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PaGouas mporpamma yuebnou muctumuael  OJ[.07  «MATEMATUKA»
pa3paboTaHa Ha OCHOBE:

- 3akoHa PO ot 29 nekabps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepannmny;

- ®enepanbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENBHOIO CTaHJApPTa CpPEIHEro
npodeccuoHanbHOr0 oOpa3zoBaHus 1o crnernuanbHocTu 38.02.07 bankoBckoe aeno
(yTBepikaeH mprukazoM MuHHCTEpCTBa MpocBelneHus o Poccuiickoit denepaiuu ot
14 HOs16pst 2023 1. Ne 856);

- ®enepanbHOro TroOCYIapCTBEHHOIO 00pa30BaTEBHOIO CTaHJIApTa CpPEIHEro
o0miero 00pa3oBaHUsl YTBEP)KIEHHOTO MPHKa30M MHHHCTEPCTBa 00pa30BaHUS U
Hayku Poccuiickoit @eaepannu ot 17 mas 2012 r. Ne 413;

- IIpukaza MunucrtepcrBa npocsemenuss PO ot 12 asrycra 2022 r. Ne 732 «O
BHECEHHMH W3MEHEHU B (enepalbHbli TOCYJapCTBEHHBIM 00pa30oBaTEIbHBIN
CTaHJIApT  CpeaHero  oOmiero  o0pa3oBaHMs,  YTBEPXKICHHBIM  IPUKa30M
MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®deneparnuu ot 17 mas 2012 r.
Ne 413x;

- [Tpukaza MunucrtepctBa npocsenieHust Poccuiickoit @eaeparuu ot 24.08.2022 Ne
762 «O06 yrBepxneHuu [lopsiaka opraHu3anuy 1 OCyIIECTBICHHUS 00pa3oBaTeIbHON
JESATEIIbHOCTH 10 00pa30BaTEJIbHBIM IPOrpaMMaM CPEIHEro MnpodeccruoHalIbHOTO
o0pa3oBaHUs;

-+ [Ipukaza MunucrepctBa npocsemenuss Poccun ot 23.11.2022 Ne 1014 «OO0
YTBEPKJIEHUH (enepanbHO 00pa3oBaTeIbHOM MIPOrpaMMbl CPEIHETO OOIIEro
o0pa3zoBaHUs;

- TOpuUMEepHOM paboyed mporpamMMmbl  00II€0OpPa30BATENbHON  JTUCHUTLIMHBI
«Marematuka» (0a30BBIM YPOBEHB) i NPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3auuii (yTBepkaeHa Ha 3acenanuu CoBeTa IO OLIGHKE COJEpKaHHUS H
KauecTBa MPUMEPHBIX pabOyYuX MporpaMM 00I1e00pa3z0BaTENbHOTO M COLUAIBHO-
IYMaHUTAPHOTO LIUKJIOB cpeaHero npodeccuoHaibHoro oopasoanus IIporokon Ne
14 ot 30.11. 2022 r. ®I'BOY AITO UPIIO).

Opranuzarop-paspadotunk: PI'bOY BO Anraiickuit 'AY
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI YYEBHOM
JANCHUIIJINHBI
1.1 O6saacTs npuMeHeHUs pado4eil NPOrpaMMbl
PabGouass mporpamma yuebnoi aucturumabel OJ[.07 «Matematuka» sBisieTcs
4acThl0O OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl B paMKax TMOJTOTOBKH
CIIELIMATIMCTOB cpeaHero 3BeHa o cnenuaibHoctu CIIO 38.02.07 bankoBckoe Aeno
Ha 6a3e OCHOBHOI'O 00111eT0 00pa3oBaHUsI.
1.2 MecTo y4yeOHOH JUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl:
VYueOnas aucruruimHa OJ[.07 «Marematuka» BXOIUT B 00I1e00pa3oBaTeIbHbBIN
IUKJI W SBISAETCS O0SA3aTeNbHBIM 0a30BBIM TIPEIMETOM U3  005S3aTelbHOMN
npenMeTHoi obnactu «Matemaruka u uadopmarukay GI'OC COO.
1.3. leau u 3apaum y4yeOHOW IMCHUILIMHBI, TPeOOBAaHHSA K pe3yJbTaram
0CBOEHMS JUCHUILUIUHBI:
Heabio paboueil mporpaMMbl SIBJSETCS: OCBOCHHE OOYUYAIOIIMMUCS COJIEPKAHUS
yueOHoi mucumminabl OJ1.07 «Marematruka» B COOTBETCTBUU C TPeOOBaHUSAMHU
®I'OC cpemnero oOmero o0pa3oBaHHs C  ydyeToM NpodeccCHOHaTBHOM
HanpasieHHocTd PI'OC cpeanero npodeccuoHaIbHOTO 00pa30BaHuUs.
OcBoeHue Kypca JUCHHUILUIMHBI « MaTeMaTrKa IpeAnoiaraeT peuieHrue CIeIyomnux
3a1au4:
- (hopMupoBaHUe MPEACTABICHUS 00 UJIeIX U METOJaX MaTEMaTUKH; O MaTeMaTHKe
KaK YHUBEPCAJIbHOM S3bIKE HAyKH, CpEJCTBE MOJICIUPOBAHUS SIBICHUU U
MIPOILIECCOB;
- JIaTb BO3MOKHOCThH OBJAJCHUS S3BIKOM MaTeMaTUKH B YCTHOM W MHUCbMEHHOMN
dbopme, MaTEeMaTUUYECKUMH 3HAHUSIMUA U YMEHUSIMU, HEOOXOUMBIMU JIJIsl U3YUYEHUS
Y OCBOCHHUSI M30paHHOM CIIEMAIbHOCTH HAa COBPEMEHHOM YPOBHE;  pa3BUBATh
JIOTUYECKOE  MBIIUICHUE, aJTOPUTMHUECKYI0  KYJIbTYpy, MPOCTPAHCTBEHHOE
BOOOpaKE€HHE, MaTEMaTUYeCKO€ MBIIUICHHE W  HMHTYUIMIO, TBOPYECKHE
CIIOCOOHOCTH, HEOOXOIUMBIE JIJISI IPOJIOJKEHUSI CaMOCTOSTEIILHOM IESITEIbBHOCTH B
o0JlacTH MaTeMaTHUKW ¢ €€ TMPUIoKEeHW B Oyaymed mnpodeccruoHaIbHOMN
NEeATEIIbHOCTH;
- BOCHUTHIBATh CPEJCTBAMU MAaT€MAaTUKH KYJIbTYPbI JIMYHOCTH Y€pe3 3HAKOMCTBO C
UCTOPUEN Pa3BUTHUS MAaTEMAaTHUKH, DBOJIOLMEH MATEMAaTHUYECKUX WJEH; ITOHUMAaHUS
3HAYMMOCTH MaT€MaTUKH [ HAYYHO-TEXHUYECKOTO IMporpecca.

OcBoenune coxaepkanus ydeOonor mucuumiuabl OJ1.07 «Martematukay
o0ecreunBaeT JOCTHKEHHE 00YUaIOIMMUCS CIEAYIOIINX pe3yibmamaos:

Ilnanupyemblie pe3yJbTaTbl OCBOCHUS 0011€00Pa30BaATEIbLHOM JUCHUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Ko u HaumeHoBaHue IlnanupyemMsble pe3yJbTaThl 00yUeHHS

?;?)l;\::g Z;::;;,IX OO0umme JAucuuniimHapHbie
OK 01 Bei6upats - JIP27 roToBHOCTB K TPYAY, - [IPO1 BnangeTs MeTOAAMHU
CIIOCOOBI pelLIeHus OCO3HaHUE LIEHHOCTH JI0Ka3aTeNIbCTB, AITOPUTMAMHU
3a1a4 MacTepcTBa, TPYJOI00HE; peIlIeHNns 3a/1a4; YMEHUE
npodecCHOHATHLHON - JIP28 roTOBHOCTb K aKTUBHOI (dbopmMynHupoBaTh ONpeaeseHMs,




JCATCIIBHOCTH
MPUMCHHUTCIILHO
K pa3JIn4YHbIM
KOHTCKCTaM

JIEATETbHOCTH TEXHOJIOTUYECKON
U COIIMAIbHOW HAINpaBIEHHOCTH,
CIIOCOOHOCTH UHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHSTH TAKYIO
JIeSATETbHOCTb;

- JIP29 untepec K pa3inyHbIM
cdepam npodeccuoHaATbHON
JIeATEIBbHOCTH,

OBjajieHHe YHUBEPCAJIbHBIMHI
Y4eOHBbIMH NI03HABATEIbHBIMH
AeCTBUAMMU:

a) 0a30Bble JJOrHYecKHue
AeHCTBUA:

- MP5 camocTtositenbHO
dbopMynupoBaTh U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 ycranaBnuBarthb
CYILIECTBEHHBIN NMPU3HAK WU
OCHOBaHUS ISl CPAaBHEHMS,
KJIaCCU(UKAUU U 00O0OIICHNUS;
- MP7 onpenensats uenu
JIeATeTbHOCTH, 33]1aBaTh
napameTpbl U KpUTEPUHU UX
JIOCTH>KCHHS;

- MP8 BBIABIATH
3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBICHUSX;

- MP9 BHOCUTH KOPPEKTUBHI B
JIeATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU
MOCJIECTBUN NeITEIbHOCTH,

- MP10 pa3BuBaTh KpeaTUBHOE
MBIIIJICHUE TIPU PEIICHUN
JKU3HEHHBIX TTPo0sieM

0) 0azoBbIE
HCCJIeI0BATEIbCKHIE
NeCTBUSA:

- MP11 BnameTh HaBBEIKAMHA
y4eOHO-UCCIIeI0BATELCKON U
MIPOEKTHOM J1eATENbHOCTH,
HaBBIKAMH Pa3peIIeHUs
npobiuewm;

- MP16 BBISBIIATH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U
aKTyaJM3upOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€
pemIeHus, HAXOUTh apTYMEHThI
JUISL I0KQ3aTeIbCTBA CBOMX

aKCHOMBI U TEOPEMBI, IPUMEHATh
UX, IPOBOJUTD JOKa3aTEIIbHbIC
paccyKIeHUs B XO/I€ PELICHUs
3ajauy;

- [IP62 ymeTs oniepupoBath
MOHATUSMH: CTETICHb YHCIA,
Jorapu@m ymucia; yMeHue
BBITOJIHATH BBIYMCIICHUE 3HAUCHU
U peoOpa3oBaHMsl BEIPAXKEHUH CO
CTETICHSIMH U JIOTapu(Mamu,
npeoOpazoBaHus APOOHO-
palMOHATBHBIX BBIPAKECHUH;

- [IP63 ymeTs oniepupoBath
MOHATUSIMH: pallMOHATIbHBIE,
UppalnyvoHaIbHbIE,
[I0Ka3aTeIbHbIE, CTEIICHHBIE,
JorapupmMuyecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS
Y HEpaBEHCTBA, UX CUCTEMBI;

- [IP64 ymets onepupoBaTh
HOHATUAMU: (YHKIMS,
HeTpepbIBHAS (QYHKIIHA,
IIPOM3BO/IHAS, TepBOOOpa3Has,
OIIPEEICHHBIN UHTETPall; YMETh
HaXOJUTh IPOU3BOJIHbIE
AIIEMEHTAPHBIX ()YHKIIHH,
UCIIOJIb3YS CIIPABOYHbIE
MaTepHalibl; UCCIEI0BaTh B
MPOCTEUIINX CIydasx GYHKINU HA
MOHOTOHHOCTb, HAXO/IUTh
HanOOJIbIIIE | HANMEHBIITHE
3Ha4YeHUs1 GYHKLIUN; CTPOUTH
rpauKu MHOTOUYJICHOB C
UCIOJIb30BaHUEM alllapaTa
MaTeMaTHYeCKOro aHalln3a;
IPUMEHSTH IPOU3BOIHYIO MTPH
pEIIEeHNH 3a]a4 Ha JABM)KEHUE;
peaTh MpaKkTUKO-
OpUEHTUPOBAaHHBIE 33]1a4M Ha
HauOOJIbIIINE M HAUMEHbIIINE
3HAYCHUsI, Ha HAXOXKICHUE ITYTH,
CKOPOCTH U YCKOPEHUS;

- [IPGS ymeTs onepupoBaTh
MOHATUSMU: pallMOHaIbHAs
GbyHKIMS, OKa3aTenbHas
¢byHK1MA, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpUUYECKHE (DYHKIIUH,
oOpaTHble PYHKIINH; YMEHUE
CTPOUTH TPaPUKH N3YUEHHBIX
(yHKIUH, UCTIONB30BAaTh
rpaduKu Npu U3Y4EHUU




YTBEpKJICHUH, 33a/1aBaTh
napaMeTpsl U KPUTEPUU
pelIeHus;

- MP17 ananusupoBatb
MOJTYYCHHBIC B XOJI€ PEIICHUS
3a/1auu pPe3yJIbTaThl, KpUTUUECKU
OIICHUBATDH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTh nepeHOCUTH
3HAHMS B TO3HABATEIBLHYIO U
NPAaKTUYECKYIO 00JIACTH
JKU3HEIEATEILHOCTH;

- MP22 ymeTb UHTErpUpOBaThH
3HAHMS U3 Pa3HBIX MPEIMETHBIX
oOJacTen;

- MP23 BEIIBUTATH HOBBIE HJICH,
npeasiaraTh OpUruHaIbHBIC
MOAXObI U PEIICHHMS;

U CIIOCOOHOCTH UX
HCIIOIL30BaHHUA B
IM03HABATEIILHOM 1 COIIHAILHOM
MIPaKTHUKE

IIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHNN 3aa4 U3 IpYrux
y4eOHBIX IPEAMETOB U 337134 U3
peanbHOM )KU3HU; BBIPAXKATh
(bopMyIaMu 3aBUCUMOCTH
MEX/1y BEJIMYUHAMU;

- [IP66 ymeTh pemath TeKCTOBBIC
3a/1a4M pa3HbIX TUIOB (B TOM
Yucyie Ha MPOLEHTHI, 10U U
4acTH, Ha JIBIDKEHUE, paboTy,
CTOMMOCTb TOBapOB U yCIIYT,
HAaJIOTH, 3a1a4H U3 00J1acTH
yIIpaBJICHUs IUYHBIMU U
CeMeHHBIMU (PMHAHCAMM);
COCTaBJISATh BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBHIO 33/1auH,
UCCJIEIOBATh MOJIy4EHHOE
peleHne U OLleHUBATh
IPaBI0NO0I00HOCTb PE3YJIbTATOB;
- [IP67 ymeTs onepupoBaTh
MOHSTUSIMU: CPEIHEE
apupMeTHYeCcKoe, MeJMaHa,
HauOoJIbIlIEe U HAUMEHbLIEE
3Ha4YeHus, pa3Max, AUCIepcHs,
CTaH/IapTHOE OTKJIIOHEHHE
YKCI0BOrO Habopa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATH
MH(pOpMalLKIO, IPEJICTABICHHYIO B
TabIMIax, HA IHarpaMMax,
rpadukax, oTpaxkaronryro
CBOICTBA peaJIbHBIX ITPOLIECCOB U
SBJICHUH; TIPEJCTABIIATD
MH(OPMALIHIO C TTOMOLIBIO TaOIUI]
U MarpaMM; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM
quClie C IPUMEHEHUEM
rpauuecKux METOJ0B U
AIIEKTPOHHBIX CPEJCTB;

- [IP68 ymeTh onepupoBaTh
MOHATUSAMM: CIIyYalHBIA OIBIT U
cilydaifHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUHCIISATH BEPOSTHOCTD C
HCII0JIb30BaHNEM TpadudYecKuX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CIIOKEHHS] U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
bakThl 1 GOPMYIBI IPU PELLICHUH
3a]1a4; OLIEHUBATh BEPOSTHOCTHU
pealbHbIX COOBITHIA; 3HAKOMCTBO
CO CJIy4alfHBIMU BEJTMUMHAMH,




YMEHUE NPUBOIUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX
qucell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- [IP69 ymeTs oniepupoBath
MOHATUSAMH: TOUKA, PsMas,
IUIOCKOCTB, IPOCTPAHCTBO,
JIBYT'PaHHBIN yTrOJI,
CKpELMBAIOILUECS MPSIMBbIE,
[apaJuIeIbHOCTD U
HEePIEHANKYIAPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, IOl MEXAY
HPSMBIMHU, YTOJI MEXy IPSIMOI U
IJIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHHE
MEXy OIPSIMBIMU, PACCTOSTHUE
MEXy TUIOCKOCTSIMH; YMEHHE
UCIOJIb30BaTh MPH pEILICHUH 3a]a4
U3y4eHHBIE (PAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOILET0
MUDA;

- [IP610 ymeTtsb onepupoBath
HOHATUSMH: MHOTOTPAHHUK,
CEYeHHE MHOTOTPAaHHHUKA, KYO,
napajuieJenune, Ipusma,
nupamuia, GUrypa v HoBepxXHOCThb
BpAICeHHS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BPAIICHHS, TUIOCKOCTH,
KacaroIasicsi cepsl, HUIUHPA,
KOHYCa, TUIOMIA/h TIOBEPXHOCTH
UpPaMU/Ibl, IPU3MBI, KOHYCAa,
HUATUHIPA, TII0MAIL ChEepHI,
00BbeM Ky0a, MpsSMOYTOJIBHOTO
napauieNienume 2, MupaMuIbl,
NPU3MBI, HWIMHAPA, KOHYCa,
mapa; yMeHue nu3o0paxarh
MHOT'OI'PaHHUKH U IOBEPXHOCTH
BPAIICHHS, UX CEUYEHUS OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPE/CTB; YMEHHUE pPaclO3HaBaTh
CUMMETPHIO B ITPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh
NPaBUIHHBIE MHOTOTPaHHUKH;

- [IP611 ymeTs onepupoBath
MOHATHUSIMH: IBU)KCHHUE B
IIPOCTPAHCTBE, 0100HbIE (PUTYPBI
B IIPOCTPAHCTBE; MCIIOJIb30BATh
OTHOIIIEHHE TUIOIAAeH




MMOBEPXHOCTEH U 00bEMOB
NoJO00HBIX (PUTYp IIPU pELICHUN
3ajay;

- [IPG12 ymeTb BBIYUCIATH
reOMETPUUYECKUE BETUUUHBI
(mnmuHa, yroii, miowaas, o0beM,
IUIOIIA/b TOBEPXHOCTH),
UCTIOJB3Ys U3yYCHHBIE (POPMYIIBI
U METOJIBI;

- [IPG13 ymers onepupoBath
HOHATUSAMMU: MIPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJISIPHOE
IIPOU3BECHUE, YOI MEKIY
BEKTOpPAMH, CyMMa BEKTOPOB,
IPOM3BECHUE BEKTOPA Ha YHUCIIO;
HAXOJUTh C TOMOUIbIO U3yYEHHBIX
(bopMys1 KOOPAUHATHI CEPEUHBI
0Tpe3Ka, pacCTOSTHUE MEXTY
JBYMsl TOUKaMH;

- [IP614 ymetsb BbIOMpATh
MOAXOASAIINI U3yUYEeHHBI METO/1
JUIsl pelIeHUs 3a/1a4H,
pacrio3HaBaTh MaTeMaTHYECKUE
(akThl U1 MaTEMaTHYECKUE MOJIEIH
B IIPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE
MIPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUH
POCCHIICKON 1 MUPOBOM
MaTeMaTHYeCKOM HayKH.

- [IPG14 ymerts onepupoBath
MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHbIE KOMIUIEKCHbBIE
qucaa, MOJIYJIb U QpTyMEHT
KOMILIEKCHOTO uncia, hopma
3aIlMCH KOMIUIEKCHBIX YHCEeN
(reomeTpuueckas,
TPUTOHOMETpHUYECKast U
anrebpanyeckas); yMeTb
IIPOU3BOIUTH apUPMETHUECKHE
NEHCTBUS C KOMIUIEKCHBIMA
YHCIaMU; IPUBOINUTH IPUMEPHI
MCIIOJIb30BaHUsI KOMIUIEKCHBIX
qucell

OK. 02 Hcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOVCKA, aHaJIN3a U
UHTEPIIPETAIAN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE

B obJ1acTH
HAYYHOT'0 TMO3HAHMS:
- JIP36 chopmupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO

HEHHOCTH

- [IP65 ymeTh onepupoBaTh
MOHATHUSIMU: pallHOHATEHAS
(byHKLMS, TOKa3aTeIbHAS
¢byHKIMS, cTeneHHas QyHKIuS,
norapupmuyueckas GyHKIus,
TPUTOHOMETPHUYECKUE (DYHKIHIH,




TEXHOJIOTUH IS
BBITIOJTHEHMS 32/1a4
npodeccuoHanbHOM
JeATEIbHOCTH

pPa3BUTHS HAYKU U
0O0I1IeCTBEHHOH MPaKTHKH,
OCHOBAHHOT'O Ha JTUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOCI'O MECTa B
MOJIMKYJIbTYPHOM MHPE;

- JIP37 coBeplilieHCTBOBAHUE
SI3BIKOBOM M YUTATEIIHCKOM
KYJbTYpPbI KaK CpeACTBa
B3aUMOJICVCTBUS MEKITY
JIOJBMU U MO3HAHUS MUPA;

- JIP38 oco3naHue IIECHHOCTH
HAay4YHOU JEATEIbHOCTH,
TOTOBHOCTb OCYILIECTBIIATh
MIPOEKTHYIO U
HCCJIEI0BATEIIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U
B IpYIIIIE.

OBiaseHue yYHHBeEpPCAJIbHBIMH
y4eOHBIMH NMO3HABATEIbHBIMHU
JeHCTBUSIMH:

B) padoTa ¢ unopmaumeii:

- MP25 Bnageth HaBBIKAMU
MOJTy4eHUsT THPOPMAITUH U3
HWCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh
IOWCK, aHaJIu3,
CHCTEMAaTH3alLHI0 1
WHTEpIpeTauio nHHopMaIuu
pa3IMYHBIX BUIOB U (hopM
MIPE/ICTABJICHHS;

- MP26 co3naBaTh TEKCTEI B
pazIMYHBIX (hopMaTax ¢ yueToM
Ha3Ha4YeHHs nHpopMaIu u
1LIEJIEBOM ayTUTOPUH, BBIOMpas
ONTUMANBHYIO (hopMy
MIPECTABJICHUS U
BU3yaJIN3alUU;

- MP27 onieHuBarth
JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(popMaInu, ee COOTBETCTBUE
MPaBOBBIM U MOPaJIbHO-
ATUYECKUM HOPMaM;

- MP28 wucnoinb30BaTh CpesicTBa
MH(OPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B pEeIICHNUN
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 33/1a4 C
cobioieHreM TpedoBaHU
SPrOHOMUKHU, TEXHUKU

oOpaTtHble GYHKIIUU; YMEHUE
CTPOUTH TPaPUKH U3YIEHHBIX
(GyHKLHMH, UCIIONIB30BATh

rpad UKy pu U3y4eHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IpU
pEILIeHnN 3aa4 U3 IpYyrux
y4eOHBIX IPEMETOB U 3aa4 U3
peanbHON )KU3HU; BBIPAKATH
(dbopMynaMu 3aBUCUMOCTH
MEXly BEJINYMHAMU




0€30IaCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX
Y 3THYECKUX HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

- MP29 BnaneTh HaBbIKAMU
pacro3HaBaHMs U 3aLTUTHI
uHpopManuu,
nH(}pOpMaAITMOHHOM
0€30IMaCHOCTH JTUYHOCTH

OK.03 IlnanupoBath u
peaan30BBIBATH
coOCTBEHHOE
npodeccCuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENbCKYIO
JESITENIbHOCTD B
npodeCcCHOHAIBHON
cdepe, UCIIONIB30BAThH
3HAHUA 110 IPABOBOU U
(¢brHaHCOBOM
IpaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaITUIX

B ob6sacTi 1yX0BHO-
HPaBCTBEHHOT0 BOCIIUTAHUS:
- JIP16 cdhopmMupoBaHHOCTH
HPABCTBEHHOT'O CO3HAHWSI,
ATHUYECKOT0 TIOBEJICHUS;

- JIP17 cnocobHOCTH
OIICHUBATh CUTYALIUIO U
MPUHUMATH OCO3HAHHBIE
pellieHus, OpUESHTUPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE
HOPMBI U [IEHHOCTH;

- JIP18 oco3nanue mTu4HOTO
BKJIaJla B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

- JIP19 oTBeTCcTBEHHOE
OTHOIICHHUE K CBOUM
POIUTENAM U (WIIK) IPYTUM
YJIeHaM CEMbH, CO3aHUIO0
CEMbU Ha OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN
CEMENHOM KU3HU B
COOTBETCTBUU C TPAJULIASIMHA
HaponoB Poccuu;
OBiagenue
YHHUBepPCAJbHBIMU
peryasiTUBHbIMH
AEeCTBUAMMU:

a) caMOOpraHu3anms:

- MP42 camocTosiTeTbHO
OCYIIECTBIISTh
MO3HABATENBHYIO
JIESITEIIbHOCTb, BBISBIISTH
poOJIeMBbI, CTAaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE
3aa4u B 00pa3oBaTeNbHOMN
JESATSIIBHOCTH M KU3HESHHBIX
CUTYaIUsX;

- MP43 camocTOsATEIIBEHO
COCTaBIISITh TUIAH PEIICHUS
POOJIEMBI C YUETOM
HMMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1

- [IP63 ymeTs oniepupoBath
HNOHATHUSIMU: pAllMOHAJIbHbIE,
UppalOHAIIbHBIE,
[I0Ka3aTeIbHbIE, CTEIICHHBIE,
norapudmuyueckue,
TPUTOHOMETPUUECKHUE YPABHEHUS
Y HEPaBEHCTBA, X CUCTEMBI;

- [IPG10 ymetsb onepupoBath
MOHITUSIMH: MHOTOTPAaHHUK,
CEYeHHE MHOTOTPaHHHUKA, KYO,
napajuieNienune1, mpusma,
nupamua, purypa u
MOBEPXHOCTh BpallleHus,
WIMHIP, KOHYC, TIap, cdepa,
cedeHus (pUrypsl BpalieHus,
TUIOCKOCTB, Kacaromasicst chepsl,
HWIMH]IPA, KOHYyCa, TUIOIA b
MOBEPXHOCTU MUPAMUJIBI,
MPU3MBI, KOHYCa, IIMIHHIPA,
momas cheprl, 00beM KyOa,
IIPSIMOYTOJIBHOTO
napajuiesienune1a, TupaMusl,
MPU3MBI, IWIUHPA, KOHYCA,
mapa; yMeHue n3o0paxarh
MHOT'OI'PaHHHUKH U IOBEPXHOCTHU
BpallleHUs1, UX CEYEHUsI OT PyKH,
C TIOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJIICTB; YMETh Paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETbh pacro3HaBaTh
NPaBUIHHBIE MHOTOTPaHHUKH;

- [IP613 ymeTb onepupoBaTth
MOHITUSIMH: TIPSAMOYTOJIbHAs
CUCTEMA KOOPJMHAT,
KOOPJMHATHI TOUKH, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAJISIPHOE
MIPOU3BEICHUE, YTOJ MEXKITY
BEKTOPAMH, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha
YKCII0; HAXOAUTH C IIOMOIIBIO
M3YYEHHBIX (POPMYI KOOPIMHATHI




MPEANOYTEHU;

- MP44 naBaTh OlICHKY HOBBIM
CUTYaIUsIM;

-  MP48 ciocobcTBOBATH
(GhOpMHUPOBAHHIO U
IIPOSIBIICHUIO IIUPOKOU
SPYAMIIMU B Pa3HBIX 001aCTAX
3HaHWH, MOCTOSIHHO MOBBIIIATH
CBOM 00pa3oBaTebHBIN U
KYJIbTYPHBI! YPOBEHb;

0) CAMOKOHTPOJIb:

- MP51 ncnonb30Bath MpUeMbl
peduiekcuu sl OLEeHKU
CHUTYalllH, BEIOOpa BEPHOTO
peleHus;

- MP52 ymers oueHuBarh
PUCKHU u CBOEBPEMEHHO
MPUHUMATh pEUICHUsI M0 HUX
CHUKCHHUIO;

B) SMOIUOHAJIbHBIH
HHTEJIEKT,
NPeANnoJIarawuuii
¢pOopMHUPOBAHHOCTD:

- MP55 BHYTPEHHEN
MOTHBAIIHH, BKJIIOUAIOIIEH
CTPEMIICHHE K JOCTH)KCHHIO
eI U YCIeXy, ONTUMH3M,
WHUIIUATUBHOCTb, yMEHUE
JIEHCTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;
- MP56
BKJIFOYAIOLIEH CIOCOOHOCTH
MOHUMATh AMOITMOHAIIEHOE
COCTOSIHME JIPYTUX, YUYUTHIBaTh
€ro  TpH  OCYIIECTBICHUH
KOMMYHHKAIMH, CIIOCOOHOCTH
K COYYBCTBHIO u
CONEPEKUBAHUIO;

- MP57 conyanbHBIX HaBBIKOB,
BKJTFOYAIOIITUX CIIOCOOHOCTh
BBICTpAWBaTh  OTHONICHHUS C
JIPYTHUMH JTIOJbMU, 3a00TUTHCH,
MIPOSIBIIATH WHTEpEC u
pa3peniaTb KOHQIUKTHI

SMITATHH,

CepeIMHBI OTPE3Ka, PACCTOSTHHE
MEXY IBYMSI TOUKaMU

OK. 04 DddexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

- JIP2 roTOBHOCTB K
CaMOpa3BUTHIO,
CaMOCTOSATEILHOCTH U
CaMOOITPEETIECHHUIO;

- MP4 oBnaneHune HaBbIKAMU
y4eOHO-UCCIIeI0BATEIHCKOM,
MIPOEKTHOM U COLIMATIbHOM
e TCILHOCTH;

- [IP68 ymeTh onepupoBaTh
MTOHATHSAMM: CIIY4aiHBIA OIBIT U
ciryyaitHoe coObITHE,
BEPOSITHOCTH CIIy4ailHOTO
COOBITHSI; YMETh BBIYUCIATH
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpadu4ecKux METO/IOB;
MIPUMEHSTH (POPMYJIBI CIIOKEHHS




OBiaanenue
YHHBEPCAJIbHbIMHA
KOMMYHHMKATHBHBIMH
JeHCTBUSAAMM:

0) coBMecTHAas
AeATEJIbHOCTD:

- MP35 nonumars u
KCIIOJIH30BaTh MIPEUMYILIECTBA
KOMAaHIHOH U
WHIUBUIYAIBHON pabOTHI;

- MP37 npuHuMars e
COBMECTHOM ICATCILHOCTH,
OpraHU30BbIBaTh U
KOOPJIMHUPOBATH JCHCTBUS 10
ee JTOCTIIKECHHUIO: COCTaBIISITh
IIJIaH IEUCTBUH, paclpeaciaTh
pOJIK C yU€TOM MHEHUU
YYaCTHUKOB 00CYX1aTh
pe3ynbTaThl COBMECTHOM
paboThI;

- MP40 xoopauHUpOBaTh U
BBITIOJHSATH pa0OTy B YCIIOBUSIX
peanbHOro, BUPTYaIbHOTO U

KOMOMHHPOBAHHOTO
B3aUMO/ICICTBHUS;

-  MP41 OCYLIECTBIIATh
MO3UTUBHOE  CTPATErH4ecKoe
MOBEICHHE B Pa3IUYHBIX
CUTYalusX, MPOSIBIISATH

TBOPYECTBO U BOOOpaKEHHE,
OBbITh MTHUIIMATUBHBIM.
Osuanenue
YHHBEPCAJIbHBIMH
peryisiTHBHBIMH
NeUCTBUAMM:

r) NIpUHATHE ce0s W APYrux
Jofei:

- MP59 npuHMMaTe MOTUBBI U
apryMeHThl JIpYTUX JIojed 1pu

aHaJIn3e pE3yIbTaTOB
JeSITEIIbHOCTH;
- MP60 npusHaBaTh CBOE

IIpaBO M IPaBO APYIHX JHOJEH
Ha OIINOKH;

- MP61 pa3BUBaTh
CHOCOOHOCTh TMOHUMATh MHp C
MO3UIMH JIPYTOro YeJoBeKa

1 YMHOKE€HHSI BEpPOSTHOCTEM,
KOMOMHATOpHBIE (DAaKThI U
(hopMyIIbI IpU pELICHUH 3a7a4;
OLICHUBATh BEPOSITHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO
CO CJIy4aliHbIMHU BEJIMYMHAMMU;
YMEHHE MIPUBOJIUTH IPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJIBIINX
yycell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

OK 05 OcyiiecTBasiTh
YCTHYIO M MTUCbMEHHYIO
KOMMYHUKAITUIO Ha
roCyJapCTBEHHOM
si3pIke Poccuiickoi

B o00JgacTtu 3cTreTH4ecKoro
BOCIIUTAHUS:
- JIP20 JCTETUUECKOE

OTHOLICHUEC K MHUPY, BKJIIOYas
9CTCTUKY 6I)ITa, HAY4YHOIO H

- [IPG7 ymeTs onepupoBaTh
MOHATUSMU: CpEIHEE
apudMeTHIecKoe, MeraHa,
HauOoJplIIee U HaUMEHbIIIEee
3HAYEHUs, pa3Max, IUCIEPCHUs,




®denepalyiv ¢ yueTom TEXHUYECKOTO TBOPUYECTBA, | CTAHAAPTHOE OTKIOHEHHE
ocoOeHHoCTeH cropra, Tpyaa U | 4YUCIOBOTO HabOpa; yMEHUE
COLIMATILHOTO U OOLIECTBEHHBIX OTHOILIEHUIA; U3BJIEKATh, THTEPIPETUPOBATH
KYJIbTYPHOTO - JIP21 CIOCOOHOCTh | MH(OPMAIIHIO, TIPEICTABICHHYIO
KOHTEKCTa BOCIPUHUMATH pasiuuHble | B TabiuIax, Ha AMarpaMmax,
BUJbI WCKYCCTBA, TPAAHMIMH U | TpaduKax, OTPaKaroulyro
TBOPUYECTBO CBOEr0 U JPYrUX | CBOICTBa peaslbHBIX MPOLIECCOB
HapoJoB, OIYIIATh | W SIBJCHUH; IPEICTABIIATD
ASMOLIMOHANIBHOE  BO37eicTBHE | MHGOPMAIUIO C TOMOIIBIO
HCKYCCTBA, TaOJIUIl ¥ TUarpaMm;
- JIP22 y0OeXIEHHOCTb B | HMCCIIEIOBATh CTATUCTUYCCKUE
3HAQUUMOCTU [UJIsl JIMYHOCTH W | JaHHbBIC, B TOM YHCIIE C
olmiecTBa OTEYECTBEHHOTO U | MPUMEHEHUEM rpapuuecKux
MHPOBOTO HCKYCCTBa, | METOJOB M JIEKTPOHHBIX
ATHUYECKUX KYJIBTYPHBIX | CpPEICTB;
TpaauLui 51 HapoaHoro | - IIPG9 ymers onepupoBath
TBOPYECTBA; MOHSTUSAMHU: TOUKA, TIpsiMas,
- JIP23 FOTOBHOCTh K | INIOCKOCTh, IPOCTPAHCTBO,
CaMOBBIPDOKEHUI0O B  Pa3HbIX | JABYIPaHHBIN yro,
BHJIaX MCKYCCTBA, CTPEMJICHUE | CKPEIIMBAIOIIHECS MPSMBIE,
MPOSIBIISITH KayecTBa | MapajuieNbHOCTD U
TBOPYECKOH JIMUHOCTH; NePHEHANKYISPHOCTD MPSIMBIX U
OBJajeHune IJIOCKOCTEH, YToa MEeX1y
YHHBEpPCAJbHbIMH PSIMBIMH, YTOJI MEXIY MPSAMOMN
KOMMYHUKATHBHBIMU U TUIOCKOCTBIO, YTOJI MEXIY
NelCTBUAMMU: MJIOCKOCTSIMH, PACCTOSTHUE OT
a) o01eHue: TOYKH JIO TIJIOCKOCTH,
- MP30 OCYILIECTBIIATh | PACCTOSIHUE MEXY IMPSIMBIMH,
KOMMYHUKAITIU BO BCEX | PAaCCTOSHHUE MEXITY
cdepax KHU3HY; IJIOCKOCTSIMU; YMETh
- MP31 pacrno3HaBaTh | MCIHOJB30BaTh IPU PELLICHUU
HeBepOaIbHbIe CpelcTBa | 3a1a4 u3yuyeHHbIC (PAKThHI U
001IeHUsI, TIOHUMATh 3HAYCHUE | TEOPEMBI INIAHUMETPUU; YMEHUE
COIMAIbHBIX 3HAKOB, | OILIEHHWBAThH pa3Mephl OOHEKTOB
pacmo3HaBaTh  MPEANOCBUIKK | OKPY’KAOIIEro MUpPa
KOH(MJIMKTHBIX  CHTyalluil W
CMATYATh KOH(MIUKTHI;
- MP34 pa3BepHyTO U JJIOTHYHO
W3JIaraTh CBOIO TOUYKY 3pPEHUS C
UCIIOJIb30BAaHUEM  SI3BIKOBBIX
CPEJCTB
OK.06 ITposBisaTs - JIP1 oco3Hanue | -IIP613 ymers onepupoBaTh
TPaKJIaHCKO- 00y4JalMUMHUCA  POCCHICKONW | TOHATHUSMHU: MIPSIMOYTOJIbHAS
MaTPUOTUUYECKYIO TpaKJIaHCKOW MJICHTUYHOCTH; cucTeMa KOOp/INHAT,
MO3HUILINIO, - JIP4  ueneHamnpaBlI€HHOE | KOOPAMHATHI TOUYKH, BEKTOD,
JIEMOHCTPHUPOBATH pa3BUTHE BHYTPEHHEH MO3UIIMK | KOOPJIUHATHI BEKTOPA,

OCO3HAHHOE MOBEJCHHUE
Ha OCHOBE
TPaAUIIMOHHBIX
POCCHICKHX TYyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM

JUYHOCTH HAa OCHOBE JYXOBHO-
HPAaBCTBEHHBIX LEeHHOCTEeH
HapoJ0B Poccuiickoi
denepanny, HCTOPUYECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX

TpaguIui, ¢dbopMupoBaHue

CKaJISIPHOE MPOU3BEIEHUE, YTOJI
MeX/1y BEKTOpaMu, CyMMa
BEKTOPOB, ITPOU3BEACHUE
BEKTOpa Ha YKCII0; HAXOJIUTh C
MIOMOIIIBIO N3YYEHHBIX (hopMyIT
KOOpPJMHATHI CEPEIMHBI OTPE3Ka,




YHCIIe C YYETOM
rapMOHM3aLUU
MEXHAIIMOHAIbHBIX U
MEXPEJIUTUO3HBIX
OTHOUICHU, TIPUMEHSTH
CTaHJaPThI
AHTUKOPPYIMLIHUOHHOTO
MOBEICHUS

CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AHTUKOPPYILIUOHHOIO
MHUPOBO33PEHUS,
IIPaBOCO3HAHUS,
HKOJIOTMUYECKOM KYJIBTYpHI,

CIIOCOOHOCTH CTaBUTh LICIH H
CTPOUTH KU3HEHHBIC TJIaHBI;

B uyactu  rpakaaHckoro
BOCIIUTAHMS:

- JIP6 oco3Hanue
KOHCTUTYIIMOHHBIX ~ TIpaB |
00s13aHHOCTEH, yBa)KEHUE
3aKOHA W MPABOIIOPSIIKA;

- JIP7 IIPUHATHE
TPaIUITMOHHBIX
HaIlMOHAJIbHBIX,
00I1IeYEeIOBEYECKUX
T'YMaHUCTHYICCKHX u
JIEMOKPATHYECKUX IIEHHOCTEH;
- JIPS FOTOBHOCTh
MIPOTHBOCTOSATH HJIE0JIOTUH
IKCTpPEMH3Ma, HAIMOHAIN3MA,
KceHo(poOuH, IUCKPUMHUHAIIUN
1o COIMATILHBIM,
PEIIUTHO3HBIM, PacoBbIM,
HAI[MOHAJILHBIM MTPH3HAKAM;

- JIP9 TroOTOBHOCTH BECTH
COBMECTHYIO JESTEIbHOCTh B
WHTEpecax TPaXTaHCKOTO
o0miecTBa, y4yacTBOBaTb B
CaMOYTIPaBIICHUU B
0011eo0pa3oBaTeIbHOM
OpTraHu3aIuu u JIETCKO-
IOHOIIECKMX OpTaHHU3aIusiX;

- JIP10 yMEHHE
B3aMMOJICHCTBOBATh c
COIMAJILHBIMA WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIHSIMH
¥ Ha3HAYEHHEM;

- JIP11 TOTOBHOCTD K
ryMaHUTapHOU u
BOJIOHTEPCKOU JESITETbHOCTH;
NATPHOTHYECKOT O
BOCIIUTAHMSI:

- JIP12 cdopmMupoBaHHOCTH
POCCHUICKOMN IPaKIaHCKOU
UJCHTHYHOCTH, IAaTPUOTHU3MA,
YBaXEHHUSI K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH
nepen PonuHoM, ropmoctu 3a

CBOUX

paccTositHue MEXAy ABYMs
TOYKaMU;

- [1P614 ymeTh BbIOUpATH
MOJIXOASIINN U3YyUYEHHBIM METO/T
JUISl peLEHUs 3a/1a4u,
pacrno3HaBaThb MaTEMaTH4YECKHE
(hakThl 1 MaTeMaTHYECKHE
MOJIENH B IPUPOJHBIX U
OOIIECTBEHHBIX SIBJIICHUSX, B
HCKYCCTBE; YMEHUE IPUBOJUTH
IpUMEPBI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U
MUPOBOU MaTEMaTUYECKON
HayKH.

- [IPG8 ymeTs onepupoBaTh
HNOHATUSMH: CIIy4alHBIN OIBIT U
clly4aifHOe coObITHE,
BEPOSITHOCTH CIIy4alHOT'O
COOBITHS; YMETh BBIYHUCIIATH
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpaduuecKux METOOB;
IPUMEHATH (POPMYJIBI CII0KEHUS
Y YMHOKEHHUS BEPOSTHOCTEM,
KOMOWHATOPHBIE (DaKTHI U
(hopMyIIbI IpU peLICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH
peaJIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMU BEJIMYMHAMU;
yMEHUE TTPUBOAUTH TIPUMEPHI
IPOSIBJIIEHUS 3aKOHA OOJIBIINX
yKcell B IPUPOIHBIX U
OOIIIECTBEHHBIX SBICHUAX




CBOM Kpaii, cBoro PonuHy, cBOit
S3BIK M KYJIBTYPY, TPOILIOE H
HaCTOsIIee
MHOTOHAIIMOHAJIBLHOTO Hapoja
Poccuu;

- JIP13 LICHHOCTHO®E
OTHOIIICHHUE K
rOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOTHOMY
HACJICIUIO, MaMSITHHUKAM,
TpaguiusaM HapojoB Poccuu,
JoCcTHKEeHUsM Poccuu B Hayke,
HCKYCCTBE, criopre,
TEXHOJIOTHSIX U TPYJE;

- JIP14 naeinas
yOEXKJIEHHOCTh, TOTOBHOCTH K
CITY)KCHHIO u 3alIuTe
OTteuecTBa, OTBETCTBEHHOCTH
3a ero cyas0y;

- MP1
o0y4armuMucs
MEXKIPEIMETHBIC TOHATUS H
YHHUBEpCaIbHbIC y4eOHbIe
JIecTBUS (perynsTHBHBIEC,
II03HABaTEIIbHBIC,
KOMMYHHKATHBHBIC);

- MP3 cnocobHOCTH  HX
HCIIOIb30BaHUS B
IM03HABATEIILHOM M COITHAIbHOM

OCBOCHHBIC

NpaKkTUKe,  TOTOBHOCTh K
CaMOCTOSITEIIBHOMY

IUTAHUPOBAHHIO u
OCYIIIECTBIICHUIO yueOHOU
JeSTeIbHOCTH,  OpraHU3aLUU
y4eOHOr0 COTPYAHHUYECTBA C
He1arornyeckKuMm

pabOTHUKAMU U CBEPCTHUKAMH,
K Yy4Y4aCTHUIO B TIOCTPOEHUU
VHIUBUyJIbHOMN
00pa3oBaTeNbHOIN TPACKTOPUH;
- MP4 oBnanenne HaBBIKaMHU
yueOHO-UCCIIeI0BATENbCKOH,
MPOEKTHOM U COLIMaTbHON
JIeSTeIbHOCTH

OK.07 CopeiicTBOBaThH
COXPaHCHHIO
OKpYKaroIIel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
U3MCHEHUH KJIMMarTa,
TPUHITUITBI
OEPEKITUBOTO

- HE IpUHUMATH JICWCTBUS,
MIPUHOCSIIINE Bpen
OKpYXKarolIleH cpee;

- JIP34 ymetrs mpOrHo3upoBaTh
HEeOIaronpusITHbIE
JKOJIOTUYECKHE  MOCJICICTBHS
NPEANPUHUMAEMBIX JEHCTBUH,
MPEIOTBpAIATh HX;

- [IP64 ymeTs onepupoBaTh
MOHATUSIMU: QYHKIIHS,
HenpepbIBHAA QYHKINA,
MPOM3BOHAS, TIEPBOOOPA3HAS,
OINpPEEIIEHHBI HHTETPAIL; YMETh
HaXOJUTh MPOU3BOJIHBIE
AJIEMEHTAPHBIX (QYHKINH,
HCIIOJIb3YS CIIPABOYHbIE




IIPOU3BOJICTBA,
3P PEeKTUBHO
JIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYaLUsAX

- JIP35 pacmdpuTh  OMBIT
NEATEIbHOCTH DSKOJOTHYECKOU
HaIpPaBJIECHHOCTH;

0) 0azoBbIE
HcCJIe0BaTeIbCKHe
JelCcTBUA:

- MP18 naBathb OLIEHKY HOBBIM
CUTYyaIlUsIM, BHOCUTh
KOPPEKTHUBBI B JIESITEIBHOCTb,
OLICHUBATh COOTBECTCTBHEC
pPEe3yJIbTATOB 1ENSIM;

- MP19 pazpabarbiBaTh mi1aH
pemieHus: MpooOJeMbl C y4eTOM
aHanusa HMECIOIIUX CSI
MaTepUaIbHBIX n
HEMaTepUAIbHBIX PECYPCOB;

- MP20 OCYILECTBIIATH
LeJICHANPABIECHHbBIN TIOUCK
nepeHoca CpeACTB U CIOCOOOB
JIEHUCTBUSA B
poecCHOHANBHYIO CPey;

- MP21 ymerp mnepeHOCUTH
3HaHUS B IIO3HABATEIIbHYIO U
IIPAKTUYECKYIO oOnactu
JKU3HEACATCIbHOCTH;

0) coBMecTHast
AeATEJIbHOCTD:

- MP39 npennaratb HOBbIE

IMPOCKThI, OLCHUBATL HUACU C
MMO3UIINH HOBU3HEI,
OpUTrHHaJIbHOCTH,

HpaKTquCKOﬁ 3HAYMMOCTH

MaTepHalbl; UCCIEI0BaTh B
NPOCTEUIINX CIydasx QYHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh
HanOOJIbIINE M HANMEHBIITNE
3Ha4yeHus1 QyHKLUUN; CTPOUTh
rpaMKyu MHOTOYJICHOB C
UCIOJIb30BaHUEM alllapara
MaTEMaTHUYECKOI0 aHaJIn3a;
IPUMEHSATH [IPOU3BOIHYIO IIPU
peLIeHNH 3a/1a4 Ha JBHKEHHE;
pelarh MpaKTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 Ha
HauOOJIbIINE U HAUMEHbIIINE
3HAYEHUs, Ha HAXOXKCHUE ITYTH,
CKOPOCTH M YCKOPEHUS;

- [IPG11 ymers onepupoBatrh
HNOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, I0J00HBIE
(burypsl B IpOCTPaHCTBE;
MCII0JIb30BaTh OTHOILIEHUE
IIoIIael NoBepXHOCTEH U
00BeMOB OAOOHBIX (GUTYp TPU
peLIeHUH 3aa4;

- [IPG11 ymeTb BHIYUCIATH
reOMETPUUYECKUE BETUUUHBI
(mymuHa, yroi, mioWaas, 00beM,
IJI0UIA/1b TIOBEPXHOCTH),
UCMOJb3Ys U3yYEHHbIE (POPMYIIBI
Y METOJIBI

I1K 1.1. OcymecTBisATh
pacueTHO-KaccoBOe
o0cCITy’)KUBaHUe
KIIMCHTOB

OBiaagenue
YHHMBeEPCAJbHbIMH
KOMMYHUKATHUBHBIMU
JelcTBUAMU

0) COBMeCTHAs 1eITeJIbHOCTD:
- MP35 nouumars u
WCIIO0Bb30BaTh IPEUMYILIECTBA
KOMaHJIHOM Y WHJIUBUIYTbHOMN
paboThI

- MP37 npunumars nenun
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPJAMHUPOBATH JEHCTBUS 110
€€ IOCTHIKEHUIO: COCTABJIATh
IUJIaH IEUCTBUM, PACIIPEECIATD
pOJIM C y4€TOM MHEHUI
Y4aCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM:
paboThI

- [IP614 ymeTb BbIOUpaTh
MOJIXOASIINN U3yYEHHBIM METO/T
JUISl pELLICHUs 3a/1a4H,
pacrno3HaBaTh MaTeMaTHYECKHE
(akThl 1 MaTeMaTHYECKUE MOJIEITN
B IIPUPOHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE
MIPUBOJIUTH TPUMEPDI
MaTEMaTHYECKUX OTKPBITHH
POCCUICKON 1 MUPOBOU
MaTeMaTHYECKON HayKH.




OcBoenne conepxkanusi yueonoro npeamera OJ1.07 «MaremaTtuka» obecrneunBaeT
dbopmupoBaHue y 00y4aAIOUIUXCS AUYHOCHIHBIX PE3YIbMAM 08 60CHUMAHUSL:

JIP 4 [IlposBisiomvii W JEMOHCTPUPYIOIIMN YBaXXCHUE K JIOISIM TpyJa,
OCO3HAIOUIMHI IIEHHOCTh cOOCTBeHHOro Tpyaa. CTpemsuiics Kk GOpMUPOBAHUIO B
CETEBOM cpejie JIMYHOCTHO U MPOdeCcCHOHANBHOIO KOHCTPYKTUBHOTO «IIHM(PPOBOIrO
caena.

JIP13. CoOmogaromuii B cBoeH MNpodeCCUOHATIBHONW JEATeITbHOCTH STUYECKHUE
MPUHLNIBL: YECTHOCTH, HE3aBUCUMOCTH, MPOPECCUOHATBHOTO CKENTUIIA3MA,
MPOTUBOJICUCTBHSI  KOPPYIIIMA H  DKCTPEMHU3MY, OOJANAIOMMUA  CUCTEMHBIM
MBIIJICHUEM H YMEHHEM IIPUHUMATh pEIICHUE B YCIOBUAX pHUCKA U
HEOIPEICICHHOCTH

JIP 14. TOTOBBIf COOTBETCTBOBATH OXHIAHUSIM pabOTOJATENECH: TPOCKTHO-
MBICISIIINANA, 3(P(EKTUBHO B3aUMOJCHCTBYIOUIMHA C 4iI€HAMH KOMaHAbBl U
COTPYIHUYAIOIIMA €  APYTMMU  JIOJAbMH,  OCO3HAaHHO  BBINOJIHAOIIUN
npodeccruoHaabHbIC TpebOoBaHuUs, OTBETCTBEHHBIH, MYHKTYaJIbHbIU,
JTUCIUTUTMHUPOBAHHBIN, TPYAOIIOOUBBINA, KPUTUUECKUA MBICISIINM, HAIIETIEHHBIN Ha
JIOCTI)KEHHUE TIOCTABJICHHBIX II€JIeH; JIEMOHCTpHUPYIOUUH MpodheCcCHOHATBHYIO
KU3HECTOUKOCTh

JIP20. OpreHTUPOBaHHBIN HA Pa3BUTHUE MPEAIIPUHUMATEIBCKAX HABBIKOB

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCHUILIUHBI
2.1 O0bem yueOHOM JUCHMINIMHBI U BUABI Y4e0HOH padoThI

Bupa yueoHoi Oo0bem B
padoThl yacax

O0bem 00pa3oBaTeIbHOI NPOrPAMMBbI JUCHHUILIHHbBI 340
B TOM YHCJIE:
OCHOBHOe cojIep:KaHue 288
B TOM YHCJIE:
TEOPETUICCKOE 00yUCHHE 222
PAKTHYECKUE 3aHATUS 66
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHne 46
NMPUKJIAJTHOT0 MOTYJISA)
IPAKTHYECKUE 3aHATUS 46
IIpomeskyTouHasi arrecranus (IK3aMeH) 6




2.2. TemaTuyeckuii JIaH u coaep:xxkanne tucuuiinabl O/1.07 Martemaruka

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M pPodeccHOHAJIbLHO- Popmupyemvie
HaumenoBanue . O0beM KomMnemeHyuu,
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI
pa3aesioB M TeM MOZY1b (pH HATHYMH) 4acoB | JIUYHOCMHbIE, NPeOMemHble
u pe3yipmamal
1 2 3 4
OcHoBHoOe coJepkaHue
Pa3nea 1. IloBTopenne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Conepskanne y4e6HOro MaTepuasia OK 01, OK 02, OK 03, OK04,
Llens 1 3a1a4n Ba3oBble 3HaHMS W YMEHHS II0 MaTeMaTHKe B NpOo(PEecCHOHANLHOW M B OK 05, OK 06, OK07
MaTeMaTUKH IpH MMOBCETHEBHOU J€STEIBHOCTH. IIK 1.1
OCBOCHHH CIIENUAIBHOCTH | KOMOMHMPOBAHHOE 3aHSATHE 2 JIP4, JIP 13, JIP14, JIP20
Tema 1.2 Copep:xanue yueOHOro MaTepuana [1P61- I1P614
Yucna v BHIYMCICHUS. JleicTBUSI HaJl MTOJIOXKUTEIBHBIMU U OTPULIATEIIBHBIMU YHCIaMH, OObIKHOBEHHBIMU U
Beipaxxenus u JECSITUUHBIMH IPOOSMU.
npeoOpa3oBaHus JleiicTBusI co cTeneHsIMU, GOpMYJIbl COKPAIIEHHOTO YMHOKEHUSI. 2
KombunmnpoBanHoe 3ansrue
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (CoiepKaHNe PUKJIAHOTO
I'eomeTpus Ha TUIOCKOCTH | MOAYJISA)
Bunel nnockux ¢Guryp u ux miomaib.
[IpakTHKO-OpHEHTHPOBaHHbIE 337]a4l B Kypce T€OMETPUH Ha TIOCKOCTH 2
IIpakTnueckoe 3aHATHE
Tema 1.4 Coneprkanne yueOHOro MaTtepuasia
ITponientHeie Beruucaenus | [TpocTele MpOLEHTHI, pa3Hble clIOCOObI UX BhIYMCICHUs. CI0XKHbBIE TPOIEHTHI
[IpakTrueckoe 3aHsTHE 4
Tema 1.5 Coneprxanne y4eOHOT0 MaTepuasa
YpaBHenus U HepaBeHCTBa | JIMHeHHbIE, KBaJIpaTHbIE, IPOOHO-TMHEHHbIE YpaBHEHHS U HEPABEHCTBA
IIpakTHUECKOE 3aHATHE 2
Tema 1.6 Conepxanue yueOHOro MaTepuasa
Cucremel ypaBHeHH U | CiocoOBI pEIICHHs CHCTEM JIMHEHHBIX ypaBHeHH . CHCTEMbI HEPAaBEHCTB
HEPABEHCTB KoMbuHmpoBanHoe 3aHsTHe 6
Tema 1.7 Coaeprxkanue yueOHOIro MaTepuaJia
BxonHoit KOHTPOJIB Boruncnennss u npeoOpa3zoBaHusi. YpaBHEHUs U HepaBeHcTBa. [‘eomerpus Ha
TIJIOCKOCTH 2




\ KontponbHas padota

Pa3ned 2 IlpsiMble M JIOCKOCTH B MIPOCTPAHCTBE 20
Tema 2.1. Coneprxkanue y4eOHOro MaTepuasia
OCHOBHBbIE MOHATUS IIpenmer crepeomerpun. OCHOBHbIE TOHATHUA (TOYKa, NpsAMas, ILIOCKOCTb,
CTEpEOMETPHH. npoctpaHcTBo).  OCHOBHBIE — akcHMOMBI  cTepeoMmeTpuu.  Ilepecekaromuecs, 2
PacnionokeHnue npsAMBIX U | mapajuieNibHble M CKpeUIMBamomuecs npsMbeie. [Ipu3HaKk ©  CBOKMCTBO
IJIOCKOCTEN CKpeIIMBAOIMUXCs NpsMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.2. Copepxanne yaeOHOro MaTepuana
[MapamnensHocTh NpsAMbIX, | [TapannensHble mpsiMas U miockocTs. Omnpexpenenue. Ilpusnak. CaoiictBa (c
IIPSIMOM U TUIOCKOCTH, nokaszatenbetBoM). [lapamnensusle wiockoctu. Onpenenenue. [Ipusnak. ColicTBa
IJI0CKOCTEN (c nmoxazarenbcTBOoM). Terpasap u ero snemeHThl. llapannenenumen u ero
aneMeHThl. CBONCTBA MPOTUBOIIOJIOKHBIX I'paHEl U AUAroHajell napajsenenumnea. 6
IToctpoenune ceuenuii. Pemenue 3amay.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Copep:xanue yueOHOro MaTepuana
[lepnieH IUKYISIPHOCTD [lepnennukynspueie npsimble. [lapannenbHble NpsiMble, NEPHEHAUKYISPHBIE K
IPSIMBIX, IPSAMON U m0ckocTH. [Ipu3Hak nepneHauKynsIpHOCTH MPSMOM U IJIOCKOCTH. [{oKa3aTenbCTBo.
IIJIOCKOCTH, TUIOCKOCTEN Ilepnenpukynsap w HakinoHHas. IlepnengukyisipHsle 1uIockocTu. [Ipu3Hak
MIEPIEHIUKYJIAPHOCTHU IUIOCKOCTEN. JloKa3aTenbCTBO.
PaccTosiHus B mpocTpaHCTBE 2
KomOnHupoBaHHOE 3aHsITHE
Tema 2.4. Coneprkanne yueOHOro MaTtepuasia
Teopema o Tpex Teopema o Tpex mnepneHaukyispax. /okasaTenbcTBO. Yronm Mexay HpsAMON M
MEPICHINKYIIpax IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTSMH 4
KomOunupoBanHoe 3aHsTne
Tema 2.5. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (CoiepKaHNe MPUKJIATHOTO
[TapannensHele, MO/1YJIfA)
NEPIEHIUKYIIPHBIE, AxkcuoMbl  crepeomeTpun.  [lepneHAMKYISIPHOCTH  HPSMOW M IUIOCKOCTH,
CKpeIlMBaoIuecs MapajyieNbHOCTb IBYX MPSIMBIX, MePIEeHIUKYISIPHBIX IJIOCKOCTH, 4
psiMbIE NIEPIEHIUKYJIIPHOCTD MJI0CKOCTEN
[IpakTnueckoe 3aHsTHE
Tema 2.6. Coneprxanne y4eOHOT0 MaTepuasa

Pemenue 3anau. IIpsmeie

Pacnonoxenue MPSMBIX U IUIOCKOCTEM B IIPOCTPAHCTBC. HepHeHI[I/IKy.H}IpHOCTL )41

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OK07

IK 1.1

JIP4, JIP 13, JIP14, JIP20

[1P61- I1P614




" IIJIOCKOCTH B

MapajuleNIbHOCTh NMPSIMBIX U M1ockocTel. CKpelmuBaromuecs npsmbie

IIPOCTPAHCTBE KoHTponbHas paboTa 2
Pa3jnen 3. KoopauHaTsl 4 BEKTOPBI 16
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK 02, OK 03, OK04,
JlexkapTOBbI KOOPIMHATBI B | JlekapTOBBI KOOpJAMHATHI B MpocTpaHcTBe. Ilpocreiimme 3amadud B KOOPJHMHATAX. OK 05, OK 06, OK07
POCTPAHCTBE. PaccrosiHue MEKIy IBYMsl TOUKaMH, KOOPIHHATHI CEPEANHBI OTPE3Ka JIP4, JIP 13, JIP14, JIP20
Paccrosnue mexay nBymMms | KoMOMHMPOBaHHOE 3aHATHE 4 I1P61- I1PG14
ToykaMu. KoopauHatsl
CepeaHbI OTPE3Ka
Tema 3.2 Coaep:xanue y4eOHOro MaTepHuaJia 6
Bekrops! B npoctpancTse. | Bekropsl B mpocTpancTBe. Cli0KeHUE W BEBIYUTAHUE BEKTOPOB. Y MHOJKEHHE BEKTOpa OK 01, OK 02, OK 03, OK04,
Yron Mexay BeKTopamu. | HAa uucio. Kommianapaeie BekTOpbl. CKalsipHOE MPOM3BEICHHUE BEKTOPOB. OK 05, OK 06, OK07
CkansipHoe npousselcHue | Pa3noxeHnue BEKTOpa M0 TPeM HEKOMIUIAHAPHBIM BekTopaM. KoopauHaThl BeKTopa, JIP4, JIP 13, JIP14, JIP20
BEKTOPOB CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJMHATAX, YOI MEXKIY BEKTOPAMHU, YTOJ [1P61- I1P614
MEX/1y MPSMOM U IJIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMU. Y pPaBHEHUE IJIOCKOCTH.
["'eomeTpuyeckuii cMbIC onpenenuTens 2x2
KomOunupoBanHoe 3aHsTHE 6
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHMe MPHKJIAJHOT0 MOAYJIsl)
Tema 3.3 Coaepxanue yueOHOro MaTepuaa 4
[TpakTuxo- Koopaunatnast miockocts. Beuncinenne paccTossHUM W TUIONIAJEH Ha TUIOCKOCTH. OK 01, OK 02, OK 03, OKO04,
OpHMEHTHPOBaHHbIE 3a1a4u | KonnuecTBeHHbIE pacueThl K 1.1
Ha KOOPJIMHATHOM JIP4, JIP 13, JIP14, JIP20
MIJIOCKOCTH [IpakTHueckoe 3aHsiTHE 4 [1P61- [1P614
Tema 3.4 Conep:xaHue yueOHOro MaTepuaJa 2
Pemenne 3a1a4. | /lekapToBbl KOOpAMHATHI B IpocTpaHcTBE. BekTopsl B npocTpancTBe. CloKeHHE U OK 01, OK 02, OK 03, OK04,
KoopaunaTsl 1 BEKTOpHI BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uucio. KoMiuiaHapHble BEKTOPBI. OK 05, OK 06, OKO07
CkanspHoe  Npou3BeACHHE BEKTOpOB. PasznoxkeHue BekTopa MO  TpeEM JIP4, JIP 13, JIP14, JIP20
HEKOMIUTAHAPHBIM BekTopaM. Ilpocreiiiine 3amaun B KoopauHaTax. KoopauHaThl [1P61- ITP614
BEKTOpA, paCCTOSTHUE MEXAY TOUYKAMH, KOOPJIMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, Yroll MEXIY BEKTOpaMH, Yrojl MexXIy
MPSIMOM U TIOCKOCTBIO, YTOJl MEXAY MIIOCKOCTSIMU
Pasnen 4. OcHoBbl TpUroHOMeTpuH. TpuronomMerpuyeckue GyHKUMHU 40
Tema 4.1 Coaeprxanue yueOHOIro MaTepuasa 4 OK 01, OK 02, OK 03, OK04,




Tpuronomerpuyeckue
(GyHKIMK TPOU3BOIBHOTO
yria, ynucna. Paguannas u
rpajycHas Mepa yria

Pagnannas mepa yria. [ToBopoT TOUKM BOKpYr Hadajia koopauHat. OmnpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHTe€HCa. 3HAKM CUHYCA, KOCUHYCA, TAaHI€HCA U
KOTaHT'€HCa M0 YETBEPTAM. 3aBUCUMOCTh MEX]Y CUHYCOM, KOCHHYCOM, TAHT€HCOM
1 KOTAaHI'€HCOM OJHOI'0 M TOT'O )K€ yria

Komb6unupoBanHoe 3ansrue

OK 05, OK 06, OKO07
JIP4, JIP 13, JIP14, JIP20
I1P61- [1P614

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYECCKHE
TOXK/IECTBA.

DopMyITbl TPUBEACHUS

Copep:kaHue y4eOHOIro MaTepuaa

Tpuronomerpuyeckue toxnectsa. CHHYC, KOCHHYC, TAHI€HC U KOTaHTE€HC YIJIOB O
U - o.. DoOpMyIIbl IPUBEICHUS

Komb6unupoBanHoe 3ansrue

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OK07

JIP4, JIP 13, JIP14, JIP20

[1P61- I1P614

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI ¥ pa3HOCTH JIBYX
YIJIOB

CuHyc u KocuHycC
JNBOMHOTO yria. ®opmyJibl
MIOJIOBUHHOTO yIJIa

Coaep:xanue y4eOHOIro MaTepHuaJia

Cymma u pasHocTh cuHycoB. CymMMa M pa3sHOCTh KOCHHYCOB. CHHYC U KOCHHYC
nBoiiHoro yrina. @opmynsl mojgoBuMHHOro yria. IIpeoOpa3oBaHus CyMMBbl
TPUTOHOMETPHUYECKUX (YHKIHMI B TPOU3BENCHHE W MPOU3BEACHUS B CyMMY.
BblpakeHue TpUrOHOMETpUYECKMX (YHKLUMH Yepe3 TAaHIeHC IOJOBUHHOIO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPAKCHUN

KOM6I/IHI/IpOBaHHOG 3aHATHUC

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OKO07

JIP4, JIP 13, JIP14, JIP20
[1P61- TIPG14

Tema 4.4
DyHKINYU, UX CBOMCTBA.
CrocoOsI 3amaHus

Coaep:xaHue yueOHOro MaTepuaJia

OO6nacte onpeaeneHUs U MHOXKECTBO 3HaueHUH (yHKuuid. YETHOCTH, HEUETHOCTD,
nepuoanuHoCcTh GyHKIMNH. CriocoObl 3a1anust GyHKIUN

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OK07

byHKUInH KombunnpoBanHoe 3aHstue I1Po1- I1PG14
Tema 4.5 Conep:xaHue yueOHOro MaTepuaJia
Tpuronomerpuueckue OO6mactp ompeneneHuss U MHOXXECTBO 3HAYEHHH TPUTOHOMETPUYECKUX (DYHKITUH. OK 01, OK 02, OK 03, OK04,

(GyHKIIMM, UX CBOWCTBA U
rpaduxu

YéTHOCTh, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUUecKUX (yHKuui. CBoiicTBa
1 rpaduky QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHH06 3aHATHC.

OK 05, OK 06, OKO07
JIP4, JIP 13, JIP14, JIP20
I1P61- TIPG14

Tema 4.6
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPUUYECKUX
byHKIMIA

ConepxaHue y4eGHOro MaTepuaJjia

Cxarue 1 pacTshkeHHue Tpa@uKoB TPUTOHOMETPUYECKUX (YHKIUH.
IIpeo6pa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMHA

HpaKTI/I‘-ICCKOC 3aHATUC

OK 05, OK 06, OKO07
JIP4, JIP 13, JIP14, JIP20
I1P61- TIPG14

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJICP:KaHUe (CoaepKaHue TPUKJIATHOI0 MOAYJIs)

Tema 4.7
Ormrcanue
MIPOU3BOJICTBEHHBIX

Vcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKMX (YHKIMHA B HpodecCHOHATBHBIX
3ajadax

HpaKTI/I‘-ICCKOC 3aHATUC

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OK07
K 1.1




mponeccoB ¢€ IMOMOMIBIO

JIP4, JIP 13, JIP14, JIP20

Fpaq)I/IKOB q)yHKHHf;I I1P61- I1PG14

Tema 4.8 Copep:kanue y4eOHOro MaTepuasa 2

OO6parHbie OO6patHble TpuroHoMerpudeckne GyHkuuu. VX cBOHCTBa U TpaQuKu OK 01, OK 02, OK 03, OK04,

TPUTOHOMETPUYECKUE KomOuHnpoBaHHOE 3aHATHE 2 JIP4, JIP 13, JIP14, JIP20

byHKIIN I1P61- I1PG14

Tema 4.9 Copep:xaHue yueOHOI0 MaTepuaja 8

TpuronomeTpuieckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue OK 01, OK 02, OK 03, OK04,

YPaBHEHHS U HEPABEHCTBA | TPUTOHOMETPUUICCKUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeiiune OK 05, OK 06, OKO07
TPUTOHOMETPUYECKHE YpaBHEHUS, CBOJSIIMECS K KBaJpaTHBIM, pelIacMbie JIP4, JIP 13, JIP14, JIP20
Pa3IOKEHNEM Ha MHOYKHUTEIH, OJJHOPOIHBIE. I1P61- I1P614
[Ipocreiinme TpPUroHOMETPUUYECKHE HEPABEHCTBA
KomOunupoBanHoe 3aHsTuHe. 8

Tema 4.10 Coaep:xaHue y4eOHOro MaTepHuaJia 2

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN OK 01, OK 02, OK 03, OK04,

TPUTOHOMETPHUYECKHIX Komb6unupoBanHoe 3anstue 2 OK 05, OK 06, OKO07

YPaBHEHUH [1PG1- I1PG14

Tema 4.11 Coaep:xaHue yueOHOro MaTepHuaJia 2

Pemenne 3amad. ocHoBbI | [IpeoOpa3oBanme TPUTOHOMETPUUECKUX BBIpaXKEHUH. Pemenue OK 01, OK 02, OK 03, OK04,

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YpPaBHEHUN M HEPABEHCTB B TOM YHCJE C HCIIOJIb30BaHUEM JIP4, JIP 13, JIP14, JIP20

Tpuronomerpuyeckue CBOMCTB (DyHKIHIA. ITPG1- I1P614

GyHKIMM KonTponsHas pa6ora 2

Pa3nea 5. KommiiekcHbie ynciia 8

Tema 5.1 Conep:xaHue yueOHOro MaTepuaJia 4

KoMmnnekcHbie uncia [lonsitue kommiiekcHoro uucia. COnpsiKEHHbIE KOMIUIEKCHBIE 4YHCIa, MOAYJIb U OK 01, OK 02, OK 03, OK04,
apryMeHT KOMIUIeKCHOro uyucina. @dopma 3amuMcu  KOMILJIEKCHOTO — YHcia OK 05, OK 06, OKO07
(reoMeTpuyeckas, TpUTOHOMETpUYecKas, anreOpandeckas). Apudpmernyeckue JIP4, JIP 13, JIP14, JIP20
JIECTBHSI C KOMIUIEKCHBIMM YHCIIaMU [1P61- ITPG14
KomOuHupoBaHHOE 3aHATHE 4

Tema 5.2 Conep:kaHue y4eOHOIro MaTepuaa 4

[Ipumenenue BrimosiHeHne  pacyeToB € NOMOIIBIO  KOMIUIEKCHBIX — uMcen. IIpumepsr OK 05, OK 06, OK07

KOMIUIEKCHBIX YHCEIl VICIIOJIb30BAaHNSI KOMIUIEKCHBIX YHCEIl ITP61- I1P614
ITpakTHYeCcKOe 3aHsTHE 4

Pasnea 6. Ilpon3BogHas pyHKIMH, ee IPHMEHEHHE 40

Tema 6.1 \ Conep:xaHue y4eOHOro MaTepuasa 2




[Tonstue  mpousBomHOM. | OnpeneneHne YUCIOBOM TOCIEIOBATEIPHOCTH M CIOCOOBI ee 3amaHus. CBoiCTBa OK 01, OK 02, OK 03, OKO04,
@opmyabl M IpaBWIA | YUCIOBBIX IOCienoBaTeNbHOCTEW. OrnpeneneHue mnpeaena MOociIeI0BaTeIbHOCTH. OK 05, OK 06, OKO07
muddepeHmpoBaHus Beruucnenne  mpenmenoB  mocnenmoBarenbHocTed.  Ilpemen  QyHkmum  Ha JIP4, JIP 13, JIP14, JIP20

oeckoneunoctu. Ipenen Gpynkuuu B Touke. [Ipupamenue aprymenra. [pupamienue ITPG1- I1P614

¢bynkuu. 3amadu, OPUBOAIIME K TOHATHIO Hpom3BoaHOW. Omnpexnenenue

IIPOU3BOJIHOM. AJITOPUTM OTHICKAHUSI IPOU3BOIHOMN

KomOuHMpoBaHHOE 3aHATHE 2
Tema 6.2 Copep:xaHue yueOHOI0 MaTepuaa 6
[Tpou3sBoaHBIC cymmsl, | @opmynbl nuddepentmpoanus. [Ipasuna nuddepeHnmpoBanus OK 01, OK 02, OK 03, OK04,
pasHocTH mpousBefeHus, | KoMOMHUPOBaHHOE 3aHATHE 6 JIP4, JIP 13, JIP14, JIP20
YacCTHOTO [1P61-11PG14
Tema 6.3 Coaep:xaHue y4eOHOIro MaTepHuaJia 6
[IpousBonHbIe Omnpenenenue crnoxxHoi ¢yHKuuu. [Ipon3BogHAs TPUTOHOMETPHUUECKUX ()YHKIIHH. OK 05, OK 06, OKO07
TPUTOHOMETPUYECKUX ITpon3Bo Has CIOKHON HYHKIUH JIP4, JIP 13, JIP14, JIP20
¢Gynknmit.  IIpomsBomHas | KoMOMHHPOBAHHOE 3aHATHE 6 I1P61- I1P614
CIIOKHOU (DYHKITUU
Tewma 6.4 Coaep:xaHue yueOHOro MaTepuaJa 2
[lonsTue o [Tonsitue HenpepwiBHOM (yHKIMU. CBoiicTBa HempepbiBHON (yHKIMU. CBS3b OK 01, OK 02, OK 03, OK04,
HENPEPBIBHOCTH QYHKIHUH. | MKy HEMPEPBIBHOCTHIO M AH(D(HEpEeHIIMPYEeMOCThI0 PYHKIIMU B TOYKE. AJITOPUTM JIP4, JIP 13, JIP14, JIP20
Mertoa nHTEpBAIOB peleHysI HEPaBEHCTB METOJIOM HHTEPBAJIOB

KomOunupoBanHoe 3aHsTne 2
Tema 6.5 Coaepxanue yueOHOro MaTepuaJia 4
I'eomeTpuueckuii u I'eomeTpryeckuil CMbICA TNPOU3BOAHON (QYHKIMM — YIVIOBOM KO3(DPHUIMEHT OK 01, OK 02, OK 03, OK04,
¢bu3nveckuit CMbICI KacaTeIbHOU K rpaduky (QyHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOH K rpaduky JIP4, JIP 13, JIP14, JIP20
MPOU3BOTHOM (GyHKIUH. AJTOPUTM COCTAaBIICHUSI YPaBHCHHUS KacaTelbHOW K rpaguky (yHKIHH [1P61- I1P614

y=f(x)

KomOnHupoBaHHOE 3aHATHE 4
Tema 6.6 Conep:kanue y4eOHOTro MaTepuaa 2
PuU3HYECKU CMBICI dusnueckuil (MeXaHMUYECKHI) CMBICT MPOU3BOJAHOM — MI'HOBEHHas CKOPOCTh B OK 01, OK 02, OK 03, OK04,
MIPOU3BOTHON B MOMEHT BpeMeHU t: v =S’ (t) JIP4, JIP 13, JIP14, JIP20
npodeccuoHaTBHBIX [pakTHYeCKOE 3aHATHE 2 I1PO1- [1PO14
3ajagax
Tema 6.7 Coaeprxanue yueOHOIro MaTepuaJa 4

MOHOTOHHOCTh (YHKIIHH.
Touku skcTpemyma

Bospacranne u yObiBaHue (yHKIIMH, COOTBETCTBHE BO3pPACTaHMsI W YOBIBAaHUS
GyHKIIMM 3HaKy mpou3BojHON. [loHsATHE TPOM3BOAHON BBICHIET0 MOPSIKA,

OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OK07




COOTBETCTBHE 3HAaKa BTOPOI MPOW3BOJHON BBIMTYKJIOCTH (BOTHYTOCTH) (PYHKIIMU Ha
OTPEC3KCE. 3az[aq1/1 Ha MAaKCUMyM W MUHHMYM. Iloustue ACHUMIITOTHI, CIIOCOOBI UX
OIpeNiesieHusl. AJITOPUTM HCCIICAOBaHUS (DYHKIIMM M TOCTPOCHHS ee rpaduka c
MIOMOIIIBIO TPOM3BOIHOMU. JIpoOHO-NTMHeliHAs PyHKIUS

[1P61- I1P614
JIP4, JIP 13, JIP14, JIP20

KomOuHMpoBaHHOE 3aHATHE 4

Tema 6.8 Coaeprxanue yueOHOro MaTepuaJa 4

HccnenoBanue ¢pynkuuit u | MccnemnoBanue QyHKIMH Ha MOHOTOHHOCTD M IIOCTPOEHHUE rPpa)uKOB. OK 05, OK 06, OK07

MOCTPOCHHE TpahUKOB KoMOuHMpoBaHHOE 3aHATHE 4 [1PG1- I1PG14

Tema 6.9 HauGonbmiee u | Cogep:kaHue y4eGHOTo MaTepuaa 2

HanMCHBIIICE 3HayeHus | HaxoxaeHne HauOONBIIET0 M HAaWMEHBIIEr0 3Ha4eHW (QYHKIU, MOCTpOeHUE OK 05, OK 06, OK07

byHKIIN rpa)KOB MHOTOWIEHOB C MCIIOJIb30BAHWEM alapara MaTeMAaTUYECKOro aHaIn3a JIP4, JIP 13, JIP14, JIP20
KomOuHMpOBaHHOE 3aHATHE 2 [1PG1- I1PG14

IIpodeccnonaIbHO-OpHEHTHPOBAHHOE COJlep:KaHMe (Co/lep:KaHNe MPHKJIAJHOT0 MOYJIs1) 6

Tema 6.10 Coaep:xanue y4eOHOro MaTepHuaJia 6

Haxoxnenue Haumenrbiiee n Hanbosbiee 3Ha4eHUe QYHKIINN OK 01, OK 02, OK 03, OKO04,

ONTUMAJIPHOIO pe3yibTara | [IpakTudeckoe 3aHATHE 6 MK 1.1

C TIOMOIIBIO MPOU3BOAHOMN JIP4, JIP 13

B MPAKTUYECKUX 3aJ1adyax I1PG1- I1PO14

Tema 6.11 Copep:xaHue yueOHOro MaTepuana OK 01, OK 02, OK 03, OK04,

Pemenue 3a1a4. | Gopmynel U npaBuna auddepenuupoanus. MccnenoBanue GyHKIMI C TOMOIIBIO K 1.1

ITponsBonHas  QyHKUMH, | mpousBoaHOM. Hanbosbiliee 1 HaMMEHbIIIee 3HAYCHUST (QYHKIIUN 2 JIP4, JIP 13

ee IPUMEHEHUE KonrtponbHas padota [1P61- I1PG14

Pa3znen 7. MHOrorpaHHMKM M TeJ1a BPallleHUS 46 OK 01, OK 02, OK 03, OK04,

Tema 7.1 Coaep:kaHue y4e0HOro MaTepuaa 2 OK 05, OK 06, OK07

Bepmmnsl, pebpa, rpanu [TonsiTne MHororpanHuka. Ero snemeHThHI: BepiimHbI, pebpa, rpaHu. JlunaroHais. MK 1.1

MHOTI'OIrpaHHHKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH JIP4, JIP 13, JIP14, JIP20
KombunnpoBanHoe 3aHstue 2 [1P61- I1PG14

Tema 7.2 Conep:xxaHue yueOHOro MaTepuaJa 2

[Ipusma, ee [TonsiTue mpusmel. Ee ocHOBaHus 1 OOKOBBIE IpaHu. BeicoTa mpusmel. [lpsmas u

COCTaBJIAIONINE, CEYCHHUE. | HaKJIOHHAS npu3Ma. [IpaBuisHas npusma. Ee ceuenune

[Ipsimas u npaBUIbHAS KoMOuHMpOBaHHOE 3aHATHE 2

TIPU3MBI

Tema 7.3 Coaeprxanue yueOHOIro MaTepuaJa 2

[Tapannenenunen, Kyo0.
Ceuenue kyb0a,

[Tapannenenunen, cBOiCTBa NPSAMOYTOJBHOTO Mapajuienenunena, kyo. CeueHue
Ky0Oa, napajuienenunesaa




napajuieJienumnea KomOunnpoBaHHOE 3aHATHE 2
Tema 7.4 Coaeprxanue yueOHOI0o MaTepuaJia 2
[Mupamuna, ee [Mupamuna u ee osnementsl. Ceuenue nupamuisl. [IpaBunbHas mnupamuaa.
COCTaBJIAIOUINE, CEYCHHUE. | YCeUeHHAs MUpamuia

[IpaBunbHas nupamua. KomOunupoBanHoe 3aHsTHE 2
YceyeHnHas nupamuia

Tema 7.5 Copep:kaHue y4eOHOIro MaTepuaa 2
boxkoBas u nonHas [Tnomans 60KOBOI M MOJHOM MOBEPXHOCTH MPU3MBI, TUPAMUJIbI

MTOBEPXHOCTD MIPU3MBI, Komb6unupoBanHoe 3ansrue 2
MTUPAMH/TBI

Tema 7.6 Coaep:xanue y4eOHOro MaTepHuaJia 2
CummeTtpus B KyOe, CummeTpusi OTHOCHUTENIBHO TOYKH, NPSIMOM, IIockocTu. Cummerpusi B KyoOe,
napasuieNienumnese, napajuiefienunesie, npusMe, mupamue

pu3Me, MUPaMHJIC KoMOuHMpOBaHHOE 3aHATHE 2
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Co/lep:KaHMe MPHUKJIAJHOT0 MOYJIs1) 6
Tema 7.7 Coaep:xxanue y4eOHOIro MaTepuaJia 6
[Ipumepsl cumMmmeTpuii B CuMMeTpusl B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

npodeccun [IpakTuueckoe 3aHaTue 6
Tema 7.8 Conep:xaHue yueOHOro MaTepuaJa 2
[IpaBunibHbBIE [TonsTre npaBuiIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHUKH, HX [IpakTudeckoe 3aHaTHe 2
CBOICTBa

Tema 7.9 Conep:xaHue yueOHOro MaTepuaJia 2
[Mununnp, ero Hununanap u ero snemenTsl. CeueHne HUIMHAPA (MapajieIbHOE OCHOBAHUIO U OCH).
cocrapgomue. Ceuenne | PasBepTka IMIHHIpA

UIMHIpA KoMOuHMpOBaHHOE 3aHATHE 2
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJIeP:KaHue (ColepKaHue MPUKJIATHOTO MOTYJIs1) 4
Tema 7.10 Conep:kanue y4eOHOTro MaTepuaa 4
Konyc, ero Konyc u ero »nsnementsl. CeueHwe KoHyca (HapajyleibHOE OCHOBAaHUIO U
cocrapysironiye. CeyeHne | mpoxoJisiiee Yepes BepIInHy), KOHnYecKkne ceueHns. Pa3zBepTka KoHyca

KOHyca KomMbuHmpoBanHoe 3aHsTue 4
Tema 7.11 Conep:kanue y4eOHOIro MaTepuaa 2
YceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytomnias u Beicota. CedeHne yceueHHOro KoHyca

Ceuennue yceueHHOTo | KoMOMHUPOBAHHOE 3aHSATHE 2

KOHyca




Tema 7.12
[ap u cdepa, ux ceueHust

Conep:kanue y4eOHOIro MaTepuaa

[Tap u chepa. B3zaumuoe pacmnonoxenue chepsl n 1wiockocTr. CeueHue mapa,
chepsl

KomOunupoBaHHoe 3aHiTHE 2
Tema 7.13 Copep:kanue y4eOHOro MaTepuaa 4
[Tonsarue o6 oboveme Tena. | [lousitue 006 oObeme Tenma. OObeM Kyba M MPSIMOYTOJBHOTO MapasuIeICUIea.
OTtHoueHue o0beMOB | O0ObeM mpu3Mbl M mWwMHApa. OTHOHmICHHE O0BEMOB  MOJOOHBIX  Tell.
MOJIOOHBIX TeJ ["'eoMeTpHUECKUIl CMBICIT ONPEACTUTENS 3-TO MOPSIKa
KomOuHupoBaHHOE 3aHsTHE 4
Tema 7.14 Conep:xanue yueOHOro MaTepuaJia 2
O6vempl 1M miomaau | OGbeMbl upamMu sl 1 Konyca. O0beM miapa. [lnommaay moBepXHOCTEl Te
MOBCPXHOCTEH TeJI KomOuHHpOBaHHOE 3aHsTHE 2
Tema 7.15 Coaep:xaHue y4eOHOro MaTepuaJia 4
Kom6unanuu KoMbOuHanmu reoMeTpiuueckux Tel
MHOTOTPaHHMKOB M  Tel | [IpakTHYeCKO€e 3aHATHE 4
BpallleHUs
Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJia 4
I'eomeTpuueckue Hcnonb3oBaHne KOMOMHAIMI MHOTOTPAaHHUKOB W TeJl BpAIICHUS B MPAKTHKO-
KOMOMHAIMY Ha IPAKTUKE | OPUEHTUPOBAHHBIX 3a/auax
ITpakTHyeckoe 3aHsTHE 4
Tema 7.17 Coaepxkanue y4eOHOIro MaTepuaa 2
Pemenne 3ama4. | O0bEMBI U ILIOMIAIN TNOBEPXHOCTH MHOTOI'PAaHHHUKOB 1 TEJI BpalllCHU
Mmuororpanaukn u  Tena | KontpoibHas paboTa 2
BpaICHHS
Pasnean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE 14
Tema 8.1 CoaepixaHnue yueOHOIro MaTepuaJa 2 OK 01, OK 02, OK 03, OK04,
[TepBooOpa3Has GpyHKuMU. | 3amaua O BOCCTAHOBJIEHHM 3aKOHA JBH)KEHMs 110 M3BECTHOM ckopoctH. IToHsTHe OK 05, OK 06, OKO07
[TpaBuia Hax oK AECHHS uHTEerpupoBanus. O3HAKOMJICHHE C MOHATUEM HHTErpaja U IMepBoOOpa3sHOM i MK 1.1
epBOOOPA3HBIX ¢yakuuu y=f(x). Pemienue 3amad Ha CBs3b MEPBOOOPA3HOM M €€ MPOU3BOIHOM, JIP4, JIP 13, JIP14, JIP20
BBIUHCJICHHE TMepBOOOpasHOoW it naHHOW (yHkimu. Tabmuma dopmyn ans [1P61- I1P614
HaXOXKJICHHUS TIEpBOOOpa3HbIX. M3ydyeHune npasuiia BEIMUCICHHS IEPBOOOPA3HOM
KoMbunnpoBanHoe 3aHstue 2
Tema 8.2 Conep:xxaHue yueOHOro MaTepuaJa 2




[Inomanas KpUBOIMHEHHOM
Tpanenuu. Popmyia
Herorona — Jleitbauna

3ajaun, NPUBOJAIIME K IMOHATHUIO OMNPENEICHHOTO HHTErpajla — O BBIYHMCICHHUH
IUIOUIAAM  KPUBOJIMHEMHOM Tpameuuu, O IepeMelleHun Touku. IloHatne
ONpeeNEHHOr0  MHTErpasa. l'eomerpuueckuid u  (U3HYECKUH  CMBICI
omnpexaeneHHoro uarerpana. @opmyna Hetorona— Jleiitbania

KomOuHMpoBaHHOE 3aHATHE 2
Tema 8.3 Coaeprxanue yueOHOro MaTepuaJa 2
Heonpenenenusiii u [ToHsiTHE HEONpPEICIEHHOT0 HHTETpaja
OIPEJIETIEHHBIA MHTErpaibl | KOMOMHMPOBAHHOE 3aHSITHE 2
Tema 8.4 Coaeprxanue yueOHOIro MaTepuaJa 2
[Tonsartue 06 I'eoMeTpuueckuii CMBICH ONPENIeJICHHOT0 HHTerpalia
OIIPE/ENICHHOM HHTerpaie | KoMGHHIPOBAHHOE 3aHATHE 2
KaK IJIOIa 1
KPUBOJIMHEWHON Tpanenuu
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE CO/lep:kaHMe (Co/lep:KaHNe MPHUKJIATHOT0 MOIYJIs1) 4
Tema 8.5 Coaep:xaHue y4eOHOro MaTepuaJia 4
OmnpenencHHbli MHTErpan | ['eoMeTpuyeckuii CMBICH ompeneneHHoro uHTerpana. @®opmyna HeroTona -
B JKHU3HU JleiiGHumIA.
Pemenue 3amau Ha MpUMEHEHNE UHTETpaja /Uil BRIYUCICHUS GU3MUYECKUX BEIMYUH
Y IJI0IAIen
IIpakTnueckoe 3aHATHE 4
Tema 8.6 Conep:xaHue yueOHOro MaTepuaJia 2
Pemenue 3anay. ITepBooOpasHas ¢pyHnkuuu. [IpaBuia HaxoxaeHus nepBooOpas3Hbix. Ee mpuMeHenue
ITepsooOpasnas ¢pynkuuu, | KontponsHas padora 2
€€ IPUMEHEHHE
Pazgen 9. Crenenu u kopuu. CrenenHasi pyHKuus 18 OK 01, OK 02, OK 03, OK04,
Tema 9.1 Coaep:xaHue yueOHOro MaTepuaJia 4 OK 05, OK 06, OK07
Crenennast pyHKIu, o¢ [ToHsiTHE KOPHS N-OM CTENEHMU U3 JEUCTBUTENBHOrO yucia. OyHKIUU y = Vx mx MK 1.1
CBONCTBA cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0i cTENeHU JIP4, JIP 13, JIP14, JIP20
KomOunnpoBanHoe 3aHsTHE 4 [1P61- ITPG14
Tema 9.2 Coaepxanue yueOHOro MaTepuaia 4
[Ipeobpa3zoBanue ITpeoOpa3oBaHue UPPALTMOHATBHBIX BBIPAKEHHIH
BBIPDAKEHUH ¢ KOPHAMU N- | KOMOMHHUPOBAaHHOE 3aHATHE 4
Ol cTeneHun
Tema 9.3 Conep:xxaHue yueOHOro MaTepuaJia 2
CpoiictBa  creneHH | [ToHaTHe cTeneHU ¢ JIOOBIM pallMOHAIBHBIM IMOKa3areneM. CTerneHHble (YHKIUH,




paloOHaIbHBIM U | UX CBOWCTBA U rpaduKu
JNIEUCTBUTEIILHBIM KoMOuHMpOBaHHOE 3aHATHE 2
IIOKa3aTeIsIMU
Tema 9.4 Coaeprxanue yueOHOIro MaTepuaJa 6
Pemenue PaBHOCMJIBHOCTD MpPpAlMOHANIBHBIX YPaBHEHUHM U HEPAaBEHCTB. MeTonpl HX
HppalMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHHMH W HEPABEHCTB | KoMOMHUPOBaHHOE 3aHSTHE 6
Tema 9.5 Coaeprxanue yueOHOro MaTepuaJia 2
Crenenu 31 KOpHU. | Onpenenenue creneHHOW (yHkuuu. Vcmonb3oBaHuEe ee CBOICTB NpH pEHICHUH
Crenennast pyHKIUSA YpaBHEHUI U HEPABEHCTB
KonrposnbHas pabora 2
l;::aiei]ol?. TR gz;:plz:::ﬂue y4eGHOro MaTepuaia 1f OK 01, OK 02, OK 03, OK04,
[Toxazarenpnas ¢ynkuusd, | CreneHb ¢ NPOM3BOJIBHBIM  JICHCTBUTENIBHBIM — TOKa3areneM. OnpenencHue g}i?ﬁ}?i %%1215101)720
€€ CBOMCTBA MOKa3aTeIbHOW (YHKIMH, €€ CBOWCTBA M rpaduK. 3HAKOMCTBO C NPHUMEHECHHUEM [IPG1- [IPG14
noka3aTeabHOM (QyHKUuM. PerieHue mokasaTeiabHbIX ypaBHEHUH (YHKIMOHAIBHO-
rpadUyeCcKUM METOJJOM
KomOuHMpOBaHHOE 3aHATHE 4
Tema 10.2 Conep:xaHue yueOHOro MaTepuaJia 8
Penrenne 1nokaszarenbHBIX | PemeHne 1oka3aTeNbHBIX YpaBHEHHH METOJOM YpaBHUBaHHS —IIOKa3aTeleH,
YPaBHEHUH U HEPABEHCTB | METOJIOM BBEICHUSI HOBOW NMEPEMEHHOW, (hYHKIMOHAIBHO-TPA(QUIECKUM METOIOM.
Pemenne nokasareabHbIX HEPABEHCTB
IIpakTnueckoe 3aHATHE 8
Tema 10.3 Conep:xaHue yueOHOro MaTepuaJia 4
Cucrembl moKa3aTenbHBIX | Penenue cucreM mokasarelbHbIX ypaBHEHHH
ypaBHEHHi KOMOMHMPOBAHHOE 3aHSATHE 4
Tema 10.4 Coaepxanue y4eOHOIro MaTepuaJa 2
Pemenne 3ama4. | PemeHne IoOKas3aTeNbHBIX YPAaBHEHMM METOJOM YPABHUBAHMS IIOKa3aTelell W
[TokazarenpHas QyHKIUS | METOIOM BBEICHHs HOBOM MepeMeHHOMN. PellleHne moka3aTelnbHbIX HEPABEHCTB
KonTtposnbHast pabora 2
Paznea 11. Jlorapugmsl. Jorapupmudeckas pyHkuus 30 OK 01, OK 02, OK 03, OK04,
OK 05, OK 06, OKO07
Tema 11.1 Coaep:xxaHue yueOHOro MaTepuaJia 4 IK 1.1
Jlorapupm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpAJIbHBIN JOrapu(MBbl, YHCIIO € JIP4, JIP 13, JIP14, JIP20
HecsTiudHbli 1 | KoMOMHUpOBAaHHOE 3aHATHE 11P61- I1P614




HaTypaJIbHbIN JIOTapu(pMBlI,
YHCJIIO €

Tema 11.2 Copep:kaHue y4eOHOTro MaTepuaa 6
CroiictBa  norapudmos. | CeoiictBa orapudmon. Onepanus JorapuGpMUPOBAHHU.
Oneparus Komb6unupoBanHoe 3ansrue 6
JorapuMUPOBAHUS
Tema 11.3 Copep:kaHue y4eOHOIro MaTepuaa 4
Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOICTBA
(QyHKuus, ee CBOMCTBA KomMbunnpoBanHoe 3anstue 4
Tema 11.4 Conep:xanue yueOHOro MaTepuasa 8
Pemenne [lonsatue norapudmuyeckoro ypaBHeHusa. Omnepamnusi TOTECHIUPOBaHUS. TpH
Jorapu(GpMUIECcKux OCHOBHBIX METO/Ia pEHICHUs JIOTapUMUYECKUX YpaBHEHHH: (YHKIIMOHATIBHO-
YPaBHEHUH U HEPABEHCTB | rpaMYeCKHii, METOJ MNOTEHIMPOBAHMS, METOJ BBEICHHUS HOBOM IEPEMEHHOM. 8
Jlorapudmuueckre HepaBeHCTBA
KomOnHupoBaHHoe 3aHATHE
Tema 11.5 Coaep:xaHue yueOHOro MaTepuaJa 2
Cucremsl AJTOpPUTM pEIICHUS CHCTEMBbl ypaBHEHHH. PaBHOCHIBHOCTH JOTapu(pMHUYECKHX
JorapupMHUIECKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOuHupoBaHHOE 3aHsTHE 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepxKaHNe (CoAepKaHHue MPUKJIATHOT0 MOIYJIs1) 4
Tema 11.6 Coaepxanue yueOHOIro MaTepuaa 4
Jlorapudpmsl B npupoze u | [Ipumenenue sorapudma. Jlorapudpmuueckas croupaidb B npupomae. Ee
TEXHHUKE MaTEMaTHYECKHUE CBOICTBA
ITpakTH4ecKoe 3aHsTHE 4
Tema 11.7 Conep:xaHue yueOHOro MaTepuaJia 2
Pemenue 3anau. Jlorapudmuueckas Gynkius. Penenne npocreimmx gorapupMuIeckiux ypaBHEHUH
Jlorapu@msi. KonTponbhas padora 2
Jlorapugmuueckas
byHKIHS
Pasnes 12. MHo:kecTBa. Jj1eMeHThI TeopuHu rpagos 10
Tema 12.1 Coaep:xanue yueOHOIro MaTepuaJia 2
MHoxecTBa [Tonsitue MuoxecTBa. [lonmuoxkecTBo. Onepalyu ¢ MHOKECTBAMHU OK 01, OK 02, OK 03, OK04
KomOunnpoBanHoe 3aHsTHe 2 [1P61- I1PG14
IIpogeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe MPHUKJIAJHOT0 MOYJIst) 2
Tema 12.2 Coaeprxanue yueOHOIro MaTepuaJa 2




Onepanyu ¢ Onepanyu ¢ MHOXKeCTBaMU. PelieHne npukiIaaHbixX 3aa4 OK 05, OK 06, OK07
MHOKECTBAMHU [IpakTrueckoe 3aHsiTUe 2 TIK 1.1, I1P61- [TPG14
Tema 12.3 Copep:kaHue y4eOHOro Mmarepuasa 4
I'pads [Tonsarue rpada. Cs3HbI rpad, 1epeBo, HUKI rpad HA IIOCKOCTH OK 05, OK 06, OKO07
[TpakTrueckas pabora 4 [IK 1.1, ITP61- I1P614
Tema 12.4 Copep:kaHue y4eOHOIro MaTepuaa 2
Pemenue 3ama4. | Onepanuu ¢ MHOKecTBaMH. ONucaHue peasIbHbIX CUTYALUH C TIOMOIIIbIO MHOYKECTB. OK 05, OK 06, OKO07
MmuosxectBa, I'padsl u ux | [lpumenenune rpadoB K peHICHHUIO 33724 I1IK 1.1, ITP61- [1P614
IpUMeHeHHe KouTposbHas pa6oTa 2
?:;z;eglf. DJIeMEeHThI Komﬁgg;:;g;ﬁl:e c;::ﬁn::;aolc; ;/IT :Ie);)l[;ﬁ: BEPOATHOCTEH 246 OK 01, OK 02, OK 03, OK04,
OCHOBHbIE TOHATHS IlepectaHoBKH, pa3MellIeHUs, COUYETAHHUSI. 35 (1)51, OK 06, OK07
KOMOWHATOPHUKH KomOunupoBanHoe 3aHsTue. 4 JIP4, JIP 13, JIP14, JIP20
Tema 13.2 Coaep:xaHue yueOHOro MaTepuaJia 4 I1P61- [IP614
CobbiTHE, BEpOSITHOCTh CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TE€OopeMbl 0 BEPOSTHOCTU CyMMBI COOBITHH.
coObITHs. CrioXXeHHne u VYcnoBHas BEpPOATHOCTb. 3aBUCUMBbIE W HE3aBUCHMbIE cOObITUS. Teopembl O
YMHOKEHHE BEPOATHOCTEN | BEPOSTHOCTH MTPOU3BEACHHUS COOBITHIA.
KomOnHupoBaHHoOe 3aHATHE 4
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJleP:KaHue (ColepKaHue MPUKJIATHOTO MOTYJIs1) 4
Tema 13.3 Conep:xaHue yueOHOro MaTepuaJia 4
BepostHOCTh B OTHOCHTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHUYECKOE
npodeccroHalIbHbIX onpezeneHne BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS
3a1a4ax [IpakTuueckoe 3aHaTue 4
Tema 13.4 Coaepxanue yueOHOro MaTepuaJia 4
JluckpeTrHas ciaydaiHast Bunel cioywaiineix BenuuuH. OrnpeneneHue IUCKPETHOW ClIy4dallHONW BEIMYMHBI.
BEJIMYMHA, 3aKOH €€ 3aKkOH paclpenencHuss JUCKPETHOM ciydallHOM BeiauuuHbl. Ee 4HcinoBble
pacnpezeneHus XapaKTEPUCTHKH
KomOuHupoBaHHOE 3aHATHE 4
Tema 13.5 Conep:kanue y4eOHOIro MaTepuaa 4
3azaun marematndyeckod | Bapmanmonnsiii  psa.  Ilomuron dactror u  ructorpamma.  CTaTUCTHYECKHUE
CTaTUCTUKH XapaKTePUCTHUKU psiJia HAOII0JaeMbIX TAHHBIX
KomOuHupoBaHHOE 3aHATHE 4
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJleP:KaHue (ColepKaHue MPUKJIATHOTO MOTYJIs1) 4
Tema 13.6 Conep:xaHue yueOHOro Marepuaa 4

Cocrasnenne Ta0IuI U

HepBI/I‘-IHaSI 06pa60T1<a CTaTUCTHYCCKHUX NAaHHBIX. Fpa(pnqecxoe HUX NPCACTABIICHUC.




yarpamm Ha MpaKTUKe

Haxosxnenne cpefHuX XapakTepUCTHK, HAOII0aeMbIX JaHHBIX

[IpakTuueckoe 3aHaTue 4
Tewma 13.7 Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 02, OK 03, OK04,
Pemenue 3anau. Dnementsl koMOuHaTOpUKU. CoOOBITHE, BEPOSATHOCTH COObITHA. CIOXKEHHE W OK 05, OK 06, OK07
DIIEMEHTHI YMHO€EHHE BEPOATHOCTEH HK 1.1
KOM6I/IHaTOpI/IKI/I, KOHTpOJ'IBHaH pa6oTa 2 .HP4, JIP 13, HP14, JIP20
CTaTHCTUKU U TEOPHH [1P61- TIP614
BEPOATHOCTEMN
?:;I;eﬂl?. TpammemLY Hegizigg;:ne y4eOHOro MaTepuaJia zf OX 01, OX 02, OK 03, OKO4,
PaBHOCUIIBHOCTD PaBHOCHIBHOCTD ypaBHeHMH M HepaBeHCTB. OmpeneneHusi. OCHOBHbIE TEOPEMbI 85 (1)51, 0K 06, OKO7
ypaBHeHI/If/'I M HCPABCHCTB. | paBHOCHUJIBHBIX MEPEX0AaX B YPaBHCHUAX W HEPABCHCTBAX. OOmme MeTonbl JIP4, JIP 13, JIP14, JIP20
OO1mmue MeToAbl pELIeHUsT | pelieHHsl YpaBHEHHI: MEPeX0j OT paBeHCTBA (DYHKIMI K PaBEHCTBY apryMEHTOB [IP61- [IP614

IUIT MOHOTOHHBIX (DYHKIMIA, METOJ] PA3JIOKEHHsI HA MHOXKUTEJIHM, METOJI BBEICHHS

HOBOM NMEPEeMEHHOM, PYHKIIMOHAIBHO-TpadUIeCKIil METOJ

KomOuHMpOBaHHOE 3aHATHE 4
Tema 14.2 Coaeprxanue yueOHOro MaTepuaJa 4
I'paduueckuit meToq OOu1re MeTobl peleHHs] HEPaBEHCTB: MEPEX0]] OT CPABHEHUS 3HAUEHUM (yHKUMN
pellIeHns: ypaBHEHUH, K CpaBHEHMIO 3HAUE€HUM apryMEHTOB J[UIi MOHOTOHHBIX (YHKIUH, METOJ
HEPABEHCTB MHTEPBAJIOB, (PyHKIMOHAIBHO-Tpaduyeckuil Mmeroa. I'paduueckuii MeTox peuieHus

YpPaBHEHUI U HEPABEHCTB

KomOuHupoBaHHOE 3aHATHE 4
Tema 14.3 Coaepixanue yueOHOro MaTepuaJa 4
VYpaBHenus u HepaBeHCTBa | OnpeneneHue Moayns. Packpeitue Moayns mo ompeaeneHuto. [Ipocteiimme
C MOZyJIEM YpaBHEHUsI U HEpPAaBEHCTBA ¢ MojyJsieM. [IpumMeHeHre paBHOCUIIbHBIX MEPEXOJI0B B

OIIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM

KomOunupoBanHoe 3aHsTHe 4
Tema 14.4 Coaepxanue yueOHOro MaTepuaia 6
VYpaBHeHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMeTpoM. [Ipocreiiiue ypaBHEHUs] 1 HEPABEHCTBA C MApaMETPOM
C MapaMeTpaMu KomMbOunnpoBanHoe 3aHsTue 6
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe NPHUKJIAJHOT0 MOYJIst) 8
Tema 14.5 Coaep:xanue yueOHOro MaTepuaJia 8
Cocrapnenue u pemieHnue | PeneHue TeKCTOBBIX 33134 MPO(PECCHOHATBHOTO COJICPIKaHHSI
npo(eCCUOHANBHBIX 3a/1a4 | [IpakTHYeCKUe 3aHTHS 8

C IIOMOIIBIO YPaBHEHUHN




Tema 14.6
Pemmenue 3agay.
VYpaBHEHUS 1 HEPABEHCTBA

Conep:kanue y4eOHOIro MaTepuaa

OOurie MeToNbl pelleHus] ypaBHEHUH. YpaBHEHHS M HEPaBEHCTBA C MOJYJEM U C
rapaMeTpamu

[IpakTuueckoe 3anarue 2
IIpomexyTounas arrecranus (IK3amMeH) 6
Bcero: 340




Temut peghepamos (00Kk1a008), ucciedo06amebCKUX nPOEKmos

- CJI0HBIE NTPOLICHTHI B PEaIbHOU KU3HMU.

- [IocTpoeHHE MIIOCKUX KPUBBIX B MOJISIPHBIX KOOPAWHATAX.

- BEeposATHOCTB BBIMTPBIIIA B JIOTEPESX.

- KoMmIuiekcHble yncna u Ux pojib B MaTEMAaTHUKE.

- Pemenue cucrem ypaBHeHuil MmetogoM Kpamepa (¢ moMoIpo onpeaenurenei).
- OyHKIIMK B OKPYKAIOIIEM HAC MUPE.

- 3ameuaTenbHass KOMOMHATOPHKA.

- [losiBrIeHUE W pa3BUTHE YHUCIA.

- BexTops! 1 ux npukiaaHas HaIpaBIeHHOCTh B TEOMETPHUH U (PUBHKE.
- BcemupHOE yMHOXKEHUE.

- Buzpl cucteM ypaBHEHUI U cIOCOOBI UX PELIECHUS.

- Kpunrorpammsl — TaifHOIIKUCH IPOILIOT0, HACTOSIILIETO U OyAyIIEro.
- HenpepriBHBIE Ap00OH.

- [IppuMeHeHne CI0KHBIX NMPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.

- [TapamienpHOE IPOEKTUPOBAHKE.

- CpelHrE 3HAYEHUS U UX IPUMEHEHHUE B CTATHCTHKE.

- BextopHOE€ 3a1aHHe MPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

- Ciio’xeHre TapMOHMYECKUX KOJICOaHUH.

- I'paduueckoe penmieHue ypaBHEHH 1 HEPABEHCTB.

- [IpaBWiIbHBIE ¥ OTYNIPABUIIbHBIE MHOTOTPAHHUKH.

- Konnueckue ceyeHrs U UX NPUMEHEHHE B TEXHUKE.

- [lonsarue quddepenunana u ero NPUIOKEHHUS.

- CxeMbl OBTOPHBIX UCNIBITAHUN bepHyIun.

- MccnenoBanue ypaBHEHHU U HEPABEHCTB C MAPAMETPOM.

3. YCJIOBMS PEAJIM3BAIIMA PABOYEH TTPOITPAMMBI YUYEBHOM
JANCHUIIJIINHBI

3.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Hnst  peanmuzanuu  pabodeil mnporpaMMmbl  y4eOHOW JUCIUIUIMHBI MPUMEHSIOTCS
cienyromye o0pa3oBaTelibHbIe TEXHOJIOTUU:

- mpobseMHOe 00yUYeHuUE;

- udPepeHInpoBaHHOE O0YUEHHUE;

- IPOEKTHBIE U UCCIEA0BATEIbCKUE METO/IbI O0yUEHHS;

- TNYHOCTHO-OPUEHTUPOBAHHOE 00YUYEHUE;

- 00yueHue B COTpyAHUYECTBE (KOMaHIHAsl, TPYIIIOBas padboTa);

- ”H(HOPMAIIMOHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTHH.

3.2. TpeboBanuss K  MHHHUMAJIbHOMY  MAaTepPUATbHO-TEXHUYECKOMY
o0ecre4eHNI0 y4eOHOT0 MmpeaMeTa

Peanuzamuss yueOHOoro mpenMera TpeOyer Hamuyusi ydeOHOro KaOuHeTa
MaTEeMaTHUKH.

Ob6opynoBanue yueOHOro kabuHera:

- TOCA/I0YHbIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- paboyee MeCTO penoaaBaTers;




-  IUIAKTUYCCKUN KOMIUIEKT YYEOHO-HAIJSIMHBIX TMOCOOWMH TIO JAWCIUILUIMHE
MaTEeMaTHKa;

- MyJIbTUMEAUIHBIE CPEACTBA OOYUEHHUS MO JUCIUIUIMHE MaTEMaTHKA.

TexHuueckue cpeacTra 00y4eHUsI:

- KOMITBIOTEP C JIUIIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUEHHEM;

- IPOEKTOP C IKPAHOM.

3.3. UudopmanuonHoe odecnevyeHne 00yueHust

OCHOBHbBIEC HCTOYHUKHU:

1. Marematuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Airedpa u
Hadajga matemarmdeckoro adanmza. 10-11 kmacc. Ammumon IILA., Komsrua HO.M.,
TkaueBa M.B. u gpyrue. - M: [Ipocsemienue, 2022.

2. Martematuka: anreOpa ¥ Hayajga MAaTeMaTUYECKOTO aHajin3a, TIeOMETPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u gpyrue. -
M: Ilpocsemenue, 2022.

JIOTIOTHUTENbHBIC UCTOUYHUKHU:

1. Marematuka: yuyeOnuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPVYC, 2019.
(Cpennee npodeccuoHaibHOE 0Opa30BaHUE)

2. Maremaruka: anreOpa U Hayajga MaTeMaTHYeCKoro aHanusa, reomerpus. 10-11
KJaccel. Anredpa U Hayajga Maremarudeckoro ananusa. B 2 4. Yacts 1: YueOuuk st
yyaluxcsi 00pa3oBaTeNbHBIX OpraHu3aiuii (0a3oBblii ypoBeHb)/MopakoBuy A.l.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl yyamuxcss oOpa3oBaTeIbHBIX OpraHu3aluil
(6a3zoBsIil ypoBeHb)/ Mopakosud A.I'. u npyrue; noxa penakiueir Mopakosuua A.T. -
M: Muemo3suna, 2018.

3. Maremaruka: anreOpa 1 Hayajga MaTeMaTUYECKOIO aHaNIM3a, reoMeTpus. Anredpa u
Hayvajga MateMmatuueckoro aHaimmza. 10 kmacc. Huxonbckuit C.M., IloranoB M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

NHTEpHET-UCTOYHUKMU:

1. Beepoccuiickue maTepHEeT-0oMMmHaael. - URL: https://online-olympiad.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. EnuHas xoyuiekiust mudpoBsIx oOpa3oBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru_(mara oopamenus: 08.07.2022). - TeKCT: 3IEKTPOHHBIHA.

3. Undpopmanmonnass cucrema «EauHoe OkHO jgocTynma K 00pa3oBaTelbHBIM
pecypcam». - URL: http://window.edu.ru/_ (mata obpamenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas anextponHast oubmmoteka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIM.

5. OtkpeiThiii  KoJutemk. Marematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TekcT: 2JIEKTPOHHBIM.
6. [Toeropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.
/. CripaBOYHUK o MAaTEMAaTHKE JUISL IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.ntm / (mata obpamenus: 12.07.2022). -
TeKCT: 2JIEKTPOHHBIN.

8. CpenHsss MaTeMaThueckass HTepHeT mkona. - URL: http://www.bymath.net/ (mara
oOpaienust: 12.07.2022). - TekcT: 3JIEKTPOHHBIM.
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9. ®enepanbHblii mopTan «Poccuiickoe oOpazoanue». - URL: http://www.edu.ru/
(mara obpamenus: 02.07.2022). - TekcT: 37E€KTPOHHBIN.

denepanbHbIi  HEHTP HWHPOPMAINMOHHO-00PA30BATEIbHBIX PECYPCOB. -
http://fcior.edu.ru / (mata ooparenus: 01.07.2022). - TekcT: 3JI€KTPOHHBIHI

URL:

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBFHOM
JANCHUIIJIINHBI

KouTpo/ib U oleHKka pe3yabTaTOB OCBOCHHS OOIICOOPa30BATEIBHON IUCITUTUTHHBI
pPacKpBIBAIOTCS  Yepe3  JUCHUIUIMHAPHBIE  PEe3ylbTaThl, HAMpaBICHHBIE  Ha
dbopmupoBaHre 00MUX U MPO(ECCHOHATBHBIX KOMIIETCHIIMHA MO pa3fenaM W TeMam
cojiepkanusi ydyeOHOro wmarepuana. KOHTpoib M OIEHKa pe3ylbTaTOB OCBOCHUS
y4eOHOM TUCIUIUIMHBI OCYIIECTBISICTCS MpErojaBaTeieM B MpOIecce MPOBEACHUS

KOHTPOJIbHBIX, TCCTUPOBAHMUA,

YCTHOTO  OIIPOCa,

HHAWBUAYAJIBHBIX IIPOCKTOB, JOMAIITHHUX 321,[[21HPII>1.

BBIITOJIHCHU A O6y‘—IaIOH_[I/IMI/IC51

Pe3syabTarsl ocBOCHUSA

Pazngen/Tema

Tun omeHoYHBIX

yueOHOH TUCHHILIMHBI MepPONpUsITUs
YMeHus: P1,Temal.1,1.2, 1.311- | TectupoBanue
- YMEHHE ONIEPUPOBATH ITOHATUAMMU: o/c,1.4,1.5,1.6 VYeTHBII onpoc
omnpezesieHue, akcuoma, Teopema, CJIe/ICTBUE, P2, Temsr 2.1,2.2,2.3, MareMaTH4ecKui
CBOWCTBO, MPHU3HAK, JOKa3aTEIbCTBO, 2.4,2.51I1-0/c, 2.6 JTUKTAHT
paBHOCHUIIbHBIE (DOPMYITHPOBKU; YMEHHE P 3, Temsr 3.1, 3.2,3.3 NunuBuayanbHas
(dhopMyIIMpoBaTh 0OPATHOE U TIPOTHUBOIIOIIOKHOE IT-o/c, 3.4 CaMOCTOSITEeIIbHAS
YTBEPKJICHHUE, IPUBOAUTH IPUMEPHI U P 4, Temnb1 4.1, 4.2, 4.3, pabora
KOHTPIPUMEPHI, UCIIOJIH30BATH METO/T 4.4,4.5,4.6,4.7 11-o/c, [IpencraBnenue
MaTeMaTUYeCKOW UHIYKIIUH; IPOBOAUTH 4.8,4.9,64.10,4.11 pEe3ynbTaTOB
JIOKA3aTEIbHBIE PACCYXKICHUS TIPU PEIICHUU PS5, Temsr 5.1, 5.2 MPAKTUYECKHUX
3a/71a4, OLIEHUBATH JIOTUYECKYIO IIPABUIIBHOCTh P 6, Temsl 6.1, 6.2, 6.3, paboT
paccykJIeHUI; 6.4,6.5,6.6, 6.7 Il-o/c, 3ammura

- YMCHHC OIICPHUPOBATH NOHATUAMHA: MHOKECTBO,
IMIOAMHOKECTBO, OIN€palivi HAA MHOXKXCCTBAMU,;

6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temor 7.1,7.2,7.3,

TBOPYECKUX paboT
3amura

YMEHUE UCIIOIb30BATh TEOPETUKO- 7.4,7.5,7.6,7.71I- WHAUBUAYAIBHBIX
MHOECTBEHHBIN anmapar Jijisi OTTUCaHus 0/c,7.8,7.9, 7.10 IT-o/c, MIPOEKTOB
peaNbHBIX MPOLIECCOB U ABNEHUN U npu pemennn | /.11, 7.12,7.13, 7.14, Kontponbhas
3a/1a4, B TOM YHUCJIE U3 IPYTUX y4EOHBIX 7.15,7.16, 7.17 pabora
MIPEIMETOB; P 8, Temsr! 8.1, 8.2, 8.3, Brinmonnenue

- YMEHHE ONEPUPOBATH MOHATUIMU: Tpad, 8.4,85,8.6 9K3aMEHAIIMOHHBIX
CBSI3HBIN Tpad, nepeBo, UK, rpad Ha P9, Temsr 9.1, 9.2, 9.3, 3aJaHuN

IJIOCKOCTH; YMEHUE 3a7aBaTh U ONHUCHIBAThH
rpadsl pa3TUYHBIMUA CIIOCO0AMM; UCTIOIB30BATh
rpadbl pu peleHn  3a/1a4;

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMU:
coYeTaHHe, NePEeCTaHOBKA, YUCIIO COUETAHUH,
YHCII0 IepecTaHoBOK; OMHOM HbloToHa; ymeHue
MIPUMEHSTh KOMOMHATOPHBIE (PaKThI U
paccyXIeHus ISl pelIeHus 3a/1a4;

- YMEHHE ONEpUPOBATh MOHATUSAMU: HATYpaIbHOE
4HCII0, LIET0€ YUCII0, OCTATOK 110 MOAYJIIO,
panKoHaIBbHOE YUCIIO, UPPALIMOHAIBHOE YUCIIO,
MHO’KECTBA HATYPaJIbHBIX, LEJNbIX,

9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.3I-0/c, 11.4,11.5,
11.6 IT-o/c, 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 IT-o/c,
13.6

P 14, Tems! 14.1, 14.2,



http://www.edu.ru/

palMOHANIBHBIX, AEHCTBUTEIbHBIX YHCEN; YMEHUE
WCIOJIb30BATh MPU3HAKHU JIETUMOCTH,
HaNMEHBIINNA OOIIUN NEJINTENh U HAUMEHbIIIEES
of1ee kpatHoe, anroput™ EBkinaa npu
peLeHNH 3a]a4; 3HAKOMCTBO € Pa3JIM4YHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

- YMEHUE CBOOOHO ONEPUPOBAThH MOHATHAMU:
CTETIeHb C LENIBIM MTOKa3aTeseM, KOpeHb
HaTypaJbHOHN CTENEHHU, CTEIIEHb C PALlMOHAIbHBIM
MoKa3aresieM, CTEeTeHb C JeHCTBUTENbHBIM
(BermecTBEHHBIM) MOKa3aTeseM, Jiorapudm ducia,
CHHYC, KOCHHYC U TAHT€HC MTPOU3BOJILHOTO
qucia;

- YMEHHUE ONEPUPOBATH MOHITUAMU: TOXKIIECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE, HPPA[IOHAIILHBIE,
MOKa3aTeJbHbIE, CTETIEHHBIE, Iorapu(MUIECKHE,
TPUTOHOMETPHUECKUE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; yMEHHUE pelaTh YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOIIBIO Pa3IMYHbIX
MIPUEMOB; peliaTh YpaBHEHHs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, X CHCTEMBI JJISl PEIICHUS
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX
o0acTeil HayKH U peabHOM KU3HH,

- YMEHHE CBOOOHO ONEPUPOBAThH MOHATHIMU:
rpaduk pyHkuuu, oopatHas GyHKUHUS,
KOMMO3ULUS QYHKIUH, TMHEeHHas QyHKIMS,
KBajipaTHUuHas QyHKIUS, CTelIeHHas! QYHKIIHS C
LIEJIBIM [TOKa3aTeeM, TPUTOHOMETPUYECKHE
(GyHKIIMHM, 0OpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKIMH, TOKa3aTeNbHas U JorapupmMuuecKkas
(GYHKIIUHM; YMEHUE CTPOUTH rpaUKu QyHKIIHH,
BBINOJIHATH Mpeo0pazoBaHust rpauKoB QyHKIHIA;
YMEHHE HUCII0JIb30BaTh rpaduKu QYHKIMNA IS
M3y4YEeHHs! IPOLIECCOB U 3aBUCUMOCTEH MpH
peleHnH 3aa4 U3 IPYruX YIeOHBIX MTPEIMETOB
U3 pealbHOI XKU3HU; BEIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BETUINHAMH,

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUIMU:
YETHOCTh (PYHKIIMH, IEPUOJUIHOCTh PYHKIINH,
OrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIUH, SKCTpeMyM (DyHKLINHU, HanOoJIbIIee U
HaMMEHblIIee 3HaYeHUs1 PYHKIUHU Ha
MPOMEXYTKE; YMEHHE MPOBOANTH MCCIICIOBAHNE
byHKINY;

- YMEHHE HCITOJIb30BaTh CBOMCTBA U rpaduKu
(GyHKUMN 1715 pelieHus] ypaBHEHH, HEpaBEHCTB U
3a/1a4 ¢ mapaMeTrpamu; u3o0paxkarh Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA peIIeHUI

14.3, 14.4, 14.5 I1-o/c,
14.6




YpaBHEHH, HEPAaBEHCTB U UX CHCTEM;

- YMEHHE CBOOOHO ONEPUPOBATH MOHITUAMU:
110CJIe10BATENbHOCTb, apu(MeTHUECKast
nporpeccusi, reoMeTpudeckas mporpeccus,
0ecKkoHeuHO yObIBarolasi FeOMeTpuYecKas
IpOrpeccus; yMEeHHeE 3a/1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHUCIIE C TOMOILBIO
PEKYpPpPEHTHBIX (HOopMyT;

- YMEHHE ONepUpOBaTh MOHATUAMMU:
HENPEPHIBHOCTH (PYHKITUH, aCUMIITOTHI rpaduka
(GbyHKLIMH, IepBasi U BTOpast IPOU3BOAHAS
(GyHKINH, TEOMETPUIECKUN U (PU3HMUECKUI CMBICTT
IIPOU3BOIHOM, IEpBOOOpa3Hasi, ONpeIeIeHHbIN
MHTETpaj; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka
(GyHKLINU; yMEHHE BBIUUCIIATH IPOU3BOIHBIC
CYMMBI, TIPOU3BEICHHS], YACTHOTO ¥ KOMITO3UIINU
(GyHKUMH, HAXOAUTh YpaBHEHHE KacaTelbHOM K
rpaduky QyHKIUH,

- YMEHHUE HCIIOJIb30BaTh MMPOU3BOIHYIO IS
uccie10BaHusl QyHKIMM, A1 HAXOXKAEHUS
HAWTYYIIero PeHIeHus B MPUKIATHBIX, B TOM
qHcIie COLUATbHO-3KOHOMUYECKUX U (PU3NYECKUX
3a7a4ax, Uil OIPEEIEeHUs] CKOPOCTH U
YCKOPEHUS; HAXOIUTh IUIOIAAN U 00beMbI HUryp
C TMOMOIIIBIO UHTETPaJIa; MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOTr0 MOJIETMPOBAHHUS C IOMOLIbIO
Qg QepeHIranbHbIX ypaBHEHUH;

- YMEHUE ONEepUpOBaTh MOHATUAMU: KOMITJIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJyJIb U apT'yMEHT KOMIUIEKCHOT0 yHcia, hopma
3aIMCH KOMIUIEKCHBIX YuCell (TeOMeTpruIecKas,
TPUTOHOMETpHUECKas U anreOpanyeckas); yMeTh
MIPOU3BOJIUTH APHU(PMETUIECKUE TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; TIPUBOJIUTH TPUMEPHI
WCTIOJIh30BAHUST KOMIUIEKCHBIX YHCEIT;

- YMEHHE CBOOOHO ONEPUPOBATH MOHATUIMU:
cpenHee apupMeTHIECKOe, MEANaHa,
HauOoJbllIee M HAMMEHbIIIee 3HaYeHUs, pa3Max,
JHCTIEPCHsI, CTAHAAPTHOE OTKIOHEHHE /IS
OIMCaHMs YMCIIOBBIX JIaHHBIX; YMEHUE
WCCIIEIOBATh CTATHCTUYECKUE TaHHBIE, B TOM
qucye ¢ IPUMEHEHHEM rpauyeckiux MeTo/10B U
AJIEKTPOHHBIX CPEJICTB; IPaUIECKH UCCIIEAOBATh
COBMECTHBIE HA0JIOJICHHsI C TIOMOIIBIO THarpaMM
paccenBaHMs U JINHEWHOW PErpeccuu;

- YMEHHE HaXOUTh BEPOATHOCTH COOBITHIA C
WCTIOJIh30BaHUEM IpahUIECKUX METOJIOB,
MPUMEHSATH JUI pelIeHns 3a7a4 (GOpPMYIIbI
CIIO’KEHUS] © YMHOKEHHS BEeposATHOCTEH, hopMyiry
MOJTHOM BEPOSITHOCTH, popmyity beprysn,
KOMOMHATOpHbIE (PaKThl U (POPMYIIbI; OLIEHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITUI; YMEHHE




OIIEpUPOBATh NOHATHUAMH: CIIy4aiiHas BEJIUYHHA,
pacnpezielieHne BEpOATHOCTEN, MaTEMATUUYECKOE
OKUJAHME, JUCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHE CITy4aifHOW BEJIMYUHBI, (DYHKIIMU
pacnpeeseHus U INIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOI0 U HOPMAJILHOTO PACIPECICHUIH;
YMEHHE UCIIOJIB30BAaTh CBOMCTBA U3yUYEHHBIX
pacrpeienieHuil U1l pelleHys 3a/1a4; 3HaKOMCTBO
C NMOHATUAMU: 3aKOH OOJIBIIUX YHUCEII, METO/IbI
BBIOOPOYHBIX UCCIIEOBAHUI; YMEHUE TIPUBOIUTD
IIPUMEPHI IPOSABICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMEHUE CBOOOHO ONEPUPOBAThH MOHATHIMU:
TOUKa, IpsiMasi, JI0OCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKUN yroJl, ABYIPaHHBIA yToJI,
TPEXTPaHHBIN YIoJl, IEPECEKAIOIINECH,
IIapaJuIeNIbHbIE U CKPEIIHUBAIOIINECS IPSIMBIE,
NapajuIeIbHOCTh U NEPIIEHUKYISIPHOCTD IPSIMBIX
U IUIOCKOCTEH, Yol MeX 1y NpSIMbIMH, YOIl
MEXy IPSAMOH U INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh MpHU
pelLleHNH 3a1a4 U3yYEHHbIE (DAKTBI U TEOPEMBI
IUIAaHUMETPUH; YMEHUE OLIEHUBATh Pa3MephI
00BEKTOB B OKpYXaIOILEM MHUPE; YMEHUE
OIIEpUPOBATh NOHATUSIMU: MHOTOTPaHHUK,
CEUYEHUE MHOTOTPAHHUKA, TPaBUIIbHBIN
MHOTOTPaHHHUK, IPU3Ma, THpamMuIa, purypa u
MIOBEPXHOCTh BpaIllEHUs, IWINHAP, KOHYC, 1I1ap,
cdepa, pa3BepTka NOBEPXHOCTHU, CEYEHUsI KOHYCa
U NWIMHJPA, TapajuleIbHble OCH WM OCHOBAHHUIO,
CeueHHe 11apa, INIOCKOCTh, Kacaromasics cepsl,
LHWIMHpPA, KOHYCa; YMEHUE CTPOUTDH CEUEHUE
MHOTOTpaHHHUKa, U300pakaTh MHOTOTPAHHUKH,
(Gurypsl 1 NIOBEPXHOCTH BpAILEHUs, UX CEUECHUS,
B TOM YHCJIE C TIOMOIIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTh CBONCTBA FT€OMETPUYECKUX
¢buryp, caMocTosTeNIbHO (OPMYIUPOBATH
OTIpeJIeNIEHUs] U3y4aeMbIX (UTyp, BHIIBUTaTh
TUIOTE3bI O CBOMCTBAX U MpPU3HAKaX
reoMeTpHuecKuX (Huryp, 000CHOBBIBATh WIH
OIpOBEpraTh UX; yMEHHE MPOBOIUTH
KJaccu(uKanuio GUryp 1o pa3IuyHbIM
MpU3HAKaM, BBIIOJIHSITH HEOOXOIUMBbIE
JIOTIOJTHUTENBHBIE TIOCTPOEHUS;

- YMEHHE CBOOOTHO ONEPUPOBATH MOHATHIMHU:
wiomaab Gurypsl, 00emM GUrypsl, BeaTuunHa
yIi1a, pacCTOSIHUE OT TOUKHU A0 IIOCKOCTH,
paccTosiHuE MEXy NIPSMBIMH, PACCTOSTHUE
MEX]y IUIOCKOCTSIMH, IIOIAb chepsl, MI0Ab
MIOBEPXHOCTU MUPAMHU/IBI, IPU3MBI, KOHYCA,
HWIMH]pa, 00beM Ky0a, IpSIMOYTOJIbHOTO
napajuleJIenunena, TMPaMubl, TPU3MBL,




LIUIMHIpPA, KOHYCA, I1apa; yMEHUE HaXOAWUTh
OTHOIICHHE 00BEMOB MO00HBIX QUTYP;

- YMEHUE CBOOOHO ONEPUPOBAThH MOHATHIMU:
JBUKEHME, TapaJuIEIbHbIA IEPEHOC, CUMMETPHUSI
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue Moaoous, NoA00HbBIE (PUTYPHI;
YMEHHUE pacro3HaBaTh paBHbIE U 110100HBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE, HCKYCCTBE,
apXUTEKTYpE; YMEHHUE UCIO0Ib30BaTh
re€OMETPUUYECKNE OTHOIIECHUS, HAXOAUTh
reOMETPUUECKUE BEJTMUNHBI (JJIMHA, YOI,
IUI0IIAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 APYTHX
yueOHBIX IPEIMETOB U U3 PeabHOH KU3HU;

- YMEHHE CBOOOIHO ONIEPUPOBATH ITOHATHIMMU:
IIPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, BEKTOD,
KOOpJMHATBl TOYKU, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOU3BE/ICHNE BEKTOPA Ha YUCIIO,
pa3ioKeHue BeKTopa o 0a3ucy, CKaasipHoe
IIPOU3BEICHNE, BEKTOPHOE MPOU3BEACHUE, YOI
MEXJly BEKTOpPaMH; YMEHHE UCII0JIb30BaTh
BEKTOPHBIN U KOOPJAMHATHBIN METOJ JJIS
pEeLIeHNs TEOMETPUYECKUX 3a1a4 U 3a1a4 IPYTUX
Y4eOHBIX MIPEMETOB; ONIEPUPOBATH MMOHITHUIMHU:
Marpuiia 2x2 u 3x3, onpeaenauTeb MaTPHUIIbl,
re€OMETPUUYECKUN CMBICT OIPENETUTENS;

- YMEHHME MOJEINPOBATh PEATIbHBIE CUTYallN Ha
SI3bIKE MAaTEMAaTUKHU; COCTABIISATh BbIPAXKEHMUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI I10
YCJIOBHIO 33/1a4¥, UCCIIEIOBATh ITOCTPOECHHBIE
MO/IEJIU C UCHOIb30BaHUEM alllapaTa ajareopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pPe3yNbTarT;
CTPOUTH MATEMAaTUYECKHE MOJEIH C IIOMOILBIO
reOMETPUUYECKUX MOHATUI U BEJIMYMH, PEeLIaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a]]a4H;
COCTaBJISITh BEPOSITHOCTHYIO MOJIEIb U
UHTEPIPETUPOBATH MOTYYEHHBIN PE3YNIbTaT;
pelaTh NpUKIaIHbIE 33Ja4l CPEeICTBAMU
MaTEMaTHYECKOr0 aHaJIN3a, B TOM YHUCJIE
COLIMAJIbHO-?KOHOMUYECKOT0 U (PU3HUECKOro
XapakTepa;

- YMEHHE BBIOMPATh MOAXOIAIINI METO IS
pelIeHns 3a/1a4M; TIOHUMaHie 3HAaYUMOCTH
MaTEeMaTHKU B U3yUYE€HUU TPUPOTHBIX U
OOIIIECTBEHHBIX POIIECCOB U SIBJICHUHN; YMEHHE
pacrno3HaBaTh NPOSIBIIEHNE 3aKOHOB MaTeMaTUKU
B UCKYCCTBE, YMEHHUE NIPUBOAUTDH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI pPOCCUNCKON 1
MHPOBOM MaTEMaTU4YECKON HAYKH.

3HaHU:

- 0 METO/IaX JOKA3aTelIbCTB, AITOPUTMOB
perieHus 3anay;

- OIIPEJCIICHUI aKCUOM U TEOPEM;

P1,Temal.1,1.2,1.31I-
o/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2, 2.3,
2.4,2.511-0/c, 2.6

TecTtupoBanue
VYceTHBIT onpoc
Maremarnueckuit
JUKTaHT




- IOHSATHH: CTENCHb YUCIIa, JIOTapu(pM YHCIa;

- IOHATHUH: pallOHAJIbHBIC, UPPALIUOHAIBHBIE,
MOKa3aTeNbHbIe, CTENCHHBIE, Jorapu(MUUECKIE,
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA,
UX CHCTEMBI;

- MOHATHUH: (PYHKLHUS, HENIPEPBIBHAS (PYHKLHS,
IPOM3BOHAS, IEPBOOOPa3HAsl, ONPE/ICIICHHBIH
UHTETpa;

- IOHATHI: palMOHaJIbHAs QYHKINS,
nokaszarenbHas QYHKIHS, CTeTIeHHAs (QYyHKIIHA,

P 3, Temsr 3.1,3.2,3.3
I1-o/c, 3.4

P4, Temsr 4.1,4.2, 4.3,
44,45,4.6,4.7I1-o/c,
48,49, 4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Tems! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,

NunuBuayanbHas
CaMOCTOSTENIbHAS
paborta
[Ipencrasinenue
pe3yIbTaTOB
MPAKTUIECKHIX
pabor

3amura
TBOPYECKUX padOT
3amura

norapudmudeckas GyHKIHS, 7.4,7.5,7.6,7.7I1- WH]IUBUYyAJIbHBIX

TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE 0/¢,7.8,7.9, 7.10 I1-o/c, IPOEKTOB

byHKINH; 7.11,7.12, 7.13, 7.14, KoHTtposbHas

- IOHATHUI: cpeiHee apuPMeTHIEeCKOe, MeInaHa, 7.15,7.16, 7.17 pabota

HauOoJIbIIIee U HAUMEHBIIICE 3HAUYCHHUS, pa3Max, P 8, Temsr 8.1, 8.2, 8.3, Brmonnenue

JUCTIEpCHsl, CTAaHAPTHOE OTKIIOHeHHE ynciioBoro | 8.4, 8.5, 8.6 JK3aMEHaIIMOHHBIX

Habopa; P9, Temrr 9.1,9.2, 9.3, 3aJaHui

- IOHATHUI: CIyYalHbIA OTBIT U CIIydaifHOE 94,95

COOBITHE, BEPOSATHOCTD CITYYAHOTO COOBITHSI, P 10, Temsr 10.1, 10.2,

- MIOHATHH: TOYKA, IIPsMasi, TJIOCKOCTh, 10.3,10.4

MPOCTPAHCTBO, IBYrPaHHbIN yToJI, P11, Temsr 11.1, 11.2,

CKPEIIMBAIOIINECS MPAMbBIC, MApAIICILHOCTh U 11.3I1-o/c, 11.4, 11.5,

MEPIEHIUKYJIAPHOCTD MPSIMBIX U IJIOCKOCTEH, 11.6 IT-o/c, 11.7

YroJ MEXY IPSIMBIMH, YTOJl MEXAY PSMOM 1 P 12, Temsr 12.1, 12.2,

IIJIOCKOCTBIO, YTOJI MKy TNIOCKOCTSIMU, 12.3,12.4

paccTosHUE OT TOYKH J0 MIOCKOCTH, paccTtosinue | P 13, Temnr 13.1, 13.2,

MEXy NPSMbIMH, PACCTOSIHUE MEXKTY 13.3,13.4, 13.5 II-o/c,

IUIOCKOCTSIMH;; 13.6

- IOHSATHI: MHOTOTPAHHHK, CEYEHUE P 14, Temsur 14.1, 14.2,

MHOTOI'paHHMKa, Ky0, Mapajjienenumne, npusma, 14.3, 14.4, 14.5 I1-o/c,

nupamuia, Gurypa u HOBEpXHOCTh BpallleHus, 14.6

UWJIMH]IP, KOHYC, Iap, cdepa, ceueHus GUurypsl

BpaleHus1, TUIOCKOCTh, Kacaromiascs chepsl,

UUJIMHIPA, KOHYCA, IUIOaAb TOBEPXHOCTH

MUPaMU/IBI, IPU3MBI, KOHYCA, IMJIUH]IPA,

wiomazab chepsl, 00beM Kyoa, IPSIMOYTOJIBHOTO

napajuieJienumnea, MUPaMuIbl, TPU3MBI,

HWIMH]IpA, KOHYCa, I1apa;

- MIOHSATH: IBMKEHHUE B IPOCTPAHCTBE, MOI00HBIC

(burypsl B IpOCTPAHCTBE; UCIOIB30BATh

OTHOIIIEHHWE TIIOMIAJIEH TOBEPXHOCTEN U 00BEMOB

MOoA0OHBIX (PUTYp MPU pELICHUH 3a/1a4;

- MIOHSATHI: MPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT,

KOOpJIUHATHI TOYKHU, BEKTOP, KOOPAMHATHI

BEKTOpA, CKAJIIPHOE MPOU3BEACHHUE, YTOJ MEKTY

BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEACHUE

BEKTOpa Ha YHCJIO;

OK 01. Beibupats ciocoOsl perieHus 3a1ay P 1, Tema 1.1, 1.2, 1.3 II- | OxcnepTHOE

poeCCUOHATBHON IEATETLHOCTH o/c,1.4,15,1.6 HaOJI0IcHNE

MIPUMEHUTEIBHO P 2, Temsr 2.1, 2.2, 2.3, | BLINOJHEHHS

K Pa3IMYHBIM KOHTEKCTaM 2.4,2.51II-o0/c, 2.6 WHIUBUyaIbHON
P 3, Temsur 3.1, 3.2, 3.3 II- | camocTOSATENLHOM




o/c,3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 45, 4.6, 4.7 II-o/c,
48,4.9,4.10,4.11

PS5, Tempr 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I11-
0/c,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,
8.4,85,8.6

P9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.3I-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 I1-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,
14.6

paboTHI,
MPAKTUIECKHIX
pabor,

3a1uTa
TBOPYECKUX padoT,
3a1uTa
WHIMBUTYaJIbHBIX
MPOSKTOB

OK. 02 Mcnonp30BaTh COBPEMEHHBIE CPEICTBA
MOKCKA, aHaJIN3a U UHTEpIpeTauu
nHpopMaluy 1 HHPOPMAIIMOHHBIE TEXHOJIOTUU
JUTSI BBITIOJTHEHUS 3a/1a4 TPO(ECCHOHATIBHON
JESATENIBHOCTH

P1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.51I-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7 Il-o/c,
48,49, 4.10,4.11

P5, Tempr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14,
7.15,7.16,7.17

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

P9, Temrr 9.1,9.2, 9.3,
9.4,95

DKCnepTHOE
HaOJIIOIEHIE
BBITTOJTHEHHS
VHIUBUYAJIBHOMN
CaMOCTOSITEIbHOM
paboTHI,
MPAKTUICCKHIX
pabor,

3aluTa
TBOPUYECKUX pador,
3alnTa
WHIVBUIYaIbHBIX
MIPOEKTOB




P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.3I-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temnr 13.1, 13.2,
13.3,13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,
14.6

OK.03 IlnmanupoBath U peaan30BbIBATH
coOcTBeHHOE TPO(heCCHOHANBHOE ¥ IMYHOCTHOE
pa3BUTHE, TPEANPHHIMATEIECKYIO
IEATeNILHOCTh B IpodeccroHanbHo cdepe,
WCIOJIb30BATh 3HAHMS 110 IPABOBOU U
(MHAHCOBOW TPAMOTHOCTH B Pa3IMYHBIX
KU3HEHHBIX CUTYaIUsIX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.51I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 1I-
o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7 Il-o/c,
48,49,4.10,4.11

P5, Temer 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 IT-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temer 7.1,7.2,7.3,
7.4,7.5,7.6,7.7]I1-
0/c,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, Temnr 8.1, 8.2, 8.3,
8.4,8.5, 8.6

P9, Temrr 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,
11.3I-0/c, 11.4,11.5,
11.6 IT-o/c, 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 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 T1-o/c,
14.6

DKCHepTHOE
HaOJIFOeHUE
BBIIIOJIHEHNS
WHJUBU1yaJIbHOU
CaMOCTOSTCILHOM
paboTHI,
MPAKTUICCKIX
pabor,

3aluTa
TBOPYECKHUX padoT,
3aluTa
WHIUBUIYaJIbHBIX
MIPOEKTOB

OK. 04 3ddexTBHO B3aMMOIEHCTBOBATD U
paboTaTh B KOJUIEKTHBE M KOMaH/IE

P 1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.51II-o0/c, 2.6

DKCnepTHOE
HaOIro1eHne
BBIIOJIHEHHS
WHIWBUTyaJIbHON




P 3, Temsr 3.1, 3.2, 3.3 TI-
o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7 II-o/c,
48,4.9,4.10,4.11

P 5, Temrr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c,
6.8,6.9,6.10 I1-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.7]I1-
0/c,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, Temrr 9.1,9.2, 9.3,
9.4,95

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.311-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temnr 13.1, 13.2,
13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,
14.6

CaMOCTOSITEIIbHOU
paboThl,
MPAKTUICCKHUX
pabor,

3almTa
TBOPYECKUX paboT,
3aImTa
WHIMBUIYaIbHBIX
IIPOCKTOB

OK 05. OcyuiecTBiTh YCTHYIO U MUCbMEHHYIO
KOMMYHHKAIIMIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit dexneparuu ¢ yuetom
0COOEHHOCTEH COLMANbHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 TI-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3,
4.4, 45, 4.6, 4.7 II-o/c,
48,49,4.10,4.11

PS5, Temer 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.51II-o0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 45, 4.6, 4.7 II-o/c,
48,49,4.10,4.11

PS5, Temer 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3,

DKCIepTHOE
HaOJII0ICHUE
BBIMTOJTHEHUS
VHIUBULYAJIBHON
CaMOCTOSITEIbHOM
paboTHl,
MPaKTUYECKUX
pabor,

3aImTa
TBOPYECKUX pador,
3aImTa
WHIMBUTYaTHbHBIX
MIPOEKTOB




6.4, 6.5, 6.6, 6.7 IT-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1, 7.2, 7.3,
7.4,7.5,7.6,7.7]I1-
0/c,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, Temrr 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.311-0/c, 11.4,11.5,
11.6 IT-o/c, 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 IT-o/c,
13.6

P 14, Temur 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,
14.6P 9, Temr1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2,
10.3,10.4

P11, Temsr 11.1,11.2,
11.3IT-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3

P 13, Temsr 13.1, 13.2,
13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 11-o/c,
14.6

OK.06 ITposiBIsTH rpak1aHCKO-
NaTPUOTUYECKYIO TMO3UIUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MTOBEJICHNE HA OCHOBE
TPAJUIIMOHHBIX POCCUHCKUX TyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH, B TOM YHUCIIE C
Y4ETOM rapMOHM3AIMH MEKHAIIMOHAIBHBIX U
MEXPEITUTHO3HBIX OTHOIICHUH, TPUMEHSThH
CTaHJapThl aHTUKOPPYIMIIUOHHOTO MOBECHUS

P 1, Tema 1.1, 1.2, 1.3 TI-
o/c,1.4,15,1.6

P 6, Temrr 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 IT-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temsr 7.1,7.2,7.3,
7.4,7.5,7.6,7.71I-
0/c,7.8,7.9, 7.10 IT-o/c,
7.11,7.12,7.13, 7.14,
7.15,7.16, 7.17

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

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,

DKCIepTHOE
HaOJII0ICHUE
BBITTOJTHEHHS
VHIUBULYAJIBHON
CaMOCTOSTCILHOM
paboTsl,
MTPAKTUICCKHIX
pabor,

3alnTa
TBOPUYECKUX padoT,
3aluTa
WHIVBUIYaJIbHBIX
MIPOEKTOB




14.6

OK.07CopneiicTBOBaTh COXPaHEHUIO
OKpY>Karolllel Cpelibl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIUMaTa,
MIPUHLIMITBI OEPEKITMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BBIYAMHBIX
CUTYyaLUAX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 2, Temsr 2.1, 2.2, 2.3,
2.4,2.51lI-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 1I-
o/c,3.4

P 4, Temsr 4.1, 4.2, 4.3,
44, 4.5, 4.6, 4.7 Il-o/c,
48,49,4.10,4.11

PS5, Tempr 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 IT-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11
P7, Temer 7.1,7.2,7.3,
7.4,7.5,7.6,7.7I11-
0/c,7.8,7.9, 7.10 IlI-o/c,
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, Temsr 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,
11.311-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,
12.3,12.4

P 13, Temsr 13.1, 13.2,
13.3,13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2,
14.3, 14.4, 14.5 IT-o/c,
14.6

DKCnepTHOE
HaOJIFO[eH1E
BBIIIOJIHEHNS
WHIUBUYyAJIbHOMN
CaMOCTOSTCIbHOM
paboTHI,
MPAKTUIECKHIX
pabor,

3aluTa
TBOPYECKHUX padoT,
3alIuTa
WHIUBUTYJIbHBIX
MIPOEKTOB

IIK 1.1. OcymiecTBiATh pacue€THO-KaCCOBOE
o0cmy>)KUBaHUE KIIMEHTOB

P 1, IT-o/c, P 2, IT-o/c,
P 3, IT-o/c, P 4, IT-o/c,
P 5, IT-o/c, P 6, IT-o/c,
P 7, II-o/c, P 8, II-o/c, P
9, IT-o/c, P 10, IT-o/c, P
11, M-o/c, P 12, IT-o/c, P
13, IT-o/c, P 14, T1-o/c

DKCnepTHOE
HaOJII0IeHue
BBIIIOJTHEHHS
WHIUBUyaIbHON
CaMOCTOSITEIBbHOM
paboThl,
MPAKTUYECKHIX
pabor,

3a1uTa
TBOPYECKUX padoT,
3aIuTa
WHIMBUIYATbHBIX
MIPOEKTOB




