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1. ITACITIOPT ITPOI'PAMMBI JTUCIHHHAIIJIMHBI
«MareMaTHuKa»

1.1. O6aacTh NpUMeHEeHHsI MPOrPAMMBbI

Pabouass mporpamMma guCHUIUIMHBI «MaTeMaTHKa» SIBISIETCS OO0S3aTENBHONW YacThIO
MporpaMMbl TOATOTOBKH crienraincToB cpeaHero 38eHa (IIIICC3) nmo cnenuansroctu 09.02.09 Bed-
pa3paboTka u peanmuzyeTcs Ha 1 Kypce.

1.2. MecTO0 IMCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNpodecCHOHAIBbHOH 00pa3oBaTe/ibLHOI
NPOrpamMMbl

MaremaTnka sBIsieTCs NPOQWIBHOW  AMCUMIUIMHOW — 0011e00pa30BaTeIbHOTO  ITUKIIA
MIPOrPaMMBbI MOATOTOBKH CIIEIUATMCTOB CPEAHETO 3BEHA 110 CIEIMATBFHOCTAM TEXHUYECKOTO MPOdHIs
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHusl.

1.3. Iles1u ¥ 3a1a44 AUCHUILINHBI — TPeOOBAHHS K Pe3yJIbTATaM OCBOEHHS THCHHUILIMHBI

CopneprkaHue mporpamMMbl 00111e00pa30BaTEeIbHOMN AUCIUIUIMHBI «MaTeMaTHKa) HapaBICHO
Ha JIOCTMXKEHHE pe3ynbTaroB ee uszydeHuss B coorBerctBUM ¢ PI'OC COO c¢ yuerom
npodecCHOHaIbHOM HAIPaBICHHOCTH.

1.4. Pe3yabTaThl 0CBOCHHUS JHCHMILINHBI



O01mme kKoMneTeHINN

Ilianupyemblie pe3yabTaTbl 00y4eHUs

Oomue

I[ncumumﬂapnme

OK 01. Beibupats criocoObt
pelIcHHs 3324
poQeCCUuOHATBHON

e TCIILHOCTH MPUMEHUTEITHHO
K pa3JIMYHBIM KOHTEKCTaM

B dactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTH
MacTepcTBa, Tpy10Jito0ue;

- TOTOBHOCTh K aKTUBHOM JICSITCIHHOCTH
TEXHOJOTMYECKON U COLMAIIBHON HAIIPaBICHHOCTH,
CITIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaIbHON
e TeIbHOCTH,

OBnazieHre yHUBEPCAIbHBIMU Y4EOHBIMU
[MO03HABATEIIbHBIMM ACHCTBUSIMU:

a) 6a30BBIC TOTUUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (OPMYIUPOBATH U
AKTYaJTM3UpPOBAThH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBIN IPU3HAK WU
OCHOBaHUs JJI CPAaBHEHMsI, KJIacCU(UKAIIMU U
0000IIECHHS;

- ONPE/EIATD LIeNU A TENbHOCTH, 33/1aBaTh
mapamMeTpbl U KPUTEPUHU UX TOCTHKCHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
[paccCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B ACATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLIEHUBATh PUCKHU

HOC.HGI[CTBI/II\/'I ACATCIIbHOCTH,

-BJIaI€Th METOAaMH A0Ka3aTCJIbCTB, aJlTOPUTMAaMH PCHICHUA 3aay;

yMeHHe (OpMYITUpPOBATH OMpEACNCHUsl, aKCUOMBI M TEOPEMBI,
[PUMEHSTh WX, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHHUS B XOE
[pEIICHUS 3a]1a4;

- YMETh OIIEPUPOBATH MOHATHUSMU: CTETICHb YMCIIA, Jorapudm ducia;

IYMCHHC BBIIIOJIHATG BBIYHCIICHHUC 3HAYCHUH U Hp606pa30BaHI/I$I

BHIDRKEHUI €O CTemeHsMH W Jorapudmamu, mnpeoOpa3oBaHUs
IMPOOHO-paIIMOHATBHBIX BEIPAKCHUH;
- yMETh OIIepUPOBAThH MNOHATUSMHU: panMoHaIbHbIE,

ppalMoHalbHble, NOKa3aTelbHbIe, CTENEeHHbIE, Jorapu(pMUUecKue,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

byHKIIHS,
(byHKIMS, IPOU3BOIHAS, NIEPBOOOpa3Hasi, ONPEEIEHHbIM HHTETpa;

[yMEHue GbyHKIHH,
MICIIOJNIb3YSl CIIPAaBOYHBIE MaTE€pUalbl; HCCIEN0BaTh B MPOCTEHUIINX

- YMCTb ONCpUpPOBATH MOHATUAMMU: HCIIPCPhIBHAS

HaXOOUTh IMPOU3BOAHBIC SJICMCHTApPHBIX
ciydasix (YHKIMM Ha MOHOTOHHOCTb, HAXOJIWUTh HaWOOIBINHE H
HAaUMEHBIIINE 3HAYeHUs (PYHKIUHN; CTPOUTH TpadUKU MHOTOUJICHOB C
MCIIOJIb30BaHMEM ammapara MaTeMaTHYeCKOTO aHajin3a; MPUMEHSThH
[TPOM3BOHYIO NP PEIICHUU 3a7a4 Ha JBUKCHUE; PEIlaTh MPAKTHKO-
OpPHUCHTHUPOBAHHLIC 3a/1a4X HA HanOOJIBIIINE U HANMEHBIIINE 3HA4YCHHA,
Ha HaXO0XXIECHUE ITYTHU, CKOPOCTH U YCKOPEHU,

- YMETh ONEPUPOBATh MOHATUSAMU: pallMOHaNIbHAs (QYHKIHS,
MmokaszaTenbHast QYHKIMs, CTeTIeHHAs QYyHKIUS, JorapudMudecKas
(YHKIIHSI, TPUTOHOMETpUYECKHE (DYHKIIMH, 0OpaTHBIC (YHKIIUH,

[YMEHHUE CTPOUTH rpa)uKy U3y4YSHHBIX (DYHKIHN, UCTIOIB30BaTh

o



- pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPH PEIICHUN
PKH3HEHHBIX Tpo0ieM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJIETh HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKON U
HpOeKTHOﬁ ACATCIIbHOCTH, HABBIKAMHU PA3pPCUICHUA
po0Jem;

- BBISIBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U
AKTYyaTM3HpPOBATh 33]1auy, BBIIBUTATh TUIIOTE3Y €€
pELICHHMSI, HAXOIUTh aPTyMEHTBI JJIs JIOKA3aTelIbCTBA
CBOMX YTBEPXKIICHUI, 3a]1aBaTh apaMeTPpbl U
KPUTCPUU PEILICHUS,

- AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC PCIICHUSA
3ala4u pC3yiibTaTbl, KPUTUYCCKHU OLUCHHUBATH UX
ITOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSX;

-- YMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPaKTUYECKYIO 00JIACTH KHU3HEIEATEIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX
[peIMETHBIX 00acTel;

- BbIZIBUT'aTb HOBBIC UCHU, IPCAJIaraTtb
OpPUTMHAJIBHBIC TOAXO0AbI U PCHICHUSA
1 CIIOCOOHOCTPH MX MCIOJIB30BAaHUS B IIO3HABATEIIHLHOMN
1 COLIMATbHON TTPAKTHKE

rpaduKy Ipy U3y4EHUHU MPOLIECCOB U 3aBUCUMOCTEHN, NPU peIIEHUH
3ajiad U3 IpYrux y4eOHbIX IPEIMETOB U 3a]1a4 U3 pealbHOH KU3HU;
BHIpAKATh (OPMYIIaAMHU 3aBUCHMOCTH MEXy BETMUYNHAMU;

- YMETbh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha
MIPOIICHTHI, OJIM U YaCTH, Ha ABIKEHHE, PadOTy, CTOMMOCTH TOBapOB
1 YCIIYT, HAJIOTH, 33]]a4d U3 00JIACTH yIPaBICHUs JTUYHBIMU U
CeMEHHBIMU (PMHAHCAMU); COCTABIIATh BBIPA)KEHUS, YPAaBHEHMS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEI0BATh
[OJy4EHHOE PELICHUE U OLEHUBATh IPABO0N0I00HOCTh
[pE3yJIbTATOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: CpeHEE apU(PMETHUECKOE,
MearaHa, Haubosblliee M HAUMEHbIIEEe 3HaU€HuUs, pa3Max,
crepcus, CTaHAapTHOE OTKIOHEHHE YHUCIIOBOrO HA00Opa; yMeHHe
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMALINIO, IPEICTABICHHYIO B
rabauIax, Ha AarpamMmax, rpaukax, OTpaskarollyro CBONCTBA
[pEaTbHBIX MPOLIECCOB U SBJICHUN; PEACTABIATh HHPOPMALIHIO C
MOMOILBIO TaOJIMII U TUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
ITaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpauecKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETbh OIIEPUPOBATH MOHATHUIMU: CIIyYaHBIA OIBIT U CIIy4aliHOE
COOBITHE, BEPOATHOCTD CIy4ailHOrO COOBITHS; YMEHUE BBIYUCIIATD
BEPOATHOCTH C UCIOJIb30BaHUEM TpauIeCKUX METO/I0B; IPUMEHSTh
(bOpMYIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakThl 1 POPMYIIBI IPU PELICHUH 3a71a4; OLEHUBATh BEPOSTHOCTH
[peabHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4YaifHBIMHU BEJTHUNHAMM;
YMEHUE MPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh ONIEPUPOBATH IMOHATHUAMM: TOUKA, IPsAMas, IJIOCKOCTb,
[POCTPAHCTBO, ABYTPaHHBIN YIroJjl, CKPEIMBAOIINECS MTPSIMBIE,
MapaJuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD NPSIMBIX H IIJIOCKOCTEH,
[YTOJI MEXAY IPAMBIMH, YTOJI MEXKAY IPSIMON U INIOCKOCTBIO, YTOJI

MCIKAY MIIOCKOCTAMU, PACCTOSAHUC OT TOUKHU 0 INIOCKOCTH,
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[PACCTOSIHUE MEXIY NMPSMBIMHU, PACCTOSIHHE MEKIY TUIOCKOCTSIMH;
[YMEHHUE MCITOJIb30BaTh MPH PEIICHUHN 331a4 U3yYCHHBIC (DaKThI U
TEOPEMBI IIJIAHUMETPUH; YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB
OKPYKaIOIIETO MUPA;

- YMETh ONEPUPOBATH MMOHSATUSMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPaHHHKA, Ky0, MapajuieNienurie]], mpu3Ma, mupamua, purypa
M TIOBEPXHOCTH BpAIICHUs, IWINHAP, KOHYC, map, cgepa, CeUeHus
(bUTypHI BpalleHHsI, TUIOCKOCTh, Kacaromiascs cepsbl, IIINH/pPA,
KOHYCa, TUIOIIA b TOBEPXHOCTH MTUPAMUJIbI, IPU3MBI, KOHYCA,
[UIMHPA, U0 cepbl, 00beM KyOa, IpSIMOYTOJIbHOTO
MapajuieNienumne1a, TUpaMuIbl, TPU3MBL, [IIHHAPA, KOHYCa, [apa;
YMEHHE U300paKaTh MHOTOTPAHHHUKH M TTIOBEPXHOCTH BPAILICHUS, X
CEUYCHUS OT PYKH, C TOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U
DIICKTPOHHBIX CPEJICTB; YMEHHUE PACIO3HABATH CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MTPABUIBHBIC MHOTOTPAHHUKHY;
YMETh ONEPUPOBATH MOHATHIMHU: IBUKEHUE B IIPOCTPAHCTBE,
M0100HbBIE (PUTYPHI B MPOCTPAHCTBE; UCIOIH30BATh OTHOILICHUE
rIoIIaiel MoBepXHOCTEN 1 00beMOB OJOOHBIX (QUTYD MTPU
[PEIICHNH 33]1aY;

- YMETh BBIYUCIIATH TCOMETPHUSCKUE BETMUMHBI (IJIMHA, YTOJ,
1011216, 00BEM, IJIOMIAIb IOBEPXHOCTH ), HCIIONIB3Ys U3YICHHBIE
(hOpPMYITBI U METOJIBI,

- YMETh ONEPUPOBATH MOHATUSMU: PSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJsipHOE TPOU3BENICHUE, YTOJI MEXKAY BEKTOpaMU, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C TTIOMOIIIBIO
M3YYCHHBIX (DOPMYIT KOOPIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE
MEXTy IBYMSI TOUKAMU;

-YMETh BBIOUPATH ITOIXO AN H3yICHHBIA METO/T JIIST PEIIICHHS
Baadu, pacrlo3HaBaTh MaTeMaTndeckue (PaKThl U MaTEMaTHYCCKHE
MOJICITA B TIPUPOIHBIX M OOIIECTBEHHBIX SBJICHHSX, B HCKYCCTBE;
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[YMEHHE MPUBOJAUTH IPUMEPHI MATEMATHUECKUX OTKPBITHIA
[POCCUIICKOM U MUPOBOW MaTeMaTUYECKOW HAYKH

OK 02. Ucnosib3oBaTh
COBpEMEHHBIE CPE/ICTBA MTOKCKA,
QHAJIM3a U UHTEPIIPETAIUU
nHopMaIuu, u
H(OPMAIMOHHBIE TEXHOJIOTUN
TSI BBITIOJTHEHUS 3314
po(dhecCHOHATLHOM

e TeIIbHOCTH

B 061acTH LIEHHOCTH Hay4YHOT'O O3HAHUS:
-c(hOpMUPOBAaHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOLLECTBEHHOM IPAKTUKHU, OCHOBAHHOT'O Ha
ranore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IOJUKYJIbTYPHOM MHPE;

- COBEpPLICHCTBOBAHUE A3BIKOBOM U YATATEIbCKON
KYJIbTYpPbI KaK CPE/ICTBA B3aUMOJCHCTBUS MEXKTY
UTI0JIbMU U TTI03HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU JESITEIbHOCTH,
TOTOBHOCTH OCYHIECTBIISATH IPOEKTHYIO U
MICCIIEIOBATEIBCKYIO AESATEIbHOCTh HHAMBUAYAIBHO U
B IpyTIIE.

OBrajieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[M03HABATEJILHBIMU JIEHCTBUSAMU:

B) paboTa ¢ HHpopMmauei:

- BJIaJICTh HaBbIKaMU NOJy4eHHUS] HTHPOPMAIUHU U3
MICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYILIECTBIIATh IOUCK, aHAIN3, CHCTEMaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U
(bopM mpencTaBIeHHS;

- cO371aBaTh TEKCTHI B PA3JINYHBIX opMaTax ¢ y4eTOM
Ha3HaYeHUs] MH(QOpMAINK U LEIEeBON ayJUTOPHH,
BbIOMpas ONTUMANIbHYIO (hOpPMY MpPEACTABICHUS U
BH3YyaIH3aliy;

- OLICHUBATh IOCTOBEPHOCTb, JIESTHTUMHOCTb
MH(pOpPMaINH, €€ COOTBETCTBHUE ITPABOBBIM U

MOPAJIbHO-3TUYCCKUM HOPMaAM;

- YMETh ONEPUPOBATh TOHSATHSIMHU: palMOHATIbHAS (DYHKIUS,
rokaszarenbHass (QYHKIUS, CTereHHas (YHKIHS, JOrapupMHUecKas
(YHKLIMSI, TpUTOHOMETpHYeckue GyHKIUU, oOpaTHbIC (DYHKINH;
YMEHHE CTPOUTh TpadUKd W3YyYCHHBIX (YHKIUI, HCIOIH30BAThH
rpaduKu IpU U3YYCHHUH MPOIECCOB U 3aBHCUMOCTEH, MPU PEIICHUH
Baja4y U3 Ipyrux ydeOHBIX MPEAMETOB M 3a/1a4 U3 PEabHON JKU3HH,
BEIpAXKaTh POPMYJIaMHU 3aBUCUMOCTH MEXTY BEIIMUYNHAMU;

- YMETh OINEPUPOBATH TIOHATHUSMHU: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABCHCTBO, CHCTEMa YpPaBHCHUH W
HEPaBEHCTB, PaBHOCUJIBHOCTh YpPAaBHCHHI, HEPABCHCTB M CHCTEM,
pallMOHANIbHBIC, HWppaIlMOHAIBHBIC, II0KA3aTelIbHbIC, CTEIICHHBIC,
lorapupmMUUECKue, TPUTOHOMETPUICCKHE YPaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI; YMETh pellaTh YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBI C
[MOMOIIBIO PA3IMIHBIX IPUEMOB; pellaTh YPaBHCHUS, HEPABEHCTBA H
CHUCTEMBI C TIapaMeTpOM; MPUMEHSATh YPaBHECHHUS, HEPABEHCTBA, WX
CUCTEMBI JUISl PeIICHUS MAaTEMaTHYECKHX 3a/1a4 U 33]1a9 U3 Pa3TUIHBIX

oOnacTel HayKu U peasibHOM JKHU3HH;

- yMeTb CBOOOJHO  ONEpUPOBaTh MOHATHAMM:  JIBUXKEHHUE,
MapajyieIbHbI  TEPeHOC, CUMMETpHsl Ha IUIOCKOCTH M B
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHMe NOA00Ms, MOJ00HBIE

(Urypsl; yMeTh pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM
4KCIIe B TMPHPOJIE, WCKYCCTBE, apXHTEKType, YMETh HCIOJIh30BaTh
reOMETPUYECKHEe OTHOIICHHUS, HAXOIUTh T€OMETPHUECKUE BETHUNHBI
(ImuHa, yroJsi, IuUlomiaib, 0OBEM) MpU pPELIeHUH 3a7ad U3 JPYrux
[y9€OHBIX TIPEMETOB U U3 PEATBHON KU3HH




- UCTIOJIB30BATh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOIHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3AIMOHHBIX 33724 C COOJIFOICHUEM TPeOOBaHMIA
DPrOHOMUKHU, TEXHUKH 0€30TTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M ATUYCCKUX HOPM,
HOpPM HH(OPMAIIMOHHOH 0€301TaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3aIIUTHI
nH(opMmaruu, nHGOPMAITMOHHON 0€301aCHOCTH
ITTYHOCTH

OK 03. IlnanupoBats u
peaM30BbIBATH COOCTBEHHOE
po(hecCuOHATLHOE U
ITMYHOCTHOE Pa3BUTHE,
peAPUHIMATEBCKYIO
NeITeILHOCTD B
npodeccnoHaabHOM chepe,
MCII0JIb30BAThH 3HAHUSI 10
(uHAHCOBOM TPAaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUSIX

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUS:

-- chOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TTOBEACHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYALIUIO U TPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- 0OCO3HAaHUE JTUYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJIUTENSIM U
(W) APYTUM 4YJieHAM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOT'O MPUHATHUA LICHHOCTEN CEMENHON
PKU3HU B COOTBETCTBUM C TPAJULIUSAMH HAPOJOB
Poccuu;

OBJajieHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
ITEHCTBUSIMU:

a) caMOOpTaHU3aLUs:

- CAMOCTOSITEIFHO OCYIIIECTBIIATH MO3HABATEIHHYIO
MesITeTbHOCTD, BBISIBJISTH IPOOJIEMBI, CTABUTH U
(bopMyTUpPOBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHOI 1eATEeIbHOCTH U )KU3HEHHBIX

CUTYyal X,

- YMETh OIIEPUPOBATH IIOHATUSIMHU: PallHOHAJIBLHBIE,
HMPpPalHOHAIBHBIC, ITIOKA3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/I‘-IeCKI/Ie,
TPUTOHOMCTPHUYCCKUEC YPABHCHUS U HEPABCHCTBA, UX CUCTCMBI,

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOIPAHHHK, CEUCHUE
MHOTOTpaHHHKA, Ky0, ImapajuieienuIe], pu3Ma, mupamuia, purypa
1 TIOBEPXHOCTh BpallleHus], HUIUHAP, KOHYC, map, chepa, CeUeHUs
(burypsl BpaleHus, MIOCKOCTb, Kacaroasics cGepbl, IUIUHAPA,
KOHYCa, II0IaAb MOBEPXHOCTU MUPAMU/IbI, IIPU3MbI, KOHYCA,
[ATUHIPA, TI0MAas chephl, 00beM Ky0a, TPsIMOYTOJIBHOTO
rapajuiesIenunesa, IMpaMuIbl, IpU3Mbl, UIHHIPA, KOHYCAa, [apa;
IYMCHUE I/I306pa)KaTb MHOTI'OIpaHHUKH Y TIOBCPXHOCTU BPAILICHUA, UX
CEUYEHHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIEKTPOHHBIX CPEACTB; YMETh PaCllO3HABATH CUMMETPHUIO B
[POCTPAHCTBE; YMETh PACO3HABATH NMPaBUIIbHBIE MHOTOTPAHHUKH,
- YMETh ONEPUPOBATH MOHATUSMU: TPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaISIpHOE TIPOM3BE/ICHUE, YTOJ MEXKIY BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YMCIIO; HAXOAUTH C TIOMOIIIBIO
M3y4eHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHUE
MEXTy ABYMSI TOYKAMHU




- CaMOCTOSITENIBHO COCTABIIATH IUIAH PEILCHUS
[IPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO
[IMPOKOM 3pYIUIIMH B pa3HbIX 00JaCTIX 3HAHUH,
[IOCTOSIHHO ITOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIBTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICII0JIb30BaTh MPUEMbI pe(IIEKCUU JUIsl OLICHKH
CUTYalluu, BBIOOpa BEPHOIO PELLIECHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIA UHTEIJIEKT, MPEoaratonui
C(OPMHPOBAHHOCTD:

ITOCTHMKEHUIO LIEJIA U YCIIEXY, ONITUMHU3M,
CBOMX BO3MO>KHOCTEM;

- SMIIATHH, BKIIOYAIOIIEH cCIOCOOHOCTh TOHUMATh
COUYBCTBHIO U COINEPEKUBAHUIO;

BBICTPAWBaTh OTHOLIEHHUS C IPYTUMHU JIOIbMHU,

3a00TUTHCS, IPOSBIATH HHTEPEC U pa3periaTh
KOH(JINKTHI

BHYTPCHHEH MOTHUBALMU, BKIIIOYAOIIEH CTPEMIICHUE K
MHHULMATUBHOCTh, YMEHUE ACHCTBOBATh, UCXOI U3
APMOILMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATh €TI0
[IpU OCYIIECTBIEHUN KOMMYHUKAIIUH, CHOCOOHOCTH K

- COIMAJIbHBIX HaBBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH

OK 04. DddexTrBHO
B3alMOJICIICTBOBATH U pabOTATh
B KOJUIEKTHBE U KOMaH e

CaMOOITPEACTICHUTO,

[IPOEKTHOM U COLIMATIbHOM AEATEIbHOCTH;

COTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH U

-OBJIaJICHNE HABBIKAMH Y4e€OHO-HCCIIEIOBATEHCKOM,

- YMETh ONIEPUPOBATH IMOHATHSAMM: CIIYYaHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTD CIy4ailHOrO COOBITHSI; YMETh BBIYUCIIATD
BEPOSTHOCTH C UCIOJIb30BAaHHEM I'pa)ueCKUX METOJI0OB; IPUMEHSTh
(bOpMYIIBI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOMHATOPHBIE

(bakThl ¥ POPMYIIBI IPU PELICHUH 3a71a4; OLEHUBATH BEPOSTHOCTH
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OBJ1aieHuEe YHUBEPCAIbHBIMH KOMMYHHKAaTHBHBIMU
MECTBUSIMU:

0) COBMECTHasl I€SITEIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATD 1IEJIM COBMECTHOM JEATEIHHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBHUS 11O €€
ITOCTH>KEHHIO: COCTAaBJIATh IUIaH IEUCTBU,
[pactpenesnsaTh poJid C y4€TOM MHEHUNM YYaCTHUKOB
00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIMOIHATH PAOOTY B YCIOBHUSX
[pEATbHOTO, BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
[MOBEJCHUE B PA3JIUYHBIX CUTYaLUsIX, IPOSIBIATh
TBOPUYECTBO U BOOOPaKEHUE, OBITh HHUITUATHBHBIM.
OBJaJicHuEe YHUBEPCAIbHBIMU PETYISTUBHBIMU
ITEHCTBUSIMU:

) IPUHATHE ce0sl U IPYTUX JOCH:

- MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JIFOIeH
[IPU aHAJIHM3€ PE3YNbTAaTOB AEATEIbHOCTH;

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIFOJICH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIHI
ITPYroro 4yeaoBeKa

[peaIbHBIX COOBITUI; 3HAKOMCTBO CO CJIy4allHbIMHU BEJIMUYNHAMU;
YMEHUE PUBOIUTH IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMU: CTETIEHb C LEJIBIM
[10Ka3aTeleM, KOpEeHb HaTypalbHON CTENIEHU, CTENEHD C
[pallMOHAIbHBIM [IOKA3aTEeNIEM, CTENIEHD C JEMCTBUTEIbHBIM
(BeLeCTBEHHBIM) ITOKa3aTelleM, JJorapuM 4uciia, CHHYC, KOCUHYC U
TAHT'€HC NPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATUAMU: TpapUK QYHKIUH,
oOpaTHast QyHKIHS, KOMIO3UIUS (PYHKIMM, TUHEWHas QyHKIuS,
KBaapaTHIHas QYHKIHUS, CTENIeHHAs! (YHKIUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpHUYECKUE (DYHKIMH, 0OpaTHBIE TPUTOHOMETPHUYECKUE
(byHKIIMY, TOKa3aTeNnbHas U Jorapudmuyeckast QyHKINH; YMETh
CTPOUTH TpapyKu (PYHKIHI, BBIOIHATE MPEOOPa30BaHUS TPAPUKOB
(b yHKIU;

- YMETh MCIOJIb30BaTh rpaduku QyHKIMNA A1 U3y4eHUs IPOLIECCOB
1 3aBUCHMOCTEHN TP pEeIIeHUH 3a/1a4 U3 APYrHX y4eOHBIX
MPEIMETOB U U3 PealbHOM KU3HU; BEIpaXaTh (hopMyIaMu
BaBHCHMOCTH MEX/1y BETUYNHAMH,

- CBOOOJTHO OTIEPHPOBATH MOHATUSIMH: YETHOCTh (DYHKIIWH,
MEPUOTMIHOCTD (DYHKIIUU, OTPAHHYEHHOCTD ()YHKITHH,
MOHOTOHHOCTBH (DYHKIIMH, SKCTpEMYM (YHKIUHU, HAUOOJIbIIeE U
HalMEHbIIIee 3HaUeHUs! QYHKIIUU Ha IPOMEKYTKE; YMETh MPOBOAUTH
piccreioBaHue (QyHKIINH;

- YMETh MCIIOJIb30BaTh CBOIMCTBA U rpaduku QYyHKIMHA 11 pereHus
YpaBHEHHI, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOH MJI0CKOCTH MHOKECTBA PEIIEHUI ypaBHEHHIH,
HEPaBEHCTB U UX CUCTEM

OK 05. OcyuiecTBiTh yCTHYIO
Y MICHbMEHHYIO KOMMYHHKAIIHIO
Ha rOCYIapCTBEHHOM S3BIKE

Poccuiickoit @exnepanuu ¢

B 00y1acTH 5CTETHYECKOTO BOCIIUTAHHUS:
- 9CTCTUYCCKOC OTHOIICHUE K MHUPY, BKIIIOYasi
OCTCTUKY GBITa, HAayYHOT'O U TCXHUYCCKOTO

- YMETb ONEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIECKOE,
MeraHa, HauOoJiblee U HaMMEHbILee 3HAUCHMs], pa3Max,
Imicriepcus, CTaHAapTHOE OTKIOHEHHUE YHUCIIOBOrO Habopa; yMeHHe

M3BIICKATh, UHTEPIPETUPOBATH HHPOPMALIUIO, IPEJICTABICHHYIO B
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y4eTOM 0COOeHHOCTE!
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTh BOCIIPUHUMATD PA3IMYHBIE BUIbI
MCKYCCTBa, TPAAUIIUU U TBOPUYECTBO CBOETO U APYTHUX
HapO0B, OLIYLIATh 3MOLIMOHAIBHOE BO3/ICIICTBHE
MCKYCCTBA;

- YOSKICHHOCTh B 3HAYMMOCTH JIJIS1 JINYHOCTH U
00111eCTBa OTEYECTBEHHOTO U MUPOBOT'O HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAULMI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CAMOBBIPAXEHUIO B Pa3HBIX BUJIAX
MCKYCCTBA, CTPEMJICHUE TPOSIBIIATH KAUeCTBA
TBOPYECKOM JINYHOCTH;

OBiazieHue YHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
MeCTBUSIMU:

a) oO1IeHueE:

- OCYIIECTBIIATh KOMMYHHKAITUHU BO BCeX cepax
PKU3HU,

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHMUS,
MMOHUMAaTh 3HAYCHUE COIMATIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYaIui
1 CMATYaTh KOH(IUKTHI;

- Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOKO TOUKY 3pEHUS
C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB

rabyniax, Ha AuarpaMMmax, rpagukax, OTpa)xarollyro CBOMCTBa
[PEATbHBIX MTPOLIECCOB U SBJICHUI; MPEACTaBIATH HHGOPMAIUIO C
[TOMOLIbIO TAaOJIUI] U JUarpamMmm; UCCIIEN0BaTh CTATUCTUYECKUE
ITaHHbIE, B TOM YHKCIIE C IPUMEHEHHEM IpauecKuX METOI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAaHHBIN yroJl, CKPEIIUBAIOLIUECS MPSMBIE,
MapajuieIbHOCTh U NEPIIEHIUKYISIPHOCTh MPSIMBIX U MIJIOCKOCTEH,
[YTOJI MEXAY IPSIMBIMU, YTOJ MEXKIY MPSIMOU U TUIOCKOCTBIO, YTOJ
MEXTy TNIOCKOCTSMU, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
[pacCTOSIHUE MEXY MPSMBIMU, PACCTOSTHUE MEXKY MIIOCKOCTAMU;
- YMETh MCIIOJIb30BaTh MPH PEIICHUH 3aa4d H3y4eHHbIE (DaKThI U
TEOpEMBI IIJIAHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl OObEKTOB
OKpYXKaroIlero Mupa

OK 06. ITposiBIATE Tpak1aHCKO-
MaTPUOTHYECKYIO MTO3UIIHIO,
NTEeMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHIE HA OCHOBE
TpaTUIIHOHHBIX
00I11eYeIOBEYECKUX [IEHHOCTEM,
B TOM YHCJIE C YUETOM

rapMOHU3alUA

- 0OCO3HaHHE 00yYarOIIUMUCS POCCUIICKON
FpaXXAaHCKOW NIEHTUYHOCTH;

- [IeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEN MO3ULUU
ITUYHOCTH Ha OCHOBE JTyXOBHO-HPaBCTBEHHBIX
[IeHHOCTEN Hapoa0B Poccuiickon denepanuu,
MCTOPUYECKUX U HALIMOHAJIBHO-KYJIbTYPHBIX
TpaguInid, GOPMHUPOBAHNE CUCTEMBI 3HAUUMBIX

[ICHHOCTHO-CMBICJIOBBIX YCTAHOBOK,

- YMCTb pC€lIaTh TCKCTOBLIC 3a/1a41 PA3HBIX TUIIOB (B TOM 4YHCJIC HA

MMPOLCHTHI, JOJH 1N 4YaCTU, HA ABUXKCHUC, pa60Ty, CTOUMOCTBH TOBAapOB

1 YCIJIYT, HaJIOTH, 33J]a4i U3 00JIaCTH yIpaBJIeHUs JTUYHBIMU U
ceMeiTHbIMU (PMHAHCAMM); COCTABIIATH BBHIPAXKEHUS, YPABHEHMUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEI0BATh
[OJIyUEHHOE pellieHHe U OLEHUBATh MPaBIONOA00HOCTh
[pE3yJIbTaTOB;

- YMETh ONIEPUPOBATH MMOHATHUAMMU: ONPEIEICHNE, aKCUOMA, TEOpEMa,

CJIICACTBHUC, CBOﬁCTBO, IMMpHU3HAK, 10Ka3aTCJIbCTBO, PABHOCHUJILHBIC
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MEXHALMOHAIBHBIX U
MEXKPEITUTUO3HBIX OTHOILICHUN,
[IPUMEHATH CTaHIAPThI
QHTUKOPPYILIUOHHOIO
[HOBEICHUS

QHTUKOPPYILIUOHHOTO MUPOBO33PEHHUS,
[IPaBOCO3HAHUS, IKOJIOTHYECKOM KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTb LIE€IU U CTPOUTH )KU3HEHHbIE
[JIaHbI;

B gacTy rpax1aHCKOro BOCIIUTAHUS:

- OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;
- IPUHATHE TPAJULIUOHHBIX HAlIMOHAJIbHBIX,
0011e4eI0BEUYECKUX TYMAHUCTUYECKUX U
TEMOKPATUYECKUX LIEHHOCTEH;

- TOTOBHOCTb IIPOTUBOCTOSATH UAEC0JI0TUN
DKCTpEMH3Ma, HAIIHOHATN3MA, KCEHOPOOHH,
IIMCKPUMMHALIMY 110 COLUAIBHBIM, PEIIUTHO3HBIM,
[PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTD B
MHTEepecax rpaX/J1aHCKOro oOIIecTBa, y4acTBOBATh B
caMOyTIpaBJIeHHH B 00111e00pa3oBaTeIbHOM
OpraHU3alyy U IeTCKO-IOHOLIECKUX OpraHu3anusix;
- YMEHHE B3aUMOJCICTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKITUSIMU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKOU
N1eATEIbHOCTH;

[aTPUOTUYECKOTO0 BOCIIUTAHUS:

- chOpMHUPOBAHHOCTH POCCUICKOM TPaXKIaHCKOM
VMJICHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBAa OTBETCTBEHHOCTH Iepes, PonnHoN,
FOPIOCTH 3a CBOM Kpal, CBOXO PoauHy, CBOM S3BIK U
KYJIbTYpY, IPOILIOE U HACTOSILEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

- ICHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM

CUMBOJIaM, UCTOPUYCCKOMY U NIPUPOJAHOMY HACJICOUILO,

(hOpMYITUPOBKHU; YMETH (hOPMYIUPOBATH OOPaTHOE U
[TPOTUBOTMIOJIOKHOE YTBEPKACHHUE, TPUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, UCTIOIB30BaTh METOJl MATEMATHUECKOW WHIYKITUH,
[IPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS IPU PELICHUH 3a/1a4,
OIICHUBATH JIOTHUYECKYIO MTPABUIBHOCTD PACCYKICHHIA;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIMHU: MOCIEI0BATEIBHOCTD,
apuMeTHYECKasl IPOTPECCHS, TEOMETPHUYECKAs! IPOTPECCHS,
0eCKOHEYHO yOBIBaIOIIasi TEOMETPUYECKast IPOTPECCUsT; YMETh
3aJaBaTh MOCJICIOBATEIILHOCTH, B TOM YHCIIE C TTIOMOIIBIO
[PEKYpPPEHTHBIX (HOpMYIT;

- YMETh BBIOMPATH MMOAXOSIINN METO JIJIsl PEIICHUS 3a/1a4H;

[MOHMMAaHHUE 3HAYMMOCTH MaTEMATUKHU B U3y4YEHUU PUPOJHBIX U
OOLIIECTBEHHBIX MPOLIECCOB U SIBIIEHUI; YMETh Paclo3HaBaTh
[TPOSIBJICHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMETh IIPUBOJAUTH
[TPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUNCKONW U MUPOBOM
MaTeMaTH4eCKON HayKu
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MaMsTHUKaM, TPaJUIUsIM HapoaoB Poccum,
nocTkeHusiM Poccun B Hayke, HCKYyCCTBe, CIIOpTE,
TEXHOJIOTUAX U TPYAE;

- HﬂeﬁHafI y6e)KI[eHHOCTB, TOTOBHOCTD K CIIY>KCHUIO U
Bamute OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 Cy50Y;
OCBOCHHBIC 00YJAIOIIUMHUCS MEKIIPEIMETHBIE
MOHSATHUS U YHUBEPCAIbHBIC YUCOHbIC JICHCTBUS
(perynsTUBHBIC, TO3HABATEIIHHBIE,
KOMMYHHKATHBHBIC);

- CIOCOOHOCTH WX MCIIOJIb30BaHUS B TO3HABATEIBHOM 1
COHH&HBHOﬁ IMPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOI eTeTbHOCTH, OPTaHU3aH Y4eOHOTO
COTPYAHUYCCTBA C NIEAArOrut4yCCKuMu pa6OTHI/IKaMI/I u
CBEPCTHUKAMH, K y4aCTHIO B TIOCTPOCHUHU
WHINBUIYalIbHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
[IPOEKTHOM U COIMALHOM e TEIILHOCTH

OK 07. CopeiicTBOBaTh - HE IPUHUMATh AEUCTBUS, IPUHOCSIINE BPE - YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPbIBHAS
COXPaHEHHIO OKPYKAIOLIEH OKpY’Kalollel cpesie; (yHKIMS, TPOU3BO/IHASA, IEpBOOOpa3Has, ONpeIeICHHbI HHTETpall;
Cpe.bl, peCypcocOepeKeHHI0, |- pa3pabaTbIiBaTh IUIaH PELIEHUS MPOOJIEMBI C YYETOM [YyMETh HaXOAUTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINN, UCTIOIb3YS
[PUMEHSTH 3HaHUS 00 QHAJIM3a UMEIOIINXCS MATEPUAIIBHBIX U CIIPaBOYHBIE MaTEPUAIIbI; UCCIENO0BATH B IPOCTENIINX CIIydasx
M3MEHEHUU KIMMaTa, IPUHLUIIBIHEMATEPUaIbHBIX PECYPCOB; (yHKIIMY HA MOHOTOHHOCTb, HAXO/AUTh HAUOOJBIINE U HAUMEHbIINE
OEepEeKIMBOrO MPOU3BOJCTBA, |- OCYLIECTBIATH LI€JCHANPABICHHBIN MOUCK MepeHoca BHaueHHs (PyHKIHIL; CTPOUTh Ipa)IKd MHOTOUYJIEHOB C
A (EeKTUBHO AEHCTBOBATH B CPEZCTB U CIIOCOOOB ACUCTBUS B MPO(ECCHOHANBHYIO [MCHOJIb30BAHUEM allllapaTa MaTeMaTUYECKOTI0 aHaIN3a; IPUMEHATh
Ype3BBIYAHBIX CUTYALMSIX cpeny; [TPOU3BOIHYIO IIPH PELICHUH 3a/1a4 Ha JBUKEHHE; PEILIATh PAKTHKO-
- YMETh NIEPEHOCUTD 3HAHUS B [TO3HABATEJIbHYIO U OpUEHTUPOBAaHHBIE 3a/1a4 Ha HAaUOOJIbIINE U HAUMEHbIITHE
MPAKTUYECKYI0 0071aCTH KUZHEACATEIbHOCTH; BHaUEHUs, HA HAXOXKIEHHUE MTyTH, CKOPOCTH U YCKOPEHUS;
- [Ipe/iyIaraTh HOBbIE IIPOEKTHI, OLICHUBATh UJIEH C - YMETb ONEPUPOBATh MOHATUSIMU: IBH)KEHUE B IPOCTPAHCTBE,

MO3UIIH HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKON  [10100HBIE (UTYPHI B IPOCTPAHCTBE; HCIOIB30BaTh OTHOIICHHE
3HAUYUMOCTH; ruIoIazel moBepxHocTedl 1 00beMOB OJOOHBIX (PUTYp TIPU

[PEIICHUU 3a]1a4;
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- 1aBaTb OLICHKY HOBbIM CUTYAllUAM, BHOCUTD - YMCTb BBIYUCIIATE TCOMETPUUCCKHUE BEIMUYUHBL (I[J'II/IHa, yroi,
KOPPEKTHUBBI B ACATCIIbPHOCTh, OICHUBATH [1J101ab, 06’BGM, iomanab HOBerHOCTI/I), HCIIOJIB3Yys U3YUCHHBIC

COOTBETCTBUE PE3YIbTATOB LIEISAM (bOpMYIIBI 1 METOBI
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1.5. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl JUCUMIIIIUHbI:

MaxkcumanbHas yueOHas Harpy3ka oOydaromerocs 302 gaca B ToM ymce:

o0s3aTenbHas ayAuTOpHAast yueOHast Harpy3ka oOyuatomierocsi 284 4acos, B T.4. KOHCYJIbTAIlMH 2 4aca,
NPaKTUYECKHE PAOOTHI 102 yaca

caMmocTosiTenbHas pabora 2 yaca

[ToaroroBka K sK3aMeHY 10 yacoB

ITIpomexyrounas arrecranusa - OK3AMEH 6 Jacos.



2. CTPYKTYPA U COAEPKAHMUE JUCHUITJIMNHBI

2.1. O0beM AUCHUILIMHBI U BUABI y4eOHOI padoThbl

Bun yueOHO# paboThl Ob0bem B
yacax
MaxkcumanbHas ydeOHas Harpyska 302
OO0s13aTenbHas ayuTopHas yueOHast Harpy3Ka 284
B TOM YHCIIC:
MPAKTUICCKHUE 3aHITHS 102
KOHCYJIbTALUSA 2
CaMOCTOSITeNIbHAsI paboTa 00y4aroIerocs 12
B ToM umciie [TIKD 10
Hmoeosas ammecmayus: 6 popme sx3amena 6




2.2.

TemaTu4yeckuii J1aH u cogepskanue ydeoHoit nucuunauabl MATEMATHKA

HaumenoBanue paznenos | Copnepxanue yueOHOTo MaTepuaia (OCHOBHOE U TPOPECCHOHAIBHO- O6bem dopmupyemblie
U TEM OPUEHTUPOBAHHOE), JIAOOPATOPHBIE U IPAKTUYECKUE 3aHATHS, IPUKIIaIHON 4acoB KOMITETEHLIUU
MOAYJb (TIPY HAJTMYUH )
1 2 3 4
OCHOBHOE CO/[EP’KAHUE
Paznen 1. IloBTOpeHue Kypca MaTeMaTHUKH OCHOBHOM LIKOJIbI 20
(9+10mp+1
Kp)
Tema 1.1. Coneprxanue yueOHOTO Marepuaa.
Llenp u 3amaun
MaTeMaTHKHU MPH ba3oBble 3HaHUS U YMEHUS 110 MareMaTHKe B IPo(ecCUOHAIbHON U 2 OK 01, OK 02,
OCBOECHMHU IIOBCEIHEBHOM JI€ATEIbHOCTH. OK 03,
CIELIMAJIBHOCTH OK 04, OK 05,
Ilens u 3amauu OK 06
MaTeMaTHKu
Tema 1.2. ConepxaHue yueOHOro MaTepuaia.
Yucna v BBIYUCICHUS.
Boipakenus u JleficTBUS HAl TOJOXKUTEIBbHBIMU U OTPHUIIATEIbHBIMU YHCIIAMH, 2
npeoOpa3oBaHUsL. OOBIKHOBEHHBIMH U JI€CATUYHBIMU ApoOsMHU. J[eHCTBHS CO CTENEeHAMH,
BBIYHCIICHUS (bopMynamMH COKPAIEHHOTO YMHOXEHHUS.
Tema 1.3. Bunel nnockux guryp u ux miockoctsb. Perienue 3a1au niaHUMETpUU. 2
I'eomerpus Ha iockoctr | IIpakTudeckoe 3anaTHe Nel «'eomMeTpHs HA MUIOCKOCTH»
Tema 1.4. Coneprxanue yaeOHOTO Marepuaa.
IIpoueHTHBIE
BBIYHCIICHUS [IpocThie npoLeHTHI. 2
IIpouieHTHBIE IIpakTuyeckoe 3ansaTHe Ne2 «CnocoObl BHIYHCIEHUS MPOCTHIX
BBIUHCJICHUSI B NPOLICHTOB.
PO eCCHOHATBHBIX CI0’KHBIE POLIEHTHI. 2
3amaqdax IpakTuyeckoe 3ausiTue Ne3 «IIpoueHTHbIEe BHIYHCIECHUSD)
Tema 1.5 Conepxanue yd4eOHOTO MaTepuana
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VYpaBHeHus u Jluneiinble, KBaJipaTHbIE, TPOOHO-THHEWHbBIE YPAaBHEHHsI U HEPABEHCTBA 2
HEPABEHCTBA [Ipaktuueckoe 3anstue Ned «YpaBHEHUSI U HEPABEHCTBA»
Tema 1.6 Coneprxanue yueOHOro Marepuana
CHcTeMBl ypaBHEHMI [TousiTue MaTpuibl Buja 2x2 v 3x3, ONpeaesIUTeNIb MaTPUIIbI, BEIYUCICHUE 2
¥l HEPABEHCTB OIpeaeauTeNIei MaTPHIIbI.
Croco0sl perieHust cucTeM JMHEeWHbIX ypaBHeHHH. Meton Kpamepa. 2
[Mpaxtuueckoe 3anstue NoS «CuctemMbl HeMMHEHHBIX ypaBHEHUI. CHCTEMBI 2
HEPaBEHCTBY.
Tema 1.7 Conepxanue y4eOHOro Marepuana
BxozHoit koHTpOIb Bblunicnenuss M npeoOpa3oBaHus.  YpaBHEHUS W HepaBeHCTBa. [ comeTpus
Ha IUIOCKOCTH. 1
KonTpoabnas pabora Nel «BxoaHoil KOHTPOJIbY» 1
8
Pa3neu 2 « KoMIIeKCHbBIE YHUCJIA» (6+2np)
Tema 2.1 Coneprxanue yueOHOTro Marepuana
KoMIiekcHbIe unciia [TonsiTue komruiekcHoro yucna. ConpsyKeHHbIE KOMITJIEKCHBIE YHUCIIa, MOAYJIb H 2
apryMEHT KOMILJIEKCHOTO YHCIIa.
®dopma 3arucu KOMIUIEKCHOTO Yrcia (TeoOMeTpruyecKasi, TPUrOHOMETPUIECKas, 2
anredpauveckasi).
OK 01, OK 02,
ApudmeTrndeckre IeHCTBUS C KOMIUIEKCHBIMH YUCIIaAMU 2 OK 03,
Tema 2.2 Coneprxanue yueOHOTO Marepuana OK 04, OK 05,
[Ipumenenue OK 06
KOMIIJICKCHBIX YHCET BrlnonHeHne pacyeToB ¢ HOMOIIbIO KOMITJIEKCHBIX YHCET. 2
[IpuMeps! npUMeHEHNsT KOMIIIEKCHBIX YUCE
IIpakTuyeckoe 3ansaTue Ne6 «[IpuMeHeHrEe KOMILJIEKCHBIX YHCE»
Pa3znen 3. «lIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE) 18
(11+6mp+
1xp)
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Tema 3.1. Coneprxanue yueOHOro Marepuana
OCHOBHBIE [IOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHSA (TOUKA, IPsIMasi, IIOCKOCTb,
CTEPEOMETPUH. npocTpancTBo). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. [lepecekaronuecs,
PacriosnoxeHue NpsaMbIX i | [@palUIeibHbIC U CKpeluBatouecs npsimpie. IIpusHak u CBOHCTBO
[IJIOCKOCTEN CKpelBaroIuxcs NpsaMbix. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 3.2. Coneprxanue yueOHOro Marepuana

[TapannensHOCTD NPSAMBIX,
MPSAMOU U TJIOCKOCTH,

[TapannensHble npsmas U mwiockoctb. Onpenenenue. [Ipuznak. CoiicTBa
[Tapannensuele mnockoctu. Onpenenenue. [Ipusnak. CoiicTsa.

IIIOCKOCTEN Terpasnp u ero anementsl. [lapannenenunes u ero anemeHTsl. CBolcTBa
IIPOTUBOIIOJIOKHBIX I'PaHE! M JUaroHaJIey IapauleenuIeaa.
IIpakTnyeckoe 3ansaTue Ne7 «IlocTpoeHue cedeHuin»
Tema 3.3. Coneprxanue yueOHOro Marepuana
[lepneHMKyASPHOCTH

MPSMBIX, IPSMOHN U
IUIOCKOCTH, IIJIOCKOCTEN

[lepnenaukynsapusie  npsmsie. IlapauiensHbie  NpsMBbIE, IEPIEHIUKYISAPHbBIE
K IJIOCKOCTH. [Ipr3HaK nepneHauKyaIspHOCTH IPSIMOU U INTIOCKOCTH.

[Tepnienukynsip m HaknoHHas. [lepnenankynsapHble miaockocTH. [IpusHak
MEPIEeHIUKYASIPHOCTH TUIOCKOCTEN. PaccTosiHUS B MpOCTpaHCTBE

Tema 3.4. Coneprxanue yueOHOToO Marepuana
Teopema o Tpex Teopema 0 Tpex mepreHanKyIsApax.
NEPIEHANKYTIIpax IIpakTnyeckas padora Ne§ «Yriibl Mexkay NpsiMoil ¥ IJIOCKOCTBIO, MEKILY
IJIOCKOCTSIMM.
Tema 3.5. Axcromsl crepeomeTpud . [leprneHaAnKyIIpHOCTb IPSIMOM U TIOCKOCTH.
TapanienbHble, HapauiebHOCTh JIBYX MPSIMBIX, TEPIEHIUKYISPHBIX IOCKOCTH,
MepIeHIIKYIAPHbIE, HEPIEHIUKYISIPHOCTD TIOCKOCTEN
IpakTuyeckoe 3ansaTue Ne9 «IlapaJiesbHble, NepHeHIUKYJISIPHbIE,
CKpEILMBAOLINECS
CKpelMBalomuecs nNpsiMbie»
psIMbIe
Tema 3.6. Coneprxanue yueOHOTO MaTepuana

Pemenue 3anau. [Ipsameie u
IJIOCKOCTH B
IIPOCTPAHCTBE

Pacnionoxenue npsiMbIX ¥ IUIOCKOCTEN B MPOCTpaHCTBE. llepnenauKynspHOCTb
Y TIapaJuIeIbHOCTD MPSAMBIX U INIOCKOCTEN. CKpEIMBAIOIUECs MPSIMBIE.

Kontpoabnas padora Ne2 «IIpsiMblie U IUI0OCKOCTH B IPOCTPAHCTBE)
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Pasnen 4. Crenenn n kopuu. CrenenHasi QyHKIUA 12
(9+2np
+1 kp)
Tema 4.1 Coneprxanue yueOHOro Marepuana
CTeHeHHaHV(byHKHH’I’ e [TonsiTHE KOPHSA N-0H CTENEHU U3 AeHCTBUTENLHOTrO yKcia. CBOMCTBa KOPHS n- 2
CBOMCTEA oif cTemnenu
Tema 4.2 Coneprxanue yueOHOro Marepuana
[TpeoOpa3oBanue [Ipeo6pa3zoBanue uppaoHaIbHbIX BhIPAXKEHUN 2
BBIPAKEHUM C KOPHIMHU OK-01, OK-02,
n-oii cTeneHn OK-03, OK-04,
Tema 4.3 CpoiicTBa Conepxanue yueOHOro Marepuana OK-05, OK-07
CTeHeHI:I ¢ PAMOHATBHEIM 17y g tie crenen ¢ m06bIM paloHaIbHbIM NoKa3areneM. CTeneHHbIe
1 ACHCTBHTCIILHBIM (yHKIIMH, UX CBOWCTBA U rpapuKu 2
MOKa3aTesiMu
Tema 4.4 Coneprxanue yueOHOTO Marepuana
Pemenne MPPALHOHATRHEIX | Pemenne MpparMoHaTbHEIX ypaBHEHHIH 2
YpaBHCHWU W HCPABCHCTE | ITnakrnyeckoe 3anaTne Nel) «Penenne HppanuoHAILHBIX HEPABEHCTBY 2
Tema 4.5 Conepxanue ydaeOHOro Marepuana
CrerieHu ¥ KOpHH. Omnpenenenue creneHHo GyHkIMU. Vcrnonbp3oBaHue ee CBOMCTB MPU PEIICHUN 1
Crenennast GyHKIHS YPaBHEHUH U HEPABCHCTB
Kontponbnas padora Ne3 «Crenennast pyHKIusD 1
Paznea 5. Iloka3arenbHast pyHKIUS 14
(7+6np+
1kp)
Tema 5.1 Conepxanue yaeOHOrO Marepuana
[MokazarenpHas QyHKIMS, CreneHb ¢ MPOU3BOJIBHBIM JICCTBUTENBHBIM MTOKa3aTeneM. OnpeneneHue 2
€e CBOMCTBa MoKa3aTesbHOIM QyHKIMH, ee CBOICTBa U rpaduK. 3HAKOMCTBO C TPUMEHEHHUEM
MOKa3aresIbHOM (PYyHKIIUU
Tema 5.2 Coneprxkanue yueOHOTO Marepuana
Penienune nokazarenbHbIX Pemenne noka3zaresbHbIX YPaBHEHUH METOZOM ypaBHUBAHUs [TOKa3aTeIen 2
YpaBHEHUI U HEPABEHCTB Peuienune nokasarenbHbIX YpaBHEHUI METOAOM BBEICHUS HOBOW IEPEMEHHOM 2
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IIpakTnyeckoe 3ansaTHe Nell «Pemenne nokasareabHbIX YPABHEHHI 2
(pYHKIIHOHAJIBHO-TPAQHYECKHM METOIOM.
IpakTnyeckoe 3ansitue Nel2 «PenieHue nokasarejbHbIX HEPAaBEHCTB) 2
Tema 5.3 Conepxanue yaeOHOTO MaTepuana
CHUCTEMBI MIOKA3aTEBHBIX HpaKanefkoe 3aHaTHe Nel3 «Penienne cucreM nmoka3areJbHbBIX 2 OK-01, OK-02,
ypaBHEHU YPaBHCHHHD. OK-03, OK-04,
Tema 5.4 Coneprkanue yueOHOTO Marepuaa OK-05, OK-07
Pewenue 3anay. Pemienne noka3zaresbHbIX YpaBHEHH METOZOM ypaBHUBAaHU [IOKa3aTeIen 1 1
[TokazarenbHas QyHKIHS METOJIOM BBEAECHUS HOBOW NEPEMEHHOM. Pelienue moka3areabHbIX HEPABEHCTB
KonTpoabHas padora Ned4 «Iloka3zareqbHast pyHKIus 1
20
Pasznen 6. Jlorapudmsl. Jlorapupmmuueckast pyHkumus (13+6np
+1Kp)
Tema 6.1 Coneprxkanue yueOHOTO Marepuana
Jlorapudm yucna.
JlecATUYHBIN U Jlorapudm uncna. JlecaTuuHbIi U HaTypaIbHBIN JOrapuMbl, YUCIIO € 2
HATypaJIbHbIN JOrapu(MBl,
YHUCIIO €
Tema 6.2 Coneprxanue yaeOHOTO MaTepuana
CaoiicTBa j0rapu¢mos. CgoiictBa sorapudmoB. YipoleHue BhIpaXeHU ¢ IPUMEHEHUEM CBOMCTB 2
Onepanus norapudmos. Onepanus gorapuGMupoBaHusl.
JorapuMHUpPOBaAHUS
Tema 6.3 Coneprxanue yueOHOro Marepuasa
Jlorapudmuueckas Jlorapudmuueckast pyHKIHS U ee CBOMCTBA 2
(byHKIUS, ee CBOMCTBA
Tema 6.4 Coneprxanue yueOHOTro MaTepuaia OK-01, OK-02,
Pemenue [NonsiTue norapupmuueckoro ypaBHeHus. Onepaiys noTeHIMpoBaHus. Permenue 2 OK-03, OK-04,
norapuMuIecKH YPaBHEHUI METOAOM ITOTEHIIUPOBAHHUSI. OK-05, OK-07
X YPaBHECHUH U Pemenne ypaBHeHHI METOIOM BBE/IEHHS HOBOM NEpeMEHHOM. Penenne ypaBHeHMI 2
HEPABCHCTB (GyHKIMOHATBHO-TPaQUUeCKUM METOIOM.

IIpakTnyeckoe 3ansitne Nel4 «Pemenne sorapupmMudecKknux ypaBHeHU

IIpakTHueckoe 3anaTHEe Nel5 «Pemenne JorapupmMu4ecKuX HepaBeHCTBY

Conepxanne yaeOHOTO MaTepuaa

22




Tena 6.5 AJNTOPUTM pelIeHUsI CHUCTEMbl ypaBHEHUW. PaBHOCHUIBHOCTH 2
ema 6. .
norapu(pMHUECKUX ypaBHEHUH 1 HEPABCHCTB
Cucrembl
JorapuPpMUUECKIX
yII))afHeHHﬁ IpakTuyeckoe 3ansaTue Nel6 «Illpumenenue Jiorapudma B Hayke, TEXHHKE, 2
MeJulHe, IPOU3BOACTBE.
Tema 6.7 Coneprxkanue yaeOHOTO MaTepuasa
Perenue 3azay. Pemenue norapudMuyeckux ypaBHEHUH 1 HEPABEHCTB 1
JlorapudmbL. Kontponbnas padora NeS «Jlorapupmuyeckasi pyHKkumus» 1
Jlorapudmuueckas
byHKIHS
Paznea 7. OcHobl TpuronoMerpun. TpuroHomerpuveckue GpyHKIMH 40
(23+16np+
D
Tema 7.1 Coneprkanre yaeOHOTO Marepuaa
Tpuronomerpuueckue
F— Pannannas mepa yrina. [ToBopoT Touky BOKPYT Hauajga KOOPAMHAT. 2
Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCAa U KOTaHI'€HCA.
MIPOM3BOJIHOTO YITIA,
3HaKU CHUHYCa, KOCUHYCAa, TAHT'€HCA U KOTAHT€HCAa 10 YeTBEPTAM. 3aBUCUMOCTD
yrcna. Panuannas u 5
MEXIy CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJTHOTO M TOT'O XK€ yIia
rpagycHast Mepa yria ay yeoM, yeOM, A yr
Tema 7.2 Coneprxanue yaeOHOTO MaTepuana
OcHoBHbIE
Tpuronomerpuueckue ToxaecTsa. CUHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YIJIOB X U 2
TPUTOHOMETPHUECKHE Cox
Tox1ecTBa. DOPMYITBI DopMybl IpHBCICHHIA 5 OK-01, OK-02,
IIPUBEIEHUS OK-03, OK-04, OK-
Tema 7.3 ConeprkaHue yueOHOTO Marepuana 05, OK-07
Cunyc, KOCUHYC, CymmMa 1 pa3HocTh cuHycoB. CyMMa 1 pa3HOCTb KOCHHYCOB.
TaHICHC CyMMbI H CuHyC 1 KOCUHYC JBOMHOrO yriia. @opMyIibl OJJOBUHHOTO YyIIa.
Pa3HOCTH JIBYX YIJIOB
CHHYC U KOCHHYC [IpeoOpazoBanHusi CyMMbI TPUTOHOMETPUIECKUX (DYHKIIUN B MPOU3BEICHUE U
JIBOMHOTO MIPOU3BENIEHUS B CyMMY. BbIpakeHre TPUTOHOMETPpUUYECKUX QYHKIIMIA depes )
yria. ®opmysisl TaHT'€HC MTOJIOBUHHOTO apryMeHTa.
IIOJIOBUHHOIO yIIa IIpakTnyeckoe 3ansitue Nel7 «Ilpeodpa3oBanus npocreimmx 2

TPUTOHOMETPHYECKUX BbIPaKeH Ui
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Tema 7.4
DyHKIHH, UX CBOMCTBA.
CnocoObl 3amanus

Cozneprxkanue y4eOHOTO MaTepraia

OO6nactp ornpeneneHus: 1 MHOKECTBO 3HaueHUH pyHkimid. YETHOCTS,
HEYETHOCTD, NEPUOANYHOCT (yHKIMH. CriocoOb! 3a1anus GyHKIUH

byHKIHiA
Tema 7.5 Coneprkanue yueOHOTO Marepuaa
Tpur OHOMeTquveCKHe OO6nacTh ornpeaeneHusi ¥ MHOXXECTBO 3HAYCHUN TPUTOHOMETPHUECKUX
(byHKUMH, MX CBOHCTEA 1 byukumii. Y€THOCTD, HEUETHOCTD, TEPUOANYHOCTH TPUTOHOMETPUUECKIX
rpapuku . N . :
padp ¢Gynkuuii. CoiicTBa M rpaguku QyHKIMM y= cOS X, y= sin X, y= tg X, y= ctg X.
Tema 7.6 Coneprxkanue yueOHOTO Marepuana
[TpeobOpaszoBanue Cxarue ¥ pacTshkeHue rpaduKoB TPUTOHOMETPUIECKUX (DYHKITUH.
rpadHuKoB IpakTuyeckoe 3ansaTue Nel8 «IIpeodpasoBanne rpadgukos
TPHTOHOMETPHUECKH TPUTOHOMeTpHUYeCKNX QyHKIMID)
byHKIIUN
Tema 7.7 IMpakTuueckoe 3ausitue Nel9 «Mcnonb3oBanue cBOiiCTB
Omucanye TPUTOHOMeTpHUYecKNX QYHKIMI B 11 Po(heCCHOHAIBHBIX 32/1a4aX»
IPOU3BOJCTBEHHBIX IIpakTHyeckoe 3anaTHe Ne20 «Pemenne 3a1a4 NPaKTHYECKOI0 COACPKAHU)

IIpoueccos ¢ moMOIIBIO
rpaduKoB GyHKIUH

Tema 7.8 Conepxanue yqaeOHOTO MaTepuaa
O6patHbie "
OO6parnble TpuroHomeTpuieckue pyHkuuu. Mx cBoiicta u rpaduku
TPUTOHOMETPUUYECKUE
byHKIIUN
Tema 7.9 Coneprxanue yaeOHOTO MaTepuana
TpuronomerpudecKue VYpaBHeHHE oS X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a.

YPaBHCHUA U HCPABCHCTBA

Pemenne TpUroHOMETpUYECKUX YPABHEHUI OCHOBHBIX THUIIOB: IIPOCTEMIIINE
TPUTOHOMETPUYECKUE YPABHEHUS, CBOJALIUECS K KBAIPaTHBIM.

IIpakTHueckoe 3anaTHEe Ne21 «PemieHne TPpUrOHOMETPHYECKUX YPABHEHH I
OCHOBHBIX THIIOB)
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IIpakTHueckoe 3anaTHe Ne22 «Ilpocreiiine TPUTOHOMETPUYECKHUE 2
HEPABEHCTBA)
Tema 7.10 Coneprxkanue yueOHOTO MaTepuasa
Cucremsl IIpakTyeckoe 3anaTHe Ne23 «CucremMbl NpoCTEHIINX 2
TPUTOHOMETPUYECKUX TPUTOHOMETPHYECKUX YPABHEHMII»
YpaBHEHUH
Tema 7.11 Coneprkanue yueOHOTO Marepuaa
Pemenne 3amad. OcHOBEI IIpakTuueckoe 3ausitne Ne24 «Pemenune TpUrOHOMETPHYECKUX YPABHEHUI U 2
TPUTOHOMETPHH. HEepPaBeHCTB»
Tpuronomerpuieckue [IpeoOpazoBaHKue TPUTOHOMETPUYECKUX BBIPAKEHUH. 1
byHKIIH
KonTpoabnas pa6ora Ne6 «Tpuronomerpudeckne GpyHKIum» 1
14
Paszneun 8. KoopauHATHI H BEKTOPLI “*23’*1
Tewma 8.1 Copeprxanue yaeOHOTO MaTepuana
JleKapToBbl KOOP/MHATBL B | JlexapTOBbI KOOPAMHATEL B IPOCTPAHCTBE. PacCTOSHIE MEKILY JAByMS TOUKAMH, 1
NPOCTPAHCTBE. PACCTOAHHE |  koopnuHATEI cCepeuHbI OTPe3Ka
MCKIY ABYMs TOIKaMH. IpakTuyeckoe 3ansatue Ne25 «IIpocreifmue 321241 B KOOPAHHATAX»
Koopaunars! cepennHbl )
oTpe3Ka
Tema 8.2 Coneprxanue yaeOHOTO MaTepuana
Bexropt B Bextopel B ipoctpancTBe. ClI0XKEHUE U BBIMUTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOPA
HPOCTPaHCTBE. Ha uncio. Kommianaprsie Bektopsl. CKalApHOE IPOU3BENIEHHE BEKTOPOB. 2
YOI MEXKY BEKTOPAMH. PasnoxxeHne BeKTOpa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
Ckaniproe npowsBeicHue Koopaunats! BeKT KaJIIPHOE MPOM3BECHNE BEKTOPOB B K MHaTaX, YT 3
pAVHA €KTOpa, CKaJISIPHOE MPOU3BEIEHHE BEKTOPO OOp/ANHATAX, YTOJl
BCKTOpOB MEXIy BEKTOpPAaMM, YTOl MEXAy MpsIMOH M IUIOCKOCTBIO. YIOd MEXay
IUIOCKOCTSIMU. YpaBHEHUE MJIOCKOCTU. ['eOMEeTprUUYECKUiA CMBICIT ONTPEACTUTENS OK-02, OK-03,
OK- 04, OK-07
Tema 8.3 IIpakTHyeckoe 3anATHE Ne26 « BbIunC/IeHHe PACCTOSIHUH M IJIOIIAAeH Ha
IIpakTuKo ILIOCKOCTHY. 2
OPUECHTHPOBAHHLIC IIpakTnyeckoe 3ansitue Ne27 «KosinyecTBeHHbIE pacyeThbl» 2
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3aJa4M Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

Beinonenue 3ana4 1o reMe: «Pemenue 3a1a4 Ha HaX0XKACHUE YITIOB U
PAacCTOSHMM B IIPOCTPAHCTBE

Tema 8.4

Coneprxkanue yueOHOTO Marepuaa

Pemenue 3agau. Pewenne npocreimux 3a1a4 B KOOpAWHATAX. 1
KoopauHars! 1 BEKTOpBI KonTtpouabnasi padora Ne7 « KoopauHaTrbl 4 BEKTOPbI» 1
38
Tema 9. MHOrpaHHHMKY ¥ TeJIa BPALIEHHSI. (31+6np+
1kp)
Tema 9.1 Conepxanue yaeOHOro MaTepuaa
Bepumnsl, pebpa, [Tonstue MHOrorpanHuka. Ero snemMeHTsl: BepLInHbI, pedpa, IpaHH. 2
IPaHM MHOTOTPAHHMKA [Juaronans. CeueHue. BbInykiible 1 HEBBIITYKIIBIE MHOTOTPAaHHUKHU
Tema 9.2 Coneprxanue yueOHOro Marepuasa
ITpu3zma, ee [Tonstue npusmsl. Ee ocHoBanust m 60KkoBbIe TpaHu. Beicota npusmel. [Tpsamas 2
COCTABJISIIOIIHE, Y HakJIOHHAas npusma. [IpaBuiibHas npusma.
ceuenue. [Ipssmas u
IIpaBWJIbHAS IPU3MBI
IIpaBWJIbHAS TPU3MBI
Tema 9.3 Coneprxanue yueOHOro Marepuasa
[MTapannenenunen, xyo. [Tapannenenumnen, CBOWCTBA MPAMOYTOJIBHOIO NMapasuienenumnena, kyo. Ceuenue 2
Ceuenue Kyba, Ky0a, [Tapannenenumnena.
napajuleJenunesa.
Tema 9.4 ConeprkaHue yueOHOTO Marepuaa
IInpamuna, ee [Iupamuna u ee anementsl. Ceuenne nupamusl. [IpaBunbHas nupamua. 4
COCTABIISIFOLINE, CCUCHHC. | VeeueHHAs MTHPAMH/IA.
[IpaBunpHas nupamuaa.
Yceu€nHas nupamuia
Tema 9.5 Conepxanue yueOHOTO MaTepuaa
BoxoBas u nonHas [Tnomaas 60KOBOM M TOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2

[TonHast moBepXHOCTH
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IIPU3MBbI, ITUPAMHU/IBI.

Tema 9.6 Coneprxkanue yaeOHOTO MaTepuasa
CummeTpus B Kyoe, =
CuMmMmeTpusi OTHOCUTENBHOTOUKH, IPSIMOH, miockoctu. Cummerpust B KyOe,
TTapaJiIC/IenIene, napauleNenuIeie, IPU3Me, MUPaMUIE
IIpU3Me, upaMue
Tema 9.7 Conepxanue yqaeOHOTO MaTepuana
IIpumepsl cuMMeTpuii B CuMmmeTpus B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY
npodeccun IIpakTyeckoe 3anaTueNe 28 «Ilpencrasienue pe3yabTaToB
NPaKTHYECKUX PadoT»
Tema 9.8 Conepxanne yaeOHOTO MaTepuaa
IIpaBuibHbIC [TonsiTre npaBUIILHOrO MHOTOrpaHHuKa. CBOMCTBA MTPaBUIIbHBIX
MHOTOT'PaHHUKHU MHOT'OI'PaHHHUKOB
Tema 9.9 Conepxanne yaeOHOTO MaTepuaa

Humnaap, ero
cocrapistomue. CeueHue

[Mununnp u ero snemenTsl. CeueHue MuIMHApa (mapauielbHOe OCHOBAHUIO U
ocH). PazBepTka munnHapa

LUIMHApPA
Tema 9.10 Konyc uero anementsl. CeueHnue koHyca (MapauielibHOe OCHOBAHUIO U
Konyc, ero MPOXOJIAIIee Yepe3 BepIINHY), KOHMUeCKne cedeHns. Pa3BepTka KoHyca
COCTaBJISAIOIIHE.
Ceuenne koHyca
Tema 9.11 ConeprxkaHue yueOHOTO MaTrepHana

YcedeHHbIN KOHYC.
CeudeHue yCEe4eHHOTO

YcedyeHHBIN KOHYC. Ero o6pa3y10maﬂ u BeicoTa. CeueHue YCEUYCHHOI'O KOHYCa

KOHyCa
Tema 9.12 Coneprxanue yueOHOTO Marepuasa
Iap u cdepa, nx [Iap u cepa. Bzaumuoe pacronoxkenue chepsl MIuiockoctu. CeyeHue mapa,
CCYCHUA c(bepm
Tema 9.13 ConeprkaHue yueOHOTO Marepuana

[Toustie 06 0ObEME TENA.

OrtHoIeHNE 005EMOB
IMONOOHBIX TEI

[TonsTre 06 06beme Tena. O6beM Kyba U IPSMOYTOIBHOTO TTapalIeIeTUIea.
O06bem mpu3Mel U IIMHAPA. OTHOIIEHHE 00HEMOB MTOTOOHBIX TEII.
['eomeTprueckuii CMBICI OMPEAETUTENS 3-T0 OPSAKA

Tema 9.14

Conepxanne yaeOHOTO MaTepuaa
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OO0OBeMBI U IUIOIAIN O6beMbl mupamMubl 1 KoHyca. O0bvem mapa. [1nomaau moBepXHOCTEH Ten 4
IIOBEPXHOCTEH Tell
Tema 9.15 Conepxanue yaeOHOTO MaTepuaa
Kombunaun Perenue 3a1au Ha KOMOMHALIMIO TEOMETPUUECKUX Tell 2
MHOTOTPaHHHKOBU IIpakTnueckoe 3ansaTue Ne29 « KoMOMHAaIIUM reoMeTPpUYECKUX TeJD»
TeJ BpalleHUS
Tema 9.16 Coneprxkanue yaeOHOTO MaTepuasa
[eomeTprueckue Peuenye npukiaHbIx 3a1a4 10 TEMe 2
KoMOMHALKMK Ha npakTike | PaKTHYecKkoe 3ausTHe Ne30 «['eomeTpuyeckne KOMOHHAINM HA
NpPaKTHKe»
Tema 9.17 Coneprxkanue yueOHOTO Marepuana
Pemenue 3amauq.
MHOrorpaHHMKHY M Tena
OO0beMbl U IUI0L[AIM TOBEPXHOCTH MHOTOTPAHHUKOB U TE€J BPAILCHUS 1
BpallleHus
KonTpoabnas padora Ne§ «MHOIOrpaHHUKH M TeJIa BpalleHUs» 1
Camocmoamenvhasn paboma: no02omosKka pegpepamos, 00K1a008, npezeHmayuii no meme: «I eomempus 2
B0OKpY2 HACK.
40
Paznen 10. IIpousBoanas pynkuuu. [lpyMeHeHne npou3BoIHOM NPHU UCCIEI0BAHUMN (22+18up
pyHKuMn +1kp)
Tema 10.1 Coneprxanue yaeOHOTO MaTepuana
[TonsATHE TPON3BOTHOMN. »
OmnpeneneHre 4YHCIOBOM TMOCIEIOBATENILHOCTH M CHOCOOBI €€ 3a/JaHusl. 4
@®opMyIbl U TpaBUIIa . N
CpoiicTBa  4HMCIOBBIX  MociefoBaTenbHOcTed.  OmperneneHue — mpezena
i depeHIIPOBaHUS .
MIOCJIEIOBATENbHOCTU. Bplunciienne npenenoB nocnenosarensHocTed. Ilpenen
¢ynkuun Ha 6eckoneunoctH. [Ipenen pynkunn BTouke. [Ipupamenue aprymenra.
[Ipupamenue ¢yHkuuu. 3anadd, NPUBOIAIIME K TOHATHIO TPOU3BOIHOM.
Onpenenenne Npon3BOAHON. AITOPUTM OTHICKaHHSI IPOU3BOJHON OK-01, OK-02,
Tema 10.2 Coneprxkanue yueOHOTO Marepuana OK-03, OK-04,
[TpousBomHBIE CyMMBI, ®opmynsl nuddepennuponanus. [Ipasuna quddepenunpoBanus. 2 OK-05, OK-06,
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Pa3sHOCTH IPOU3BCACHUA,

Brraucnenue IMPOU3BOJHBIX

4aCTHOTO
Tema 10.3 Conepxanue yaeOHOTO MaTepuaa
IIpousBonHsie Omnpenenenue cnoxHoi pynkuuu. [IponzBoaHas TPUrOHOMETPUYECKUX
TPUTOHOMETPUUECKH yHKIHi.
X [TpousBoaHast cnoxkHOM QYyHKIIUN

¢dbynaknuid. [TpousBomHas
CIIOKHOM (PYHKITUH

IIpakTuyeckoe 3ansitue. Ne31 Beruncnenne npon3BoJHON (PYyHKIHH

Tema 10.4
ITonstue o

HETIPEPhIBHOCTU (DYHKIIHH.

Meton nHTEpBaNOB

Coneprxkanue yueOHOTO Marepuana

[Tonsitue HenpepbIBHOM (yHKIMU. CBOMCTBa HENpPepbIBHOH (pyHKIIMU. CBS3b
MEX/y HENPEPhIBHOCTHIO M UG HEPEeHIIMPYEMOCTHIO (PYHKIIMH B TOUKE.
ANTOpUTM pellIeHUs] HEPAaBEHCTB METOI0M HMHTEPBAJIOB

Tema 10.5 Coneprxanue yueOHOTO MaTepHraa
T'eomMeTpuieckuit CMbICT | [eomerpruecknii CMbICH IPOM3BOHOI (YHKIUU-YTIIOBOM KOI(QPUITHEHT
TIPOHM3BOIHOH KacaTelbHOH K rpaduKy QyHKIUU B TOUKE.
VYpaBHeHHEe KacaTeabHON K TpaduKy QyHKIMU. AJTOPUTM COCTaBICHHS
ypaBHEHHMs KacaTelabHOM K rpaduxy dyHkuun y=f(x)
Tema 10.6 Coneprxanue yaeOHOTO MaTepuana

duznueckul CMbBICT
IIPOU3BOJHON B

Ouznyeckuit (MEXaHUUECKHIT) CMBICI TPOU3BOAHOM - MTHOBEHHAsI CKOPOCTD B
MOMEHT BpeMmeHH t: v = S' (t)

OK-07

npodecCHOHATBHBIX IIpakTnyeckoe 3anaTHe Ne 32 «PU3N4YECKUN CMBICI IPOU3BOJHON B
3aa4ax poQeCCHOHATBHBIX 3a/1a9ax)
Tema 10.7 Conepxanue yqaeOHOTO MaTepuaa
MOHOTOHHOCTB Bo3spacranue u yObiBaHue (yHKIUHU, COOTBETCTBIE BO3PACTAHUS U YOBIBAaHUS
yHKIHM. (yHKIMU 3HAKY TPOU3BOTHOM.

Touku skcTpemyma

IIpakTnyeckoe 3anssTue Ne 33 «MOHOTOHHOCTH (DYHKLIUU

ITonsiTHe TPOM3BOAHOM BBICLIETO ITOPSIJIKA, COOTBETCTBHUE 3HAKAa BTOPOU
IIPOM3BOJTHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKLIMU HA OTPE3KE.

3amaun Ha MAKCUMYM ¥ MUHUMYM. [IoHSTHE acHMOTOTHI, CIIOCOOBI UX
onpezaeneHusi. AITOpUTM UCCIIeOBaHUs (QYHKIIUN U TOCTPOEHUS ee rpaduka c
MOMOIIBIO IPOU3BOAHOM. JIpoOHO-uHelHas QyHKIMs

IpakTuyeckoe 3anaTue Ne 34 «/[pobHO-TMHEHHAS QYHKIIHS
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Tema 10.8
UccnenoBanne GpyHKimit

Cozneprxkanue y4eOHOTO MaTepraia

IpakTuyeckoe 3anaTue Ne 35 «MccnenoBanue GyHKIIMM HA MOHOTOHHOCTD U 2
U TIOCTpOEHUE TpadUKOB
MOCTPOEHUE TPAPHUKOBY.
IIpakTuyeckoe 3ansaTue Ne 36 «I[loctpoenue rpadukoB GyHKIIUN TTPU 2
MTOMOIIY TPOU3BOJHOM .
Tema 10.9 Coneprxkanue yueOHOTO MarepHana
Hawubomnbiiee u Haxoxaenune HauOONbIIEr0 W HAMMEHBIIETO 3HAuYeHUN (QyHKIIMMA. 2
e — IIpakTnueckoe 3ausitue Ne 37 «Iloctpoenue rpadhukoB MHOTOUJICHOB C
WCIIOJIb30BAaHUEM allllapara MaTeMaTH4YeCKOTO aHATNu3a)
byHKIIH
Tema 10.10 IIpakTuueckoe 3ansaTue Ne 38 «Haumensiniee u HanOoJbLIIEE 3HAYCHHE 2
Haxoxnenue (byHKIIUN»
ONTUMAJIbHOI'O IIpakTnyeckoe 3ansaTue Ne 39 «HaxoxaeHue onTUMaIbHOTO PE3YNbTaTa C 2
pe3yiibTara ¢ NIOMOIIBIO IIOMOIIBIO IPOU3BOAHON B IPAKTUUECKUX 3aa4ax))
MIPOU3BOJIHOM B
MPaKTUYECKUX 3a7adax
Tema 10.11 Coneprxkanue yueOHOTO MaTrepuana
Pemienue 3aay. @®opmynsl 1 npaBuiia muddepenuposanus. MccnenoBanue QyHKImiA ¢ 1
ITpoussonHas GyHKIMH, | pomompro mporsBoaHoii. HanGonblee 1 HauMeHblee 3HA9CHAS (PYHKIIK
€€ IPUMEHEHNE
p Kontpoabnas padora Ne 9 «IlpousBoanas GpyHKuMH, ee NPUMEHEHUE» 1
16
Pa3nen 11. IeppooGpasuast GpyHKIMH, ee IPHMEHEHHE (1+11+4“)P
Kp
Tema 11.1 Coneprxanue yaeOHOTO MaTepuana
[TepBooOpa3zHas =
3aaua 0 BOCCTaHOBJIEHUHU 3aKOHA JIBJKEHUS 110 U3BECTHOM ckopocTu. [lonsTne 2
¢dbynaknuu. [IpaBuna o
uHTerpupoBanus. O3HaKOMJICHHE C TOHATHEM MUHTETpasla u epBooOpa3HOM s
HaXOXKJICHUS B B
MepBOOBPA3HBIX ¢byukiun y=f(x). Pemenne 3a1a4 Ha CBSI3b MEPBOOOPA3HON M €€ TIPOU3BOIHOM,

BBIUMCIIEHUE TEpBOOOpa3HOil uig manHoW ¢yHkumu. Tabmuna dopmyn s
HaXOXKJCHUS IepBOOOPaA3HBIX. 3yueHne nmpaBuiia BEIYUCICHUS IEPBOOOPa3HON
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Tema 11.2 Coneprkanue yueOHOTO Marepuaa
Heonpenenennblii u [ToHsTHE HEONMPEEIEHHOIO HHTErpaia
ONpeEICHHBIN 2
MHTCTPAJIbL IpakTuueckoe 3anaTne Ne 40 «Bprunc/ienne HeonpeaeéHHbIX 2
HHTErpajioB»
Tema 11.3 Coneprkanue yueOHOTO Marepuaa
[Tnomans 3aja4u, MPUBOASAIIME K IOHITHIO OIPEIEICHHOTO UHTErpala - O BBIYUCICHUU 6
KPUBOJIMHENHON IJIOIIA M KPUBOJIMHEMHON Tpanenuu, 0 epeMeIlieHnH TOUKH. [lonsaTue
Tpaneruu. Qopmyna onpeaenéuHoro uHTerpana. Gopmyna Hetorona-JleiibHuiia.
Herotona - JleliOnuna IIpakTuueckoe 3ansaTue Ne 41 «l'eomeTpruecknii u pu3nuecKuii CMbICI 2
omnpeaejeHHOro uurerpaJaa. ®opmyiaa Herorona- Jleiionnma»
Tema 11.4 Coneprkanre yaeOHOTO Marepuaa
1?[ emeHH6e Jafat. [TepooOpaznas ¢pynkuuu. [IpaBuina HaxoxieHus mepBooOpasHbIx. Ee 1
CpBOOOpA3HA IIPUMEHEHHE.
KIIUH, €€ IPUMEHEHHE
ymxium, P Kontpoabnas padora Ne 10 «IlepBooOpa3nast pyHKIIUM, ee IPUMEHEHUE) 1
Pasznesn 12. MuoxkecTBa. JieMeHTb TEOPUHU Ipagos 8
(5+2mp+1
Kp)
Tema 12.1 Conepxanue yq4eOHOTO MaTepuaa
MHoxecTBa [TousitTue Muoxkectna. [lomMHOXkecTBO. Oniepaliuu ¢ MHOXECTBaMHU 2
Tema 12.2 Onepanuu ¢ MHOXeCTBaMu. PellieHre mpuKkIIaaHbIX 3a/1a4 2
Onepannu ¢ IIpakTnyeckoe 3anaTue Ne 42 «Onepauuu ¢ MHOKECTBAMU»
MHOXECTBaMU
Conepxanue yqaeOHOTO MaTepuaa
Tema 2.3 A°P Y P
padbi «[lonsarue rpada. Ces3ubiii rpad, nepeso. Lluxn B rpade.» 2
Tema 12.4 Coneprxkanue yaeOHOTO MaTepuasa
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Pemenue 3anau. Onepaunu ¢ MHOXecTBaMH. ONucaHue peajabHbIX CUTYallUi ¢ TIOMOILBIO 1
Mmuoxectsa, ['padpl u ux | muOKkecTB. [IprMeHeHue rpadoB K PELICHHIO 3a1a4
MPUMEHEHUE KonTpoabnas padora Nell «MHoxkecTBa, I'padbl n uxX npumMenenue» 1
Paznes 13. JineMeHTHl KOMOMHATOPUKH, CTATUCTUKHA M TEOPHH BEPOATHOCTE 12
(9+2mp+1
Kp)
Tema 13.1 Coneprxkanue yueOHOrO Marepuaa
OCHOBHbIE TOHSTUS
[TepecTaHOBKH, pa3MeLIEHUs, COUETAHHUS. 2
KOMOMHATOPHKHU
Tema 13.2 Coneprkanre yaeOHOTO Marepuaa
CobpITHE, BEPOATHOCTD CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CyMMBI
coObiTus. CroxeHue u COBBITHI.
YMHOYKCHHE
. YcnoBHast BEpOATHOCTh. 3aBUCUMBIE M HE3aBUCUMBIE cOObITHA. Teopembl 0
BEPOSITHOCTEH .
BEPOSITHOCTH MTPOU3BEACHUSI COOBITHH.
Towa 133 o 5 — — 5 OK-01, OK-02,
ema 13. THOCUTENIbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH.
5 ’ Y OK-03, OK-04,
€pOATHOCTD B Craructuueckoe omnpezeneHne BeposITHOCTU. OTeHKa BEPOSITHOCTH COOBITUS OK-05, OK-07
MpO(eCcCHOHATLHBIX IpakTuyeckoe 3ansaTue Ne 43 «Peurenue npodeccHOHAILHBIX 3a1a49»
3a/1a9ax
Tema 13.4 Conepxanue yaeOHOTO MaTepuaa
JuckperHas cinydaiHas
BETHYHHA, 3KOH ce Bupl cnydaifHbix BennauH. OnipeieieHue TMCKPETHON CITydaifHON BETHYHHBI. 1
pacripeneneHus
Tema 13.5 Conepxanue yueOHOTO MaTepuaa
3amaun MaTeMaTH4eCcKoi
CTaTUCTHUKH Bapuaumonnsiii  psn.  Ilomuron wactor W TUCTOrpamma. 1
CrarucTuueckre XapakTepUCTUKH psijia HaOII0aeMbIX JaHHBIX
Tema 13.6 [TepBuunas oOpaboTKa cTaTUCTHUECKUX JaHHBIX. [ paduueckoe nux
CocTaBlieHHe TaOIuII 1 npezacraBieHne. HaxoxaeHne cpeHux XapaKTeprCTHK, HAOMOMaeMbIX TaHHBIX 1
JMarpaMM Ha TPaKTHKE
«CocrapneHne TaOIHIl ¥ TUarpaMM» 1

Tema 13.7

Conepxanne yaeOHOTO MaTepuaa
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Permrenne 3amay. DimeMeHThI

OneMenTbl KoMOUHaTOpUKH. COOBITHE, BEPOATHOCTH COOBITHS. ClIOXKEHUE U

KOMOMHATOPHKH, YMHOXCHHE BEPOSTHOCTCH.
CTaTUCTUKU U TEOPUU KonTtpouabnasi padora Ne 12 «1eMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U
BEPOATHOCTEN TEOPHHU BEPOSITHOCTEI»
24
Pazien 14. YpaBHeHUs 1 HEPABEHCTBA (20)+4
np
Tema 14.1 Coneprkanue yueOHOTO Marepuana
PaBHOCHIIBHOCTB OO01iMe METO/IBI PEIICHHsT YPABHEHU: IIEPeX0/1 OT PaBeHCTBA (PYHKIIMN K OK-01, OK-02,

YpaBHEHUU U
HepaBeHCTB. O01Me
METOABI PELICHUS

PaBEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKIUI, METOI pa3ioKeHUs Ha
MHOKUTEJIN, METOJ] BBEACHHSI HOBOW TIEpeMEHHOM, (DyHKITHOHATTLHO-
rpaduyecKuil METox

[TpakTuueckoe 3ausaTre Ne 45 «Pemienne ypaBHEeHUN pa3IMYHBIMU CIIOCOOAMI

Tema 14.2
I'papuueckuit  meTon

peleHus ypaBHEHUI,

HEpPABEHCTB

Coznepxanue y4eOHOTo Marepuaia

I'papuueckuii MeTos pelieHUs] ypaBHEHUN U HEPABEHCTB
[TpakTrueckoe 3anstre Ne 46 «I'paduueckoe perieHre ypaBHeHUN 1
HEPaBEHCTB)»

Tema 14.3
YpaBHeHUs 1

HEPAaBCHCTBA C MOAYJIEM

ConeprxkaHue yueOHOTO MaTepHana

Onpenenenue momyis. Packpeitie Momysist o onpenenenuto. [Ipocreiimmue
YPaBHEHUS M HEPABEHCTBA C MOYJIEM.

HpI/IMCHeHI/Ie PaBHOCHJIBHBIX IEPEXOA0B B OIPCACIICHHBIX THIIAX ypaBHeHPIfI 151
HCPAaBCHCTB C MOAYJICM

Tema 14.4
VYpaBHeHuUs u
HEpPaBEeHCTBA C
napameTpamu

ConeprxkaHue yueOHOTO Marepuana

Pemenune nmpocTelmmx ypaBHEHUH C HapaMeTpoOM

Pemenne nmpocTelmmx HEpaBEHCTB € TapaMeTPOM

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

Tema 14.5

Coneprkanue yueOHOTO Marepuana
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Pemenue 3anau. OO01re MeTo/IbI pelIeHMs] YpaBHEHUM. YpaBHEHMs U HEPABEHCTBA C MOAYJIEM U 2
YpaBHeHUs C mapameTpamu
U HEPaBEHCTBA
K39 10
Bcero 284
ayn.+12
c/p
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3. YCJIOBUS PEAJIM3AILIAA ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM TUCIIUILINHBI

3.1. TpedoBaHUsI K MUHUMAJIbHOMY MATEPHAIbHO-TEXHHYECKOMY 00eCIieYeHH 0
Peanusanus mporpammbl JAUCHHUIUIMHBL TpeOyeT Hamu4us yd4eOHOro KaOWHETa, OCHAIIEHHOTO
CIIEYIOINUM 000pY/I0BaHUEM:
[TocamouHble MecTa: CTOJIBI, CTYJbS; JOCKAa MHTEPAKTHBHAs, [IOCKa MEJOBas JBYXCTBOpYATAas;
MapKepHasi JOCKa; MECTO MPENoIaBaTelisi: CTOJI, CTYIL.

3.2. UndopmannoHHoe odecriedeHue 00ydeHust
IlepeyeHb pekOMeHyeMbIX Y4eOHbIX U3AHUI, TONMOJHUTEIbHOM JIUTEPATYPbI
OcHOBHbIE HCTOYHHKH:
1. Amumos III.A. Matemaruka: anreOpa v Hayajla MaTEeMaTHYECKOTO aHalln3a, T€OMETPUS.
Anrebpa u Hayasa Maremaruyeckoro asanmsa 10-11 wiacc. YueObHuk —M.:
[Tpoceemenue, 2023.
2. Bepuep A. JI., Kapn A. I1. MaremaTuka: AnreOpa 1 Hadaja MaTeMaTHYeCKOTO aHAJIN3a,
reometpust 10 kiacc. Yuebuuk bazoBelil ypoBens — M.: [Ipocsenienue, 2022
3. Bepuep A. JI., Kapn A. I1. Matematuka: Anre6pa 1 Hadaja MaTeMaTHYECKOTO aHAITN3a,
reometpust 11 kiacc. Yuebuuk bazoselil ypoBens — M.: [Ipocsenienue, 2022

JlomotHUTEIbHBbIE HCTOYHUKH:
1. Aranacsu JI.C. I'eomerpus 10 — 11 kmacc. — M.: [Ipocsemenue, 2022.
2. Briroackuit M.S. CnipaBounuk o snemeHnTapHoi marematuke, M.: ACT, 2019 1, ctp 512,

978-5-17-117726-3

3. Bb.I. 3us. lunaktuueckue marepuainsl. Anredpa u Hauana ananuza. 11 knace, 2019 r,132 ctp
M.U. IllaGynun dupaktuueckue MaTepuaibl. AnreOpa v Hadana aHanusa. 10 — 11 kiacesl,
2019, 144 ctp, 978-5-09-072792-1

HNuTepHeT-pecypcenl:

Enunas komtekims unpoBeix 00pa3oBaTenbHbIX pecypco- http://school-collection.edu.ru
EI'D moxaroroska - http://www.ege.edu.ru.

Merasanuknoneaus Kupumna u Medonus: http://mega.km.ru

Caiitsl « HIMKIONEMI»: hitp://www.rubricon.ru/;

http://www.encyclopedia.ru

Caiit 1st camooOpa3oBaHus U OH-JIAlH TecTupoBanus: http://uztest.ru/

Jlocbe KOIBHOTO yuuTesst Marematuku: http://www.mathvaz.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJIMHDbI

Oo0masi/mpodeccuonaabHas
KOMIIETEeHIUS

Pazpen/Tema

THI OLIEeHOYHBIX
MepPONpUsITUs

OK 01. Beibupats crioco0Ost
pelieHus 3a1aq
npodeCCHOHATLHON
JESTEIIbHOCTH
NPUMEHHUTEITHHO
K pa3IMuyHBIM KOHTEKCTaM

Pa3znensr 1-14

TectupoBanue Y CTHBINA ONPOC
MaremaTuyecKuid TUKTAHT
WNHnuBuayanbHas CaMOCTOSITENIbHAS
pabota IIpencrasienue pe3yabTaToB
npakTuyeckux padot KonrponbHas
pabota Beimonnenue
9K3aMEHAlMOHHBIX 3a1aHUM

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CpPE/ICTBA
MOMCKa, aHAIM3a 1
HWHTEPIIPETAIIH
uHbOpMALNH, U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH ISl BHITIOTHEHHS
3a51a4 MpodecCHOHATBHON
JESTCIILHOCTH

Pazgensr 1-14

TectupoBanue

YcTHbIM Onpoc

MarteMaTu4eCcKui

JUKTaHT

NupuBunyanbHas

CaMOCTOSTEIbHAS

pabora

[IpencraBnenue

pe3yJIbTaTOB

MPaKTUYECKHUX paboT
KontponbHas paborta Beinonnenue
9K3aMEHAIIMOHHBIX 3aJaHUI

OK 03. ITnanupoBats u
pea30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO
JeSITeTbHOCTD B
npogeccuoHaIbHOH cdepe,
WCTIOJIB30BATh 3HAHUS TI0

(rHAHCOBOI rPaMOTHOCTH B
Pas3INYHbIX )KU3HEHHBIX
CUTYaIUsAX

Pasznener 1-14

TectupoBanue
YcrHbiil onpoc MaremaTnuecKui
TUKTaHT MHuBHyanbHas
caMmocTosiTeNbHast paboTa
[IpencraBnenue pe3yabTaToB
NPaKTHYECKUX paboT
KontposnbHas pabora Beinmonnenue
9K3aMEHALIMOHHBIX 3aJaHAN

OK 04. DppexTuBHO
B3aUMOJICHCTBOBATh M paboTaTh B
KOJUIEKTHBE ¥ KOMaHJIe

Pasznener 1-14

TectupoBanue
VYcerubliii onpoc MaremaTuyeckui
TUKTaHT MHIuBUyanbHas
caMmocTosiTenbHast paboTa
[IpencraBnenue pe3yabpTaToB
NPaKTHYECKUX paboT
KontponbHas pabota Beinonnenue
9K3aMEHALIMOHHBIX 33JaHUN

OK05.Ocy1iecTBisITh yCTHYIO
Y TIMCEMEHHYIO

KOMMYHUKAIIUIO Ha

rOCy/IapCTBEHHOM SI3bIKE

Pazgensr 1-14

TectupoBanue YCTHBIA 0npocC
MaremaTudecKkuii JTUKTAHT
NunuBunyansHas

camocTosiTeNbHas paboTa
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Poccuiickoit @enepanuu ¢ [IpencraBnenue pe3yabTaToB
y4eTOM 0COOeHHOCTEN NPaKTUYECKUX PaboT
COIIMAIBHOTO U KYJIBTYPHOTO KonTponbHas pabora Beimonaenue
KOHTEKCTa 9K3aMEHAIIMOHHBIX 3aaHUN
OK O6. IIposBnars Pazpnensr 1-14 TectupoBanue
rpak 1aHCKO- VYcerHblii onpoc
NaTPUOTHUECKYIO MTO3UIHIO, Matematuueckuit
JEMOHCTPUPOBAThH JTUKTAHT
OCO3HaHHOE MOBEJCHHE Ha NuauBuayanbHas
OCHOBE TPaJUIIMOHHBIX caMoCTOsITeNIbHAs
001II1eYeI0BEYECKUX paborta
[EHHOCTEH, B TOM YHUCJIE C [IpencraBienue
y4eTOM rapMOHU3aLUN pe3yNbTaToB
MEXHAIIMOHATBHBIX U MPAaKTUYECKUX padoT
MEXPEJIUTUO3HBIX Kontponbhas pabota Beinonnenue
OTHOILIEHUH, TPUMEHSTh 9K3aMEHAIIMOHHBIX
CTaHJaPTHI 3aNaHHi
AHTUKOPPYIMLIHUOHHOTO
MOBEJICHUS
OK 07. CopneiicTBOBaTh Paznens! 1-14 TectupoBanue Y cTHBIN onpoc
COXPAHEHHUIO OKpPYKaroUIen MareMaTnyecKkuii TUKTaHT
Cpelibl, pecypcocOepeKeH 1o, NunuBunyansHas
MIPUMEHSATH 3HAHUs 00 camocTrosTelbHas paboTa
W3MEHEHUU KIIMMaTa, KoHTpoibHas pabota
TPUHIHUIIBI GEPEKITUBOTO BrinmoaHeHne 3k3aMeHalMOHHBIX
pOU3BOJCTBA, 3H(HEKTUBHO 3a/IaHU I
JIEUCTBOBAThH B
Ype3BBIYANHBIX CUTYAIIHSIX

d)Oprl OUEHKU pe3yibmamuernocmu 06yueHu;z.'
l’l}ll’l’lu6aﬂﬂbHCl}Z, HA OCHoe€e Komopoﬁ eblcmaejisiemcs unocoeds OueHKd.

Memoowt ouenku pe3ynomamoe ooyuenus oucyunaunvl «Mamemamukay:
Umo206as OYeHKa No OKOHYAHUU U3VYEHUS BbICMABIAEMC HA OCHOBAHUU 3AYEmHOU C Y4emom
mekymeﬁ ycnesaemocnu U 6blNOJIHEHHbIX NPAKNMUYECKUX U KOHmpO]ZbelXpa60m pa60m.




