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Pabouas mporpamMma y4eOHOI JTUCIUILIHHBI pa3paboTaHa B COOTBETCTBHU C:

- ®enepanbHBIM rOCYIapCTBEHHBIM 00pa3oBaTelibHbIM cTaHnapToM (nanee — @I'OC) mo cnenuanbHOCTH
cpemrero mpodeccruoHansHOro odpasosanus (manee — CIIO) 26.01.07 Matpoc 6a3oBoit moarorosku (Ilpukas
Munmnpocgemenus Poccun ot 02.12.2020 Ne 691 «O0 yrBepkacHHU (eaepasbHOrO0 TOCYIaPCTBEHHOTO
00pa30BaTENFHOIO CTAaHAApPTa CPETHEro MPOPECCHOHATBHOrO 00pa3oBaHHs IO crenuaibHOocTH — 26.01.07.
«Manoc» (3aperucrpupoBano B Munrocre Poccrun 03.02.2021 Ne 62347) nanee (PI'OC CIIO);

denmepanbHBIM  TOCYIAPCTBEHHBIM —00pa30BaTENbHBIM  CTAHIAPTOM cpenHero oOriero
06pa3OBaHI/I$I (manee — ®I'OC COO) (yrBepkIeH Mmpuka3oM MuHUCTepcTBAa oOpa3oBaHuMs M Hayku P®D ot
17.05.2012 Ne 413) (B AeicTB penakiyn);

- MeToan4ecKUMH PEKOMEHIAIMSAMHU II0 peai3alui CPEIHero oOIIero oOpa3oBaHMs B IIpeAenax
OCBOEHHsI 00pa30BaTEIbHOW INPOrpaMMBbl CPEJHEro MNpoecCHOHATBHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOIO
obmero oopazoBanus (yrB. MunmcrepctBoM npocsenienus: PO 14 anpens 2021 r.);

- IlpumepHoii mporpamMMbl 00me00pa3oBaTebHOr0 MpeaMeTa «MaTemaTHKa» COIJIaCOBAaHHOW Ha
3acenanuu [lenarormueckoro cosera ®I'BITIOY JII1O UPIIO IIpotokon Ne 13 or 29 centsiops 2022 _.

- Tlonoxenuem o pa3paboTke paboUKX MPOrpaMM y4eOHBIX NPEAMETOB, AUCIHUILUTHH U NPO(ECCHOHATEHBIX
Monyneit B pamkax peaymzanpu [ITICC3 u IMIIKPC. T1.PKBT-54 (¢ u3BenieHneM 00 n3MeHeHHH (TIeper3IaHnH )
Ne3).

Hannas pabodasi mporpaMma MOXKET PEalU30BBIBATHCS C NPHUMEHEHHEM JIJIEKTPOHHOTO OOy4YeHHs U
JAUCTAHIITUOHHBIX O6pa30BaTeHbeIX TEXHOJIOTUM.

Opranmsanusi-pazpadoruux: ['ocynapcTBeHHoe — OrojpkeTHOe — mpodeccHoHabHOE — 00pa3oBaTeNbHOE
yupexxaenue PocroBckoit obnactu «PocroBckuii-Ha-/l0HY KOMJIEIK BOAHOIO TPAHCIIOPTAY

Pa3paboTyuk:
Abpamona 1. A. npenojaBaTelb BBICIIEH KaTeropus
©.1.0. JIOJDKHOCTB, KaTeropus
Peuensenr:
[TannueBa H.B. IIPENOAABATENb BBICIIECH KATErOpUU
d.1.0. JIOJDKHOCTB, KaTeropus
YTBEPXJAIO
3amecTuTeIb AUPEKTOPa M0 YMP
IMoamucs N.0. damunus
« » 20 T
« » 20 T
« » 20 T

On00peHo HMKI0BOI KOMHUcCCUe

HaunmenoBanue LIK
IIpencenarens K

TTomgnuce N.0. damunusa
IIporokon Ne
OT « » 20 I.

HaunmenoBanme LIK
IIpencenarens K

TTomgnuce N.0. damunusa
IIporokon Ne
OT « » 20 I.

HaunmenoBanme LIK
IIpencenarens K

Tlonnuce N.0. Gammms
IIporokon Ne
OT « » 20 I.

Hacrosmuit fokyMeHT He MOKET OBITh TIOTHOCTHIO WIIM YaCTUYHO BOCIIPOU3BEIICH, THPAKUPOBAH U
pacmpocTpaHeH B kadecTBe opuimansHoro u3ganus 6e3 paspemrenns [ BIIOY PO «PKBT»
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1. OBIIAA XAPAKTEPUCTUKA PABOYEN [NPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «cMATEMATHUKA».

1.1. MecTo AMCUMILIMHBI B CTPYKTYpe o0pa3oBartenbHoil nporpammsel CIIO.

OoOmeoOpa3oBatenbHas muciuiuinHa  "MaremaTtuka" — SIBISIETCS  00s3aTENbHONH  9acThIO
o0mieo0pa3oBaTeIbHOrO IMKJIa OOpa3oBarenbHOW mporpamMmbl B cooTBercTBHH ¢ PI'OC 1o
cnernuanbHocT 26.01.07 «Matpocy.

OV ]1.03 «MaremaTuka» sBIsieTCS y4€OHBIM MPEIMETOM 0053aTeNbHON NMPEAMETHON 001aCcTH
«Marematuka u uHpopmatuka» ®I'OC cpeanero obuiero oopazoBaHusl.

OV .03 «MaremaTuka» uszydaercs B obieoopazoBarenbHoM nukie yaeonoro riana OINOIT CITO

Ha 0a3e OCHOBHOTrO 001Iero 0Opa3oBaHMs C MOJy4eHHEM cpeanero obmero odpazoBanus (ITIICC3),
y4eOHBIN MpeMET SABISAETCS MPOPHILHBIM

1.2. Hesab U JIaHUPYeMbIe Pe3yJIbTATHI OCBOCHUS AU CIIATIHHBI

1.2.1. llesab o0mieo0pa3oBaTeIbHONH TUCHUILIUHBI

Coxeprkanne porpaMmbl 0011e00pa30BaTebHON AN CIUILIHHBI «MaTeMaTHKay HalpaBIeHO Ha
JOCTHKEHHE PE3YIbTATOB €€ N3ydeHus B cooTBeTCTBUU ¢ TpeboBanusiMu @I'OC COO ¢ ygerom
npodeccuonansaoi HanpasneHHocTH PI'OC CII1O, HanpaBIeHO HA TOCTHXKEHUE CIIeTYIONUX eneil:

* obecnieuenue c(hOPMUPOBAHHOCTH MPECTABICHUN O COIUATIBHBIX, KYJIBTYPHBIX 1 HCTOPUIECKUX
(hakTOopax CTaHOBIICHUS MAaTEMAaTUKU;

* obecrieueHre chOpMHPOBAHHOCTH JIOTMIECKOT0, AITOPUTMUIECKOT0 H MATEMAaTHIECKOT O
MBIIIUTCHYS;

» obecrieyeHrne coOpMHUPOBAHHOCTH YMEHHI IPUMEHSTH OIY4CHHBIC 3HAHUS [TPH PEIICHUN
pa3IMYHbBIX 3a/1a4;

* oOecneueHnue chOpMHPOBAHHOCTH MPEACTABICHUH O MaTeMaTHKe KaK 9aCTH OOIeUeT0BEYECKOM
KYJIbTYpBI, YHUBEPCATHHOM SI3bIKE HAYKH, TIO3BOJISIONIEM OMICHIBATH U M3y4aTh PealbHbIC
MIPOLIECCHI U SIBJICHUSI.

* OBJIaJIeHHE HEOOXOJMMBIMH KOHKPETHBIMU 3HAHUSMU U YMEHUSIMU;

* BOCIHUTATEJIbHOE BO3/CHCTBHE.

N3yuenne MaremMaTukd Kak mOpoduibHOM  00meoOpa3oBaTeNbHON  y4yeOHON — JUCLMILIUHBI,
YUUTHIBaKOIICH crienuduky ocBanBaeMbix ctyiaeHTamMu mpodeccuit CI1IO mimu cnenmansHocTr CIIO,
obecrnieunBaeTcs:

* BBIOOPOM PaA3IMYHBIX MOJIXOJOB K BBEJICHHUIO OCHOBHBIX ITOHSTHIA;

* (GopMHpPOBAaHHEM CHCTEMBbI YYEOHBIX 3aJlaHui, oOecmeunBaromux 3PEGEKTHBHOE OCY-
IIECTBJICHNE BEIOPAHHBIX 1I€JIEBBIX YCTAHOBOK;

* o0oraiieHueM CHeKTpa CTHIIeH y4eOHON AeATeIbHOCTH 3a CUET COIVIACOBAHUS C BEAYIIMMHU
JeSITeIbHOCTHBIMU XapaKTePUCTUKAMU BHIOPAHHOW CHIEIIUAIIBHOCTH.

[IpodunbHas cocraBisionias OTpa)kaeTcsi B TPeOOBaHUAX K IMOATOTOBKE OOYYaIOIIUXCS B
4acTu:

e o0mel cucTeMbl 3HAHUIl: COJEep)KATelbHbIE MPUMEPHI HCIOJb30BAHUS MaTEMaTHYECKUX
Uei 1 MeTO/I0B B TPO(HeCCHOHATBHON AeSITENTbHOCTH;

* yYMEHHI: pa3nuyre B ypoBHE TPeOOBaHMI K CIOKHOCTU MPUMEHSEMBIX aITOPUTMOB;

* MPaKTUYECKOTO HKCIIONb30BAHUS MPUOOPETCHHBIX 3HAHUW W yMEHUW: HHIUBUAYAIBHOTO
y4eOHOTOo OTbITa B TOCTPOCHUM MATEMAaTHYECKHX MOJIENeH, BBIMOJHEHUU MCCIEI0BATEIbCKUX
MIPOEKTOB.



1.2.2. Iliianupyembie pe3y/ibTaThl 0CBOCHHUS 001eo0pa3oBaTe/ibHONH AMCUMILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COOQO. Ocoboe 3HaueHNE AUCIUIIMHA UMEET MTPU GPOPMUPOBAHUU U PA3BUTUU OOLIMX KOMIETEHIIUH.

Koa u HauMeHOBaHUe

I[Inanupyemble pe3yabTaTbl 00y4eHU s

¢dopmupyembIx
KOMIIeTeH Iuii O6wwue (JIP u MP) JIMCHMIIHHAPHBIE
OK 01. B yacTtu Tpy10BOrO BOCIIUTaHUS:

Br16upaTh cioco0Ob1
pereHus 3a1a4
npodeccuoHaIbHOM
JESTeIbHOCTH
MMPUMECHUTECIIEHO

K pa3jInYHbIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTH MaCTEPCTBA,
Tpyaomooue; Y

- TOTOBHOCTh K aKTUBHOM JE€ATEILHOCTH TEXHOJIOTUYECKOHN U
COIMAIFHOM HAINpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIMHPOBATD,
IUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOJIHSTH TAKYIO
JIEATEITHHOCTE;

- UHTEpEC K pa3Iu4HbIM cepaM npodeccuoHalIbHON
JIESITEILHOCTH,

OBnaneHne yHUBEPCATbHBIMU Y4€OHBIMU TT0O3HABATEILHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOATENILHO (OPMYJIMPOBATH M aKTYaTU3HPOBAThH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MMPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 0000IICHHS;

- ONPEICIIATh 1SN AeATEILHOCTH, 3aaBaTh apaMeTPhbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTBH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBAThH
COOTBETCTBHUE PE3Y/ILTATOB IIEJISIM, OIICHUBATH PUCKH
MOCIICICTBUI ACATEILHOCTH,

- pa3BHBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH
KU3HEHHBIX TPOOIEM

BJIAJICTh METO/IaMH JI0KA3aTEJIbCTB, AJITOPUTMAMH PEIICHUS
3a/1a4; yMeHue GopMyIUpoOBaTh ONpPEAETICHUS, aKCUOMBI U
TEOPEMBI, TPUMEHATDH UX, MPOBOJUTH JOKA3ATEIbHBIC
paccyX/IeHHUs B X0/l peUIeHHs 3a/1a4;

- YMETh OTIEPUPOBATH MOHATUSIMHU: CTETICHb YHCIIA,
norapudM Yncia; yMEHHE BBITOJTHSATH BEIYHCIICHHUE
3HAYCHUM W MPeoOpa30BaHUS BRIPAKEHUN CO CTETICHSIMU U
norapudmamu, mpeoOpa3oBaHus APOOHO-PAITHOHATBHBIX
BBIPAYKECHMUI;

- YMETb ONEPUPOBATH MOHATUSAMU: PALlMOHAIILHBIE,
UppalMoHalbHbIe, TIOKa3aTellbHbIE, CTENICHHbIE,
jgorapu@MuUecKue, TPUrOHOMETPUYECKUE YPAaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATUSAMU: (HYHKIIHS, HEIIPEPhIBHAS
byHKLMS, TPOU3BOIHASA, IEpBOOOpa3Hasi, ONpeIeICHHbII
MHTETPaN; YMETh HAXOIUTh IPOM3BOIHBIE IIEMEHTAPHBIX
(byHKIMIA, UCTIONB3YS CIPaBOYHBIE MaTepUabl; UCCIEA0BATh
B [IPOCTEHININX clydasX PyHKIHUU HA MOHOTOHHOCTb,
HAXOJUTh HAUOOIBIINE U HAUMEHbIIINE 3HAYCHUS (DYHKIUI;
CTPOUTH TpaiKu MHOTOUJICHOB C UCTIOJIb30BaHHEM
arnrmnapaTta MaTeMaTUYeCKOro aHalln3a; MPUMEHSTh
MIPOU3BOIHYIO MPY PEIICHUH 3a]]a4 Ha IBIKEHUE; peliaTh
MPAKTHUKO-OPHUEHTUPOBAHHBIE 33/1a4l Ha HAUOOJBIINE U
HaMMEHbIIINE 3HAUCHUS], HA HAX0XK/IEHHUE ITyTH, CKOPOCTHU U




0) 0a30BbBIC HCCIIEAOBATCIIBCKUE ACHCTBUS:

- BJIQ/ICTh HaBBIKAMU y4EOHO-UCCIIEIOBATEIHCKON 1
HpOGKTHOﬁ ACATCIIBHOCTU, HABBIKAMU PA3pCHICHUA
po0eM;

- BBIABJIATH IPUYUHHO-CJICACTBCHHBLIC CBA3U U
AKTYaJIM3UPOBATH 3a/la4y, BBIABHUI'aTh THUIIOTE3Y €€ PCIICHMA,
HaxXOJUThb apTyYMECHTHI U1 JOKA3aTCIIbCTBA CBOUX
YTBEPKACHHM, 3a71aBaTh ITapaMeTPbl U KPUTEPUU PELICHNUS;
- AHAJIM3UPOBATH MOJYYCHHBIC B XOAC PCHICHUSA 3aa4n
PE3YIbTATHI, KPUTHYCCKU OLICHUBATh UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBBIX YCIIOBUAX,

- YMCTb INIEPCHOCUTH 3HAHNA B ITIO3HABATCIBHYIO U
IMPAKTUYICCKYIO O6J'IaCTI/I KHUBHEACATCIBHOCTHU,

- YMETh HHTETPHPOBATh 3HAHMS U3 PA3HBIX MIPEIMETHBIX
obOnacreii;

- BBIJIBUTATh HOBBIC UJICH, ITPE/JIaraTh OPUTHHAILHBIC
MTOIXOJIbI M PEIIICHUS;

Y CIIOCOOHOCTh MX UCIOJIb30BAaHUS B MIO3HABATEILHOM 1
COILIMAJILHOM MTPAKTUKE

YCKOPEHUS;

- YMETh OTIEPUPOBATH MOHATHAMU: PAMOHAIbHAS (DYHKIIHS,
nokaszarenbHast QyHKIHA, CTeTeHHas PyHKIHS,
norapupmMudecKas GyHKIHs, TPHTOHOMETPHYECKUE
¢byHKIIMN, 0OpaTHBIE (QYHKIIMU; YMEHHE CTPOUTH rpaduKu
M3YYEHHBIX (QYHKIUH, UCTIOIb30BaTh rpapuKu Npu
U3yYEHHH MTPOIECCOB M 3aBUCUMOCTEH, MTPU PEUICHNH 3a/1a4
U3 IpYyrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peaabHOI
YKU3HU; BBIPAXaTh (HOPMYITaMU 3aBUCUMOCTH MEXKITY
BEIIMYNHAMU;

- YMETh pelIaTh TEKCTOBBIC 3374l Pa3HBIX TUTIOB (B TOM
YrCIie Ha IPOIICHTHI, JIOJIM M YacTH, Ha IBIDKEHHE, paboTy,
CTOMMOCTH TOBApOB H YCIIYT, HAJIOTH, 33/1a41 U3 00JIaCTh
yIpaBJIEHUS JINYHBIMU U CEMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPA)KEHUS, YPAaBHEHUS, HEPAaBEHCTBA U UX
CHCTEMBI 110 YCIOBHIO 33J]auH, UCCIIEI0BATh MOIy4E€HHOE
pelleHNe U OLEHUBATh IPABJONOI00HOCTh Pe3yIbTaTOB;

- YMETh ONIEPUPOBATH MOHATHSIMU: CPEHEE
apupmeTHuecKoe, MelMaHa, HauOoJblllee U HauMEHbIIIee
3HA4YeHUs, pa3Max, AUCIEePCHsl, CTaHJapTHOE OTKJIOHEHHE
YHCIIOBOI0 Ha0Opa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATh
UH(pOpMaLIHIO, IPEACTaBIECHHYIO B TabIMIaxX, Ha
JrarpaMMax, rpagukax, OTpaxarollyto CBOMCTBA pealbHbIX
IPOLIECCOB U SIBJICHUI; MPEACTaBIATh HHPOPMALIUIO C
IOMOILBIO TAOJIMI U IMarpamMMm; UCCIIEA0BATh
CTaTUCTHUYECKHE JaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpau4ecKux METOJI0B U SJIEKTPOHHBIX CPE/ICTB;

- YMETh OTIEPUPOBAThH MOHATHIMU: CITy4alHbIN ONBIT U
cilyyaifHoe COOBITHE, BEPOSITHOCTD CIIy4ailHOrO COOBITHS;
YMEHUE BBIYUCIATH BEPOSTHOCTH C UCIOJIb30BAHUEM
rpau4ecKux METOI0B; MPUMEHATh (POPMYJIBI CII0XKEHUS U




YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U
(OpMyIIBI IPH pEIICHUH 33/1a4; OLIEHUBATH BEPOSATHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHbIMU
BEJIMYMHAMU; YMEHHUE TPUBOAUTH TIPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIINX YUCEI B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh OTIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi,
IUIOCKOCTB, IPOCTPAHCTBO, IBYTPaHHBINA yToJ,
CKPEUIMBAIOIINECS MPSMbIE, MapauIeIbHOCTD U
NEePIEHANKYISIPHOCTD MPSMBIX U TUNIOCKOCTEH, YTOJI MEXTY
TPSIMBIMH, YTOJI MEX/Ty IPSIMOH H TUIOCKOCTBIO, YTOJ MEXKTy
TUTOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE MEXKIY MPSIMBIMHU, PACCTOSTHHE MEXKTY
IUIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh NP PEILICHUHN 3a1a4
U3y4YCHHBIE (DAKTHI U TEOPEMBI IITAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIEr0 MUPA;

- YME€Th ONIEPUPOBATH MOHATUSIMU: MHOTOT'PaHHUK, CEUCHHE
MHOTOI'paHHMKa, Ky0, mapajuienenumnes, npusMa, NupaMmua,
¢burypa 1 NoBepxHOCTb BpALCHUs, LIWJIMH]IP, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalleHHsl, IIOCKOCTb,
Kacarorasicsi cepsl, HUINHAPA, KOHYCa, IUIOIA/b
HOBEPXHOCTHU MUPAMU/Ibl, IPU3MBI, KOHYCA, LIMIIMHIPA,
wionaab chepsl, 00beM Kyda, MPSIMOYT0JIbHOTO
napajenenunena, NupaMuabl, IpU3Mbl, HIWIMH]pPA, KOHYCA,
11apa; yMeHue u300paxxaTb MHOTOI'PaHHUKH U IOBEPXHOCTH
BpAILEHMs], UX CEUEHHSI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh ONIEPUPOBATH MOHATHIMU: JABHKEHHE B
IPOCTPAHCTBE, 0A00HbIE (PUTYPHI B TPOCTPAHCTBE;




WCII0JIb30BAaTh OTHOLIEHHE IUIOLIAJIEH IOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (DUTYp TPU PELICHUU 33/1a4;

- YMETh BBIYUCIIATH TEOMETPUUCCKUE BETUUUHBI (JIUHA,
yroJ, miouaab, 00beM, IJIOLaAb IOBEPXHOCTH), UCIIOIb3Ys
U3YyYCHHBIC POPMYITBI U METO/IBI;

- YMETh ONIEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHAS CHUCTEMA
KOOPJMHAT, KOOPJAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHHE, YTOJ MEXKIY BEKTOPaMHU,
CyMMa BEKTOPOB, IPOU3BEJCHUE BEKTOPA Ha YHCIIO;
HAXOJIUTh C TMOMOIIBIO N3YUYEHHBIX (POPMYIT KOOPIMHATHI
CepEeIUHBI OTPE3Ka, PACCTOSTHUE MEXTY IBYMSI TOUKAMH,
-yMeTb BBIOMPATH TOIXOIAIIANA U3YICHHBIM METOT JIS
pEIIeHUS 3a/1a4H, paclio3HaBaTh MaTeMaTUYECKUe (PaKThI 1
MaTeMaTHYeCKUe MOJIETH B MPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
MaTeMaTU4eCKON HayKH.

-yMETh OIIEPUPOBATH MOHATUSIMU: ONPEICICHUE, AKCUOMA,
Teopema, CIIECTBUE, CBOMCTBO, MPU3HAK, TOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; yMeHUE GOPMYIUPOBAThH
0o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPKICHUE, IPUBOAUTH
MIpUMEPBI U KOHTPIPUMEPBI, UCIOJIb30BaTh METO
MaTeMaTUYECKOW MHYKIUHU; TPOBOJAUTD JI0KA3aTeJIbHbIE
paccyJIeHus MpU PELICeHUH 3a7a4, OEHUBATh JJOTUYECKYIO
MPaBUIILHOCTh PACCYKICHMUIA;

- YMETh ONEPUPOBATH MOHATUSIMH: MHOKECTBO,
MOJMHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMU; YMEHUE
HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar Ajs
ONMCAaHUs PeabHBIX MPOLECCOB U SIBJIICHUI MIPU PELICHUU
3a/1a4, B TOM YUCJIE U3 IPYTUX Y4eOHBIX MPEIMETOB;

- YMETh ONEPHUPOBATH MOHATUSAMU: Tpad, CBSI3HBINA Tpad,




JIepeBO, IUKIL, Tpad Ha TUNIOCKOCTH; YMEHHUE 33/1aBaTh U
OTIMCBHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMM; UCTIOJIB30BATh
rpadbl IpU pelIeHny 3aj1ay;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: COUYETAHUE,
[epPECTaHOBKA, YUCIIO COUETAaHU, YMCIIO IEPECTAHOBOK;
6unoM HploTOHA; yMeHNE IPUMEHSATh KOMOMHATOPHBIE
(bakThl U pacCcyKJIeHUs JJIs pelIeHus 3a1ay;

-yMETh ONEPUPOBATh MOHATUSMU: HATYPaJIbHOE YUCIIO,
L[EJI0€ YMCII0, OCTATOK MO MOIYII0, PALIMOHAIIBHOE YK CIIO,
UPpaALMOHAIILHOE YKMCII0, MHOYKECTBA HATypaJIbHBIX, IIEJIbIX,
paloHaIbHbBIX, TEHCTBUTENBHBIX YHCEN; YMEHHE
WCIIOJIh30BaTh MPU3HAKH JACTUMOCTH, HAMMEHBITUI 00IHi
JIeNIMTeNb U HaUMEHbIIee 0011ee KpaTHOe, aJrOpUTM
EBxinia npu penieHuy 3a1a4; 3HaKOMCTBO € Pa3JIMYHbIMU
MO3ULMOHHBIMH CUCTEMaMU CUHCIICHMUS;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATHSIMU: CTENCHb C
LIEJIBIM TI0KA3aTelIeM, KOPEHb HATYPAJIbHOM CTEIICHH,
CTEIEHb C PAllMOHAIbHBIM IIOKA3aTEJIEM, CTEIICHD C
JIeMCTBUTENIBHBIM (BELLIECTBEHHBIM) IIOKa3aTeseM, Jorapupm
YHCJIa, CUHYC, KOCHHYC U TAaHI'€HC ITPOU3BOJIBHOTO YUCIIA;

- YMETb OIIEPUPOBATh NOHATUAMU: TOXKAECTBO,
TOKJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YPaBHEHUI, HEPABEHCTB U CUCTEM, PALlMOHAJIBHEBIE,
UPpaLMOHAIIbHBIC, TIOKA3aTEIIbHBIE, CTEIICHHBIE,
JorapupMUUEcKue, TPUrOHOMETPUUYECKHE YPaBHEHHUS,
HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh YPABHEHUS,
HEPABEHCTBA U CUCTEMBI C TIOMOILBIO Pa3IMYHbIX IIPUEMOB;
pelaTs ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C TapaMeTpoOM;
IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHNs] MaTeEMaTUYECKUX 3a1a4 U 3a7a4d U3 pa3IMuHbIX




o0JacTell HayKu U pealibHOM JKU3HH;

-yMeTbh CBOOOHO OIEPUPOBATH MOHATUAMU: TpaduK
byHKIMN, 0OpaTHAsE QYHKIUS, KOMIIO3UIHS (QYHKIINH,
TMHEWHas QYHKIHS, KBapaTH4Has GYHKIUS, CTEICHHAS
(GyHKLMS C LE€TIbIM [TOKa3aTeleM, TPUTOHOMETPUUYECKHE
(GyHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIINH,
nokasaresibHas U Jorapudmuueckas QyHKIIMH; yMEHUE
CTpOUTH rpapuKu (HYHKIIHM, BHIIOIHATH IPe0Opa30BaHUs
rpadukoB QyHKUUIH;

YMEHHE HUCII0JIb30BaTh rpa@uKu GYHKUUN U1 U3YUESHUS
MIPOLIECCOB U 3aBUCHUMOCTEH MPH PELIeHUH 3a/1a4 U3 APYruxX
yueOHBIX MPEAMETOB U U3 PEaIbHOM KU3HU; BIpAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

yMEeHHue CBOOOHO ONEPUPOBATh MOHATUAMU: YETHOCTb
(GyHKIUY, TEPUOANIHOCTD (DYHKIIMHU, OFPaHUYEHHOCTh
(GYHKIIMYA, MOHOTOHHOCTh (DYHKIIUH, SKCTpEMYM (D YHKIIHH,
HanOoJIbIlIee ¥ HAUMEHbIIIEE 3HAUCHUS (PYHKIIMHU Ha
IPOMEKYTKE; YMEHUE POBOAUTH UCCIeI0BaHUE (YHKLIUY;
YMEHHE HMCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUMN AT
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ IapaMeTPaMu;
n300paXkaTb Ha KOOPJAMHATHON INIOCKOCTH MHOKECTBA
peleHi ypaBHEHUH, HEPaBEHCTB U UX CUCTEM;

-yMeTb CBOOO/IHO ONEPUPOBATh NOHATUSIMMU:
H0CJIeI0BATEIbHOCTb, apu(MeTUYeCKas IPOrpeccus,
reoMeTpuyecKkas nporpeccusi, 06CKOHEYHO YObIBaroIas
reOMEeTpHYECcKas IPOTPECCHsI; YMEHHE 3a/1aBaTh
MIOCJIEZIOBATEIBLHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX HOpMYIT;

- YMETb ONIEPUPOBATh NOHATUSAMU: HETIPEPHIBHOCTH
(GyHKIIUHN, aCHMIOTOTHI rpaduka GyHKUINH, IepBasi U BTopast
POU3BOIHAS (PYHKIIMH, TEOMETPUUECKUH U (PU3nUecKuit




CMBICIT ITPOU3BOIHOM, TIEpBOOOpa3Hasi, OTPEIeICHHBIN
MHTETPaj; yMEHHUE HAXOUTh aCUMIITOTHI rpaduka GyHKIUH;
YMEHHUE BBIYUCIIATH IPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIIMH (DYHKINH, HAXOJUTH YpaBHEHUE
KacaTeJIbHOU K TpauKy QYyHKIIH;

YMEHHE HCII0JIb30BaTh MIPOU3BOIHYIO JUISl HCCIIEI0BAHUS
GyHKIUH, [UTT HAXOKICHUS HAMTYYIIerO PEHICHNS B
MPUKIIATHBIX, B TOM YHCIIE COLUAIBHO-PKOHOMUYECKUX U
buznueckux 3anavax, AJs ONpeAeseHUus: CKOPOCTH U
YCKOpPEHUS; HaXOAUTh IJIOAAN U 00BbeMBI (PUTYD ¢
MIOMOIIIBIO0 UHTETPaa; MPUBOANUTH PUMEPHI
MaTEMaTHYECKOT0 MOJIETTMPOBAHUS C TOMOUIBIO
nuddepeHInaTbHBIX YPaBHEHH;

- YMETb ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YU CJIO,
COTPsHKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apTYMEHT
KOMIIJIEKCHOTO YHclia, popMa 3alUCH KOMITIEKCHBIX YHCE
(reoMeTpuveckasi, TPHrOHOMETPUUYECKAs M aJlreOpandeckas);
YMETb MPOU3BOAUTH apU(PMETUUECKUE AEUCTBUS C
KOMIUJICKCHBIMU YHCTIaMU; IPUBOJAUTH IPUMEPHI
MCII0JIb30BAHUS KOMIUJICKCHBIX UHCET,;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMH: CpEHEE
apudmeTnyeckoe, MeuaHa, HauOoJbIlee U HAaNMEHbIIee
3HAYEHUS, pa3Max, TUCIepCHsl, CTAaHJAPTHOE OTKJIOHEHUE
JUISL OTTUCAHMSI YMCIIOBBIX JaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YUCIIE C TPUMEHEHUEM
rpau4ecKux METOJI0B U SJIEKTPOHHBIX CPE/ICTB;
rpau4ecku ucciae0BaTh COBMECTHbIE HAOIIOCHUS C
MOMOIIBIO JIMarpaMM pacceuBaHUs U JMHEHHON perpeccuu;
- YMETbh HaXOJUTh BEPOATHOCTH COOBITUI C UCHOJIb30BAHUEM
rpau4ecKux METO0B; MPUMEHSATH Ul PeLICHUS 3a1a4
(OpMyIIBI CIIOKEHHS U YMHOXKEHHSI BEPOSATHOCTEH, hopMyry




MIOJTHOHM BEpOSITHOCTH, popmyny bepHymn, kKoMOHMHATOpHBIE
(baxTbl 1 GOPMYJIIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHI{; yMEHHE ONIEPUPOBATH MOHATUAMMU: CIydaiiHas
BEJINYUHA, PACIIPECIICHUE BEPOATHOCTEH, MaTEMAaTUYECKOE
0>KMJIaHKE, TUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHE
CIIy4ailHOM BeIMUYMHBI, (GYHKIUU pacupeeeHus u
IJIOTHOCTH PAaBHOMEPHOIO, TOKA3aTEIBHOIO U HOPMAJIBHOTO
pacrpeneneHnii; yYMEHHE HCII0JIb30BaTh CBOMCTBA
W3YYEHHBIX PACIpEICIICHUN 1T pelIeHus 3a/1a4;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YUCEIT, METOIbI
BBIOOPOYHBIX HCCIIEI0BAHUI; YMEHUE IPUBOIUTH IPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIX U
OOILIECTBEHHBIX SIBJIEHUSIX;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATHIMU: TOUKA, IIPsIMas,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUN YIoJI,
JIByTpaHHbIN YTOJI, TPEXTPAHHBIN YTroJI, MePEeCeKaArONIecs,
NapaJuUIeIIbHBIE U CKPEIIHUBAIOIIHECS IPSIMBIE,
[apaJUIEIbHOCTD U NEPIICHIUKYISIPHOCTD IPSIMBIX U
IUIOCKOCTEH, YroJI MEXAY NPSMBIMH, YTOJI MEXKIY IPSIMOU U
IUIOCKOCTBIO, YTOJI MEXKy IUIOCKOCTSIMU; YMEHUE
UCIOJIb30BATh MPU PELICHUH 33]a4 U3yUeHHbIE (PAKTHI U
TEOPEMBI INIAHUMETPUN; YMEHUE OLICHUBATH Pa3Mepbl
00BEKTOB B OKpYXalOILleM MHUpE; YMEHHUE ONepUpPOBAThH
HNOHATHSIMH: MHOTOI'PAHHUK, CEUEHUE MHOTOI'PAHHHUKA,
IPaBUJIbHBII MHOTOTPAHHUK, PU3Ma, MUpamMuaa, purypa u
MOBEPXHOCTh BPALIeHUs, IUIHH]IP, KOHYC, 1ap, cdepa,
pa3BepTKa OBEPXHOCTH, CCUCHHs KOHYCa U LIUIUH]IpA,
napajujleJIbHbIe OCH WU OCHOBAHMIO, CCUCHHE 11apa,
IUIOCKOCTB, Kacaroliasics cepsl, INHAPa, KOHYCca; yMEHUE
CTPOMTH CEUEHHE MHOTOI'paHHHKA, H300paXKaTh
MHOTOT'PaHHHUKH, (PUTYPBI U TOBEPXHOCTH BPAIICHUS, UX




CCYCHUS, B TOM YHUCJIC C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IMPUMEHSTH CBOMCTBA TEOMETPUUYECKUX (pUryp,
CaMOCTOSITEIFHO (POPMYITHPOBATH ONPEACTCHUSI N3y4aeMBbIX
¢Guryp, BEIBUTATh THIIOTE3bI O CBOWCTBAX M MPH3HAKAX
rEOMETPUYECKHUX PUTYpP, 000CHOBBIBATH WJIH OTIPOBEPTaTh
UX; YMEHHE MPOBOIUTH KiaccuduKaiuioo Quryp mno
Pa3TUYHBIM PU3HAKAM, BBITIONHATH HEOOXOIUMEBIC
JIOTIOTHUTEITLHBIC TIOCTPOCHHS,

-yMeTh CBOOO/THO ONIEPHPOBATH MOHATHUSAMU: TUIOIIAIb
¢burypsl, 00beM QUrypsbl, BEIUUHUHA yIJa, PACCTOSHUE OT
TOYKH JIO TIOCKOCTH, PACCTOSTHAE MEXKTY IMPSMBIMH,
paccTosTHAE MEXTy TIOCKOCTSMU, TUIOIIAThL CHEpHI,
TUTONIA/b TOBEPXHOCTH TTUPAMHU/IBI, IPU3MBI, KOHYCA,
MUAJTUHIPA, 00beM Ky0a, TPsIMOYTOJILHOTO
napasuiesenunenia, TupaMuibl, IpU3Mbl, [IUIUHAPA, KOHYCA,
1mapa; yMeHHe HaXx0IUTh OTHOIICHHE 00HEMOB TIOIOOHBIX
uryp;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: JIBUKEHUE,
napasuieIbHBIN IePeHoC, CUMMETPHS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue MOA00MS,
10100HbIe GUTYPBI; YMEHUE PACIIO3HABATH PABHBIC U
10/100HbIe GUTYPBI, B TOM YHKCJIE B IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYpE; yMEHHUE UCIOIb30BaTh T€OMETPUUECKUE
OTHONICHHMSI, HAXOJUTh FT€OMETPHUUECKHUE BETUYUHBI (JJINHA,
yroJ, Iioliaab, 00beM) MPHU PEIICHUH 33a4 U3 IPYTUX
yueOHBIX MPEAMETOB U U3 PEabHOM KU3HU;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMH:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJUHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOPA HA YHCJIO, PA3JIOKEHHE BEKTOPA IO
0a3ucy, CKaIsIpHOE MPOU3BECHIE, BEKTOPHOE




IIPOU3BE/ICHUE, YTOJI MEKY BEKTOPAMH; YMEHUE
HCII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOA ISl
pelIeHHs FEOMETPUYECKUX 3a7a4 U 3aa4u APYrux y4eOHbIX
[IPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpua 2x2 u 3x3,
OTPEIENINTENb MATPUILIbl, TEOMETPUUECKUIA CMBICIT
OIIpeIEINTENS;

- YMETb MOJICJINPOBATh pealibHbI€ CUTYalluU Ha SI3bIKE
MaTEeMaTHKH; COCTABIIATh BBIPAXKECHUS, ypaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCIIEI0BATh IOCTPOEHHBIE MOJENH C HCIIOJIb30BaHUEM
anmnapara ajireopbl, HHTEPIPETUPOBATH MOTYIEHHbBIN
pe3yabTaT; CTPOUTh MaTEMaTHUYECKHE MOJEIH C MTOMOIIBIO
F€OMETPUYECKUX MOHATUN U BEJINYMH, PEIIaTh CBA3AHHBIE C
HUMM [IPAKTUYECKHE 33JJa4H; COCTABIISATh BEPOSITHOCTHYIO
MOJIeJIb U MHTEPIIPETUPOBATH MOJyYEHHBIH pe3ynbTar;
pelaTh NpUKJIAJHbIE 3a/1a4l CPEACTBAMU MaTEMaTHYECKOTO
aHaln3a, B TOM YHCJIE COLMATbHO-?KOHOMUYECKOTO U
(bHU3M4ECKOro Xapakrepa;

- YMEHHUE BBIOMPATh MOAXOASIIUN METO JUIsl peLeHUs
3a]jauy; MIOHUMaHNE 3HAaUUMOCTH MaTEMaTUKU B U3y4CHUU
IPUPOIHBIX U OOLIECTBEHHBIX IPOLIECCOB U SIBJICHUI;
yYMEHHUE pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHKH B
UCKYCCTBE, YMEHUE MPUBOIUTH IPUMEPBl MATEMaTUYECKUX
OTKPBITUH POCCUICKON U MUPOBOM MaTeMaTH4YECKON HayKu

OK 02. Ucmonp30BaTh
COBPEMEHHBIE CPEJCTBA
MMOMCKA, aHaJIn3a U
HUHTEpPIpETAINH
uHbOpMaInH, U
nH(OpMAaIMOHHBIE
TEXHOJIOTHH JIJIs

B o6nacTi IeHHOCTH Hay4YHOTO TO3HAHUS:
-c(hopMHPOBaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHON
MPAKTUKH, OCHOBAHHOTO HA IMAJIOTe KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJABTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM M UNTATENIbCKON KYJIbTYpPBI

- YMETb OTIEPUPOBATh MOHATUAMH: PalIOHATIbHAS (PYHKLIHS,
nokaszatenbHast QyHKIHUS, CTereHHas PyHKINs,
Jorapupmuyueckas GyHKIUs, TPUTOHOMETPHUECKUE
byHKIIMN, 0OpaTHBIE QYHKIMU; YMEHHE CTPOUTH rpaduKu
U3yUYCHHBIX QYHKIUH, UCTIOJIb30BaTh I'PpauKu pU
U3YyYEHHUH MIPOIIECCOB M 3aBUCUMOCTEH, IIPU PELICHUH 3a/1a4
U3 JApYrux y4eOHBIX IPEIMETOB U 33/1a4 U3 peaIbHON




BBITIOJIHCHUA 3a1a4
npodeccnoHaIBHO N
JeATEIIbHOCTH

KaK CpeCTBA B3aUMOJIECHCTBUS MEX/1y JIHOIbMU U MIO3HAHUS
MUpa;

- 0CO3HAHUE LIEHHOCTU HayYHOU J1eTEIbHOCTH, TOTOBHOCTD
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO
JeATeIbHOCTh HHANBHIYAILHO U B TPYIIIIE.

OmnajeHre yHUBEPCATBHBIME yIeOHBIMU TTO3HABATEIIEHBIMH
JICACTBUSMU:

B) paboTa ¢ uHpopMaluei:

- BJIQJICTh HABBIKAMU TTOJTyYSHHsI HH(OOPMAIH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh
MTOUCK, aHAJIU3, CUCTEMATU3alIUI0 U UHTEPIIPETALIHIO
MHGOPMAIINY Pa3TUYHBIX BUJIOB U ()OPM TIPEICTABIICHHS,

- CO3JIaBaTh TEKCTHI B PA3IMYHBIX (JOpMaATaX C y4€TOM
Ha3zHavyeHUs MHQOpPMAIMK U LIEJIEeBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUN;

- OLICHUBATh JI0CTOBEPHOCTb, JIETUTUMHOCTh HH(OPMALIUHY,
€€ COOTBETCTBHE IPABOBBIM M MOPAJIbHO-3TUYECKUM
HOpMaMm;

- HCII0JIb30BaTh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B peLICHUN
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX
3aja4 ¢ coOIoieHueM TpeOOBaHUN 3PrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepeKeH s, TPaBOBBIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOH 0€30MacCHOCTH;

- BJIQIETh HABBIKAMH PAaclO3HABaHUS U 3AILUTHI
nHpopManuu, HHGOPMAITMOHHON 6€301aCHOCTH JIMYHOCTH

KU3HU; BBIPAXaTh (HOPMYIIaMU 3aBUCUMOCTH MEXILY
BEJINYNHaAMU,

- YMCTb OIICPUPOBATH NOHATUAMM: TOXKICCTBO,
TOXKIECTBEHHOE TpeoOpazoBaHme, ypaBHEHUE, HEPABEHCTBO,
CHUCTEMAa ypaBHeHI/Iﬁ 1 HCPABCHCTB, PaBHOCUJIbHOCTDb
YpaBHEHUH, HEPABEHCTB M CUCTEM, PAallMOHAJIbHbIE,
HPppalUOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC,
Jorapu@mMuyuecKrie, TPUrOHOMETPUYECKUE YPaBHEHMUS,
HEPABCHCTBA U CUCTCMBI; YMCTh PCIIAaTh YPABHCHU,
HEPABCHCTBA U CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX ITPUEMOB;
peliaTh ypaBHEHUS, HSPABEHCTBA M CHCTEMBI C TTapaMeTPOM;
MMPUMCEHATH YPaBHCHHA, HCPABCHCTBA, UX CUCTCMBI IJIA
pEeIICHUA MAaTEMATUYCCKUX 3ada4 U 3aJla4 U3 pas3IMIHbIX
obJacTeld HayKu W peaIbHOW KU3HH;

- yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: JBIKCHHE,
napajuieNbHBIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, MPeoOpa3zoBaHue MOA00uS,
10JI0OHBIE (PUTYPBI; YMETh PAcIiO3HABATH PABHBIC U
10JI00HBIE (PUTYPBI, B TOM YHUCIIE B IPHPO/IC, UCKYCCTBE,
ApXHUTEKTYPE; YMETh UCIIOJIB30BATh TEOMETPHUCCKUE
OTHOIIIECHHSI, HAXOIUTh TEOMETPUICCKUE BEIIMYMHBI (IUTNHA,
yroJl, IJIONIa/lb, 00bEM) IIPH PEUICHUH 33124 U3 JPYTUX
Y4EOHBIX MPEJMETOB U U3 PEATBHOM KU3HU

OK 03. [TnanupoBats u
peann30BbIBATH
COOCTBEHHOE
npoeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,

B obGnactu AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU:

== C(I)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUA,
OTHUYCCKOI'O ITOBCICHMU

- CIIOCOOHOCTh OLCHUBATH CUTyallUI0 U IIPUHHUMATDb
OCO3HAaHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-

YMCTH OICPUPOBATH MOHATHUAMU: PALITMOHAJILHBIC,
HPppaluOHAJIbHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC,
JIOFapI/Iq}MI/I‘leCKI/Ie, TPUTOHOMCECTPUUCCKUC YPABHCHUA U
HCPABCHCTBA, UX CUCTCMBI;

- YMCTh OIICPpUPOBATH NOHATUAMUN: MHOT'OI'PaHHUK, CCUCHUC




MPEINPUHIMATEIBCKY
10 JICATEIBHOCTD B
npodeccnoHaIbHO N
cdepe, UCIOJIL30BAThH
3HAHUS 110 PUHAHCOBOU
IpaMOTHOCTH B
Pa3IMYHBIX
’KM3HEHHBIX CUTYAIHSIX

HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
- OCO3HAHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTEISAM U (HJIN)
JPYI'MM YJIEHAaM CEMbH, CO3/IaHHI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSITHUS HEHHOCTEN CEMEMHOM JKU3HU B
COOTBETCTBUU C TPaIULIUAMU HapoJ0B Poccuu;

OBJ'IaI[eHI/Ie YHUBCPCAJIBbHBIMHU PETYJIIATUBHBIMU I[Gf/iCTBI/IfIMI/II

a) caMOOpraHu3aIus:

- CaMOCTOSTEIHHO OCYIIECTBIIATH TTO3HABATEIIEHYIO

NS TeIIbHOCTD, BBISBIIATH POOJIEMBI, CTABUTH H
dhopmynupoBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTeIbHON
NESITETLHOCTH W KU3HECHHBIX CHTYAIIHSX;

- CAMOCTOSTEIHHO COCTABIIATH TUIaH PELIeHUs MPOOIEeMbl C
Y4ETOM HMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

croco0cTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO IIIMPOKOM
SPYAMIIMU B pa3HbIX 00JaCTIX 3HAHUHN, TOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb;
0) CAaMOKOHTPOJIb:

WCIOJIb30BaTh MIPHEMBI peIeKCUu Al OLIEHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHHUS,;

- YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD
PELIeHUS 110 UX CHIKEHUIO;

B) SMOILIMOHAIbHBIN UHTEJIEKT, IPEINOoIaraomui
c(hOpMHUPOBAHHOCTH:

BHYTpPEHHEI MOTHUBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JTOCTHIKEHHIO 1IeNTU U YCTIeXy, ONTUMU3M, HHUIIMATUBHOCTD,
YMEHHE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOKHOCTEH;

- DMIIaTUH, BKJIIOYAOIIEH CIOCOOHOCTh MOHUMATh

MHOTOTpaHHHKa, Ky0, Mmapajuiesenumnes, Ipu3Ma, mipaMmua,
¢urypa v NoBepXHOCTb BpalllEHUs, IIWIIMHIP, KOHYC, 11ap,
cdepa, ceueHus pUTypsl BpaIeHHsI, II0CKOCTh,
Kacaromasicsi cepsl, IIINHAPA, KOHYCa, TUIOIAb
IIOBEPXHOCTH IIUPAMUBI, IIPU3MEL, KOHYyCa, HWJIMHIPA,
riomaas cheprl, 00beM Kyba, MPSIMOYToJIHbHOTO
napauieiacnuicaa, nupaMuabl, IPpU3MbI, HUIXHAPA, KOHYCA,
mapa; ymMeHue n3o0paxaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpalmcHus, UX CCYCHUA OT PYKH, C TIOMOIIBIO YCPTECIKHBIX
HHCTPYMCHTOB H 3JICKTPOHHBIX CPCIACTB; YMCTH
pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
pacrio3HaBaTh MPaBHUJIbHBIC MHOTOI'PaHHUKH

- YMETh ONIEPUPOBATH IMMOHATUAMU: IIPAMOYTOJIbHAsA CUCTEMA
KOOPJAWHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPAa, CKAJSIPHOE MTPOU3BEACHUE, YTOJI MEKY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOHU3BEICHUE BEKTOpA HA YHCIIO;
HAXOJUTh C TOMOIIBIO0 U3YYCHHBIX (OPMYIT KOOPIMHATHI
Cepe/IMHBI OTPE3Ka, PACCTOSTHUE MEXKTY JIBYMS TOUKAMHU-
OTHOIICHHUSIX,




SMOLMOHAIIBHOE COCTOSIHUE IPYTUX, YIUTBIBATh €r0 IIPU
OCYILIECTBJIEHUN KOMMYHUKAIUHU, CIOCOOHOCTb K
COYYBCTBHIO U COIEPEIKUBAHUIO;

- COLlMAJIbHBIX HABBIKOB, BKJIFOUAOLIUX CIIOCOOHOCTh
BBICTPaNBATh OTHOIIECHHUS C APYTrUMHU JIOJIbMU, 3200 TUTHCH,
MPOSIBJIATH UHTEPEC U pa3periaTb KOH(INKTHI

OK 04. D¢pdexTrBHO
B3aMMO/ICHICTBOBATh U
paboTath B KOJUIEKTHBE
1 KOMaH]Ie

- TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIETIEHUIO;

-OBJIaJICHUE HAaBBIKAMHU yIEOHO-HUCCIIEI0BATETHCKOM,
MPOEKTHOM U COIMAJILHOM JIEATEIIbHOCTH;

OBnaneHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCcTHas ACSITEIHHOCTD:

- TIOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1
WHIMBHUIYATBHOW paOOTHI;

- IPUHUMATh L[EJIU COBMECTHOM AESATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJUHUPOBATH JICHCTBUS 1O €€
JIOCTHKEHHIO: COCTABJIATH IJIaH JEHCTBUM, pacIIpeaeisiTh
POJIHM ¢ YU€TOM MHEHHH YYaCTHHKOB 00CY)X/IaTh Pe3yIbTaThI
COBMECTHOM paboThI;

- KOOPJMHUPOBATh U BBITIOJIHATH PAOOTY B YCIOBUSAX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aHMOJICHCTBHS,

- OCYILECTBIISITh IO3UTUBHOE CTPATErMYECKOE MOBEACHUE B
Pa3JIMYHBIX CUTYALUX, IPOSBIATH TBOPUYECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMU PETYIATUBHBIMU JIEHCTBUSIMU:

T') IPUHATHE ce0s U IPYTUX JIIOICH:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX JIIOJIeH MPU
aHallM3e pe3yabTaTOB ACATEIHHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYTHUX JItOJIEi Ha

- YMETh ONIEPUPOBATH MOHIATUSIMHU: CITyYalHbIN OMBIT U
ciy4aitHoe COOBITHE, BEPOSATHOCTD CITY4ailHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTh C MCIOJIb30BAHUEM
rpaduIecKuX METOJIOB; MPHUMEHSTH POPMYIIBI CIIOKEHUS
YMHO>KEHUSI BEPOATHOCTEN, KOMOUHATOPHBIE (DAKTHI U
(bopMyIIbl IPU PELIEHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH
peasbHbIX COOBITHII; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMHU; YMEHHUE IPUBOAUTD IPUMEPHI ITPOSBICHUS
3aKOHa OOJIBIINX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX
SBJIICHUSX;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATHSIMU: CTENICHb C
LIeJIBIM [IOKa3aTesieM, KOPEeHb HaTypaJIbHON CTETEHH,
CTEIEHb C PallMOHAJIBHBIM I10KA3aTeNIEM, CTEIIEHb C
JIeWCTBUTENIbHBIM (BELLIECTBEHHBIM) IT0KA3aTeNEM, JJorapupm
Yucia, CUHYC, KOCUHYC U TAaHI€HC ITPOU3BOJIBHOTO YHCIIA;
- yMeTbh CBOOOTHO ONIEPUPOBATH MOHATHIMU: TpapuK
byHkuun, oopatHas GyHKINS, KOMIIO3UIUS (QYHKITHH,
JAUHeNHHas QyHKIMS, KBaJpaTU4Has GYHKIUS, CTEICHHAs
(GYHKIUS C LebIM [T0Ka3aTesleM, TPUTOHOMETPUYECKHE
¢byHKIIMM, 0OpaTHbIE TPUTOHOMETpPUUYECKHE (DYHKIIUH,
nokaszatesbHas u Jjorapudmuyeckas GyHKIUU; YMETh
CTPOUTH TpapUKH (PYHKIHIA, BBITOJIHATH IPEOOpa30BaHUs
rpauKoB QYHKIIHIA;

- YMETh MCTIOJIb30BaTh rpaduku GyHKIUHN ISl U3yd4EeHUS
IIPOLIECCOB M 3aBUCUMOCTEN MPH PELIEHUH 3a/1a4 U3 IPYruxX




OIIIMOKU;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UITUN
JPYToro 4elioBeKa

y4€OHBIX NPEAMETOB U U3 PEATILHOM KU3HU; BBIpAXKAaTh
(dopMynamMu 3aBUCUMOCTH MEXK/y BEJIMYMHAMU;

- cBOOOTHO OIIEPUPOBATH MOHATUSIMU: YETHOCTh (DYHKIIMH,
NEPUONYHOCTD (DYHKIIUHU, OTPAaHUYEHHOCTH (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM (PYHKITHH,
HauOoJIbIlIee U HaMEHblIee 3HaUeHNs (PyHKIMN Ha
IIPOMEXKYTKE; YMETh MPOBOJIUTH HCCEA0BaHNE (YHKIUY;
- YMETb UCII0JIb30BaTh CBOMCTBA U Ipa@UKH QYHKIIMH IS
pelieHys ypaBHEHUM, HEPAaBEHCTB U 3ajau ¢ MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA
pEUIEHU ypaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05. OcymiectBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO HA
roCyJIapCTBEHHOM
s3e1ke Poccuiickoit
®denepanyu ¢ y4eTOM
0COOEHHOCTEH
COLIMAJIBEHOTO U
KYJIbTYpHOTO
KOHTEKCTA

B 001acTH 3CcTETHYECKOTO BOCITUTAHHUS:

- 3CTETUYECKOE OTHOIIICHHUE K MUPY, BKIIIOUas 3CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyda
M OOIIECTBEHHBIX OTHOILIEHU;

- CIIOCOOHOCTh BOCTIPUHUMAThH Pa3IMYHbIC BUBI HCKYCCTBA,
TPaIuILIMA U TBOPYECTBO CBOETO U APYTUX HAPOJIOB,
OIIYIIATh 3MOI[MOHAJILHOE BO3JACHCTBUE UCKYCCTBA;

- YOSKICHHOCTh B 3HAYUMOCTH JIJIsl TMYHOCTH U OOIIECTBA
OTEYECTBEHHOTO U MUPOBOI'0 MCKYCCTBA, STHUUECKUX
KyJbTYPHBIX TPAJIUIIMH U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIPOXKEHHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh KAYECTBA TBOPUECKOU
JIMYHOCTH;

OBinageHue yHUBEPCAIbHBIMM KOMMYHHKATUBHBIMU
JIEMCTBUSIMU:

a) oO1eHue:

- OCYIIECTBJIATh KOMMYHHKAIIMH BO BCEX cpepax KU3HH;

- pacnio3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHUS,
MMOHMMATh 3HAYEHHE COLMATIbHBIX 3HAKOB, PACIIO3HABATh
MIPEANOCHITKYA KOHQIUKTHBIX CUTYallui U CMSTYATh

- YMETh ONEPHPOBATH MOHATUSIMH: CPEIHEES
apudmMeTnIecKoe, MeraHa, HauooJIbIIee 1 HANMEHbIIIEE
3HAYEHUs], pa3Max, TUCTepCusi, CTAaHJAPTHOE OTKJIOHEHUE
YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
nH(popMaIrIo, MPeACTaBICHHYIO B TA0IUIIAX, HA
quarpammax, rpaukax, OTpaXkaroulyto CBOWCTBA pealbHbIX
MPOLIECCOB U ABJICHUI; MPECTABIATH HH(OPMALIUIO C
MOMOIUIBIO TaOJIHI] ¥ JUarpamMm; UccieoBaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauuecKux METOJ0B U AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATUSAMU: TOUKA, IpAMasi,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAaHHBIN yroJl,
CKpEIlHUBaOIINecs MpsMble, MapaiieIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTroJl MeXIy
MPSIMBIMU, YTOJ MEX]TY TIPSIMOM U TNIOCKOCTBIO, YTOJ MEKITY
TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHue MEXTy IPSIMBIMU, PACCTOSTHUE MEXKIY
TIOCKOCTSIMU;

- YMETh UCIIOIH30BATh NP PEIICHUN 33]1a4 U3YICHHbIE
(bakThl ¥ TEOPEMBI JIAHUMETPUH; YMEHHUE OLIEHUBATh




KOH(ITUKTHI; pa3Mepsl 00BEKTOB OKPYKAIOIIEr0 MUpa

- pa3BEpHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C

WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB
OK 06. ITposiBisATH - 0CO3HaHUE 00YYAIOIUMHUCA POCCUMCKOMN TPaKIaHCKOM - YMETb OIIEPUPOBATH MOHATUSAMU: IPIMOYIOJIbHAS CUCTEMA
IpaXkIaHCKO- UACHTUYHOCTH; KOOP/AWHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI
MaTPUOTUIECKYIO - [IeJICHAINPABIICHHOE Pa3BUTHE BHYTPEHHEH IMO3UIHH BEKTOPA, CKaJSIPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOPAMH,
TIO3HIIHIO, JMYHOCTH Ha OCHOBE JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH CyMMa BEKTOPOB, IIPOU3BEIEHIE BEKTOpA HA YHCIIO;
JI€MOHCTPUPOBATH HapoaoB Poccuiickoit denepanun, HICTOPUIECKUAX U HAXOJUTh C TOMOIIBIO0 U3YYEHHBIX (POPMYIT KOOPIHMHATHI
OCO3HAHHOE MOBEJICHNE | HAIMOHAIBHO-KYJIBTYPHBIX TPAIUIHHA, (JOpPMUPOBAHNE CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXTY IBYMS TOUKAMU;
Ha OCHOBE CHCTEMBI 3HAYMMBIX I[EHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, -yMeTb BBIOMPATH TIOIXO TSN N3yICHHBIH METOT TSI
TPaIUIIMOHHBIX AHTUKOPPYIIIHOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS, pelIeHws 3a/1a9H, paclio3HaBaTh MaTeMaTndeckue (haKThl U
00IIeYeTOBEUECKIX HKOJIOTUIECKOH KYIIbTYpHI, CIOCOOHOCTH CTaBUTh LENN U MaTeMaTHYeCKHE MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
[IEHHOCTEH, B TOM CTPOWTH KU3HEHHBIE TIAHbI; SIBIICHHSIX, B UCKYCCTBE; YMEHHE IPUBOINUTH IIPUMEPHI
YHUCTIE C YYETOM B vacTu rpaxx1aHCKOro BOCIIUTAHMS: MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOM
rapMOHHU3aLUU - 0CO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U MaTeMaTHYeCKON HayKU.
MEXHAIMOHAJBHBIX U | 00S3aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOIOPSIKA; - YMETb ONEPUPOBATH MOHATUSAMU: CIIy4alHBINH OTIBIT U
MEXPETUTHO3HBIX - IPUHATHE TPAIUIIMOHHBIX HAIIMOHAIBHBIX, ciiydaiiHOe COOBITHE, BEPOSTHOCTD CIIy4aliHOTO COOBITHS;
OTHOIICHUIH, 00L1e4eI0BeUeCKUX T'YMAHUCTUYECKUX U IEMOKPATUUYECKUX | YMETh BBIYHCISATH BEPOSATHOCTD C UCTIOIb30BaHUEM
MPUMEHSTh CTAaHAAPTHl | IIEHHOCTE; rpaduuecKkux METOA0B; MPUMEHITH (POPMYIIBI CIIOKEHUS U
AHTUKOPPYIIIMOHHOTO | - TOTOBHOCTb MIPOTUBOCTOSATH UACOJIOTHH SKCTPEMH3MA, YMHO>KEHUS BEpOATHOCTEH, KOMOUHATOPHBIE (DAKTHI U
MOBEICHUS HalMOHANM3Ma, KCeHO(POOUH, TUCKPUMUHAIINH T10 (bopMyIIBI IPU PELISHUH 3a/1a4; OLIEHUBATh BEPOATHOCTH

COILIMANIbHBIM, PETUTHO3HBIM, PACOBBIM, HAIIUOHAIBHBIM pealbHBIX COOBITHII; 3HAKOMCTBO CO CIyYalHBIMU

MIpU3HAKAM; BEJIMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS

- TOTOBHOCTh BECTH COBMECTHYIO JICATEIHHOCTh B MHTEPECaX | 3aKOHA OOJIBIIUX YKCEN B MPUPOAHBIX U OOIIECTBEHHBIX

Ipa)KIaHCKOTO OOIIECTBA, yUaCTBOBATH B CAMOYIIPABICHUH B | SBICHUSAX

o011e00pa3oBaTeNbHOM OpraHnu3aluy U AETCKO-FOHOIIECKUX

OpraHu3aIusx;

- YMEHHUE B3aUMO/ICHCTBOBATh C COLMAIbHBIMU

WHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIUSAMH U

Ha3HauYEHHUEM;

- TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM




JIEATEIIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHMS:

- cpOpMUPOBAHHOCTH POCCHUHCKOH IPaskIaHCKOM
WUJICHTUYHOCTH, NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApOy,
YyBCTBa OTBETCTBEHHOCTH nepen PoanHoi, ropaocTtu 3a
CBOM Kpaii, cBOX0 PouHy, CBOM SA3BIK U KYJIBTYPY, IPOILIOE
Y HaCTOsIee MHOTOHAMOHAJIIBHOTO Hapoaa Poccnu;

- HEHHOCTHOE OTHOUIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IPUPOTHOMY HACIEAUIO, TAaMATHUKAM,
TpaguuusaM HapoaoB Poccun, noctuxkennsm Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPY/IE;

- ujeiHas yOeXKIEHHOCTh, TOTOBHOCTD K CITY)KEHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyAbOy;
OCBOEHHBIE 00YUaIOIIUMUCS MEXIPEIMETHBIE TIOHATUS U
yHHUBepcalbHbIE yueOHbIe IeHCTBUS (PEryIsITUBHBIE,
M03HaBaTeIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTD UX MCTIOJIb30BaHMsI B TO3HABATEIBHON U
COLMAIbHOM MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbBHOMY
IJIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHO 1eATeIbHOCTH,
OpraHu3auy yueOHOTO COTPYAHUYECTBA C
MeJarornyecKuMu pabOTHUKAMH U CBEPCTHUKAMH, K
YYaCTHIO B MOCTPOCHUU MHAUBUAYAIHHOM 00pa3oBaTeIbHON
TPaCKTOPHUHU;

- OBJIaJICHHE HaBbIKAMU Y4€OHO-HCCIIEA0BATEIbCKOM,
MIPOEKTHOM M COLUAIILHOMN AESTEIbHOCTU

OK 07. CogeiicTBOBaTh
COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTH 3HAHU 00
W3MEHCHUHU KJIMMATa,

B o6nacTi 3K0I0rH4ecKoro BOCHIUTAHUS:

- HE IPUHUMATh JEHUCTBUS, IPUHOCAIINE BPE OKPYKAIOIIEN
cpene;

- YMETh MPOTHO3UPOBATH HEOIATOMPHUITHBIE SKOJIOTUYECKHE
MOCJIEICTBUS ITPEANPUHUMAEMBIX IEUCTBUM,
npenoTepamlaTbh UX;

- YyMeTh ONEpUpOBaTh MOHATUAMM: (DYHKLHS, HEIpPEepbIBHAS
GyHKIUSA, TPOU3BOJHASA, MEepBOOOpa3Has, ONpeNeTIeHHbIN
MHTETpaJl; yMETb HAaXOIUThb IPOU3BOJHBIE IEMEHTAPHBIX
(byHKIUH, UCTIONB3Ys CIIPAaBOYHbIE MAaTEpUaIbl;, HCCIE0BAThH
B IpOCTEWIIMX chy4dasX (YHKIMM Ha MOHOTOHHOCTD,
HaXOJUTh HauOOJbIINE U HAMMEHbIINE 3HAUeHUs (PyHKUUN;




MPUHIUTIBL
OepeKIIMBOTO
IIPOU3BO/ICTBA,
3P PEeKTHBHO
NENCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsAX

- pacliupuThH OIIBIT JACATCIIbHOCTHU 9KOJIOTHYECKOM
HaIpPaBJICHHOCTH;

- paspabaThiBaTh IUIaH pemIeHUs NpoOJIEMBI C y4EeTOM
aHaJIM3a HMCIOIIUXCA MATCPUAIBHBIX W HEMATCPUAJIbHBIX
pecypcoB;

- OCYIIECTBIIATH IIEJICHANPABICHHBIN TOMCK EpEeHOCa
CPEICTB U croco00B AEUCTBUS B PO (PECCHOHANIBHYIO CPEy;
- YMCTb INIEPCHOCUTH 3HAHWA B ITIO3HABATCIIbLHYIO U
IMPAKTUYCCKYIO oOJacTu KHU3HCACATCIBHOCTH,

- Op€ajiaratb HOBBIC ITPOCKTEI, OUCHUBATh UJCU C - TTO3UIIUHN
HOBHU3HBI, OPUTMHAJIIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- 1aBaTb OICHKY HOBBIM CUTyalllsIM, BHOCUTb KOPPCKTUBEI B

ACATCIIBHOCTD, OLICHUBATh COOTBETCTBUEC PE3YIIbTATOB LICIISAM

CTpPOUTh TpaUKu MHOTOWIEHOB C  HCIIOJIb30BaHUEM

amnmapara MaTeMaTH4ECKOTro aHaIMu3a; IIPUMEHSATH
IIPOU3BOJHYIO IIPM PELICHUM 33/a4 Ha JBW)KCHHE, PELIaTh
[IPAKTUKO-OPUEHTUPOBAHHBIE 33Jauyd Ha HauOOJIbLINE WU
HaVMEHBIIIME 3HAYCHHUs, HA HAXOXKICHUE IIyTH, CKOPOCTH U
YCKOPEHHUS;
- yMeThb

IPOCTpPaHCTBE, IMOA00OHBIE (UIYypsl B  MPOCTPAHCTBE;

ONEPUPOBaTh  TOHATHUSAMH:  JIBIDKEHHE B
WCIIOJIb30BAaTh OTHOIIEHWE IUIOIIAJECHd IMOBEPXHOCTEH U
00beMOB MOJOOHBIX (QUTYp IIPU PEIICHUH 3a]1a4;

- YMETh BBIYUCIIATH TEOMETPUUECKUE BETMUUHBI (JTHHA,
yTOJ1, TUIOIIaAb, 00hEM, IUIOIIA b IOBEPXHOCTH ), UCTIOJIB3YS

M3y4eHHbIE POPMYJIIbI U METOIbI




2. Crpykrypa u coaepxkaHue 0011e00pa3oBaTeIbHON JUCUMILINHBI
2.1. O0bemM TUCHMILIMHBI U BUABI Y4e0HOU padoThl

Bun yueOHoi#i padoThl

= » O0beM B yacax
O0bem o0pa3oBaTe/bHOM NPOrpamMMmbl yueOHoii
AUCHUTLINHBI
O0mmii 00bem 423
OcHoBHOE coep:KaHue 282
6 m.u.
meopemuueckoe o0yuenue 120
npaxkmudecKue 3aHamus 162
IpodeccuonanbHo OpHEeHTHPOBAHHOE cojiep:kaHue 56
(coneprkaHne NPUKJIATHOTO MOTYJIS)
8 m.u.
meopemuyeckoe 00y4eHue 4
npakmuyecKue 3aHsAmus 52
NuauBuayaabHbIi npoekT (1a/HeT)™** 1a
IIpome:kyTouHasi arrecTanus (IK3aMeH) 6

2.2 PacnipeiesieHre 4acoB MO BHJAM PadoT B COOTBETCTBHHM € PadOYMM Y4eOHBIM ILJIAHOM IO
cnenuagbHocT 26.01.07 «Matpocy.

OVY .03 «MaremaTuka»
(HanmeHoBaHue Y/I)

VYueOHast Harpy3ka o0y4aromuxcs
C IperoiaBaTeneM Dop
Py6ex Ma
B TOM 4HCIIC Hb1i TpoM
Cemectp Makcuman Mpogece a, | xoHT ex.
bHast OcnoB | Teopern Ho- Teopetn P KoH- O | poms atTe
Harpyska Bcero Hoe 4EeCKO 113 CP) HAJIbHO YECKO 113 R
(JIP) CyIib- cTa
cozep obyue (J13) HOe obyue (J13) un
JKaHHe HHE coxepiKa HHE st
HHe
1
CEMECTP 87 59 59 17 42 | 25
2
CEMECTP 121 83 83 43 40 | 35 2
3
CEMECTP 105 70 70 30 40 | 30 3
4
CEMECTP 110 70 70 30 40 | 30 C)
Hroro 423 282 | 282 120 162 | 120 56 4 52 IK3




2.3. TemaTuueckuii mJjian

H CoAepKaHUuEC TUCIHUIIJINHBI

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U NpodeccHoHaTbHO- Obnem ®opmupyembl
HaumeHnoBaHue pa3e/ioB 1 TeM | OpMEHTHPOBAHHOE), 1a00paTOPHbIE M NPAKTHYECKHE 3aAHATHS, IPUKJIATHOH MOLYJIb 4ACOB e
(Mpu HAJIMYHUM) KOMIIETEHI MU
1 2 3 4
OcHoBHoOe coJep:kaHue
Paspnen 1. IloBTOopenne Kkypca MaTeMaTHKH OCHOBHOM IIKOJIbI 12
Tema 1.1 Coneprkanue yaeOHOTo MaTepuasia
enp m 3a1aun MaTEMaTUKH NTpU ba3oBble 3HaHUS 1 YMEHUS 110 MaTeMaTHKe B MPO(PEeCCHOHAIBHOMN U B TOBCEAHEBHON
OCBOEHHUU CHEIHUATBbHOCTU JIeSITENIbHOCTH. 2
KombOuaMpoBaHHOE 3aHsTHE
Tema 1.2 Coneprkanue y4eOHOTro MaTepuasa
Uucna v BBIYUCIEHUS. JleiicTBUS Hall OJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
Bripaxkenus u mpeoOpa3zoBaHus JECATUYHBIMU APOOSIMHU.
JleiicTBus co cTeneHsiMU, (GOPMYJIIbl COKPAIIEHHOTO YMHOKEHHUSI. 2
KomOunupoBanHoe 3anstue OK-01, OK-02,
Tewma 1.3. IIpodeccnonanbHO-OpMEHTHPOBAHHOE COlepKaHMe (COAepP:KAaHUE PUKJIIATHOTO OK-03, OK-04,
I'eomeTpus Ha MIIOCKOCTH MOJyJIs1) OK-05, OK-06,
Bunel minockux GUryp v ux miomasis. OK-07
[IpakTUKO-OpHUEHTUPOBAHHBIE 3314l B KypCE€ T€OMETPUH Ha IJIOCKOCTH 2
[IpakTuueckoe 3aHsiTHE
Tema 1.4 CopepxaHnue yueOHOro MaTepuaiia
[IponieHTHBIE BHIUNCICHUS [IpocThie npoleHTsl, pa3Hbie cocoObl UX BhlunciaeHus. CII0KHbBIE POLICHTHI 2
[IpakTuueckoe 3aHsTHE
Tema 1.5 Conepxanue yueOHOTO MaTepuana
VYpaBHEHMS U HEPABEHCTBA JluHeliHble, KBaIpaTHbIE, IPOOHO-JIMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA 2
[IpakTHueckoe 3aHATHE
Tema 1.6 Coneprxanye yueOHOTO MaTepuana
BxoHO# KOHTpOJIB Brruucnenus u npeobpa3oBaHus. YpaBHEHHUs M HEpaBEeHCTBA. | 'eoMeTpus Ha MIIOCKOCTH 2

KonTponpHas paborta




Paznen 2 HpHMLIe U IIJIOCKOCTH B IPOCTPAHCTBE

12

Tema 2.1.
OCHOBHBIE TIOHATUA

Conepkanue ydaeOHOro MaTepuaia

[Ipeamert crepeomerpun. OCHOBHBIE MOHSTUS (TOYKA, MPsSIMasi, TUIOCKOCTb,

crepeoMeTpun. Pacrionoxenune npocTpaHcTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. Ilepecekaroniuecs, napajiesibHble U 2

MPSIMBIX U IJIOCKOCTEHN CKpeluBaromuecs npsmole. [lpusHak 1 cBONCTBO CKpeuBaromuxcs npsMbix. OCHOBHbBIE
IPOCTPAHCTBEHHBIE (PUTYPBHI.
KombunmpoBanHoe 3anstuie

Tema 2.2. Conepkanne yaeOHOro MaTepuasa

[TapannenbHOCTh NPSAMBIX, [TapannensHble npsiMas u miockocts. Onpenenenue. [Ipusnak. CpolicTBa (¢

IIPSMOM M IJIOCKOCTH, MIJIOCKOCTEN | mokazaTtenbcTBoM). [lapannensusie mmockoct. Onpexnenenne. [Ipusnak. CoiicTBa (¢
J0Ka3aTesnbCcTBOM). TeTpasfp u ero snemMeHTsl. [lapannenenumnesn u ero 31eMeHTHI.
CBoiicTBa IPOTUBOIIOJIOKHBIX IPAaHEN U quaroHanen napaenenuneaa. [locrpoenue 9
ceueHuil. Perrenue 3agauy.
KombuampoBanHoe 3ansTre

Tewma 2.3. [lepneHaANKYyIIPHOCTH CopepxaHue yueOHOro Marepuaia

MPSIMBIX, IPSMOM U TIIOCKOCTH, [lepnennukynapusie npsmeie. [lapanienbHeie npsmMbie, TEPIEHIUKYISIPHBIE K OK-01, OK-03,

IIIOCKOCTEH II0CKOCTH. IIpHU3HaK IepHeHIuKyISPHOCTH MPIMOM U IIIOCKOCTH. Jl0Ka3aTenbCTBO. OK-04, OK-07
[Tepnienaukynsap u HaknoHHas. [lepnenaukynsipabie miockocTu. [Ipusnak 2
MEePIEHANKYIISIPHOCTH TIOCKOCTel. JlokazarenbcTBO. PacCTosIHUSI B TPOCTPaHCTBE.
KomOunupoBanHoe 3aHstue

Tema 2.4. Copnepkanue yaeOHOro MaTepuasa

Teopema o Tpex TeopeMma o Tpex nepneHauKyspax. JlokazaTenbcTBO. Yoy Mexay NpIMoil U

MePIeHIUKYIIApax IUIOCKOCTBIO. YT0JI MEX/1Y MIIOCKOCTIMHU 2
KomOunupoBanHoe 3aHstue

Tema 2.5. IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepPKAHUE PUKIIATHOTO

[TapannensHele, MOJLY/JIs1)

MePIEeHIUKYIIPHBIE, [lepnieHIUKyYIAPHOCTD MPSAMOI U TIIOCKOCTH, MAPAJUIETLHOCTD JBYX MPSMBIX,

CKPEILMBAOIINECS PSIMbIE NEPIEeHIUKYISPHBIX MIIOCKOCTH, TEPIEHANKYISIPHOCTD IIIOCKOCTEH 2
IIpakTryeckoe 3aHsTHE

Tewma 2.6. CopepxaHue yueOHOTro MaTepralia

Pemenue 3anau. [Ipsameie n PacnionoxeHnne npsMBIX U INIOCKOCTEH B pocTpaHcTBe. [leprneHuKyIsipHOCTh U

IJIOCKOCTH B IIPOCTPAHCTBE napayIeIbHOCTh NPSAMBIX U IIocKocTel. CKpeluBaromuecs npsMsle. 2
KonTtponwsHas paborta

Pasnen 3. KoopauHaTsl 4 BEKTOPbI 10 OK-02, OK-03,




OK-04, OK-07

Tema 3.1 CopepxaHue yaeOHOTO MaTepralia

JlexapTOBBI KOOPAMHATHI B JlexapToBBI KOOpAMHATHI B PpOCTpaHcTBeE. [IpocTeiimue 3anaun B KOOpAMHATAX. 4

npocTpanctee. Paccrosiaue Paccrosiane Mexay 1ByMs TOUKaM#, KOOPAMHATHI CEPEIMHBI OTPE3Ka

MEXy TBYMSI TOUKAMH. KombunupoBanHnoe 3anstue

Koopaunatsl cepeMHbl OTpE3Ka.

Tema 3.2 Conepkanne yueOHOro MaTepuasa

BexTopsl B mpocTpaHcTBE. BexTops B mpocTpanctse. Ciiox)eHne U BEBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha

VYT0J1 MEXKy BEKTOpaMH. yucio. Kommianapusie BekTopbl. CKalispHOE TPOM3BEACHUE BEKTOPOB. Paznoxenue

CkansipHO€ NIpOU3BENICHUE BEKTOPA [0 TPEM HEKOMIUTAaHAPHBIM BekTopaM. KoopuHaTel BEKTOpa, CKAJIIPHOE 4

BEKTOPOB. MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXK/Y BEKTOPAMH, YTOJI MEXKy MPSIMOHN 1
TIJIOCKOCTBIO, YTOJI MEXTY IUNIOCKOCTSIMH. Y PaBHEHUE TJIOCKOCTH.
KomMmOunupoBanHoe 3aHsTHe

Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COAepPKaHUE IPUKJIIATHOTO

[IpakTHKO-OpUEHTUPOBAHHBIE MO/1YJIfA)

3a/1a4u Ha KOOPJAUHATHOM KoopannaTtHas miockocts. Berauciaenne paccTossHUM U IUIONIAAeH Ha MIOCKOCTH.

IIJIOCKOCTH KosmuecTBeHHbBIE pacyeThl 2
IIpakTrueckoe 3aHsTHE
KonTtponbHas padoTa

Pasznen 4. Komiiekcublie 4uc/ia 12

Tema 4.1 Coneprkanue yaeOHOro MaTepuasa

KommiekcHble dncna [Tonsitue kommiekcHOro yucia. ConpsKeHHbIE KOMITJIEKCHBIE YKUCa, MOIYJIb U apTYMEHT
KOMIUIeKCHOTo yncia. dopma 3anucu KOMIUIEKCHOTO YKciia (FeoOMeTpruecKas, 6
TPUTOHOMETpHUECKas, anredpandeckas). ApugMeTuueckue AeUCTBUS ¢ KOMIJIEKCHBIMU
YUCJIAMU
KomOunupoBanHoe 3anstue

Tema 4.2 Copepxanue yueOHOTo MaTepualia

IIprMeHeHHe KOMIUICKCHBIX YUCET | BpImoHEHNE pacyeToB € MOMOIIBK KOMIUIEKCHBIX uncen. [Ipumepsl nucnons3oBaHus
KOMILIEKCHBIX YHCEIl 6
[IpakTuueckoe 3aHsiTHE

Pazgen 5. Crenenu u kopHu. CreneHHasi pyHKIMsA 16 OK-01. OK-02

Tema 5.1 CopepxaHue yueOHOTro MaTepualia OK- 03: OK-0 4:

Crenennas pyHKIUS, €€ CBOMCTBA

[ToHsiTHE KOPHS N-0¥ CTENEHU U3 ICWCTBUTENIBHOTO yuciaa. OyHKIUH Yy = '{/i ux




cBoiicTBa 1 rpaduku. CBoWCTBA KOPHS N-0if CTENEHU 4 OK-05, OK-07
KomOuHMpoBaHHOE 3aHsTHE 49-52
Tema 5.2 CopepxaHue yaeOHOT0o MaTepralia
[IpeobpazoBaHne BEIpAKEHHI C [IpeoOpa3oBaHue HppallMOHAIBHBIX BbIPAXKEHUM 4
KOPHSIMH N-OU CTENICHU KomOuHHpoBaHHOE 3aHsTHE 53-56
Tema 5.3 Conepxkanue yaeOHOTo MaTepuasa
CBoiicTBa CTENEHU C [TonsTue crenenu ¢ JOOBIM pallMOHATBLHBIM MOKa3aTeneM. CrerneHnbie QyHKIIUU, UX
paloOHaIbHBIM U CBOMCTBA U rpapuku 2
JENCTBUTENLHBIM MOKa3aTesaMu | KoMOMHHUPOBAaHHOE 3aHATHE
Tema 5.4 Conepxkanue yaeOHOTo MaTepuasa
Pemenue nppanmoHanbHbIX PaBHOCHIIBHOCTB UppAIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB. METOAbI UX PEIICHUS.
YPaBHEHU U HEPABEHCTB Penrenne nppaliMOHAJIBHBIX YPABHEHUI U HEPAaBEHCTB 4
KombuampoBanHoe 3ansTrie
Tema 5.5 Conepxkanne yaeOHOro MaTepuasa
Crenenu u kopHu. CteneHHas Omnpenenenue creneHHon GpyHkuun. Mcmonp30BaHue €€ CBOMCTB IPH PEIICHUH 2
GbyHKIMSA YpaBHEHUH U HEPABEHCTB
KonTtponbHas padoTa
Pa3nen 6. [loka3zaresnbHast GyHKUMS 18
Tema 6.1 Conepkanue yaeOHOro MaTepuasa
[TokazarenpHas GyHKIMS, €€ Crenenb ¢ NPOU3BOJIBHBIM ACUCTBUTEIBHBIM NOKa3aTesneM. OnpeneneHne noka3areabHo N
CBOMCTBA (GbyHKIMH, ee CBOMCTBA U Irpaduk. 3HAKOMCTBO ¢ IPUMEHEHUEM MMOKa3aTeNbHON (PyHKIUY.
Pemenne nokasarenpHpIX ypaBHEHHH (QYHKIIMOHAIBHO-TpaUIECKIM METOJA0M
KomOunupoBanHoe 3aHstue 4
OK-01, OK-02,
Tema 6.2 CopepxaHnue yueOHOro MaTepuaia OK-03. OK-04
Pemrenne nokazarenbHbIX Pemienne nokazareiabHbIX YPaBHEHHUI METOIOM YpaBHUBAHUS [TOKA3aTeNe, METOAOM ’ ’
YpaBHEHUH U HEPABEHCTB BBEJICHUSI HOBOHM IepeMeHHO, PpyHKIIMOoHaNbHO-TpaduueckuM MeToaoM. Pemenue OK-05, OK-07
MOKa3aTEeJIbHBIX HEPABEHCTB 8
[IpakTHueckoe 3aHATHE
Tema 6.3 Conepxanue yueOHOTO MaTepuana
Cucremsbl IOKa3aTeIbHbIX Penienne cucrem noka3areabHbIX YPaBHEHHUI 4
ypaBHEHU I KomMOunupoBanHoe 3aHsTHE
Tema 6.4 Conepxanme yueOHOTO MaTepuana




Pemenue 3amau. [lokasarennrHas

Pemrenne nokasarenbHbIX YPaBHEHU METOIOM YPaBHUBAHUS [T0KA3aTeJIEH U METOJOM

byHKIHS BBECJICHUSI HOBOM IIEpeMEHHOMN. Penienne nokaszarenbHbIX HEPABEHCTB 2
KonTponsHas pabota
Paznea 7. Jlorapu¢msl. Jlorapudpmuyeckas GpyHKuus 32
Tema 7.1 ConepxaHue yaeOHOTO MaTepralia
Jlorapudm uncna. lecstuunsiii u | Jlorapudm yncia. JleCITHYHBIA U HATYPAIbHBIH JOTapH(MBI, YHCIIO €
HATypaabHBIA JOrapu(Mel, YMCI0 | KOMOMHUPOBAHHOE 3aHATHE
© 4
Tema 7.2 Conepkanne yaeOHOro MaTepuasa
CaoiicTBa orapugpmos. CaoiictBa sorapudmon. Oneparius JorapupMUPOBAHHS.
Onepanus norapu(MupOBaHus KoMOMHUPOBAHHOE 3aHATHE 6
Tema 7.3 Conepxkanue yaeOHOTo MaTepuasa
Jlorapudmuueckas GyHKIus, ee Jlorapudmuueckas QyHKIMS U ee CBONCTBA
CBOWCTBA KoMmOuHHpOBaHHOE 3aHATHE 4
Tema 7.4 Copneprxanue yueOHOTO MaTepuana OK-01. OK-02
Pemenre norapugMirieckux [Tonsatue norapudmmuueckoro ypapHeHus. Onepanus MOTeHIUPOBaHUA. TPpH OCHOBHBIX ’ ’
9 OK-03, OK-04
YPaBHCHHI 1 HCPABCHCTB METO/Ia PEIIeHUs JJorapu(PMHUUECCKIX YpaBHEHUH: ()YHKIIMOHAIBHO -TPaPUIECKUI, METOT OK-0 5’ OK-OY’
MOTEHLUPOBAHUS, METO/]I BBEJICHHSI HOBOI nepeMeHHOM. Jlorapupmuueckrie HepaBeHCTBA ’
KomOunupoBanHoe 3anstue 8
Tema 7.5 Conepkanue yaeOHOro MaTepuasa
Cucremsl norapupMuuecKux AJNTOPUTM pellIeHus: CUCTEMbI YpaBHEHU. PaBHOCHIIBHOCTB JIoTaprU(pMUUIECKUX
ypaBHEHUI ypaBHEHUI U HEPABEHCTB 2
KomOunupoBanHoe 3aHstue
Tema 7.6 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHMe (COAepP:KAHUE PUKJIIATHOTO
Jlorapudmsl B mpupoe u MO/LY/JIs1)
TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupans B npupoje. Ee matemarnyeckue
CBOMCTBA 6
[IpakTHueckoe 3aHaTHe
Tema 7.7 CopepxaHue yueOHOTro MaTepualia
Pemenue 3anau. Jlorapudmel. Jlorapudpmuueckas yHkius. Pemenne npocreiimux gorapupmMUIecKiX ypaBHEHUH 2

Jlorapudmuueckast QyHKIUS

KonTposnpHas pabora

Ol'IepaI_II/II/I ¢ MHOecTBaMu. Onucanue PCATBHBIX CI/ITyaLII/Iﬁ C IIOMOIIBIO MHOKECTB.




[Tpumenenue rpadoB K pelieHHIO 3a/1a4

[IpakTnueckas padbora

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

Paznen 8. OcnoBbl Tpuronomerpuu. Tpuronomerpuyeckue pyHKIuH 32

Tema 8.1 ConepxaHue yaeOHOTO MaTepralia 4
Tpuronomerpuueckue Gpynkuun | Pagmannas mepa yria. [ToBopoT To4uku BOKpyr Havasia koopauHat. OnpeesieHue cuHyca,
MIPOU3BOJIEHOTO YTJIa, YUCIIA. KOCHHYCa, TAHT€HCA U KOTaHTeHCca. 3HaK/ CHHYCa, KOCHHYCa, TAHTeHCA M KOTAaHTeHCa TI0
Pagmannas u rpajycHast Mmepa YEeTBEPTSIM. 3aBUCUMOCTh MEX/TYy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM
yria OJTHOTO W TOTO K€ yTia

KomOunupoBanHoe 3aHsTue
Tema 8.2 CopepxaHue yaeOHOT0O MaTepralia 4
OcHoBHBIE TpUrOHOMETpUYECKHE | TpuroHomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHTC€HC U KOTAHTE€HC YTJIOB OH - Ol
TOKIIECTBA. DopMyIIBEl IPUBEACHUS
®opMyITBI TPUBEICHUS KomOuHMpOBaHHOE 3aHsTHE
Tema 8.3 CopepxaHue yaeOHOTO MaTeprala 4
Cunyc, xocuHyc, TaHreHC CyMMBI | CyMMa  pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC TBOWHOTO
U Pa3HOCTH JIBYX YIJIOB yria. @opMyiibl MOJOBUHHOTO yria. [IpeobpazoBanusi CyMMbl TPUTOHOMETPUUYECKHUX
Cunyc ¥ KOCUHYC IBOMHOTIO yria. | (yHKIHH B IPOM3BEACHUE U IIPOU3BEACHUS B CyMMY. BhIpaXkeHHE TPUTOHOMETPHUIECKUX
®opmyJibl TOJIOBUHHOTO yIJia (hyHKIIMIA Yepe3 TaHTeHC TTOJIOBUHHOTO aprymeHnTa. [IpeoOpa3zoBanus mpoCcTeHIIIIX

TPUTOHOMETPUUECKUX BBIPAKEHUN

KomOunupoBanHoe 3aHsTue
Tema 8.7 Conepkanue ydeOHOro MaTepuasa 2
Oynkuu, ux coiicrsa. CnocoOsl | O61acTh ONpeAeaCHHsS U MHOKECTBO 3HaYeHUH QyHKIHH. YETHOCTH, HCUETHOCTD,
3amanus QyHKITUN nepruoanIHOCTh GyHKIMKA. CiocoOb! 3a1anust GyHKITUH

KomOunupoBanHoe 3aHstue
Tema 8.8 CopepxaHnue yueOHOro MaTepuaiia 2
Tpuronomerpuueckue pyHkuuu, | O67aCTh ONpEAEIEHHS © MHOXKECTBO 3HAYCHHUI TPUTOHOMETPHUCCKHUX (DYHKIIHH.
WX CBOMCTBa U rpaduku YETHOCTD, HEYETHOCTD, MEPUOIUIHOCTh TPUTOHOMETpHUECKUX QyHKuuii. CBOWCTBA U

rpaduky QyHKIUNA y = COS X, y=Ssin X, y=tg X, y = ctg X.

Kom06uHupoBaHHOE 3aHATHE.
Tema 8.9 Conepxanye yueOHOTO MaTepuana 2
[Ipeo6pazoBanue rpaguxoB Cxarue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKUX ()YHKIIMHA.
TPUTOHOMETPUUYECKUX (PYHKLUH IIpeo6pazoBaHue rpauKOB TPUTOHOMETPUYECKUX (PYHKITHIHA

[IpakTHyeckoe 3aHsTHE
Tema 8.10 IIpodeccnoHAIbLHO-OPHEHTHPOBAHHOE CO/IeP:KaHNeE (CoAepKaHNe MPUKJIATHOIO 4




Onrcanue mpou3BOJICTBEHHBIX
IIPOLIECCOB C MOMOIIBIO I'paKOB

MOJYJIst)

Vcnonp3oBaHne CBONCTB TPUTOHOMETPUUYECKHX (YHKIIUI B MPO(PeCCHOHAIBHBIX 3a/1a4ax

byHKIMN IIpakTHyYEeCKOE 3aHATHE
Tema 8.11 ConepxaHue yaeOHOTO MaTepralia 2
OOpatHble Tpuronomerpudyeckue | OOpaTHble TPUTOHOMETpHUECKHEe GYHKIMU. X CBOWCTBA U rpaduKu
byHKIIH KoMOMHMPOBAHHOE 3aHATHE
Tema 8.12 Tpuronomerpuueckrne | ConeprxaHue yaeOHOTO MaTepualia 4
YPaBHEHUS U HEPABEHCTBA VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHEeHHUe tg X = a, ctg X = a. Pemienue
TPUTOHOMETPHUYECKHX YPABHEHUH OCHOBHBIX THIIOB: MPOCTEHIITNE TPUTOHOMETPHUYECKHE
ypaBHEHHS, CBOJISIIMECS K KBAJIPATHBIM, pelIacMble Pa3ioKeHUEM Ha MHOKHUTEIH,
OJIHOPOJHBIE.
[IpocTeinrie TPUrOHOMETPUYECKHE HEPABEHCTBA
KomOunupoBanHoe 3aHsTue.
Tema 8.13 CopepxaHue yaeOHOT0O MaTeprala 2
CucteMbl TPUTOHOMETPUYECKUX Cuctemsbl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN
ypaBHEHUU KombOuaMpoBaHHOE 3aHsTHE
Tema 8.14 Coneprkanue y4eOHOTro MaTepuasa 2
Pemenue 3aga4. OCHOBBI [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBHIPOKECHUM. Pelienre TpUroHoMeTpUIeCKUX
TPUTOHOMETPHH. YPaBHEHHUI U HEPABEHCTB B TOM YHUCJIE C HCHOJIb30BAHUEM CBOMCTB (DYHKIIMH.
Tpuronomerpuueckue Gpynxunn | KonrponabHas pabora
Pa3nen 9. MHoOrorpanHMKM M Tejia BpalleHust 35
Tema 9.1 Conepkanue ydeOHOro MaTepuasa 2
Bepuunsl, pebpa, rpanu [TonsiTne MHOrorpanHuka. Ero ajgemMeHTsI: BepiiuHbl, pedpa, rpanu. J(uaronanib.
MHOTOI'PaHHUKA Ceuenue. Bolnykiible U HEBBITYKJIbIE MHOTOTPAaHHUKHU OK-01, OK-02,
Kom06uHHpOBaHHOE 3aHsTHE
Tema 9.2 Coz[epx(alljne y4eOHOro MaTepHaia 2 8?_82’ 8?-8‘61’
IIpusma, ee cocrapistomue, [Tonsitue npusmel. Ee ocHoBaHus u OokoBbie TpanHu. BricoTa nmpusmel. [Ipsmas u OK- 07’ ’
ceuenue. IIpsamas u npasunbHasg | HakioHHas npu3ma. [IpaBuibHas npusma. Ee ceuenue
MIPU3MBI Kom0OuHupOoBaHHOE 3aHTHE
Tema 9.3 Conepxanue yueOHOTO MaTepuana 1
[Tapannenenunen, kyo. Ceyenne | Ilapamtenenumen, CBORCTBA MPSAMOYTOJIBHOTO Mapaiienenuiena, kKyo. Ceuenue Kyoa,
KyOa, mapasuienenumnesaa napasenenunena
Kom0OuHHpOBaHHOE 3aHsTHE
Tema 9.4 Copepxanme yueOHOTO MaTepuaa 2




[upamua, ee cocrapistomne,

ceuenue. [IpaBunbHas nupamuaa.

VYceueHHas nupamuia

[Mupamuna u ee anementsl. Ceuenue nupamusl. [IpaBunpHas nupamuia. Y cedeHHas
nupamuja

KoMOuHupoBaHHOE 3aHITHE

Tema 9.5

boxkoBas u mmonHas IMMOBCPXHOCTH

IIPU3MBI, TUPAMUIBI

Conepkanue ydaeOHOro MaTepuaia

[Tnomia s OOKOBOHM M MOJTHOM MOBEPXHOCTH MPHU3MBI, TUPAMUIBI

KoMOuHupoBaHHOE 3aHITHE

KombunmnpoBanHoe 3anstre

Tema 9.6
[Ipumeprl cummeTpuil B
npodeccuun

IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (coAepKaHNe NPUKJIATHOTO
MO/1YJIfA)

CuMMeTpHs B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsTHE

Tema 9.7

HpaBI/IJ'II)HI)Ie MHOI'OIpaHHHUKH, UX

CBOMCTBA

CoJnepkanue yaeOHOTo MaTepuaia

ITonsarue IIPaBUJILHOI'O MHOTOI'paHHHKA. CBoiicTBa MMPaBHUJIbHBIX MHOI'OI'PaHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 9.8
HunuHap, ero cocTaBisONIME.
Cedenue nuaMHapa

Coneprxanme yueOHOTO MaTepuaa

Hunmuuap u ero snmeMenThl. CedeHue MUIHHIpa (TTapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nmnuHapa

KombOuaMpoBaHHOE 3aHsTHE

Tema 9.9
Komnyec, ero cocrapmustomiue.
CedeHnue KoHyca

IIpodeccnonabHO-0pMEHTHPOBAHHOE COepPKaHMe (COAepPsKAaHUE PUKJIIATHOTO
MO/1YJIfA)

Konyc u ero anementsl. CeueHne koHnyca (napauieabHOe OCHOBAHUIO U TPOXOJIsIIee
yepes BeplUINHY), KOHWYECKUe ceueHus. PazBepTka KkoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.10
VYceuennslii konyc. Ceuenune
YCEUEHHOTO KOHYyCa

Copepxanue yueOHOro Marepualia

Yceuennslil konyc. Ero o6pasyromas u BeicoTa. CeueHne yce4eHHOTO KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 9.11
[Iap u cdepa, ux ceUeHU

CopepxaHnue yueOHOro MaTepualia

[Map u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.12
[Tousarue 00 00BeMe Tela.

OTtHolIeHrEe 00BEMOB ITOI00HBIX

TCI

CopepxaHue yueOHOTo MaTepralia

[Tonsitue 06 o6veme Tena. O0beM Kyda U MPSMOYTroJIbHOTO Mapauienenuneaa. Oobem
OpU3Mbl U IUIMHApa. OTHOIIEHHE 00beMOB OJOOHBIX Tell. | 'eoMeTpuiecKkuii cCMbICI
onpeaenurens 3-ro nopsijaka

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 9.13
O0BEeMBI U IJIOIIAIN
IIOBEPXHOCTEN Tell

Conepkanue yqaeOHOTO MaTepuaia

O6bemMbl nupaMupl U KoHyca. O0beM mapa. [1nomanm nosepxHocrei Ten

KoMmOuHupoBaHHOE 3aHITHE

Tema 9.14 ConepxaHue yaeOHOTO MaTepralia 2
KomOunnarmn MHOTOrpaHHUKOB ¥ | KOMOMHAIIMH T€OMETPHUYECKUX TEI
TEJ BpalleHUs [TpakTHdeckoe 3aHaTHe
Tema 9.15 Conepkanne yaeOHOro MaTepuaa 4
I'eomerprueckue koMOunanuu Ha | [lpogreccHoOHATLHO-OPHEHTHPOBAHHOE COlEP/KAHME (COMEPKAHNE TPUKIATHOTO
MIPaKTHUKE MOYJIs1)
Hcnonp30Banre KOMOMHAIIMI MHOTOTPAHHUKOB ¥ TEJT BPAIIEHHS B IIPAKTUKO-
OPHUEHTUPOBAHHBIX 3a7adax
[IpakTHueckoe 3aHsTHE
Tema 9.16 Coneprkanue yaeOHOT0o MaTepuasa 2
Pemenwue 3anay. MHOororpanauku | OObeMBI U TUTOTIAIU IIOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS
Y TeJia BpalleHUsI KonTtponpHas padota
Pa3nen 10. IIpousBoanasi pyHKOMHU, ee NPUMEHEHUE 31
Tema 10.1 Coneprkanue y4eOHOTo MaTepuasa 2 OK-01, OK-02,
[TonsiTHE TPOU3BOAHOM. Omnpenenenre YUCIOBOM MOCIEA0BATEILHOCTH U CIOCOOBI ee 3amanus. CBOCTBa OK-03, OK-04,
dopmysbl U IpaBHUIIa YHCIIOBBIX MOcien0BaTenbHoCTel. Onpenenenue npeena nocjieJoBaTeIbHOCTH. OK-05, OK-06,
g depeHInpoBaHUL Brruncnenue npenenos nocienoBatenbHocTeil. [Ipenen pyHkuny Ha 6eCKOHEYHOCTH. OK-07
[Ipenen pynkmuu B Touke. [Ipupamenue aprymenta. [lpupamenue dbynknun. 3agadu,
MIPUBOIAIIME K MOHSITHUIO MPOU3BOAHOMN. OnipeaiesieHue nporu3BOHON. AJrOpUT™
OTBICKaHUsI TPOU3BOTHOU
KomOunupoBanHoe 3aHstue
Tema 10.2 Copepxanue yueOHOro Marepualia 4
IIpousBonnbie cymmbl, pasHocTH | Dopmynbl auddepeniupoanus. [TpaBuna nuddepenunpoBanus
MIPOU3BEICHHUS, YACTHOTO KomOunupoBanHoe 3aHstue
Tema 10.3 CopepxaHnue yueOHOro Marepuaia 4
[TpousBoiHBIE Onpenenenue cnoxHou GyHkuu. [Ipon3BoHAS TPUTOHOMETPUIECKUX (PYHKIIHUMA.
TpuroHomerpuueckux GyHkuuid. | IIponsBoHast CIOKHON QYHKIIUH
IIpounssoanas cnoxnoil QyHkuMK | KOMOMHUPOBAHHOE 3aHATHE
Tema 10.4 Conepxanme yueOHOTO MaTepuana 2

[loHsTHE O HEMPEPBIBHOCTH
¢byHkuuu. MeTo MHTEpBAJIOB

[Tonsitue HenpepsiBHOM (pyHKIMU. CBOcTBA HenpepbIBHOM pyHKIMU. CBA3H MEXIY
HENPEPHIBHOCTHIO M T PepeHIIMPYEMOCThIO0 (YHKIIMU B TOUKE. AJITOPUTM pElIeHUs




HCPAaBCHCTB MCTOAOM MHTCPBAJIOB

KombunupoBanHnoe 3anstue

Tema 10.5
I'eomerpuueckuii u puznyecKuit
CMBICJI IIPOU3BOTHOM

Conepkanue yaeOHOro MaTepuaia

I'eomeTpudeckuii CMBICT POU3BOAHON (PYHKIIMH — YTIIOBOK KO3 (HUIIMEHT KacaTeIbHOI
K rpaduKy QYyHKIHNU B TOUKE. Y paBHEHUE KacaTeIbHOU K TpaguKy GyHKIHUU. AJTOPUTM
COCTaBJICHUS YpaBHEHHsI KacaTelIbHOU K rpaduKy QyHKIUN

y=f(x)

KombunmpoBanHoe 3anstue

Tema 10.6

DU3NYECKUN CMBICTT
MPOU3BOJHOM B
npodecCHOHANBHBIX 3a7a9ax

Conepkanne yaeOHOro MaTepuasa

duznyeckuil (MEXaHUUECKU) CMBICI POU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHH t: v= S’ (t)

[IpakTHueckoe 3aHsATHE

Tema 10.7
MonoTtoHHOCTh pyHKUIMU. Toukn
JKCTpEMyMa

CoJnepkanue yaeOHOTo MaTepuaia

Bo3spacranue u yOpiBaHue (pyHKIIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS (QYHKIIMH
3HaKy Npou3BOAHON. [ToHsATHE MPOU3BOJHON BBICIIErO MOPAJIKA, COOTBETCTBUE 3HAKA
BTOPOM MPOU3BOIHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpE3Ke. 3a1auu Ha
MaKCUMYM U MUHUMYM. [IoHsTHE aCUMNITOTHI, CIIOCOOBI UX OINpeAeIeHUs. AITOPUTM
rccaenoBanus GYHKIUH U TIOCTPOCHUS €€ rpaduka ¢ MOMOIIbIO TPOU3BOAHON. [IpoOHO-
TuHenHas QyHKIHs

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.8
Hccnenoanue GyHKIUN 1
MOCTpOEeHUE I'papuKOB

Copepxanue yueOHOro Marepuaia

HccnenoBanue GyHKIMKM HA MOHOTOHHOCTD U MOCTPOEHHE I'PpaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.9 HaunbGomnbniee u
HaMMCHbIIIEEe 3HAYCHUS QYHKIIUU

CopepxaHnue yueOHOro Marepuala

Haxoxaenne HaubombIero 1 HauMEHbIIEro 3HaYeHU (PYHKIUH, TOCTpOEHUE rpaPuKoB
MHOTOYJICHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYECKOTO aHaJH3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.10

Haxosxaenne onTHMaaIbHOTO
pe3ynbTaTa ¢ MOMOIIBIO
MIPOU3BOJIHOM B MPAKTUUYECKUX
3aJa4dax

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHue MPUKJIATHOTO
MOIYJIsl)

Haumenbiee u HanOosbIlee 3HaUCHUE (I)YHKI_II/II/I

HpaKTI/I‘leCKOC 3aHATUC

Tema 10.11
Pemenue 3anau. [Iponssoanas
GbyHKIMH, ee TPUMEHEHHE

CopepxaHue yueOHOTO MaTepuala

®opmynsl 1 npaBuia quddepenunposanus. VccnenoBanue QyHKIMNA ¢ TOMOIIBIO
npou3BoaHoM. Hanbosbiiee 1 HaMeHbllIee 3HaYeHUs] QYHKIMH




| Kontposbhas paGora

Pasznen 11. IlepBooOpa3nasi pyHkinum, ee npuMeHeHune 26
Tema 11.1 CopepxaHue yaeOHOT0 MaTepralia OK-01, OK-02,
[TepBooOpa3zHast pyHKINH. 3ajaya 0 BOCCTAaHOBIICHUM 3aKOHA ABM)KCHUS TI0 M3BECTHOM ckopocTu. [lonsitue 4 OK-03, OK-04,
[IpaBuna HaxoxaeHUs uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HHTETpaia U IEPBOOOPa3HOM st OK-05, OK-06,
nepBOOOPa3HBIX ¢bynkuun y=f(x). Pemenne 3a1a4 Ha CBs3b IEPBOOOPA3HON U €€ IPOU3BOIHOM, OK-07
BBIYUCIICHUE TIEPBOOOpa3HOM 1is JaHHOU PyHKiuu. Tadbmuia Gopmys A1 HaX0XKISHUS
nepBooOpa3HbIX. M3yueHune npasuiia BIYUCICHHS IEPBOOOPA3HON
KomMmOuHupoBanHoe 3aHsTHE
Tema 11.2 Coneprxkanue yaeOHOro MaTepuasa
[Tnomanas KpUBOIMHEHHON 3amayu, TPUBOISIIKE K TIOHITHIO OTIPEICTICHHOTO MHTETPaa — O BRIYUCICHUH TIIOMIAN 4
Tpanenyuu. Popmyna HeroTOHa — | KpUBOJMHEIHOW TpaIteluy, 0 iepeMelIeHrH Toukd. [ToHsTHe onpeaenéHHOro MHTerpaa.
JleitoaMIIA ['eomeTpuueckuii 1 GU3NUECKUI CMBICT OTIPECTICHHOTO HHTEeTpana. dopmyna
Herorona— JleiiOauma
KomOunupoBanHoe 3aHstue
Tema 11.3 Conepkanne yaeOHOro MaTepuasa 6
Heonpenenennsiit u [TonsiTue HeonpeneneHHoro nHTerpaia. [loHsiTue onpeneaeHHOro NHTErpaIa
ONIPEIETICHHBIN UHTETpaIbl KomOunupoBanHoe 3aHsTue
Tema 11.4 Coneprkanue y9eOHOro MaTepuasa 4
[TonsiTre 06 onpeneeHHOM ['eomeTpHruecKmii CMbICI ONIPEEICHHOTO0 HHTErpalla
MHTErpaJie Kak IJI0Iaau KomOunupoBanHoe 3anstue
KPUBOJIMHEWHONW Tpanenun
Tema 11.5 IIpodeccnonaLHO-OPHEHTHPOBAHHOE CO/lepP:KaHNe (CoepKaHue MPUKJIATHOTO 6
OrnpeneneHHbIi HHTErpall B MO/1YJIfA)
JKU3HU I'eomeTrpuueckuii cmbich omnpeneneHHoro uaterpaina. ®opmyna Hetorona - Jleiionuna.
Pemenue 3a1ay Ha MpUMEHEHUE UHTETPaIa /Ui BEIYUCICHHS (PU3NUECKUX BETUYUH U
IUIoLaaeu
[IpakTuueckoe 3aHsiTHE
Tema 11.6 CopepxaHue yueOHOT0 MaTepralia 2
Pemenue 3anau. IlepBooOpasnas | IlepBooOpasHas dyHkimu. [IpaBuiia HaxoxaeHus IepBo0Opa3HbIX. Ee mpumenenue
GbyHKIHMH, ee TPUMEHEHHE KoHnTtponwHas paborta
Pa3zpnen 12. DjeMeHTHI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUM BePOATHOCTEH 26 OK-01, OK-02,
OK-03, OK-04,
Tema 12.1 OK-05, OK-07

| Conepsxanne yuebHOro MaTepuaia




OCHOBHBIE TOHATHUA
KOMOMHATOPHKH

[IepecranoBku, pa3MelIeHUs, COUETAHUS.

Kom0OuHMpOBaHHOE 3aHATHE.

Tema 12.2
CoObITHE, BEPOSITHOCTH COOBITHSI.
CrnosxeHne 1 yMHOKEHUE

Conepkanue ydaeOHOro MaTepuaia

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CYMMBbI COOBITUH.
YcnoBHast BEPOATHOCTh. 3aBHCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH

BEPOSATHOCTEN IPOM3BEACHUS COOBITHH.
KombunmnpoBanHoe 3anstuie
Tema 12.3 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (cofepKaHue NPUKJIATHOTO

BepositHOCTE B
npodecCHOHANTBHBIX 3a7a9ax

MO/1YJIfA)

OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTUYECKOE
omnpeneneHue BeposaTHOCTU. OleHKa BEPOSITHOCTH COOBITHS

[IpakTHueckoe 3aHsTHE

Tema 12.4
JluckpeTtHas cinydaiHas
BEJIMYMHA, 3aKOH €e

CoJnepkanue yaeOHOTo MaTepuaia

Buns! cnyqaitHeix BennuuH. OnpesesieHne TMCKPETHON CIIy4aiiHOM BEIMYMHBI. 3aKOH
pacnpeneneHusi JUCKPETHOM CIydyallHOW BEIMYUHBI. Ee 4iCiIoBbIe XapaKTepUCTUKHI

pacnpeeneHus KomOunupoBanHoe 3anstue
Tema 12.5 Conepkanne yaeOHOro MaTepuasa
3agaun MaTeMaTU4YeCKO Bapuanuonsnsiii paa. [losuron yactoT u ructorpamma. CTaTUCTUYECKUE XapAKTEPUCTUKHU
CTaTUCTUKU psia HaOJII01aeMbIX JaHHBIX
KomOunupoBanHoe 3anstue
Tema 12.6 IIpodeccnonanbHO-OpUEHTHPOBAHHOE COlepPKaHMe (COAepP:KAaHUE MPUKJIIATHOTO

CocraBnenune Ta6J'II/II_[ " JuarpamMmm
Ha IPaKTHUKE

MO/1YJIfA)

[TepBuunas 06paboTKa cTaTUCTHUECKUX NaHHBIX. [ padruueckoe ux npeacraBieHue.
HaxoxaeHue cpeTHuX XapakTepUCTUK, HAOII0IaeMbIX JaHHBIX

HpaKTI/I‘ICCKOC 3aHATUC




Tema 12.7
Pemenne 3amaq. DiieMeHTHI

Conepkanue yq4eOHOTO Marepuaa

OnemenTsl KoMOUHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIIOKEHHE U YMHOKCHHE

KOMOWHATOPHKH, CTATUCTHKH U BEPOSITHOCTEH 2
TEOPUU BEPOSITHOCTEN KonTpossHas pabota
Pa3nen 13. YpaBHeHUsI 1 HEPaBEHCTBA 14 OK-01, OK-02,
Tema 13.1 Coneprxanme yueOHOTO MaTepuana OK-03, OK-04,
PaBHOCUIIBHOCTB YpaBHEHUN U PaBHOCuNBbHOCT ypaBHeHHUH u HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBbI OK-05, OK-06,
HepaBeHCTB. OOIIHe METOIbI PaBHOCUJIBHBIX TIEpeXoJax B ypaBHEHHUSX W HepaBeHCTBax. OOIuMe METO/bl pelIeHUs OK-07
pelieHus YpaBHEHUM: Mepexo] OT paBeHCTBA (PYHKIUN K PaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX 4
(GyHKIMM, METOJ pa3lio’KeHHsS Ha MHOXKUTENIHM, METOJl BBEJIEHUS HOBOW IMEPEMEHHOI,
(YHKIIMOHATBHO-TpaQUUECKU METOT
KombuampoBanHoe 3ansTre
Onpenenenne moayins. PackpeiTe Moayis o onpenenenuto. [Ipocreiiimne ypaBHeHuUs: U
HEpaBeHCTBa ¢ MoayJeM. [IpuMeHeHrne paBHOCUIIBHBIX IEPEXOOB B ONPEACICHHBIX
TUIAX YPAaBHEHUI W HEPABEHCTB C MOJYJIEM
KombOuaMpoBaHHOE 3aHsTHE
KombuampoBanHoE 3aHsTHE
Tema 13.2 IIpodeccnonabHO-OpUEHTHPOBAHHOE COepPKaHMe (COAepP:KaHUE PUKJIIATHOTO
CocraBiieHHE U pELICHHE MO/1YJIfA)
npodeccroHalbHBIX 3aj1a4 C Pemienne TeKCTOBBIX 3a71a4 MPO(PEeCcCHOHATBHOTO COJEepKAHUS 8
IIOMOIIIbIO YPABHEHUI [IpakTuueckue 3aHATHS
Tema 13.3 Conepkanue ydeOHOro MaTepuasa
Pewrenue 3anau. YpaBHeHus u OO01re MeToIbl pelIeHus: ypaBHEHU. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C
HEpaBEHCTBA napameTpamu 2
[IpakTuueckoe 3aHsiTHE
IIpomexyTouynas arrecranus (JK3ameH) 6
Bcero: ‘ 282




3.

YcaoBus peanu3auuy NporpaMMsbl 001e00pa3oBaTeIbHOM AUCHHILTUHBI «MaTeMaTHKa»
3.1. Ocnamenne y4e0HOro kaduHera

Jnist peanu3anuu mporpaMmsel ya4eOHOM TUCIUIUTHHBL «MaTeMaTuka» mpeaycMOTpeH
kabuHer " MaTeMaTHYCCKUX U €CTECTBEHHOHAYYHBIX JIMCIMILIAH"

HauMeHOBaHue ayauropuu u3 nepedns PI'OC

OCHAILCHHBIN:

3.1.1. MarepuanbHO-TEXHUYECKUM 00OpyI0BaHUEM (M3 TACIIOPTA):

HanmenoBanue momenieHni/Ne OcHameHHOCTh KabuHeTa/m1abopaToprun/MacTepCcKon
ayIUTOPUU qutst peanuzanuu OOIT
[Tnomanp momemenus 48 KB. M
209 Yucio nocanoddbix Mect — 30
Crymes 30

Cron npenogaBarenbckuii 1
Jlocka HacTeHHas 2
[Ipoextop_1

Okpan 1

[lepconanbHblil KOMIBIOTED 1
Hocka aynutopHas 1

Crumat cucrema 1

Kamrosu 4

3.1.2. [IporpaMMHO-METOAMYECKUM OOECIICUCHUEM

Ne HaunmenoBanue KonunuecTBo
/11 IIT.
1 YyeOHble BH1€0(DUITEMBI ITo mporpamme 26.01.07
2 [Ipesenranmu ITo mporpamme 26.01.07

3.2. UndopmannonHoe obecriedeHUe peaau3anum mNporpamMmmbl

B 6ubnuoTteunsiii hoHa KaOuHETa BXOAAT YUSOHUKH, YICOHO-METOIMUECKHE KOMILIEKTHI
(YMK) (B T.4. m MyJIbTHMEAMIHBIEC), 00ECIICUYNBAIOIINE OCBOCHHUE YYCOHOW IMCIUILUIMHBI
«MarteMaruka, PEKOMEHIOBaHHBIC  JIJIS UCIOJB30BaHUsA B NPOGECCHOHATBHBIX
00pa30BaTEIIbHBIX OPraHU3AlUAX, PEATMIYIOIUX O00pa30BaTEIbHYI0 MPOTPAMMYy CpPEIHETO
obmero oopazoBanus B npeaenax OIIOIT CITO na 6a3e ocHOBHOTO 00IIero oOpa3oBaHMs, HE
CTapIIe MMATH JET ¢ MOMEHTA U3IaHusl.

PekoMeHIOBaHHBIC I€YaTHBIC H3JAHUSA [0 pealu3alud  00Ieo0pa3oBaTeIbHOM
JTUCIUILTAHBI IPEICTABICHBI B METOUYECKUX PEKOMEHIAIUAX [0 OpraHu3aluu 00ydeHHs.

bubnuoreunsit  ¢doHn KaOMHeTa MOXET OBITh  JOMOJHEH  JHIMKIOTEAUSIMU,
CIIPaBOYHHKAMHU, HAy4yHOU, HAy4HO-TIOMYJISPHOW U JpYyroid IUTEpaTypoil Mo BoOIpocam
00IIECTBOBETYECKOTO 00pa30BaHUSI.

B nmporecce ocBoeHus mporpammbl y4eOHOU TUCIUIUTMHEI «MaTemMaTukay o0yJaromuecs
JOJKHBI WMETh BO3MOXKHOCTH JIOCTYMa K OJJIGKTPOHHBIM y4eOHBIM MarepuajamM |
oOpa3oBaTeNbHBIM pecypcaM, HWMEIOIUMCS B CBOOOJHOM JOCTyne B ceTd HWHTepHeT
(PMEKTPOHHBIM KHUTAM, JIOKYMEHTaM, XpECTOMATHUSM, IMpaKTUKymMaMm, TecTaM U JPYTUM
10I00HBIM pecypcam).




1. OcHOBHBIE TEYATHDBIE U3TAHUA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e m3ag., crep. - M: KHOPYC, 2022.
(Cpennee npodeccnonanbrHOE 00pa30BaHUE)

2. Maremaruka: anrebpa W Hadajla MaTEeMaTHYECKOT'O aHaim3a, reoMeTpus. Anredpa u
Hayajia MaTemaruueckoro afainusa. 10-11 kmace. Anumos LI A., Koaarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsenienue, 2022.

3. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHaW3a, reoMeTpus. ['eomerpus.
10-11 xnacc. ArtanacsH JI.C., byryzoB B.®., Kagomnes C.b. u apyrue. - M: IIpocBemienue,
2022.

4. MaremaTuka: aiarebpa M Hayajlla MaTeMaTH4eCKOro aHaiau3a, reomerpus. 10-11
KJlacchl. AnreOpa 1 Hayajla MaTemMaThueckoro aHanusa. B 2 4. Yacts 1: YueOHuK 11 yyamumxcs
00pasoBaTeNbHBIX opranu3aiuii (6azoBeiii ypoeHs)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3aayHuK U1 ydaluxcs o0pa3oBareabHbIX Opranu3anuii (6a30Bbiit ypoBeHb)/ Mopakosuy AT
u apyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3suna, 2022.

6. Maremaruka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHaimW3a, reoMeTpus. Anredpa u
Havana MateMmatuueckoro aHanmsa. 10 kmacc. Hukonbckuit C.M., [loranmoB M.K., Pemetnukos
H.H. u apyrue. - M: [Ipocsemenue, 2022.

7. Maremarnka: anrebpa W Hadajla MaTeMaTHYECKOTO aHaIW3a, reoMeTpus. Anredpa u
Havana MateMmatuueckoro aHanmsa. 11 kmacc. Hukonbckuit C.M., [loranoB M.K., PemeTnukos
H.H. u apyrue. - M: [Ipocsemenue, 2022.

8. Maremaruka: anrebpa ¥ HayajJa MaTEMaTHMYeCcKOTO  aHalM3a, TeOMETpUs.
I'eometpus.10-11 xmacc. IloropemoB A.B. Maremartuka: anreOpa u Hadajga MaTEMaTHYECKOTO
aHanuza, reometpus. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M: IIpocsemenue, 2022.

9. Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOIO aHaiau3a, reoMmerpus. ['eomeTpus.
10 xnacc. AnekcanapoB A.Jl., Bepuep A.JIL., Peixuk B.U. - M: IIpocsenienne, 2021.

10. MaremaTuka: anrebpa ¥ Hayaja MaTeMaTHYECKOTO aHajau3a, reoMeTpus. ['eomeTpus.
11 xnacc. AnekcanapoB A.Jl., Bepuep A.JIL., Peixuk B.U. - M: IIpocBenienne, 2021.

11. Maremaruka: anreOpa M Hayala MaTeMaTU4YecKoro aHanuza, reomerpus. 10
knacc. Bepuep A.JL., Kapm A.Il. U3narensctBo "lIlpocBemenue". 2022

12. Martemaruka: anredpa u Hayaja MaTeMaTHYECKOT0 aHanu3a, reometpus 11 kiacc.
Bepuep A.JL., Kapr A.I1. U3parensctBo "lIIpocBemenue”. 2022

13. Martemaruka: anredpa 1 Hauanaa MaTeMaTUYECKOTO aHaln3a, reoMeTpus. Anredpa
W HayajJla MareMarudeckoro a”aims3a (B 2 dvactsax) (B 2 wyactax). 10-11 xmacc. Yacte 1:
Mopakosuu A.I'., CemenoB IL.B.; YHacte 2: Mopakosuu A.I'. u apyrue; moja penakuueit
Mopakosuya Al'. "MOLL MHEMO3MHA". 2022

14. Martemaruka: anredpa v Hayana MaTeMaTUYECKOro aHanu3a, reoMeTpus. Airedpa
U Haydaja MareMarudeckoro aHanusa. 10 xnacc. Mypasun I'.K., Mypasuna O.B. HU3znarenscTBo
"[IpocBemienue".2022

15. Matemaruka: anredpa 1 Hayaia MaTeMaTHYeCKOro aHanu3a, reoMeTpus. Airedpa
U Haydaja MareMarndeckoro aHanmmsa. 11 kmacc. Mypasun I'.K., Mypasuna O.B. U3natenscTBo
"[IpocBemienue".2022

16. MaremaTnka: anredpa M Hayala MaTeMaTUYECKOTO aHallu3a, TEeOMETpHS.
I'eomerpus. 10 ximacc. CmupHoB B.A., CmupnoBa .M. "U3snarensctBo "IIpocBenienne".2022
17. MaremaTnka: anrebpa W Hadajla MaTeMaTUYEeCKOTO aHalu3a, TeOMEeTpHs.

I'eomerpus. 11 kmacc. CmupHoB B.A., CmupnoBa .M. UznarensctBo "[Ipocemenue”.2022



18. Maremaruka. I'eomerpusi. 10 kmacc. Mepsnsak A.I'., Homuposckuit [I.A.,
[Mononckuit B.b.,, Sxup M.C.; mnon penakuueir Ilomonsckoro B.E. W3parenbctBo
"IIpoceemenue".2022

19. Maremaruka. I'eomerpusi. 11 kmacc. Mepsnsak A.I'., Homuposckuit [I.A.,
[Mononckuit B.b., Sxup M.C.; mnon penakuueit Ilomonsckoro B.E. "W3marenscTBO
"IIpoceemenue".2022

20. Maremaruka: anreOpa u Hadaja MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa
W Hayajia maremMaruyeckoro ananmu3a. 10 xmacc. Bunenkun H.S.,MBames-Mycaros O.C.,
HIBapoypn C.1. "MOLl MHEMO3HWHA".2022

21. Maremaruka: aaredpa W Havaja MaTeMAaTHYECKOTO aHAlM3a, TeoMeTpus. AnredOpa u

Hayaja MareMaruueckoro aHamm3a. 11 xmacc. Bumenkwun H.S., WBames-Mycato O.C.,
Isapioypn C.1. "MOL] MHEMO3HWHA 2021

2. DJIeKTPOHHBbIE U3IaHUSA

1. Beepoccwuiickue natepaer-onumnuaisl. - URL: https://online-olympiad.ru / (nara
obpamenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIH.

2. Enunas xosutekius mudpoBbix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamienus: 08.07.2022). - TekcT: 3JEKTPOHHBI.

3. Hudopmarnronnas cucrema «EnnHoe OKHO 0CTyma K 00pa30BaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mata oopamienus: 02.07.2022). - Tekcr:
3IEKTPOHHBIMN.

4. Hayunas snexrponnas oudaunoreka (H2B). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

5. OTkpeITHI KOUTEK. MaTemaruka. - URL.: https://mathematics.ru / (mara
obpamienns: 08.06.2022). - TekcT: 37EKTPOHHBIH.

6. IToBTopuM matematuky. - URL: http://www.mathteachers.narod.ru / (nara
obOpamienus: 12.07.2022). - TekcT: 3ME€KTPOHHBIMH.

7. CrpaBOYHUK 110 MaTEMaTUKE JJIs IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamienus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsis MaTemaTHueckas naTepHeT mikoia. - URL: http://www.bymath.net/

(mara oopamenus: 12.07.2022). - TekcT: 2IEKTPOHHBIN.

9. ®epepanbubiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nara
ooparmenus: 02.07.2022). - TekcT: 3EeKTPOHHBIMH.
deepanbHbIil 1IeHTp HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 2IeKTPOHHBIN
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4, KOHTPOJIL U OICHKA PE3YyJIbTATOB OCBOCHUSA 06m606pa30B3TeHLHOI7I AUCIHHUIIIMHBI

KoHTposb 1 o11eHKa pe3ylbTaTOB OCBOSHHS 00111e00pa30BaTeIbHOMN TUCIIUITIIUHEI
PacKpBIBAIOTCS Yepe3 JINYHOCTHBIE, METAIIPEIMETHBIC, JUCHUIIMHAPHBIC PE3yIbTATHI,
HarpaBJeHHbIC Ha (POpMUPOBaHHIE OOIIMX KOMIIETEHIMH M0 pa3aesaM U TeMaM COACpIKaHUs
y4eOHOTO MaTepHaa.

Copneprxanme 0011eo0pa3zoBaTeIbHON TUCIMITIMHBL «MaTeMaTnka» HalpaBleHO Ha
dbopmupoBanne obumx komrereHnuii OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, u
COTIPSDKEHBI C IOCTH)KEHHUEM 00pa30BaTeIbHBIX PE3yabTaToOB, periaMmeHTupoBaHHbIX T'OC
COO.

OnenuBanue 00pa30BaTEIBHBIX PE3YIBTATOB 0OYJAONINXCS B TIPOIIECCE OCBOCHUS UMHU
cojiepkaHus 00111e00pa30BaTEIbHON YUeOHOW JUCITUTUIMHBI «MaTemMaTHka» Ha YPOBHE CPEIHETO
podeccnoHaIbHOTO 00pa30BaHUsI ABIISETCS CYIIECTBEHHBIM 3B€HOM Yy4eOHOT0 Mpoliecca.
[lenecoobpa3zHo MPOBOIUTH OLIEHUBAHUE 00Pa30BATENbHBIX PE3YITATOB B X0OJI€ U3YUECHHUS
Ka)/I0TO pazziena o0pa3oBaTeIbHOM nporpamMmbl. [ opraHu3aiuy v IpoBeISHHS OIEHOYHBIX
MIPOIIETyP MCIIOJIB3YIOTCS KaK TOTOBBIE CPEACTBA OLEHUBAHHUS, IPE/ICTABICHHBIC B TICHXOJIOTO-
MeIarOTHYECKOM M METOTUYECKOH JIUTepaType, Tak U CaMOCTOSITENIbHO Pa3pabOoTaHHBIH
WHCTPYMEHTApHUI OLICHKHU.

BaxxHBIM CpeIcTBOM OIIEHKH 00pa30BaTEeNbHBIX PE3YIBTATOB BBICTYIIAIOT ydeOHBIC
3aJJaHHsl, TIPOBEPSIONINE CIOCOOHOCTH K PEIICHUI0 YIeOHO-TT03HABATEIBHBIX M YUeOHO-
MPaKTUYECKUX 3aJa4, IPeanoJiaraiomne BapuaTuBHbIE MyTH PEIIeHHs], KOMIIJIEKCHbIE 3aJaHMs,
OpUEHTUPOBAHHBIE HA MPOBEPKY 1IEJIOT0 KOMIUIEKCA YMEHHM, KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHBIE 3a/IaHUS, IO3BOJISIONINE OIICHUBATh CPOPMUPOBAHHOCTD I'PYIIIIBI PA3INYHBIX
YMEHHH 1 0a3upyronirecst Ha KOHTEKCTE COLIMAIbHBIX CUTYaLUH.

[Ipouenypa oueHnBaHus 00pa30BaTENbHBIX PE3YIHTATOB 00YUAIOIINXCS BEAETCS
KaXKIIbIM IIperojiaBaTesieM B X0JIe CTapTOBOM, TEKyIIeH, TPOMEKYTOUHOM THarHOCTHKHU.

Pe3ynbTarhl cTapTOBOM AMATHOCTUKH CIYKAT OCHOBAaHUEM JIJIsl KOPPEKTUPOBKU YUEOHBIX
MPOrpaMM U MHAUBHUAYaTU3alUN Y4eOHON AESITETbHOCTH 00YyUYaIOUIerocs, TPYIIIbI B LIETIOM.

B Tekyieii tuarnocTuke npoleaypa OleHUBaHUs MOXKET ObITh OpraHU30BaHa
MIOCPEJICTBOM:

- OLIEHUBAHUS PE3YJIbTaTOB YCTHOTO OIPOCa;

-OLICHUBAHUS BBITIOJHEHUSI TIO3HABATEIIBHBIX 3a/IaHUH;

- OLIEHUBAHUE PE3yJIbTaTOB TECTUPOBAHHUSL.

[Ipu opranuzanuu u NpoBEACHUN MPOLIEAYPHI OLIEHUBAHUS 00pa30BaTEIbHBIX
PE3yNbTaTOB 00YJAIOMIMXCS 11eJ1IecO00pa3HO MPETyCMOTPETh BO3MOXKHOCTh CAMOOIICHKU U
B3aMMOOIIEHKHU 3HaHUI/yMeHuit oOyuatontuxcs. [IpenmeTom orieHUBaHUS SBISIFOTCS] HE TOJBKO
UTOrOBbIe 00pa30BaTeNIbHbIE PE3YNIbTAThl, HO M JUHAMUKA U3MEHEHUH 3TUX PE3YyJIbTaTOB B
IIpOIECcCe BCEro U3YUEHUS M OCBOEHUS CO/IEpKaHUsl yueOHOM TUCIMITIIMHBIL.

Heo0x011M0 yuuTHIBaTh, UTO U3y4EHHE MaTeMaTHKHU IPEAyCMaTPUBAET KaK Pa3BUTHE
YCTHOM, TaK U pa3BUTHE MHUCbMEHHOMN pedn; I0TOMY LeJIeCO00pa3HO BhIICPKUBATh
COOTBETCTBYIOIIHE MTPOMOPIMH B CIOcO0aX MpeAbsABICHUS 3aJaHUN U popMaTax 0KUAaEMbIX
OTBETOB.

TpeboBanus, mapaMeTpsl U KPUTEPUHU OLIEHOYHOM MPOLEyphl JOKHBI OBITh U3BECTHBI
oOyyaromumcs 3apaHee, 710 HeOCPEACTBEHHOT0 MPOBEICHHsI TPOIeIyphl OLIEHUBAHMSI, BKITIOUast
CaMOOIIEHKY U B3aUMOOIIEHKY. [10 BO3MOKHOCTH, MapaMeTpbl U KPUTEPUHU OLICHKH JJOJDKHBI
pa3pabaTbIBaThCs U 0OCYKIAThCs MPENoIaBaTeNIeM COBMECTHO ¢ CAMUMU O0YYaIOIIMMHUCS.



Ka)K[[OMy napaMeTpy OUCHKU AOJDKHBI COOTBCTCTBOBATH KPUTCPHUU OLICHKU: 3a UTO

BBICTABJIACTCA Ta WJIM MHAA OLICHKA, B CJIydac OaIbHOMI OLICHKHU - TO WJIHN MHOC KOJINYCCTBO

0aJlIoB.

Oomasi/npodeccuonanbHasi

Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTeHIUsI MepONnpPHUsITHS

OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 T1-0/ct, 1.4, 1.5, | TectupoBanue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npoeCcCHOHATBHOMI 12) §= Tempi 2.1,2.2,2.3,2.4,2.5TI-0/c, | Maremaruueckuit
ACATEIBHOCTH P 3, Temsi 3.1, 3.2, 3.3 To/c, 3.4 PHTATT
TPUMCHHUTCIIRHO P 4, Temsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAUBUAYa/IbHAS
K Pa3JINYHBIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTETbHAS

PS5, Temsr 5.1,5.2 paborta

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ynbTaToOB

P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 IT-0/c,7.8,7.9, 7.10 IT-o/c,

MPAKTHYECKUX padboT
3anuTa TBOPYECKUX

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

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHJUBUTyaJIbHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOCKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, Kontponbnas pabora

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

P12, Temsr 12.1,12.2, 12.3, 12.4 SK3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3 3a/laHui
OK 02. HUcniones3oBars P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
COBPEMEHHBIC CPEJICTBA 1.6 YCTHBIN ompoc
[IOMCKA, aHAIM3a U P2, Tembi 2.1,2.2,2.3, 2.4, 2.5 I1-0/¢, | Maremaruueckuii
HHTCprpeTatn 1232 Tewmst 3.1, 3.2, 3.3 TT-o/c, 3.4 AMITART
HHpopMaluH, 1 p 4’, TeMbl 4.i, 4.’2, 4.3, 4.4,’ 4.5, 4.6, | BmMBATyaIbHAS
nH(OPMaHOHHBIE 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
TEXHOJIOTUU JJIs P 5, Temsr 5.1, 5.2 paboTta
BBITIOJIHEHHSI 3314 P 6, Temni 6.1, 6.2, 6.3,6.4,6.5,6.6, | Ilpencrasnenne
npodeccHoHaTbHOM 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ysIbTaToB
JIEATENbHOCTH P 7, Temsi 7.1,7.2,7.3,7.4,7.5,7.6, | TPaKTU4eCcKux pabot

7.7 I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 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 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

3anura TBOPYECKUX
pabot

3amura
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTpomnbnas pabota
Brimonnenue
SK3aMeHAaIlMOHHBIX
3aJaHuM

UIpogheccuonanvroe-opuenmuposantoe cooepoicarue




P 13, Temsr 13.1, 13.2, 13.3

OK 03. [TnanupoBats u
peann30BbIBATH COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE PAa3BUTHE,
HPEANPUHUMATEILCKYIO
JeSATSILHOCTD B
npodeccuoHansHOU cdepe,
UCII0JIb30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHIX

P 1, Tema 1.1, 1.2, 1.3 TI-0/c, 1.4, 1.5,
1.6

P2, Temn 2.1, 2.2,2.3, 2.4, 2.5 IT-0/c,
2.6

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

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 11-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Tems1 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,
7.7 11-0/¢,7.8,7.9, 7.10 II-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, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 [T-o/c,

TectupoBanue
VYerHbIM onpoc
Marematnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToOB
MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabot

3amura
WH/INBUTyaJIbHBIX
MIPOEKTOB
KonTponbhas pabora

11.4,11.5,11.6 IT-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIlMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3 3aJIaHUM
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
B3aMOJEHCTBOBATh U 1.6 YcTHbI onpoc
paboTaTh B KOJIJIEKTUBE U 12) éﬂ Tewmbi 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnaeckuit
KOMatAe P 3, Tems 3.1, 3.2, 3.3 TT-o/c, 3.4 AMICTAHT
P 4, Tewms 4.1, 42, 43, 4.4, 4.5, 4.6, | VIHAUBUIyaTbHAs
4.71l-o0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHAA
P 5, Temsr 5.1,5.2 pabora
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasienune
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToB

P7,Temnr 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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 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 IT-o0/c,

MPAKTHYECKUX padoT
3ammTa TBOPYECKUX
pador

3amuTa
WH/IMBUTyaJIbHBIX
IIPOEKTOB
KonTposbHas padota

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

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIlMOHHBIX

P 13, Tems 13.1, 13.2, 13.3 3a1aHui
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO ¥ IIUCEMEHHYIO 1.6 YcTHBIN onpoc
KOMMYHHKAIIHIO Ha P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/c, MaTeMaTHuecKuit
TOCYIapCTBEHHOM $I3bIKE 1232 Temtr 3.1.3.2. 3.3 Tl-o/c. 3.4 JIUKTAHT
Poccuiickoit deneparuu ¢ P 4” TeMmbl 4'1’, 4"2, 43, 4. 4: 45, 4.6, WuauBuayansHas
y4eToOM 0COOEHHOCTEH CaMOCTOSITEIbHAS

4.711-0/c, 4.8,4.9,4.10,4.11




COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 TT-0/c, 1.4, 1.5,
1.6

P2, Temn 2.1, 2.2,2.3,2.4, 2.5 IT-0/c,
2.6

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

paborta
IIpencraBienue
pe3ynbTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX

P 4, Temsi 4.1, 42, 43, 4.4, 4.5, 4.6, | Pa0OT

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 amura

PS5, Temn 5.1, 5.2 VHIUBUTyJIbHBIX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IPOECKTOB

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o0/c, 6.11 Kontponbsnas pabora

P 7, Temwr 7.1,7.2,7.3,7.4,7.5, 7.6, Brinosinenue

7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c, SK3aMEHAIlMOHHBIX

7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17 | 3amaHuii

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

P9, Temsr 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 IT-o/c,

11.4,11.5, 11.6 Tl-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 IT-o/c, 14.6P 9, Temn1 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, 11.3 IT-o0/c,

11.4,11.5, 11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3
OK 06. ITposBisTH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
IpaXJaHCKO- 1.6 VCTHBII ompoc
HaTPUOTHYECKYFO TIO3HIMIO, P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MareMaTuyecKuii
CMOHCTPHPOBATS 6.7T1-0/c, 6.8, 6.9, 6.10 T1-0/c, 6.11 | o
OCO3HAHHOE MMOBEJICHHUE HA P7,Teme17.1,7.2,73,7.4,75,7.6, UnauBuyanbHas
OCHOBE TPaJULUOHHBIX 7.711-0/c,7.8,7.9, 7.10 II-o/c, caMoCTOSITeNNbHAs
00IIICUCTOBEUCCKIX 7.11,7.12,7.13, 7.14, 7.15, 7.16, 7.17 paboTa
LIEHHOCTEH, B TOM YHUCIIE C P8, Temn1 8.1,8.2,8.3,8.4,8.5,8.6 I[Ipencrasnenue
YYETOM FapMOHU3ALNH P 14, PE3yINbTaToB

MEXHALMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOILIEHHH, MPUMEHSTh
CTaHIapPThHI
AHTUKOPPYINLIMOHHOTO
MIOBEACHHUS

NPaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

3amura
WH/IMBUTyaJIbHBIX
MPOEKTOB
KonTtposnbsHas pabota




Brinosanenue

AK3aMEHAllMOHHBIX
3alaHU I
OK 07. CoxelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAKOUIEH 1.6 YcrHbIM onpoc
CpEIBL, PECYPCOCOEPEKEHUIO, 12) §= Tempi 2.1,2.2,2.3,2.4,2.5T-0/c, | Maremaruueckuit
MPUMCRATE SHARIL 0O P 3, Temsi 3.1, 3.2, 3.3 To/c, 3.4 ST
M3MCHCHHUH KIUMaTta, P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAUBUAYa/IbHAS
MMPUHIOMWIIBI Gepe)KJII/IBOFO 4.7 11-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAsA
MPOU3BOICTBA, Y3((HEKTHBHO P 5, Temsr 5.1,5.2 pabota
JNEUCTBOBATH B P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
YPE3BBIYANHBIX CUTYalHSAX 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3ynbTaToB

P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-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

MPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabot

3amura
WH/INBUTYaJIbHBIX
MIPOEKTOB
KonTponshas pabora
Beinonnenue
9K3aMEHALMOHHBIX
3aJaHui
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