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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
npodeccuonansuoro odpazopanus (PI'OC CIIO) no cnenumanbHoctu 35.02.16
OKcrutyaTalss U PEMOHT CEJIbCKOXO3SIMICTBEHHON TEXHUKH W 000pYyI0BaHUsA
(npuka3 MunuctepctBa mpocBemenus Poccuiickoii ®enepauum Ne 235 ot
14.04.2022 r.);

- ®enepanbHOro TroOCYIapCTBEHHOIO 00pa30BaTEIBHOIO CTAaHJIApTa CpPEIHEro
o0miero 00pa3oBaHUsl YTBEPXKIEHHOTO MPHUKa30M MMHHCTEpPCTBa 00pa3oBaHUS U
Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne 413;

- IIpuka3za MununcrepcrBa npocsemennss PO or 12 asrycra 2022 r. Ne 732 «O
BHECEHUM U3MEHEHUl B (eaepaibHblii TOCYIapCTBEHHbIM 00pa3oBaTeNIbHBIM
CTaHJIApT  CpeaHero  oOmero  oOpa3oBaHMs,  YTBEPXKIEHHBIM  IPUKa30M
MunucrepctBa 0obpazoBanus u Hayku Poccuiickoit ®eneparnuu ot 17 mas 2012 r.
Ne 413x;

- [Tpukaza MunucrepctBa npocsemieHust Poccuiickoit @eaepamuu ot 24.08.2022 Ne
762 «O06 yrBepxneHuu [lopsiaka opraHu3anuu 1 OCyIIECTBICHHUS 00pa3oBaTeIbHON
JESTEIBHOCTH 10 00pa30BaTENIbHBIM IPOrpaMMaM CpEIHEro MmpodeccruoHalIbHOTO
o0pa3zoBaHUs;

-+ [Ipukaza MunucrepctBa npocsemenus Poccum ot 23.11.2022 Ne 1014 «O6
YTBEPKJIEHUH (enepanbHO 00pa3oBaTeIbHOM NPOrpaMMbl CPEIHETO OOIIEro
o0pazoBaHuUs;

- TOpuMepHOM paboued mporpaMMbl  00I€00pa30BaTENbHON  JTUCUUILIUHBI
«Marematuka» (0a30BBIM YPOBEHB) i NPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
opraHu3auuii (yTBepkaeHa Ha 3acenanuu CoBeTa IO OLIGHKE COJEpKaHHUS H
KauecTBa MPUMEPHBIX pabOyYuX MporpaMM 00Ie00pa3z0BaTENbHOTO M COLUAIBHO-
I'YMaHUTAPHOTO LIUKJIOB cpeaHero npodeccuoHaibHoro oopasoanus Ilporokon Ne
14 ot 30.11. 2022 r. ®I'BOY AITO UPIIO).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI YYEBHOM
JANCIUIIJINHBI
1.1 O6saacTs npuMeHeHUs pado4eil NPOrpaMMbl
PabGouass mporpamma yuebnoi aucturumabel OJ[.07 «Matematuka» sBisieTcs
4acThl0O OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl B paMKax TMOJTOTOBKH
CIIELIMATIMCTOB cpeaHero 3BeHa no cnenuanbHoct CIIO 35.02.16 Dxcrmutyarauus u
PEMOHT CEJIbCKOXO3IMCTBEHHOW TEXHUKM W O00OpyAOoBaHUs Ha 0a3e OCHOBHOIO
o0111ero oOpa3oBaHus.
1.2 MecTo y4yeOHOH JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMBbl:
VYuebnas aucruruimHa OJ[.07 «Marematuka» BXOIUT B 00I1€00pa3oBaTeIbHBIN
OUKI © SABIAETCA 0O0sA3aTeNbHBIM 0a30BBIM MPEIMETOM U3  00s3aTeNbHOMN
npeaMeTHon obnactu «Matematuka u napopmatukay OI'OC COO.
1.3. Hdeau u 3agaym y4yeOHOM JMCHUILIMHBI, TPpeOOBaHMSA K pe3yabTaraM
OCBOCHMS JUCHUILINHBI:
Heabio paboueil mporpaMMbl SIBJSETCS: OCBOCHHE OOYUYAIOIIMMUCS COJIEPKAHUS
yueOHoi mucumminabl OJ1.07 «Marematruka» B COOTBETCTBUU C TPeOOBaHUAMHU
®I'OC cpemnero oOmero oOpa3oBaHuss C  ydyeToM THpodeccruoHaIbLHON
HanpasieHHocTd PI'OC cpennero npodeccuoHaIbHOTO 00pa30BaHUS.
OcBoeHue Kypca JUCHUILUIMHBI « MaTeMaTrKay NpeAnoiaraeT peuieHrue CIeIyoInuxX
3aaau4:
- (hopMupoBaHMEe NpencTaBiIcHUs 00 UIIEIX U METOJaX MaTeMaTUKHU; O MaTeMaTHKE
KaK YHUBEPCAJIbHOM S3bIKE HAyKH, CpEJCTBE MOJCIUPOBAHUS SIBJICHUU U
MIPOILIECCOB;
- JJaTb BO3MOKHOCThH OBJIQJICHUSI SI3BIKOM MAaTEMAaTHUKU B YCTHOMW U MUCHMEHHOM
dbopme, MaTeMaTUUYECKUMH 3HAHUSIMUA U YMEHUSIMU, HEOOXOUMBIMU JIJIsl U3YUYEHUS
1 OCBOCHMS M30paHHOM CIIEHUAabHOCTH HA COBPEMEHHOM YpOBHE;  Pa3BHUBAaTh
JIOTUYECKOE  MBIIUICHUE, aJTOPUTMHUYECKYI0  KYJIbTYpPy, IPOCTPAHCTBEHHOE
BOOOpakKeHHE, MaTEeMaTUYeCKO€ MBIIUICHHE W  HWHTYUIMIO, TBOPYECKHE
CIIOCOOHOCTH, HEOOXOIUMBIE JIJIsI IPOJIOJKEHUSI CaMOCTOSTEIILHOM IESITEIbHOCTH B
o0JlacTH MaTeMaTHKM ¢ €€ TMNPUIoKEeHW B Oyaymed mnpodeccruoHaIbHOM
NEeATEIIbHOCTH;
- BOCHUTHIBATh CPEJCTBAMU MATEMAaTUKHU KYJIbTYPbI JINYHOCTHA YEPE3 3HAKOMCTBO C
UCTOPUEN Pa3BUTHUS MAaTEMAaTHUKH, DBOJIOLMEH MATEMAaTHUYECKUX WJEH; IOHUMAaHUS
3HAYUMOCTU MAaTEMAaTUKH [ HAYYHO-TEXHHUYECKOTO Mporpecca.

OcBoenne coaepxanuss yueOHou nucuurmmael OJ[.07 «MaremaTtukay
o0ecreunBaeT JOCTHKEHHE 00YUaIOIMMUCS CIEAYIOIINX pe3yibmamaos:

Ilnanupyemblie pe3yJbTaTbl 0CBOCHUS 0011€00Pa30BaATEIbLHOM JUCUUILIMHBI B
coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO:

Ko u HaumeHoBaHue IlnanupyemMsble pe3yJbTaThl 00y4eHHS
(popmupyembIX
. O0mme HCHHMILUIMHAPHBIEC
KOMIIeTEeHIUH B Aucn P
OK 01 Bei6bupats - JIP27 roTOBHOCTB K TPYAY, - [IPO1 BnageTh MeTOAAMHU
CHOCOOBI peLIeHus OCO3HAaHUE LIEHHOCTU JI0Ka3aTeNbCTB, AITOPUTMaMHU




3a1a9
npohecCHOHATBLHOM
JIeSATEIbHOCTH
IMPUMCHHUTCIILHO

K pa3IrnyHbIM
KOHTEKCTaM

MacTepcTBa, TpyAotolue;

- JIP28 roToBHOCTH K aKTUBHOM
JIeATEIbHOCTH TEXHOJIOTUYECKOMN
Y COIIMAIbHOW HAIPaBIEHHOCTH,
CIOCOOHOCTh UHUIIMHPOBATD,
MJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHSTH TAKYIO
JIeATEITbHOCTB;

- JIP29 untepec K pa3inuyHbIM
cdepam npodeccuoHaATBHON
JIeATEIBbHOCTH,

OByaieHHe YHUBEPCAJIbHBIMHI
Y4eOHBbIMH NI03HABATEIbHBIMH
AeCTBUAMMU:

a) 0a30Bble JOrHYecKHe
AeMCTBUA:

- MP5 camocTtositenbHO
dbopMynupoBaTh U
aKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- MP6 ycranaBnuBathb
CYILIECTBEHHBIN NMPU3HAK UITH
OCHOBaHUS ISl CPAaBHEHMS,
KJIaCCU(UKAUU U 00O0OIICHNUS;
- MP7 onpenensats uenu
JIeATeTbHOCTH, 3371aBaTh
napameTpbl U KPUTEPUH UX
JIOCTH>KECHHS;

- MP8 BBIABIATH
3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSX;

- MP9 BHOCUTH KOPPEKTUBHI B
JIeATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB
LEeJISIM, OLICHUBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- MP10 pa3BuBaTh KpeaTUBHOE
MBIIUJICHUE TIPU PEIICHUN
YKU3HEHHBIX TIpobiieM

0) 0a30oBbBIE
HCCJIeI0BATEIbCKHIE
NeCTBUSA:

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

- MP16 BBISBIIATH IPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U
aKTyaJIM3upOBaTh 3a/1auy,
BBIJIBUTATh TUIIOTE3Y €€

pelLeHus 3a/1a4; yMEHUE
(dbopMyIHMpoBaThH ONpeeIICHUS,
aKCHOMBI U TEOPEMBI, IPUMEHATh
UX, IPOBOJUTH JOKA3aTEJIbHbIE
paccyKIeHUs B XO/I€ PELICHUs
3ajauy;

- [IP62 ymeTh oniepupoBath
MOHSTHUSIMU: CTEIIEHb YHCIIa,
Jorapudm yucia; yMeHue
BBITOJIHAThH BBIUYMCIIEHUE 3HAYEHU
U peoOpa3oBaHMsl BEIPAXKEHUH CO
CTETICHSIMH U JIOTapu(Mamu,
npeoOpazoBaHus APOOHO-
panMoOHAIBHBIX BBIPAKECHUH;

- [IP63 ymeTs onepupoBaTh
HNOHITUSIMU: pAallIOHAJIbHbIE,
UppalnytoHaIbHbIE,
[I0Ka3aTelbHbIE, CTEIIEHHBIE,
JorapupmMuyuecKue,
TPUTOHOMETPUUECKHUE YPABHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- [IP64 ymets onepupoBaTh
HOHATUAMU: (DYHKIMS,
HeTpepbIBHAS (QYHKIIHSA,
IIPOM3BO/IHAS, IEPBOOOpA3HAs,
OIIPEETICHHBIN UHTETPall; YMETh
HaXOJUTb IPOU3BOJIHBIE
AJIEMEHTApHBIX (QYHKINH,
UCIOJIb3YS CIPAaBOYHbIE
MaTepHalbl; UCCIEI0BaTh B
MPOCTEHIINX Ccllydasix GyHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh
HauOO0JIbIINE U HAUMEHbIINE
3Ha4YeHUs1 GYHKUUN; CTPOUTH
rpauKu MHOTOUYJICHOB C
UCIOJIb30BaHUEM alllapaTa
MaTeMaTHYeCKOIo aHalln3a;
IIPUMEHSTH IPOU3BOIHYIO IIPU
pEIIEeHNH 3a]1a4 Ha JABM)KEHUE;
peaTh MpaKTUKO-
OpUEHTUPOBAHHBIE 3a/1a4M Ha
HauOOJIbIIINE N HAUMEHbIIINE
3HAYEHUS, Ha HaX0X/IEHUE MYTH,
CKOPOCTH U YCKOPEHUS;

- [IPGS ymets onepupoBaTh
MOHATUSMU: pallMOHaIbHAs
(GbyHKIMS, OKa3aTenbHas
¢byHK1MA, cTeneHHas QyHKIHS,
norapudmuueckas QyHKIUSA,
TPUTOHOMETpUYECKHE (DYHKIIUH,
oOpaTHble PYHKIINH; YMEHUE
CTPOUTH TPapUKH N3YUYEHHBIX




pelIeHus, HaXOIUTh apPTYMEHThI
JIUISL TOKa3aTeIbCTBA CBOUX
YTBEP)KJICHHH, 3a71aBaTh
napaMeTpsl U KpUTEPUU
peIIcHUS;

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

- MP21 ymeTb nepeHOCUTH
3HAHMS B TO3HABATEILHYIO U
NPAaKTUYECKYIO 00JIACTH
JKU3HEAEATEILHOCTH;

- MP22 ymeTb UHTErpUpOBATH
3HAHMS U3 Pa3HBIX MPEIMETHBIX
oOJacrei;

- MP23 BeIIBUTATh HOBBIEC HJICH,
npeaiaraTh OpUruHaIbHBIC
MOAXObI U PEIICHHMS;

1 CIIOCOOHOCTH UX
HCIIOIL30BaHUA B
IM03HABATEIILHOM 1 COIHAIbLHOM
MIPaKTHUKE

(hyHKIIH, UCTIOTB30BATh
rpaduKy Npu U3y4EHUU
IPOILIECCOB U 3aBUCUMOCTEH, IpU
pEeLIeHnH 3a1a4 U3 IpYrux
y4eOHBIX IPEAMETOB U 33134 U3
peanbHOM )KU3HU; BBIPAXKATh
(opMyIaMu 3aBUCUMOCTH
MEX/1y BEJIMUYNHAMU;

- [IP66 ymeTh pemath TEKCTOBBIC
3a/1a4M pa3HbIX TUIOB (B TOM
YucJie Ha MPOLIEHTHI, 10U U
4acTH, Ha JIBIDKEHUE, paboTy,
CTOMMOCTb TOBapOB U yCIIYT,
HaJOrIu, 3aJ1a4u U3 00JIaCTH
yIIpaBJICHUs IUYHBIMU U
CeMeHHBIMU (PUHAHCAMM);
COCTaBJISAATh BBIPAXKEHUS,
yYpaBHEHHS, HEPABEHCTBA U UX
CHCTEMBI 110 YCJIOBUIO 33]auH,
UCCJIEIOBATh MOJIy4EHHOE
peleHne U OLleHUBATh
IPaBI0N0I00HOCTb PE3yJIbTAaTOB;
- [IP67 ymeTs onepupoBaTh
MOHSTUSIMU: CpEIHEE
apumeTnyecKoe, MeJaHa,
HauOoJIbIlIEe U HAUMEHbLIEE
3HAYEHUs, pa3Max, TUCIepCus,
CTaH/IapTHOE OTKJIIOHEHHE
YHCI0BOTO Habopa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATD
MH(pOpMalLKIO, IPEJICTABICHHYIO B
TabJIMIax, HA IHarpaMMax,
rpadukax, oTpaxkaronryro
CBOICTBA peaJIbHBIX ITPOLIECCOB U
SBJICHUH; TIPEJICTABIIATD
MH(OPMALIHIO C TTOMOLIBIO TaOIUI]
U AMarpaMM; UCCIe10BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM
quClie C IPUMEHEHUEM
rpauuecKux METOJI0B U
AIIEKTPOHHBIX CPEJCTB;

- [IP68 ymeTh onepupoBaTh
MOHATUSAMM: CIIyYalHBIA OIBIT U
cilydaifHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUHCIISATH BEPOSTHOCTD C
HCIIOJIb30BaHNEM TpadudyecKuX
METO/IOB; IPUMEHSTH (HOPMYJIBI
CIIOKEHHS] U YMHOXKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE
bakThl 1 GOpPMYIBI IPU PELICHUU
3a]1a4; OLIEHUBATh BEPOSITHOCTH




peanbHbIX COOBITUI; 3HAKOMCTBO
CO CIIy4aifHBIMHU BETUUMHAMH;
yYMEHUE NPUBOUTH IPUMEPbI
MPOSIBJICHUS 3aKOHA OOJIBIINX
quCceNl B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- [IP69 ymeTs oniepupoBath
MOHATUSAMH: TOUKA, PsMas,
IUIOCKOCTh, IPOCTPAHCTBO,
JIBYI'PaHHBIN yTrOJI,
CKpELMBAIOIUECS MPSIMBbIE,
napajieIbHOCTh U
HNEePIEHANKYIAPHOCTD MIPSIMBIX U
IIJIOCKOCTEM, IOl MEXAY
HOPSMBIMHU, YTOJI MEX]Ly IPSIMO U
IUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 THIOCKOCTH, PACCTOSTHHE
MEXy OIPSIMBIMU, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh MPH PEILICHUH 3a]a4
U3y4eHHBIE (PAKTHI U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO
MUDA;

- [IPG10 ymeTtsb onepupoBath
MOHATUSMH: MHOTOTPAHHUK,
ceueHre MHOTOIpaHHHKa, KyO,
napaieNienure], mpu3ma,
nupamuia, Gurypa 1 HoBepXHoOCTb
BpAICHHS, IIIIINH/IP, KOHYC, Iap,
cdepa, ceueHus: GUrypsl
BpAICHHS, TUIOCKOCTb,
KacaroIasicsi cepsl, HUIUHPA,
KOHYCa, TUIOMIA/h TIOBEPXHOCTH
UpPaMU/Ibl, IPU3MBI, KOHYCAa,
HUATUHIPA, TI0MAIE ChEpHI,
00BbeM Ky0a, MpsIMOYTOJIBHOTO
napaieNienumne 2, MupaMuIbl,
MPU3MBI, HWIMHPA, KOHYCA,
mapa; yMeHue n3o0paxarh
MHOTOT'PaHHHUKH U IOBEPXHOCTH
BPAIICHHS, UX CEUEHUS OT PYKH, C
MIOMOIIBIO YEPTEHKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX
CpPE/ICTB; YMEHHUE pPaclO3HaBaTh
CUMMETPHIO B ITPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh
NPaBUIHHBIE MHOTOTPaHHUKH;

- [IP611 ymeTb onepupoBaTh
MOHATHUSIMU: IBU)KCHUE B
IIPOCTPAHCTBE, 0100HbIE (PUTYPBI




B IIPOCTPAHCTBE; MCII0JIb30BaTh
OTHOIIICHUE IUIOMaaeH
IIOBEPXHOCTEH U 00BEMOB
noJ00HBIX (PUTYp TIPU peLICHUH
3ajay;

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

- [IPG13 ymers onepupoBath
HOHATUSAMMU: NIPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPIAUHATHI
TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKaJISIPHOE
IPOU3BECHUE, YOI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIIO;
HAXOJUTh C TOMOUIbIO U3yYEHHBIX
(bopMys1 KOOPAUHATHI CEPEUHBI
0Tpe3Ka, pacCTOSTHUE MEXKITY
JBYMsl TOUKaMH;

- [IPG14 ymetsb BbIOMpATh
MOAXOASAIINI U3yUYEeHHBI METO/1
JUIsl pelIeHUs 3a/1auH,
pacrno3HaBaTh MaTeMaTH4YECKHE
(bakThl 1 MaTeMaTHYECKHE MOJIEIIN
B IIPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOIUTH TIPUMEPHI
MaTeMaTHYECKUX OTKPBITUH
POCCHIICKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

- [IPG14 ymerts onepupoBath
MOHSTHSMM: KOMIIJIEKCHOE YHCJIO,
COTPSIKEHHBIE KOMIUIEKCHbBIE
quciaa, MOJIYIb U QpTyMEHT
KOMILIEKCHOTO uncia, hopma
3aIUCH KOMIUIEKCHBIX YUCEIl
(reomeTpuueckas,
TPUTOHOMETPHUYECKAs U
anrebpanyeckas); yMeTb
IIPOU3BOJIUTH ApUPMETHUECKHE
JENCTBUS C KOMILJIEKCHBIMH
YHCIaMU; IPUBOAUTH PUMEPHI
HCIIOJIb30BaHUsI KOMIUIEKCHBIX
qucell

OK 02 HUcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
MIOMCKa, aHaAJIN3a U
WHTEPIIPETAIAN

B obJ1acTH
HAYYHOT'0 TO3HAHMS:
- JIP36 chopmupoBaHHOCTH
MHUPOBO33PCHUS,

HEHHOCTH

- [IP65 ymeTs onepupoBaTh
MOHATUSMHU: palliOHAIbHAs
(byHKLHS, TOKa3aTeIbHAsS
byHKIMS, cTenenHas QyHKIus,




uHpopmanuu, u
UH(POPMAaLOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeSITeIbHOCTH

COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U
0OLIECTBEHHOM IPAKTUKH,
OCHOBAHHOT'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOCI'O MECTa B
MOJIMKYJIbTYPHOM MHPE;

- JIP37 coBeplilieHCTBOBAHUE
SI3BIKOBOM M YUTATEIIHCKOM
KYJbTYpPBI KaK CpeACTBa
B3aUMOJICUCTBUS MEXKIY
JIOJBMU U MO3HAHUS MUPA;

- JIP38 oco3HaHue IECHHOCTH
Hay4YHOU JESATENbHOCTH,
TOTOBHOCTBH OCYIIECTBIISITh
MIPOCKTHYIO U
MCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh UHANBUIYAIBHO U
B IpYIIIIE.

OBiaseHue yHHBeEpPCAJIbHBIMH
Yy4eOHBIMH NMO3HABATEIbHBIMHU
JeCTBUSIMH:

B) padora ¢ unopmanmeii:

- MP25 Bnageth HaBBIKAMU
MOJTy4eHUsI THPOPMAITUH U3
HMCTOYHHKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIISATh
ITOWCK, aHaJIn3,
CHCTEMAaTH3aINI0 B
WHTEpIpeTauio nHHopMaIuu
pa3IMYHBIX BUIOB U (popm
MIPE/ICTABJICHHS;

- MP26 co3naBaTh TEKCTHI B
pazIMYHBIX (hopMaTax ¢ yueToM
Ha3Ha4YeHHs HHpopMalu u
LIEJIEBOM ayTUTOPUH, BBIOMpas
ONTUMATBHYIO (hopMy
MIPEICTABJICHUS 1
BU3yaJIW3alUu;

- MP27 onieHuBaTh
JIOCTOBEPHOCTb, JISTUTUMHOCTh
nH(popMaInu, ee COOTBETCTBUE
MPaBOBBIM U MOPaJIbHO-
ATUYECKUM HOPMaM;

- MP28 wucnoinb30BaTh CpesicTBa
MH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIlMOHHBIX 33]1a4 C

norapudmudeckas GyHKIIHS,
TPUTOHOMETPHUUYECKUE (DYHKIHH,
obOpaTtHbie QyHKIIUU; YMEHUE
CTPOUTH TpapUKH U3YIEHHBIX
GyHKIHUI, UCIIONIB30BATh

rpad UKy pU U3y4EeHUU
MIPOLIECCOB U 3aBUCUMOCTEH, pU
peLICHUH 3a7a4 U3 APYTUX
yueOHBIX IPEIMETOB U 3a7a4 U3
peanbHON JKU3HU; BEIPAKATH
dbopMynaMu 3aBUCHUMOCTH
MEX/y BEIMYMHAMU




coboieHneM TpeboBaHUH
SPTrOHOMUKHU, TEXHUKH
0€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX
Y 3THYECKUX HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

- MP29 BnaneTh HaBbIKAMH
pacro3HaBaHMs U 3aLTUTHI
uHpopManuy,
HH(pOpMaAITMOHHOM
0€30IMacCHOCTH JTUIYHOCTH

OK 03 IlmanupoBath u
pealn30BhIBATh
coOCTBEHHOE
poQeCCHOHAIBHOE 1
JUYHOCTHOE Pa3BUTHE,
PEIPUHAMATEITBCKYIO
JESITENIbHOCTD B
npoQeCcCHOHAILHON
cdepe, UCIIONB30BAThH
3HaHUS 10 (PHUHAHCOBOK
IPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUAX

B o06sacTi 1yX0BHO-
HPaBCTBEHHOT0 BOCITUTAHUS:
- JIP16 chopmMupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHMUS,
ATHUYECKOT0 TTOBEJICHUS;

- JIP17 cnocoObHOCTH
OIICHUBATh CUTYALIUIO U
MIPUHUMATH OCO3HAHHBIE
pelleHus, OpUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

- JIP18 oco3nanue mTu4HOTO
BKJIaJ]a B IOCTPOCHHE
YCTOHYMBOTO OyIyIIEro;

- JIP19 oTBeTCcTBEHHOE
OTHOIIIEHUE K CBOUM
POIUTENAM U (WIIK) IPYTUM
YJIeHaM CEMbH, CO3JaHUIO0
CEMbU Ha OCHOBE OCO3HAHHOTO
IIPUHSATHS LEHHOCTEN
CEMENHOM KU3HU B
COOTBETCTBUU C TPAJULIASIMHA
HaponoB Poccuu;
OBiagenue
YHHUBepPCAJbHBIMU
peryasiTHUBHbIMH
AEeCTBUAMMU:

a) caMOoOpraHu3anms:

- MP42 camocTtosaTensHO
OCYIIECTBIISTh
MO3HABATENIBHYIO
JIESITEIIbHOCTb, BBISBIISTH
poOJIeMBbI, CTAaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE
3a1a4uu B 00pa3oBaTeNbHOMN
JESTSIIBHOCTH M KU3HEHHBIX
CUTYaIUsX;

- MP43 camocTOsATEIIBEHO
COCTaBIISITh TUIAH PELICHUS
POOJIEMBI C YUETOM

- [IP63 ymeTs oniepupoBath
HNOHATHUSIMU: pAllMOHAJIbHBIE,
UppalMOHANIbHBIE,
[I0Ka3aTeIbHbIE, CTEIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUUECKHUE YPABHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

- [IPG10 ymeTtsb onepupoBath
MOHITUSIMH: MHOTOTPAaHHUK,
CEYeHHE MHOTOTPaHHHUKA, KYO,
napajuieNienune1, npusma,
nupamua, purypa u
MOBEPXHOCTh BpallleHus,
WIMHIP, KOHYC, TIap, cdepa,
cedeHus (pUrypsl BpalieHus,
IJIOCKOCTh, Kacaromasics chepsl,
HWIMH]IPA, KOHYyCa, TUIOIA b
MOBEPXHOCTU MUPAMUJIBI,
MPHU3MBI, KOHYCa, IIMIHHIPA,
momass cheprl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO
napajuiesienune1a, TupaMubl,
MPU3MBI, IWIUHPA, KOHYCA,
mapa; yMeHue n3o0paxarh
MHOT'OI'PaHHHUKH U IOBEPXHOCTHU
BpallleHUs1, UX CEYEHUsI OT PyKH,
C TIOMOIIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMETh Paclo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
YMETbh pacro3HaBaTh
NPaBUJIHHBIE MHOTOTPaHHUKH;

- [IP613 ymetb onepupoBaTh
MOHITUSIMH: TIPSAMOYTOJIbHAs
CUCTEMA KOOpPJMHAT,
KOOpJMHATHI TOUKH, BEKTOP,
KOOpJMHAThl BEKTOPA, CKAJISIPHOE
MIPOU3BE/ICHUE, YTOJ MEXKIY
BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BE/ICHNE BEKTOpa Ha




UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEAIOYTEHU;

- MP44 naBaTh O1ICHKY HOBBIM
CUTYaIUsIM;

-  MP48 cioco6cTBOBATH
(GhOpMHUPOBAHHIO U
IIPOSIBIICHUIO IIUPOKOU
SPYAMIIMU B Pa3HBIX 001aCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH
CBOM 00pazoBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

- MP51 ncnonb30Bath MpUeMbl
pediekcuu sl OLEHKU
CUTYyaIliH, BEIOOpA BEPHOTO
peleHus;

- MP52 ymerp oueHuBarh
PUCKHU u CBOEBPEMEHHO
MPUHUMATh pEUICHUsI 10 HUX
CHUKCHHUIO;

B) SMOIUOHAJIbHBIH
HHTEJIEKT,
NPeANnoJarauuii
¢pOopMHUPOBAHHOCTD:

- MP55 BHYTPEHHEN
MOTHBAIUH, BKJIIOYAIOIICH
CTPEMIIEHHE K JOCTH)KEHHIO
eI W YCIeXy, ONTUMH3M,
WHUIIUATUBHOCTb, yMEHUE
JIEHCTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;
- MP56
BKJIFOYAIOLIEH CIOCOOHOCTH
MOHUMATh AMOITMOHAIIEHOE
COCTOSIHME JIPYTUX, YUYUTHIBaTh
€ro  TpH  OCYIIECTBICHUH
KOMMYHHKAIUH, CIIOCOOHOCTH
K COYYBCTBHIO u
CONEPEKUBAHUIO;

- MP57 conmanbHBIX HaBEIKOB,
BKITFOYAIOIITUX CIOCOOHOCTH
BBICTPAWBaTh  OTHOIICHHS C
JIPYTHUMH JTIOJbMU, 3a00TUTHCH,
MIPOSIBIIATH WHTEpEC u
pa3pemniaTb KOHQIUKTHI

SMITATHH,

YHCJIO; HAXOAUTH C IIOMOILBIO
U3yYEHHBIX (HOPMYIT KOOPIHMHATHI
CepeIMHbI OTPE3KA, PACCTOIHUE
MEXIY ABYMs TOYKaMU

OK 04 D¢ dexTuBHO
B3alMOJICCTBOBATE U
paboTaTh B KOJUIEKTHBE
1 KOMaHe

- JIP2 roTOBHOCTB K
CaMOPAa3BUTHIO,
CaMOCTOSITEILHOCTH U
CaMOOTIPE/ICIICHUIO;

- MP4 oBnaneHue HaBbIKAMU
y4eOHO-UCCIIeI0BATEIHCKOM,

- [IP68 ymeTh onepupoBaTh
MTOHATHSAMM: CIIY9alHBIA ONBIT U
ciyyaitHoe coObITHE,
BEPOSITHOCTH CIIy4ailHOTO
COOBITHSI; YMETh BBIYUCIATH
BEPOSITHOCTH C UCIOJIb30BAHUEM




MPOEKTHOM U COLIMATbHON
JIeSTCIIbHOCTH;

OsBJianenue
YHHBEPCAJIbHbIMH
KOMMYHHMKATHBHBIMH
JeHCTBUSAAMM:

0) coBMecTHAas
AeATEeJIbHOCTD:

- MP35 nouunmars u
KCIIOJIH30BaTh MIPEUMYILIECTBA
KOMAaHJIHOH U
WHIUBUIYAILHON pabOTHI;

- MP37 npuHuMars e
COBMECTHOM ICATCILHOCTH,
OpraHU30BbIBaTh U
KOOPJIMHUPOBATH JEHCTBUSA 10
ee JTIOCTIIKECHHUIO: COCTaBIISITh
IIJIaH IEUCTBUH, paclpeaciaTh
pOJIK C yUE€TOM MHEHUI
YYaCTHHUKOB 00CYX1aTh
pe3ynbTaThl COBMECTHOM
paboThI;

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

KOMOMHHPOBAHHOTO
B3aMMOJCHCTBUS;

-  MP41 OCYLIECTBIIATh
MO3UTUBHOE  CTPATErH4ecKoe
MOBEICHHE B Pa3IUYHBIX
CUTYalusX, MPOSIBIISATH

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

r) NIpUHATHE ce0s W APYrux
Jojei:

- MP59 npuHnMaTe MOTUBBI U
apryMEHTBI IPYTUX JIFOAEH MTPU

aHaJIn3e pE3yJIBTaTOB
JeSITEIIbHOCTH;
- MP60 npusHaBaThb CcBOE

IIPaBO M IPaBO APYIHX JHOJEH
Ha OIINOKH;

- MP61 pa3BUBaTh
CHOCOOHOCTh TMOHUMATh MHp C
MO3UIMH JIPYTOro YejoBeKa

rpaguIecKux METOJIOB;
MIPUMEHSTH POPMYIIBI CITOKEHUS
U YMHOXKEHHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAKTHI U
(hopMyIIbI IpU pEeLICHUH 3a/1a4;
OLIGHUBATh BEPOSATHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO
CO CJIy4YaliHbIMU BEJIMYUHAMMU;
YMEHHE MIPUBOJIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
yycell B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSAX;

OK 05 OcymecTBisarh
YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITHIO Ha

B o00JgacTtu 3cTeTH4YecKoro
BOCIIUTAHUS:
- JIP20 JCTETUUECKOE

- [IPG7 ymets onepupoBaTh
MOHATUAMU: CpEIHEE
apudMeTnIecKoe, MeraHa,




rOCYJapCTBEHHOM
s3bIke Poccuiickoii

OTHOILLIEHHE K MUPY, BKIHOYas
ACTETUKY ObITa, HAy4yHOTO W

HanOOJIbIlIEE U HAMMEHbIIIEE
3HA4YCHUs, pa3Max, JUCIIEPCUs,

®Denepallyiv ¢ y4eToM TEXHUYECKOTO TBOPUYECTBA, | CTAHAAPTHOE OTKIOHEHHE
ocoOeHHoCTeH cropra, Tpyaa U | YHCIIOBOTO Habopa; yMeHue
COLIMAJILHOTO U OOLIECTBEHHBIX OTHOILIEHUIA; U3BJIEKATh, THTEPIPETUPOBATH
KYJIbTYPHOTO - JIP21 CIOCOOHOCTh | MH(OPMAIHIO, TTPEICTABICHHYIO
KOHTEKCTa BOCIIPUHUMATH pasnuuHble | B Tabnuiax, Ha AUarpaMmax,
BUJbI WCKYCCTBA, TPAAHMIMH U | TpaduKax, OTPaKaroulyro
TBOPUYECTBO CBOEr0 U JPYrUX | CBOICTBa peasbHBIX MPOLIECCOB
HapoJoB, OIYIIATh | W SIBJICHUH; IPEICTABIIATD
SMOLIMOHAIBHOE  BO37eHcTBHE | MHGOPMAIUIO C TOMOIIBIO
HCKYCCTBA, TaOJIUIl ¥ TUarpaMm;
- JIP22 y0OeXIEHHOCTh B | HMCCIIEIOBATh CTATUCTUUYECKUE
3HAQUUMOCTU [JIsl JIMYHOCTU W | JaHHbBIC, B TOM YHCIIE C
olmiecTBa OTEYECTBEHHOTO U | MPUMEHEHUEM rpapuuecKux
MHPOBOTO HCKYCCTBa, | METOJOB M DJIEKTPOHHBIX
ATHUYECKUX KYJIbTYPHBIX | CPEICTB;
TpaauLui 51 HapoaHoro | - IIPG9 ymers onepupoBath
TBOPUYECTBA; MOHSTUSAMHU: TOUKA, TIpsiMas,
- JIP23 FOTOBHOCTh K | INIOCKOCTh, IPOCTPAHCTBO,
CaMOBBIPOKEHUI0O B Pa3HbIX | JABYIPaHHBIN yro,
BHJIaX MCKYCCTBA, CTPEMJICHUE | CKPEIIMBAIOIIHECS MPSMBIE,
MPOSIBIISITH KayecTBa | MapajuieNbHOCTD U
TBOPYECKOM JIMUHOCTH; NePHEHANKYISPHOCTD MPSIMBIX U
OBJajeHune IJIOCKOCTEH, Yyroa MEeX1y
YHHBEpPCAJbHbIMH PSIMBIMH, YTOJI MEXIY MPSAMOM
KOMMYHUKATHBHBIMU Y TUIOCKOCTBIO, YTOJI MEXAY
AeHCTBUAMM: MJIOCKOCTSIMH, PaCCTOSTHUE OT
a) o01eHue: TOYKH JIO TIJIOCKOCTH,
- MP30 OCYILIECTBIIATh | PACCTOSIHUE MEXY IMPSIMBIMH,
KOMMYHUKAITIU BO BCEX | PACCTOSHHUE MEXITY
cdepax KHU3HU; IJIOCKOCTSIMU; YMETh
- MP31 pacrno3HaBaTh | MCIOJB30BaTh IPU PELLICHUU
HeBepOaIbHbIe CpelcTBa | 3a1a4 u3ydeHHbIC (PAKTHI U
001IeHUsI, TIOHUMATh 3HAYCHUE | TEOPEMBI INIAHUMETPUU; YMEHUE
COIMAIbHBIX 3HAKOB, | OILIEHHWBAThH pa3Mephl OOHEKTOB
pacmo3HaBaTh  MPEATNOCBUIKK | OKPYKAOIIETro MUpPA
KOH(MIMKTHBIX CHTyalluil W
CMATYATh KOH(MIUKTHI;
- MP34 pa3BepHyTO U JIOTHYHO
W3JIaraTh CBOIO TOUYKY 3PEHUS C
UCIIOJIb30BAHUEM  SI3BIKOBBIX
CPEICTB
OK 06 ITposBisaTs - JIP1 oco3Hanue | -IIP613 ymers onepupoBaTh
TPaKJIaHCKO- 00y4JalImUMHUCS  POCCHICKONW | TOHATHUSMHU: IPSIMOYTOJIbHAS
MaTPUOTUUYECKYIO TpaKJIaHCKOW MJICHTUYHOCTH; cucTeMa KOOp/INHAT,
MO3HUILINIO, - JIP4  ueneHampaBlI€HHOE | KOOPAMHATHI TOUYKH, BEKTOD,
JIEMOHCTPHUPOBATH pa3BUTHE BHYTPEHHEH MO3UIIMK | KOOPJIUHATHI BEKTOPA,

OCO3HAHHOEC MOBEICHHE
Ha OCHOBE
TPaIULIUOHHBIX
00I1IeYEeTIOBEUYECKUX

JUYHOCTH HA OCHOBE JYXOBHO-
HPAaBCTBEHHBIX LEeHHOCTEeN
HapoJ0B Pocculickoit
denepanny, HCTOPUYECKUX U

CKAJIIPHOE NPOU3BEACHUE, YTIOJI
MEXKy BEKTOPAMH, CYyMMa
BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YUCJIO; HAXOJIHUTH C




IICHHOCTEH, B TOM
4HCJIE C YYETOM
rapMOHHU3aluu
MEXHAIIMOHAIbHBIX U
MEXXPEITUTHO3HBIX
OTHOILICHUH, IPUMEHSATH
CTaHJapThI
AHTUKOPPYILIMOHHOTO
MIOBEJICHUS

HAIlMOHAJIbHO-KYJIbTYPHBIX

TpaauLuH, ¢dopmupoBanue
CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
AQHTUKOPPYIIIUOHHOTO
MHPOBO33PCHUS,
IPaBOCO3HAHMUS,
IKOJOTUIECKON KyJIbTYPHI,

CIIOCOOHOCTH CTaBUTh LEJIHU U
CTPOUTH )KU3HEHHbIE IJIaHBbI;

B yacTH  TrpakIaHCKOro
BOCIIMTAHMS:

- JIP6 oco3HaHue
KOHCTUTYLMOHHBIX  MpaB H
o0s3aHHOCTEH, yBa)KEHUE
3aKOHA U IPaBONOPSIKA;

- JIP7 IIPUHATHE
TPaIULIMOHHBIX
HaIlMOHAJIbHBIX,
00111eYeI0BEYECKUX
I'YMaHHUCTHYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEHH;
- JIP8 TFOTOBHOCTh
IPOTUBOCTOATh UJIC0JIOTUU
OKCTpEMHU3Ma, HAIMOHAIN3MA,
KceHo(hoOUH, AMCKPUMHHAITUH
o COLIMAJIBHBIM,
PETUTHO3HBIM, pPacoBbIM,
HallMOHAJIBHBIM MPU3HAKaM;

- JIP9 roToBHOCTH BECTH
COBMECTHYIO JIeTEIbHOCTh B
MHTEpecax TPaXkIaHCKOTO
o0miecTBa, y4yacTBOBaTb B
CaMOYyTIpaBIICHUH B
0011eo0pa3oBaTeIbHOM
OpraHu3aIH " JIETCKO-
IOHOILIECKUX OpPTraHU3aIUsIX;

- JIP10 yMEHHE
B3aMMO/ICHICTBOBATh C
COLMAIBHBIMA WHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKLIUAMHU
Y Ha3HAYCHUEM;

- JIP11 FOTOBHOCTB K
ryMaHUTapHOU u
BOJIOHTEPCKOH J1eATEILHOCTH;
NATPHOTHYECKOTO
BOCIIMTAHUS:

- JIP12  chopmupoBaHHOCTH
POCCHUICKOMN I'PaKIaHCKOU
UJICHTUYHOCTH, TaTPUOTHU3MA,
YBOKEHHUs] K CBOEMY Hapoy,

CBOUX

MTOMOIIBIO U3YUYEHHBIX (HOpMYIT
KOOPJAMHATBI CEPEIUHBI OTPE3KA,
paccTositHue MEXAy ABYyMs
TOYKaMU;

- [1P614 ymeTh BbIOUpATH
MOJIXOJSIINN U3YyYEHHBIM METOJT
JUISL peLeHus 3a/1a4u,
pacrno3HaBaThb MaTEMaTH4YECKHE
(akThl 1 MaTeMaTHYECKHE
MOJIEJIA B PUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE MPUBOJIUTD
IpUMEPBI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U
MHUPOBOM MaTeMaTH4eCKOi
HayKH.

- [IPG8 ymeTs onepupoBaTh
HNOHATUSMH: CIIy4alHBIN OIBIT U
clly4aifHOe coObITHE,
BEPOSITHOCTH CIIy4alHOT'O
COOBITHS; YMETh BBIYHUCIIATH
BEPOSATHOCTbH C UCIIOJIb30BAHUEM
rpaduuecKux METOOB;
MPUMEHSATH (POPMYJIIBI CIIOKEHUS
Y YMHOKEHHUS BEPOSTHOCTEM,
KOMOWHATOPHBIE (PAKTHI U
(hopMyJIBI IPU pEIICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMU BEJIMYMHAMU;
yMEHUE TTPUBOAUTH TIPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITUX
YUCeN B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUAX




YyBCTBa OTBETCTBEHHOCTH
nepen PonuHoi, ropmoctu 3a
CBOM Kpaii, cBoro PonuHy, cBOit
S3bIK U KYJIBTYpPY, MPOILIOE U
HACTOsIIEe
MHOTOHAIIMOHAJILHOTO Hapoja
Poccuu;

- JIP13 LICHHOCTHOE
OTHOILIEHUE K
rOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U MPUPOTHOMY
HACJICIUIO, IMaMSATHUKAM,
TpaauIusaM HapojoB Poccuu,
JoCTHKEeHUsAM Poccuu B Hayke,
UCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPY/IE;

- JIP14 uaeinas
yOEXKJIEHHOCTh, TOTOBHOCTH K
CITY)KCHHIO H 3aIUTE
OTteuecTBa, OTBETCTBEHHOCTH
3a ero cyas0y;

- MP1
o0y4armuMucs
MEXIPEJAMETHBIC TIOHATUA U
YHHUBEpCaIbHbIC y4eOHbIe
JIecTBUS (perynsiTUBHbBIE,
IMO3HABATECIIbHEIC,
KOMMYHHUKATHBHBIE);

- MP3 cnocobHOCTH  HX
HCIIOIb30BaHUS B
IM03HABATEIILHOM M COITMAIIbHOM

OCBOCHHBIC

NpaKkTUKe,  TOTOBHOCTh K
CaMOCTOSITEIIBHOMY

IUTAHUPOBAHHIO u
OCYIIIECTBIICHUIO yueOHOU
JeSITEeIbHOCTH,  OpraHU3aLUU
y4eOHOr0 COTPYAHHUYECTBA C
He1arornyeckKuMm

pabOTHUKAMU U CBEPCTHUKAMH,
K Yy4aCTHUIO B TIOCTPOEHUU
VHIUBUYAJIBHOMN
00pa3oBaTenbHON TPACKTOPHUH;
- MP4 oBnaneHnme HaBBIKaMHU
yueOHO-HCCIIeI0BATENbCKOH,
MPOEKTHOW U COLIMATbHON
JIeSTeIIbHOCTH

OK 07 CopeiicTBOBaThH
COXPaHCHHIO
OKpYKaroIIel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MCHCHUH KJIIMMaTa,

- HE IMpUHMMAThb JEWUCTBHUA,
MPUHOCSIINE Bpen
OKpYXaroIleH cpese;

- JIP34 ymers npOrHo3upoBaTh
HeOIaronpusTHoIE

OKOJOTHUYCCKHUEC IOCICACTBUA

- [IP64 ymeTh onepupoBaTh
MOHATUSIMU: QYHKIIHS,
HenpepbIBHAA QYHKINA,
MPOM3BOIHAS, TIEPBOOOPA3HAS,
OINpEEIIEHHBI HHTETPAIL; YMETh
HAXOJUTh MPOU3BOJIHBIE




MIPUHIIMIIBI
OepexIIUBOTO
MIPOU3BO/JICTBA,
3P PEeKTHBHO
JIIEUCTBOBATE B
YpEe3BbIYANHBIX
CUTYaIUsAX

NPEINPUHUMAEMBIX JEHCTBUH,
MpeAoTBpaaTh ux;

- JIP35 pacmidpuTh  OMBIT
JIEATCIBHOCTA  DKOJIOTHYCCKOM
HaIpaBJICHHOCTH;

0) 0azoBbIE
HCCJIEN0BATEIbCKHE
JelCcTBUA:

- MP18 naBathb OLIEHKY HOBBIM
CUTYyaIUsIM, BHOCUTD
KOPPEKTHUBHI B JCATEIHHOCTD,
OLICHUBATh COOTBECTCTBHEC
PE3yIBTATOB IIEIISIM,

- MP19 pazpabarbiBaTh mi1aH
pelieHus npoOJIeMbl ¢ y4eTOM
aHanusa HMECIOIIUX CS
MaTepHaTbHBIX u
HEMaTepUAIbHBIX PECYPCOB;

- MP20 OCYILECTBIIATH
LeJICHANPABIEHHbBIN TIOUCK
nepeHoca CpeACTB U CIOCOOOB
JIEHUCTBUS B
poecCHOHANBHYIO CPey;

- MP21 ymerp mnepeHOCUTH
3HaHUSA B MO3HABATEIbHYIO U
IIPAKTUYECKYIO oOnactu
JKU3HEIEATCILHOCTH;

0) coBMecTHAasA
AeATEJIbHOCTD:

- MP39 npennaratb HOBbIE

IMPOCKThI, OLCHUBATL HUACU C
MMO3UIINH HOBU3HEI,
OpUTrHHaJIbHOCTH,

HpaKTquCKOﬁ 3HAYUMOCTHU

AIIeMEHTapHBIX (YHKIINMH,
UCTIONB3Ys CIPaBOYHBIE
MaTepHalibl; UCCIEI0BaTh B
NPOCTEUIINX CIyYasx QYHKIUU
Ha MOHOTOHHOCTb, HAXOJUTh
HanOOJIbIINE M HANMEHBIITNE
3Ha4yeHus QYHKLUUN; CTPOUTh
rpaMKu MHOTOYJICHOB C
UCIOJIb30BaHUEM alllapara
MaTeMaTHYECKOT0 aHAIIN3a;
IPUMEHSATH [IPOU3BOIHYIO IIPH
pelLIeHNH 3a/1a4 Ha JBHKEHHE;
pelarh MpakTUKO-
OpPUEHTHPOBAHHBIE 33/1a41 Ha
HauOoJIbIINE U HAUMEHbILINE
3HAYCHUs1, Ha HAXOXKACHUE ITYTH,
CKOpPOCTH M YCKOPEHUS;

- [IPG11 ymers onepupoBath
HNOHATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, II0J00HBIE
(burypsl B IpOCTPaHCTBE;
MCTIOJIb30BaTh OTHOLICHUE
IIoIael NoBepXHOCTEH U
00BHeMOB IOAOOHBIX (UTYp TIPU
peLIeHUH 3a]a4;

- [IPO11 ymeTb BHIUMCIATH
re€OMETPHUYECKUE BETHINHBI
(nmuHA, Yro, TIIoMa b, 00beM,
IJIOUIA/1b TOBEPXHOCTH),
UCMOJb3Ys U3yYCHHbIE (POPMYIIBI
Y METOJIBI

IIK 2.1. BeimoaHATh
oOHapyXeHHe U
JIOKaJIN3aIHIO0
HEHCIIPAaBHOCTEN
CEIbCKOXO031CTBEHHOM
TEXHUKH, a TAKKE
MIOCTaHOBKY
CEIbCKOX03SICTBCHHOM
TEXHUKHU HA PEMOHT.

OBiaagenue
YHHMBEPCAJbHbIMH
KOMMYHUKATHUBHBIMU
JeHCTBUAMH

0) COBMeCTHAs 1eITeJIbHOCTD:
- MP35 noanmMmats u
HCII0Ib30BaTh IPEUMYILIECTBA
KOMaHJIHOM Y WHJIUBUIYTbHOMN
paboThI

- MP37 npunumarte nenm
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPJAMHHUPOBATH JIEUCTBUS 11O
€€ JIOCTHIKEHUIO: COCTABJIATh
IUJIaH IEUCTBUM, PACIIPEEIATD
pOJIM C y4€TOM MHEHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOM:

- [IP614 ymeTb BbIOUpaTh
MOJIXOASIINN U3yYEHHBIM METO/T
JUISl pELLICHUS 3a/1a4H,
pacrno3HaBaTh MaTeMaTHYECKHE
(akThl 1 MaTeMaTUYECKHE MOJIEITN
B IIPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B UCKYCCTBE; YMEHUE
MIPUBOJIUTH TPUMEPDI
MaTEMaTHYECKUX OTKPBITUH
POCCUICKON U MUPOBOU
MaTeMaTHYECKON HayKH.




paboThl

OcBoenue conepxanusi yueOnoro npeamera OJ1.07 «Maremarnka» odecrieunBaeT
dbopmupoBaHue y 00yJAIONUXCS AUYHOCHIHBIX PE3YIbHAM 06 60CHUMAHUS:
JIP4 IlposiBagromMii W JEMOHCTPUPYIOIIMH YBaXKEHHUE K JIIOIAIM Tpy.a,
OCO3HAIOUIMHI IIEHHOCTh cOOCTBeHHOro Tpyaa. CTpemsuiics Kk GOpMUPOBAHUIO B
CETEBOM cpejie JIMYHOCTHO M MPOdeCcCHOHANTBHOTO KOHCTPYKTUBHOTO «IIHU(PPOBOIrO

cicaan».

JIP 7 Oco3Haromyii TPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAFOIIHIA
COOCTBEHHYIO M UYXKYI0 YHUKQJIBHOCTh B Pa3NIMYHBIX CUTYallMsIX, BO Bcex GopMax u

Buaax ACATCIBHOCTH.

JIP 8 IlposBisitommid W JEMOHCTPUPYIOIIMM YBaXEHHE K IPEICTaBUTENSAM pas-
JUYHBIX O3THOKYJBTYPHBIX, COLMAJIBHBIX, KOH(ECCHOHAIBHBIX M WHBIX TPYIIII.
ConpryacTHBIE K COXPAaHEHMIO, IPEYMHOXKEHUIO M TPAHCISIUUM KYJIbTYPHBIX

TPaaUuLIMK ¥ IEHHOCTE MHOTOHAIIMOHAIIBHOTO POCCHICKOTO TOCY1apCTBA

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCIHUILIUHBI

2.1 O0beM yueOHOM TUCHMILIMHBI ¥ BUAbI Y4eOHO padoThI

Bun yuyeoHoii Oo0beM B
pabdoThI gyacax

O0beM 00pa3oBaTe/IbHOI NPOrPaAMMBbI I CHUILTHHBI 340
B TOM YHCIJIE:
OCHOBHOE Co/Iep:KaHue 288
B TOM YHCIJIE:
TEOPETUICCKOE 00yUCHHE 222
MPAKTUYECKHUE 3aHITHS 66
IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IepPKaHue (COMepPKAHME 46
NMPUKJIAJTHOT0 MOIYJIA)
PAKTHYECKUE 3aHATUS 46
IIpomeskyTouHasi arrectanus (IK3aMeH) 6




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

Dopmupyemoie
Conep:xkanue yueOHOro MaTtepuasa (0CHOBHOE M PO(ecCuoHAIBLHO-
HaumeHnoBaHue pa3aeioB u O0bem KomnemeHyuu,
Tem OpPHEHTHPOBAaHHOE), naﬁ(zpaTopHLIe U NPaKTHYeCKue 3aHATHS, aacos | auunocmmuvie, npedmemmnvie
NMPUKJIATHOA MOAYJIb (MPU HAJIMYHMH) ——"——
1 2 3 4
OcHoBHoOe coJepkaHue
Pa3nea 1. IloBToOpenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 20 OK-01. OK-02. OK-03
Tema 1.1 Conepsxanne y4eGHOro MaTepHaJIa OK-0 4 OK-OS’ OK-OG:
Ienp u 3a1aun MaTeEMaTUKH bazoBele 3HaHUS W yMEHHS IO MaTeMaTHKe B NPOPECCHOHATBHOH U B OK-O7’ ’
[P OCBOCHMHU CIELUAIBHOCTH | TTIOBCEHEBHOMN JCATEIHHOCTH. MK2.1
KoMOMHUPOBAHHOE 3aHATHE 2 JIP4, JIP 7, JIPS
Tema 1.2 CopepxaHue yaueOHOro Marepuana
Yucna v BHIYMCICHUS. JeiictBust ~ Hax ~ MOJIOKMUTEIBHBIMM U OTPULIATEIbHBIMU  YHCIIAMH,
Bripaxkenus u OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSMH.
npeoOpa3oBaHus JleiicTBus co creneHsMu, (OPMYITBI COKPAIIEHHOTO YMHOXCHHUS. 2
KomOuHMpoBaHHOE 3aHATHE
Tema 1.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJepKaHue (conepxanue
I'eomeTpus Ha TIOCKOCTH NPUKJIAJHOT0 MOAYJIsI)
Bupl miockux Guryp v ux miomaib.
[TpakTHKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUHN Ha MJIOCKOCTH 2
ITpakTHyeckoe 3aHsATHE
Tema 1.4 Copeprkanne ydeOHOro MaTepuana
[IpoLieHTHBIE BBIUNCIICHUS ITpocTble MPOLEHTBHI, pa3Hble clIOCOObI UX BhIYMCIECHUS. CI0KHbIE TPOIICHTHI
[IpaKTHYECKOE 3aHATHE 4
Tema 1.5 Copeprkanne ydeOHOro MaTeprana
VYpaBHEHMSI U HEPABEHCTBA Jlunelinble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YPaBHEHHS U HEPAaBEHCTBA
ITpaKTHYECKOE 3aHATHE 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucrembl ypaBHEHU U 1 | CriocoOBl perieHust CUCTEM JTMHEHHBIX ypaBHEeHUH. CHCTEMBl HEPABEHCTB
HEPABEHCTB KomOuHMpoBaHHOE 3aHATHE 6
Tema 1.7 Copepxxanue yueOHOIro MaTepuaJa
BxonHoit KOHTPOJIB Boruncnenuss u npeobpazoBaHus. YpaBHeHHs M HepaBeHcTBa. ['eomerpust Ha
IJIOCKOCTH 2




\ KoHnTtposbHas pabota

Pa3ned 2 Ilpsivble M JIOCKOCTH B MIPOCTPAHCTBE 20
Tema 2.1. Cogneprkanue y4eOHOro Mareprania
OCHOBHBbIE MOHATUS [Tpenmer crepeomerpun. OCHOBHbIE NOHATHUS (TOUKa, IMpsMasi, IUIOCKOCTb,
crepeomerpun. Pacnionoxkenne | mpoctpaHctBo). OCHOBHBIE aKCHOMBI —cTepeoMeTpuu. llepecekaromuecs, 2
IPSIMBIX U IIJIOCKOCTEN napajuleJibHble M CKpelMBaromuecs npsmble. [IpusHak U CBOMCTBO
CKpEIIMBAIOIIUXCS NpsIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI.
KomMmOuHnpoBanHoe 3aHsTHE
Tema 2.2. CopepxaHue yaeOHOTo Marepuaa
[TapannenpHOCTD MPSMBIX, [TapannensHbie mpsMas U miaockocTs. Ompenenenue. [Ipusnak. CsolicTBa (c
MPSIMOM M TIOCKOCTH, nokaszatenbcTBoM). [lapamnenbubie  mimockoctu. Ompexaenenue. [lpusHak.
IJI0CKOCTEN CsoticTBa (¢ moKa3zarenbcTBOM). TeTpasap u ero aneMeHTsl. [lapamnenenunen u
ero oneMeHThl. CBOHCTBa IPOTHUBOIIOJIOKHBIX TIpaHed M JuaroHajen 6
napayuienenunena. [locrpoenue ceuennii. Pemmenue 3amay.
KomMmOuHupoBanHoe 3anstue
Tema 2.3. CopepxaHue yaeOHOro MaTrepuana
[lepnieH IUKYISIPHOCTD [lepnenukynapHele npsimble. [lapannenbHble npsMble, TEPIEHINKYISAPHBIE K
IPAMBIX, IIPSAMOM U IIJIOCKOCTH, | IIOCKOCTU.  [IpW3HAK  MEpHEeHAMKYISIPHOCTH  MPSIMOM W IUIOCKOCTH.
IJI0CKOCTEN JokazatenbctBo. Ileprnenaukynsip U HakjioHHasd. [lepneHnukynspHbie
10cKkocTH. [Ipu3Hak nepneHIuKynsapHOCTH II0cKocTel. [loka3zaTenbeTBo.
Paccrostnus B mpocTpaHCcTBE 2
KomOuHMpoBaHHOE 3aHATHE
Tema 2.4. Copnepkanue yaeOHOro mMaTepuaa
Teopema o Tpex Teopema o Tpex neprneHauKymspax. Jloka3zaTenbCTBO. YTOI MEXKAY NPSIMOM U
HEPIEHIUKYIIApax IJIOCKOCTBI0. YTOJI MEX]y IIIOCKOCTSMU 4
KomOuHnpoBanHoOe 3aHsTHE
Tema 2.5. IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
[TapannensHele, MPHUKJIATHOTO MOYJIs1)
NEPIEHIUKYIIPHBIE, AkcuoMbl ctepeomeTpun. [lepneHAMKYISIpHOCTh MpPSIMOM M IJIOCKOCTH,
CKpEIMBAIOIINECS TPSIMbIE NapajuleIbHOCTh  JBYX  MPSMBIX,  MEPHEHAUKYSIPHBIX  IJIOCKOCTH, 4

NEPNCHAUKYJIAPHOCTD IJIOCKOCTEH

IIpakTHueckoe 3aHsATHE

Tema 2.6.
Pemenue 3amau. [Ipsmeie u
MJIOCKOCTH B IPOCTPAHCTBE

CopepxaHre yaeOHOTro MaTepuana

PacnionosxeHne npsAMBIX U IUIOCKOCTEW B IPOCTpaHCTBE. llepnenaukyiapHOCTh
Y TIapaJuIeIbHOCTh NPSIMBIX U II0cKOocTeN. CKpeluBaromuecs npsMble

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07

[1K2.1

JIP4, JIP 7, JIP8




\ KoHnTtposbHas pabota 2
Pa3nea 3. KoopanHaTsl H BEeKTOPBI 16
Tema 3.1 Copneprkanue y4eOHOro Marepuasa OK-01, OK-02, OK-03,
JlexapToBbl KOOPAMHATHI B JlexapToBbl  KOOpIMHATBl B  npocTpaHcTBe. [Ipocreiimme 3amaun B OK-04, OK-05, OK-06,
npocTtpanctBe. PacctosHue KoopauHatax. PaccTosHue MeXIy NIBYMSI TOYKaMH, KOOPAMHATHI CEPEIUHBI OK-07
MEXy JBYMsI TOUKaMHU. OTpe3Ka T1K2.1
Koopaunarer cepenunbt Komb6unupoBanHoe 3ansatue 4 JIP4, JIP 7, JIP8
oTpe3Ka
Tema 3.2 Conep:kanue y4eOHOT0 MaTepHuaJia 6
BekTops! B IpOCTpaHCTBE. BexTopel B mpoctpancTBe. CllOKE€HHE W BBIYUTAHHE BEKTOPOB. YMHOXKECHHE OK-01, OK-02, OK-03,
Yrom  Mexnay — BEKTOpamu. | BeKTopa Ha uwucio. KommuranapHele BekTOpbl. CKalspHOE IPOM3BEICHUC OK-04, OK-05, OK-06,
CkansipHoe IIPOM3BEJCHUE | BEKTOPOB. Pa3nokeHHe BEKTOpa IO TpeM HEKOMIUIAHAPHBIM BEKTOPaM. OK-07
BEKTOPOB Koopaunatel BekTopa, CKaasipHOE MpPOU3BEIEHHE BEKTOPOB B KOOPAMHATAX, I1K2.1
yroJl MEXJy BEKTOpaMH, yrojl MEXAy HpPSAMON U IUIOCKOCTbIO, YTOJl MEXIY JIP4, JIP 7, JIP3
IUIOCKOCTSIMU. YpaBHEHHE IJIOCKOCTH. [ eoMeTpruecKuil CMBIC OIpeneauTens
2x2
KoMOuHHMpOBaHHOE 3aHATHE 6
IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJleP:KaHue (ColepKaHue MPUKJIATHOTO MOYJIs1)
Tema 3.3 Conep:xanue yueOHOTro MaTepHaJia 4
IIpakTuko-opueHTHpoBaHHble | KoopauHaTHAas TUIOCKOCTh. BBIYHCICHHE pPAcCTOSHUN W IUIOMIAJEH Ha OK-01, OK-02, OK-03,
3aJaud  Ha  KOOPJIMHATHOM | miaockocTd. KomrmuecTBEeHHbIE pacyeTh OK-04, OK-05, OK-06,
IUIOCKOCTH JIP4, JIP 7, JIP8
[TpakTuyeckoe 3aHsTHE 4
Tema 3.4 Conep:xanue yueOHOTro MaTepuaJia 2
Pemwenne 3amay. Koopaunatsel | JlekapTOBBI KOOpAMHATHI B TPOCTPAHCTBE. BEKTOpel B MPOCTPAHCTBE. OK-01, OK-02, OK-03,
Y BEKTOPHI CrnokeHue ¥ BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. OK-04, OK-05, OK-06,
Komnnanapusie BekTtopbl. CKajsipHOe NMpOM3BEIEHUE BEKTOpPOB. Pa3znoxkeHue OK-07
BEKTOpa II0 TPEM HEKOMIUIAaHApHbIM BekTopaM. I[Ipocreimme 3amaun B JIP4, JIP 7, JIP8
KoopaunHaTtax. KoopauHaTel  BeKTOpa, paccTOSHHE  MEXIy TOYKAMH,
KOOpJIMHATBl CEpe/lMHbl OTpe3Ka, CKaJspHOE IIPOU3BE/IEHHE BEKTOPOB B
KOOpJIMHATAxX, YroJl MEXAY BEKTOpPaMH, YroJl MEXIy HpSIMOM U IUIOCKOCTBIO,
YroJI MEX1Y TIOCKOCTSIMU
Pa3nes 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKINU 40
Tewma 4.1 \ Copaepxxanue y4yeOHOro MaTepuasa 4




Tpuronomerpuyeckue
byHKIIUU IIPOU3BOJIBHOTO
yrna, uyucna. Paanannas u
rpajycHas Mepa yria

Pannannas wmepa yrma. IloBOpOT TOYKM BOKpPYr Hayajga KOOpPAWHAT.
OnpeneneHue cuHyca, KOCHHYCa, TaHI€HCa M KOTaHIeHca. 3HAaKU CHUHYcCa,
KOCHMHYCa, TaHIeHCa M KOTaHIeHCa [0 YEeTBEPTSIM. 3aBHCUMOCTb MEXKAY
CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO U TOT'O JK€ YIia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
JIP4, JIP 7, JIP8

Tema 4.2 Coaep:xkaHue yueOHOro MaTepHaJia OK-01, OK-02, OK-03,
OcHoBHbIE Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC, TAaHI€HC M KOTaHI'€HC OK-04, OK-05, OK-06,
TPUTOHOMETPHUYECKUEC YIJIOB 0, U - 0. DOPMYJIbI IPHBEICHUSI JIp4, JIP 7, JIP8
TOKIECTBA. KomOuHnpoBanHoe 3aHsTHE

®opmyIbl IpUBEACHUS

Tema 4.3 Coaep:xxanue yueOHOro MaTepHaJia

CuHyc, KOCUHYC, TAHT€HC
CYMMBI U pa3HOCTH JIBYX YIJIOB
CuHyC 1 KOCUHYC ABOMHOTO
yria. ®opMyiibl HOJIOBUHHOTO

yria

CymMma u pa3zHocTh cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoiiHoro yrna. ®opmynel monoBuHHOro yria. I[IpeoOpa3oBaHus cymMMBbl
TPUTOHOMETPUUECKUX (PYHKUMN B IMPOU3BENECHUE U NPOU3BEICHUS B CYMMY.
BelpaxxeHue TpUroHOMETpHUYECKUX (YHKIMHA 4Yepe3 TaHI'€HC ITOJIOBUHHOIO
aprymenTa. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPHUUECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATHUC

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
OK-07

JIP4, JIP 7, JIP8

Tema 4.4
DyHKINYU, UX CBOMCTBA.
Crnioco0nl 3a1anust GyHKIUN

Coaep:xanue yueOHOT0o MaTepHaJia

OO6nacte ompeneneHuss M MHOXECTBO 3HadeHUH ¢yHKuumid. YETHOCTS,
HEYETHOCTb, NEPUOANYHOCTh PyHKIMNA. CriocoOb! 3aJaHus PYHKIIHIMA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

OK-01, OK-02, OK-03,
JIP4, JIP 7, JIP8

Tema 4.5
Tpuronomerpuueckue
GyHKIIMM, UX CBOWCTBA H
rpaduxu

Conep:xanue yueOHOTro MaTepHaJia

OO6nacte ompenenaeHuss U MHOKECTBO 3HAUEHUH TPUTOHOMETPUYECKUX
¢ynkuuit. YETHOCT, HEYETHOCTh, MNEPHUOAMYHOCTH TPUTOHOMETPHUUECKUX
¢yukuii. CBoiicTBa U rpaduku QYHKIMNA Y = COS X, y = sin X, y =tg X, y = ctg
X.

Kom0OuHMpoBaHHOE 3aHATHE.

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
JIP4, JIP 7, JIP8

Tema 4.6

[IpeoOpazoBanue  rpadukoB
TPUTOHOMETPUUYECKUX
byHKIMIA

Coaep:xanue yueOHOro MaTepHaJia

Cixatue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMA.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA

IIpakTHueckoe 3aHATHE

OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
JIP4, JIP 7, JIP8

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJIeP:KaHue (CoepKaHue MPUKJIATHOTO MOAYJIs1)

Tema 4.7
Omnucanrie MPOU3BOJCTBEHHBIX

Hcnonn3oBaunue CBOWCTB
po(ecCHOHANBHBIX 3aa4ax

TPUTOHOMETPUUECKUX byHKIUH B

OK-01, OK-02, OK-03,
I1K2.1,




MIPOIIECCOB c [TOMOIIBIO JIP4, JIP 7, JIP8
rpaduKoB PyHKITHIA [TpakTrueckoe 3aHsTHE 4
Tema 4.8 Conep:kanue y4eOHOT0 MaTepuaJia 2
OO6parHbie OO6parHble TpuroHomerpudeckne GyHkuuu. MIx cBoicTBa U rpaduKu OK-01, OK-02, OK-03,
TPUTOHOMETPUYECKUE KoMmOnHHMpOBaHHOE 3aHSTHE 2 JIP4, JIP 7, JIP8
byHKIIUU
Tema 4.9 Conep:xaHue yueOHOI0 MaTepUasa 8
TpuronomeTpuieckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. OK-01, OK-02, OK-03,
YpaBHEHHUS U HEPABEHCTBA Pemenne TpUroHOMETPUUECKUX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEHIINE OK-04, OK-05, OK-06,
TPUTOHOMETPUYECKUE YpPAaBHEHMS, CBOJAIIMECS K KBaJIpaTHbIM, pEIIaeMble JIp4, JIP 7, JIP3
pa3oKEHUEM Ha MHOXKHUTEIH, OAHOPOIHBIE.
ITpocreiinye TpUroHOMeTpUYECKHE HEPAaBEHCTBA
KomOnHupoBaHHOE 3aHsTHE. 8
Tema 4.10 Coaep:xxanue yueOHOro MaTepHaJia 2
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN OK-01, OK-02, OK-03,
TPUTOHOMETPUYECKUX KoMOMHUPOBAHHOE 3aHATUE 2 JIP4, JIP 7, JIP8
ypaBHEHHH
Tema 4.11 Coaep:xxanue yueOHOro MaTepHaJia 2
Pemenne  3amay.  ocHoBHI | [IpeoOpaszoBanue TPUTOHOMETPHUYECKUX BBIpaKEHUH. Pemenne OK-01, OK-02, OK-03,
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHMM M  HEPAaBEHCTB B TOM 4YHCIE C OK-04, OK-05, OK-06,
TpUTrOHOMETPUIECKHUE UCITOJIL30BAHNUEM CBOMCTB (DYHKITHIA. JIp4, JIP 7, JIP8
byHKIIUU KonrtponbHas pabora 2
Pa3nea 5. KommiiekcHbie ynciia 8
Tema 5.1 Conep:xanue yueOHOTro MaTepHaJia 4
KomriekcHele yncina [TonsiTe KoMIIIEKCHOTO uncia. ConpsKEeHHbIE KOMIUIEKCHBIE YHMCIIA, MOLYJIb U OK-01, OK-02, OK-03,
apryMeHT KOMIUIEKCHOTO uyucia. Dopma 3amicH KOMIUIEKCHOTO —dYHCIa OK-04, OK-05, OK-06,
(reomeTpuyeckas, TPUTOHOMETpHUUECKasl, aiaredpaundeckas). ApupmeTnyeckue JIP4, JIP 7, JIP8
JIEHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU
KomOuHMpOBaHHOE 3aHATHE 4
Tema 5.2 Conep:xanue yueOHOTro MaTepuaJia 4
[Ipumenenune BrinosniHeHune pacdyeToB € IMOMOIIBK) KOMIUIEKCHBIX uHcell. [Ipumepsl OK-01, OK-02, OK-03,
KOMIUIEKCHBIX YHCET WCTIOJIH30BaHUST KOMITICKCHBIX YHCEI
[IpakTHyeckoe 3aHsTHE 4
Pa3nea 6. Ilpon3BogHas pyHKIMH, ee IPUMEHECHHE 40
Tema 6.1 \ Conep:xanue yueOHOro MaTepuaJia 2




ITonsarue npou3BoAHON. | OnpeneneHne YUCIOBOM IOCIEAOBATEIbBHOCTA W CIIOCOOBI €€  3a/aHwsl. OK-01, OK-02, OK-03,
Dopmyibl " npaBwia | CBoiicTBa  UYMCIOBBIX  IociefoBarenbHocTed.  OnpeneneHue — Impenena OK-04, OK-05, OK-06,
auddepeHrpoBaHus 10CJIe10BAaTeNbHOCTU. BrluncieHne npenenoB mnocienoBaTenbHocTei. [penen OK-07
¢ynkuun Ha Oeckoneunoctu. llpemen ¢yHkuum B Touke. [Ipupamenue JIP4, JIP 7, JIP8
aprymenta. Ilpupamenue ¢yHkuuu. 3agauu, NOPUBOJAIIME K IOHATHIO
npou3BogHOM.  OmpejelnieHHe  MNPOU3BOJHON.  AJTOPUTM  OTBHICKAHUS
MIPOU3BOAHOMN
KomMmOuHnpoBanHoe 3aHsTHE 2
Tema 6.2 Conep:kanue y4eOHOT0 MaTepuaJia 6
[TpousBonaHbIE cymmel, | @opmynsl quddepennponanus. [pasuna nuddepennnpoBanus OK-01, OK-02, OK-03,
pa3HoCTH npousBe/icHus, | KomOMHUpOBaHHOE 3aHSTHE 6 JIP4, JIP 7, JIP8
YacTHOTO
Tema 6.3 Copnepxanue y4yeOHOIro MaTepuasa 6
[IpousBoaubie Onpenenenne cnoxkHoil ¢yHkiuu. IlpousBogHass TPUTOHOMETPUUYECKUX OK-04, OK-05, OK-06,
TPUTOHOMETPUYECKUX ¢yskuuil. [IpousBoaHas cioxHON QyHKIUU OK-07
GyHKLIHMI. [Tpounssognas | KoMOMHHPOBAHHOE 3aHATHE 6 JIp4, JIP 7, JIP8
CIIO)KHOW (DYHKIIMH
Tema 6.4 Coaep:xxanue yueOHOro MaTepHaJia 2
[TonsiTHe 0 HEMPEPHIBHOCTH [Tonsitue HenpepbiBHOW (pyHkumu. CBolicTBa HempepblBHON (yHKIUHU. CBs3b OK-01, OK-02, OK-03,
(GyHKIME. MeTO MHTEPBAIOB | MEXKIY HENPEPBIBHOCTHIO M AUGPEPEHIUPYEMOCTI0 (DYHKIMA B TOUKE. JIP4, JIP 7, JIP8
AJNTOPUTM peleHHs HEPAaBEHCTB METOJIOM HHTEPBAJIOB
KombOuaMpoBaHHOE 3aHATHE 2
Tema 6.5 Conepxxanue yuyeOHOIro MaTepuasa 4
I'eomeTprueckuii u ['eomeTpuyecKrii CMBICI MPOU3BOJHOM (YHKIMM — YIJIOBOH KO3 UIMEHT OK-01, OK-02, OK-03,
(bu3nyecKuit CMbICT KacaTelbHOM K rpa@uky (QyHKIMM B TOYKE. YpaBHEHUE KacaTelbHOM K OK-04, OK-05, OK-06,
IIPOU3BOIHOMN rpadpuky QYHKIHU. AJTOPUTM COCTaBJIEHUS YpaBHEHMsS KacaTelbHOM K JIP4, JIP 7, JIP8
rpaduxy pynkuun y=f(x)
KomOnHMpoBaHHOE 3aHsTHE 4
Tema 6.6 Copepxanue y4eOHOIo MaTepuaJa 2
Pu3NYECKU CMBICIT Ouznyeckuil (MEXaHUYECKUI) CMBICI MMPOU3BOIHON — MIHOBEHHAs! CKOPOCThH B OK-01, OK-02, OK-03,
MIPOU3BOHON B MOMEHT BpemeHHu t: v =S’ (t) OK-04, OK-05, OK-06,
npodeCCHOHATBHBIX 3a1a4ax [TpakTUYeCcKOe 3aHATHE 2 JIp4, JIP 7, JIP8
Tema 6.7 Copaepxxanue y4yeOHOro MaTepuasa 4
MOHOTOHHOCTb ¢GyHkuuy. | Bospacranue u yObiBaHHe (QYHKIMH, COOTBETCTBHE BO3PACTAHUS M YOBIBaHHS OK-01, OK-02, OK-03,




Touku s3xcTpeMyMa

GyHKIMKM 3HaKy Mpou3BOAHOW. [lOoHSITHE TPOWM3BOMHON BBICIIETO MOPSIIKA,

OK-04, OK-05, OK-06,

COOTBETCTBHUE 3HaKa BTOPOI MPOU3BOAHOMN BBHIYKIOCTH (BOTHYTOCTH) (PYHKIIUU OK-07
Ha OTpe3Ke. 3aJjaud Ha MAKCUMYM U MUHUMYM. [oHSTHE acUMNITOTHI, CIIOCOOBI [1K2.1
UX OmIpeleneHus. ANTOPUTM UCCIEIOBaHUS (YHKUUUM W TOCTPOCHUS €€ JIP4, JIP 7, JIP8
rpaduka ¢ moMoup0 Mpou3BogHoN. J[poOHo-nuHeitHas QyHKIMS
Kom0OnHMpoBaHHOE 3aHATHE 4
Tema 6.8 Conep:kanue y4eOHOT0 MaTepuaJia 4
HccnenoBanue GyHKIMNA 1 HccnenoBanne (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE IpauKOB. OK-01, OK-02,
MOCTPOCHUE IPaPUKOB KoMmOnHMpOBaHHOE 3aHSTHE 4 JIP4, JIP 7 JIP8
Tema 6.9 Haubosbiiee u Copneprxanue y4yeOHOIro MaTepuasa 2
HauMEHbIIIee 3HAUCHUS HaxoxneHre HauOOJIbIIEr0 U HAMMEHBIIET0 3HaYeHU (YHKIIHU, MOCTPOCHHE OK-01, OK-02, OK-03,
byHKIIUU rpa@uKOB MHOTOYICHOB C WCIOJIL30BaHUEM ammapara MaTeMaTHYeCKOTrO JIP4, JIP 7, JIP8
aHaJIM3a
KomMmOuHupoBanHoe 3aHsTue 2
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE co/lep:kaHMe (Co/lep:KaHNe MPUKJIATHOT0 MOIYJIs1) 6
Tema 6.10 Copneprxanue y4yeOHOIro MaTepuaJia 6
HaxoxzaeHne onTUMaabHOTO Haumenbiee u Haubosblliee 3Ha4eHHe PyHKINUU OK-01, OK-02, OK-03,
pe3ynbTaTa ¢ MOMOIIBI0 [TpakTHdeckoe 3aHsATHE 6 I1K2.1
MPOU3BOJHOMN B IPAKTUYECKUX JIP4, JIP 7, JIP8
3a/1a4ax
Tema 6.11 CopepxaHue yaeOHOTo MaTepuana OK-04, OK-05, OK-06,
Pemenue 3anau. Ilponssonnas | @opmynel u mnpaBwina auddepenuupoBanus. MccnemnoBanue QyHKIUA ¢ IK2.1
GbyHKIIUH, ee TPUMEHEHNE MOMOIIIBIO TPOM3BOAHON. Hanbomnpiiee 1 HaumMeHbliee 3HaueHus QyHKIIMN 2 JIP4, JIP 7, JIP8
KonrtposbHas pabora
Paspnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 46 OK-01, OK-02, OK-03,
Tema 7.1 Copepxanue yueOHOIro MaTepuaJa 2 OK-04, OK-05, OK-06,
Bepmunel, pebpa, rpanu [lonsitTue MHOTOrpaHHWKa. FEro osieMeHTH: BepmIMHBI, pebpa, TpaHH. OK-07
MHOTOTpaHHHUKA Jlnaronasp. CeueHuie. BbInyKiible U HEBBIMYKJIbIE MHOTOIPAaHHUKHU K2.1
KoMOnHHpOBaHHOE 3aHSATHE 2 JIP4, JIP 7, JIPS
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 2
IIpusma, ee cocrasisroLue, [Tonsitre mpusmbl. Ee ocHoBaHMsS U O0KOBBIe rpaHu. BricoTa mpusmsl. [Ipsmas
ceuenue. [Ipamas u Y HakJIOHHas npusMa. [IpaBunpHas npusma. Ee ceuenune
MpaBUIIbHAS TPU3MBI KomOuHMpOBaHHOE 3aHATHE 2
Tema 7.3 Conep:xanue yueOHOro MaTepuaJia 2




[Tapannenenunen, Kyo0.
Ceuenue ky0a,

[Tapannenenunes, CBOMCTBA MPSAMOYTOJBHOTO Mapajuienenumnena, kyo. Ceuenue
Ky0a, mapajuienenumneia

napajuieNienunena Komb6unnpoBanHoe 3aHsatue 2
Tema 7.4 Copnepxxanue yueOHOIo MaTepuasa 2
ITupamuna, ee cocrasiromue, | [lupamuna u ee amementbl. CeueHwe mnupamunabl. [IpaBuiibHas THpamuia.
ceuenue. [IpaBunbHas VYcedenHnas nupamuaa
nupamuza. Y ce4eHHas KomOuHupoBanHoe 3aHstue 2
nupamusia
Tema 7.5 Conep:kanue y4eOHOT0 MaTepuaJia 2
bokoBas u nosiHas [Tnomans GOKOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMHUJIBI
MTOBEPXHOCTD IIPU3MBI, KomOunnpoBanHoe 3aHsaTue 2
M PAMMUIbI
Tema 7.6 Coaep:xanue yue0HOro MaTepHaJia 2
CummeTpus B KyOe, CummeTpusi OTHOCUTEIIBHO TOYKH, MPSMOM, IiockoctH. CuMmerpus B KyOe,
napajuiefienunesie, mpusme, napajuieNienunesie, npusMe, Tupamuse
nupamuie Komb6unnpoBanHoe 3aHsaTue 2
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHue MPHKJIAJHOT0 MOYJIs1) 6
Tema 7.7 Coaep:xanue yue0HOro MaTepHaJia 6
[Ipumeps! cummeTpuii B CuMMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
npodeccun ITpakTHyeckoe 3aHsATHE 6
Tema 7.8 Coaep:xanue yueOHOTro MaTepuaJia 2
IIpaBuiibHBIE MHOTOTpaHHUKHY, | [ToHsTHE MIPaBUJIBHOTO MHOTOTpaHHHKA. CaoiicTBa MIPaBHJIbHBIX
UX CBOWCTBa MHOTOTPaHHUKOB

[TpakTHYECKOE 3aHSITHE 2
Tema 7.9 Copepxanue yueOHOIro MaTepuaJa 2
[Mununap, ero cocraisromue. | Humuaap u ero snemenTsl. Cevenne mumHApa (MapauielbHOe OCHOBAHUIO U
Ceuenue nunuHapa ocn). Pa3BepTka nuianHpa

Komb6uHnpoBaHHoe 3aHATHE 2
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJlep:KaHue (ColepKaHue NPUKJIATHOTO MOTYJIs1) 4
Tema 7.10 Conep:xanue yueOHOTo MaTepHaJia 4
Komnyc, ero cocrasmistoniue. Konyc u ero nanementsl. CedyeHue KoHyca (MapajjieIbHOE OCHOBAHHMIO U
Ceuenue koHyca npoxoJsiiee yepe3 BeplInHy), KOHnYecKue ceueHus. PazBepTka KoHyca

Komb6unnpoBanHoe 3aHsaTHE 4
Tema 7.11 Copnepxxanue yueOHOro MaTepuaJa 2

VYceuennslii konyc. CedeHue

Yceuennslii konyc. Ero obpa3zytomiast u Beicota. CedeHne yceueHHOro KoHyca




YCEYEHHOTO KOHYyCa KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 7.12 Copnepxxanue yueOHOIro MaTepuaJa 2
ap u cdepa, ux ceyeHus [Iap u cdepa. Bzanmuoe pacronoxerue cepsl U miockoctu. CeueHue mapa,
cepsl
KoMmOuHMpOBaHHOE 3aHSTHE 2
Tema 7.13 Copnepxxanue yueOHOIro MaTepuasa 4
[Tonatue 006 oObeme Tena. | [lousitue 06 oObeme Tema. OObeM KyOa M MPSIMOYTOIBHOTO MapaslieIeuIeaa.
OTHollreHne 00beMOB | O0beM mnpu3Mbl W mumHApa. OTHOIIEHHE O0BEMOB MOJOOHBIX  TEIL.
MOI00HBIX TEJ ["eoMeTpUUYECKHI CMBICI ONPEAETUTENs 3-T0 MOpsAKa
KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 7.14 Coaep:xanue yueOHOro MaTepuaJia 2
O0Bembl u mwiomanu | O6pembl TUpaMuIbl U KoHyca. O0bvem mapa. [Inomaau moBepxHocTeil Ten
MIOBEPXHOCTEH Te KomOnHMpoBaHHOE 3aHATHE 2
Tema 7.15 Coaep:xxanue yueOHOro MaTepHaJia 4
Kom6uHanuu MHororpanHukoB | KoMOMHAIINH T€OMETPUIECKHUX TEIl
U Tell BpalleHus [IpakTuyeckoe 3aHsTHE 4
Tema 7.16 Coaep:xanue yueOHOIro MaTepHaJia 4
I'eomeTpuueckre koMOuHaNMuU | Mcnosp3oBaHHe KOMOWHAIIMI MHOTOIPAHHUKOB M TENl BPAIICHUS B MPAKTHKO-
Ha MPaKTHKE OpPHEHTHPOBAHHBIX 33Ja9ax
[pakTHuecKkoe 3aHsATHE 4
Tema 7.17 Conep:xanue yueOHOTro MaTepHaJia 2
Pemmenune 3aga4. | OOBbeMbl U IUIOIMIAHM TOBEPXHOCTH MHOTOI'PAaHHHUKOB U T€J BpallleHHs]
Muororpanaukn ¥ Tena | KontposibHas pabora 2
BpalleHHs
Pasnean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE 14
Tema 8.1 Copepxanue yueOHOIro MaTepuasa 2 OK-01, OK-02, OK-03,
[TepBooOpaznast GyHKITUN. 3agaya O BOCCTAaHOBJIEHHWHM 3aKOHA [IBMDKEHUS IO W3BECTHOM CKOPOCTH. OK-04, OK-05, OK-06,
[TpaBuia HaXOXKICHUS [Tonstue wuHTerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM HHTErpaja | OK-07
epBOOOPA3HBIX nepBooOpa3Hoii 11 pyHKIK y=f(x). Pemenne 3a1a4 Ha cBs3b MEPBOOOPA3HOIL JIp4, JIP 7, JIP8
U €€ NPOM3BOJHOW, BBIYHMCICHHE NEepBOOOpa3HOW i JaHHOW (YHKIHU.
Tabmuna ¢dopMyn [ HaXOoXAEeHUA MepBooOpa3HbIX. M3yuenue mnpasuiia
BBIYUCIICHHSI TEPBOOOPA3HOM
Komb6uanpoBanHoe 3aHsaTHE 2
Tema 8.2 Copnepxxanue y4eOHOIro MaTepuaJa 2




[Inomanas KpUBOIMHEHHOM
Tpaneuuu. Popmyna Herorona
— JleitOHuma

3ajauu, TPUBOASILNE K MOHIATHIO ONPEAEICHHOTO UHTETrpala — O BBIUHUCICHUN
IUIOMIAANM KPUBOJIMHEWHOW Tpaneuuv, O IepeMelieHun Toudku. [loHsTue
ONpENENEHHOT0 HHTErpaa. ['eomeTpuueckuit u  (QUIMUECKHUI CMBICT
onpeneneHHoro unrterpaia. opmyna Herotona— JleitOuuia

KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 8.3 Coaepxxanue yueOHOIro MaTepuaJia 2
Heonpenenenuplii u [TonsiTre HeonpeeIeHHOro0 UHTErpaja
ONPE/ICTICHHBIN HHTETPAJIbI Kom0OnHMpoBaHHOE 3aHATHE 2
Tema 8.4 Copnepxxanue yueOHOro MaTepuaJa 2
[TonsaTue 06 onpeneIcHHOM ["'eomeTpryecKuil CMBICIT ONPEICTICHHOTO HHTerpala
MHTErpajie KaK Iiomaan KomMmOuHupoBanHoe 3aHsTHe 2
KPUBOJIMHEWHOM Tpanenuu
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHNe (CoAepKaHHue IPUKJIATHOTO0 MOIYJIs1) 4
Tema 8.5 Coaep:xxanue yueOHOro MaTepHaJia 4
Omnpenenenublii  uHTErpan B | ['eoMeTpuueckuii cMbICa ompenaeneHHoro uHrerpana. ®opmyna HeioTona -
JKU3HU JleliOHMLIA.
Pemenne 3amau Ha TpUMEHEHHWE HHTETpajia Ui BBIYUCICHHS (DU3NYECKUX
BEJIMYMH U IUIONIaIeH
[pakTHuecKkoe 3aHsATHE 4
Tema 8.6 Copepxanue yueOHOIro MaTepuaJa 2
Pemenne 3anau. [lepBooOpa3znas ¢yukuuu. IlpaBuna HaxoxaeHuss mnepBooOpaszHbiX. Ee
[TepBooOpa3Has pyHKIMU, €€ | IPHUMEHCHUE
MIpUMEHEHNE KonTponbnas pabota 2
Paszjnen 9. Crenenn u kopuu. Ctenennasi QyHKumus 18 OK-01, OK-02, OK-03,
Tema 9.1 Copep:xaHue yueOHOI0 MaTepHaa 4 OK-04, OK-05, OK-06,
Crenennas QyHKIHs, €€ T[ToHATHE KOPHS N-Oif CTETeHH M3 JeHCTBUTENBHOro uncia. OyHKImH y = VX OK-07
CBOMCTBA uX cBoiictBa u rpaduku. CBOMCTBA KOPHS N-0M CTENEHH I1K2.1
KoMOMHMPOBAHHOE 3aHSATHE 4 JIP4, JIP 7, JIP8
Tema 9.2 Copepxanue y4eOHOIro MaTepuaJa 4
[TpeobpazoBanue BelpaxkeHnii | [IpeoOpa3oBaHme HPPAIMOHATBHBIX BHIPAKECHUI
C KOpHSIMHU N-0#1 CTENEHN KomOuHMpOBaHHOE 3aHATHE 4
Tema 9.3 Conep:xanue yueOHOTro MaTepuaJia 2
CaoiicTBa CTEIEHU c | [lonsTe crenmeHn c JOOBIM  palMOHAIBHBIM MOKazatesneM. CTeneHHbIe
palMOHAIIBLHBIM (GYHKIIMH, UX CBOWCTBA U rpapuKu
JIECTBUTEIILHBIM KomMmOuHMpoBaHHOE 3aHsTHE 2




IIoKa3aTeiasaMu

Tema 9.4 Copnepxxanue yueOHOIro MaTepuaJa 6
Pemienne  mppanuoHanbHbIX | PABHOCHIBHOCTh HMPPAIMOHAIBHBIX YpaBHEHHH W HEPaBEHCTB. MeETOIbl HMX
YPAaBHEHUN U HEPABEHCTB peuieHus. Penienne uppanvoHaabHbIX YPAaBHEHUN U HEPABEHCTB
KoMmOuHMpOBaHHOE 3aHSTHE 6
Tema 9.5 Copnepxxanue yueOHOIro MaTepuasa 2
Crenenu u xopuu. Crenennas | OnpezaeneHue creneHHor GyHKIuM. Vcnonb30BaHue ee CBOMCTB MPH PELICHUU
byHKuusa YPaBHEHMI U HEPABEHCTB
KourposbHast pabora 2
Pasnen 10. Ilokasareabnas Gynkuus 18 OK-01. OK-02. OK-03
Tema 10.1 Conep:xkanue y4eOHOro MaTepHaJja 4 OK-0 4 OK-OS’ OK-OG,
[ToxazarenpHas ¢ynknusa, ee | CTeneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM MOKa3zaTeraeM. OnpenencHue OK-O7’ ’ ’
CBOMCTBA NoKa3aTelnbHOM (PyHKIMH, ee CBOIcTBa U rpaduK. 3HAKOMCTBO C IPUMEHEHUEM [IK2.1
HoKa3aTeabHON GyHKIMU. Pemenue MOKa3aTeIbHbIX ypaBHEHUH JIP4, JIP 7, JIPS
(YHKIIMOHAIBHO-TPaUUECKUM METOJOM
KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 10.2 Copnepxxanue yueOHOIro MaTepuasa 8
Pemenue [OKa3aTeNbHBIX | PelleHne noka3aTeNbHbIX YpaBHEHUHW METOJIOM YpaBHUBAHUS I[OKa3aTelew,
YpaBHEHUI U HEPABEHCTB METOZIOM BBEJCHMS HOBOW IepeMeHHOW, (yHKIMOHAIBbHO-TpauIecKUM
MeToJIoM. Perienne nokasareabHbIX HEPAaBEHCTB
[TpakTHyeckoe 3aHsTHE 8
Tema 10.3 Conep:xanue yueOHOTro MaTepHaJia 4
Cuctemsl MOKa3aTeNbHBIX | PeleHne cuCTeM NOKa3aTeabHbIX YPABHEHUM
ypaBHEHUH KoMOWHUPOBAHHOE 3aHATHE 4
Tema 10.4 Copepxanue yueOHOro MaTepuasa 2
Pemmenune 3aja4. | PemieHune mokaszaTelbHBIX YpaBHEHUH METOJOM YpaBHMBAHUS IOKas3aTeled u
[Toka3zarenbHast QyHKIMS METO/IOM BBeJIEHUS] HOBOW NIepeMeHHOM. Perienne nokazaTesbHbIX HEPABEHCTB
KonrtposnbHas padora 2
Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 30 OK-01, OK-02, OK-03,
Tema 11.1 Coaep:xanue yueOHOro MaTepHaJia 4 OK-04, OK-05, OK-06,
Jlorapudm gucia. | Jlorapudm yncna. JlecATHUHBIN U HATypalIbHBIN JOrapuMbl, YUCIIO € OK-07
JlecATHYHBIM M HaTypalbHbId | KOMOMHUPOBAHHOE 3aHSTHE JIP4, JIP 7, JIP8
JorapuMsbl, YUCIIO € 4 IK2.1
Tema 11.2 Copnepxxanue yueOHOro MaTepuaJa 6
CgoiicTBa norapudmos. | CBoiictBa orapudmon. Oneparius JorapuGMUpOBaHHSL.




Onepanus gorapumMupoBaHust

KoMmOnHMpOBaHHOE 3aHSTHE

[ep}

Tema 11.3 Copnepxxanue yueOHOIro MaTepuaJa 4
Jlorapupmuueckas Qynkuus, | Jlorapupmuueckas GyHKIHS U €€ CBOWCTBA
€€ CBOMCTBA Kom0OnHMpoBaHHOE 3aHATHE 4
Tema 11.4 Conep:kanue y4eOHOT0 MaTepuaJia 8
Pemenne  norapudpmuyeckux | [Tonstue snorapupmuueckoro ypaBHeHus. Onepaius NoTeHuUpoBanus. Tpu
YPaBHEHUH U HEPABEHCTB OCHOBHBIX METOJIa PEUIeHUs JIorapu(MUUECKUX YpaBHEHUH: (yHKIMOHAIBHO-
rpa¢u4eckuii, METo ], NOTEHIIMPOBAHUSA, METOJ BBEJCHUS HOBOW MEPEMEHHOM. 8
Jlorapugmuueckiue HepaBeHCTBA
KomOuHMpoBaHHOE 3aHATHE
Tema 11.5 Copneprxanue y4yeOHOIo MaTepuaJia 2
Cuctembl  0rapu()MHUUECKUX | AJNTOPUTM PEIICHUS CHCTEMbI YpaBHEHUH. PaBHOCHIIBHOCTD JOrapr(h)MUIECKUX
YpaBHEHUH YpaBHEHU! U HEPABEHCTB
Kom0uHupoBaHHoe 3aHATHE 2
IIpodeccHoHaNIBbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (coiep:KaHue MPHKJIATHOI0 MOAYJIs) 4
Tema 11.6 Copneprxanue yuyeOHOIro MaTepuaJia 4
Jlorapudmer B npupoae u | [Ipumenenue norapudma. Jlorapudmuueckas croupanb B mnpupone. Ee
TEXHHUKE MaTeMaTUYECKHUE CBOMCTBA
ITpakTHyeckoe 3aHsTHE 4
Tema 11.7 Coaepxxanue yuyeOHOIro MaTepuasa 2
Pemenue 3anau. Jlorapugpmsl. | Jlorapudpmudeckass (yHKims. PemieHne MpocTedmux —JiorapupMUIECKUX
Jlorapudmmueckas GyHKuusA YpaBHEHUN
KourposbHas pabota 2
Pa3nes 12. MHokecTBa. JJ1eMeHThI TeOpHH rpagos 10
Tema 12.1 Conepxxanue yuyeOHOIro MaTepuasa 2
MHoxecTBa ITonsitue MHOecTBa. [logMHO)ecTBO. Onepaniv ¢ MHOKECTBAMU OK-07
KoMOHHHUpPOBaHHOE 3aHSTHE 2 JIP4, JIP 77, JIP8
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJepKaHNe (CoAep:KaHHue MPUKJIATHOTO0 MOIYJIs1) 2
Tema 12.2 Copnepxanue y4eOHOIro MaTepuaJa 2
Onepanuu ¢ MHOXECTBaMH Onepanuu ¢ MHOXKecTBaMH. PelieHne npukiaaHbIx 3a1a4y
[IpakTHyeckoe 3aHsTHE 2
Tema 12.3 CoaepxxaHue y4eOHOIro MaTepuasa 4
I'pader [Tonsitue rpada. CBs3HbIN rpad, 1epeBo, UK rpad Ha IIOCKOCTH OK-07
I[TpakTuyeckas paboTa 4 JIP4, JIP 7, JIP8
Tema 12.4 CoaepxxaHue y4yeOHOro MaTepmuasa 2




Pemenne 3agau. MuokecTBa,
I'padsl 1 uX npuMeHeHHe

Onepamu ¢ MHOXkecTBaMU. ONHCAHUE PEATbHBIX CUTYallUd C MOMOIIBIO
MHO>KeCTB. [IpuMeHenue rpadoB K perieHuIo 3a1a4

OK-07
JIP4, JIP 7, JIP8

KoHnTtposbHas pabota 2
o T peante yneoro vatepuats ] Qo oo, ok,
OCHOBHBbIE MOHATUS IlepecTaHOBKH, pa3MelIEHUs, COUYETAHHUS. 8%_847" OK-05; Ok=66,
KOMOMHATOPUKHU KomMmOuHupoBaHHOE 3aHATHE. 4 JIP4, JIP 7, JIP8
Tema 13.2 Conep:kanue y4eOHOT0 MaTepuaJia 4 [IK2.1
CoOpbITHE, BEpOSITHOCTh CoBMecTHbIE W HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSTHOCTH CYMMBbI
coObITHs. CroXkeHue u COOBITHI. VYCIIOBHAas BEPOSTHOCTb. 3aBUCHUMbIE U HE3aBUCHMBIE COOBITHS.
YMHOKEHHUE BEPOSITHOCTEN TeopeMbl 0 BEpOSTHOCTH NMPOU3BENICHHS COOBITHH.
KoMmOnHMpOBaHHOE 3aHSTHE 4
IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHNe (CoAepKaHHue IPUKJIATHOTO0 MOIYJIs1) 4
Tema 13.3 Coaep:xxanue yueOHOro MaTepHaJia 4
BepositHOCTB B OtHocuTenbHAsT ~ YacToTa  COOBITHSA,  CBOWCTBO €€  YCTOWYMBOCTH.
npogecCHOHANBHBIX 3a/1auax CraTtuctuyeckoe onpezeaeHue BeposiTHOCTH. O1ieHKa BEpOSITHOCTH COOBITUS
ITpakTHdeckoe 3aHsTHE 4
Tema 13.4 Copnepxxanue y4eOHOIo MaTepuasia 4
JuckpeTtHas ciay4danHas Buael cinydaiiHbIx BeanunH. OnpeneneHue TUCKPETHON CllydallHOW BEIMYUHBI.
BEJIMYMHA, 3aKOH ee 3aKOH pacmpelielieHusl JUCKpEeTHOW ciydyaiiHoW BenuuuHbl. Ee ducnoBble
pacnpeneneHus XapaKTEpUCTUKU
Komb6uHMpoBaHHOE 3aHATHE 4
Tema 13.5 Copepxanue yueOHOro MaTepuasa 4
3anayn MaTeMaTU4ecKon Bapuanuonnsiii psa. Ilomuron wactor u rucrorpamma. CraTuCTHYECKHE
CTaTUCTUKH XapaKTEePUCTHKH psiia HAaOII01aeMbIX JaHHbBIX
KomOuHMpoBaHHOE 3aHATHE 4
IIpodeccnoHabHO-0PUEHTHPOBAHHOE COJlepKaHue (CoAep:KaHue MPUKJIATHOT0 MOIYJIs1) 4
Tema 13.6 Copnepxanue y4eOHOIro MaTepuaJa 4
Cocrasnenue TaOauI U [lepBuunas oOpaOoTKa CTaTUCTHYECKMX JaHHBIX. ['paduueckoe HX
yarpamm Ha IIpaKkTUKe npejcrapieHne. Haxoxienne cpefHIX XapakTepUCTUK, HAOII01aeMbIX JTAHHBIX
[pakTHueckoe 3aHsATHE 4
Tema 13.7 Copaepxxanue y4eOHOIro MaTepuasa 2 OK-01, OK-02, OK-03,
Pewenue 3a1a4. D1eMEHTHI DneMeHTsl KOMOMHATOPUKU. COOBITHE, BEPOATHOCTH COObITHA. CIOKEHHE U OK-04, OK-05, OK-06,
KOMOUHATOPHMKH, CTATUCTHKU U | yMHOKEHHE BEPOSATHOCTEH OK-07
TEOPUH BEPOSTHOCTEH KonTponbHas pabota 2 JIP4, JIP 7, JIP8




Pa3nes 14. YpaBHeHHUs 1 HEPaBEeHCTBA

28

Tema 14.1 Conep:kanue y4eOHOT0 MaTepuaJia 4
PaBHOCHIBHOCTE ypaBHEHMH U | PaBHOCHIIBHOCTH ypaBHEHMH 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK-01, OK-02, OK-03,
HepaBeHCTB. O011e MeTo bl PABHOCHJIBHBIX II€PEX0Jax B YpPaBHEHHUSX M HepaBeHcTBax. OOmiue MeToabl OK-04, OK-05, OK-06,
pelieHus pelIeHUs yYpaBHEHWH: TMepexoJ] OT paBeHCTBa (YHKIMH K PaBEHCTBY OK-07
apryMEeHTOB JUIsl MOHOTOHHBIX (DYHKLMH, METOJ Pa3jIoKEeHUsI Ha MHOXKUTEIIH, JIP4, JIP 7, JIP8
METOJ BBEJICHHUSI HOBOH MEepeMEeHHON, (YHKIMOHATBHO-TPaPHUECKUIl METO] [K2.1
KoMmOnHMpOBaHHOE 3aHSTHE 4
Tema 14.2 Copnepxanue yuyeOHOIro MaTepuasa 4
I'padmueckuii meton pemienus | OOmMe METOIBI PEIICHUS HEPABCHCTB: IMEPEXOJ OT CPABHEHHS 3HAYCHUIA
YPAaBHEHUI, HEPAaBEHCTB GYHKIMI K CpaBHEHHUIO 3HAYEHHUH apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIMIA,
METOJ HWHTEpBAIOB, (YyHKUMOHANbHO-Tpaduueckuii Mmeton. ['paduueckuit
METOJI PELIEHHS] YPABHEHHI U HEPABEHCTB
Kom0OuHnpoBanHoe 3aHsATHE 4
Tema 14.3 Coaep:xanue yue0HOro MaTepHaJia 4
YpaBHEHHUsI 1 HEPABEHCTBA C Omnpenenenne moxayns. PackpeiTue mMonyns no omnpezeneHuto. [Ipocreiinive
MOJZyJIEM YPaBHEHHUs U HEPABEHCTBA ¢ MoayJseM. [IpuMeHeHne paBHOCUIIBHBIX IEPEXO0B
B OIpE/IeNIEHHBIX TUMAaX YpaBHEHUI 1 HEPABEHCTB C MOAYJIEM
KomOuHMpoBaHHOE 3aHATHE 4
Tema 14.4 Conep:xanue yueOHOTro MaTepuaJia 6
YpaBHEHMSI U HEPABEHCTBA C 3HakOMCTBO C mnapameTpoM. [lpocrelinme ypaBHEHHMsI M HEpaBEHCTBA C
napameTpamu apaMeTpoM
KomOuaMpoBaHHOE 3aHATHE 6
IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COJleP:KaHMe (Colep:KaHNe MPHKJIAJHOT0 MOYJIst) 8
Tema 14.5 Conepxxanue yuyeOHOIro MaTepuasa 8
CocraBneHue u penieHue Penenne TeKCTOBBIX 3a/1a4 NPOPECCHOHATBLHOTO COACPIKaHUS
npodeccnoHaNbHbIX 337a4 C [TpakTrdeckue 3aHsATHS 8
IIOMOUIbIO YPaBHEHUN
Tema 14.6 Conep:xanue yueOHOTro MaTepuaJia 2
Pemenue 3anau. Ypasuenus 1 | O0Iue METO/bI peIIeHus] ypaBHEHUNA. Y paBHEHHs U HEPABEHCTBA C MOAYJIEM U
HEpaBEeHCTBa C mapamMeTpaMu
ITpakTHyeckoe 3aHsTHE 2
IIpome:xkyTounasi arrectanus (JK3aMeH) 6
Bcero: 340




Temwt pehepamos (00Kk1a008), ucciedo06amebCKuUX nPoOeKmos

- CJI0KHBIE ITPOLICHTHI B PEATIbHON KU3HH.

- [IocTpoeHHE MIIOCKUX KPUBBIX B MOJISIPHBIX KOOPAWHATAX.

- BEeposATHOCTB BBIMTPBIIIA B JIOTEPESX.

- KoMmIuiekcHble yncna u Ux pojib B MaTEMAaTHUKE.

- Pemenue cucrem ypaBHeHuil MmetooM Kpamepa (¢ momolpto onpeaenuTenei).
- OyHKIIMK B OKPYKAIOIIEM HAC MUPE.

- 3ameuaTenbHass KOMOMHATOPHKA.

- [losiBrIeHUE W pa3BUTHE YHUCIA.

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

- Buapl cucteM ypaBHEHUI U cIOCOOBI UX PELICHUS.

- 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 IJIOCKOCTEW B POCTPAHCTBE.

- 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 TOBTOPHBIX UCIBITAHUN bepHyIun.

- MccnenoBanue ypaBHEHH U HEPABEHCTB C TApaMETPOM.

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 (KOMaHIHAs, TPYIIOBas padboTa);

- ”H(HOPMAIIMOHHO-KOMMYHHKAITHOHHBIE TEXHOJIOTHH.

3.2. TpeboBanuss K  MHHHUMAJIbHOMY  MAaTePUHATbHO-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.

Texnuueckue cpeacTra 00y4eHusI:

- KOMITBIOTEP C JIUIIEH3UOHHBIM IPOrPAMMHBIM 00ECTICUEHHEM;

- IPOEKTOP C IKPAHOM.

3.3. UudopmanuonHoe odecnevyenne 00yueHust

OCHOBHbBIEC HCTOYHUKHU:

1. Marematuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHaIu3a, reoMeTpus. Airedpa u
Hadajga martemarmdeckoro aHanmmsa. 10-11 kmacc. Amumon 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: Tlpocsemenue, 2022.

JIOTIOTHUTENbHBIC UCTOUYHUKHU:

1. Marematuka: yuyeOHuk/ 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 aHanusa. B 2 u. Yacte 1: YyeOHuk st
yyaluxcsi 00pa3oBaTeNIbHBIX oOpraHu3anuii (6a30Bbiii ypoBeHb)/Mopakouu A.l.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl yyamuxcss oOpa3oBaTeIbHBIX OpraHu3aluil
(6a3zoBsIif ypoBeHb)/ Mopakosudu A.l'. u npyrue; noxa penakiueir Mopakosuya AT, -
M: Muemo3suna, 2018.

3. Maremaruka: anreOpa U Hayajga MaTEeMaTHYECKOTO aHallu3a, reomeTpus. Anredpa u
Hayvajga MateMmatuueckoro aHaimmza. 10 kmacc. Huxonbckuit C.M., IloranoB M.K.,
PemernukoB H.H. u npyrue. - M: IIpocsemenue, 2021.

NHTEepHET-UCTOYHUKHU:

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 snextponHas ombmmoteka (HOB). - URL: http://www.elibrary.ru (mara
obpamenust: 12.07.2022). - TekcT: 2JIEKTPOHHBIM.

5. OtkpeiThiii  KoJutemk. Martematuka. - 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 opTan «Poccuiickoe oOpazomanme». - 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 MUCIUIUIMHBI OCYIIECTBISICTCS MpEINojaBaTeieM 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 oneHoYHbIX

yueOHOH TUCIHILIMHBI MepOnpusTHUsl
YMeHus: P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue
- YMEHHE ONIEPUPOBATH ITOHATUAMMU: 15,16 YcTHBII onpoc
omnpezeiieHue, akcuoma, Teopema, P2 Temer2.1,2.2,2.3,2.4,2.5 MareMaTU4eCcKui
CJIEAICTBHE, CBOMCTBO, ITPU3HAK, IT-o/c, 2.6 JIMKTAHT
JI0Ka3aTeNIbCTBO, PABHOCUJILHBIC P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 | UnnuBugyanpHas
(hOpMYIIMPOBKH; yMEHUE P4, Temrr4.1,4.2,4.3,4.4,4.5, CaMOCTOSTCIbHAS
dbopMynupoBath 0OpaTHOE U 4.6, 4.7 I1-0/c, 4.8, 4.9, 4.10, pabora
IIPOTUBOIOJIOKHOE YTBEPKICHHUE, 411 IIpencraBnenue
[IPUBOJUTH IIPUMEPHI U PS5, Temsr 5.1, 5.2 pe3yJbTaToB
KOHTPIPUMEPHI, UCTIOJIB30BATh METO/T P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, MPaKTUYECKHUX
MaTeMaTUYECKON UHIYKLINH; 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabot
MPOBOJUTH JI0KA3aTEIIbHbIC o/c, 6.11 3ammTa TBOPYECKUX
pacCcyXIeHHs IIPU PELLICHUU 3a/1a4, P7, Temr 7.1,7.2,7.3,7.4,7.5, pabot
OIICHUBATH JIOTUYECKYIO MPpaBUIbHOCTL | 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1- 3amura
pacCyXIEHHUI; o/c,7.11,7.12,7.13,7.14, 7.15, VHJIUBUYAJIbHBIX
- YMEHHE ONIEPUPOBATH ITOHATHUAMMU: 7.16, 7.17 IIPOEKTOB
MHO>KECTBO, ITIOJIMHOKECTBO, P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, Kontponbnas
OTlepaliy HaJl MHOKECTBaMH; ymeHnue | 8.6 pabota
HCIIOJIb30BaTh TEOPETUKO- P9, Temr1 9.1,9.2,9.3,9.4,9.5 Breimonnenue
MHOKECTBEHHBIN anmnapar JJIst P 10, Temsr 10.1, 10.2, 10.3, 10.4 | sk3aMeHAIIMOHHEIX
ONMCaHMS PEANBHBIX MPOLIECCOB U P11, Temer 11.1,11.2, 11.3 I1- 3aJlaHui
SIBJICHUH M IPU PEIICHHH 3a7a4, B Tom | o/c, 11.4,11.5, 11.6 IT-o/c, 11.7
qucie U3 Jpyrux yueonsix npeameros; | P 12, Temsr 12.1, 12.2, 12.3,12.4
- YMEHUE OIIEPUPOBATH MIOHATUAMMU: P 13, Temsr 13.1, 13.2, 13.3,
rpad, cBs3HBIN Tpad), 1epeBo, UK, 13.4, 13.5 [T-o/c, 13.6
rpad Ha MIOCKOCTH; YMEHHUE 33/1aBaTh P 14, Temsr 14.1, 14.2, 14.3,
Y ONUCBIBATh rpadbl pa3InIHbBIMU 14.4, 14.5 IT-o/c, 14.6
croco6aMu; UCIOJIb30BaTh rpadbl Mpu
pelIeHny 3a/1ay;
- yMEHHE CBOOOTHO ONEPUPOBAThH
TOHSITUSIMH: COUYETaHHUE,
MepeCcTaHOBKA, YMCJIO COUCTAHUM,
YHCII0 IEePECTAaHOBOK; OMHOM
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HeroToHa; ymeHHe NpUMEHSTh
KOMOWHATOpHBIE (DaKThI U
paccyXIeHus Ui peLIeHus 3ajay;

- YMEHHUE ONEPUPOBATH MOHATHAMU:
HaTypaJbHOE YHUCIIO, LIEJI0E YHUCIIO,
OCTaTOK MO MOJIYJIIO, PAallMOHATILHOE
YHCII0, UPPALMOHAIBHOE YHCIIO,
MHOYKECTBA HaTYPaJIbHbIX, IIEIBIX,
palnMOHANBHBIX, AEHCTBUTEIbHBIX
YHCeN; YMEHUE HCII0JIb30BaTh
IIPU3HAKU JETUMOCTH, HAaUMEHbIINH
OOIIMH IeTUTEeNbh U HAaUMEHbIIIee
ob1iee kpatHoe, anroput™ EBkinaa
IIPU PELICHNUH 33/1a4; 3HAKOMCTBO C
Pa3IUYHBIMU [TO3ULIMOHHBIMU
CHCTEMaMH CUHCIICHUS;

- YMEHUeE CBOOOHO OIEpHUPOBaTh
MOHATHUSIMH: CTEIICHB C IIEJIBIM
MOKa3areyieM, KOPEHb HaTypalbHOM
CTEIIEHH, CTENEHb C pallMOHAIbHBIM
MOKa3aTeJieM, CTETIEHb C
JeMCTBUTENbHBIM (BELLIECTBEHHBIM)
rokasaresem, Jorapudm 4rcia, CHHYC,
KOCHHYC U TAHI'€HC IPOU3BOJILHOTO
qHca;

- YMEHHUE OIIepUPOBATh MOHATUIMU:
TOKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHUN U
HEpPaBEHCTB, PABHOCUIILHOCTh
ypaBHEHHIA, HEPABEHCTB U CHCTEM,
panMoHaiIbHbIe, HPpPALlMOHAIIBHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
norapupMuyUecKue,
TPUTOHOMETPHUYECKUE YPABHEHHS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHHsI, HEPaBEHCTBA U
CHCTEMBI C IOMOIIbIO Pa3IMYHBIX
MIPUEMOB; pelIaTh YpaBHEHMUS,
HEPaBEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSITh YPaBHEHHUS,
HEpaBEHCTBA, UX CUCTEMBI IS
peleH s MaTeMaTHIeCKHX 3a/1a4 U
3aJ1a4u U3 pa3IMYHBIX 00JacTel HAyKu
Y peajJbHOU KU3HU;

- YMEHHUE CBOOOHO ONEpUPOBATh
MOHATUAMU: TpapuK QYHKIUH,
oOpaTtHast pyHKIUS, KOMIO3HULIUS
GbyHKIUH, TUHEeHas QyHKIMS,
KBaJpaTu4Hasl GyHKLHUS, CTEICHHAs
(GYHKIUS C LIEeTbIM MTOKa3aTeNeM,
TPUTOHOMETpUYECKHE (DYHKIINH,




oOpaTHbIE TPUTOHOMETPHUIECCKHE
¢byHKIMH, TOKa3aTeNbHas U
norapudmudeckas GyHKIIMH; YMCHHE
CTpOUTH Tpaduku PyHKIHIA,
BBINOJIHATH Npeo0pa3oBaHus rpaukoB
(GyHKIMN; yMEHHE NCIIOIb30BAaTh
rpaduku QyHKIUN 119 U3ydeHUS
IIPOLIECCOB U 3aBUCUMOCTEH IIPU
pelLIeHUH 3aJa4 U3 APYTUX Y4eOHbIX
IIPEAMETOB U U3 PEAIbHOM KU3HU;
BBbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH
MEX]y BETMYMHAMU;

- YMEHUe CBOOOHO OIEpUPOBATh
MOHATUSIMH: YETHOCTb (DYHKIINH,
NEePUOIMYHOCTb (YHKIINH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
¢byHKIMM, HaMOOJIbIIIEe U HANMEHbBIIIEEe
3Ha4YeHUs1 PYHKIUU HA IPOMEKYTKE;
yYMEHHE MPOBOIUTH HCCIIEI0BAHNE
dyHkimu;

- YMEHUE HCII0JIb30BaTh CBOMCTBA U
rpaduky GYHKIUHN 17151 peTICHHSI
ypaBHEHMI, HEPAaBEHCTB U 3a/1a4 C
rapameTpamu; u300paxxarb Ha
KOOP/AMHATHOH MJIOCKOCTH MHOXECTBA
pELIEHUI YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- yMEHHE CBOOOTHO OIEpUPOBAThH
MOHATUSIMU: TTOCIIEI0BATEIBHOCTD,
apudmernueckas mporpeccus,
reoMeTpHuecKas porpeccus,
OECKOHEYHO yOBIBAOIIAs
reoMeTpHuecKas IPOrpeccHsi; yMeHue
3aJ1aBaTh MOCJIEI0BATEIIHFHOCTH, B TOM
qHCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- YMEHHE ONepUpoOBaTh MOHATUIMHU:
HETPEPBIBHOCTH (PYHKITUH, aCHMITTOTHI
rpaduka QyHKIUH, IepBasi ¥ BTOpas
MPOU3BOIHAS (PYHKIIHH,
reoMeTpHUeCcKuil U pu3nIecKuit
CMBICJI IPOU3BOIHOM, TEpBOOOpa3Has,
OIpeJIeIeHHbI MHTErpall; yMEeHUe
HAXOJUTh ACHMITOTHI Tpaduka
(GYHKINU; YMEHHE BBIYUCIISATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHIS,
YaCTHOT'O ¥ KOMITO3UIMU (PYHKIIUH,
HaXO/IUTh YpaBHEHHUE KacaTeIIbHOM K
rpaduky GyHKIUY;

- YMEHHE HUCIIOJIb30BaTh MMPOU3BOIHYIO
JUIs MccTieIoBaHus (DYHKIMM, J1I1s1




HaXO0KJICHUs HAaWIy4Illero pelieHus B
IIPUKJIAHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHYECKUX U PU3UUECKUX
3aj1a4ax, JJs ONpeAeIeHUs] CKOPOCTH U
YCKOPEHHUS; HaXOAUTh IIOLIA U U
00beMBbI (PUTYD € TTOMOIIBIO
UHTETrpaja; NpUBOAUTH IPUMEPHI
MaTEMaTHYECKOI0 MOJIEIIMPOBAHUS C
nmomoIpio aAuddepeHImaIbHbIX
YpaBHEHUH;

- YMEHUE OIEepUPOBATh MOHATHAMU:
KOMIUIEKCHOE YHCII0, CONPSIKEHHBIE
KOMILJIEKCHBIE YNCIIa, MOAYJb U
apryMeHT KOMIUIEKCHOI'O YHCJIa,
(dopma 3anncu KOMIUIEKCHBIX YHCell
(reometpuueckas,
TPUTOHOMETpHUUECKas U
anredpanyeckas); yMeTb IPOU3BOAUTD
apudmeTHuecKre AeUCTBUS C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTD
IIPUMEPHI UCII0JIb30BAHUS
KOMIUIEKCHBIX YHUCEJ;

- YMEHHE CBOOOIHO ONIEpUPOBATH
MOHATUSIMU: CpeJIHEe
apupMeTHIeCKoe, MeTaHa,
HauOoJIblIIee M HAMMEHbIIIee 3HaYCHU,
pa3Max, Iucnepcus, CTaH1apTHOE
OTKJIOHEHME ISl OTMCAHMSI YNCIIOBBIX
JTAaHHBIX; YMEHUE HCCIIE10BaTh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE
C MPUMEHEHUEM rpapuuecKux
METOJIOB 1 JIEKTPOHHBIX CPECTB;
rpaduyecKy UCCIIE0BATh COBMECTHbIE
HaOJIOACHNUS C TIOMOIIBIO JUarpaMm
paccenBaHMs M JINHEWHON PErpeccuu;
- YMEHHUE HaXOINUTb BEPOATHOCTH
COOBITHH C UCTIOJIB30BAaHUEM
rpadM4ecKux METOJI0B; MPUMEHSTh
JUIS pelieHus 3a1a4 (popmyIabl
CIIOKEHUSI U YMHOKECHUS
BEPOSTHOCTEH, (hOpMyITy OJTHOM
BEPOSATHOCTH, hopmyiny beprymu,
KOMOMHATOpHbIE (PaKThl U (HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTH PEAJIBHBIX
COOBITHIA; yMEHHE ONIEPUPOBAThH
MOHATUSIMU: CIy4aiiHasi BEJIMUMHA,
pacrnpenieieHle BEpOSITHOCTEN,
MaTEMaTHYECKOE OXKHUIAHUE,
JHCTepcusi U CTaHJapTHOE OTKJIOHEHHE
Clly4yailHOM BeTUYMHBI, GPYHKLIUU
pacnpeziesieHus: U TUIOTHOCTH
PaBHOMEPHOI0, TOKA3aTEIbHOTO U




HOPMAaJIbHOTO PACHpPEEICHU; yMEHUE
HCII0JIb30BaTh CBOMCTBA U3yYEHHBIX
pacrpeienieHul JUlsl peleH s 3a1a4;
3HAKOMCTBO C ITOHATHSAMU: 3aKOH
OOJIBIIMX YHCEJI, METO/IbI BHIOOPOUHBIX
HCCIIEA0BAHUH; YMEHUE IIPUBOJIUTD
IIPUMEPBI IPOSBICHUS 3aKOHA
OOJIBIIINX YHCEI B IPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- YMEHHE CBOOOIHO OIIEPUPOBATH
MOHATUSAMU: TOUKA, Npsmas,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
JIy4, TUIOCKUH yTOJl, ABYI'PAHHBIN yro,
TPEXTPaHHBIA YIoJ1, IepeceKaromuecs,
napajJiesIbHble U CKpeIIHBaroLIecs
IpsiMble, apaIEIbHOCTh U
HEePIEHANKYIIIPHOCTD MPSIMBIX U
IJIOCKOCTEH, yroyl Mexay NpsMbIMH,
YTOJI MEXAY IPSIMOM U IIIOCKOCTBIO,
YroJl MEXAY IIIOCKOCTSIMU; YMEHUE
HCII0JIb30BaTh IIPU PEILICHUH 3a7a4
U3y4eHHbIE (PAKTBI U TEOPEMBbI
IUTAaHUMETPUH; YMEHUE OLIEHUBATh
pa3Mmepbl 00BEKTOB B OKPYKarOIIEM
MUpE; YMEHUE ONEPUPOBATh
MOHATUSMH: MHOTOTPAaHHUK, CEYEHUE
MHOTOTpaHHUKA, PAaBUIIbHBIN
MHOTOTpaHHUK, TPU3Ma, TUpaMua,
¢burypa v mOBEpXHOCTb BpaIlICHHUS,
LWINHAP, KOHYC, map, cdepa,
pa3BepTKa NOBEPXHOCTH, CEUCHUS
KOHYCa U IWINH/pa, NapajiesibHble
OCH WJIM OCHOBAaHMIO, CEYEHHE 11apa,
IUIOCKOCTB, Kacaromasicst chepsl,
LUWIMH]IpA, KOHYCa; YMEHHE CTPOUTH
CeueHHe MHOTOI'paHHHKA, H300pakaTh
MHOTOTPaHHHKH, (GUTYPHI U
MIOBEPXHOCTHU BpAILlEHUs, X CEUEHUS,
B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE IPUMEHATH CBOMCTBA
reoMeTpUUYEecKux Quryp,
CaMOCTOSITENTbHO (POPMYITHPOBATH
orpezieNieHus] U3y4yaeMbIX QuUryp,
BBIJIBUTaTh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaxX r€OMETpUIECKUX Guryp,
00OCHOBBIBATh UJIM OIPOBEPIaTh UX;
yMEHHE MMPOBOJIUTH KiIaccu(UKaIiio
¢buryp no pa3nTUUHBIM MPU3HAKAM,
BBITIOJTHATH HEOOXOAUMBIE
JIOTIOJTHUTENbHBIE TIOCTPOEHUS;

- yMEHHE CBOOOTHO ONEPUPOBAThH
MOHATUSMU: IIJIOUIA]Ib GUTYPBI, 00bEM




Gburypsl, BeJIMYMHA YIJIa, PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE
MEX1Y MPSIMBIMH, PACCTOSIHUE MEXKTY
IJIOCKOCTSIMU, TUIOIIATEL CEphI,
TUIOLIA/1b TOBEPXHOCTU TUPAMU/IBL,
MPU3MBI, KOHYCa, HWIMHIPA, 00beM
Ky0a, IpsIMOYTOJIbHOT'O
napaiesienunes1a, IupaMuIbl,
MIPU3MBI, HWIMH]pPA, KOHYCA, 11apa,;
YMEHHE HAaXOJUTh OTHOIIICHUE
00beMOB MTOA00HBIX (HTYD;

- YMEHHE CBOOOIHO ONEPUPOBAThH
MOHATHUSIMU: JIBUYKEHUE,
napajuieNIbHbINA TEPEHOC, CHMMETPHS
Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, ITpeoOpa3zoBaHue Moa00us,
1o100HbIe PUTYPBI; YMEHUE
pacro3HaBaTh paBHbIC U MTOI00HBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; YMEHHE
MCIIOJIB30BATh TEOMETPUUYECKHE
OTHOIICHUS, HAXOAUTh
TreOMETPHUYECKUEC BETMYMHEI (JTHHA,
yTroJl, TUIOMIA b, 00BEM) MIPH PEIICHUN
3a7a4 U3 IPYrux y4eOHBIX MPEIMETOB
U U3 pealbHOM KU3HU;

- YMEHHE CBOOOIHO ONEPUPOBATH
MOHATHSIMH: IPSMOYTOJIbHAs CUCTEMa
KOOPJUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa
BEKTOPOB, TPOU3BECHNE BEKTOPa Ha
YHCII0, pa3okKeHne BEKTopa Mo
0a3ucy, CKaJIsIpHOE MMPOU3BE/ICHHE,
BEKTOPHOE MIPOM3BEIECHUE, YTOI MEKIY
BEKTOpaMH; YMEHHE HCIIOJIb30BATh
BEKTOPHBIN U KOOPIUHATHBIA METOT
JUTSL PEIICHUS] TEOMETPUUYECKHX 3a/1a4 U
3a/1a4 IPYrux y4eOHbIX MPEAMETOB;
OTIEPUPOBATH TIOHATUSMU: MaTPHUIIA
2x2 un 3x3, onpeaenuTens MaTpULbI,
F€OMETPUUYECKUN CMBICTT
OTIpeIeIIUTEIS;

- YMEHHE MOJIETNPOBATh PeabHbIC
CUTYaIlUU Ha SI3bIKE MAaTEMAaTHKH,
COCTaBJISITh BBIPAKCHHUS, YPABHECHUS,
HEPABEHCTBA U UX CUCTEMBI T10
YCIIOBHIO 3a/1a4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIENH C
WCTIOJIH30BAHUEM allapaTa ajareopsl,
MHTEPIPETUPOBATH MOTYyUCHHBIN
pe3yIbTaT; CTPOUTH MaTeMaTHUECKHUE
MOJIEJIN C TIOMOIIBIO TEOMETPUUECKUX




MOHATUH U BEIMYMH, PELIaTh
CBA3aHHLIC C HUMHU MMPAKTHYCCKUC
3aJ]auu; COCTABIIATh BEPOSATHOCTHYIO
MOJEIIb U HHTEPIPETUPOBATH
IIOJTyYEHHBIH pe3ysbTaT; peliaTh
MPUKIAAHBIC 3a/]a4r CPCACTBAMUA
MaTeMaTHYeCKOro aHaJIN3a, B TOM
YHCJIE COLUATBHO-3KOHOMUYECKOTO U
(bU3MYECKOro Xapakrepa;

- YMEHHE BBIOUPATH TTOIX O ISIIHIHA
METOJ [UIs PELIeHUs 3a/]au;
IIOHMMAaHHUEC 3HAYUMOCTU MaTCMAaTHUKHU
B U3yYEHHUH IIPUPOIHBIX U
OOIIECTBEHHBIX POIIECCOB U SIBICHUH;
YMEHHUE paclo3HaBaTh [IPOSBICHUE
3aKOHOB MaT€MaTUKH B HCKYCCTBC,
YMEHHUE NPUBOJUTH TPUMEPbI
MaTEMATHYCCKUX OTKpI)ITI/If/'I
POCCUICKON 1 MUPOBOU
MaTeMaTHYeCKOM HayKH.

3HaHUSA:

- 0 METOJIaX J0Ka3aTeNbCTB,
JITOPUTMOB peILeHUs 3a/1a4;

- OTIpe/ICTICHUN aKCHOM M TEOPEM;

- IOHATUH: CTENEHb YKCIIa, JOrapum
qHCla;

- IOHATUH: pallOHAJIBHBIE,
MppalroHabHbIE, TOKa3aTeNbHBIE,
CTETeHHbIE, JJorapu(pMHUUECKUE,
TPUTOHOMETPHUYECKUE YPABHEHHS U
HEpPaBEHCTBA, UX CHCTEMBI;

- MOHATHHN: PYHKIUS, HETTPEPHIBHAS
(byHKLMSA, TPOU3BOHAS,
niepBooOpasHasi, OrpeaeIeHHbIN
UHTETrpa;

- IOHATHUH: parOHaIbHAs QYHKIMS,
nokaszarenbHast QYHKIHS, CTeTICHHAS
¢byHKkuus, torapudmMuyeckas
(GyHKIWS, TPUTOHOMETPUIECKHE
¢byHkuuu, oopaTHble QYHKIMY;

- OHATHH: Cpe/THee apuPMETHIECKOE,
Me/MaHa, HauboJiblee 1 HauMeHbIIIee
3HA4YCHUs, pa3Max, JUCIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO
Habopa;

- IIOHATHN: CIIy4alHbIA OIBIT U
cirydaifHoe cOOBITHE, BEPOSITHOCTD
CIIy4aitHOro cOOBITHS;

- MOHATHH: TOYKA, TPsIMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAaHHBIN YTo,
CKPEUIMBAIOIIUECS MIPSIMBIE,
napajyieIbHOCTh U

P1,Temal.l, 1.2, 1.3 I1-o/c, 1.4,
15,16

P2 Temer2.1,2.2,2.3,2.4,2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temsr 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, Temr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/¢,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, Tems 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, 11.3I1-
o/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-0/c, 13.6

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

TectupoBanue
YcTHBII onpoc
MaremaTuueckui
JTUKTAHT
NunuBunyansHas
CaMOCTOATENbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX paboT
3ammra TBOPYECKUX
pabot

3amura
WHUBUTYJIbHBIX
MIPOEKTOB
KonTponbHas
pabora
Brimosninenue
9K3aMEHaIMOHHBIX
3aaHui




MEePIECHAUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEH, YIOJl MEXAY IIPSMBIMU,
YroJl MeKIY MPSMON U THIOCKOCTBIO,
YTOJI MEXAY IIOCKOCTSIMH,
paccTostHAe OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXKTY MPSIMBIMH,
paccTosiHuE MEXKIY IIOCKOCTSIMH,

- MIOHSTHUI: MHOTOTPAHHUK, CEYCHUE
MHOTOIpaHHHKa, KYO,
napaiesienurne, pu3Ma, TupamMmuia,
burypa v MOBEpXHOCTh BPAILIICHHS,
WIMH]P, KOHYC, TIap, cdepa, ceueHus
(burypsl BpaieHusl, IIOCKOCTb,
Kacaromasics cepsl, MIIHHIPA,
KOHYCa, IUIOIIA/b IIOBEPXHOCTH
MTUPAMH/IBI, TPU3MBI, KOHYCA,
HAJIUHIPA, TI0IAb chepbl, 00beM
Ky0a, IpsIMOYTOJIbHOT'O
napaiesienunes1a, IupaMuIbl,
MPHU3MBI, IWIMHIPA, KOHYCA, [1apa;

- MIOHSTHUI: IBYKEHUE B TIPOCTPAHCTRE,
10100HBIC (UTYPBI B TIPOCTPAHCTBE;
WCIOJIH30BATh OTHOLICHUE TUIOMIAIeH
MOBEPXHOCTEH M 00BEMOB TIO00HBIX
¢buryp npu perieHuu 3a1ad;

- IOHSATHUH: MPSMOYTOJIbHAS CUCTEMA
KOOpJWHAT, KOOPJMHATHI TOUKH,
BEKTOP, KOOPJIUHATHI BEKTOPA,
CKaJIIPHOE TPOU3BENICHHE, YTOIT MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA Ha YHUCIIO;

OK 01. BeiOupatsb criocoObl perieHus
3aJ1a4 NpoQecCuoHaNbHOM
JeSITeTbHOCTH TPUMEHHUTEITHHO

K Pa3JINYHBIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P 2, Temsr 2.1, 2.2, 2.3, 24, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c,4.8,4.9,4.10,4.11
PS5, Temrr 5.1,5.2

P 6, Temrr 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 I1-0/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, Tems 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, 11.3T1I-
o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

DKcnepTHOe
HaOII0IeHUE
BBITTOJIHEHUS
VHIUBULYAIbHON
CaMOCTOSITEILHOM
paboThl,
MPaKTUYECKHUX
pabor,

3alllUTa TBOPUYECKUX
pabor,

3aIIuTa
WHIUBUTYTbHBIX
MIPOEKTOB




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3,
13.4, 13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 02. Mcnonb30BaTh COBpEMEHHbIE P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | DxcniepTHOE
CpelcTBa IMOWCKa, aHAIu3a U 15,16 HaOJIFOIeH1E
WHTEpIpeTanyuu nHhopManuu, u P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 | BbIIOJIIHCHHS
HH(pOPMAIIMOHHBIE TEXHOJIOTHH JJIS II-o/c, 2.6 WHIUBUYIbHON
BBIITOJIHEHUS 3a1a4 P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 | caMOCTOSTENLHON
poeCCUOHATBHON JIEATETLHOCTH P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, | paboTHI,

4.6,4.711-0/c,4.8,4.9,4.10,4.11 | npakTUYEeCKUX

PS5, Temnr 5.1, 5.2 pabor,

P 6, Temrl 6.1,6.2,6.3,64, 6.5, 3alllUTa TBOPUYECKUX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabor,

o/c, 6.11 3aImuTa

P7 Temer 7.1,7.2,7.3,7.4,7.5, WHIUBUIyaJIbHBIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 TI-o/c, | mpoekToB

7.11,7.12,7.13,7.14, 7.15, 7.16,

7.17

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5,

8.6

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

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3I1-

o/c,11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 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. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, | DxcniepTHOE
peann30BbIBaTh COOCTBEHHOE 15,16 HabmroieHne
poeCCUOHAITBHOE U TMYHOCTHOE P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 | BLIIOJIHECHHS
pa3BUTHE, TPEAIPUHUMATEIBCKYIO IT-o/c, 2.6 WHIUBUAYAIbHON
NEeSTeTLHOCTh B IPO(EeCCHOHATBEHOM P 3, Temnt 3.1, 3.2, 3.3 I1-o0/c, 3.4 | camocTOsATEIBHOM
cdepe, UCTIOTB30BaTh 3HAHUS TIO P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, | paboThlI,
(bMHAHCOBOM TPAMOTHOCTH B 4.6,4.711-0/c,4.8,4.9,4.10,4.11 | mpaKkTUYIECKHIX
Pa3IMYHBIX )KU3HEHHBIX CUTYalHSIX PS5, Temsr 5.1, 5.2 paoor,

P 6, Temrr 6.1,6.2,6.3,6.4, 6.5, 3alI1uTa TBOPUYECKUX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabor,

o/c, 6.11 3aluTa

P7, Temrr 7.1,7.2,7.3,7.4,7.5, WHJMBUIyaJIbHBIX

7.6, 7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, | mpoeKTOB

7.11,7.12,7.13, 7.14, 7.15, 7.16,
7.17

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/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, 13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 04. Db dexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | DxcniepTHOE
B3aUMOJICHCTBOBATh U PabOTaTh B 15,16 HaOJIFOIeH1E
KOJIJICKTUBE 1 KOMaHIe P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 | BbIIOJIIHCHHS

II-o/c, 2.6 WHIUBUYIbHON

P 3, Tems! 3.1, 3.2, 3.3 IT-0/c, 3.4 | caMOCTOSITEILHOM

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, | paboTHI,

4.6,4.711-0/c,4.8,4.9,4.10,4.11 | npakTUYEeCKUX

PS5, Temnr 5.1, 5.2 pabor,

P 6, Temrl 6.1,6.2,6.3,64, 6.5, 3alllUTa TBOPUYECKUX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- pabor,

o/c, 6.11 3aImuTa

P7 Temer 7.1,7.2,7.3,7.4,7.5, WHIUBUIyaJIbHBIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 TI-o/c, | mpoekToB

7.11,7.12,7.13,7.14, 7.15, 7.16,

7.17

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5,

8.6

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

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3I1-

o/c,11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,

14.4, 14.5 IT-o/c, 14.6
OK 05. OcymiecTBasiTh yCTHYIO U P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | DxcniepTHOE
MIMCBMEHHYIO KOMMYHHUKALMIO Ha 15,16 HabmroieHne
rocygapctBeHHOM si3bike Poccuiickoit | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 | BeIIOJTHEHUS
denepanuu ¢ yueToM 0COOEHHOCTEH IT-o/c, 2.6 VHIUBULYAIbHON
COIMAIBHOTO U KYJIBTYPHOTO P 3, Temnt 3.1, 3.2, 3.3 I1-o0/c, 3.4 | camocTOsATEIBHOM
KOHTEKCTa P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, | paboThlI,

4.6,4.711-0/c,4.8,4.9,4.10,4.11 | mpaKkTUYIECKHIX

P5, Temsr 5.1, 5.2 pabor,

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | 3ammTa TBOpYECKUX

15,16 pabor,

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 | 3amura

IT-o/c, 2.6 WHJMBUIyaJIbHBIX

P 3, Temst 3.1, 3.2, 3.3 I1-0/c, 3.4 | mpoeKTOB

P 4, Temer 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Temrt 7.1,7.2,7.3,7.4, 7.5,
7.6, 7.7 I1-0/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, Tems1 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, 11.3I1-
o/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, 13.5IT-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6P 9, Temnl
9.1,9.2,9.3,9495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5,11.6 IT-o/c, 11.7
P12, 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 IT-o/c, 14.6

OK 06. [TposBisTh rpaXk1aHCKO- P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, | DxcniepTHOE
MaTPUOTHYECKYIO MTO3ULUIO, 15,16 HabJr0/1IeHue
JIEMOHCTPUPOBATH OCO3HAHHOE P 6, Temrr 6.1,6.2,6.3,6.4,6.5, BBIITOJIHCHUS
MOBEJICHUE HAa OCHOBE TPAJAMIIMOHHBIX | 6.6, 6.7 I1-0/C, 6.8, 6.9, 6.10 I1- WHIMBUTYaIbHOM
00I11eYEeTI0BEYECKUX LIEHHOCTEH, B o/c, 6.11 CaMOCTOSITEIbHON
TOM YHCJIE C YYETOM TapMOHU3AIUN P7, Temrr 7.1,7.2,7.3,7.4,7.5, paboTHI,
MEXHAIIMOHAIBHBIX U 7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-0o/c, | mpakTUYECKHX
MEXPEJIUTUO3HBIX OTHOIICHUH, 7.11,7.12,7.13,7.14,7.15, 7.16, | pabor,
MIPUMEHSTH CTaHIAPTHI 7.17 3aIUTa TBOPUYECKHUX
AHTUKOPPYIIIUOHHOTO TTOBEACHUS P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, pabor,

8.6 3aIuTa

P 14, Temsr 14.1, 14.2, 14.3, VHIUBUyJIbHBIX

14.4, 14.5 IT-o/c, 14.6 MIPOEKTOB
OK 07. CopneiictBoBath coxpanenuto | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, | DxcnepTHOE
OKpYKaroIen Cpepl, 15,16 HaOJTI0IeHUE
pecypcocOepexeHuIo, MPUMEHSITh P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 | BbIIOJTHEHUS
3HaHUA 00 H3MEHEHUH KJIMMaTa, II-o/c, 2.6 VHIUBUyIbHON
MIPUHIIMUITBI OEPEKITUBOTO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 | caMOCTOSTENLHON
MPOU3BOJICTBA, Y3 (HEKTUBHO P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, | paGoTHI,
JIECTBOBAThH B UpPE3BbIYANHBIX 4.6,4.711-0/c,4.8,4.9,4.10,4.11 | mpakTUYeCKUX
CUTYaIHIX PS5, Temrr 5.1,5.2 pabor,

P 6, Temrr 6.1,6.2,6.3,64,6.5, 3alllUTa TBOPUYECKUX

6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10 I1- pabor,

o/c, 6.11 3alInuTa

P7,Temn 7.1,7.2,7.3,7.4,7.5, VHIUBUyJIbHBIX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-0o/c, | mpoekToB

7.11,7.12,7.13,7.14,7.15, 7.16,
7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,




8.6

P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/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, 14.3,
14.4,14.5 T1-o/c, 14.6

[1IK 2.1. BeimonusaTs 00HapyXeHUE 1
JIOKaJIU3ALMI0 HEUCIIPAaBHOCTEN
CEJIbCKOXO35IMCTBEHHOM TEXHUKH, a
TaK)Ke MOCTAaHOBKY
CEJIbCKOXO03SICTBEHHOW TEXHUKH Ha
PEMOHT.

P 1, IT-o/c, P 2, I1-o/c,

P 3, IT-o/c, P 4, I1-o/c,

P 5, IT-o/c, P 6, I1-o/c,

P 7, IT-o/c, P 8, IT-o/c, P 9, I1-o/c,
P 10, IT-o/c, P 11, IT-o/c, P 12, I1-
o/c, P 13, IT-o/c, P 14, IT-o/c

DKCIEPTHOE
HaOJII0IeHUE
BBIIIOJTHEHUS
VHIUBUYyAJIbHON
CaMOCTOSITEILHON
paboTsI,
MPaKTUYECKHUX
pabor,

3aIlUTa TBOPUYECKUX
pabor,

3alInTa
WHIUBUTYTbHBIX
MIPOCKTOB




