 3a1a4;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMH:
coueTaHue, IepecTaHOBKa, YHCIIO COYETaHUH,
YMCIIO IepecTaHOBOK; OMHOM HbloTOHA; yMeHue
MPUMEHATH KOMOMHATOPHBIE (PaKTHI U
[paccyXIeHus A pelieHys 3ajay;

-yMETb ONIEpUPOBATh HOHATUAMU: HATypaJbHOE
4K CII0, LIE€JI0€ YUCII0, OCTATOK [0 MOIYJIIO,
[paliioHaIbHOE YUCII0, HPPAI[IOHAIBHOE YUCIIO,
MHOJKECTBA HaTypaJIbHBIX, IIEJBIX,
pallOHAJIbHBIX, NEHCTBUTEIBHBIX YHCET;
[YMEHHE HCIOJIb30BaTh IPU3HAKHU JIEIMMOCTH,
HAUMEHBIINI OOIIUI NeIUTEb U HaNMEHBIIIEES
oO11ee kpaTHoe, anroput™ EBknuna npu
PEILICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH
[MO3UIIMOHHBIMU CUCTEMaMH CUHCIICHUS;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHSATHIMH:
CTETIeHb C LeJIBIM TT0Ka3aTeIeM, KOPEHb
HaTypaJbHOW CTETIEHH, CTETIEHb C
[pAIIOHANBHBIM TTOKA3aTeNIeM, CTETIEHD C
IneficTBUTENILHBIM (BEILIECTBEHHBIM )
[okasareieM, Jorapudm 4ncia, CHHYC, KOCHHYC
1 TAHTEHC MPOM3BOJIBHOTO YNCIIA;

- YMETH ONIEpPUPOBATH MOHATHAMU: TOXKJIECTBO,
TO’KAECTBEHHOE Ppeo0pa3oBaHne, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMAa ypaBHEHHUH U
HEPaBEHCTB, PABHOCHIIFHOCTh YPaBHEHHIH,
HEPABEHCTB U CHCTEM, pallMOHAJIBHBIE,
MppalMoHaIbHbIE, TOKA3aTeNIbHbIE, CTETICHHBIE,
imorapudMuyecKue, TPUrOHOMETPHUIECKHE
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI;, yMEHHUE
peraTh ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C
[MOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; NIPUMEHSTh YpaBHEHNS,




HEPaBEHCTBA, UX CUCTEMBI IJIsl peLLICHUS
MaTeMaTHYECKHX 3a/1a4 ¥ 3a[a49 U3 pa3InIHbIX
oOacTeit HayKu U peaabHOU KU3HH;

-yMETb CBOOOZHO OIIEPUPOBAThH MOHATUSIMHU:
rpaduk QyHKIMK, 0OpaTHAS QYHKIHS,
KoMIo3uIus QyHKUWH, TUHEHAs GyHKLUS,
KBagpaTuyHas pyHKIMS, cTereHHast (PyHKIUS C
LIEJIBIM [I0KA3aTeNIeM, TPUTOHOMETPHUECKHE
(yHKUIMH, 00paTHBIE TPUTOHOMETPHUUECKHUE
(hyHKIIIH, TTOKa3aTebHas U JorapupMuiecKas
(hYHKITNH;, YMEHHE CTPOUTH Ipaduku QyHKITHIH,
BHITIOJTHATH TPeo0pa3oBaHus TpaguKoB
(hyHKITHIA;

YMEHHE MCTIONB30BaTh rpaduKul (QyHKITHI 11
M3y4eHHs TIPOLIECCOB M 3aBUCUMOCTEN TIPU
[PELLICHHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB
1 13 peasbHOM KU3HU; BRIpaXKaTh (OpMyIaMu
3aBHCHUMOCTH MEKAY BEIMUNHAMUY;

[YMEHHE CBOOOIHO ONEPUPOBATh MOHATHIMU:
UETHOCTh (DYHKIIUHU, TIEPUOJUIHOCTD (DYHKITHH,
OrpaHUYEHHOCTD (DYHKLIUH, MOHOTOHHOCTb
(YHKLIUH, SKCTpeMyM (DYHKIMH, HAUOOIbIIEE 1
HanMEeHbIIIee 3HAYCHUST PYHKIMN Ha
[IPOMEXKYTKE; YMEHHE POBOAUTH UCCIICAOBAHNE
(yHKITIH;

[YMEHHE HCIOJIb30BaTh CBOMCTBA U TpaUKH
(OYHKITHI TS pelieHus] ypaBHeHNH, HEPaBEHCTB
1 337124 C TapaMeTpaMu; n300paxarb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHHH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMHU:
[0CJIe10BaTeIbHOCTD, apUPMETHICCKAS
[POTpeccHsi, FTeOMeTpUIecKas IPOrpeccHs,
0ECKOHEYHO YObIBarOIasi reoMeTpryecKast
[Iporpeccusi; yMEeHue 3a1aBaThb
[0CJIeI0BaTEILHOCTH, B TOM YHCIIE C TIOMOIIBIO
[PEKYPPEHTHBIX (GopMyI;

- YMETh OIIEPUPOBATH OHITHUAMHU:
HETMPEPHIBHOCTH (DYHKITUH, ACUMITOTHI rpaduka
(YHKIIMY, TIepBasi ¥ BTOpasi IPOU3BOHAS
(yHKLMH, TEOMETPUIECKUN U PU3NIECKUI
CMBICIT IPOU3BOIHOM, TIEpBOOOpa3Has,
OTIpeJIeIeHHBII HHTETpalT; yMEHHE HaXOUTh
AcUMIITOTHI Tpaduka GyHKLINH; YMEHUE
BEIYUCIISITH IPOU3BOJHBIE CYMMBI,
[POM3BEICHSI, YACTHOTO U KOMITO3HIINU
(yHKLUI, HAXOJUTH ypaBHEHHE KacaTeIbHOU K
rpaduky QyHKINN;

[YMEHHE HCIIOJIh30BaTh MMPOU3BOTHYIO JIJIS
MCcCIieIOBaHUsT QYHKIHIA, TSl HAXOXKICHUS
HAMTYUILIETO PEIICHNs B IPUKIIAAHBIX, B TOM
UHCIIe COMUATBEHO-YKOHOMHUYECKUX H
(bu3nUecKuX 3a1a4ax, JJis ONpeieTIeHuUs
CKOPOCTH U YCKOPEHHST; HAXOJUTh TUIOLIAaIN U
00BEMBI (PUTYP C TOMOILBIO HHTETPAIa;
[PUBOJUTH MPUMEPHI MATEMATUIECKOTO
MOJIEIIMPOBAHHUS C TOMOIIBIO

¢ hepeHnranbHBIX ypaBHEHMUI,




- YMETb OIIEpPUPOBATH MOHATHIMH: KOMIIIEKCHOE
YICII0, COTPSHKEHHBIE KOMIUIEKCHBIE YHUCIIA,
MOJYJIb M apTYMEHT KOMIUIEKCHOTO YHCIA,
(hopMa 3arucy KOMITJIEKCHBIX YUCEI
(reoMeTpuUecKasi, TPUTOHOMETpHYECKas U
anreOpanveckas); yMeTh IPOU3BOIUTD
aprpMeTHIeCKHue 1eHCTBUS C KOMIUIEKCHBIMU
YMCIIAMU; TIPUBONUTE IPUMEPBI HCITOJIB30BaHUS
KOMIUIEKCHBIX YHCENT;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHAMHU:
cpenHee apupMeTHIECKOe, MEeANaHa,
HanOoJbllee 1 HAMMEHbIIIEE 3HAUCHHSI, pa3Max,
Imucnepcusi, CTaHAapTHOE OTKJIOHEHUE NS
OTMCaHUS YACIOBBIX JAHHBIX; YMEHUE
MICCIIEIOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM
4Kcie ¢ MPUMEHEHHEM rpa)uuecKuX METOIOB U
JIEKTPOHHBIX CPENCTB; rpaduuIecKu
icClIeI0BaTh COBMECTHBIE HAOIIOACHUS C
[MOMOUIBIO IMarpaMM pacCerBaHUs U JIMHENHOMN
[perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHHA C
MCTIOJIb30BaHUEM Ipa)UIeCKUX METO/IOB;
[IPUMEHSTh JJIS pelleHust 3a1a4 HOpMYITbI
CII0XKEHHS U YMHOKEHUS BEPOSTHOCTEM,
(hopMyITy TOTHON BEpOSTHOCTH, GOPMYITY
beprym, koMOMHATOPHBIE (HaKThI M HOPMYJIBL;
OLIEHUBATh BEPOSITHOCTH PEaIbHBIX COOBITHI;
[YMEHHE OTIEpUPOBATh MOHATHAMH: CIIy4aiHas
BeIMUMHA, pacrpeesieHle BEpOITHOCTEH,
MaTEMaTHYECKOE OKUIAHNE, TUCTIEPCUS U
CTaHJApPTHOE OTKJIOHEHUE CIIy4aliHOU
BEIMYHUHBL, PYHKIIUH PaCIIpEACTICHUS 1
MJIOTHOCTH paBHOMEPHOTO, TIOKa3aTeNbHOTO U
HOPMAJIBHOTO paclpeesIeHH; yMEHHE
MICIIONIb30BaTh CBOMCTBA U3YYEHHBIX
[pacIipeiesIeHui ISl PELICHUs 3a/1a4;
3HAKOMCTBO C IIOHATHSIMH: 3aKOH OOJIBIINX
YHCEN, METOIbI BEIOOPOUHBIX UCCIIEAOBAHN;
[YMEHHE MTPUBOIUTH IPUMEPHI TIPOSBICHUS
3aKOHa OOJBIINX YUCEN B IPUPOIHBIX H
0OI1IECTBEHHBIX SIBICHUSX;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
TO4YKa, MpsIMast, TNIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH yToJI, ABYTPaHHBIN yTod,
TPEXTPaHHBIN YToJl, IepeCEeKaroInecs,
MapajuieIbHbIE ¥ CKPEIIMBAIOIINECS TPSMBIE,
[apaJuIeIbHOCTD U IEPIEHIUKYIIPHOCTh
[PSIMBIX U TUIOCKOCTEHN, YTOJI MEXy IPSIMBIMU,
[YTOJI MEXY IPSMOM U IUNIOCKOCTBIO, YTOJI
MEX/Ty TIIOCKOCTSIMHU; YMEHHE HCIOb30BaTh
[pY peLICHUH 3a7a4d U3y4eHHbIE (PaKThI 1
TeOpEMBI IUTAHNMETPUN; YMEHHUE OIIEHUBATh
[pa3Mepsl 0OOBEKTOB B OKPYIKAIOIIEM MHPE;
YMEHHE OTIIEpUPOBAThH MOHATHIMMU:
MHOTOTPaHHUK, CEUEHUE MHOTOTpaHHHKa,
[TPaBIJILHBI MHOTOTPAHHUK, TIPHU3Ma,
nupamuia, GUrypa ¥ oBEpXHOCTH BPAILLICHHUS,
TMHIIP, KOHYC, ap, cdepa, pa3BepTka




[MOBEPXHOCTH, CEYCHUS KOHyCa U LIWINHIPA,
MapajuieIbHbIE OCH MIIM OCHOBAHUIO, CEUCHUE
[apa, MI0CKOCTh, Kacaromasics cepsl,
[MIMHIpPA, KOHyCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPaHHUKH,
(UTYpPBI ¥ IOBEPXHOCTH BPAIICHHS, UX CCUCHUS,
B TOM YFHICIIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
[YMEHHE MTPUMEHSATH CBOMCTBA T€OMETPUIECKIX
(uryp, CaMOCTOATEIHHO (OPMYITHUPOBATH
OTIpeieNIeHIs H3y9aeMbIX (PUTYD, BBIIBUTATh
TUTIOTE3bI O CBOWCTBAX M MPU3HAKaX
rCOMETPUYCCKUX (QUTYDP, 00OCHOBBIBATH WITH
OTPOBEPraTh UX; YMCHHE MPOBOIUTH
KJTaCCU(HUKAIIIO (PUTYP IO pa3TUIHBIM
[MpU3HAKaM, BBITIOJIHATH HEOOXO0IUMBIC
ITOTIOTHUTETBHBIC TIOCTPOCHUS;

- YMETh CBOOOHO OIIEPHPOBATH MOHATHSIMHU:
rI0IIans GUTrypbl, 00beM QUTyphl, BETHINHA
yTJ1a, pACCTOSIHUE OT TOYKH JI0 TIOCKOCTH,
[PACCTOSTHUE MEXIY MPSMBIMH, PACCTOSTHHC
MEXTy TIOCKOCTSIMHU, TIIOMIA b Cephl,
101112 ]1b TTIOBEPXHOCTH MTUPAMU/IBI, TIPU3MBI,
KOHYca, [IIIUHApa, 00beM Ky0a,
MPSIMOYTOJILHOTO MapaJuIeIIeTHITe 2, THPAMHUIBI,
[PU3MBI, [IWJIMHPA, KOHYCA, I1apa; YMCHHE
HAXOJUTh OTHOIIICHUE 0OBEMOB MOI00HBIX
puryp;

- yMETb CBOOOHO OIEPUPOBATH IOHATUSIMHU:
ITBHKCHHE, TTApaJUICIIBHBIN IEPEHOC, CUMMETPHS
Ha TUTOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
MpeoOpazoBaHue MoI00us, TOAOOHBIE PUTYPHI,
YMCHHE Paclio3HaBaTh PaBHBIC U TO00HbBIE
(UTYypBI, B TOM YHUCJIC B IPUPOJIC, UCKYCCTBE,
ApXUTEKTYpE; YMEHHE UCIIOIb30BaTh
reoMeTpUYeCKHe OTHOIICHHUS, HAXOIUTh
reOMETPUYECKUE BETUYMHBI (JJIMHA, YroJ,
[I011a]1b, 00bEM) P PEIICHUH 33134 U3
IMpyTHX Y4eOHBIX PEIMETOB U U3 PEATbHOM
PKU3HU;

- YMETb CBOOOIHO OIEPUPOBATH IOHATUAMMU:
MPsIMOYTOJILHAS CHCTEMa KOOPJIMHAT, BEKTOP,
KOOPIMHATHI TOUKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOM3BEJICHHE BEKTOPA Ha
YICII0, PA3JIOKEHHE BEKTOpa 110 Oa3mcy,
CKaJISPHOE TPOU3BE/ICHUE, BEKTOPHOE
[TPOM3BEICHHUE, YTOJI MEX/y BEKTOPAMHU; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIN M KOOPIMHATHBIH
METOJT JIJIsl PEIICHUS TEOMETPUICCKHX 3a/1a4 1
3a/1a4 JPYTUX YY€OHBIX MPEIMETOR;
OTIEpUPOBATEH OHITHSIMH: MaTpuia 2x2 u 3x3,
OTIpeCITUTENh MATPHUIIBI, TEOMETPHUECKUN
CMBICJT OTIPEICITUTEIIS;

- YMETh MOJICJIMPOBATh pealibHbIC CUTYAI[UH Ha
SI3BIKE MATEMATHKH; COCTABIISATH BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI 110
[YCIIOBHIO 3aJ1a4M, UCCIIEIOBATH MIOCTPOCHHBIC
MOJIETH C UCTIOIh30BAHHUEM arrapara anreopsl,

MHTEPIPETHPOBATH NOJTYUYCHHBIN pe3ybTaT;
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CTPOUTH MaTEMaTHYECKUE MOAEIIN C IIOMOLIBIO
FEOMETPUUYECKUX MTOHATHH U BEIMYMH, pelIaTh
CBA3aHHBIC C HUMU NIPAaKTUYECKHE 3a1a4H;
COCTaBIIATh BEPOSITHOCTHYIO MOJEINb U
MHTEPIIPETUPOBATH II0JIYyYEHHBIN pe3yibTarT;
penaTh NPUKIIAIHBIE 3a1a4U CPEICTBAMHU
MaTEMaTHYECKOTO aHAJIN3a, B TOM YHCIE
COLIMAJIEHO-3KOHOMHUYECKOT0 M (PU3UIEeCcKOro
Xapakrepa;

- YMEHHE BBIOUPATh MOIXOAALIMNA METO IS
[pEIICHNUS 3a7a4¥; IOHUMaHUe 3HAYMMOCTH
MaTeMaTHKH B U3Y4E€HUU PUPOAHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBIICHUIA; yMEHHE
[pacCTIiO3HaBaTh MPOSBICHNE 3aKOHOB MaTEMATHKH
B HUCKYCCTBE, YMEHUE IIPUBOJUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITHI POCCUICKON U
MHUPOBOM MaTeMAaTUYECKON HAYKH

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPEJICTBA
MOVCKa, aHAIIN3a 1
MHTEPIPETAIIN
MHQOpMaIH, 1
MHQOPMaIOHHEIC
TEXHOJIOTHH JIIS
BBITIOJTHEHHMS 32124
pohecCUOHATBHOMN
esITeIbHOCTH

IB 0061acTH IIEHHOCTH
HAYyYHOT'O TTO3HAHMUS:
-chopMHPOBAHHOCTH
MHUPOBO33PEHHA,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
[pa3BUTHUS HAYKU U
0OIIIECTBEHHOH MPaKTHKH,
OCHOBAaHHOT'O Ha JIHAJIOre
KYJIBTYp, CIIOCOOCTBYFOILIETO
0CO3HAHMIO CBOEr0 MECTa B
[OJINKYJIETYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE
SI3EIKOBOM M YUTATEIIHCKOM
KYJIBTYpPhI KaK CpelIcTBa
B3aMMOJICUCTBUSA MEXKIY
ITIO/TbMH U TIO3HAHUS MUPA;
- OCO3HAHHUE LIEHHOCTH
Hay4YHOU €SI TEIbHOCTH,
FOTOBHOCTh OCYIIECTBIIATh
[TPOEKTHYIO H
CCIIE0BATEIBCKYIO

eI TENBHOCTE
WHIWBHIyaJIbHO U B TPYIIIIE.
OBiajgeHue
YHUBEPCATbHBIMHU
yIeOHBIMU
[M03HaBATEILHBIMHU
ITelICTBUSIMHU:

B) paboTta ¢ HHpOPMAITUCH:
- BJIaJICTh HABBIKAMHU
[oJTydeHUs] HH()OPMALIUU U3
MCTOYHUKOB Pa3HbIX THIIOB,
CAMOCTOSITEILHO
OCYIIECTBISTH IMTOUCK,
aHaIM3, CHCTEMATH3aLMIO U
MHTEPITPETALIUIO
MHGOPMAITUHN Pa3THIHBIX
BUIOB 1 (hopM

MpeICTaBICHNUS;

- yMETh ONEPHPOBAThH TOHATHSIMHU:
panroHaNtbHas QYHKIHS, TTOKa3aTenbHast
(dyHKLMS, cTeneHHas QyHKIUS,
morapudmmuyeckas QyHKIHSA,
TpUrOHOMETpUYecKue QyHKIMU, 0OpaTHbIC
(YHKLIWH; YMEHUE CTPOUTH TpaduKku N3ydEHHBIX
(hyHKIIHIA, UCTIOIH30BATh TPadUKH TIPHU N3yUEHUH|
[POLIECCOB U 3aBUCHMOCTEH, IPU PEIICHUH
3ajay 13 Opyrux ydyeOHBIX MPEIMETOB U 3a/1a4
13 peanbHOW )KU3HU; BRIpXKaTh popMynamu
3aBICHMOCTH MEXIy BeJIHIHHAMU;

- YMETh OTNIEPHPOBATH MOHITUSMH: TOXKAECTBO,
TOXJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHHE,
HEepaBeHCTBO, CHCTEMa ypaBHEHUH 1
HEepaBeHCTB, PABHOCUIIBHOCTh YPaBHEHHH,
HEpaBEHCTB U CUCTEM, palliOHANBHEIE,
MppaloHaIbHbIE, TIOKa3aTelIbHbIE, CTETICHHEIE,
lorapupmMu9IecKue, TPUrOHOMETPUYECKHE
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI;, YMETh
peraTh ypaBHEHHs, HEPABEHCTBA H CUCTEMBI C
MOMOIIIBIO Pa3JINYHBIX IIPHEMOB; PEIIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
apamMeTpoM; IPUMEHSTh YpaBHEHNS,
HEpaBEHCTBA, UX CHCTEMBI JUIsl PEILICHUS
MaTeMaTHYeCKHX 33/1a4 ¥ 3371a4 U3 Pa3IndHbIX
o0acTell HAyKu U peabHON )KHU3HU;

- yMETh CBOOOJTHO ONIEPHPOBATH MTOHATHIMHU:
IBIDKEHUE, TTapaJlIeTIbHBIN IEPEHOC, CHMMETPHUS
Ha MJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
peobpazoBaHue 000U, 10I00HBIE (PUTYDHI,
YMETh pacrio3HaBaTh PaBHbIE U MTOJOOHbIE
(UTypBI, B TOM YHCIIE B IPHUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh HCIIONh30BaTh
reOMETPUYECKHE OTHOLICHUS, HAXOIUTh
reoMeTpHyYeCcKHe BeTMUMHbI (JIMHA, YTOJI,
[I011a/1b, 00bEM) P PEIICHNH 33134 U3
IMpyTux y4eOHBIX MPEIMETOB U U3 PEaTbHOM
PKU3HH
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- CO371aBaTh TEKCTHI B
pa3nyHbIX Gopmarax ¢
y4eTOM Ha3HAUYCHHS
MHGOpPMAIIUH U 1IEJICBOM
Ay TUTOpUH, BEIOHpast
ONTUMAIBHYIO GOpMYy
MpE/ICTaBICHIUS U
BU3YyaJIN3aINH;

- OLICHUBATh
ITOCTOBEPHOCTH,
IIErUTUMHOCTD
MHpOpMaLUH, ec
COOTBETCTBHE IIPABOBHIM U
MOPATbHO-3THYECKAM
HOpMaM;

- MCTIONIB30BaTh CPEACTBa
MH(DOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHKATUBHBIX 1
OpraHU3alMOHHBIX 337184 C
coOmogeHneM TpeOoBaHui
PPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHEI,
[pecypcocOepexeHus,
MPABOBBIX U STHYECKUX
HOPM, HOPM
MHPOPMAaITMOHHON
0€30I1aCHOCTH;

- BJIA/ICTh HABBIKAMU
[pacro3HaBaHus U 3aIIUTHI
MHQOpMAIIH,
MH(POPMAITMOHHOM
0€3011aCHOCTH JIMYHOCTH

OK 03 IlnanupoBats u
[pean30BbIBATH
coOCTBEHHOE
poheCcCHOHANIBHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeANPHHAMATEBCKYIO
MesITeIbHOCTD B
npodeccuoHanbHOU cdepe,
MCIIOJIb30BaTh 3HAHUS T10
(bMHAHCOBO IPAMOTHOCTH B
PA3THMYHBIX KHU3HEHHBIX
CHTYaIHsX

B obnacTu 1yxoBHO-
HPaBCTBEHHOT'O
BOCIIHTaHMUS:

-- C(hOPMUPOBAHHOCTh
HPABCTBCHHOI'O CO3HAHUA,
PTUYECKOTO MMOBEACHHUS;

- CIIOCOOHOCTB OIICHUBATH
CUTyalluIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS,
OpPHEHTUPYSCH Ha
MOPaJIbHO-HPABCTBCHHBIC
[HOPMBI U ICHHOCTH,

- OCO3HAHUE JIUYHOTO
BKJIaJ1a B IIOCTPOCHHE
[YCTOHYHMBOTO OyAyIIEro;
- OTBETCTBEHHOE
OTHOIIICHHE K CBOUM
POTUTENSAM U (WIIH) APYTUM
YJIEHAM CEMbBHU, CO3IaHUI0
CEMbH Ha OCHOBE
(OCO3HAHHOT'O IPUHATHUSA
LIEHHOCTEN CeMENHOMI

PKM3HHM B COOTBCTCTBHHU C

- YMETb OTIEPUPOBATH MOHATHIMHU:
[paliioHaNbHbIe, HppPAIlOHAIbHEIE,
[OKa3aTelbHbIe, CTENICHHBIE, JorapudmMuieckue,
TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEpaBEeHCTBA, NX CHCTEMBI;

- YMETbH ONEPUPOBATH MOHATHIMH:
MHOTOIPaHHUK, CEYCHUE MHOTOI'PaHHUKA, KYO,
Mapajenenures, npu3Ma, mupaMuaa, Gurypa u
[MOBEPXHOCTH BpAIlCHHS, IIWIIMHAP, KOHYC, I1ap,
cdepa, ceueHus GUTypbI BpalleHHUs, IFIOCKOCTh,
Kacaromasicsi cepbl, IIIHHIpPA, KOHyCca,
[I0IIA/(b TIOBEPXHOCTH MUPAMUIIBI, TIPU3MBI,
KOHYyCa, MJIHHPA, IJI0MaAb chepbl, 00beM
KyOa, IPsIMOYTOJIBHOI'O IapaJliesienumea,
[MUPaMUAIBI, TPU3MBL, IWIHHAPA, KOHYyCa, I1apa;
[YMEHHE H300paskaTb MHOTOTPAaHHUKHU U
[MOBEPXHOCTH BPAILIEHHUS, NX CEUEHUS OT PyKH, C
[MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H
PIIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
[pacrio3HaBaTh MPAaBUIHHBIE MHOTOTPAHHHKH;

- YMETb OTIEPUPOBATH MOHATHIMH:

IIPAMOYTOJIbHAsl CUCTEMa KOOPAWHAT,
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TpaIUITIIMA HApOIOB
IPoccuw;

OBnageHne
[YHUBEPCATbHBIMH
[PETYJIATUBHBIMH
IMEeICTBUSIMHU

a) caMOOpTaHN3aIIVS:

- CAMOCTOSITCIIBHO
OCYIICCTBIIATh
MMO3HABATEIHHYIO

e TeTbHOCTD, BBISBIISATH
MPOOJIEMBI, CTABUTH U
(bopMynupoBatb
COOCTBEHHBIC 3a/1a4UH B
0Opa3oBaTenbHON

e TEIILHOCTH U )KU3HCHHBIX|
CHUTYaIusx;

- CAMOCTOSITEIIBHO
COCTAaBJISATh IUIAH PEIICHUS
[POOJIEMBI C YIETOM
MMEIOIIIXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEHN 1
[IpEANOYTEHUII;

- TaBaTh OIICHKY HOBBIM
CUTYaIUsIM;
CITOCOOCTBOBATH
(hopMHPOBaHUIO U
[TPOSIBJIICHUIO LIIUPOKOM
DPYAULIAN B PA3HBIX
0071aCTSIX 3HAHUH,
[MOCTOSTHHO TIOBBIIIATH CBOU
00pa3oBaTeIbHBINA U
KYJIBTYPHBI YPOBEHB;

0) CAMOKOHTPOJIB:
MCII0JIb30BaTh MPUEMBI
pedIeKcun I OIICHKH
CUTYyaIuu, BEIOOpa BEPHOTO
[pEIICHUS;

- YMETb OILICHUBATh PUCKH U
CBOEBPEMEHHO MTPHUHUMATH
[PEIICHUS TI0 UX CHIXKEHUIO;
B) YMOIIMOHATLHBIHN
MHTEIUICKT,
[peIoJaraton it
c(hOpMUPOBAHHOCTH:
BHYTpEHHEH MOTHBAIIHH,
BKITIOUYAIOIICH CTPEMIICHHE K
ITOCTHKCHHIO LM U
yCIIEXY, OIITUMH3M,
MHUIIMATUBHOCTD, YMEHUE
ITeficTBOBaTh, NCXOMS U3
CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKITIOYAIOIICH
CITIOCOOHOCTH IOHMUMATh
SMOLIMOHAILHOE COCTOSIHHE
ITPYTHX, YIUTHIBATH €r0 IPU

KOOPAMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE TPOU3BEIEHHE, YTOI MEXKIY
BEKTOpaMM, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha YUCJIO; HAXOJUTh C IIOMOIIBI0
M3yYeHHBIX (OPMYJT KOOPJHHATHI CepelInHbBI
0Tpe3Ka, PaCCTOSIHUE MEXKIY ABYMS TOUKaMU

OCYIICCTBJICHUHN
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KOMMYHHKAIINH,
CIIOCOOHOCTH K COUYBCTBHIO
1 COTICPEIKUBAHUIO;

- COIMAITEHBIX HABBIKOB,
BKIIFOUYAIOIINX CIIOCOOHOCTh
BBICTPANBATH OTHOLICHHUS C
IMpyTUMHU JTFOIEMHU,
BaOOTHUTHCS, TIPOSIBIIATH
MHTEpEC U pa3pelarhb
KOH(IJIUKTHI

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

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

OBiagcHuE
[YHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU
TeICTBUSIMMU:

0) coBMecTHas

eI TeIbHOCT:

- IOHUMAaTh M MCII0JIb30BaTh
MPEUMYIIEeCTBA KOMaHTHON
1 MHIVBHYJIbHOW paOOTHI;
- IPUHUMATH TETH
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
KOMOWHHPOBAHHOTO
B3aMIMOJICHCTBHS;

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

- YMETh ONIEPHPOBATH MOHITUSIMU: CITy4aiHbIH
OTIBIT U CIIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4alfHOTO COOBITHS; YMETh BBIYHCIIATD
BEPOATHOCTB C UCIIOIb30BaHUEM TPahUIECKIX
METO/IOB; TPUMEHSTH (DOPMYIIBI CIIOKCHUS U
YMHOXEHHSI BEpOATHOCTEH, KOMOMHATOPHEIE
(hakThI ¥ (POPMYITBI TIPH PEIICHUH 33124,
OLIEHUBATH BEPOSITHOCTH peaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHBIMU BETMUNHAMU;
YMEHHE TIPHBOJIUTE TIPUMEPHI TPOSBICHHS
3aKOHa OOJBLINX YUCEN B IPUPOAHBIX H
0OIIIECTBEHHBIX SIBJICHHUSX;

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

e CTBUTETHLHBIM (BEIIECTBEHHEIM )
MokazareieM, JIorapudm Yncia, CHHYC, KOCHHYC
1 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
(yHKIMH, TOKa3aTellbHas U JIorapupMIdecKast
(OYHKITNH;, YMETh CTPOUTH rpadpuku PyHKINH,
BBHITTOJTHATH TPpeoOpa3oBaHus TpaguKoB
(hyHKITHIA;

- YMETh HCIOJIB30BATh rpauKu PYHKIUH 1S
M3y4eHHs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[PEIICHHUY 3a/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB
1 13 peasibHOM KU3HU; BRIpaXKaTh (POpMYIaMu
3aBUCHUMOCTH MEKAY BEITMUNHAMU;

- CBOOOJTHO OTIEPUPOBATH OHSITHAMU: YETHOCTh
(YHKIIUH, IEPUOMIHOCTD (DYHKIINH,
OrpaHU4EeHHOCTD (D)YHKIIUH, MOHOTOHHOCTB
(YHKLIUH, SKCTpeMyM (DyHKIMHK, HAanOOJIbIIee 1
HarMEeHbIIIee 3HAYCHUST QYHKIMH Ha
[IPOMEXKYTKE; YMETh IPOBOANUTH HCCIIEAOBAHHE
(yHKIHIH;

- YMETh HCIOJIb30BaTh CBOMCTBA U IpaduKu

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

') IPUHATHE CEOS M IPYTUX
UTFO e

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

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

- pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C ITO3UIIUU
ITpyroro 4enoBeka

1 3a/1a4 ¢ TTapaMeTpami;, n300paxarhb Ha
KOOPJMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUH
[YpaBHEHUH, HEPABEHCTB U HX CUCTEM

OK 05 OcymecTBusiTh
[YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAIIAIO Ha
TOCYTapCTBEHHOM SI3bIKE
Poccuiickoin @enepaunu ¢
[y4eTOM OCOOEHHOCTEM
COIMAIHLHOTO 1
KyJIBTYPHOTO KOHTEKCTa

B 0061acTH 3CTETHIECKOTO
BOCITUTAHUS:

- 3CTETHYCCKOE OTHOILICHUE
K MUPY, BKJIFOUAsi 3CTCTUKY
ObITa, HAYIHOTO U
TEXHUYECKOTO0 TBOPUYCCTBA,
criopTta, Tpyaa u
0OIIECTBEHHBIX OTHOLICHUI;
- CIIOCOOHOCTD
BOCIIPUHUMATD PAa3ITHYHBIC
BUIBI HCKYCCTBA, TPAJUIINN
1 TBOPYECTBO CBOCTO U
ITPYTUX HAPOJIOB, OIYIATh
SMOLIMOHAIBLHOE
BO3/€HCTBHE UCKYCCTBA,;

- yOCKICHHOCTh B
BHAYUMOCTH JJIS JIMYHOCTH
1 00IIecTBa
OTEUECTBCHHOT'O U
MUPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX
TpaJULMi 1 HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K
CaMOBBIPKECHHUIO B Pa3HBIX
BH1aX UCKYCCTBA,
CTpEMIICHHE TIPOSIBIIATh
KadecTBa TBOPUYCCKOM
ITHYHOCTH,

OBiajgeHue
[VHHBEPCATbHBIMU
KOMMYHUKATHUBHBIMU
ITeICTBUSIMHU

a) oOIeHue:

- OCYIIIECTBIISATh
KOMMYHHUKAIIUH BO BCEX
cepax )KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIE CPEICTBA
0OII[eHMS, [IOHMMATh
BHAYCHHE COIUATBHBIX
3HAKOB, PAacIIO3HABATh

ITPCATTOCHIJIKN

- YMETh OIIEPUPOBATH IOHATHUAMU: CPEIHEE
aprudMeTHYECKOE, MeIMaHa, HanOonblIee U
HalMEHbIlIEe 3HaYCHNUs, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATD
MHOPMAIIUIO, TPEJCTABICHHYIO B TA0IUIIAaX, HA
Imnarpammax, rpadukax, OTpakarollyo CBOMCTBA
[pEAJIbHBIX TPOIIECCOB U SABJICHUI; PEICTABIATH
MHQOPMAIIUIO C TOMOIIBIO TaOJIHII U JUarpamm;
MCCIIeI0BATh 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 IUIOCKOCTEH, YTOJl MEXKAY MPSIMBIMH,
[YTOJI MEXAY NMPSIMOM U IJIOCKOCTHIO, YTOJl
MEX/1y TIIOCKOCTSIMH, PAaCCTOSIHHE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH,
[paccTosiHuE MEXIY IITOCKOCTSAMU;

- YMETb MCIIOJIB30BaTh MPH PEIICHNH 3a7a4
M3y4deHHbIE (DaKThl 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
CTaHJapThI
AHTUKOPPYILIHOHHOI'O
[TOBEICHUS

- OCO3HaHWE
00 y4JatoIUMHUCs
[POCCUICKON I'PaskJaHCKOU
UICHTUYHOCTH;

- [[EJICHAIIPABICHHOE
[pa3BUTUE BHYTPEHHEH
[MO3UIMH JTUYHOCTH Ha
OCHOBE JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoit
Denepaniuu, UICTOPUIECKUX
1 HAIIMOHAIIEHO-
KYJIbTYPHBIX TPAJIULIAMN,
(hOpMHUPOBaHUE CUCTEMBI
BHAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaAHOBOK,
AHTUKOPPYILIHOHHOI'O
MHUPOBO33PEHHS,
MPaBOCO3HAHWS,
PKOJIOTMYECKOU KYJIBbTYpHI,
CIIOCOOHOCTH CTaBUTh LIETTH
1 CTPOWTD KM3HEHHEIC
[JIaHBbL;

B yacTu rpaxaaHcKoro
BOCTIITAHUS:

- OCO3HAaHUE CBOUX
KOHCTUTYLIMOHHBIX IIpaB U
00S3aHHOCTEMH, yBaKEHHUE
BaKOHA W TPaBOMOPSIIKA;

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

- TOTOBHOCTh
IIPOTHUBOCTOATH NACOJIOTUN
PKCTPEMHU3MA,
HAI[MOHAIH3MA,
KceHO(pOoOHH,
IIMCKPUMUHALIUY 110
COIMATTHLHBIM,
[pEITUTUO3HBIM, 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,
KOOPJMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOI MEXKIY
BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOPA HA YMCIJIO; HAXOIUTH C TOMOIIIBIO
M3yYeHHBIX (OPMYJT KOOPJHUHATHI CepelInHbBI
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 ICKYCCTBE; YMEHHE IPUBOIUTH
[prMepbl MaTEMAaTUYECKUX OTKPBITUI
[POCCHUIICKOI 1 MUPOBOM MaTeMaTHYECKON HAYKHU.
- YMETh OIIEpUPOBATh MOHATHUIMMU: CIIy4alHbII
OTIBIT U CIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4ailHOTO COOBITHS; YMETh BBIYHUCIIATH
BEPOSITHOCTB C UCIONb30BaHUEM IPauIecKuX
METO/OB; IPUMEHSTH (DOPMYIIBI CIIOKCHUS U
[YMHOKEHHsSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI ¥ (POPMYIIBI TIPH PEIICHUH 33124,
OLICHUBATH BEPOSITHOCTU peaIbHBIX COOBITHI;
3HAaKOMCTBO CO CIy4YailHbIMU BEJTUUYMHAMU;
[YMEHHE IPUBOIUTH IPUMEPHI IIPOSABICHUS
3aKOHa OOJIBLINX YHCEN B IPUPOAHBIX U
0OILIECTBEHHBIX SIBJIEHUSAX
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- YMEHHE
B3aMMOJEHCTBOBATH C
COMaTbHBIMUA MHCTUTYTAMHU
B COOTBETCTBHH C MX
(OYHKIUSIMHA 1
Ha3HAYECHHUEM;

- TOTOBHOCTb K
ryMaHUTapHOH U
BOJIOHTEPCKOU

e TeIbHOCTH;
MaTPUOTHYECKOTO
BOCTIMTAHUS:

- c(hOpMUPOBAHHOCTh
[POCCHUICKOM TpaKJaHCKOMN
MIEHTUYHOCTH,
[aTpHOTU3Ma, YBAXKEHUS K
CBOEMY HapO.Iy, UyBCTBa
OTBETCTBEHHOCTH TIepeJ
PonvHOM, TOpOCTH 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 TPYHE;

- nieiiHas yOexXIeHHOCTb,
TOTOBHOCTH K CIIY>)KEHUIO U
RamuTe OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0
Cyas0y;

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

- CIIOCOOHOCTH UX
MICTIOJIb30BaHUS B
[MO3HaBaTEIbHON U
COLIMATIbHON MPAKTHKE,
I"OTOBHOCTH K
CaMOCTOATEILHOMY
[IaHUPOBAHUIO U
OCYIIECTBICHHUIO YIeOHOM
IMesTeIbHOCTH, OPTaHU3aIIuHT
y4eOHOr0 COTPYAHUYECTBA C
[e1arorn4ecKuMH
[pabOTHUKAMU U
CBEPCTHUKAMH, K YJacTHIO B
[MOCTPOECHUH

17




MHIUBUIY AJIbHOM
0Opa3oBaTenbHON
TPaCKTOPHL;

- OBJIaJICHIE HAaBBIKAMHU
yaeOHO-
ICCIIeJOBATEIbCKOM,
[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

- PaCIIUPUTDH OIIBIT
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
po(heCCUOHATBHYIO CPELY;
- YMETb MIEPEHOCUTH 3HAHUS
B MTO3HABATENHFHYIO U
MPaKTUIECKYI0 0071acTH
PKHU3HCICATCIBPHOCTH,

- [IpeyIaraTh HOBbIE
ITPOCKTHI, OUCHNUBATHL UIACU C
ITO3UIINH HOBU3HKI,
OpUTHHAIHLHOCTH,
MPAKTHYECKON 3HAYUMOCTH;
- 1aBaTb OUCHKY HOBBIM
CUTYaIusiM, BHOCUTb
KOPPEKTHBEI B
MCATCIIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB
[eIsIM

- YMETh ONIEPUPOBATH MOHATUSIMU: (DYHKINS,
HeTpepbIBHAS QYHKIHSI, TPOU3BOAHAS,
nepBoOOpa3Hasi, OIpeIeTICHHBII HHTETpa;
[YMETh HaXOAWThH POU3BOAHBIC 3JIEMEHTaPHBIX
(YHKLUH, UCTIONB3YSl CIIPaBOYHBIEC MAaTEPUAIIBI;
FICCIIEeZIOBATh B MIPOCTEHUIINX CIydasX (QYHKINU
Ha MOHOTOHHOCTB, HAXOAUTH HANOOJIBIINE U
HaMEHBIINE 3HAYCHUST PYHKIHI; CTPOUTH
rpa K1 MHOTOWIEHOB C UCIIOJIb30BaHUEM
anmapaTa MaTeMaTHIECKOTO aHAJIN3a;
[IPUMEHSTH IIPOU3BOIHYIO IIPY PELLICHUU 3a1a4
Ha IBM)KEHUE; peliaTh MPaKTHKO-
OPHEHTHPOBAHHBIE 331241 Ha HAUOOJIBIIHE 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 peIIeHNH 3a/1a4;

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

[1K 2.1.

[IpoBOANTH MOHUTOPHUHT
[MOTEHLIMATBHO OMACHBIX
[TPOMBIIIJIEHHBIX U
MPUPOIHBIX OOBEKTOB
Moipa3esIeHus

[ IpakTHYECKU1 OIIBIT:
WIeHTH(DUKAITAN
MOpakarouX (PaKToOpoB
1 OTIpENIEeTICHUS
BO3MOJKHBIX ITyTEN U
MacIITaboB pa3BUTHS
YpE3BBIYANHBIX

CHTyaHHﬁHeﬂTeHLHOCTH;

VMeHus:

BEIOUpATH M MPUMEHSITh METO/IBI KOHTPOJIS
COCTOSTHUSI TTOTEHIIUAIILHO OIMACHBIX
[TPOMBIIIIJICHHBIX U IPHUPOIHBIX 00BEKTOB
MPUMEHSATH aBTOMATU3UPOBAHHBIC CHCTEMBI
BAIIUTH U TEXHUYECKHE CPEJICTBA
KOHTPOJISI COCTOSTHUSI TPOMBITIUVICHHBIX 1
[IPUPOIHBIX 0OBEKTOB IPUMEHSTH

COBpEeMEHHBIE PUOOPHI pa3BeIKU U
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KOHTPOJISI Cpeibl OOUTaHUS
MIeHTU(DUIIMPOBATH TTOpaXKaromue (HaKTopsl,
OIpeesiTh HOPMAaTUBHBIE YPOBHU
ITOIYCTUMBIX HETaTHUBHBIX BO3/IEUCTBUI HA
YeJI0BEeKa U IPUPOJAHYIO CPENy U
[TPOTHO3UPOBATh BO3MOKHBIE IIYTH PA3BUTHS
UpE3BbIYAHBIX CUTYaLIHI

SHaHUS:

Kiaccu(UKaLus Ype3BbIYANHBIX CUTYallul U
MCXO/IHbIE TAHHBIE JUIsl NIAHUPOBAHUS
MEpOTPUSITHI O UX TPEIYPEKICHUIO U
ITUKBUIALIUU KOHCTPYKTHUBHBIE OCOOCHHOCTH
[IPOMBILIICHHBIX 3/IaHUN, 0OBEKTOB C
MacCOBBIM IIPEeOBIBAaHUEM JIIOJICH OCHOBHbBIE
BUJIbI 1 TEXHUYECKHE BO3MOKHOCTHU
ABTOMATU3HPOBAHHBIX CHCTEM 3aIMUThI
[IPOMBIIIICHHBIX 00BEKTOB, XapaKTEPUCTUKU
ABTOMATUYECKUX MPUOOPOB U CUCTEM,
00ecreunBarOINX MOKaAPHYIO U
[IPOMBIIIJIEHHYIO O€30IaCHOCTh
TEXHOJIOTHYECKUX MPOLECCOB OCHOBHbBIE
BU/IbI, IPUYUHBI, TIOCICACTBUS U XapaKTep
BEPOSITHBIX YPE3BbIYANHBIX CUTYaLUN
MopakaroIre PakTopsl MPU YPE3BbIUANHBIX
CUTyalUsX YCIOBUS U IPU3HAKU
BO3SHMKHOBEHHUSI OMACHBIX MPUPOJTHBIX
SIBJICHUI XapaKTePUCTUKH MOTEHLIUAIIBHO
OTIACHBIX MTPOMBIIIIICHHBIX 00BEKTOB U
OCHOBHBIE BU/Ibl U CUCTEMBI KOHTPOJISI UX
COCTOSIHUSI XapaKTEPUCTUKU CTUXHIMHBIX
PKOJIOTMUYECKUX O€JCTBHI, TEXHOT€HHBIX
aBapuil U KatacTpod, UX BO3/IEHCTBHE HA
HaceleHne, 00bEKThl IKOHOMUKH,
OKPYXKaIOIIYI0 Cpey

[1K 4.1. Opranu3oBbIBaTh
MM CTBUS 11O
[MPOBEJICHUIO OUCKOBO-
cracaTeIbHBIX padoT MpH
ITOKATM3aluy 1

ITHKBH AN
[1OCJICICTBUN
UpE3BbIYAMHBIX CUTYalUI

[ [pakTHYECKU1 OIIBIT:
pa3paboOTKH TAKTHYECKHUX
CXEM U pacyera CHII U
CPEACTB IS IPOBEICHUS
[MOMCKOBO-CITACaTCIbHEIX
paboT opranuzanuu
IeiicTBUH 11O
[IPOBEICHUIO IIOUCKOBO-
cracaTeJIbHBIX paboT MpH
ITOKaTM3auy 1
ITMKBUIAIIT
[10CJICICTBUI
UpE3BBbIYAHBIX CUTYaLIUI
KOHTPOJIS IEUCTBUI
ABApUIHO-CIIACaTEIbHOTO
rosipa3ziesieHus o coopy
1 BBIE3Y K MECTY
[MPOBEJICHUS TOUCKOBO-

CIIaCaTCIIbHBIX pa60T

Ymenust:

OTpeAeNaTh UCTOYHUKHU TOTyYeHUS
MH(OPMAIIY HAa MECTaX YPE3BbIUAHHBIX
CUTyalluil pa3pabaThiBaTh TAKTUYECKUE
CXEMBI M pacdeT CHJI U CPEJICTB JIIs
[TPOBEJICHUS TTOMCKOBO-CIIACcaTENbHBIX paboT
OpTaHW30BBIBATH U TIPOBOJIUTE PAOOTY 1O
cOOpy onepaTUBHON UH(pOpPMALIUY JUIS
BEJICHUS TTOMCKOBO-CITACATEIBHBIX padoT
[IAHHPOBATh W PACCUYUTHIBATH JOCTABKY
ITUYHOTO COCTaBa Ha MeCTa MPOBEICHHUS
MMOMCKOBO-CIIAcaTeIbHBIX padoT
OpraHU30BBIBATH U TIPOBOJIUTH TOMCKOBO-
criacatesbHbIe Pa0OTHI B YPE3BBIYAMHBIX
CUTYaIUsX TMPUPOTHOTO U TEXHOTEHHOTO
XxapaKTepa MCIOIb30BaTh CPEJCTBA CBSI3U U
OTIOBEIICHHUS, MPUOOPHI M TEXHUYECKHE
cpeacTBa s cOopa U 00paboOTKH
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oTepaTUBHON MH(OPMAIIUK BO BpEeMS
BEJICHUS TOMCKOBO-CIIacaTeIbHbIX PadoT
SHaHMS:

QJITOPUTM M TEXHOJIOTHS BEICHUS IOMCKOBO-
CracaTeNbHBIX Pa0OT MPH YPE3BBIUAHHBIX
CUTYalHsX 3aKOHOAATENbCTBO Poccuiickoi
Ddenepanuu B 00JaCTH TPAKIAHCKOM
0OOPOHBI, TMOXKAPHOU 0€301MaCHOCTH, OCHOB
3IPaBOOXPAHEHHS, 3AIIUTHI HACEIICHUS 1
TEpPUTOPUIN OT YpE3BbIYAHHBIX CUTYaAIIUN
[IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa Mo
BOIPOCAaM CBOEH KOMIIETECHIINN
HOPMaTHUBHO-TIPABOBbIC JOKYMEHTHI,
[pErIaMEHTUPYIOIIHNE ACATEIbHOCTh
aBapUITHO-CIIacaTENbHBIX (POPMHUPOBAHUI
[OPSI0OK B3aMMOJICHCTBUS C APYTUMHU
Y4aCTHUKAaMH JIMKBUAAUN YPE3BBIYANHOMN
CUTYyallMU TOPAJIOK NIEPEAUn U COACPIKAHUE
OorepaTUBHON UH(OpPMALIUK CTPYKTYPY U
CO/IEpKaHUE OTIEPATUBHBIX TIJIAHOB
[pearpoBaHUsl Ha YpEe3BbIYAIHbIE CUTYallUU
U IPYTUX JTOKYMEHTOB MPEIBAPUTEITHLHOTO
[JIAHUPOBAHUS B 30HE OTBETCTBEHHOCTH
TEXHUYECKUE XapPAKTEPUCTUKU U
BO3MOKHOCTH CPEJICTB CBSI3U U
OTIOBEIIICHMS, IIPABHJIA BEJICHUS
[paIoNIeperoBOPOB M MOAa4YM CUTHAJIOB

Kopp! pe3ynbraTroB

TpeboBaHHS K IMYHOCTHBIM Pe3yJbTaTaM

JIP 01

POCCHICKYIO IPaXIaHCKYIO HICHTUYHOCTD, IATPUOTU3M, YBAKCHHE K
CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH nepes; PonuHoi, ropaoctu 3a
CBOI Kpal, cBOr PonnHy, IPOIIJIOE U HACTOSIIIEE MHOTOHALMOHAIBHOTIO
Haposa Poccuu, yBaskeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, hiar, ruMH)

JIP 06

TOJIEPAHTHOE CO3HAHUE U NIOBEACHUE B MOJUKYJIBTYPHOM MUPE, TOTOBHOCTD
1 CIIOCOOHOCTh BECTH JUAJIOT C IPYTHMMH JIFOJABMH, JIOCTHTaTh B HEM
B3aMMOTIOHMMAHUS, HAXOUTh OOIINE e U COTPYAHUYATD [T UX
JIOCTHXEHHSI, CIOCOOHOCTH MTPOTHUBOCTOSTH UIEOJIOTHH SKCTPEMU3MA,
HaI[MOHAIM3Ma, KCeHO(POOUH, JUCKPUMHUHAIIMH 110 COLIMATIbHBIM,
PETUTUO3HBIM, PACOBBIM, HALIMOHAJILHBIM MIPU3HAKAM U IPYTUM
HEraTUBHBLIM COIIUAIbHBIM SBJICHUSM

JIP 07

HaBBIKH COTPYHUYECTBA CO CBEPCTHUKAMHU, AETHMHU MIIAJIIIETO BO3paCTa,
B3pOCIIBIMH B 00pa30BaTebHON, 0OIIECTBEHHO MMOJIE3HOU, YIeOHO-
MCCIIEIOBATEIILCKON, MPOSKTHOM M APYTHX BUJIAX JICSITEINEHOCTH

JIP 09

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE
caM000pa30BaHMIO, HAa TIPOTSDKEHUH BCEH *KU3HHU; CO3HATEIBHOE
OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM
po(heCcCHOHATBHON 1 OOIIECTBEHHOH JIEATEILHOCTH

JIP 13

OCO3HAHHBIN BBIOOP OyayIel npodeccun 1 BOSMOXKHOCTEH peann3annn
cOOCTBEHHBIX KNU3HEHHBIX IIJIAHOB; OTHOIIEHHE K TPO(ecCHOHaTFHON
NI TEIbHOCTH KaK BOBMOXKHOCTH yYacTHsI B PEIIEHUH JINYHBIX,
00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TPOOIeM
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoi padoThl Oovem ¢
yacax

O0bem 00pa3oBaTe/IbHONM NPOrpaMMbl IMCHHUILIMHBI 300

B T.Y.

OcHOBHOE coJep:KaHue 276

BT. 4..

TEOPETUYECKOE 00yUCHHE 110

MPAKTUYECKUE 3aHATUS 110

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPAKAHME (coaepKaHue 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOPETHYECKOE 00yUEHUE 4

MPaKTUYECKUE 3aHATHUS 52

caMoCTOsITeNIbHas paboTa 12

NuauBuaya bHbIi IPOEKT 4

KOHCYJbTallus 4

Ipome:xyTouHas aTTecTANMNA (IK3aMeH) 4
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KanengapHo -TeMaTH4eCKUii NJIaH U coJep:KaHue TUCHUILINHBI « MATeMaTHKa»

Bung | ®opmupy
Conep:xanue yuyeOHOro marepuasa (0CHOBHOe M podeccHoHAIbLHO-
HaumeHnoBaHue pa3aeiioB . O0bem | 3aHATH eMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIATHON
U TeM 4acos | KOMIIETEH
MOAYJIb (IIPH HAJTUYMH)
1107071
1 2 3 4 5
OcHoBHOE co/lep:KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Copepxxanne yaeOHOTO MaTepuana
ens u 3a1aud | bazoBele 3HaHMA W yMEHHUS 110 MaTeMaTHKe B TPOPECCHOHATHHOH U 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,
Tema 1.3. IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJepkaHue (coneprkanue OK-05,
['eomeTpust Ha IOCKOCTH | MPUKJIATHOTO MOTYJIsA) OK-06,
Bunsl nnockux ¢Guryp u ux miomamib. OK-07,
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPUH Ha IUIOCKOCTH 2 JIP 01,
[IpakTrueckoe 3aHsATHE JIP 06
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasia TIK 2.1
ITponienTHele BeIuKcaeHus | [IpocTbie MpoOLEHTHI, pa3Hble cIOcoObl UX BhIYMCIeHUS. CI10KHbIE TPOLIEHTHI 1K 4.1
[IpakTnueckoe 3anaTne 4
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 ypaBHeHUH. [lonsaTus: matpuna 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Marpuipl. Meton IMaycca. Cuctembl HEIMHEMHBIX YpaBHEHH. 6
CucreMbl HEpaBEHCTB
Tema 1.7 Coneprxkanne yueOHOT0 MaTepuaia
BxoHOM KOHTPOJIb Boruucnenuss u npeoOpazoBaHus. YpaBHEHUsS W HEpPaBEHCTBa. | eoMeTpusi Ha
IJI0CKOCTH 2
KonrponsHas pabora
Pa3nes 2 Ilpsimble M mJ10cKOCTH B IpocTpaHcTie 20 12
Tema 2.1. Copepxanne yaeOHOTo MaTepuana
OcHoBHbIE nousatus | [Ipenmer crepeomerpun. OCHOBHbIE MOHATHS (TOYKa, MpsAMas, IJIOCKOCTb,
CTEpEOMETpUH. npoctpaHcTBo). OcHOBHBIE — akcMOMbl — cTepeoMeTpuu. Ilepecekaromuecs, 2
Pacnonokenue npsAMBIX W | mapajuielbHble M CKpeuuBarouiuecss mnpsimpie. [lpu3Hak ©  CBOMCTBO
IUIOCKOCTEH CKpeUIMBaOIuXcs NPIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.
Tema 2.2. Coneprxanne yueOHOro Marepuasia
IapannensHocTh npsAMBIX, | [lapamiensHble mpsimas U 1wuiockocTs. Ompenenenue. [lpusnak. ColictBa (c OK-01,
OpsAMOM M IJIOCKOCTH, | J0Ka3arenbeTBoM). [lapamnensable miockoctu. Onpenenenue. [Ipusnak. CoiicTBa OK-03,
IUIOCKOCTEH (c nmokasarenbcTBOM). TeTpasap u ero siemeHThl. llapannenenumnen u ero OK-04,
aneMeHThl. CBOMCTBA IPOTUBOIOJIOKHBIX T'PaHEN M JUaroHajlel Iapaesenumnesa. 2 OK-07
ITocTpoenue ceuenuii. Pemenue 3anay. JIP 07
Tema 2.3. Coneprxanue yaeOHOro MaTepuana K 2.1
[lepneHIUKYISPHOCTD [lepnennukynspueie npsmble. IlapannenbHble NpsiMble, NEPHEHAUKYISIPHBIE K IIK 4.1
HPSIMBIX, IPSIMON U mwiockoctd.  IlpusHak  mepneHAMKYISPHOCTH  HPSAMOM M IUIOCKOCTH.
IUIOCKOCTH, MJIOCKOCTEN HoxkaszatenbcTBo. [lepnenaukymnsip u HakioHHas. [lepneHauKyIspHbIE TUIOCKOCTH.
IIpu3Hak nepneHMKyJIIpHOCTH III0CKOCTEN. [loKa3aTenbeTBo.
PaccrosiHust B mpocTpaHCTBE 2
Tema 2.4. Coneprxanne yueOHOTO MaTepuana
Teopema 0 Tpex Teopema o Tpex mneprneHaukynspax. JlokazaTenbCTBO. YToa MEXIy HpsSMOW M
NEePIEeHIUKYIIpax 2

IUIOCKOCTBIO. YTOII MCKAY IIIOCKOCTAMU
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Tema 2.5.

IpodeccuoHaNLHO-OpHEHTHPOBAHHOE co/iep:KaHue (conep:xkaHue

[TapannenbHsle, NPHUKJIATHOT0 MOAYJISA)
NEPIIEHIUKYJISIPHBIE, AxcuoMbl  ctepeomeTpuu. lleprneHaUKyasspHOCTE MHpPSMOM M IJIOCKOCTH,
CKPEILMBAIOIIUECS IPAMBIE | MapalIeIbHOCTh JIBYX HPSMBIX, NEPIECHIUKYIIIPHBIX IUIOCKOCTH, 4

NEePIEHANKYIAPHOCTD IIIOCKOCTEN

[IpakTyeckoe 3aHsATHE
Tewma 2.6. Copepxanne yaeOHOTo MaTepuana
Pemenue 3amay. Ipsamele v | Pacnonoxenne mpsiMBIX M TUIOCKOCTEH B mpocTpaHcTBe. [leprnenauKyIsipHOCTs U
IJIOCKOCTH B IIPOCTPAHCTBE | MAapajyIeNbHOCTh NPAMBIX U IUIOCKOCTEH. CKpeLIBaroLIecs npsmble

KontponbHas pabora 2
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 10 OK-02
Tema 3.1 | Conepkanue yueOHOTro MaTepuasa OK-OS:
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOPAMHATHI B MpOCTpaHCTBe. lIpocTeiimme 3a1a4n B KOOPIMHATAX. OK-04,
npocrpaHcTse. Paccrosuue | PaccrosiHue MexXy AByMsI TOYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 OK-07
MEX1y JBYMS TOUYKaMH. P 13
KoopuHatet - cepeuibl IIpakTueckoe 3ansATHE IIK 2.1
oTpe3Ka TIK 4.1
Tema 3.2 Coneprxkanne yueOHOT0 MaTepuasia
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpaHcTBe. ClOKEHHE U BBIUMTAaHME BEKTOPOB. YMHOXKEHUE
Yrom Mexay BEKTOpaMH. | BeKTopa Ha uucio. KommianapHbie BeKTopbl. CKalsipHOE MPOU3BEICHNE BEKTOPOB.
CkanapHoe mnpousseneHue | PasnosxeHne BeKTOpa Mo TpeM HEKOMIUIaHAPHBIM BekTopaM. KoopanHaTel BeKTOpa,
BEKTOPOB CKaJISIPHOE NMPOU3BEICHNE BEKTOPOB B KOOPAWHATAX, YTOJ MEXKIY BEKTOPAMH, yroJl 2

MEXY MPSMOI U IIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH. Y paBHEHHE MIOCKOCTH.

I'eomeTprueckuil cMbIC OnpenenuTens 2x2
Tema 3.3 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xkanue
[Ipaktuko- NPHUKJIATHOT0 MOAYJISA)
OpHUEHTUPOBaHHBIE 3aJauM | KoopanHaTHAs MIIOCKOCTh. BhIUNCIIEHNE pacCTOSIHUM U TUIOINAEH Ha MIOCKOCTH.
Ha KoopauHaTHOM | KonmnuecTBeHHbIE pacyeThbl 4
IUIOCKOCTH [IpakTuueckoe 3anaTue
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Tema 3.4
Pewenne 3a/1a4.
Koopaunatsl 1 BEKTOpBI

Copepxanne yueOHOT0 MaTepuana

JlexapToBbl KOOPAMHATHI B IpOCTpaHcTBE. BekTopsl B mpoctpaHcTBe. CroxkeHue u
BBIUMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4yucio. KoMiaHapHble BEKTOpHI.
CkanspHoe npou3BeACHUE BEKTOpoB. Pa3nokeHue BekTopa MO  TpeM
HEKOMILTaHapHbIM BekTopaM. Ilpocreiimue 3anaun B koopauHatax. KoopauHatel
BEKTOpA, PACCTOSIHUE MEXTy TOUKaMU, KOOPJMHATBI CEPEINHBI OTPE3Ka, CKAIIPHOE

MIPOM3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YroJ MEXKIY BEKTOpaMH, Yroid MEXIy 2

IPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU

KonrponsHas pabora
Pasnen 4. OcHoBbI TpUroHOMeTpHH. TpUroHomMerpuyeckne PyHKIUH 36
Tema 4.1 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue Panuannas mepa yrna. [IoBopoT Touku BOKpyr Hauaja koopauHat. OmnpeneneHue
(yHKLIMM OPOU3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHTCHCA M KOTAHT'€HCA. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 4
yrna, uucia. PaguanHas v | KOTaHreHca Mo YeTBEPTSIM. 3aBUCUMOCTh MEKAY CHHYCOM, KOCHHYCOM, TAHT€HCOM
rpajgycHas Mepa yria 1 KOTaHI'€HCOM OJHOI'0 U TOT'O K€ yria OR-01,

[IpakTuueckoe 3aHaTue OK-02,

OK-03,

Tema 4.2 Copep:xanue yueOHOro MaTepuana OK-04,
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O OK-05,
TPUTOHOMETPUYECKHE U - o.. DOpMyIIbI IPUBEICHUS 4 OK-06,
TOKJIECTBA. [TpakTrueckoe 3aHsTHE OK-07
DopMyIIsl IPUBEACHUS JIP 09
Tema 4.3 Coneprxkanne yueOHOT0 MaTepuasia JIP 13
Cunyc, kocunyc, TanreHc | Cymma u pa3HoCTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC TIK 2.1
CyMMBl M Pa3HOCTH JBYX | nBOWHOro yria. Popmynsl MoJIOBUHHOrO Yyria. IIpeoOpa3oBaHusi CymMMBbl IIK 4.1
YTJI0B TPUTOHOMETPUYECKUX (PYHKIIMHA B TPOU3BENCHHE U MPOU3BEACHUS B CYMMY. 2

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IIOJIOBUHHOTO yIila

BblpakeHue TpUTOHOMETPUYECKMX (YHKIMHA Yepe3 TaHTeHC MOJOBUHHOTO
aprymenTa. [IpeoOpa3zoBanusi IpoCTENIINX TPUTOHOMETPHUUECKUX BhIPAKEHU

Tema 4.4

Coneprxanne yueOHOTO MaTepuana
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OyHknuu, ux cBoiicTBa. | OONIacTh ompeaeneHuss ¥ MHOXKECTBO 3HaYeHHUH (QyHKIMI. YETHOCTh, HEYETHOCTD,
Crioco6b1 3aJjaHus | epUOANYHOCTh (GyHKIMNA. CriocoObl 3aqaHus HyHKIUNA

byHKIII

Tema 4.5 Coneprxkanne y4eOHOr0o MaTepurasia

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. YpaBHEHHUe tg X = a, ctg X = a. Pemenue

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

TPUTOHOMETPUUYECKHIX
ypaBHEHU U
Tema 4.11 Coneprxkanne yueOHOT0 MaTepuaia
Pemenne 3amau. ocHossl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YpaBHEHUN M HEPAaBEHCTB B TOM YHCJIE C HCIIOIb30BAHHEM 2
Tpuronomerpuueckue CBOWCTB (DyHKLHUH.
byHKIIHH KonrponsHas pabora
Pazgean S. KommiekcHbie yuciia 4
Tema 5.1 Copep:xanue yueOHOro MaTepuana
KommuiekcHbie uncna [TonsiTue xomriekcHOro uncia. ConpspKeHHbIE KOMIUIEKCHBIE YMCia, MOAYIb U
apryMeHT KOMIUIEKCHOro uyucina. @opMa 3amucu KOMIUIEKCHOTO 4YHCIIa 4
(reomeTpudeckas, TPUTOHOMETpPHYECKas, aireOpandeckas). ApumeTHueckue
JEWCTBUS C KOMIUIEKCHBIMHU YHCIIaAMHU
[IpakTnueckoe 3aHsATHE
Tema 5.2 Coneprxkanne yueOHOro MaTepuasia
[Ipumenenne BrinosiHeHUE pacyeToB ¢ MOMOIIBK KOMIUIEKCHBIX yucen. [IpuMepsl ncnonb30BaHus
KOMIUIEKCHBIX YHCET KOMIUIEKCHBIX YUCEI 4
[IpakTHyeckoe 3aHsATHE
Paznen 6. [IponsBoanas ¢pyHKuMH, ee IPUMEHEHHE 14 OK-01,
Tema 6.1 Conepxanne yaeOHOT0 MaTepuaa OK-02,
TTonsaTue IPOU3BOJHOMU. | OmpeielicHre YUCIIOBOM ITOCIICIOBATEIFHOCTH U crocoObl ee 3amanus. CBoHCTBa OK-03,
@opmynsl W IIpaBWIA | YUCIIOBBIX IMOCHeqoBarebHOCTed. OnpeneieHne mpenena IMOoCieI0BaTeIbHOCTH. OK-04,
TuQepeHIMpOBaHUS Beruucnenne  mpepenoB  mocienoBaTenbHocTeil.  Ilpemen  ¢yHkumm  Ha 4 OK-05,
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-06,
¢byHkuuu. 3anaud, NPUBOSIIME K TOHATHIO Tpou3BoAHOM. Ompenenenue OK-07
MIPOU3BOIHON. AJITOPUTM OTBICKAHUS IIPOU3BOIHOMN JIP 01
[IpakTHueckoe 3aHsATHE JIP 07
Tema 6.2 Conepkanme yaeOHOro MaTepHaa IIK 2.1
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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
HENPEPBIBHOCTH () YHKITUH.
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 Copep:xanue yueOHOro MaTepuana

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

dusnaeckuit CMBICJI | KacaTeNbHOU K TpaduKy (yHKIHMH B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduky

MIPOU3BOAHOMN GyHKIIUU. AJTOPUTM COCTaBJICHHUS YpPaBHEHHS KacaTelbHOW K rpaduky (yHKIIUU
y=f(x)

Tema 6.6 Copep:xanue yueOHOTO MaTepuana

dusnyeckui cMbIch | Ou3ndeckuil (MeXaHWYEeCKUi) CMBICT MPOU3BOJHOM — MTHOBEHHAs CKOpPOCTH B

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

npodeccuoHaTbHBIX [TpakTrueckoe 3aHsTHE

3a/a4ax

Tema 6.7 Coneprxkanne yueOHOT0 MaTepuasa

MOHOTOHHOCTh (DYHKIUU.
Touku sxcTpemyma

Bospacranne u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pAaCTaHMUA U YOBIBaHUS
¢byHKIMK 3HaKy mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIErO MOPSJIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOM BBHIMYKJIOCTH (BOTHYTOCTH) (PYHKIMHU 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

IIK 4.1
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Tema 6.8
UccnenoBanue GyHKIMN u

Copepxanne yueOHOT0 MaTepuana

HccnenoBanne pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOCHHE I'PaUKOB.

MOCTPOCHUE TpadUKOB 4
[IpakTuueckoe 3anarue

Tema 6.9 HaubGonbmee u | ComepikaHue yueOHOTO MaTepuania

HalMEHblIee 3Ha4yeHus | HaxoxxaeHne HauOOJIBIIEr0 M HAaMMEHBIIEro 3HadeHUH (QYHKLUMH, MOCTPOEHUE

(byHKLIUT rpaMKOB MHOTOYIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIu3a 2

Tema 6.10 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHue (coaepKaHNe PUKJIATHOTO

Haxoxnenue MO/LYJIs1)

ONTUMAJILHOrO pesynbTara | Hammenbliee u HanOosbliee 3HaYeHUE (yHKIINN 6

C TOMOIIBIO TPOU3BOAHON | [TpakTHYECKOE 3aHATHE

B IPAaKTUYECKHX 3a/1a4ax

Tema 6.11 Coneprxanne yueOHOro Marepuasia

Pewenne 3aga4. | opmynsl U npasmia aupdepenuupoBanus. VccnenoBanue GyHKIHUNA C TOMOMIBIO

IIpousBonHas GpyHkuMH, ee | mpousBoaHON. Hanbombiiiee ¥ HaMMEHbIIIee 3HAYCHHS () YHKITUH 2

pUMEHEHHE KonrponbHas pabora

Pasnen 7. MHOrorpaHHUKH M TeJIa BpallleHUs 46

Tema 7.1 Coneprxkanne yueOHOT0 MaTepuana OK-01,

Bepmunsl, pebpa, rpanu | [Tonstre MHOrorpaHHuka. Ero sjgeMeHTHI: BepInWHBI, peOpa, rpaHu. JuaroHaib. OK-02,

MHOT'OI'PAaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKJIBIE MHOTOIPaHHUKH OK-03,
[IpakTnueckoe 3anaTue 4 OK-04,

Tema 7.2 Coneprxanue yueOHOro MaTepuaa OK-05,

[Tpuszma, ee | [Touarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. Ilpsmas u OK-06,

COCTaBJISIONIME, CEYEHHE. | HaKJIOHHAas npusma. [IpaBuiibHas npusma. Ee ceuenune OK-07,

[Ipsimasi w  mpaBUJIbHAA 2 JIP 06,

PU3MBI JIP 13,

Tema 7.3 Coneprkanne yaeGHOTO MaTepraa IIK 2.1
[Tapannenenunen, cBoiicTBa NPsIMOYroJbHOIO Mapajuienenunena, kyo. CedeHue IIK 4.1

KyOa, mapasuienenumneaa
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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 " nosnHas | [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 Coneprxkanne yueOHOT0 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 Yyepes BEepIIMHY), 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 ONpenenuTesns 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

BpALICHHUS

Pa3nen 8. IlepBooGpa3nasi pyHKIUM, ee MPUMEHEHHE 14 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 4 OK-07,
[IpakTuueckoe 3aHaTue JIP 13

IIK 2.1
IIK 4.1

Tewma 8.2 Coneprkanue y4eOHOro Matepuana

[Inomane KpUBOIMHEWHOMW | 3amaun, MPUBOIAIIME K IOHSTHUIO ONPEACICHHOTO HMHTErpaja — O BBIYMCICHHU

Tpareuuy. @opmyna | mIomagd KpPUBOJIMHEHHOW Tpamenuu, O TmepeMenieHur Touku. [loHsTue

Herorona — JleiiGHuna OTpeNieNIéHHOro UHTerpaa. ['eomeTpuueckuii u GU3NYECKUN CMBICI ONPEECTICHHOTO
unterpana. ®opmyna Hetotona— JleitOnuma 2

Tema 8.3 Coneprxanue yueOHOro MaTepuaa

Heompenenennsiit u | [loHsiTHE HEOTIPEIEIEHHOTO UHTETpaa

ONPEACIICHHBINA UHTETPaJIbI 2

Tewma 8.4 Coneprxkanue yaeOHOTro MaTepuana

ITonsiTue 00 | 'eoMeTpuYeCKHii CMBICIT ONPEICIIEHHOTO HHTErpaa

OIpeeICHHOM HMHTerpane | [IpakTudyeckoe 3aHsITHE 4

KaK IIJI0IAIU
KPUBOJIMHENHOH Tpanenuun

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 4
[TpakTnyeckoe 3aHsATHE
Tema 8.6 Copneprkanue ydeOHOro Matepuasa
Pewenne 3aga4. | [lepBooOpaznas pynkiun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue
ITepooGpasnas Qynkuuu, | KonrponsHas padora 2
ee IPUMEHEHUe
Pa3znen 9. Crenenn n kopuu. Crenennasi pyHkuus 16
Tema 9.1 Cogepxanue yueOHOT0o MaTepuana
Crenennas ¢QyHkuus, ee | [TousTue KOpHSI N-OM CTENEHU U3 JACHUCTBUTENBHOTO yuciaa. OyHKIUU Y = Vx nx
CBOJCTBa cBoiictBa u rpaduku. CBoWcTBa KOPHS N-Oi CTEHEHU
IIpakTHueckoe 3aHsaTHE 4
Tema 9.2 Coneprkanue y4eOHOro Marepuana
[IpeobpaszoBanue [TpeoOpa3zoBaHre UPPATMOHATILHBIX BBIPAKECHUI
BBIPOKECHHUIN ¢ KOPHSAMH N- 4 OK-01,
OH CTENEeHn OK-02,
Tema 9.3 Coneprxanue yueOHOro MaTepuaa OK-03,
CpoiictBa  creneHn ¢ | [ToHsTHE CTENICHH C JIFOOBIM pallMOHATBHBIM MoKa3areneM. CTerneHHbIe PYHKIMU, UX OK-04
PalMOHATBLHBIM ¥ | cBOMCTBa U rpadukn JIP
ENCTBUTEILHBIM 2 OK-05,
MOKa3aTeNsIMU OK-07
Tema 9.4 Coneprxanue yueOHOro MaTepuaa
Pemenue PaBHOCHIIBHOCTB MPpPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOABI X PELIEHUS.
UPPaLMOHATIBHBIX Pemenne uppanoHalbHBIX YPaBHEHUIN U HEPABEHCTB
YPaBHEHUI U HEPABEHCTB 4
Tema 9.5 Coneprkanne y4eOHOr0o MaTeprana
Crenenn u KopHH. | Onpenenenue creneHHoW (yHkuuu. Mcnonb3oBaHuE e€e CBOWCTB IMPH pELICHUH
CrenenHas QyHKIHS YPaBHEHUI U HEPABEHCTB 2
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‘ KonTtponpsHas padora

Paznea 10. Iloka3zaTenbHas GyHKIUSA 18
Tema 10.1 Cogneprkanue ydeOHOro Marepuasa
IToxasarenpHas Qynkuusd, | CreneHb ¢ HPOU3BOJBHBIM  JCHCTBUTENBHBIM II0Ka3areneM. OmnpeneseHue
€€ CBOWCTBA noKa3aTeiabHOH (yHKIMM, ee CBOMCTBA M rpaduK. 3HAKOMCTBO C IMPUMEHEHHEM
nokaszarenabHON (yHKuMU. Perienue nokasaTenabHbIX YpaBHEHHH (yHKLIMOHAIBHO-
rpadu4ecKuM METOJIOM 4
Tema 10.2 Cogepxanue yaeOHOTO MaTepuaa OK_O;’
Pemienne noxasarenpHbIX | Pemenne moka3aTeNbHBIX ypaBHEHWH METOJOM YpaBHUBAaHHS —IOKa3aTelei, OK_g 3'
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW NMEPEMEHHOH, (PYHKIIMOHAIBHO-TPAPHUECKUM METOIOM. SE: 0 4’
Penienne nokaszareiabHbIX HEPAaBEHCTB 8 OK-05,
)
[TpakTnueckoe 3aHsATHE OK-07,
Tema 10.3 Coneprkanue y4eOHOro Matepuana P 13
Cucrembl NOKa3aTeNbHBIX | PelieHne cucTeM MoKa3aTelbHbIX YPaBHEHUI
YpaBHEHUN 4
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pemenue 3aja4. | PemieHne Moka3aTelbHBIX YpaBHEHUH METOAOM YypaBHMBAHHUS IIOKazaTele Hu
ITokazarenpHas QyHKIUS | METOJOM BBEICHUS HOBOM MMEpeMEHHOM. PellieHne moka3aTenbHbIX HEPABEHCTB
KonTtponbHas padora 2
Paspnen 11. Jlorapu¢gmsbl. JJorapupmudeckas pyHkuus 24 01
Tema 11.1 Copneprxanue yueOHOro MaTepuaia gi: 0 2’
Jlorapudm yucia. | Jlorapudm umcna. JlecATUUHBIN U HATYpaJIbHBIN JOTapu(MBbI, YUCIIO € OK- 03’
. )
I[eC}ITI/I‘lHBII/IV u . OK-04.
HaTypalbHbIM JIorapudMsl, OK-05,
YHCIIO € OK-07
Tema 11.2 Coneprkanne y4eOHOT0 MaTeprana 1P 01
CroiictBa  norapudmos. | CroiicTBa sjorapudmoB. Oneparius JJorapupMUpOBaHHUS. P 0 6:
Onepanust 4 1K 2.1
JorapupMUpPOBaHUS TIK 41
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
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Jlorapugmuueckas

Jlorapugmuueckas pyHKIUS U €€ CBOHCTBA

(yHKums, ee cBOMCTBA 4
Tema 11.4 Conepxanue yaeOHOTO MaTepuaa
Pemenue
JIoraprupMUIECKUX [Tousatue norapupmuyeckoro ypasHenus. Onepanus HDOTEHIMPOBAHUS. Tpu
YPaBHEHHH M HEPABEHCTB | (cHOBHBIX MeTOJA pELIEHHMs JOrapi(pMHYECKNX YpaBHEHHil: (YHKIHOHAILHO-
rpaduyeckuif, MeTOJ MNOTEHLUHPOBAHUSA, METOJ BBEJICHUS HOBON IEPEMEHHOM. 4
Jlorapudmuueckrue HepaBeHCTBA
Tema 11.5 Cogepxanue yaeOHOTO MaTepuaa
Cucrembl ANTOPUTM pEIICHHUS CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapuUpMHUECKUX
JOTapuUPMHUECKUX YpaBHCHU U HEPABEHCTB
ypaBHEHUH KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 11.6 IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/leP:KaHue (CoAep:KaHue TPUKJIATHOTO
Jlorapugmsl B HpUpOAE U | MOMYJIsI)
TEXHUKE [lpumenenne norapu¢ma. Jlorapupmuyeckas crnupanb B mpupone. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
[TpakTHdeckoe 3aHsATHE
Tema 11.7 Coneprxanue yueOHOro MaTepuaa
Pemenue 3ana4. | Jlorapudgmuueckas pyHkuus. Pemenue npocteimx gorapupMuueckux ypaBHEHHIA
Jlorapudmer. KonTpoabnas pabora 2
Jlorapudpmuueckas
byHKIIUS
Pa3nes 12. MHo:kecTBa. DjieMeHThI Teopuu rpagos 10
Tema 12.1 Coneprxanue yueOHOro MaTepuaa OK-01,
MHoxecTBa [Tonsitue MuoxxectBa. [lommMHOXkecTBO. Onepanuy ¢ MHOXKECTBAaMHU OK-02,
KoMOunmpoBanHoe 3aHsTue 2 OK-03,
Tema 12.2 IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue NPUKJIATHOTO OK-04,
Ornepanyy ¢ MHOKECTBAMH | MOLYJIs1) OK-05,
Onepanuu ¢ MHOXKeCTBaMU. PellieHne npukiaaHbIX 3a/1a4 OK-07
[IpakTHueckoe 3aHsATHE 2
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Tema 12.3 Copneprxanue yueOHOro MaTepuaa JIP 09,

I'pads [Tonsitue rpada. Cesi3HbI rpad, qepeBo, HUKI rpad Ha MIOCKOCTH JIP 13,
I[TpakTuueckas pabora 4 IIK 2.1

Tema 12.4 Cozep:kaHue yueOHOTo MaTepuana IIK 4.1

Pemenune 3a1a4. | Onepanuu ¢ MHOKecTBaMu. Onrcanne pealbHbIX CUTYalUi ¢ TOMOIIbIO MHOXKECTB.

MmuoxectBa, I'padpl u ux | [Ipumenenune rpadoB K peHICHUIO 33134

NpUMEHEHHE Konrponbnas padora 2

Pa3nes 13. Di1ieMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPUHU BePOSAATHOCTE 26

Tema 13.1 Coneprkanue ydeOHOro MaTepuasa

OcHOBHBIE noHATus | [lepectaHoBKH, pa3MeIIeHHs], COUCTaHUSI.

KOMOWHATOPHKHU 4

Tema 13.2 Coneprkanue y4eOHOro Marepuana

CoOritHe, BEPOATHOCTHL | COBMECTHBIE U HECOBMECTHBIE COOBITUS. T€OpeMbl O BEPOSITHOCTU CYMMBI COOBITHIA.

coObiTus.  CnokeHHWEe W | YCIIOBHAs BEPOSTHOCTh. 3aBUCHMbIC M HE3aBUCHMBbIC cOObITHS. Teopembl O OK-01,

YMHOKEHHUE BEPOATHOCTEN | BEPOSATHOCTH MPOU3BEICHHS COOBITHI. OK-02,

4 OK-03,

Tema 13.3 IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/leP:KaHue (CoAep:KaHue TPUKJIATHOTO OK-04,

BepositHOCTB B | MOYJIA) OK-05,

npodecCHOHATBHBIX OTHocUTeIbHAST YacTOTa COOBITHS, CBOMCTBO €€ ycTOMUMBOCTH. CTaTHCTHUYECKOE OK-07

3a/1a4ax omnpezeneHue BepossTHoCcTU. O1ieHKa BEPOSTHOCTU COOBITUS JIP 09
[IpakTH4ecKoe 3aHATHE 4 K 2.1

Tema 13.4 Cogepxanue yaueOHOTO MaTepuana TIK 4.1

HuckperHas  ciy4aiHas | Bugel cinyvaiiHbix BenumuuH. OmnpenenieHHe AUCKPETHOH CilydallHOW BETUYMHBL

BEJIMYMHA,  3aKOH €€ | 3aKOH paclpeaeneHuss IUCKPETHOM Cily4alHOM BenuuMHbl. Ee 4nciaoBble

pacnpeneneHus XapaKTepUCTUKU 4

Tema 13.5 Coneprkanue yaeOHOTO MaTepuaa 4

3amaun MaTeMaTH4eCKOU
CTAaTUCTUKHU

Bapnannonnsii  psa. Ilonmuron d4acror u  rucrorpamma.  (CraTHCTHYECKHE
XapaKTEPUCTHKH psifa HAaOIr01aeMBbIX TAHHBIX
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Tema 13.6
Cocrasiieaue T1aOiuL U

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COepP KaHMe (CoAepKaHue MPUKJIATHOTO
MOJYJIST)

Jyarpamm Ha IIpaKTHKe

[TepBuuHas 00pabOTKa CTATUCTUYECKUX JaHHBIX. [ paduyeckoe ux mpeacTaBieHUE.
HaxosxeHne cpelHuX XapaKTePUCTHK, HAOII0IaeMbIX TaHHBIX

[TpakTnyeckoe 3aHsATHe 4
Tema 13.7 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenue 3anayu. OnemMenTsl | OnemeHTsl KoMOuHatopuku. CoObiTHE, BEpOSTHOCTH cOObITHSA. CllOKeHHE U
KOMOMHATOPUKH, YMHO>KEHHE BEPOATHOCTEN
CTaTUCTUKH ¥ Teopuu | KoHTpoibHas paboTa 2
BEPOSATHOCTEMN
Pa3nen 14. YpaBHeHus U HepaBeHCTBA 26
Tewma 14.1 Coneprxkanue yueOHOro MaTepuasia
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPAaBHEHMH M HEPAaBEHCTB. | paBHOCWJIBHBIX [IEPEX0ax B ypaBHEHUAX U HepaBeHcTBaxX. OOIIMe MEeTO bl peICHUS
OOmmye MeToAbl pellIeHUsT | ypaBHEHHI: IEPeXoJ OT paBeHCTBa (YHKIMHA K PaBEHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIM, METOJI pa3JI0kKEHUs HA MHOKUTENU, METO/] BBEJICHHSI HOBOI OK-01,
MEpEMEHHOH, PYHKIIMOHAIBHO-TpapUIeCcKUil METOA OK-02,
Tema 14.2 Coneprxkanne yueOHOT0 MaTepuasia OK-03,
I'paduueckuit MeToa | O6Imure MEeTO/Ibl pelIeHUs] HEPaBEHCTB: MePeX0]l OT CPABHEHUS 3HAYCHUN PYHKIUH K OK-04,
peleHus YPaBHEHMH, | CPAaBHEHMIO 3HAUEHHUH apryMEHTOB JUIsi MOHOTOHHBIX ()YHKLIUH, METOJI HHTEPBAJIOB, OR-05,
HEPABEHCTB ¢byHKIMOHATBHO-Tpaguueckuiit Meto. I'paduueckuii MeTo pereHus ypaBHeHUN U OK-06,
HEPABEHCTB 4 OK-07,
Tema 14.3 Coneprxkanne yueOHOT0 MaTepuana JIP 06
VYpaBHenus u HepaBeHCTBa | OmpeneneHue Moayns. PackpeiTe Moayns 1o onpeaeneHuro. [Ipocteiimme K 2.1
C MOJyJIEM yYpaBHEHUsI 1 HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIBHBIX MEPEXO0J0B B k4.1
OIIPEEIIEHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM 4
Tema 14.4 Coneprxanne yd4eOHOTO MaTepurana
VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiine ypaBHEHHS 1 HEPABEHCTBA C MTapaMeTpOM
C mapamMeTpaMu 4
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Tema 14.5
CocraBieHue u peuieHUe
npodeCCHOHATBLHBIX 3aa4

IIpodeccnonabHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

Pemenne TekcTOBBIX 33729 TPO(HECCHOHATLHOTO COACPKAHUS

C IOMOIIBIO YPaBHEHHUI [IpakTuueckue 3aHATHA 8
Tema 14.6 Coneprxkanne y4eOHOT0 MaTepuasia
Pemenue 3a1a4. | OOmpe MEeTOoAbl PEIleHUs] YPaBHCHHN. YPaBHEHUSI M HEPABEHCTBA C MOIYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

[IpakTHueckoe 3aHsTHE 2
CamocrosiTeJibHasi padoTa 12
Koncyabrauus 4
IIpome:xxyTounasi arrectanus (JK3amMeH) 4
Bceero: ‘ 300

I1o0 munom y'{€6H020 3auHAMUA 0715 ueﬂeﬁ HacmoAauezo OOKymeHma noOHUMaemcst munoJjocus y’{€6Hblx 3AHAMULL:

Kon

O, wWwPNDEFE O

Bun 3aparni

BBogHoe yuebHOe 3aHATHE

Y4eOHOe 3aHATHE 110 H3YYSHUIO U IIEPBUYHOMY 3aKPETUICHUIO MaTeprala

Y4eOHoe 3aHATHE 10 3aKPETIEHUI0 3HAHUN U CIIOCO0O0B IeUCTBUN

VY4eOHoe 3aHsATHE KOMITJIEKCHOTO PUMEHEHUS 3HAaHUH U crlocOO0B IeHCTBUI
VuebHoe 3aHaTHE 110 0000IICHUIO U CHCTEMAaTH3alllH 3HAHUHI U CIIOCOO0B ACHCTBHIM
VY4eOHoe 3aHATHE M0 MPOBEPKE, OIIEHKE M KOPPEKINH 3HAHUI U CITOCOOOB JAeHCTBHIA
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlna peajqu3anuu NPOrpaMMbl JHCHUIUIMHBI JOKHBI OBITh 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-HArJISITHBIX TIOCOOHIA;

- KOMITJICKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa 00yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTEP C JIMIICH3UOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecriedenne 00yueHus

1. OcHoBHBIE MeYATHLIC U3TAHUA

1. Maremaruka: yueOHuk/ 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 aHalIM3a, reoMeTpus. ['eomerpus.
10-11 knacc. Aranacss JI.C., Byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemenue, 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 (0a3oBeiii yposeHs)/Mopakosuu 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 MaTeMaTHYECKOTO aHaiu3a, reomerpus. 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
Hadaja mMareMaTtmdeckoro anammsa. 11 kmacc. Hukonbckuit C.M., IToranmos M.K., PemeraukoB
H.H. n npyrue. - M: IIpocsemenne, 2021.

8. Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHaIu3a, reomeTpus. [ 'eomerpus.10-
11 xmacc. IloropenoB A.B. Maremaruka: anrebpa M Hauyajda MaTeMaTHUYECKOIrO aHaju3a,
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 ¥ Hadaxa 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 v Hadyajda MaTeMaTUYecKOro aHainu3a, reomerpus 11 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".
13. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa

Y Havajia MaTeMaTH4ecKoro aHaausa (B 2 yactsax) (B 2 yactsax). 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 kimacc. Mypasun I'.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. Maremaruka: anrebpa M Hayala MaTeMaTUYeCKOro aHalu3a, TeOMETpHs.
I'eomerpus. 10 kitace. CmupnoB B.A., CmupnoBa .M. "U3narensctBo "l[IpocBemenue".

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

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. ['eomerpusi. 11 wimacc. Mep3nsik A.l'., Homuporckuit I.A.,

[Tononckuit  B.b., Axup M.C.; mnoa penakuueit Ilogonsckoro B.E. "W3narenbcTBO
"[IpocBemieHue".

2. DJIeKTPOHHBbIE U31aAHUA

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

2. Enunas xomutekiust udpoBeix 00pa3oBaTeabHbIX 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
obpamenust: 08.06.2022). - TekcT: 3MEKTPOHHBIH.

6. [ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamienus: 12.07.2022). - TekcT: 27eKTPOHHBIIA.

7. CripaBOYHHUK M0 MaTeMaTUKe JJIs IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara o6pamenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIN.

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

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

06pau1eHH51: 02.07.2022). - Texkcr: 3JI€KTpOHHI)II7L 10.®enepanbHblii HeHTp UHHOPMALMOHHO-00Pa30BaTENbHbBIX
pecypcos. - URL: http://fcior.edu.ru / (mara obpamenust: 01.07.2022). - TekcT: 37€KTPOHHbIH
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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/mpogeccuoHaTbLHAS KOMIIETEHIIUS

Pa3zpgen/Tema

Tun oleHOYHBIX MEepPONPUSITHS

OK 01. Beibupats cioco0bl perieHus 3aaay
podecCHOHATEHOM NI TEIIEHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

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

P1,Temal.1,1.2,1.3,14,1.5,1.6

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

P 3, Tems1 3.1,3.2,3.3,3.4

P4, Temn14.1,4.2,43,44,45,4.6,4.7,4.8,49,4.10,4.11
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,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, 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

3aluTa UHAUBUAYAIbHBIX TPOEKTOB
KonTponbhas padbota

BrimonHeHune sKx3aMeHaMoOHHbIX

P 13, Temst 13.1, 13.2,13.3, 13.4, 13.5, 13.6 sajaHuid
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6
OK 02. Mcnonbs30BaTh COBpEMEHHbBIE P1,Temal.1,1.2,1.3,14,15,1.6 TectupoBanue

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

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

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, Tems14.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
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, 6Temn 7.1,7.2,73,7.4,75,7.6,7.7,7.8,7.9, 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
NHnuBuayanbHas caMOCTOSTENbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX padoT

3amuTa TBOpUYECKHX paboT

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

BBIHOHHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeccuOHaIBHOM cepe, UCTI0Th30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX

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

P1,Temal.l,1.2,1.3,1.4,1.5,1.6

P2, Temr 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 4.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10, 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

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 B3aMMOICHCTBOBATD U
paboTaTh B KOJJIEKTUBE H KOMaHIE
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

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

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
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 Temst 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, Tems1 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

YeTHBIN onpoc

MaremaTuyecKuii TUKTAHT
NHauBunyanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX 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, 14.5, 14.6

OK 05. OcyiiecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIIMIO Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoin
denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,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, Temn1 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 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

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 3a1aHui
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145, 14.6
OK 06. IIposiBnsATh rpask1aHCKO- P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue

MaTPUOTUYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IOBEICHHUE HA
OCHOBE TPAJUIIMOHHBIX 00II€YETOBEYECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEKPEJIIUTNO3HBIX OTHOIIEHUH, IPUMEHSTh
CTaHAApTHl aHTUKOPPYILIMOHHOTO NTOBEECHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 6, Temni 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7, 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

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 143, 14.4, 14.5, 14.6

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa MHAUBUIYalIbHBIX TPOEKTOB
KonTponbhas padora

BrinonHeHne sKk3aMeHalMOHHbIX
3a7aHui
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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.l,1.2,1.3,1.4,1.5,1.6

P2, Temr 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, 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, Tewmsr 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

VYerHbll onpoc

MareMaTnyeckuii TUKTaHT
WuauBuyanbHas caMOCTOSTENbHAS
pabora

ITpencraBnenue pe3ynbTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3amyTa MHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

Beimonnenmne sK3aMeHaMOHHBIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a1aHui
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5, 14.6
IIK 2.1 ®opmupoBaTh OyXraiarepckue P1,Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue

MIPOBOJIKU TI0 yYETY HCTOYHHKOB aKTHBOB
OpraHu3aIK Ha OCHOBE pabovero riaHa
CUETOB OYXTaJITEpPCKOTo yuera

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

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

P 3, Temr1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
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 &, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

IIpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJbHBIX IPOEKTOB
KonTponbhas padota

BrinonHeHne sk3aMeHalMOHHbIX
3aJaHui
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