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1 OBIIIASI XAPAKTEPUCTUKA PABOYENM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHON JUCIHUAILIMHBI MATEMATHKA

1.1 MecTo THCHUIUIMHBI B CTPYKTYpe npodeccHoHAILHON 00pa3oBaTeIbHOI
nporpammsbl CIIO:

1.1.1 OOmeobpa3zoBarenbHas aucHuIInHA «MaTreMaTukay SBIIETCS 0053aTeIbHOMN
00111e00pa30BaTENLHOTO KA 00Pa30BaTENBbHON TPOrPaMMBI B COOTBETCTBUU C
OI'OC CIIO no cnenuanbHoctd 08.02.13 MoHTax M 3KCIUlyaTalus BHYTPEHHHX
CAaHTEXHUYECKMX YCTPOWMCTB, KOHAWIIMOHUPOBAHUS BO3AyXa ©  BEHTUJIAINH,
peainzyemMoil Ha 6a3ze OCHOBHOro obmiero oopasoBanus. [Iporpamma paspaborana Ha
ocHoBaHnuu TpeOoBanuit DI'OC cpeanero obmero o0Opa3oBaHUS C yYETOM
npodeccuoHalbHOM HAMpaBiICHHOCTH MOJydyaeMoil creunuaibHocTu. Ha wuzyuenue
JTUCHUILTUHBL «MareMaTuka» Ha 6a30BOM YpPOBHE OTBOJUTCS JIEBATH 3aUETHBIX €IUHUII.

1.2 llen 1 nIaHUpYeMBble Pe3yJIbTAThl 0CBOCHHS THCIIUTLTHHBI
1.2.1. lleap TUCHUILIHHBI

Lenb ocBoenust OJ] «Maremaruka» (B coorBerctBuu ¢ TpedoBanusmu GI'OC COO,
opuenrtanuein Ha pe3yiabTathl GI'OC CIIO): ocBoeHne 00y4arOMMMUCS COIEPIKAHMS
O/l «Matematuka» W JOCTIDKECHHE pPE3YJIbTaTOB €€ HM3yYCHHS B COOTBETCTBUHU C
tpedoBanusimu OPI'OC COO ¢ yuerom mpodeccrnoHambHON HampasieHHocTd PI'OC
CIIO.

3anaun ocBoenus O/ «Matemarukay:
- (QopmMupoBaTh MPEJICTABICHHUS O COIHAIBHBIX, KYJIbTYPHBIX U HCTOPHUUYECKUX
(hakTopax CTaHOBJICHHSI MAaTEMATHKU;
- (GopMUpOBaTh OCHOBBI JIOTHYECKOTO, alTOPUTMHYECKOTO U MaTeMaTHYecKOTro
MBIIICHHUS,
- (opMHUPOBATH YMEHUE NPHUMEHSATH IMOJYYCHHBIC 3HAHUS MPH PEHICHUH Pa3TnIHBIX
3aJa4, B TOM 4HCIIe MPO(heCcCHOHAIBHBIX;
- (QopMHpOBaTH TMPEJCTABICHHE O MaTeMaTHKE KaK 4YacTH OOIIeueoOBEUeCcKO
KYJIBTYPbl, YHUBEPCAIBHOM SI3bIKC HAyKHW, ITO3BOJISIONIEM OIHUCHIBATh W H3y4aTh
pealibHble TPOIECChl W SBJCHHS B TOBCETHEBHOW >XKM3HM U B Mpo¢ecCHOHATHHON
JeSITENIbHOCTH.



1.2.2. [Inanupyemble pe3yabTaThl OCBOCHUS 001e00pazoBaTenbHON AUCUIUIMHBL B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®T'OC COO

O01me KOMIeTeH NI

IInanupyemsie pe3yjbTaTbl 00y4eHHS

Oo0mrue

I[ncumumﬂapnme

OK 01 Bei6upars
CIIOCOOBI pelICHUs
3anay
podecCHOHATBLHOM
e TeIIbHOCTH
PUMEHUTEITBHO

K Pa3IMIHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH MAaCTEpPCTBa,
TpynoIo0ue;

- TOTOBHOCTh K aKTHBHOM JE€ATEILHOCTH TEXHOJOTHMYECKOM
COIMAJILHOM CIIOCOOHOCTH

158 HaITpaBJICHHOCTH,

MHUIUUPOBATD, IJIaHUPOBATb u CaMOCTOATCIIBHO|
BBIITOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTEpEC K pa3IuYHbIM cdepaM MnpodecCHOHATHHON
NesITeNIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
[M03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbI€ JIOTHUYECKHE ﬂeﬁCTBHHI

y4eOHBIMHY|

- CaMOCTOATENbHO (OPMYTUPOBATh U aAKTYaJTU3UPOBATH
po0OiieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS
TSl CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIECHHUS;

- ONpEeNEeNATh 1ENU ACSITENbHOCTH, 3aJaBaTh NapaMeTphl 1
KPUTEPUU UX TOCTHUKEHUS;
3aKOHOMEPHOCTHU

BBISIBJISATH n IMPOTHUBOPCUNA B

PACCMATPUBACMBIX SABJICHUMAX,

BHOCUTb KOPPEKTUBBI B ACATCIBHOCTb, OLCHHUBATH|

COOTBETCTBUE PE3YJbTATOB IEJISIM, OLEHHBATh PUCKHU
[MOCJIC/ICTBUU NCATCIBHOCTH;

pa3BHBAaTh KPEATHBHOE MBIIUICHHE TMPH PEHICHUH|
PKU3HEHHBIX TIPOOIIEM

-BJIaJIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAMU PEIIECHUS
3agad; yMeHue GopMyaupoBaTh ONpEAEICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOJIUTH 10Ka3aTeIbHbIE
[pacCyX/1I€HUsI B X0JI€ PELICHMS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJOTapupM
YrCIIa; YMEHUE BBIOJIHATH BEIYMCICHUE 3HAUYCHUN U
peoOpa30BaHus BEIPAKCHHUH CO CTEIICHSMH U JIOTapupMamu,
peoOpa3oBaHus IPOOHO-pAlIMOHAIBHBIX BBIPAXKEHUH;

- YMETb ONEPUPOBATH MOHATHIMHU: PALUOHAIbHBIE,
MppalioOHaIbHbIE, T0OKa3aTeIbHbIC, CTEIIEHHBIE,
iorapupmMuUecKue, TPHrOHOMETPUUYECKUE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMH: (DYHKIIHSI, HEMPEPhIBHAS
(byHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETPaJ; yMETh HaXOAUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(yHKIMH, UCTIOJIB3YsI CITPABOYHbIE MaTepHallbl; UCCIIE0BATh B
MPOCTEHIINX CIy4asxX (YHKIMU HA MOHOTOHHOCTb, HAXOJIUTh
HarOOJIbIIINE U HAUMEHbIINE 3HaUeHUs1 (QYHKIUN; CTPOUTh
rpadMKyi MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTEeMaTHIeCKOTO aHAIN3a; TPUMEHSTh TPOU3BOIHYIO MTPH
[pEILICHIH 3a]1a9 Ha TBMYKEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHBIE 32/1a4H HA HANOOJIBIITNE U HANMEHBIIINE
BHAYCHUs, HA HAXOXKJCHUE ITYTH, CKOPOCTH B YCKOPECHHS,

- YMETh OIIEPHPOBATH TOHATHIMHU: PAllMOHATBHAS (PYHKIIHUS,

0) 6a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

roka3zaTenbHast QyHKIMS, CTereHHast QyHKIIMS,




BIIQJICTh HABBIKAMH  Y4€OHO-HCCIICIOBATEIBCKOM M

HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH PaspCIICHU]
pooem;

BBIABJIATH IIPUYUHHO-CIICACTBCHHBIC
AKTYaJIM3UPOBATH BBIABHUI'aTh
PECIICHUA, HAXOAWUTh apryMCHTHI JJI JOKa3aTCIIbCTBA CBOUX

YTBep)KHeHHﬁ, 3a1aBaTh IapaMCTPbl U KPUTCPUU PCHICHUS,;

CBiA3HU 41

3ajiavy, THUIIOTE3Y c€c

- aHaJ'II/IBI/IpOBaTI) HOJ'Iy‘-ICHHI)IC B XO0I€ peHICHI/Iﬂ 3a1a4u
pe3y.HbTaTI>I, KpI/ITI/ILICCKI/I OIICHHUBATh UX I[OCTOBepHOCTI),
HpOI‘HOBI/IpOBaTB N3MCHCHHUEC B HOBBIX YCJIOBI/IHX;

= YMGTI) HepeHOCI/ITI) 3HAHUS B HOSHaBaTeJII:HYIO H
[IPAKTHYECKYIO 00J1aCTH KU3HEACITEIIbHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
oOJacreii;

- BBIIBUTaTh HOBBIC WJICH, TpearaTh OPUTHHAIBHBIC
IMOIXOAbI 1 peHIeHI/IH;

1 CIIOCOOHOCTHL MX HCIIOJNIL30BAHMS B ITO3HABATEILHOM W

COLIMAJIBHON ITPAKTHUKE

imorapumuyueckas GyHKUIUsSA, TPUTOHOMETPHYECKUE (DYHKITHH,
oOpaTHbIEe GYHKLIUHU; YMEHHE CTPOUTH TPAPUKH U3yUdECHHBIX
(yHKINH, HCTIOB30BaTh IpaUKU MPU U3YUEHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[PEIMETOB U 3a]jau U3 peaJIbHOM XKHU3HH; BBIpaXaTh (GopMyIaMu
3aBHUCUMOCTH MEX/ly BETUUNHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a7ja4ll pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MMPOLEHTHI, JOJHM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U yCIIYT, HAJIOTH, 3a/1a41 U3 O0JIACTH YIIPaBICHUS
ITMYHBIMA M CEMEHHBIME (DMHAHCAMU); COCTABIISITh BEIPAKECHUS,
YpaBHEHHsI, HEPAaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 331a4H,
MCCIIe10BaTh MOJyYEHHOE PELleHHE U OLEHUBATh
[PaB/I0110I00HOCTh PE3YJIbTAaTOB;

- YMETb ONEPUPOBATH MOHATHAMM: CpeHEe apu(hMETHUECKOE,
MenaHa, HauOoJIbllIee M HaMMEHbIIee 3HAYeHUs, pa3Max,
cTiepcsi, CTaHAaPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTbHBIX MPOIIECCOB | SBJICHUIA; IPEACTABISTh MHPOPMALIUIO C
MIOMOILBIO TAOJIMI U TUarpaMM; MUcciae10BaTh CTAaTUCTHYECKUE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpapuecKuX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIy4ailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITUS; YMEHHE BBIUUCIIATH
BEPOSITHOCTH C UCTIOIB30BaHUEM I'padUIeCKUX METO/IOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI 1 YMHO)KEHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (YOPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO




CIIy9aiiHBIMU BEIMYMHAMHY; YMEHHUE MPUBOJIUTH TPUMEPHI
[IPOSIBJICHNUS 3aKOHA OOJIBIINX YHUCEN B IPUPOAHBIX U
0OI1IECTBEHHBIX SBJICHUSX

- YMETh OIEPUPOBATH MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPELIUBAIOLINECS MPSMBIE,
apauieIbHOCTh U NEePIEHINKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH,
[YTOJT MEXKAY MPSIMBIMU, YTOJI MEKY MPSIMOM U TNIOCKOCTBIO, YOI
MEKIy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 TUIOCKOCTH,
[pacCTOSTHHE MEXAY IPSMBIMU, PACCTOSHHE MEXY TUIOCKOCTSIMHU;
[YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 3aJ1ad H3y4eHHbIe (DaKThI 1
TeOpEMBI TUITAHUMETPUHN; YMEHHE OIIEHUBATh pa3Mepbl 0OBEKTOB
OKPYKAIOIIEero MUPa;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, Mapaiienenumne], mpu3Ma, mupaMua,
(urypa v moBEpXHOCTh BpallleHUs, IWIIUHIP, KOHYC, 11ap, chepa,
ceueHust (pUTYpBI BpaIlleHus, INIOCKOCTh, Kacaromascst Cepsl,
[MIAHAPA, KOHYCA, TUIOMIAIh IIOBEPXHOCTH MUPAMUIBI, TPH3MBI,
KOHYCa, IIWIMH/IPA, TUTOIIaab cQepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[WIMH]pA, KOHYCAa, I1apa; yMeHUue n300pakaTh MHOTOTPAaHHHUKH U
[OBEPXHOCTH BpAIIEHUS, UX CEYCHHUS OT PYKH, C IOMOIIbIO
YEePTEKHBIX HHCTPYMEHTOB H JICKTPOHHBIX CPECTB; YMEHHUE
[pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPaBUIHLHBIE MHOTOTPAHHUKH;

- YMETh OIIEPHPOBATH MOHATUSIMU: JIBFDKCHUE B TIPOCTPAHCTRBE,
Mo1I00HBIE (GPUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE
rionael moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;




- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[UI0I11a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOJB3Ys U3yUCHHBIE
(hOpMYJIBI B METOIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJSIPHOE NPOM3BEIAECHUE, YTOJI MEXIY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BE/ICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
MIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOUPATH MOAXOSMIINN H3yYSHHBIH METOJ IS PEIICHHS
3aauu, paclio3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTEMAaTHYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATHIMU: ONPEIEICHUE, AKCUOMA,
reopema, CIECTBHE, CBOMCTBO, IPU3HAK, TI0KA3aTEIbCTBO,
[pPaBHOCHUJIbHBIE (DOPMYITHPOBKH; YMEHHE (HOPMYITHPOBATH
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKEHUE, TIPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METO
MaTEeMAaTUYECKON MHIYKIIUH; IIPOBOUTH J0Ka3aTeIbHbIC
[pacCyX1€HUsI IPU PELIECHUHN 3314, OLICHUBATh JIOTHYECKYIO
[IPaBHIIBHOCTb PACCyKICHMUIA;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, ITIOJIMHOXKECTBO,
ONEepALMK HAJl MHOXKECTBAMHU; YMEHHUE HCIIOIb30BaTh TEOPETHKO-
MHOYECTBEHHBIN anmnapar JUisl OIMCaHUs PEAIbHBIX MPOLECCOB U
SIBJICHUI TIPU PEILIeHUH 3a7a4, B TOM YHUCIIE U3 APYTUX YUeOHBIX
[IPEIMETOB;




- YMETb ONEpPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATh Ipadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIONIB30BATh rpadbl MPH PELICHUN
3az1ad;

- YMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YMCIIO COYETAHUM, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE IPUMEHATh KOMOMHATOPHBIE (aKThl U
[paccyX1eHUs UIsl pelIeHus 3a/1a4;

-YMETh OIEPUPOBATh MOHATUSMU: HATYpaJIbHOE YUCIIO, LIEJI0E
UKCIIO0, OCTATOK 10 MOJYJII0, palluOHAJILHOE YHUCIIO,

M pPpaLMOHATIbHOE YK CII0, MHOKECTBA HATYPaJIbHBIX, LIEJIbIX,
[PAallMOHAJIbHBIX, IEHCTBUTEIIBHBIX YHCEIl; YMEHUE UCII0JIb30BaTh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HalMeHblIlIee o0l1ee KpaTHOe, anropuT™ EBkinaa npu peniennn
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UIIUOHHBIMHA CUCTEMaMH
CUMCIICHMUS;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSMU: CTETIEHD C IIEJIBIM
[OKa3aresjaeM, KOpeHb HaTypalbHOU CTENEHU, CTENEHb C
[pallMOHAJILHBIM [TOKA3aTEeNIEeM, CTENEHb C JeMCTBUTEIbHBIM
(BelleCTBEHHBIM) ITOKa3aTelieM, Jorapudm Jucia, CUHYC,
KOCHHYC ¥ TAHT'€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHU I
1 HEPABEHCTB, PABHOCUJIBHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM, pallMOHaIbHbIE, UPPAllMOHAIbHbIE, T0Ka3aTeIbHbIE,
CTETEeHHbIE, JJorapuPpMHUUECKHUe, TPUTOHOMETPUYECKHE
ypaBHEHHUsI, HEPABEHCTBA U CUCTEMbI; YMEHUE PelllaTh ypaBHEHMUS,
HEpaBeHCTBA U CUCTEMBI C TIOMOIIIbIO Pa3IMYHBIX IPUEMOB;




[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITAPaMETPOM;
[PUMEHSTh YPaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U
[peaIbHOM )KU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: Ipaduk GyHKIMH,
oOpaTtHas GyHKIMSA, KOMIO3UIIUS PYHKITUH, IMHEWHAST PYHKITUS,
KBaJpaTH4Has QYHKLUS, CTeNIeHHas: (GYHKLHUS C LETbIM
MoKa3arejaeM, TPUTOHOMETpUYecKre PyHKINHU, OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAS U
morapumudeckas GyHKINN; YMEHHE CTPOUTDH TpapuKu
(yHKIMH, BBITOJTHATH TpeoOpa3oBaHus TpapuKoB (yHKIIHA;
YMEHHUE HCII0JIb30BaTh rpauku GyHKIMN AJ1s U3YyUEeHUs
[IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTrux
[y4eOHBIX IPEIMETOB U U3 PealbHOM KU3HU; BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]y BETMUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHSIMHU: YETHOCTh (DYHKIIUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUHY,
MOHOTOHHOCTB (DYHKITMH, SKCTpeMyM (YHKIIUHU, HAanOOJbIIIee U
HaMEHbIIIee 3HaYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
[IPOBOJUTD UCCIIE0BaHUE (DYHKIIUH;

[YMEHHE MCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIMH 115
[pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamy;
300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOXKECTBA PEILICHH
YPaBHEHMI, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH:
MOCIIeIOBATEIBHOCTD, apu(METHIECKAs POTPECcCHs,
reoOMeTpUUEeCcKast Mporpeccus, 0ECKOHEYHO yOBIBAIOIIAs
reoMeTpHYECKas IPOTPECcCHsl; YMEHHE 331aBaTh
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[10CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTH (DYHKITHH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpas MPOU3BOIHAS
(hyHKIIUM, T€OMETPUYECKHUM U (PU3HUECKUN CMBICT POU3BOAHOM,
nepBooOpa3Hasi, onpeeIeHHbIH HHTETpall; yMEHUE HaXOIUTh
ACUMITOTHI rpaduka PyHKIMH;, YMEHHE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIIHH,
HAXOIUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (yHKIHH;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO /ISl UCCIEA0BAHUS
(yHKIMH, UTsT HAXO0XKICHHS HAWTY4IIeTO PEIICHUs B
MPUKIIATHBIX, B TOM YHCJE COIIMATIbHO-3KOHOMHYECKHUX 1
(hr3MUecKUX 3a7a4ax, Ui OMpPeesIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MJIOUIATU U 00BEMbI (PUTYp ¢ TOMOILBIO HHTETPaa;
[PUBONUTH MPUMEPBI MATEMAaTHUECKOT0 MOJICIIMPOBAHUS C
roMoIbio AuddepeHmarbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MO1YJIb U apTyMEHT
KOMILJIEKCHOTO YHclia, opMa 3allMCH KOMIIEKCHBIX YHCEl
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
[YMETb IPOM3BOIUTH apu(PMeTHUECKHe TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; IPUBOIUTH IPUMEPHI UCIIOJIB30BaHUS
KOMILUIEKCHBIX YHUCEl;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEIHEE
apudMeTHIecKoe, MeIrnaHa, HanOoIbIlIee 1 HANMEHBIIIECE
3HAUEHUS, pa3Max, TIUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OTMCAaHUS YHCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM

11



rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
1ICCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS C IIOMOIIBIO AUArpaMm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMETh HaXOJUTh BEPOATHOCTU COOBITUI C MCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7ad (OPMYIIbl
CJIO’KEHUS U YMHOKEHHSI BEpOATHOCTEH, (hopMyiTy NOTHON
BEPOSTHOCTH, popMyny bepHyiuin, koMOMHATOpHBIE (haKThl U
(hOpMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; YMEHUE
OIIEPUPOBATH ITOHATUSAMH: CIIydaliHasi BEJIMYMHA, PACIPEICICHUE
BEPOSITHOCTEW, MATEMATHYECKOE 0KUAAHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEIMYHUHBI, ()YHKIIUN
[pacrpenesIeHus U IUIOTHOCTH PAaBHOMEPHOT0, MI0KA3aTEILHOIO U
HOPMaJIbHOI'O PACIIPEAEIECHUI; YMEHUE UCII0Ib30BaTh CBONCTBA
M3YYCHHBIX PACIPENeIeHUN Ul peLIeHus 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIINX YUCEII, METO/Ibl BBIOOPOUYHBIX
CCIIEA0BaHUI; YMEHUE IPUBOAUT IIPUMEPHI IIPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IIpsAMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE3OK, JIyd, INIOCKUH YIoJl,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBINA YIoJ1, IEpeceKaromuecs,
[apajjleIbHbIE U CKPELIUBAOLINECS IIPSMBIE, TapalIEIbHOCTD U
[IEPIIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJI MEXIY
[IPSIMBIMU, YTOJI MEKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELIECHUU 3a]1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE ONIEpUPOBATh
[TOHSATUSMM: MHOTOI'PAHHUK, CEYEHNE MHOTOTPAHHUKA,
[paBIIIbHBIII MHOTOIPaHHUK, IpU3Ma, upamMmuaa, Gpurypa u
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[MOBEPXHOCTD BpalLlleHUS, IIMITMHIP, KOHYC, 11ap, chepa,
[pa3BepTKa NOBEPXHOCTH, CEUYEHUS KOHYCa U LIUJIUH/IPA,
MapajulesIbHbIe OCH WM OCHOBAHUIO, CEYEHHE 11apa, INIOCKOCTD,
Kacarolascs cepsl, HUINHAPA, KOHYCa; YMEHHUE CTPOUTh
CeueHHe MHOIOI'paHHMKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpPbI
1 [IOBEPXHOCTH BpAILIEHHsI, UX CEUEHHs], B TOM YHCIIE C IOMOIIBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTh CBOMCTBA
reOMETPUUECKUX (PUTYp, CAMOCTOSATENHEHO (POPMYITUPOBATH
OTIpeIeIICHUS] H3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH
VI OTIPOBEPTraTh UX; YMEHHE MPOBOAMTH KIacCU(UKAIIIO PUTYD
10 PA3JIMYHBIM [IPU3HAKAM, BBIIIOJIHATH HEOOXOAUMBIE
ITONIOJTHUTENIbHBIE TOCTPOSHMUS,

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMMU: TUIOIAAb (DUTYDBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSTHUE OT TOYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEKIY
MJI0CKOCTSIMU, IJIOIIAb Cepsl, IIIOLIalb TOBEPXHOCTU
[paMuibl, IPU3MBbI, KOHYCa, IIWINHIpA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO NapaJuleNenune1a, TUPaMubl, IPU3MBL,
[MJIMH/Ipa, KOHYCa, [1apa; yMEHHEe HaXOIUTh OTHOILIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JABHKEHHE,
MapasiesIbHbIA IEePeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHue 1M0100us, M0100HbIe
(urypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJ00HBIE (GUTYPHI, B
TOM YHMCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHHE
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXO/IUTh
reoMeTpUUYeCKre BEIUUNHBI (JUIMHA, YToJl, IJI0alb, 00beM) Ipu
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[pEILICHUH 33724 U3 APYTHX YYeOHBIX MPEIMETOB U U3 peabHON
PKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTEMa KOOPJAUHAT, BEKTOP, KOOPANHATBI TOUKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITIPOU3BEICHNE BEKTOPA HA YUCIIO,
[pa30KeHue BEKTOpa Mo Oa3ucy, CKaIsIpHOE IPOU3BEACHHUE,
BEKTOPHOE IIPOU3BEEHUE, YTOJI MEX1Y BEKTOPAMHU; YMEHHE
MCII0JIB30BaTh BEKTOPHBIN M KOOPAMHATHBIN METO IS PELICHUS
FEOMETPUUECKUX 3ajay U 3a7a4 APYrux yueOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpulia 2x2 u 3x3, onpeaenureib
MaTpPULblL, FEOMETPUYECKUI CMBICII OTPEIEIUTEIS;

- YMETb MOJEJINPOBATH PEAJIbHBIE CUTYALIUN HA SI3bIKE
MaTEMAaTHUKH; COCTaBIISITh BBIPDAKEHUS, yPaBHEHUS], HEPAaBEHCTBA U
X CUCTEMBI 10 YCIOBUIO 3aJa4H, UCCIEA0BATh [IOCTPOCHHBIE
MO/JIENIU C UCIIOIB30BAHUEM alllapaTa ajareopsl,
MHTEPIIPETUPOBATH ITOJTYYEHHBIN PE3yIbTaT; CTPOUTh
MaTeMaTHYECKUE MOJIEIH C IIOMOIIBIO T€OMETPUYECKUX MMOHATHH
V1 BEJIMYUH, PEIIATh CBA3aHHbIE C HUMM IPAKTUYECKUE 3a]1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[OJIy4YEHHBIA PE3yJIbTaT; pellaTh NPUKIIaJHbIE 3a1a4l
CpPEeICTBAMU MAaTEMaTUYECKOIO aHAIN3a, B TOM YHUCIIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHUE BBIOMPATh MOAXOSAIIUI METOT AT pEIlIeHUs 3a/1a4H;
[MOHMMaHWE 3HAUMMOCTH MAaTEMATUKU B U3yUYEHUU NPUPOJHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUHN; YMEHUE PAacllO3HABATh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHIA POCCUMCKON U
MHPOBOM MaTeMaTU4YECKON HAyKH
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOVCKa, aHATN3a U
MHTEPIpETAUN
nHopMaIuu, u
WH(POPMAIMOHHEIC
TEXHOJIOTUU TSI
BEITIOJTHCHMSI 32124
po(dhecCHOHATLHOM

e TEIIbHOCTH

B 005aCcTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(hopMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOLIECTBEHHOU

KyJbTYpbl KaK CPEJICTBA B3aUMOAECHCTBUS MEXKIY JIIOAbMU
1 [IO3HAHUS MUPA;
- OCO3HAHME IEHHOCTH HAYYHOU JIEATEIbHOCTH, TOTOBHOCTh

[03HABATEIbHBIMU JEUCTBUSIMMU:
B) paboTa ¢ uHpOpMaLueil:

- BJaJACTb HAaBBIKAMH IIOJYUYCHUSA I/IH(l)OpMaIII/II/I 3|
MCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIbHO
OCYIICCTBJIATH IIOMUCK, aHaJIn3, CHUCTEMAaTU3alunro 41

[IpEICTaBICHMS;

- CO3/1aBaTh TEKCThl B pPa3lIMYHbIX (opmarax Cc y4eToM
Ha3zHaueHUs WH(POpPMAIMK U LENIEBOM ayAUTOpPUH, BEIOUpas
ONTUMAIIbHYIO (POPMY MIPEICTABICHUS U BU3YaTH3alUH;

- OLIEHMBATh JOCTOBEPHOCTbH, JIETUTUMHOCTh MH(OPMAIIH,

CC COOTBETCTBUC IIPAaBOBBIM MW MOPAJIBHO-OTHYCCKHM

HOpMaM;
- UCIONB30BaTh  cpeAcTBa  MH(GOPMALMOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUI B pelieHnn

- YMETb OIEPHPOBATH MOHATUSAMHU: pPALMOHANbHASA (DYHKIHS,

byHKIWHS, byHKIHS,
morapupmudeckass (QyHKIWs, TPUTOHOMETPHUYECKHE (DYHKIIHH,

TTOKa3aTCJIbHasA CTCIICHHAs

[PaKTUKWA,  OCHOBAHHOTO  Ha  JUajore  KyinbTyp,oOpaTHble (GYHKIUH; yMEHHUE CTPOUTh TpapuKd H3YUYEHHBIX
CIOCOOCTBYIOLIETO ~ OCO3HAHHUIO  CBOEro  Mecrta  B|QYHKIMI, UCHONB30BaTh IpaUKu MPU HW3YYEHHHM IPOLECCOB U
[OJINKYJIBTYPHOM MHPE; 3aBUCHUMOCTEH, TpU pElIeHUH 3ajJad U3 JPYrux Yy4eOHBIX
- COBEpIICHCTBOBAaHWE  S3BIKOBOM M  UYUTATENbCKOMIPEIMETOB M 33/1a4 U3 PeasibHOM >KM3HH; BhIpaXaTh QopMyaamMu

3aBUCHMOCTH MEXIY BETMYNHAMU;
- YMETh ONEPHPOBATH MOHATHUAMH: TOXICCTBO, TOXIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUM

OCYLICCTBJIATDH IMPOCKTHYIO n HCCICAOBATCIIbCKYIOM HCPABCHCTB, PABHOCUJIIBHOCTDH ypaBHeHHﬁ, HCPAaBCHCTB WU
ICATCIIbHOCTD HHAUBUYAJIBHO U B I'PYIIIIC. CUCTCM, palUOHAJIBbHBIC, HWPPATUOHAIBHBIC, II0KAa3aTCIbHLBIC,
OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HLIMI/ICTeHeHHLIC, JIOFapI/I(I)MI/I‘ICCKI/IC, TPUTOHOMETPHUYCCKHC

YPAaBHCHUA, HCPABCHCTBA U CUCTEMbI; YMCTh PCIIATh YpPAaBHCHU!,
HCPAaBCHCTBA U CHCTCMBI C IIOMOLIBIO PA3JINYHBIX IIPUCMOB;
[P€IIaTh YpPaBHCHHA, HCPABCHCTBA W CHUCTEMbI C IIapaMETPOM;
IMPUMCHATL YPpAaBHCHHA, HCPABCHCTBA, UX CUCTCMBbI IJIA PCHICHUA
MAaTCMAaTUUCCKUX 3ada4 U 3a/1a4 U3 Pa3JIMYHBIX obOnacreit HAaYKH U

MHTEpIpETalMi0 UHPOPMAIMKU Pa3IMYHbIX BUJIOB U (HOPMpeaTbHOU KU3HU;

yMETh CBOOOJHO ONEpPUPOBATh TMOHATHSIMHU: JIBUXKEHHUE,
NapajuleJIbHBId  NIEPEHOC, CHUMMETpPUS Ha IUIOCKOCTM W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE IM0A00Us, MOJOOHBIE
(urypel; yMeTh pacro3HaBaThb paBHbIE U MOJO00HBIE (UTYDHI, B
TOM 4HCIE B MPHUPOAE, YMETh

HCKYCCTBC, QapXUTCKTYPE;

MCIIOJIb30BAaTh ~ T€OMETPUYECKHE  OTHOIIEHHUS,  HaXOAWTh
reoMeTpUUYeCKre BEIMYUHBI (AJIMHA, YTOJ, IUIOMIa/lb, 00BEM) IIpU
[pEIIeHNHU 3a7ad U3 JIPYruX y4eOHBbIX MPEIMETOB U U3 pealbHOU

PKU3HU
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KOTHUTUBHBIX, KOMMYHUKATUBHLIX W OpraHu3alluOHHBIX
3agad ¢ coOnroieHueM TpeOOBaHUN SPrOHOMHKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOCPEIKECHNUS, TIPABOBBIX H
PTUYECKHX HOPM, HOPM HH(POPMALMOHHOM 0€3011aCHOCTH;
BJIAJICTD pacro3HaBaHus 3aIUTHI
nH(opMary, HHGOPMATHOHHON 0E30IIACHOCTH JTMYHOCTH

HaBbIKaMH nu

OK 03 [1nanupoBaTh u
[pea30BHIBATD
COOCTBEHHOE
po(hecCuOHATBLHOE U
ITUYHOCTHOE Pa3BUTHE,
[peIPUHIMATETbCKYIO
EesITeNIbHOCTD B
npodeccnoHaIbHON
chepe, UCTIOIB30BATh
BHAHUS 110 (PUHAHCOBOI
FpPaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIUsIX

B ob6macTi 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHWI,

PTUYECKOTO MOBEICHUS;
- CIIOCOOHOCTh OLIGHMBATh CHUTYallMI0O W TPUHUMATH
OCO3HAHHbIE PpEILICHUS, OPUEHTUPYACh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAaHHUE JMYHOIO BKJIA/Ja B MOCTPOEHUE YCTOMYUBOIO
Oymy1Iero;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISIM M (WJIH)
IPYTUM  YJICHAaM CEMbH, CO3JAHUI0 CEMBH HAa OCHOBE
OCO3HAHHOTO MPHUHATUA LUEHHOCTEH CEMEMHON >KHU3HU B

COOTBCTCTBHH C TpaAULIUAMU HAPOIOB POCCI/II/I;

OBageHne YHUBEPCAIbHBIMU PEryJISITUBHBIMU
elCTBUSIMU

a) CaMOOpTaHU3AIIHS:

- CaMOCTOSATEJNBHO  OCYIIECTBIATH  I1O3HABATEJIBHYIO
NesSTeTbHOCTh,  BBIABIATH  MPOOJIEMBI, CTaBUTh U

hopmMyTupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHON
MEeATETFHOCTH M )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEIILHO COCTAaBJIATH IUIAH PEIICHUS TPOOJIEMBI C
YIETOM pecypcos,
BO3MOXHOCTEW U MPEANIOYTEHNM;

UMCIOIIUXCs COOCTBEHHEIX

- YMETh OIIEpPUPOBATH HNOHATUSAMU: panuoHalIbHbIE,
MPpaLOHAJIbHBIE, IIOKa3aTelbHBIE, CTEIICHHEIE,
lmorapu@mMuueckue, - TPUTOHOMETPUYECKHUE  YpaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

yYMETh OIEPUPOBATh MOHSATHSAMHU: MHOTOTPAHHUK, CCUCHHE
MHOTOTpaHHHMKA, KyO, TMapajUlelieuIie]l, Mpu3Ma, [HpaMHIa,
(burypa u MoBEpXHOCTh BpallleHHs, IIMJIMHIP, KOHYC, I1ap, cdepa,
cedeHus (GUTYpHl BpaIIeHUs, IJIOCKOCTh, Kacaromascs cdepsl,
MUJIMHAPA, KOHYCA, IJIoMaJAb MOBCPXHOCTH MHUPAMU/BI, IIPU3MBI,
chepsl, KyOa,

NAPaMUBI,  IIPU3MBI,

KOHycCa, UWJIUHIpA, o0beM

[IPSIMOYTOJIbHOTO

IJI0IIAIb
napajuieienunesa,
LMIMHIpa, KOHYCa, 11apa; yMEeHUe n300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTU BpAIICHMSI, MX CEUEHUS OT PYKH, C IIOMOUIbIO
UEPTEXKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMETh PacO3HABATH
[TpaBWJIbHBIE MHOIOTPAHHUKY;

- yYMETb OIEpUPOBATh MOHATUSAMU: TNPSIMOYroOJibHAS CHCTEMA
KOOpIWHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
CyMMa
HaxXOJIUTh C

CKaJSIpHOE IMPOW3BEACHHE, YroJl MEXKIy BEKTOpaMH,

BEKTOPOB, IPOMU3BEACHHE BEKTOPA HA YHUCIIO;
[MOMOLIBI0 U3YyYEHHBIX (HOPMYJI KOOPAMHATHI CEPEIUHBI OTPE3Ka,

PACCTOAHNUEC MCIKAY ABYMS TOUKAMHU
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- IaBaTh OLICHKY HOBBIM CUTYaIUsIM;
crioco0cTBOBaTh (HOPMUPOBAHUIO ¥ MPOSIBICHUIO ITUPOKOH
PPYIMIIMK B pPa3HbIX 00JacTAX 3HAHWUH, TOCTOSHHO
[MOBBIIATh CBOW  OOpa3oBaTeNbHBIM H  KYJbTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MPUEMbl peIEKCUH AJIs OLEHKU CUTYallUH,
BEIOOpA BEPHOT'O PELICHHUS;

- yMETh OIICHWBAaTh PUCKH M CBOCBPEMEHHO NPUHUMATH,
[PEIICHUS 10 UX CHIDKCHUIO;

B) SMOLIMOHAJIbHBIN WUHTEJUIEKT, IIPEANOIAralo UK
c(hOpMUPOBAHHOCTD:

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpPEeMIICHUE K
TOCTHKEHHIO IIEJIU U YCTIEXY, ONTUMU3M, HHUIIUATUBHOCTb,
YMEHHUE JIeiICTBOBaTh, UCXO/1 U3 CBOUX BO3MOXKHOCTEH;

- OMIIaTUHM, BKJIIOYAIOMIEH CHOCOOHOCTh  IOHHMMATH
OPMOITMOHAIBHOE COCTOSIHHE IPYTUX, YYUTHIBAaTh €ro IpHU
OCYILIECTBJICHUM  KOMMYHMKAI[MM,  CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COIMAJBHBIX HAaBBIKOB, BKIIOYAIONINX CIOCOOHOCTH|
BHLICTPAUBATh OTHOIIEHUS C APYTUMH JIOJbMU, 3a00TUTHCA,
[POSIBIIATHh UHTEPEC U pa3peniatb KOHOIUKTHI

OK 04 D¢ dextuBHO
B3alMOJIEHCTBOBATE U
paboTaTh B KOJIJIEKTUBE
1 KOMaH]Ie

FOTOBHOCTh K CaMOpPa3BUTHIO, CaAMOCTOATEIBHOCTH U
CaMOOIIPEEIIECHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-UCCIIeI0BATEIbCKOM,
[MPOEKTHON U COIMATIbHOMN JIEATEIIbHOCTH;

OBnaneHue YHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMHY|
NICHCTBUSAMMU:

- YMETh OIEpUPOBATh MOHATUSAMHU: CIIYYalHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMETh BBIYHUCISATH
BEPOSTHOCTH C  HCIOJb30BAaHUEM TpaHUUECKUX  METOJIO0B;
PUMEHSTh (OPMYJIbl CIOKEHUS U YMHOXXEHHUS BEPOATHOCTEM,
KOMOMHaTOpHbIE (aKThl M (GOpMYJbl MPU PEUICHUH 3ajady;
OLIEHUBATh BEPOSITHOCTU pPeaJbHBIX COOBITHH; 3HAKOMCTBO CO
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0) COBMECTHAsl IeITCIbHOCTD:
- IOHMMATh M KMCIIOJH30BaTh MPEHMYILECTBA KOMAHIHOW U
MH/IMBUYAJIEHOW PaboTHI,

IIpUHHUMATb oeiun COBMECTHOM
OpPraHHU30BbBIBATL W KOOPAUWHHUPOBATH
JTOCTMOKCHUIO: COCTAaBJIATH IIJIaH HCﬁCTBHﬁ, pacupeaciIATh)

00CyXXIaTh

JIEeITEIbHOCTH,
IEUCTBUSL IIO0 €€
PO C y4eTOM MHEHUIl  Yy4acTHUKOB
[pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPAMHHUPOBATHL U BBIIIOJHATH pa60Ty B YCJIIOBHAX

[pE€abHOTO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIJISITh IO3UTUBHOE CTPATETHYECKOE NTOBEIACHUE B
Pa3IMYHBIX  CHUTyalUsX, MPOSBIATH TBOPYECTBO M|
BooOpaskeHue, ObITh MHUIIUATUBHBIM.

OBiageHue YHUBEPCAIbHBIMU PEryJISITUBHBIMU
TeHCTBUSIMMU:

) IpUHATHE ce0sl U IPYTHUX JIFOIEH:

- PUHUMAaThb MOTHBBI M AapryMEHThl APYTUX JOJEH IpH
aHaJIN3€ PEe3yJIbTaTOB JIEATEIbHOCTH;

- NpU3HABaTb CBOE IpaBO M MPaBO APYTUX JIOAEH HA
OIIIMOKH,

- pa3BHBaTh CIIOCOOHOCTb MOHUMAaThb MHP C IO3UIHMU
NIPyroro 4eaoBeKa

CHy‘Iaf/iHBIMI/I BCINMYHNHAMMU, YMCHHUC NPUBOAWUTL IIPUMCPLL

IPOABJICHUA  3aKOHA OOJIBIINX YHCEN B MNpUpOAHBIX U

0OI1IECTBEHHBIX SBJICHUSX

- yMETb CBOOOJIHO ONEPUPOBATH MOHATHUSMHU: CTEICHb C IEJIBIM
MokazarejeM, KOPEHb HaTypajlbHOMN
[pallMOHAJILHBIM ~ TTOKa3aTesIeM,
(BEIICCTBEHHBIM)

CTCIICHU, CTCIICHb

HGfICTBI/ITeHBHBIM

C
CTCIICHb C

II0Ka3aTcCJIeEM, J'IOl"apI/ICbM qucia, CHHYC,

KOCHHYC U TAHT'€HC TIPOU3BOJILHOTO YHCIIA;
- YMETh CBOOOJHO OIEPHPOBATH MOHATHIMHU: TpapuK (QYHKIUH,

oOpaTHast QYHKIUS, KOMIO3UIMS (DYHKIMHA, THHEHHAs QyHKIMS,
KBajgpaTH4Has (QyHKOUSA, CTerneHHas (YHKOHS C  LEeJIbIM|
[oKas3aTrejaeM, TPUTOHOMETpHUYecKHue  (DYHKIUHM, OOpaTHbIE
[TPUTOHOMETPUYECKUE ¢byHKLuY, IoKa3aTesbHas 51

nmorapumuydeckas GyHKIUH; YMETh CTPOUTh rpaduku QyHKIHH,
BBITTOJIHATH MPeoOpa3zoBaHus rpaduKoB PyHKIHII;

- yMeThb HCIOJIb30BaTh Trpa@uku (QyHKUUH 119 HU3ydEHUS
MPOIIECCOB ¥ 3aBHCHMOCTEH TPW PEIICHWH 33134 W3 JIPYTHX
y4eOHBIX MpEeIMETOB U U3

peanbHOM KU3HH;, BBIPAXKATH

(hopMynaMu 3aBUCUMOCTH MEXITYy BETUIMHAMU;

CBOOOJHO OIEPUPOBaTh MOHATUSMHU: YETHOCTb (YHKLUHU,
[EPUOIUYHOCTD ¢byHKIHY, OrPaHUYEHHOCTD ¢byHKIMY,
MOHOTOHHOCTh (D)YHKIIMH, SKCTpeMyM (YHKIUHU, HauOojbllee u
HaMEHblIee 3HA4YeHUS (QYHKIUM Ha TPOMEXKYTKE; YMETb
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

- YMEThb WCIIOJIb30BaTh CBOMCTBA W Tpaduku (QYHKIUN a7
[pELIEHUs] YpPaBHEHHW, HEPAaBEHCTB W 3aJa4 C IapaMeTpamu;
300pakaTh Ha KOOPJWHATHOM TIOCKOCTH MHOMKECTBA PEIICHHIT
YPAaBHEHH, HEPABEHCTB U UX CUCTEM
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OK 05 OcymiecTBisTh
YCTHYIO U TUCHMCHHYIO
KOMMYHUKAITUIO Ha
rOCYJIapCTBEHHOM
s13p1Ke Poccuiickoi
Denepaliy ¢ y4eToM
0COOEHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTCKCTA

B o0nacTh 5CTETHYECKOro BOCIIUTAHUS:

- ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIIOYAs ICTETHUKY
ObITa, HAYYHOTO W TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa U 0OIIECTBEHHBIX OTHOIIECHU;

- ClIOCOOHOCTh BOCTIPUHUMATh Pa3IMYHbIC BUJIBI HICKYCCTBA,
TpaguIlMd W TBOPYECTBO CBOETO0 M JPYrHMX HapOOB,
OLIYIIATh YMOIIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

- YO©XKICHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTH M OOIIECTBA
OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA, ATHUYECKHUX
KYJIbTYPHBIX TPAIUIIMNA U HAPOIHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHJAX
MCKYCCTBa, CTpEMJICHHE MPOSBIATH KauecTBa TBOPYECKOMN
IIMYHOCTH,
OBageHne

MEeCTBUSIMU:

YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

a) oO1IeHue:
- OCYIIIGCTBJ'ISITB KOMMYHI/IKaIII/II/I BO BCECX C(bepax KHU3HU,

pacrio3HaBaTh HeBepOalbHbIE CpEICTBAa  OOIICHHUS,

IMMOHUMATb 3HAYCHUC COLUAJIbHBIX 3HAKOB, pPacCliO3HaBaTb
IIPCAITOCBUIKA KOH(bHHKTHBIX CMAT4YaTh

KOH(JINKTBI,

CUTyallMii u

- Pa3BCPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUSA C
M CIIOJIb3OBAHHUEM A3BIKOBBIX CPCIACTB

- YMEThb OIEpUPOBATH IMOHATHAMU: CpelHee apuPMEeTHYECKoe,

MCIMaHa, HauOoJbIIcE W HaMMCHBLIICE 3HA4YCHHA, pa3Mmax,

JIUCIICPCUA, CTAHAAPTHOC OTKJIIOHCHHUEC  YHUCIIOBOI'O Ha60pa;

nHpopmaruto,
rpadukax,

YMEHUEC HU3BJICKATh,
[MPCACTABIICHHYIO B Ta6n1/1uax,
OTPAXKAIIYIO CBOMCTBaA PE€AJIBHBIX IIPOLOECCOB H XBHGHHﬁ;

UHTEPIIPETUPOBATD
Ha JMarpaMmax,

[PCACTABIATb I/IH(1)OpMaI_II/IIO C IIOMOIIBIO Ta6J'II/II_I u ayarpamm;

MCCJICI0BaTh B TOM 4YHCIEC C

NpUMEHEHUEM IpaUIecKiX METOIOB H JIEKTPOHHBIX CPEJICTB;

CTaTUCTUYECKHUE JAHHBIE,
- YMEThb OIIEpUPOBATh NOHATHAMU: TOYKA, IpsMasi, IUIOCKOCTH,
[IPOCTPAHCTBO, JBYIPAHHBIM YIOJ, CKPEIIMBAKOLIUECS IPSIMBIE,
NapaJyIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U IJIOCKOCTEH,
[YTOJI MEXAY IPSAMBIMU, YTOJI MEXIY IMPSIMOM U INIOCKOCTBIO, YTOJI
MEXIY IUIOCKOCTSMM, PAacCTOSHHE OT TOYKH [0 INIOCKOCTH,
[PACCTOSTHUE MEXAY MIPSAMBIMU, PACCTOSSHUE MEXKIY ILUIOCKOCTSAMH;
- YMETh MCHOJb30BaTh MPU PELICHUH 33/a4 U3y4YEHHbIE (DAKTHI U
TEOpEMbl IJIAHUMETPUN; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaroIEero Mupa

OK 06 IIposBisaTs
pa)XIaHCKO-
MaTPUOTHUECKYIO
[O3UILIHIO,
IEMOHCTPUPOBATh

- OCO3HAHHE OOYYAIOIIUMHUCS POCCHHCKON TpaKIaHCKOU
MICHTUYHOCTH,

- I[ICJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHEH IMO3UIUHU
JIMYHOCTH Ha OCHOBC OYXOBHO-HPAaBCTBCHHBLIX HeHHOCTeﬁ
HapOJ0B

Poccuiickoit  denepauuu, HCTOPUYECKUX U

- YMETh OIIEPUPOBATH MOHATUIMU: IPSIMOYTOJIbHAsI CHCTEMA
KOOPAMHAT, KOOPJAMHATHI TOUKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEIECHUE, YTOJI MEXIY BEKTOPAMHU, CyMMa
BEKTOPOB, TPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[MOMOILBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEAMHbI OTPe3Ka,
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0OCO3HAHHOEC ITOBCIACHHC
Ha OCHOBE
TPaIUIIMOHHBIX
00II[€UEI0BEYUECKUX
[ICHHOCTEH, B TOM
YUCIIE C YIECTOM
rapMOHH3AIUN
MEKHALIMOHAIBHEIX U
MEKPEITUTHO3HBIX
OTHOIIICHUH,
MIPUMCHSTh CTaHIAPTHI
QHTHUKOPPYIIUOHHOTO
[TOBEICHUS

Tpaguuui, QGopMupoBaHUe
CHCTEMbl 3HAYUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,

HAllMOHAJIbHO-KYJIBTYPHBIX

AHTUKOPPYIIIUMOHHOI'0O MHPOBO33PCHUA, I[IPABOCO3HAHUA,

PKOJIOTHYSCKOU KYJBbTYPBbI, CIIOCOOHOCTH CTaBUTh Oeiim u
CTPOUTH )KU3HCHHBIC IIJIaHBI;

B gactu I'paXXKAaHCKOI'O BOCIIUTAHUA:
KOHCTUTYIHHUOHHBIX

OCO3HAaHHC CBOHX IpaB H

0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPS/IKA;

IIPUHATHEC TPpaaAUIUOHHBIX HalnlMOHAJIbHBIX,

00IICUeITIOBEUECKUX TYMAaHUCTHUSCKUAX U JIEMOKPATHICCKHX|
I[ICHHOCTEH;

TOTOBHOCTb IPOTHUBOCTOATH HACOJIOTHH JSKCTPEMU3MA,

HallOHaJInu3Ma, KC@HO(1)06I/II/I, AUCKpUMHUHAIUH 10
CONUAJIbHBIM, PCIIMTHO3HBIM, PACOBBIM, HAIIHOHAJIbHBIM
IIpHU3HAKaM,

- TOTOBHOCTb BC€CTH COBMCCTHYIO J[JCATCIBbHOCTH B

MHTEpecaX TIPaKIaHCKOTO OOIIecTBa, B

CaMOYTIpaBJIEHUU B 00I1€00pa30BaTEIbHON OpraHu3aluu 1

y4acTBOBaTh

JICTCKO-IOHOICCKUX OPraHu3anuiax,

YMCHUC B3aHMOJCMCTBOBATh C conuaJibHbIMH

MHCTUTYTaMU B COOTBETCTBUH C HX (I)YHKLII/ISIMI/I 51

HAa3HAYCHHUEM;
- TOTOBHOCTh K TYMAaHUTAapHOM H  BOJOHTEPCKOU
EeATENIbHOCTH;

MATPUOTUYCCKOI'O BOCIIUTAHUA:

- c(hOpMUPOBAHHOCTH POCCUICKON rpak1aHCKOM|

WMICHTUYHOCTH, TAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH Tiepen PomuHON, ropaocTtu 3a)

[pacCTOSIHUE MEXY IBYMSI TOUKAMU;
-yMETb BbIOMpaTh MOAXOAALIUN U3yUYEHHBIH METO AJIsl PELLIECHUS
3aauu, pacro3HaBaTh MaTeMaTH4eCKue (akThl U
MaTeMaTUYECKUE MOJICIH B MPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE MPUBOJIUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTEMaTUYECKON HAYKHU.

- YMETh OIIEpUPOBATh MOHATUAMMU: CIIY4aWHBIA OIIBIT U CIIy4aiiHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOSITHOCTh C  HCIIOJNIB30BaHUEM TpapHUUecCKUX  METOJIOB,;
PUMEHATH (OPMYJIbl CIOKEHUS U YMHOXKEHHSI BEPOATHOCTEM,

KOMOMHATOpHbIE (akThl W (QOpMYJIbl MPH pEUICHUH 3a/ay;

OLCHUBATL BCPOATHOCTU PCAJIbHBIX C06LITI/II7I; 3HAaKOMCTBO CO
CJ'Iy‘IElfIHLIMPI BCJINMYNHAMHU, YMCHUC TPUBOJAUTL IIPHUMCEPLI
[IPOSBJICHUA  3dKOHaA OONIBIIMX YHCEI B MNpUpPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CBOM Kpai, CBOXO0 PonuHy, CBOM SI3bIK U KYJIbTYpY, IPOLUIOE
11 HaCTOsIlIee MHOIOHALMOHAILHOIO Hapoaa Poceny;

- IIEHHOCTHOE OTHOLICHUE K I'OCYJapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY W INPUPOJHOMY HACIEAMIO, IMAMATHHUKAM,
TpaguuusM HaponoB Poccum, noctmxenusm Poccunm B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIE;

- ujeiiHas yOeXIEHHOCTb, I'OTOBHOCTb K CIIY)KEHUIO U
3anmure OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 Cyas0Y;
OCBOCHHBIE OOYYAIOMIMMUCS MEXIPEJAMETHBIC TOHATHS W
JEHUCTBHUS

YHUBEpCaJbHble  yueOHbIE

ITIO3HABaTCIbHBIC, KOMMyHI/IKaTI/IBHI)IC);

(perynsiTUBHBIE,

- CIIOCOOHOCTh HMX HCIIOJB30BaHHS B II03HABATEIBHOH H
COI.IPIEU'IBHOﬁ ITPAKTHUKE, TOTOBHOCTb K CAMOCTOSATCIIBHOMY]
TJIaHUPOBAHUIO U OCYHICCTBJIICHUIO y‘IC6HOI>'I ACATCIIbHOCTH,

OpraHu3aIH yueOHOro COTPY/IHUYECTBA C

IIeJar orraeCKuMu pa60THI/IKaMI/I U CBCPCTHUKAMH, K|

y4aCTHIO B IIOCTPOEHUHU VHJVBH1yaJIbHOU

00pa30BaTeNbHON TPAaeKTOPUH;

- OBJIA/ICHUE HABBIKAMHU Y4€OHO-HCCIIEI0BATEIBLCKOH,

[IPOEKTHOM M COLMATBHOM NesITeTbHOCTH
OK 07 CopeiicTBoBaTh |- HE  NPUHUMATh  JAEUCTBUs, MNPHUHOCSIIME  Bpel- YMETb ONEpUPOBaTh MOHATUAMHU: (YHKIMS, HENpepbIBHAS
COXPaHEHUIO OKpY>Karollei cpene; (GyHKLIMSA, TPOU3BOJAHAs,  IepBooOpa3Has,  ONpeesCHHbIH
0pr>1<afomef/'1 CpCanl, - YMCTb IMPOrHO3UPOBATH He6HaFOHpI/I${THBIeI/IHTeraH; YMETbH HaxXoOJuTb IIPOU3BOJHBIC OJIECMCHTAPHBIX
pecypcocOepexeHHI0, [PKOJIOTHIECKNE MOCIIEACTBUS MPEIINPUHIMACMBIX|(QYHKIINH, HCIONB3YS CIIPABOYHBIE MaTEpUaNbl; MCCIEIOBATh B
PUMEHSTh 3HaHUS 00 |1eliCTBUM, IPEeIOTBpAIIaTh UX; MPOCTEHIINX CiIy4asX (YHKIMH Ha MOHOTOHHOCTb, HAaXOJWUTh
M3MCHCHHH KJIMMaATa, - paciiupuTh OIIBIT ACATCIIBHOCTHU DKOJIOTUUECKOHHAMOOJIbIIINE ¥ HAWMEHBIINE 3HAUYCHHUS (1)YHKHHﬁ, CTPOUTH
ITPUHIUIIBI HAITPAaBJICHHOCTH; rpa(bmq/l MHOI'OYJICHOB C HCIIOJIB30BaAHUEM arrapara,
OepeKITMBOTO - pa3pabarhiBaTh IUIAH pEIIEHUs MPOOJIeMbl C Y4eTOMMATeMaTHUECKOro aHallu3a; IPUMEHSATh IPOU3BOAHYIO IIpH
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[POU3BOCTBA,
B PEKTHBHO
IIeiCTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsAX

AHaJIM3a HMMCHOINHUXCA MATCPHAIbHBIX W HCMATCPUAJIbHBIX

[pECYpCOB;
OCYILIECTBJIATh LIEJICHAIIPABJICHHbII IOUCK IEpEeHOCA]

CpPEICTB M CHOCOOOB JEHCTBHS B Mpo(hecCHOHATBHYIO
cpeny;

YMETb TEPEHOCUTh 3HAHUA B T[IO3HABATEIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- [Ipcajiaratb HOBBIC IMPOCKTHI, OUCHHUBAThL UACHU C IMO3ULINH
HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTH‘leCKOfI 3HAYUMOCTH,

- J1aBaTb OLICHKY HOBLBIM CUTYyallUsIM, BHOCUTHL KOPPCKTHUBLL
B JOCATCIBHOCTb, OLCHHUBATH COOTBCTCTBHUC PC3YJIbTATOB

3aga4
OPUCHTHPOBAHHBLIC 3ada4u Ha HaWOOJbIINE W HAWNMCHBIINE

[peIIeHUN HAa  JIBIDKEHWE;  pemiaTh  MPaKTHKO-
BHAUCHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSMH: IBI)KECHHE B IPOCTPAHCTBE,
MoJ00HBIE (DUTYPHI B TPOCTPAHCTBE; HCIOJIH30BATh OTHOIICHUE]
MJI0MIAJICH MOBEPXHOCTEH W 00BEMOB TOJOOHBIX (GUTYp TpH
[PCILICHUH 3a]1a4;

- YMETh BBIYHCIISITH T€OMETPUYCCKHE BEIWYHMHBI (JIJTMHA, YTOJI,
TUTOIIA (b, 00BEM, IIJIOMIAIb IOBEPXHOCTH ), HCIIONB3Ys N3YICHHBIC

(hOpMYJIBI B METOIBI

BOJOCTOKOB

L(EIISIM

- HEe T[pUHMMATh JACUCTBUs, INPHUHOCAIINE Bpel- YMEHHE MCIIOJIb30BaTh rpadukd (YHKUMHA A1 HU3Y4EHUS U
[1K 1.3 IIpoBoauTh U |OKpYy’KaIOLIEH CPELE; 3aBUCUMOCTEH TIpU pelIeHUHM 3a4ad M3 JPYyruxX Y4eOHBIX|
0OpabaThIBaTh - yMETh IIPOTHO3UPOBATH HeOJIaronpusATHBIENPEIMETOB M U3 JKU3HM, BBIpaXXaTh (QopMyJaMU 3aBHCHUMOCTH
[PE3yNIbTaThl UCIIBITAHUNPKOJIOTUYECKHE MTOCJIEICTBHS MPEANPUHUMAEMBIXMEX Y BEINUYNHAMY;
CHUCTEM OTOILJICHUS, e CTBUMN, TPEAOTBPAIIATh UX; - YMEHHE CTPOUTH I'paUKU U3yYEHHBIX PYHKIIMHA U UCTIOJIB30BaTh
BO/1I0CHA0KEHUS, - pacHmIMpUTh  ONBIT  JESITENBHOCTH  3KOJOTMYECKOM[rpaduKU NpU H3YyYEHHHM TPOIECCOB M 3aBUCUMOCTEH, IpHU
KaHAJIM3aUuU U HaIpaBICHHOCTH; peIlIEeHNH 3ajiad M3 JPYyruxX Yy4eOHBIX MpeIMEeTOB M 3agad M3

- paspabaThiBaTh IJIaH pEHICHHUS MPOOJIEMBI C YYEeTOM
aHaIIM3a WMEIOIIUXCSI MaTEepUaTbHBIX M HEMaTepHabHBIX
[pECYPCOB;

- OCYIIECTBIIATH IICJICHANIPABICHHBIN ITOMCK TEepeHOCa)

CpPEICTB M CIOCOOOB JEHCTBUS B Mpo(eccHOHAIbHYIO

Cpeay;
- YMETh IIE€PEHOCHTh 3HAaHUA B IIO3HABATEIBHYIO U

IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
- Opcajiaratb HOBBIC ITPOCKTHI, OICHUBATL UACHU C MMO3ULNY

peanLHoﬁ JKU3HU,; BbIPAKATH (I)OpMy'J'IaMI/I 3aBUCUMOCTb MCIKIY|

BCJINYHMHAMMU,
- YMCHHUC OIICPUPOBATHL MNOHATUAMU: CTCIICHL YHCIIA, J'IOI‘apI/I(I)M
qHrcia, YMETbH BBIITIOJIHATH BBIYHMCJICHUC 3HAYCHHI U

rpeoOpa3oBaHusl BHIPAKEHUM CO CTEMEHAMH H Jiorapudmamu,
rpeoOpazoBanue TPOOHO-PANMOHATLHBIX BRIPAKCHUH;
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HOBU3HBbI, OPUTMHAJIBHOCTH, HpaKTH‘IGCKOﬁ 3HAYUMOCTH,

LIEIIM

- J1aBaTb OLICHKY HOBLIM CUTyallUsIM, BHOCUTH KOPPCKTUBLI
B JOCATCIbHOCTb, OLICHUBATb COOTBCTCTBUC PC3YJIbTATOB

[1K 2.3 IlpoBoauTh 1
00pabaTeIBaTh
[PE3YyJIbTAThl UCIILITAHUI
CMOHTHUPOBAHHBIX
CHUCTEM BEHTWJIALIMH,
KOHIULIHOHUPOBAHUS

BO3TyXa.

NICATCIIBHOCTD, BBIABIIATH Hp06JI€MI>I, CTaBUTh

ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAlUAX

BO3MOXHOCTEU U MPEANOYTECHUM;
- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

YPOBEHB;

PPYAMLIIMM B pa3HbIX 00JACTAX 3HAHUM, IOCTOSHHO
MOBBIIIATH CBOM  OOpa3oBaTEIbHBIA M KYJIbTYpPHBIN

- CaMOCTOATCIIBHO OCYIIECCTBIATH IIO3HaBaTCIbHYIO- YMCHHUEC OIICPHUPOBATH IMOHATHAMHU : CPECOAHECC apI/I(i)MCTI/ILIeCKOG,

vMeuaHa, HauOoJbIllee M HAWMEHbIIEE 3HAUCHUE, pa3Max,

(bopMyIHpOBaTh COOCTBEHHBIE 33a4l B 00pa30BaTEIbHOUIMCIIEPCHS, CTAaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;

[yMeHue W3BJIEKATh, MHTEPIPETUPOBATH UH(OpPMaLHIO,

- CAMOCTOSATENIEHO COCTABJIATH IUIAH PELICHUs MPOOJIEMBI CIPEACTABICHHYI0 B TaOmuIax, Ha Juarpammax, rpadukax,
Y4ETOM UMEIOIUXCS pecypcos, COOCTBEHHBIX|OTPAXKAIOLIYI0O CBOMCTBA pEAJIbHBIX IPOLECCOB U  SBICHUIA,

MPEACTABIATh HMH(POPMAIIMIO C TOMOIIBI TaOJUIl, JUArpaMM;
HICCIENOBATh CTATHCTHYECKHE JaHHBIE, B TOM 4YHCIE C

CII0COOCTBOBATh (I)OpMI/IpOBaHI/IIO " IIPOSBJICHUIO I.HPIpOKOﬁ [IPUMCHCHUCM Fpa(l)I/I‘leCKI/IX METOOB U 3JICKTPOHHBIX CPCACTB

23



2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yuyeoHoii padoThi Oovem ¢
yacax*

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHUIINHBI 340

B T.4.

OcHoBHOe coJep:kaHue 278

BT. 4.:

TEOpeTHYecKoe 00yueHue 290

NPaKTUYECKUE 3aHATHS 58

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.

NPaKTUYECKUE 3aHATHS 56

IMpomexxyTounas aTrecTanus (IK3aMeH) 6
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE U PO(decCHoOHAIBHO-

HaumenoBanue pa3aesioB . O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOJYJb (MPH HAJIHYHHU)
1 2 3 4

OcHOBHOE co/lep:KaHue

Pasgen 1. IloBTopenme 20

Kypca MaTeMaTHKH

OCHOBHOM WIKOJIbI

Tema 1.1 Cogepxanue yueOHOTo MaTepuana

Lenb u 3a1a4yM | ba3oBele 3HAHMS W yMEHHS 10O MaTeMaThke B MPO(EecCHOHANBPHOM U B

MaTeMaTUKU IIPH | TIOBCEHEBHOW NESATEIbHOCTH.

OCBOCHUH CIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2

Tema 1.2 Coneprkanue y4eOHOro Marepuana

Yucna wm Bbrumcnenus. | JIeficTBUs HaJ MOJOKHUTEIBHBIMEA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H

Bripaxxenus U | JeCSITUYHBIMH IPOOSMHU. OK-01, OK-02,

npeoOpa3oBaHus JeiicTBus co creneHsMH, GopMyIIbl COKPAILIEHHOTO YMHOXEHHS. 2 OK-03, OK-04,
KomOunmpoBaHHoe 3aHsATHE OK-05, OK-06,

Tema 1.3. IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue OK-07

['eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIsT) MK 1.3
Bunpl ninockux ¢Guryp v ux miomass. K23
[TpakTHKO-OpHEHTHPOBAHHBIE 33a4U B KypCe T€OMETPHUH Ha IUIOCKOCTH 2
[IpakTHueckoe 3aHsaTHE

Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana

ITponienTHbIe BeuUCIeHus | [IpocThie MPOIEHTHI, pa3HbIe CIIOCOOBI X BhIYHCICHHS. CI0KHBIE TPOIICHTHI
[TpakTrueckoe 3aHsATHE 4

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Coneprkanne yaeOHOr0o MaTepurana

Jlunelinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHEHHS M HEPABEHCTBA
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[IpakTrueckoe 3aHsaTHe

Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cucrembl ypaBHeHHiI U | CroCOOBI peIIeHUs] CHCTEM JHHEWHBIX ypaBHeHui. [Tonstus: matpuna 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuana
BxonHoii KOHTPOJIb Bouucnenuss u mpeoOpa3oBaHus. YpaBHEHUS W HEpaBeHCTBA. [ eomeTpus Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pasnen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
PacrnionoxkeHue mpsAMBIX M | apajuiellbHble M CKpeliMBaroluecs  npsmble. IlpusHak u  CBOMCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHsTue OK-01, OK-03,
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-04, OK-07
[TapannensHocTs npsAMBIX, | [lapamienbHbie npsimas u 1wiockocth. Ompenenenue. [lpusHak. CaoiictBa (c K 1.3
OpsAMOM M IIJIOCKOCTH, | ToKa3arenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa 1K 2.3
IIJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsineMmeHThl. [lapannenenumen u ero
snemMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHEeW U JUaroHajiel napasuiesenumnena. 6
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepnieHIUKYISIPHOCTD [lepnenaukynspusie npsimbie. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

NPSIMBIX, IPSAMON U
IJIOCKOCTH, MJIOCKOCTEN

mwiockoctd.  IIpusHak  mepneHAMKYISIPHOCTH
Joka3zarensctBo. Ilepnenaukynsap n HakiaoHHas. lleprneHauKyIspHbIE TUIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTEN. [Joka3aTenbeTBo.

IpsAMOM ¥ IUIOCKOCTH.

26




PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue ydeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex neprneHaukynspax. JlokazarenbcTBO. YTrosl MEXay HNpsSMOW U
TICPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
[TapannensHble, MPUKJIAJTHOI0 MOAYJIfA)
NIEPIEHIUKYJIPHBIE, AkcuoMbl  cTepeoMmeTpuu. lleprneHauKyIspHOCT, MPSMOM UM TUIOCKOCTH,
CKPEILMBAIOIIMECS NPAMBIE | MApaIIEIbHOCTh IBYX MPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
HEePHEHIUKYIIPHOCTD III0CKOCTEN
[TpakTuyeckoe 3aHsTHE
Tema 2.6. Coneprxkanue yaeOHOro MaTepuana
Pemenue 3anau. Ilpsamelie u | Pacnonoxenne OpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MapaJuIesIbHOCTh NPSAMBIX U IIocKocTel. CKpeluBaronyecs npsimbie
IIPOCTPAHCTBE KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Conepxanue yuebHOro MaTepuana OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. IIpocreiimue 3amaunm B KOOpAUHATaX. OK-04, OK-07
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEpeIMHbI OTpe3Ka 4 1K' 1.3
I1K 2.3

MEXNYy [JBYMS TOYKaMH.
Koopaunatsl  cepennHbl

oTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

BexkTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE TNpPOU3BEICHHE

Copepxanue yaeOHOTO MaTepuana

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKkTOpa Ha yucio. KomnnanapHeie BeKTOpbl. CKalIsIpHOE MTPOU3BEAECHNE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKY BEKTOPAMHU, YrOJI 6
MEXy MPSIMON M TUIOCKOCTBIO, YTOJI MEKY MIIOCKOCTSIMHU. Y paBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomMb6unmnpoBanHoe 3aHsTre
Tema 3.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHpOBaHHbIe 3a1aud | KoopauHaTHas MmiaockocTs. BeluncneHne paccTOSHUM W MIJIOMAAeH Ha TUIOCKOCTH.
Ha KOOpAMHATHOH | KonruecTBeHHbIE pacyeThl 4
TJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pewmenne 3a1a4. | JlekapToBbl KOOPAMHATHI B IpocTpaHCcTBE. BekTopsl B mpocTpancTee. CioxkeHue u
KoopaunaTsl 1 BEKTOpBI BbIUNTAHUE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkansspHOE  INpOM3BEACHHE BEKTOpOB. PasimolkeHume Bekropa 10  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAIAPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabnas pabora
Paznen 4. OCHOBBI 40
;pHFOHOMeTpHH. OK-01, OK-02,
PHUIOHOMeETpHYECKHE OK-03, OK-04,
pymrm OK-05, OK-06,
Tema 4.1 Coneprkanne y4eOHOT0 MaTeprana OK-07
Tpuronomerpuyeckue Pannannas mepa yrna. [loBopoT Touku BOKpyr Hauana koopauHat. OnpezneneHue K 1.3
(YHKIMM TIPOM3BOJBHOIO | CHHYyCa, KOCHHYCA, TAHI€HCA M KOTAaHreHca. 3HAKH CHHYCa, KOCHHYCa, TAHTCHCA U 4 K 2' 3

yrina, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJTHOT'O U TOI'O KC yTJia
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KoMOuHMpoBanHoOe 3aHsTHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTEHC YIJIOB O
u - o. Dopmynbl npuBeeHUs

Komb6unupoBanHoe 3ansatue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pPa3HOCTH JBYX
YIJIOB

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoitHoro yriia. ®opmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CymMMbl
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMH, HX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (QyHKImA. YETHOCTH, HEYETHOCTD,

CrniocoOsl 3aJlaHus | IepuoANYHOCTh (GyHKIMHA. CriocoOsI 3aanus QyHKIUN

Gynkumii KomOunmpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduku U rpaduku QyHKIUN y = cos X, y =sIn X, y =tg X, y = ctg X.
KomM6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue y4eOHOro MaTepuana
[TpeobpazoBanue Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKIUH.
rpaduKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUUECKUX [IpakTnueckoe 3ansATHe
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Onucanue MPUKJIATHOTO MOYJIs1)
IIPOU3BOJACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpodhecCHOHATBHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKIIHIA

[IpakTrueckoe 3aHsaTHe

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OObpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIAHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUS U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peEIIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCIE C HCIOJIB30BAHHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

GbyHKITUN KonTponbnas pabora

Pa3nea S.

KoMmiekcHbIe yncia

Tema 5.1
KoMmmekcusie yncia

Cogepxanue yaeOHOTO MaTepuana

[lonsTne kommuexkcHoro uucia. ConpsykeHHbIE KOMIUIEKCHBIE UYHWCIA, MOIAYJb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3amucum KOMIUIEKCHOTO — 4HCla
(reomeTpuueckasi, TpUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHUYeCcKe
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copepxanue yaeOHOTO MaTepuana
[Ipumenenue BeinosiHeHMe  pacyeToB C¢  MOMOLIBKO  KOMIUIEKCHBIX — uMcen. [Ipumepsl
KOMIUIEKCHBIX YHCEN MCII0JIb30BAaHUS KOMIUIEKCHBIX YHCEll 4
[IpakTrueckoe 3aHsATHE
Pa3zngen 6 18
Crenenn ]| KOPHH.
Crenennasi pyHkuus
Tema 6.1 CopepxaHue yaeOHOTO MaTepualia
Crenennas ¢QyHkuus, ee | [Toasrue KOpHS N-Oi CTENEHU U3 JAEUCTBUTENBHOro yucia. OyHkuuu y = Vx ux
CBOMCTBA cBoiicTBa u rpaduku. CBoWcTBa KOPHS N-Oi CTEIEHU
KombOunnpoBanHoe 3aHsaTue 4
Tema 6.2 Copepxanue yueOHOTo MaTeprala
[IpeobOpaszoBanue [Ipeobpa3oBanue nppalmoOHAIBHBIX BbIPAKEHUN
BBIPOKCHUN C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4
O CTeNeHU
Tema 6.3 Cogepxanue yueOHOro MaTepHana: OK-01, OK-02,
CpoiictBa  ctenenn ¢ | [loHsTue creneHu ¢ MOOBIM pallMOHAIBHBIM TMoKa3aTeneM. CTeneHHble (YHKIIHH, OK-03, OK-04,
panoHaIbHBIM U | UX CBOWCTBA U rpayKu OK-05, OK-07
JNEHCTBUTENbHBIM 2
MOKa3aTeNsIMU
KombOununpoBanHoe 3ansTre
Tema 6.4 Copnepxanue yueOHOro Marepuana
Pemenue PaBHOCHJIBHOCTh HppAIlMOHANIBHBIX YpPaBHEHUM M HEPABEHCTB. MeToabl HUX
HppanuoOHaIbHbIX pewieHus. Pemenne uppaliioHaibHbIX YPAaBHEHUN U HEPABEHCTB
YPaBHEHHM U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6
Copepxanue yueOHOro Marepuana
Tema 6.5 Omnpenenenne creneHHoW (yHkuuu. Vcnonp3oBaHue ee CBOWCTB NMPHU PELICHUH
Crenenu u KOPHH. | YpaBHCHHI U HEPABCHCTB
Crenennas QyHKIHA KomOunupoBanHoe 3aHsTHE 2
Paznen 7 1 18
IMoka3zarenbHas
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byHkuus

Tema 7.1 Cogepxanue yaeOHOTO MaTepuaa 4
[MToka3zatenbHass ¢GyHkuus, | CTeneHb ¢ NPOM3BOIBHBIM  JIEHCTBUTENBHBIM — IOKa3aTeneM. OmnpeseneHue OK-01, OK-02,
ee CBOiCTBa oKa3areabHOM (YHKIMHU, €€ CBOWCTBA W Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM OK-03, OK-04,
[0Ka3aTeIbHOM (YHKIMU. PelleHre moka3aTelbHbIX YPaBHEHUM (YHKIMOHAIBHO- OK-05, OK-07
rpaduuecKkuM MeTOI0M
KomOunupoBanHoe 3anstue
Tema 7.2 Cogepxanue yaeOHOTO MaTepuana 8
Pemienne nokasarenbHbIX | PemeHne 1moka3aTeNbHBIX yPaBHEHHWH METOJOM YpaBHHUBaHHUS —IOKa3aTelei,
YPaBHCHHI U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW MEPEMEHHOM, (QYHKIIMOHATBHO-TPAPUUECKUM METOIOM.
Pemenne nokasarenbHbIX HEPABEHCTB
[TpakTHdeckoe 3aHsATHE
Tema 7.3 Coneprxkanue y4eOHOro MaTepuana 4
Cucrtembl TIOKa3aTelbHBIX | Pemenue cucteM moxasaTeabHBIX ypaBHEHUN
ypaBHEHUN KombOunnpoBanHoe 3aHsaTue
Tema 7.4 Cogepxanue yueOHOTo MaTepuana 2
Pemenue 3a1a4. | Pemenne mokaszaTenbHBIX ypaBHEHUN METOJIOM YpaBHUBAaHUSA TOKa3aTelnei W
[TokazarenpHast QyHKIIHS METOJIOM BBEJECHUSI HOBOM NEPEMEHHON. Penenne nmokasaTebHbIX HEPABEHCTB
KonTponbnas pabota
Paznen 8. Jlorapu¢mni. 30
Jlorapudpmuueckas
byHKuus
Tema 8.1 Coneprkanne y4eOHOro MaTepuana 4
ﬁOFaPH@M 5 qHCIa. | Jlorapudm ymcina. JleCATUUHBIN U HATYpaJIbHBIN JTOTapu(MBbI, YHCIIO €
€CATHYHBIN u - -
HATYPATBHBIH TOrapuQMbL, KoMOunupoBanHoe 3aHsTHE gi_g;’ 8?-8421
) ,
e © OK-05, OK-07
Tewma 8.2 Coneprkanue yaeOHOT0O MaTepuasa 6 K 1.3
CpoiictBa  norapu¢mos. | CBoiicTBa torapudmos. Orneparius JorapuGMUpPOBaAHHSL. MK 2.3
Omnepanus KoMOuHHpOBaHHOE 3aHATHE
Jorapu(MUpPOBaHUS
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Tema 8.3
Jlorapudmuueckas
¢byHKIUsA, ee CBOWCTBA

Copepxanue yaeOHOTO MaTepuana

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

Komb6unupoBanHoe 3ansatue

Tewma 8.4 Copneprkanue ydeOHOro Marepuasa 8
Pemenne [lonarue norapudmuyeckoro ypaBHeHus. Onepanus NOTCHUUPOBaHUA. Tpu
norapupMUUECKUX OCHOBHBIX METOJ[a pPEIICHHs JIOTapu(MHUUECKUX YpaBHEHHN: (YHKIMOHAIBHO-
YPAaBHEHUU U HEPABEHCTB | rpaUueCKHii, METOJ] TMOTCHIIMPOBAHUS, METOJ BBEICHHUS HOBOH MEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
Tema 8.5 Copepxanue yueOHOro MaTepuana 2
Cucremsl AJNropuTM pelIeHHUsT CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMuyecKux
JorapupMUUECKUX YpaBHEHUI U HEPABEHCTB
YpPaBHEHUU KomMb6unmnpoBanHoe 3aHsitue
Tema 8.6 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cojiepKaHue (conep:xanue 4
Jlorapu@msl B NpUpose U | MPUKJIATHOTO MOTYJIS)
TEXHHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupains B npupoae.Ee
MaTeMaTUYECKHUE CBOMCTBA
[IpakTnueckoe 3aHsTHE
Tewma 8.7 Coneprkanue y4eOHOro MaTepuana 2
Pemrenue 3aJ1a4.
Jlorapudmer. Jlorapudpmuueckas  ¢yHkuusa. Pemenune  mpocTtediiumx — JorapupMHUUECKUX
HOFapI/I(l)MI/IquKaH ypaBHeHI/Iﬁ
yHKIHsA KonrponsHas pabora
Paszgen 9 40
IlpousBoanas ¢yHkumu,
ee IpUMEHeHue
Tema 9.1 [Tonsitue | Coneprxkanue yaeOHOTO MaTepuana 2
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IpOU3BOAHON. POPMYIIBI U
IpaBuiia
Qg QepeHIMpOBaHuSI.

OmnpeneneHne YUCIOBOM MOCIEAOBATEIHLHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa
YUCIIOBBIX IOCenoBaTeNbHOCTER. OrnpeneneHue mpesesia MoCIeA0BaTEIbHOCTH.
Brerunicnenue — mpemenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha
OeckoHEeYHOCTH, Tipenen GyHKIuHN B Touke. [Ipupamenue aprymenta. [Ipupamnienue
byHkuuu. 3anayd, MOPUBOIALIME K TMOHATHIO MPOM3BOAHOHN. OrmpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TTPOU3BOIHOM.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 9.2 IlpousBoaHbIe
CYMMBI Pa3HOCTH,
MIPOM3BEICHUS, YACTHOTO

Copnepxanue yueOHOro MaTepuana

®opmynsl guddepenunpoBanus. [IpaBuna quddepeHrpoBaHus.

KomOunupoBanHoe 3anstue

Tema 9.3

IIpousBogHbIe
TPUTOHOMETPUUYCCKUX
¢bynkuuid.  [IpomsBognas
CIIOKHOW (HYHKIIMH

Copepxanue yueOHOro MaTepuana

Onpenenenue cinoxHod (yHkiuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKLUH.
[Ipou3BoaHas CIOKHOW QYHKIUN

KomOunupoBanHoe 3anstue

Tema 9.4

ITonstue 0
HEMpPEepPBIBHOCTU (HYHKIUU.
Merox nHTEpBaNIOB

Coneprkanue y4eOHOro MaTepuana

[lonstne HenpepsiBHON ¢yHkuu. CBoiicTBa HempepblBHOM (yHKIuU. CBs3b
MEXly HEIPEPHIBHOCTHIO U U epeHIpyeMocThi0 (YHKIIUU B TOUKE. AJITOPUTM
pelIeHNs HEpaBeHCTB METO/10M UHTEPBAJIOB

KombununpoBanHoe 3aHsTHE

Tema 9.5 Coneprkanne y4eOHOro MaTepuana
I'eomerpuuecknii u | ['eomeTpruyeckuii CMBICI TPOU3BOJHOW (QYHKIUMM — YIJIOBOM KOA(Q(ULIKMEHT
buznveckuii CMBICIT | KacaTeIbHON K Tpaduky (yHKIHMU B TOYKE. YpaBHEHHE KacaTeldbHOH K rpaduky
IIPOU3BOTHOM (GyHKIMU. AJTOPUTM COCTAaBIIEHUS YpaBHEHHs KacaTelbHOW K rpaduky (QyHKIHH
y=f(x)
Komb6unupoBanHoe 3aHsaTue
Tewma 9.6 Coneprkanue ydeOHOT0 MaTeprana
Puznueckuit cMbICH | @u3nyeckuii (MeXaHWYeCKUil) CMBICT IPOU3BOJHOM — MI'HOBEHHAash CKOPOCTh B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v = S’ (1)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.3
I1K 2.3
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npodeccuoHaTBEHBIX
3aga4ax

[IpakTrueckoe 3aHsaTHe

Tema 9.7
MOHOTOHHOCTh (DYHKIUH.
Touku 3KCTpEeMymMa

Conepxanue yaeOHOro MaTepuaia

Bo3spacranue u yObIBaHME (QYHKIUH, COOTBETCTBHE BO3PACTaHUSA U YOBIBAaHUS
GyHKkuMM 3HaKy mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHUHUMYM. llOoHsATHE acHMMITOTHI, CHOCOOBI HX
ofpeneNieHusl. AJTOPUTM HCCIeNOBaHUS (YHKIMM M IMOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHOMU. [[poOHO-TMHEHAs HyHKIUS

KomOunupoBanHoe 3anstue

Tema 9.8
UccnenoBanune GyHKIUi 1
MOCTPOCHHE I'paUKOB

Cogepxanue yueOHOTro MaTepuana

HccnenoBanme QyHKIMHE HA MOHOTOHHOCTB M TOCTPOEHHUE IPahuKOB.

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 9.9 Haubombpiuee u

Coneprkanue y4eOHOro MaTepuana

HauMEHbIIIEEe 3HauyeHus | Haxoxxaenne HauOONBIIET0 W HAUMEHBIIETO 3HAYCHUM (YHKIUM, MTOCTPOCHHE

byHKIMH rpaKOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCcKOro aHajanu3a
KomOunupoBanHoe 3aHiTHE

Tema 9.10 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coaepikaHue (conepxanue

Haxoxnenue NPHUKJIATHOTO MOIYJIA)

ONTUMAJIBHOTO PE3yJIbTaTa
C IIOMOIIBI NPOU3BOIHOMN
B IPAaKTHYCCKHUX 3ajavdax

Haumensbiiee n HaubosbIee 3Ha4eHHE (PyHKIUN

[IpakTnueckoe 3aHsaTHE
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Tema 9.11 Copneprxanue yueOHOro MaTepuaa
Pemenue 3a1a4. | ®opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO
[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbombiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
IIPUMEHEHNE KonTponbnas pabota
Paznen 10 14
IlepBooOpa3nas
(pynkuumn, ee
NpUMeHeHue
Tema 10.1 Coneprxkanue y4eOHOro Matepuana 2
lepBooOpasHas GYHKLUHH. | 3ajaya 0 BOCCTAHOBJICHHH 3aKOHA JBIDKCHHS [0 W3BECTHOM ckopoctu. [lonstue
IIpaBuna HaXOXICHUA | yyTerpupoBanusi. O3HAKOMIIEHHWE C IMOHATHEM HWHTErpajia M IMepBOOOpA3HOU IS
NepBOOOPA3HBIX ¢ynkunu y=f(x). Pemenne 3amau Ha CBs3b MepBOOOpa3HOM W €€ MPOU3BOIHOM,
BBIUMCJICHHE MEepPBOOOpa3sHON misi jgaHHOW QyHkumu. Tabmwma dopmyn s OK-01, OK-02,
HaXO0X/IeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHUS [1EPBOOOPA3HOM. OK-03, OK-04,
KoMmOnHMpOBaHHOE 3aHSTHE OK-05, OK-06,
Tema 10.2 Cogepxanue yueOHOro MaTepuana 2 I%IE _10;
[Tnomane KpUBOJIMHEHHOM | 3amauw, OPUBOJAIINE K IIOHATHUIO OIIPEACICHHOI'O HHTErpajga — O BBIYMCICHUU K 2'3
Tpanenuu. @®opmyna | romaad  KPUBOJIMHEHHOW —Tpamemuw, O MepeMENIeHHH TOYKH. I[loHsATHE '
Herorona — Jleiibnuia ONPENENEHHOTO  MHTETpaa. ['eomerpuueckuii u  Qu3MUECKUl  cMBICT
omnpenenenHoro uaterpaita. ®opmyna Hetotona— JleitOnuma
KombOunupoBanHoe 3aHsTHE
Tema 10.3 ConepxaHue yaeOHOTO MaTepuala 2
Heonpenenennsrit u | [lonsiTe HEONPENEIIEHHOTO UHTErpaia
OTPENENICHHbIH HHTETPATBI | K oMGHHMPOBAHHOE 3aHATHE
Tema 10.4 Coneprxanue yueOHOro MaTepuaa 2
Ilonstue 00 | I'eoMeTpuUecKUii CMBICI OMPEICICHHOTO HHTEerpalia

ONPENIETICHHOM HHTErpasie
KaK IJIOMIAIHA
KPHUBOJIMHEWHOHN Tpanenun

KomMmOuHMpoBaHHOE 3aHSTHE
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Tema 10.5
OrnpeziesieHHBI  MHTETpPa

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOI0 MOIYJIA)

coJepskaHue (comep:xaHue

B KU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpaiza. Popmyna HproTona -
JleliOHMLIA.
Pemenue 3aau Ha mpuMeHEHUE UHTETpalia Jisl BEIUMCICHUS (GU3NYECKUX BEIUYUH
U IUIOIIaneH
[IpakTuueckoe 3ansATue
Tema 10.6 Cogepxanue yueOHOTo MaTepuana 2
Pewenue 3anad. | [lepBooOpasnas  ¢yukiuu. IlpaBunma  HaxoxknaeHuss  1nepBooOpasHbix. Ee
[lepBooOpasHast (pyHKIMH, | TPUMEHEHHE.
ee IpUMEHEeHUe KonTponpsHas padora
Paznea 11. 46
MHOrorpaHHNKM W TeJa
BpallleHUs
Tema 11.1 Copepxanue yueOHOro MaTepuana
Bepmunbl, pebpa, rpanu | [Tonste MHOTOrpaHHHWKa. Ero sjeMeHTHI: BepuIMHBI, pebpa, rpaHd. JHaroHais.
MHOTOTpaHHUKA Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKH
KombOunupoBanHoe 3aHsTHE 2
Tema 11.2 Coneprxanue yueOHOro MaTepuaa
[Ipusma, ee | [lonarue npusmel. Ee ocHOBaHusa U OokoBble rpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIOIIME, CEYEHHUE. | HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue
Ilpsmass w  npaBuibHas | KoMOMHHPOBAHHOE 3aHSTHE 2 OK-01, OK-02,
TIPHU3MBI OK-03, OK-04,
Tema 11.3 Coneprxanue yueOHOTO MaTepualia OK-05, OK-06,
[Tapamnenenurnen, Ky0. | [lapannenenunen, CBOWCTBa MPSIMOYTOJILHOTO Mapaienenunena, kyo. CeueHue OK-07
Ceuenue KyOa, | kyba, mapayiesenumeaa IIK' 1.3
napaJuiesenurnesa KomOuHnpoBaHHOE 3aHsTHE 2 IK 2.3
Tema 11.4 Copneprxanue yueOHOro MaTepuaa
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IInpamuna, ee
COCTABJISIOLIUE, CEYCHHUE.
IIpaBunbHasgs  nupaMuja.
VYceuennas nupamuaa

[Mupamuna u ee nanemeHTel. Ceuenue nupamuabl. [lpaBunbHas mnHUpamuza.
VYceuenHas nupamuaa

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.5

Copnepxanue yueOHOro MaTepuana

boxosas u nosiHas | [Tnomaas G0KOBOW M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
IIOBEPXHOCTH npu3Mmbl, | KomOMHMpOBaHHOE 3aHSTHE

MUPAMU/IBI

Tema 11.6 Coneprkanue y4eOHOro Marepuana

Cummerpuss B KyOe,
napauiesenunene,
npu3Me, MUpamMuIe

CuMMeTpusi OTHOCHUTEIBHO TOYKH, NPAMOH, TMockocTH. Cummerpusi B Kyoe,
napajuleieunesne, npusme, MMpaMuie

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 11.7
[Ipumepsl cumMmeTpuil B

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE cojiepKaHue (comepxanue
MPUKJIAJTHOI0 MOIYJIfA)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY
[TpakTHdeckoe 3aHsATHE
Tema 11.8 Coneprkanue y4eOHOro MaTepuana
[TpaBwibHBIE [Tonsatue npaBuIILHOrO MHOTOTpaHHUKA. CBOMCTBA MPAaBMIIBHBIX MHOTOIPAHHUKOB
MHOTOTpaHHUKH, ux | [IpakTrueckoe 3aHATHE
CBOMCTBA
Tema 11.9 Copepxanue yaueOHOT0O MaTepuana
Hunuamp, ero | Hunmunnp u ero snementsl. CeueHne MIMHPA (TTapalijieIbHOE OCHOBAHUIO M OCH).

cocrapsromue. CedeHue

Pa3BepTka nrimmHapa

HUAJIMHAPA Komb6unupoBanHoe 3aHsaTue
Tema 11.10 IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:RaHue (conpep:xanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIA)

cocrapisitone. CeyeHue
KOHyca

KOHyc H ero osiaeMeHThl. (CeueHHe KOHYCa (napannenLHoe OCHOBAHUIO H
mpoxoadmee 4epe3 BepH_II/IHy), KOHHYCCKHE CCUCHUA. Pa3BepTKa KOHYCa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.11

Coneprkanue ydeOHOT0 MaTeprana
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VYceueHHblit KOHYC. | YceueHHbI koHyc. Ero obpa3syrormas u Beicota. CedeHrne yceueHHOT0 KOHYyca
Ceuenue yceyeHHoro | KoMmOuHupoBaHHOE 3aHATHE

KOHYyCa

Tema 11.12 Cogneprkanue ydeOHOro MaTepuasa

[ap u chepa, ux ceyeHus

[ITap u cdepa. Bzaumuoe pacnonoxxkenune chepbl u miockoctu. CedeHue miapa,
chepnl

KomOunupoBanHoe 3anstue

Tema 11.13

ITousitue 00 oOBEMe Teia.
OTHOLIEHHE 00BEMOB
MOIOOHBIX TeJl

Conepxanue yaeOHOro MaTepuaia

[Tonstne 006 ob6beme Terma. OObeM Kyba W TPSIMOYTOJBLHOTO TapalIeICIHIIe/Ia.
O6bem mnpusmbl u  mwmHApa. OTHOIIeHHE O00BEMOB MOJOOHBIX — Tell.
["eoMeTpHUYECKHI CMBICI OMPEACTUTENS 3-T0 MOpsAKa

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 11.14
O0BeMBL u IUIOIIA AN
ITIOBEPXHOCTEH TeN

Coneprkanue y4eOHOro Marepuana

O6bembl mupamubl U Konyca. O0bem mapa. [Tnomanu noBepxHocTei Ten

KomOunupoBanHoe 3anstue

Tema 11.15
KoMmOunammu
MHOTOTPAaHHUKOB U T€J

Coneprkanue y4eOHOro MaTepuana

KOM6I/IHaI_[I/II/I reOMCTPHUYCCKUX TCJI

HpaKTI/IquKOC 3aHATUC

BpalllCHUS
Tema 11.16 Coneprxanue yueOHOro MaTepuaia
I'eomeTpuueckue Hcnonp3oBanre KOMOMHAIIMN MHOTOTPAHHHKOB W TEJ BpAIICHUS B TPAKTHUKO-

KOM6I/IHaHI/II/I Ha IMPAKTHUKE

OpPHUCHTHUPOBAHHBIX 3agavdax

[IpakTHueckoe 3aHsaTHE

Tema 11.17
Pemenue 3aj1a4.
MHOrorpaHHuku H# Tela
BpAILICHUS

Cogepxanue yaeOHOTO MaTepuana

OO0OBbeMbI 1 IIomajau MmoBEPXHOCTU MHOTOI'PAHHUKOB U TCJI BpallICHUSA

KonTponbnas pabota

39




Paszgen 12. 10

MHoxecTBa. JJIEeMEHTbI

Teopuu rpagos

Tema 12.1 Cogepxanue yaeOHOT0O MaTepuaa

MHoxecTBa [Tonsitue Muoxkecta. [lonMuosxkecTBo. Omnepanuu ¢ MHOKECTBAMU
Komb6unupoBanHoe 3ansatue 2

Tema 12.2 IpodeccnonaabLHO-0PHEHTHPOBAHHOE cojepiKaHue (conepxanue OK-01, OK-02,

Onepanyy ¢ MHOYKECTBAMH | MPHKJIAAHOT0 MOJLYJIs1) OK-03, OK-04,
Omnepanuu ¢ MHOKeCTBaMH. Perienne npukiiaaHpIx 3a1a4q OK-05, OK-07
[IpakTrueckoe 3aHsTHE 2

Tema 12.3 Copepxanue yueOHOro MaTepuala

I'padmr [Tonsitue rpada. Ces3ublii rpad, AepeBo, HUKI Tpad Ha MIIOCKOCTH
IIpakTuyeckas pabora 4

Tema 12.4 Coneprkanue y4eOHOro Marepuana

Permenne 3agad. | Omepannu ¢ MHOXecTBamu. OTnHCaHWE pEANbHBIX CHTYyallMd C  TIOMOIIBIO

MmuoxectBa, I'padpl n ux | mHOXecTB. [IpuMeHeHne rpadoB K PEIICHUIO 33124

pUMEHEHHE KonTponbnas pabota 2

Pazgen 13. DuiemeHTHI 26

KOMOUHATOPHUKH,

CTATHCTUKH W TeopHuu

BepoOsATHOCTEM

Tema 13.1 Conepxanue yuebHOro MaTepuana OK-01, OK-02,

OcHOBHBIE nousaTus | [lepecraHoBKH, pa3MelIeHHsI, COUETAHUSI. OK-03, OK-04,

KOMOMHATOPUKHU 4 OK-05, OK-07
KombOunupoBanHoe 3aHsrtue. K 1.3

Tema 13.2 Coneprkanne y4eOHOT0o MaTeprana K23

CoOsbiTHE, BEpOATHOCTL | COBMECTHBIE U HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBbI

coObiTus.  ClokKEHHE U | cOOBbITHIL. Y CIIOBHASI BEPOSITHOCTh. 3aBHCUMbIC M HE3aBUCHMbIE COOBITHS. Teopembl

YMHO>KEHHE BEPOATHOCTEN

0 BCPOATHOCTH MPOU3BCACHU COOBITHIA.
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KoMOuHMpoBanHoOe 3aHsTHE

Tema 13.3 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xanue
BepositHOCTB B | IPUKJIAJIHOTIO MOJY.JIs1)
npodeccnoHambHbIX OTHocuTeIbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOMUMBOCTH. CTaTHCTHUYECKOE
3a1ayax omnpezeneHue BepossTHocTU. O1ieHKa BEPOSITHOCTU COOBITHS

[IpakTrueckoe 3aHsATHE
Tema 13.4 Cogepxanue yaeOHOTO MaTepuana

JuckpeTHas ciyJaiiHas

Bunpl cnywaiineix BenuuuH. OnpenesieHne IUCKPETHOW CIly4alHON BEJIMYMHBI.

BEJINYMHA, 3aKOH €€ | 3aKOH pachlpelesieHuss JUCKPeTHOW ciy4yailHoW BenuuuHbl. Ee 4ucioBble
pacnpeneneHus XapaKTepUCTUKU

KomOunmnpoBaHHoe 3aHsATHE
Tema 13.5 Coneprxkanue y4eOHOro Matepuana

3amaun  MaTeMaTHUYECKOU

Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. (CraTucTUYecKue

CTaTHUCTHUKU XApPaKTCPUCTHUKHU pAda Ha6JIIOI[aeMI>IX JaHHBIX
KomOunmnpoBanHoe 3aHsATHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

CocraBienne TaOIHUIl U
JIUarpamMm Ha IpaKTHKe

NPHUKJIATHOT0 MOIYJIA)

[TepBuunas oOpaboTKa CTaTUCTUUYECKHX JIaHHBIX. | paduueckoe ux mpecTaBieHue.
Haxoxxnenne cpeHuX XapakTepUCTHK, HAOIIOJaeMBbIX JaHHBIX

[IpakTnueckoe 3aHsTHE
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Tema 13.7 Copepxanue yaeOHOTO MaTepuana
Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEPOSATHOCTH COOBITHA. CIOXEHHE H
DneMEHTbI YMHOKECHHE BEPOSATHOCTEN
KOMOUHATOPHKH, Konrponsnas pabora 2
CTaTUCTMUKM M  TEOpHUHU
BEPOATHOCTEM
Pa3nen 14. YpaBHeHnusi u 28
HepaBeHCTBAa
Tema 14.1 Coneprkanue y4eOHOro Marepuana
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHUH ¥ HEPABEHCTB. | paBHOCWIIBHBIX II€PEXO/aX B YpaBHEHMSAX M HepaBeHcTBax. OOmme MeToJsl
OOmmue MeToAbl pellieHUsT | pellieHusT YpaBHEHHI: MepeXxoj OT paBeHCTBA (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLHH, METOJ pa3ioKEeHUs HAa MHOXHTEIH, METOJ| BBEACHUS
HOBOH NepeMeHHON, (YyHKLIHMOHAIBbHO-Tpaduyeckuii MeTox
KombOunupoBanHoe 3anstue
Tewma 14.2 Coneprkanue y4eOHOro MaTepuana
I'padmueckuit MeTox | O6Imue MeTobl pelleH!s] HEPaBEHCTB: MEPeXo ] OT CPaBHEHHUs 3HAUEHUH (yHKLIUH OK-01, OK-02,
pereHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHUH apryMeHTOB Ul MOHOTOHHBIX (YHKIMH, MeTOJ OK-03, OK-04,
HEPABEHCTB UHTEPBAJIOB, (YHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus OK-05, OK-08,
YPaBHEHHUI U HEPABEHCTB 4 OK-07
KomM6unmnpoBanHoe 3aHsTue K 1.3
Tema 14.3 Coneprkanue y4eOHOro MaTepuana MK 23
VYpasuenus u HepaBeHCTBa | OmpeneneHne Moayns. Packpeitme wmoayns mo onpexaenenuro. [Ipocreitmime
C MOZyJIEM YPaBHEHHs M HEPABEHCTBA ¢ MoayyeM. [IpumeHeHne paBHOCWIIBHBIX NEPEXOJOB B
OIPEEIIEHHBIX TUIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHsTue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KoMOuHHMPOBaHHOE 3aHATHE 6

Tema 14.5
CocraBneHue U pelieHue

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xxanue

NMPHUKJIATHOT0 MOTYJIA)
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npoeCCUOHANBHBIX 3a/1a4

Pemenne TekcTOBBIX 3a/1a4 MTPO(hEeCCHOHATBHOTO COCPKAHUS

C TIOMOIIBIO YPABHEHHIA [IpakTuueckue 3aHATHS 8
Tema 14.6 Coneprkanue ydeOHOro MaTepuasa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUW. YPaBHEHHUS W HEPABEHCTBA C MOJYJEM H C
VYpaBHEHMsI M HEPABEHCTBA | mapaMeTpaMu

[IpakTrueckoe 3aHsiTHE 2
IIpome:kyTounas arrecrauus (JK3aMeH) 6
Bcero: | 340
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIJIMHBI J0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMEILeHHs:

Peanm3zanus mporpaMMbl AUCIUIUIMHBI TPEOYET HANUYHS YUeOHOTO KaOMHETa MAaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa:

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoeCCHOHAIEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpelcTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTED C JIUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmonHoe obecnevyeHue o0yueHmst

1. Jns peamusanuu mporpammbl OuOIHOTEUHBIH (GOHA 00pa30BaTENBbHONW OpraHU3alUN
JOJDKEH HMMETh IeYaTHBIC W/MIM JIEKTPOHHBIE 00pa3oBaTeibHBIE W MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHI0OBaHHbIE JJISi MCIOJb30BaHUS B 00pa30BaTENbHOM IpOIECCe, HE cTaplle MSITH JIET C
MOMEHTA U3/1aHUs.

2. PexoMeHniyemble MevaTHbIe U3/1aHUs MO pean3aluu o011eoopa3oBaTenbHON JUCIUIUINHBI
MIPEJCTAaBICHBI B METOJMUECKUX PEKOMEHAALUAX [0 OPraHnu3alui 00ydeHusl.

OcHOBHbIE HCTOYHHUKU:

1. Maremaruka: yueOnuk/ bammvako M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccrnonansHOe 00pa3oBaHue)

2. Maremaruka: anrebpa 1 Hadajga MaTeMaTHYECKOTO aHalu3a, reoMeTpus. AnreOpa 1 Havana
Marematnueckoro ananusa. 10-11 kmace. Anumos 1. A., Konsirua FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

3. Maremaruka: anrebpa U Hayalla MaTeMaTHYeCKOro aHanu3a, reometpus. ['eomerpus. 10-11
kiacc. Atanacss JI.C., byry3os B.®., Kagomues C.b. u apyrue. - M: IIpocsemenne, 2022.

4. MaremaTuka: anredpa W Hadajla MaTeMaTHMYeCKOro aHanusa, reomerpus. 10—11 kmaccel.
Anrebpa u Havanma maremaruyeckoro aHamuza. B 2 4. Yacte 1: VYueOHuk s ydamuxcs
oOpasoBarenbHBIX opranu3anuii (0a3oBeiii ypoBeHb)/Mopakosuu A.I'., CemenoB I1.B.; Yacte 2.
3amayHuK Ul ydamuxcs oOpa3oBaTeNbHBIX opraHu3anuii (6a3oBblii ypoBeHb)) Mopakosud A.l'. u

npyrue; nox penakuuein Mopakosuua A.I'. - M: Muemosuna, 2018.
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6. Maremaruka: anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHalIM3a, TeoMeTpusi. Anredpa U Havana
mareMmatudeckoro ananusa. 10 xmacc. Hukonbckuii C.M., IloranoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anredpa U Hauajga MaTeMaTUYECKOro aHallu3a, reoMeTpus. Anredpa u Havyaia
Mmatemarudeckoro aHanm3a. 11 kmacc. Huxombckuit C.M., Iloranos M.K., Pemernukos H.H. u
npyrue. - M: IIpocsenienue, 2021.

8. Maremaruka: anreOpa 1 Havyajda MaTeMaTHYECKOTO aHaiu3a, reomerpus. I'eomerpus.10-11
kiacc. [loropenoB A.B. MaremaTtuka: anreOpa ¥ Hadajga MaTeMaTUYECKOTO aHallM3a, T€OMETpHS.
I'eometrpus.10-11 kmacc. [loropenos A.B. - M: IIpocsenienune, 2019.

9. Maremaruka: anreOpa M Hadalla MaTEMaTHYECKOTO aHayim3a, reomerpus. ['eomerpus. 10
kiacce. AnexcannpoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpocsemenne, 2021.

10. MaremaTuka: anreOpa W Havaja MaTeMaTHMYECKOTO aHaiu3a, reomerpus. ['eomerpus. 11
kinacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipocsemienue, 2021.

11. MaremaTrka: anreOpa W Hadajga MaTeMaTHYeCKOro aHaimu3a, reomerpus. 10 kimacc.
Bepnep AJL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. Martemaruka: anrebpa W Hayalla MaTeMaTUYeCKOro aHanusa, reomerpus 11 kmacc.
Bepnep A.JL., Kapn A.Il. U3patensctBo "[IpocBemenue".

13. Maremartuka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reomeTpus. Anredpa u
Hayajla MareMaTudeckoro aHanusa (B 2 yactsx) (B 2 yvactax). 10-11 kmacc. Yacts 1: MopakoBuu
A.T., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u npyrue; noxn pegakuueit Mopakosuua Al'. "MOIL
MHEMO3HNHA".

14. Maremartuka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHayinu3a, reomeTpus. Anredpa u
Hayaja maremaTudeckoro anamusa. 10 wmacc. Mypasun [.K., Mypasuna O.B. M3gatenbctBO
"[Ipocsenienue".

15. MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHMYECKOro aHaiM3a, reoMeTpus. Airedpa u
Hayajna mareMarndeckoro anammsa. 11 xmacc. Mypasun I'.K., MypaBuna O.B. M3znarenbcTBO
"[Ipocsenienue".

16. MaremaTnka: anredpa U Hayajla MaTeMaTHUECKOTo aHanu3a, reomerpus. I'eomerpus.
10 xnacc. CmuphHoB B.A., CmupnoBa .M. "U3narensctBo "[IpocBemenue".

17. Maremartuka: anredpa ¥ Hadajla MAaTEMaTHYECKOTO aHaiau3a, reoMmeTrpus. ['eomerpus.
11 xnacc. CmupnoB B.A., Cmupnoa .M. U3narensctBo "[IpocBemnienue.

18. Martemaruka. I'eometpus. 10 knacc. Mep3nsak A.I'., Homuposckuii J[.A., [lononcknuii
B.b., AAxup M.C.; nox penakuueii Ilononsckoro B.E. M3narensctBo "IIpocBemenne".

19. Maremaruka. ['eomerpus. 11 kmacc. Mepsmsak A.I'., Homuposckuit JI.A., TlomoHckuii

B.b., Axup M.C.; nox penakuueit [Togonsckoro B.E. "U3narensctBo "IIpocBenienue.
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20. Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reoMeTpus. Anredpa u
Hayaya MatemaTudeckoro ananusa. 10 xiracc. Bunenkun H. 4., Bames-Mycaros O.C., [lIBapuOypa
C.N. "MOLl MHEMO3HWHA".

21. MaremMaruka: anreOpa U Hayajla MaTeMaTHUYECKOIO aHaln3a, reoMeTpus. Anredpa U Havasa
Maremartuuyeckoro ananusa. 11 kmacc. Bunenkun H.A., MBames-Mycato O.C., llIBapudypa C.U.
"MOLL MHEMO3HNHA

Ilepeyens UHTEpHET-pECypCcoB:

1. Beepoccuiickue uatepHeT-onmumMiuansl. - URL: https://online-olympiad.ru / (nata

obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

2. Enunas xomnexkuus uudpossix oOpa3oBarenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru (mata oopamierusi: 08.07.2022). - TekcT: 2JIEKTPOHHBIN.

3. HH(bOpMaHHOHHaH cucteMma «EquHoe OKHO AOCTYIIa K 06p8.30BaTeJ'IBHLIM pecypcam». -

URL: http://window.edu.ru/ (nata obopamenus: 02.07.2022). - TexcT: 31eKTPOHHBIH.

4, Hayunas snekrponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (gara

obpamenust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OTkphIThINA KOMIeK. MatemaTtuka. - URL: https://mathematics.ru / (1ata obpareHus:

08.06.2022). - TeKCT: YNEKTPOHHBII.

6. IToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (1aTa obpareHus:

12.07.2022). - TekcrT: 371€KTPOHHBIA.
7. CrpaBOYHUK 1O MaTeMaTHKe JJIs MIKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nata obpamenus: 12.07.2022). - Tekcr:

JJIEKTPOHHBIN.

8. Cpennsist MaTeMaTuueckast HHTepHeT mkona. - URL: http://www.bymath.net/ (mata

obpamenusi: 12.07.2022). - TekcT: IeKTPOHHBIMH.

9. ®enepanbublit moptan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nmata
obpamenusi: 02.07.2022). - TekcT: 27eKTPOHHBIH.

denepanbHbIii IeHTP HHOOPMAITMOHHO-00pa30BaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /

(mara obpamenus: 01.07.2022). - TekcT: 271eKTPOHHBI
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCLHUIIJIMHBI

KOHTpOJ’Ib MU OIICHKa pPacCKpPbIBAIOTCA 4YCPE3 YCBOCHHLIC 3HAHHUA U HpHOGpGTCHHLIe O6y‘-IaIOHlI/IMI/ICH

yYMEHUs, HalpaBJCHHBIE Ha (OPMHpPOBaHUE OOIMMX W MPOPECCHOHANBHBIX KoMmIeTeHIui. KommereHunn

JOJIXKHBI OBITH COOTHECEHBI C NMpEeaAMETHBIMHA PE3YyJIbTaTaMU. I[J'ISI KOHTPOJIA U OLICHKU PEIYIIbTATOB O6yquH5{

MperoAaBare’ab BBIOMpaeT (OPMBI M METONBI C YYeTOM NpOoQeCCHOHAIN3ANUN OOy4YeHHs 10 TpoTrpamme

JUCHUIIITUHBI.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHBbIX
KOMIIeTeHIUsI MepONnpHUsITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, 1.5, TecTupoBanue
peleHus 3a1a4 1.6 YcTHBI onpoc
npodeccHoHaTbLHOM 12) 62’ Temprt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | \aremaruueckuii
ACTTEARHOSTH P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR
TIPUMCHHITC/IEHO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | VHAMBUAYabHAS
K pa3JIM9HBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS

P 5, Temsr 5.1, 5.2 pabora

P9, Temrr 9. 2,9.3,94,9.5,9.6,9.7 [IpencraBnenue

IT-o/c, 9.8, 9.9, 9.10 pe3ysIbTaToB

IT-o/c, 9.11

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5,
11.6,11.7

[T-o/c,11. 8, 11 .9, 11.10,
11.11,11.12,11.13,11.14, 11.15,

NPaKTHYECKHX padoT
3amuTa TBOPYECKHX
pabor

KontponbsHas padora

Bremonuenue

11.16,11.17 3K3aMEHAIIMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, .

10.6 3a/1aHui

P 6, Temn1 6.1,6.2,6.3,6.4,6.5

P11, Temsr 11.1,11.2,11.3,11.4

P8, Temsr 8.1, 8.2, 8.3

IT-o/c, 8.4, 8.5, 8.6 I1-o/c, 8.7

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, 14.6
OK 02. Ucnonp30Bath P1,Temal.l,1.2,1.3 TectupoBanue
COBpPEMEHHEIE CPEICTBA Il-o/c,1.4,15,1.6 YcTHEIH ompoc
[IOUCKA, aHATIHM3a U P2, Temer2.1,2.2,2.3,2.4,2.5 MaremMaTH4ecKHii
HHTCPHIpETatii Eé‘f/%’efil 3.1,32,3.3 AICTAMT
uHbOpMaIIHH, | M-o/c, 3.4 WNuauBuayanbHas
UH(POPMAIIMOHHBIC CaMOCTOSTEILHAS

P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
I1-0/c, 4.8,4.9,4.10,4.11
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TEXHOJIOTUHU OJIs1
BBITIOJIHCHUA 3aa4
npodeccnoHaTbEHOMI
ACATCIIBHOCTHU

P5, Temrr 5.1, 5.2

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7

IT-o/c, 9.8, 9.9, 9.10 IT-o/c, 9.11

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6, 11.7

pabota
IIpencraBinenue
pe3ynbTaToB
IPAKTUYECKUX padoT
3amura TBOPUYECKUX

pabor
IM1-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11, KOHTDONLHAS DaGoTa
p p

11.12,11.13,11.14,11.15, 11.16, 11.17 e TT——

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,

10.6 9K3aMEHAIIMOHHBIX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 9.5 Jazatun

P 7, Temnr 7.1,7.2,7.3,10.4

P &, Temsl 8.1, 8.2, 8.3 I1-o/c, 8.4, 8.5,

8.6, 8.7

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, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IlimtanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanu3oBbiBath cobcTBenHoe | 1.6 VYeTHBII onpoc
npoeCCHOHATBEHOE U EL/TG;ZI 2.1,2.2,2.3,2.4,25 MaTtemaTn4ecKkuii

-o/c, 2.
JMYHOCTHOE Pa3BHUTHE, P3, Temsr 3.1, 3.2, 3.3 JTMKTaHT
MPEIIPUHIMATEICKYIO M-o/c, 3.4 NuauBuyanbHas
ACATCIILHOCTD B P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | CaMOCTOATCIbHA
npodeccnonanbHol chepe, II-o/c, 4.8, 4.9, 4.10, 4.11 pa6ora
HCII0JIb30BATh 3HAHUS IO PS5, Temsr 5.1, 5.2 [IpencraBnenue
¢unancosoii rpamotHoctu B | P9, Temp1 9.1,9.2,9.3,9.4,9.5, 9.6, pe3yNIbTaTOB

PA3TNYHBIX ) XU3HCHHBIX
CUTyalusax

9.7

IT-o/c, 9.8, 9.9, 9.10, 9.11

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6, 11.7

IT-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11,
11.12,11.13,11.14, 11.15, 11.16, 11.17
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6

P 6, Temrl 6.1, 6.2, 6.3, 6.4,6.5

P7, Temrr 7.1,7.2,7.3,7.4

P &, Temsr! 8.1, 8.2, 8.3 [1-o/c, 8.4, 8.5,
8.6

IT-o/c, 8.7

P12, Temnr 12.1, 12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

KonTponbHas pabota
Beinonnenue
9K3aMEHaIIMOHHBIX
3aJJlaHuN

OK 04. Db dexTruBHO

P 1, Tema 1.1, 1.2, 1.3 I-o/c, 1.4, 1.5,
1.6

TectupoBanue
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B3aWMOJIEVICTBOBATh U

paboTaTh B KOJUICKTUBE H

KOMaHJIeC

P2 Temsr2.1,2.2,2.3,24,2.5
IT-o/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3
IT-o/c, 3.4
P 4, Temsl 4.1,4.2,4.3,4.4,4.5, 4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Tempr 5.1, 5.2

P9, Temrr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7

IT-o/c, 9.8, 9.9, 9.10, 9.11

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6, 11.7

IT-0/c,11.8, 11.9, 11.10, 11.11, 11.12,
11.13,11.14, 11.15, 11.16, 11.17

VYcTHBIT onpoc
MaremaTuueckui
JTUKTAHT
NupuBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aimuTa TBOPUYECKUX
pabor

KonTponbnas padora

Brimonnenue

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, SK3aMCHAIHOHHBIX

10.6 3aJaHuM

P 6, Temrl 6.1, 6.2, 6.3,6.4,6.5

P7, Temsr 7.1,7.2,7.3,7.4

P&, Temnr 8.1, 8.2, 8.3 IT-o/c, 8.4, 8.5,

8.6

IT-o/c, 8.7

P12, Temn 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

II-o/c, 14.6
OK 05. Ocy1iecTBasiTh P1,Temal.l,1.2,1.3 TectupoBanue
YCTHYIO U ITUCbMEHHYIO I-o/c,1.4,15,1.6 VYeTHBII onpoc
KOMMYHUKAIHIO Ha 1;_[2’ ;relgbé 2.1,22,2.3,2.4,25 MareMaTU9eCKui

-o/c, 2.

FOCY,Z[EipCTBfHHOM SI3BIKE P 3, Tems 3.1, 3.2, 3.3 JUKTAHT
Poccuniickoit denepanuu ¢ M-o/c, 3.4 NunuBunyanbHas
y4€TOM 0COOEHHOCTEH P4, Tembr 4.1,4.2,4.3, 4.4, 4.5, 4.6, 4.7 | CaMOCTOATENbHAS
COLIMAJIBHOTO U KYJIBTYPHOI'O I1-o/c, 4.8, 4.9, 4.10, 4.11 pa60Ta
KOHTEKCTA PS5, Temer 5.1,5.2 [IpencraBnenue

P 9, Tembl 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, pe3yabpTaToB

9.7

IT-o/c, 9.8, 9.9, 9.10, 9.11

P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5,
11.6, 11.7

IT-o0/c,11.8, 11.9, 11.10
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6

P 6, Temn1 6.1,6.2,6.3,6.4,6.5

P7 Temr 7.1,7.2,73,7.4

P 8, Temsur 8.1, 8.2, 8.3

IT-o/c, 8.4, 8.5, 8.6, 8.7

MPaKTUYECKUX padoT
3anmra TBOPYECKHUX
pabot

KonTpomnpHas pabota
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHuN
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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, 14.6

OK 06. ITposBisaTh
IPaKIaHCKO-
MaTPUOTHYECKYIO TIO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOC ITOBCACHHC HA
OCHOBE TPaIUITHOHHBIX
0011IeU€eIOBEUYECKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHHU3AINN
ME)KHAIIMOHAIbHBIX U
MEKPEIIUTHO3HBIX
OTHOIIIEHUH, TPUMEHSTh

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7
IT-o/c, 9.8, 9.9, 9.10, 9.11
P11, Tems 11.1, 11.2, 11.3, 11.4,11.5,
11.6,11.7
IT-o/c,11.8, 11.9, 11.10,
11.11,11.12,11.13, 11.14, 11.15,
11.16,11.17
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

TectupoBanue
VYcrHblii onpoc
Maremaruueckuit
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEIIbHAS
pabora
[IpencraBnenue
pe3yIbTaToOB
MPAKTHYECKUX paboT
3amura TBOPYECKUX
pabor

CTaH/apThI [T-o/c, 14.6 KontponbsHnas padora
AHTUKOPPYIIIUOHHOTO Brimonnenue
MIOBEICHUS 9K3aMEHAIIMOHHBIX
3a1aHUI
OK 07. ConeticTBOBaThH P1,Temal.1,1.2,1.3 TectupoBanue
COXPaHEHUIO OKPYKAIoLICH l-o/c,1.4,15,1.6 VYceTHBIN onpoc
CPEJIBI, PECYPCOCOEPEKEHUIO, 52’/Te;421 2.1,22,23,24,25 MaremaTtnueckuii
-o/c, 2.
IPUMEHSTH 3HaHUS 00 P3, T’CMBI 3.1.32.33 JMKTaHT
M3MEHEHHUHU KJIMMaTa, M-o/c, 3.4 WNunuBunyansHast
TIPUHITUITBI OEPEIKITUBOTO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | CaMOCTOSITelIbHAsL
MIPOU3BOJICTBA, 3PPEKTUBHO IT-o/c, 4.8, 4.9, 4.10, 4.11 pabora
JIEACTBOBATH B PS5, Temsr 5.1,5.2 [IpencraBnenue
YpE3BBIYANHBIX CUTYAIHAX P9, Tempr 9.1,9.2,9.3,9.4,9.5, 9.6, PE3yNILTATOB

9.7

IT-o/c, 9.8, 9.9, 9.10, 9.11

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6, 11.7

IT-0/c,11.8, 11.9, 11.10
11.11,11.12,11.13, 11.14, 11.15,
11.16, 11.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,
10.6

P 6, Temn 6.1,6.2,6.3,6.4,6.5

P7, Temsr 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2, 8.3

IT-o/c, 8.4, 8.5, 8.6 IT-o/c, 8.7

P12, Temsr 12.1,12.2,12.3,12.4

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

MPAKTHYECKHUX padoT
3amura TBOPYECKUX
pabot

KonTpomnpHas padora
Brmonaenne
9K3aMEHAIMOHHBIX
3aJJaHuN
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

[IK 1.3 IIpoBoauth 1
00pabaThIBaTh pe3yabTaThl
UCIBITAaHUN CUCTEM
OTOIUICHHUS, BOJOCHAOKEHUS,
KaHaJTU3alliid ¥ BOJJOCTOKOB

P1 Temal.3,

P2 Tema 2.5

P3 Tema 3.3

Tema 3.3

P4Tema 4.7

P9 Tema 9.10

P11 Tema 11.7, 11.10
P10 Tema 10.5

P8 Tema 8.6

P12 Tema 12.2

P13 Tema 13.3, 13.6
P14 Tema 14.5

TectupoBanue
YcrHblit onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSTEJIbHAS
paborta
IIpencraBinenue
pe3yJIbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonTponbnas pabora

Brimonxuenue
9K3aMEHAIIMOHHBIX
3aJaHui
P1 Temal.3, TectupoBanue
[1IK 2.3 IIpoBoauth 1 P2 Tema 2.5 YcrHbIit onpoc
o0pabaThIBaTh Pe3yIbTaThI P3 Tema 3.3 MaremaTuueckuit
WCIIBITAHUN CMOHTUPOBaHHBIX | P4 Tema 4.7 JOUKTAHT
CHUCTEM BEHTUIISLINH, P9 Tema 9.10 NunuBunyanbHas
KOHAUIMOHUpOoBaHus Bo3ayxa. | P11 Tema 11.7, 11.10 CaMOCTOATEIIbHAS
P10 Tema 10.5 paborta
P8 Tema 8.6 [Ipencrasnenue
P12 Tema 12.2 pe3yJIbTaToOB

P13 Tema 13.3, 13.6
P14 Tema 14.5

IPAKTUYECKUX padoT
3amura TBOPYECKUX
pabor

KonTponbHas pabora
Brimonuenue
9K3aMEHAIIMOHHBIX
3aJJaHuN
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