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1 OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUILIMHBI MATEMATHKA

1.1 MecTo THCHUIUIMHBI B CTPYKTYpe npodeccHoHAILHON 00pa3oBaTeibHOI
nporpammsbl CIIO:

1.1.1 OOmeobpa3zoBarenbHas aucHUIInHA «MareMaTukay SBIIETCS 0053aTeIbHOMN
o011e00pa3oBaTeIbHOro UK 00pa30BaTEIbHOM MPOrPAMMBI B COOTBETCTBHUH C
®I'OC CIIO mo cnermumansHocTH 21.02.19 3emneycTpoiicTBo, peanu3zyeMoil Ha Oa3e
OCHOBHOTO 00111eT0 00pa3oBanus. [Iporpamma pazpaboTana Ha OCHOBaHHH TPeOOBaHUI
®I'OC cpeanero obmiero o0pa3oBaHus C YIeTOM MPOo(HecCHOHATLHON HAPaBICHHOCTH
moJiydaeMoil crnienuanbHocTi. Ha m3ydenne nucruruimabl «MaTtemaTtukay Ha 0a30BOM
YPOBHE OTBOAUTCSA JEBSATH 3aYETHBIX CTUHUII.

1.2 Ilesin ¥ nJIaHMPYeMble pe3yabTaThl 0CBOCHH S AUCIUTIIHHBI
1.2.1. Heab AMCHUMIHHBI

Lenb ocBoenust O] «Maremartuka» (B coorBercTBuu ¢ TpedoBanusmu GI'OC COO,
opuentanueir Ha pe3ynpTaThl @PI'OC CIIO): ocBoeHHE O0YYAIOIMIMMHUCS COACPHKAHUS
Ol «Marematuka» W AOCTH)KCHHE DPE3yJIbTAaTOB €€ H3Y4YCHHsS] B COOTBETCTBHH C
tpeboBanusiMu ®I'OC COO c yyeroM npodeccuoHanbHoi HampasieHHocTH DI'OC
CIIO.

3amauu ocoeHust O] «Marematukay:
- (GopMHpPOBAaTh TPEJCTABICHUS O COLMAIBHBIX, KYJIBTYPHBIX M HCTOPUUECKHUX
(hakTOpax CTAaHOBJICHUS] MATEMATHKU,
- (opmMupoBaTh OCHOBBI JIOTMUECKOTO, aJITOPUTMUYECKOTO U MaTeMaTHYECKOTO
MBIIUICHNUS;
- ¢opMupOBaTH YMEHHE MPUMEHSATH IMOJYYEHHbIE 3HAHUS MPHU PEIICHUH Pa3TUYHBIX
3a/1a4, B TOM YHUCIe MpodhecCHOHAbHBIX;
- (¢dopMupOBaTh TPEJCTABIEHHWE O MaTEeMaTHKE KaK 4YacTH OOIIeYeIOBEYECKOM
KYJIbTYpbl, YHUBEPCAJIHHOM SI3bIKE HAYKH, TO3BOJISIIOIIEM ONUCHIBATh W H3y4yaTh
peanbHBIE TPOILIECCHl M SIBIICHUS B TIOBCEAHEBHOW >XM3HM U B MPOdecCHOHATHHOU
NeSITEIbHOCTH.



1.2.2. [Inanupyemble pe3ysIbTaThl OCBOSHUS 00111€00pa3oBaTeibHON TUCHUILIMHBI B cO0TBeTCTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O01mue KOMIETEeHI U

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[ncumumﬂapnme

OK 01 Beibupatb
CIIOCOOBI peIICHUS
3amad
podeCcCuOHATBLHON
e TebHOCTH
[IPUMCHHUTEITHHO

K pa3TM9IHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYIy, OCO3HAaHHE IIEHHOCTH MAacCTepCTBa,
Tpynoarooue;

- TOTOBHOCTh K aKTHBHOM JESTEIBHOCTH TEXHOJIOTHYECKOM
COITUAITLHOU CIOCOOHOCTH

1 HaIIpaBJICHHOCTH,

MHUIUUPOBATD, IJIAaHUPOBATH u CaMOCTOSATCIIBHO
BLIITOJIHATD TaKYI0 JCATCIbHOCTD,

- WHTEpeC K pa3mm4yabiM  chepam mpodeccHoHATEHOM
e TEILHOCTH,
OBnaneHue y4eOHBIMU

MO3HABATEIbHBIMU JCUCTBUSIMU:

YHUBCPCAJIbHBIMHA

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATEIbHO (POPMYIHPOBATH U aKTyalU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIICCTBCHHBIA MPU3HAK WM OCHOBAHHUS
TSl CpaBHEHUS, KJIacCU(UKAIIMU U 0000IIIeHHUS;

- ONpECIATh IETU JCATCIBHOCTH, 3a7aBaTh MapaMeTphl U
KPUTEPUU UX TOCTHKEHHUS;
BBISIBIISITH  3aKOHOMEPHOCTH
[paccMaTpUBaeMBbIX SIBIICHUSX;
BHOCUTh KOPPEKTHUBBI

n MMPOTHUBOPCUMNA B

B JCATCIIBHOCTH, OICHHUBATDH

COOTBETCTBUE PE3YJbTATOB IEJISAM, OLEHUBATh PUCKH]
[MOCJIC/ICTBUU NCATCIBHOCTH;

pa3BuUBaTh KpPCATHBHOC MBINUJICHUC TIIPpU PCIICHHH

PKU3HEHHBIX TIPOOIIEM

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAMU PEIICHUS
3agay; yMeHue GopMyaupoBaTh ONpeAeIeHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH J10Ka3aTeIbHbIE
[paccyXKJIeHUs B XOJI€ PELIeHUs 3a/ay;

- YMETb ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JIOTapupM
YrCIIa; YMEHUE BBIIOTHATH BEIYMCIICHUE 3HAUYCHUN U
peoOpa30BaHus BEIPAXKCHHUH CO CTEIICHSIMH U JIoTapupMamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BHIPAKCHUH;

- YMETb ONEPUPOBATH MOHATHIMMU: PALUOHAIbHBIE,
MppalvoHaIbHbIE, TOKa3aTeIbHbIC, CTEIIEHHBIE,
imorapupmMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETb ONIEPUPOBATH MOHATHAMH: (DYHKIIHSI, HEMPEPhIBHAS
(byHKIMS, TPOU3BOAHASA, IEpBOOOpa3Hasi, ONpeaeIeHHBIN
MHTETPaJ; yMETh HaXOAUTh MPOU3BOHBIE AIIEMEHTAPHBIX
(YHKIIMH, HCTIONIB3YsI CITPABOYHBIE MAaTepHAIIBI;, UCCIIEA0BATH B
MPOCTEHIINX CIy4asX QYHKIMU HA MOHOTOHHOCTb, HAXOJIUTh
HanOOoJIbIINE U HAMMEHbIINE 3HaYeHNUS (DYHKIIHIA; CTPOUTH
rpadMKyi MHOTOYJICHOB C HCIOJIB30BAHUEM arllapara
MaTeMaTHYeCKOr0 aHAIN3a; IPUMEHSATh IPOU3BOAHYIO ITPH
[pEILICHIH 3a/1a9 Ha TBMYKEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHBIE 32/1a4H HAa HANOOJIBIITNE U HANMEHBIIINE
BHAYCHUsI, HA HAXOXKJCHUE ITYTH, CKOPOCTH B YCKOPECHHS,

- YMETh OIEPUPOBATH MOHATHIMHU: PAllMOHATBbHAS (QYHKIIHS,

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

MoKazareiabHasi QYHKIMS, CTeNIeHHAs] (PYHKIINS,




BJIaJACTh HaBBbIKAMH y‘-IC6HO-I/ICCHe,Z[OBaTe.HBCKOf/'I u

HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaMH paspcuicHu-d
pooem;

BBISIBJISATH IIPUYUHHO-CJIICACTBCHHBIC
AKTYaJIU3UPOBATH BBIABHUTI'aTh
[PEIICHUS, HAXOAUTH apryMEHTHI JJIA J0Ka3aTCJIbCTBA CBOUX

YTBep)KHeHHﬁ, 3a1aBaTh IapaMCTPbl U KPUTCPUU PCIICHUA;

CBA3HU 41

3ajlavy, TUIIOTE3Y €c

- aHaJII/I?;I/IpOBaTI) HOJIyT-IeHHI)IC B XOI€ peIHeHI/Iﬂ 3a1a4u
pe3y.HbTaTI>I, KpI/ITI/I‘IeCKI/I OIICHUBATh WUX I[OCTOBCpHOCTI),
HpOFHO3I/IpOBaTI> N3MCHCHHUEC B HOBBIX YCJIOBI/IHX;

-- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaT€JH)Hy10 nu
[IPAKTHYECKYIO 00JIaCTH KU3HEACITEIIbHOCTH;

- YMETh MHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX|
oOJ1acTei;

- BBIJBUTATh HOBBIC WJCU, MpeIaraTh OPUTHHAJBHBIC
IIOIXOAbI 1 peHIeHI/IH;

I CIIOCOOHOCTHL MX MCIIOIL30BAHMS B II03HABATEILHON H

COLIMAJIBHOM ITPAKTHUKE

imorapumudeckas GyHKLIUsS, 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 BEIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
[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
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh OIIEPHPOBATH MOHATUSIMU: JIBFDKCHUE B TIPOCTPAHCTRBE,
Mo100HBIe (GUTYPHI B IPOCTPAHCTBE; UCIIOIB30BaTh OTHOIIICHUE
rionael moBepxHocTel 1 00beMOB OI0OHBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;




- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIONb3Ys H3yYCHHbIC
(hOpMYJIBI B METOIBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJSIPHOE NPOM3BEIAECHUE, YTOJI MEXIY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
MIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU;

- YMETb BBIOUPAThH MOAXOIALINN U3yUEHHBIH METO ISl PELICHUS
3aauu, paclio3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPUBOJUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOU
MaTEMAaTHUECKON HAYKH.

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

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
ONEepALMK HAJl MHOXKECTBAMHU; YMEHHUE HCIIOIb30BaTh TEOPETHKO-
MHOECTBEHHBIN anmnapar Jijisl OIMCaHUs PEATbHBIX MPOLECCOB U
SIBJICHUI TIPU PEILIeHUH 3a7a4, B TOM YHUCIIE U3 APYTUX YUeOHBIX
[IPEIMETOB;




- YMETb ONEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATh Ipadbl
[Pa3IMYHBIMH CITIOCOOAMU; MCTIOJIb30BaTh rpadbl MPU PELUICHUN
3az1ad;

- YMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YMCIIO COYETAHUM, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHUE PUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[pacCyKJICHHUs IS PELLICHUS 3a/a4;

-YMETh OIIEPUPOBATh MOHATUAMU: HATYPAIBHOE YHCIIO, LIEJI0E
YUCII0, OCTATOK IO MOAYJIX0, PAllMOHAIIBHOE YHUCIIO,
MPPALMOHATIBHOE YHCII0, MHOKECTBA HATYPaJIbHBIX, LIEIBIX,
[PallMOHAJIbHBIX, IEHCTBUTEIBHBIX YHCEI; YMEHUE UCIIOIb30BaTh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eIUTeNb U
HalMeHbIIee o0llee KpaTHOe, anroput™M EBKina npu peneHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UIIUOHHBIMHA CUCTEMaMH
CUMCIICHHS;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSMU: CTETIEHD C IIEJIBIM
[T0Ka3aTeseM, KOpEHb HATYPAJIIbHON CTEIIEHHU, CTENEHD ¢
[pallIOHAIBHBIM II0KA3aTEJIEM, CTEIIEHb C IEHCTBUTEIbHBIM
(BelleCTBEHHBIM) ITOKa3aTelieM, Jorapudm Jucia, CUHYC,
KOCHUHYC Y TAHT'€HC ITPOU3BOJIBHOIO YHCIIA;

- YMETb OIIEPUPOBATH IIOHATUIAMHU: TOXKIECTBO, TOXKICCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
1 HEPaBEHCTB, PABHOCUJIBHOCTb YPaBHEHUN, HEPABEHCTB U
CUCTEM, PALIMOHAIIBHBIE, UPPALlMOHAIbHBIE, TOKA3aTEIIbHBIE,
CTETEeHHbIE, JJorapuPpMHUUECKHUe, TPUTOHOMETPUYECKHE
[YPABHEHUsI, HEPAaBEHCTBA M CUCTEMBI; YMEHHUE PEIIATh YPABHEHUS,
HEPABEHCTBA U CHCTEMBI C TOMOILBIO PA3IIMYHBIX IPUEMOB;




[peraTh ypaBHEHHsI, HEPABEHCTBA U CHCTEMBI C ITapaMeTpOM;
[PUMEHSTh YPaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U
[p€aTbHOM JKU3HU;

-yMETb CBOOOJIHO ONEPUPOBATh MOHATUAMU: IpaduK QyHKIMH,
oOpaTtHas GyHKIMSA, KOMIO3UIIUS PYHKITUH, IMHEWHAST PYHKITUS,
KBaJ[paTH4Has QYHKLUS, CTeNIeHHass QYHKLHUS C LIETbIM
MoKa3arejaeM, TPUTOHOMETpUYecKre PyHKINHU, OOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAS U
iorapu@gmuyueckas pyHKINUN; yMEHUE CTPOUTH IpapuKu
(yHKIMH, BBITOJTHATH TpeoOpa3oBaHus TpapuKoB (yHKIIHA;
[YMEHHUE HCII0JIb30BaTh rpauku GyHKIMN A1 U3yUYeHUs
[IPOILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTrux
[y4eOHBIX IPEIMETOB U U3 PealbHOM KU3HU; BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]y BETMUYNHAMU;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTH (DYHKITUH,
MEepUOJUYHOCTD (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTB (DYHKITMH, SKCTpeMyM (YHKIIUHU, HAanOOJbIIIee U
HaMEHbIIIee 3HaYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
[IPOBOJUTD UCCIIE0BaHUE (DYHKIIUH;

[YMEHHUE MCII0JIb30BaTh CBOICTBA M rpaduku GyHKIMH AT
[pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 C TapaMeTpamy;
1300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHH
YPaBHEHMI, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
[1OCIIeZI0BATEIbHOCTD, apu(pMeTHyecKas mporpeccus,
reoOMeTpUUEeCcKast Mporpeccus, 0ECKOHEYHO yOBIBAIOIIAs
reoMeTpHuuecKas porpeccus; yMeHHue 3a/1aBaTh
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[10CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTH (DYHKITHH,
ACUMINTOTHI rpaduka QyHKIMH, IEpBasi U BTOpas MPOU3BOIHAS
(hyHKIIUM, T€OMETPUYECKHUM U (PU3HUECKUN CMBICT POU3BOAHOM,
nepBooOpazHasi, onpeAeeHHbIA HHTETrpall; yMEHUE HaXOIUTh
ACUMITOTHI rpaduka PyHKIMH;, YMEHHE BBIYUCIISATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHMS], YACTHOT'O U KOMIIO3UIIMU (DYHKIIUH,
HaXOJUTh YpaBHEHUE KacaTeJbHOM K rpaduKy QyHKIUY;
[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO /ISl UCCIEA0BAHUS
(yHKINH, U151 HAXO0XKICHHUS HAWUTY4IIIero PEHIeHus B
MPUKIIATHBIX, B TOM YHCJE COIIMATIbHO-3KOHOMHYECKHUX 1
(hr3MUecKUX 3a7a4ax, Ui OMpPeesIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh MJIOUIATU U 00BEMbI (PUTYp C IOMOIIBIO HHTErpana;
[IPUBOJUTH IPUMEPHI MATEMATUYECKOTO MOACIUPOBAHHUS C
roMoIbio AuddepeHnanbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MO1YJIb U apTyMEHT
KOMILJIEKCHOTO yuciia, (opMa 3allucu KOMIUIEKCHBIX YUCEI
(reoMeTpuyeckas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
[YMETb IPOM3BOIUTH apu(PMeTHUecKue AeUCTBUS C
KOMIUJIEKCHBIMU YHMCJIAMU; IPUBOJUTH IPUMEPHI UCTIOIb30BaHMS
KOMIUJIEKCHBIX YHCET,

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEIHEE
apudMeTHIecKoe, MeIrnaHa, HanOoIbIllee U HANMEHbBIIIEE
3HAUEHUS, pa3Max, TIUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHHE IS
OTMCAaHUS YHCIIOBBIX JIaHHBIX; YMEHHE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
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rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEACTB; rpaduuecKu
1ICCIIEJ0BAaTh COBMECTHBIE HAOIIOACHUS € TIOMOIIBIO AUarpaMm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMETb HaXOJUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpaduuecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7ad (GOpPMYIIbl
CJIO’KEHUS U YMHOKEHHSI BEpOATHOCTEH, (hopMyiTy NOTHON
BEpOSATHOCTH, popMyiy bephyiuin, koMOuHaTOpHbIE (aKThl U
(hOpMYJIBI; OLIEHUBATH BEPOSITHOCTH PEATHHBIX COOBITHI; YMEHUE
OIEPHUPOBATH ITOHATUAMMU: CIIydaliHasl BEJIMYHUHA, PaCIpeleIcHue
BEPOSITHOCTEW, MATEMATHYECKOE 0KUAAHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEIMYHUHBI, ()YHKIIUN
[pacrpeesIeHus U IUIOTHOCTH PAaBHOMEPHOT O, II0KA3aTEJIbHOIO U
HOPMaJIbHOI'O PACIIPEAEIECHUI; YMEHUE UCII0Ib30BaTh CBONCTBA
M3YYEHHBIX PacIpeNeIeHUN Ul peleHus 3a/1a4; 3HAKOMCTBO C
MOHSATUSAMM: 3aKOH OOJIBIINX YUCEII, METO/Ibl BBIOOPOUYHBIX
CCIIEA0BaHUI; YMEHUE IPUBOAUT IIPUMEPHI IIPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, psMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE3OK, JIyd, INIOCKUH YIoJl,
NIBYTPAaHHBIN yrOJI, TPEXTPaHHBINA YIoJ1, IEpeceKaromuecs,
[apajjleIbHbIE U CKPELIUBAOLINECS IIPSMBIE, TapalIEIbHOCTD U
[IEPIEHIUKYIISIPHOCTD MIPSAMBIX U INIOCKOCTEH, YIOJl MEXKIY
[IPSIMBIMU, YTOJI MEXKIY NPSMOM U ITIOCKOCTBIO, YTOJI MEXKIY
[JIOCKOCTSIMU; YMEHUE UCII0JIB30BATh IIPU PELIECHUU 3a]1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
[TOHSATUSMM: MHOTOI'PAHHUK, CEYEHNE MHOTOTPAHHUKA,
[paBMIIbHBIII MHOTOIPAaHHUK, IpU3Ma, MUpamMuaa, Gpurypa u
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[MOBEPXHOCTh BpaLeHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEUEHUS KOHYCa ¥ LIMJIMHPA, TapajlyIebHbIE OCU
VI OCHOBAHMUIO, CEUEHHE 111apa, IIOCKOCTb, Kacatomascs chepsl,
[MJIMH/Ipa, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOI'OI'paHHHKa,
1M300pakaTb MHOTOTPAHHUKH, (PUT'YPbI U TOBEPXHOCTH BpalllCHUS,
MX CEUEHHs], B TOM YHCIIE C IOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSTh CBOMCTBA N'€OMETPUUYECKHUX DUTYD,
CaMOCTOSITENTEHO (hOPMYITHUPOBATH OTPEICICHUS N3ydaeMbIX
(buryp, BBIABUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH MITH OIPOBEPTaTh HX;
[YMEHHE TIPOBOAMTD KiacCu(UKALUIO GUTYP 10 pa3THIHBIM
[pPU3HAKaM, BBIIIOJIHATH HEOOXOAUMBIE IOMOJTHUTENIbHBIE
[IOCTPOCHUS;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHIMMU: TUIOIMAAb (DUTYDBI,
00beM (PUTYpBI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEKIY
MJI0CKOCTSIMU, IJIOIIAb Cepsl, IIIOLIalb TOBEPXHOCTU
[paMuibl, IPU3MBbI, KOHYCa, IIWINHIpA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO NapajuleNenune1a, TUpaMubl, IPU3MBL,
[JIMH/Ipa, KOHYCa, [1apa; yMEHHEe HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JABHKEHHE,
MapasiesIbHbIA IEePeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIE
(uUrypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, 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 APYTUX YUeOHBIX IPEIMETOB U U3 PeabHON
PKU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: MIPSIMOYTOJIbHAS
CHUCTEMa KOOPJAUHAT, BEKTOP, KOOPANHATBI TOUKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITIPOU3BEICHNE BEKTOPA HA YUCIIO,
[pa30KeHue BEKTOpa Mo Oa3ucy, CKaIsipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEEHUE, YTOJI MEX1Y BEKTOPAMHU; YMEHHE
VCIT0JI30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ JJIs pELICHUS
FEOMETPUUECKUX 3ajay U 3a7a4 APYrux yueOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpulia 2x2 u 3x3, onpeaenureib
MaTpPULbl, FEOMETPUYECKHUI CMBICII OIIPEIECIIUTENS;

- YMETb MOJEJINPOBATH PEAJIbHBIE CUTYALIUN HA SI3bIKE
MaTEMAaTUKH; COCTaBIISITh BBIPAKEHUS, yDaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 10 YCIOBUIO 3aJa4H, UCCIEA0BATh [IOCTPOCHHBIE
MO/JIENIU C UCIIOIB30BAHUEM alllapaTa ajareopsl,
MHTEPIIPETUPOBATH IMOJYYEHHBIN PE3yIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOIIBIO T€OMETPUYECKUX MMOHATHH
V1 BEJINYUH, PEIIATh CBSI3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[OJIy4YEHHBIA PE3yJIbTaT; pellaTh NPUKIIaJHbIE 3a1a4l
CpPEeICTBAMU MAaTEMaTUYECKOIO aHAJIN3a, B TOM YKCIIE COLIUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapaKTepa;

- YMEHHUE BBIOMpATh MOJXOSAIIMN METOT ISl peIIeHHs 3a]1auH;
[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
MHPOBON MaTeMaTH4YECKON HAyKH
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OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPENICTBA
[OVICKA, aHATTN3a U
MHTEpPIpETAINN
nHpopManuu, 1
MH(pOPMAIMOHHBIC
TEXHOJIOTUU TSI
BBIMTOJIHEHUS 3a/1a4
podeccnoHaATBEHOM

e TeTbHOCTH

B 005aCTH LIEHHOCTH Hay4YHOT'O MIO3HAHUS:
-c(hopMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOLECTBEHHOU

[PaKTUKWA,  OCHOBAaHHOTO  HAa  JAMajore  KyJbTyp,
CIIOCOOCTBYIOLIETO  OCO3HAaHMIO  CBOEr0  MecTa B
[OJINKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHME  SI3BIKOBOM M  YHMTATEIbCKOM

KYJbTYPbI KaK CPEACTBA B3AUMOAECHCTBUS MEKY JIHOJIbMU U
[MO3HAHUS MUPA;
- OCO3HAHHUE IEHHOCTH HAY4YHOU AESATEIbHOCTH, TOTOBHOCT,

- yYMETh OIEPHPOBATH MOHATHSAMHU: palHOHATbHAs (YHKIHA,

byHKIWHS, byHKIHS,
nmorapupmMuueckass (QyHKIUs, TPUTOHOMETPHUYECKUE (DYHKIUH,

[oKa3aTeabHas CTEeIeHHas
oOpaTtHble (YHKIUH; YMEHHUE CTPOUTh TpaduKu H3YYCHHBIX
(yHKIMH, KMCIONB30BaTh rpapUKy MpPU H3YYEHUH IPOLIECCOB U
3aBUCHUMOCTEH, MpU pelIeHuu 3aJad M3 APYyrux y4eOHbIX
MpPEeIMETOB M 3aj]ad U3 pealbHON KU3HU; BbIpaXKaTh (hopMyliaMu
BaBUCHMOCTH MEXIY BETMUYNHAMU;

- YMETb OIEPUPOBATH MOHATUSIMHU: TOXKJIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMA YpPaBHEHMM

OCYLIECTBJIATh  IPOCKTHYHD M MCCIIEJOBATEIbCKYIOM HEPABEHCTB, PAaBHOCWIBHOCTb YpPAaBHEHUM, HEPABEHCTB U
NEATEIbHOCTh UHAVBUAYAIBHO U B TPYIIIIE. CUCTEM, palUOHAJIbHBIC, HPPALUOHAIIBHBIE, IIOKa3aTCIIbHbIE,
OBnaneHue YHUBEPCAJIbHBIMU y4eOHBIMHU[CTETIEHHBIE, norapupmMuUecKue, TPUTOHOMETPUYECKUE
[103HABATECIIbHBIMU JICHCTBUAMMU: YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh PEILIATh YpaBHEHUs,
B) paboTa ¢ uHpOpMaLueil: HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIUYHBIX IIPUEMOB;
- BJAJETh HaBbIKAMU TMOJY4YeHMs] HMHGPOpPMAIMU U3[peIlaTh YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C IapaMeTPOM;
MICTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOATEJIbHOIPUMEHSATh YPaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMBI JUISl PEIICHMS]
OCYIIECTBIATh TOUCK, aHaln3, CHUCTEeMAaTHU3allMI0 HMaTeMaTHYECKHX 3a/a4 U 3a/1a4 U3 pa3jIMuHbIX 00JIacTeil HayKu U]

MHTEpIpeTalio MHPOPMAIMN Pa3InYHBIX BUAOB U (HopM
[IpE/ICTaBICHMS;

- CO3/1aBaTh TEKCThl B pa3IMYHBIX (opMaTax € Y4eTOM
HazHA4YeHUS WH(OpPMAIMK U LEJIEBOM ayTUTOpUH, BEIOUpast
ONITUMAIIbHYIO (POPMY NIPECTABICHUS U BU3YaIH3alUH;

- OLIEHMBATh JIOCTOBEPHOCTbH, JIESTHTUMHOCTh MH(OpMAIUH,
€€ COOTBETCTBUE IMPaBOBBIM M MOPAIbHO-ITHUYECKUM
HOpMaM;

HCIIOJIBb30BaTh CpeacTBa

TEXHOJIOTUH

MH(QOPMALIMOHHBIX U

[KOMMYHHKAIIHOHHBIX B pEeIICHUN

[p€ATTbHOM JKU3HU;

yMeTh CBOOOJHO ONEpPUPOBaTh MOHATHSAMM: JBHXKEHHE,
NapajuleJIbHBId  [EPEHOC, CUMMETpUsS Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OMS, MOJTO0OHBIE
(buryphl; yMeTh pacro3HaBaTh PaBHbIE M IMOA0OHBIE (QUTYpHI, B
TOM 4HCI€ B IPUPOE, YMETH

HCKYCCTBEC, apXUTCKTYPC,

MCIIONIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIICHHS,  HAXOIUTh
reoMeTpUUYeCcKre BEIMUMHBI (AJIMHA, YTOJI, TUIOMIa/lb, 00BEM) IIpU
[pellIeHUN 3a/1a4y U3 APYTUX y4eOHBIX MPEAMETOB U U3 peajbHOU

PKU3HU
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[KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX|
Bagad ¢ coOirofeHneM TpeOOBaHUI PrOHOMUKHU, TEXHUKH
0€30MaCHOCTH, THTHEHBI, PECYPCOCOCPEIKEHHUS, IPABOBBIX U]
PTUYECKHX HOPM, HOPM HH(POPMALMOHHOM 0€3011acHOCTH;

3aIUTHI

BJIQ/IETh
HbopMaLuy, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

HaBbIKaMH paciio3HaBaHHA n

OK 03 I[1nanupoBatsh u
[peaT30BHIBATH
COOCTBEHHOE
podeccnoHabHOE U
ITMYHOCTHOE Pa3BHUTHE,
[IpEIPUHIMATETBCKYIO
eI TEeIbHOCTD B
mpodeccnoHanbHOM
cdepe, HCTIONB30BaTh
3HAHUA 110 PUHAHCOBOM
rPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIUsX

B ob6macTi 1yX0BHO-HPAaBCTBEHHOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,

PTUYECKOTO MOBEICHUS;
- CIIOCOOHOCTh OIICHWBATh CUTYallHI0 H NPUHUMATH
OCO3HAHHbIE PEILEHUS, OPUEHTUPYICh Ha MOpPaIbHO-
HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUMBOTO
Oy Lymero;

- OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTEISIM M (WIJIH)
JIDYTUM WIEHAM CEMbH, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHS LEHHOCTEH CEMEHHOW >XU3HHU B

COOTBCTCTBHUH C TpaAULIUAMU HAPOIOB POCCI/II/I;

OBaneHne YHUBEPCAIbHBIMU PEryJISITUBHBIMU
TeliCTBUSIMU

a) CaMOOpTaHU3AIIHS:

- CAMOCTOSITEIBHO  OCYLIECTBJISITh  IO3HABATEIBHYIO
NesTeIbHOCTh,  BBIBIATH ~ MPOOJIEMBI,  CTaBUTHh M|

(hopmMynupoBaTh COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIHHOU
e TEeTbHOCTH M )KU3HEHHBIX CUTYAIHsX;

- CaMOCTOSITEIILHO COCTaBJIATH TUTAH PEIICHUS] TPOOIEMBI C
YIeTOM pecypcos,
BO3MOXHOCTEW U MPEAINIOYTEHUIM;

HMCIOIINXCA COOCTBEHHBIX

- yMEThb OIIEpPUPOBATh HNOHATUSAMU: palnroOHaIbHbIE,
MPpaLOHAJIbHBIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lmorapu@muyeckue,  TPUTOHOMETPUUYECKHE  ypaBHEHUA U

HEPABEHCTBA, UX CUCTEMBI;

YMETh OINEpPUPOBATh TMOHATUSAMHU: MHOTOTPAHHHK, CEUCHUE
MHOTOTpaHHHKa, KYO,
(urypa u nMoBEepXHOCTh BpALICHUS, IIMIUHIP, KOHYC, 11ap, cdepa,

CCUCHU A (I)I/Il"ypbl BpallCHU:A, IIJIOCKOCTL, Kacaromascsa C(l)epbl,

mapajuiCiaCnuIica, IIpu3Ma, IIHpaMuaad,

MUJIMHAPA, KOHYCa, IIoIIaAb IMOBEPXHOCTU MHUPAMUABI, ITPU3MBEIL,

cdepsl,
nmupaMubl,

obbeM  KyOa,

MIPU3MBI,

KOHyCa,  LMJIMHIpA,

[IPSIMOYTOJIbHOTO

iouiaib
napajuiesienunenaa,
UITUHIpA, KOHYCa, Iapa; yMEHUE N300pakaTh MHOTOTPAaHHUKH U
MMOBEPXHOCTU BpAILEHUS, UX CEUEHUA OT PYKH, C MOMOIIBIO

YMETh
[pacrio3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMETh PAaCIO3HABaTh|

UCPTCIKHBIX HWHCTPYMCHTOB W JJICKTPOHHBIX CPCACTB,

[IpaBUJIbHBIE MHOTOI'PAHHUKH;
- YMETh ONEPHUPOBATh NOHATUSMHU: MPSAMOYTOJIbHAs CHUCTEMA
KOOpPAMHAT, KOOPJAWHATBI TOYKH, BEKTOP, KOOPJIWHATHI BEKTODA,
CyMMa|
HaxOJINUTb C

CKaJSIpHOE TMPOU3BEACHUE, YIOJ MEXIy BEKTOpamH,

BEKTOPOB, IIPOM3BEACHHE BEKTOpa Ha YHUCIO;
[TOMOIIBI0 U3yYEHHBIX (POPMYJ KOOPAUHATHI CEPEAMHBI OTpPEe3Ka,

PACCTOAHNUEC MCIKAY ABYMS TOUKAMHU
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- 1aBaTh OLICHKY HOBBIM CHTYallUsM;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IHUPOKOM
PPYIMIIMM B Pa3HBIX 00JAacTAX 3HAHHWHA, MOCTOSHHO
[OBBIIIATH CBOI 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHB;
0) CAMOKOHTPOJIb:

MCIIOJIB30BATh NPUEMbI PEQIICKCHH JUIS OLIEHKH CHTYaIUH,
BHIOOpA BEPHOTO PEILICHHS;

- YMETh OLIEHMBATh PUCKM W CBOCBPEMEHHO NPUHUMAThH
[PEILICHHSI TT0 UX CHUYKEHUIO;

B) SMOLIMOHAJIbHBIH WHTEJUIEKT, MIPEATIOIAr AFO N
c(hOpPMUPOBAHHOCTH:
BHYTPEHHEH MOTHBAILlMH, BKJIIOYAIOIICH CTpEeMIICHHE K
TOCTHMKEHUIO IIETH U YCIIEXY, ONITUMH3M, HHUIIUATUBHOCTb,
YMEHHUE JIeiICTBOBaTh, UCXO/1 U3 CBOUX BO3MOXKHOCTEH;

BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHUMATD|

SMMATHH,
DMOIMOHAIIBHOE COCTOSHUE APYIUX, YYUTBIBATH €r0 IIpU
OCYIIECTBICHUHU CIOCOOHOCTh

KOMMYHUKAIIUH, K

COUYBCTBHUIO U COIICPCIKUBAHUIO,

COIMaJIbHBIX HAaBBIKOB, BKJIOYAKOIINUX CIIOCOOHOCTH
BLICTPANUBATh OTHOLICHUS C APYT'MMU JIFOJAbMU, 33.6OTI/ITLC$I,

IIPOABJIATH UHTCPEC U pa3pCUIaTh KOH(i)J'II/IKTBI

OK 04 D¢ dexTrBHO
B3aMO/ICMICTBOBATH U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/Ie

COTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSATENBHOCTH W
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKaMH y4eOHO-UCCIIeI0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBiaseHue YHUBEPCAITbHBIMU KOMMYHUKATUBHBIMH|
IEHCTBUSAMMU:

0) COBMECTHAsI IeITCIIbHOCTb:

- YMETb ONEpUPOBATH MOHATUAMU: CIIy4YalHBII OIBIT U CIy4YaiiHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH

BEPOATHOCTDH C HCITIOJIB30BaHHUEM rpa(bnqecxnx METO/J0B,

MPUMEHTh (OPMYJIBI CIOKEHHUS M YMHOXKEHHS BEpPOSITHOCTEH,
KOMOMHaTOpHbIE (aKThl M (GOpMyJbl TMpPU pPELICHUU 3a]ad;
OLICHUBATh BEPOSATHOCTU pEANbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4allHBIMM  BEJIMYMHAMM; YMEHHE

OPUBOAUTE  NPUMEPHI
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- IOHMMATh M HCIIOJIb30BaTh NMPEUMYILECTBA KOMAaHIHON U
MH/IMBUYyAIHOU PaboTHI;

IIPUHUMATh  LEIU  COBMECTHOM
OpPraHu30BbBIBaTH U KOOPJIMHHPOBATH JEHCTBHUA IO ee
NIOCTHKEHUIO: COCTaBIATh IJIaH JCWCTBUI, pacrpenelsTh
poiu Y4€TOM MHEHMH Yy4YacTHHUKOB 0OCYX/1aTh

IPE3YJIbTAThI COBMECTHOM pa6OTBI;

JICSITECIILHOCTH,

C

- KOOPpAWHHUPOBATHL W BBIIOJHATH pa60Ty B YCJIIOBHAIX

[pEaTbHOTO, BUPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B
[pa3IMYHBIX  CUTyalUsAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

OBiageHue YHUBEPCAIbHBIMU PEryJISITUBHBIMU
TeliCTBUSIMU

) IpUHSTHE Ce0sl U IPYTHUX JIFOACH:

- NIPUHUMAaThb MOTHBBI U apryMEHThl OPYTHX JIOAEH MHpH
QHaJIM3€ PE3YJIbTAaTOB JIEATEIbHOCTH;

- NpU3HaBaThb CBOE IPaBO M MPaBO JAPYTUX JIOAEH Ha
OIIIMOKH,

- pa3BHBaTh CIIOCOOHOCTb IOHMMaThb MHpP C TO3MLUY]
NIPYyroro 4eaoBeKa

IMPOABJICHUA  3aKOHa OOJIBIIMX YHCEI B MNpUpPOAHBIX U

0OI1IECTBEHHBIX SBJICHUSX;
- YMETb CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: CTCICHb C IIEJIbIM|
[oKazarejeM, KOpPEHb HaTypalbHOM

[PallMOHAJIbHBIM  ITIOKAa3aTCJIEM,

CTCIICHH,
C JCHCTBUTCIHHBIM

CTENIEHb C
CTETICHb
(BEIICCTBEHHBIM) norapupm

KOCHUHYC U TAHI'CHC IIPOU3BOJIbHOI'O YHCJIA,

IIOKa3aTcCJICM, quciia, CHUHYC,

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHUSAMU: Trpaduk (GyHKIHH,

oOpaTHast GyHKIHMS, KOMITO3UIHS (PYHKIUH, THHEHHAS (yHKIN,
KBajgpaTH4Has (QyHKIUSA, cTerneHHas (QYHKOUS C  [EJIbIM
MokasarejieM, TPUTOHOMETpHUecKue  (QyHKIUH, OOpaTHBIE
TPUTOHOMETPHUYECKHUE byHKuuY, noKa3aresbHast 17l

morapudmuyueckas QyHKINHU; YMETh CTPOUTHh Tpaduku QyHKIUH,
BBITTOJIHATH MPeoOpazoBaHus rpaduKoB (PyHKIIHIA;

yMETh HCMOJb30BaTh TIpapuKu GYHKUUH A8  U3YyYCHHS
MPOIIECCOB M 3aBUCHMOCTEH NpU pPEUICHWH 3adad M3 APYTHX

y4eOHBIX TMpPEeAMETOB U M3 peallbHOM KHU3HU; BBIPAXKATH|

(hbopMynaMu 3aBUCUMOCTH MEXITYy BETUIMHAMU;

CBOOOZHO OINEpPUPOBaTh TOHATUSAMU: YETHOCTb (PYHKIIMH,
[EPUOANYHOCTD byHKIIH, OTPaHUYECHHOCTh byHKIHIH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIIUH, HauOojbIlee U
HauMEHbIlee 3HaueHUs (QYHKIUH Ha TPOMEXKYTKE; YMETh
[IPOBOJNTH UCCIEIOBAaHUE (PDYHKIIHH;

- yMeThb WCIIOJIb30BaTh CBOWCTBA W rpaduku (QyHKIUNA IS
[pEIICHHUs] YpaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIICHUN

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM

18




OK 05 OcyiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rocyJaapCTBEHHOM
s13p1Ke Poccuiickoit
denepanuu ¢ yaeToMm
0COOECHHOCTEH
COIMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B o01acTh 5CTETHYECKOrO BOCIIUTAHUS:
- ACTETUYECKOE OTHOIIECHHUE K MHPY, BKJIIOYas 3CTETHUKY]
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/a U 0OIIECTBEHHBIX OTHOIIECHU;

- CIIOCOOHOCTHh BOCIIPMHUMATh Pa3IudHbIC BUIbI HCKYCCTBA,
TpaguIlid W TBOPYECTBO CBOETO M JPYrUX HApOJIOB,
OLIYIATh YMOIIMOHAIILHOE BO3/ICHCTBUE UCKYCCTBA;

- YOSXKICHHOCTh B 3HAYMMOCTH JIJISl JIMYHOCTH U OOIIEeCTBA
OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA, OSTHHUYECKHUX|
KYJIbTYPHBIX TPAIUIIUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPOKEHHMIO B pa3HBIX BHUIAX
MICKYCCTBa, CTPEMJICHHE MPOSIBIATH KadyecTBa TBOPUYECKOM
IIMYHOCTH;
OBaneHne

TEeCTBUSIMU:

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

pacro3HaBaTh HeBepOabHBIC CpEICTBa  OOIICHUS,
[IOHUMATb 3HAYCHHUEC CONUAJIbHBIX 3HAKOB, PACIIO3HABATDH|
[PEINOCHIIKA  KOH(IUKTHBIX

KOH(JINKTBI,

CI/ITyaHI/Iﬁ n CMATr4aTb

- Pa3BCpHYTO U JIOTUYHO H3JIaraTb CBOKO TOYKY 3pCHUA C
M CIIOJIb3OBAHHUEM A3BIKOBBIX CPCIACTB

- YMEThb OIEPHPOBATH MOHATHAMH: CpeaHee apu(MeTHUecKoe,

MCIMaHa, HauOoJbIICe M HAMMCHbLIICE 3HA4YCHHA, pa3Mmax,

JIUCIICPCUA, CTAHAAPTHOC OTKJIOHCHUC YHCJIOBOI'O Ha60pa;

nHpopmaruto,
rpadukax,

YMEHHE
[PEJCTaBICHHYI0 B Ta0IHIaX,

U3BJICKATb, UHTEPIPETUPOBATH
Ha JuarpaMmmax,
OTPaKAIOILYKD CBOMCTBA pEAIBHBIX IPOLIECCOB W  SIBJICHUN;
NpeACTaBIATh MHPOPMALUIO C TMOMOLIbIO TAOIUI U JUArpamM;
MCCIIEN0BATh  CTaTUCTUYECKHE JaHHble, B TOM 4YHCIE C
NpUMEHEHUEM IpaUIecKiX METOIOB H JIEKTPOHHBIX CPEJICTB;

- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, INpsMas, ILIOCKOCTD,
[IPOCTPAHCTBO, JABYTPAHHBIM YIoJl, CKPELIMBAIOIIHMECS MNpPAMBIE,
[apaJlJIeJIbHOCTh U MEPIEHAUKYIAPHOCTD NPAMBIX U INIOCKOCTEH,
YTOJI MEKIY NPSAMBIMM, YTOJI MEKIY NPSAMOU U INIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSAMM, PACCTOSHHE OT TOYKM [0 IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSTHUE MEKAY INIOCKOCTSAMY;
- YMETh UCMOJIb30BaTh MPU PELIEHUU 3a7auy U3Y4YEHHbIE (aKThl U
TEOpEMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB

OKPYXKAIOIIET0 MHpa

OK 06 IIposBiAaTh
pa)/1aHCKO-
[aTPUOTHYECKYIO
[103ULIHIO,
IEMOHCTPUPOBATh

- OCO3HaHWE OOYJAIOITUMHUCA POCCHUHCKOW T'paskIaHCKOU
MICHTUYHOCTH,

- [CJICHANIPABIICHHOE pAa3BUTHUE BHYTPEHHEW MO3UIIMNH
VIMYHOCTH Ha OCHOBC AYXOBHO-HPABCTBCHHBLIX HeHHOCTeﬁ
HapOI0B

Poccuiickoit  @enepanuu, HUCTOPUYECKUX U

- YMETh OIIEPUPOBATH MOHATUIMU: IPSIMOYTOJIbHAsI CHCTEMA
KOOPAMHAT, KOOPJAMHATHI TOUKH, BEKTOP, KOOPJAUHATHI BEKTOPA,
CKaJSIPHOE MPOM3BEIECHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, TPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPUHATHI CEPEUHBI OTPEe3Ka,
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OCO3HAHHOC ITOBCACHHC
Ha OCHOBC
TPaIUIIMOHHBIX
00I1[eYETIOBEYECKUX
[ICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3AIUU
MEKHALIMOHAIBLHBIX U
MEXPEIIUTHO3HBIX
OTHOIIICHHH,
[IPUMEHSATH CTAHIAPTHI
AQHTUKOPPYILIHOHHOTO
[MOBEICHUS

Tpaguuui, QopMHUpOBaHUE
CHCTEMbl 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX YCTaHOBOK,

HallMOHAJIbHO-KYJIBTYPHBIX

AQHTUKOPPYIILIMOHHOTO  MHPOBO33PECHMUS,
HKOJIOTMUYECKON KYJIbTYPBhI, CIIOCOOHOCTU CTAaBUTH 1IENIU U

NPaBOCO3HAHUS,

CTPOUTH )KU3HCHHBIC IIJIAHBI;
B gactu I'paXKAaHCKOI'O BOCIIUTAHUA:

- OCO3HAaHHWE CBOUMX KOHCTUTYIMOHHBIX TMpaB H
00513aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPS/IKA;
- MIPUHSITHE TPaIUIIMOHHBIX HAI[MOHATBHBIX,

00IICUEITIOBEYECKUX TYMAaHUCTHICCKUX U JIEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTb IPOTHUBOCTOATH HACOJIOTHUH 3JSKCTPEMHU3MA,

HallOHaIn3Ma, KCGHO(bO6I/II/I, JUCKpUMHUHAIIUH 110

COUAJIbHBIM, PCJIUTHO3HBIM, PACOBBIM, HAIWNOHAJIbHBIM
[IPHU3HAKaM,

TOTOBHOCTHL BECTU COBMECTHYIO JCATCIBHOCTHL B

MHTCpPCCax B|

caMOYTIpaBJIeHUU B 00IIe00pa30BaTeIbHON OpraHU3AINH U

IPaXXJIaHCKOTO  OOIECTBa, Yy4acTBOBATH
NIETCKO-FOHOIIECKUX OpraHu3aIusiX;

YMEHHE
MHCTUTYTaMH B COOTBETCTBMM C UX (QYHKUUSAMH U

B3aHMMOJCHCTBOBATh C conuaJibHbIMH

HAa3HAYCHHUEM;
- TOTOBHOCTh K TYMAaHUTApHOM M  BOJIOHTEPCKOM
IEeATEIbHOCTH;

MMATPUOTUYCCKOI'O BOCIIUTAHUA:

- c(hopMUPOBAHHOCTH POCCUICKON rpak 1aHCKO|

MIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH Tiepen PoamHON, TropaocTH 33

[pacCTOsSIHUE MEXY IBYMSI TOUKAMU;
-yMETb BbIOMpaTh MOAXOAALIUN U3yUYEHHBIH METO AJIsl PELLIECHUS
3aauu, pacro3HaBaTh MaTeMaTH4eCKue (akThl U
MaTeMaTHYECKUE MOJIEIH B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IIPUBOJUTH IIPUMEPDI
MaTeMaTUYECKUX OTKPBITHH POCCUICKOM U MUPOBOIL
MaTEMAaTUYECKON HAYKH.

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIUUCIISTH
c rpaduyecKkux
NPUMEHATh (POPMYJIBI CIIOKEHHS W YMHOXXEHHUS BEPOSTHOCTEH,

BCPOATHOCTDH HCIIOJIBb30BaHHUECM MCTO/J0B,

KOMOMHATOpHbIE (akThl U (QOpMYJIbl MPU PEUICHUH 3a7ady;

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6BITPII>1; 3HAaKOMCTBO CO
CJ'Iy‘IElfIHLIMH BCIIMYMHAMH, YMCHHUC TIpUBOAWUTH IIPUMCPLL
[IPOSBJICHUA  3daKOHaA OONIBIIMX 4YHCET B MNpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CBOU Kpal, cBOXO PonuHy, CBOM S3bIK U KYJIbTYPY, IPOLLIOE
1 HACTOSIIIEE MHOTOHAIMOHAJIBLHOr0 Hapoa Poccuu;

- LICHHOCTHOE OTHOLIEHUE K FOCYIapCTBEHHBIM CHUMBOJIAM,
MCTOPUYECKOMY U IMPUPOJHOMY HACIEINIO0, MaMsATHUKaM,
TpaguuusM HapoaoB Poccuum, noctmwxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSAX U TPYJIE;

- ujeiiHas yOeXIEeHHOCTb, T'OTOBHOCTh K CIYXEHHUIO H
RamuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIs0Y;
OCBOCHHBIC OOYYAIOIIUMHUCS MEXKIPEIMETHBIC TMOHATUS U
JEACTBUSA

YHUBEpCaJbHblE  y4yeOHBIE

IIO3HABaTCIbHBIC, KOMMyHI/IKaTI/IBHI)IC);

(peryJisiTUBHBIE,

- CIIOCOOHOCTh HX HCIIOJB30BAaHHS B IIO3HABATEIBbHOH U
COI.IPIEU'IBHOﬁ MMPAKTHUKE, TOTOBHOCTH K CAMOCTOATCIBHOMY]
[JIAHUPOBAHUIO U OCYHICCTBJICHUTO y‘le6H0ﬁ ACATCIIbHOCTH,

OpraHu3aIH y4eOHOro COTPY/HUYECTBA C

I 1arOorra€CKuMunu pa6OTHI/IKaMI/I H CBCPCTHHUKAMH, K|

[y4aCTHIO B IIOCTPOECHUHU WHJUBHyAIBHON

00pa3oBaTeIbHON TPAaeKTOPHUH;

- OBJIA/ICHUE HABBIKAMHU Y4€OHO-HCCIIEI0BATEIBLCKOH,

[IPOEKTHOM M COLMATBHOM NesITeTbHOCTH
OK 07 CopelicTBOBaTh |- HE  TNPUHUMATh  JAEUCTBHUS, TNPUHOCSIIME  Bpeld- YMEeThb OIEpPUPOBAaTh MOHATHUSAMM: (QYHKIUS, HENpepbIBHAs
COXPaHEHHIO OKpY>Karolei cpene; (GyHKLIMSA, TPOU3BOJAHAs,  IEepBOOOpasHas,  OIpeaesICHHBIH
OKpYy>Karoleu cpenbl, |- YMETh MIPOTHO3UPOBATH HEONarONpUATHBIEMATETPAT, YMETh HAaXOJWTh TPOU3BOJHBIE  DJIEMEHTAPHBIX
pecypcocOepeXeHHI0, [PKOJIOTHYECKNe MOCIIEACTBUS peINMPUHIMAEMBIX|(YHKIINH, HCIIONB3YsI CIPABOYHBIE MaTepUaNbl; MCCIENIOBATh B
[IPUMEHSTH 3HaHUsI 00 |1elCTBUMN, IPEeJOTBpAIIATh UX; MpOCTEHIINX CiIy4asX (PYHKIMM Ha MOHOTOHHOCTb, HAXOIHUTh
M3MCHCHUU KJINMarTa, - paClinpUuTh OIIBIT ACATCIIbHOCTHU DKOJIOTUYECKON[HANOONbIINE W HAUMEHBIINE 3HAYECHUS (i)YHKIII/II;'I, CTPOUTH
ITPHUHITHUIIBI HAITPAaBJICHHOCTH, rpa(bmq/l MHOI'O4JICHOB C HUCIIOJIBb30BaHUEM arrapara
OepeKITMBOTO - pa3pabaTbiBaTh IUIaH pEIICHUS MPOOJIEMBl C YYETOMMATEMAaTUYECKOrO aHajiu3a; IMPUMEHATh MPOU3BOJIHYIO IpH
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[TPOM3BOJICTBA,
B PEKTUBHO
ITeliCTBOBATH B
YpE3BBIYAHBIX
CUTYaIHIX

QHAIIM3a MMEIOIIUXCS MAaTePUABHBIX U HEMaTepUATbHBIX
[pECYpPCOB;

- OCYLIECTBJISITh LI€JICHANPABICHHBIH IOUCK IEPEHOCa
CPEICTB M CIOCOOOB JEHCTBUSL B MPOQPECCHOHATBHYIO
Cpeny;

- yMeTb [EPeHOCUTh 3HaHWS B I[IO3HABATEIbHYI0 H
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- IpeJyiaratb HOBBIE MPOEKTHI, OLICHUBATh UICHU C MO3ULIUU
HOBU3HBI, OPUTHHAIEHOCTH, TTPAKTHYECKON 3HAYMMOCTH;

- J1aBaTh OIICHKY HOBBIM CHUTYAaIlHSIM, BHOCUTh KOPPECKTHBBI

B OCATCIIBHOCTb, OLICHUBATHL COOTBCTCTBUC PEC3YJILTATOB

3aaad
OPUCHTHPOBAHHBLIC 3aJla4nd Ha HAuOONbIINE M HANMCHBIINE

[peIIeHUN HAa  JIBIDKEHWE;  pemiatb  IPaKTHKO-
BHAUCHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh IMOHATUSMHU: JBUKCHHUE B MPOCTPAHCTBE,
Mo00HBIE (DUTYPHI B MPOCTPAHCTBE; HMCIOIB30BATh OTHOIICHUE
MJI0MIAJICH TIOBEPXHOCTEH M 00BEMOB MOJOOHBIX (uryp mnpu
[PCILICHUH 3a]1a4;

- YMETh BBIYHCIISATh T€OMETPUYECKHE BEIWYWHBI (JTTMHA, YTOJI,
TUT0I1a1b, 00BEM, ILIOMIAAb ITOBEPXHOCTH ), UCTIONB3YS H3yUCHHBIC

(hOpMYJIBI B METOIBI

LeJIsIM

[1K 1.3 BpimonHATe |- HE NpUHUMATh  JCWCTBUS, NPUHOCAILIME  BpeJl- YMEHHE ONEepUpPOBAaTh IOHATHSAMM: JBH)KEHUE B IIPOCTPAHCTBE,

rpaduueckue paboTsl  |OKpYKarollel cpene; noJ00HBIE (DUTYpBI B MPOCTPAHCTBE, MCIOIB30BaTh OTHOIICHUE

[10 COCTaBIICHUIO - yMETh IIPOTHO3UPOBATh HeOJIaronpuATHBIEIUIOMAAEH MOBEPXHOCTEH U 00BEMOB MNOJOOHBIX (Uryp IpH

KapTorpaguueckux PKOJIOTMYECKHE MOCJIEACTBUS IpeIIPUHUMAEMBIX|[PEILICHUH 3a]1ay;

MaTepuasoB NeiCTBUIM, TPe1oTBpaLaTh UX; - YMEHHE BBIYHCIATH T€OMETPUUYECKUE BEIWYUHBI (JJIUHA, YTOJl,
- pacUIMpUTh  ONBIT  JEATEJBHOCTH  3KOJOTMYECKOM[IONMaab, 00BEM, IUIONIAlb TOBEPXHOCTH) UCIOIb3Ys U3YUECHHBIE
HAIIPaBJICHHOCTH; (OopMyJIBI U METOIBI;

- pa3pabaTblBaTh IUIaH peEIIEHUS MPOOJIEMBl C YYETOM
AHaJIM3a MMEIOIMXCS MAaTEPHAIBHBIX U HEMaTepUaJIbHbBIX
[PECYPCOB;

- OCYILECTBJIATH IIEJICHANPABICHHBI TIOUCK IEPEHOCA)
CPEICTB M CIOCOOOB JEHCTBUS B MNPOPECCHOHATBHYIO
cpeny;

- YMCTb IICPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO U
[TPAKTUYCCKYIO o0JacTu KHU3HCACATCIIBHOCTH,

- [IPE/JIaraTh HOBBIE MPOEKTHI, OLIEHUBATH UAECH C MO3ULUH

- YMCHHUC OIICpUPOBATH MOHATUAMU: IPAMOYTOJIbHAA CHUCTCMA
KOOpAWHAT, KOOPAWHATBI TOYKH, BCKTOP, KOOPAWHATBI BCKTOpA,
CKaJIAPHOC IMMPOU3BCACHUC, YT'OJI MCIKY BCKTOpAMHU.
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[HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTI/I‘IeCKOﬁ 3HAYUMOCTH,
- JaBaTb OLICHKY HOBBIM CUTYyallUsAM, BHOCUTHL KOPPCKTHBBI
B OCATCIILHOCTb, OLICHUBATHL COOTBCTCTBUC PEC3YJILTATOB

[eIsIM

[1K 3.4 OcymecTBisiTb -  CaMOCTOSATENIBHO  OCYIIECTBIATH  ITO3HABATEIbHYIO| YMEHHE OIEpUPOBATH MOHATHIMHU : CpeiHee apu(MeTHUECcKoe,
C60p, CucreMaTu3anuro ACATCIIbHOCTD, BBISABIIATD Hp06JICMI>I, CTaBUTb uMeanaHa, HaumOoJblIee W HaUMEHBIIEE 3HA4YCHHEC, pa3Max,
1 HAKOIJIEHUE (bopMyIHpOBaTh COOCTBEHHBIE 3a/aui B 00pa30BaTEIILHOMTUCIIEPCHS, CTaHAAPTHOE OTKIOHEHHE YHCIOBOTO HAb0pa;
I/IH(l)OpMaHI/II/I, JICATCIIBHOCTH Y ) KU3HCHHBIX CUTYAlUAX YMCHUC HU3BJICKATD, HHTCPIIPETUPOBATH I/IH(i)OpMaIII/IIO,
HEOOXOMMON /IIIst - CAMOCTOSATEIBHO COCTABIIATH IJIAH PEIICHHS MPOOJIEeMBI ClIPEeICTaBICHHYI0 B Tabimmax, Ha JauarpamMmax, rpadukax,
OIpeeICHUS ydeToM MUMEIOLIHXCSI pecypcos, COOCTBEHHBIX|OTPA)KAIOIIYI0 CBOWCTBA pEAIBHBIX MPOLECCOB W  SBICHHI,
Ka1acTPOBOI BO3MOXKHOCTEH M MPEIIOYTCHUH; [PE/ICTaBIATh WHPOPMAIMIO C IMOMOIIbIO TaOHI, JHarpamu;

CTOMMOCTH OOBEKTOB
HCABHXKNUMOCTHU

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh (JOPMHUPOBAHUIO U MPOSIBICHUIO IHUPOKOI
PPYAMLIIMM B pa3HbIX 00JacTIX

3HAHWUM, TOCTOSHHO|

[MOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb;

HCCJIICAOBATh CTATHCTHYCCKHMEC OAaHHBIC, B TOM 4YHCIIC (|

[IPUMCHCHUCM rpa(bnqecxnx METOOB U 3JICKTPOHHBIX CPCACTB
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJIbHOM TN CIUIIINHBI

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

24




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) K 1.3
Bunpl ninockux ¢Guryp v ux miomass. TK3.4
[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 TOHATUSA (TOYKA, MpsiMasi, 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 ITK3 .4
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.
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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 TOYKaMH, KOOPAWHATHI CEpEeIUHBI OTpE3Ka 4 1K' 1.3
I1K3.4

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 MTPOU3BEACHNUE 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 MIIOCKOCTSIMH. Y paBHEHHE INTIOCKOCTH.
['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 mpocTpancTBe. CliokeHue 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 MEXAY TOUYKaMH, KOOPINHATBI CEPEANHBI OTPE3Ka, CKAISIPHOE
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. [IoBopoT Touku BOKpyr Haudaja koopauHat. OmpeneneHue K 1.3
(GYHKIMM TIPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHI€HCA M KOTAaHreHca. 3HAKH CHHYyCa, KOCHHYCa, TaHTeHCA U 4 K3 ’ 4

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 MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEIl 4
[IpakTrueckoe 3aHsATHE
Pa3zngen 6 18
Crenenn ]| KOPHH.
Crenennasi pyHkuus
Tema 6.1 CopepxaHue yaeOHOTO MaTepualia
Crenennast QyHKums, ee | [ToHsaTHe KOPHS N-Oif CTENECHU M3 JeiCTBUTENbHOrO uncia. yHkuun 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
JEMCTBUTEIBHBIM 2
MIOKa3aTeNsIMU
KombOununpoBanHoe 3ansTre
Tema 6.4 Copnepxanue yueOHOro Marepuana
Pemenue PaBHOCWIBHOCTh MppallMOHAIBHBIX YPAaBHEHMH W HEPAaBEHCTB. MeTonpl HX
HppalnroHaIbHBIX peuieHus. Penenne uppauroHanbHbIX YPaBHEHUI 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 OK-01, OK-02,
Iloka3zaTteabHas OK-03, OK-04,

31




pyHKkIUA OK-05, OK-07
Tema 7.1 Cogepxanue yaeOHOTO MaTepuaa 4
[TokazarenpHas QyHkuus, | CreneHs ¢ NPOM3BOJBHBIM  JEHCTBUTEIBHBIM  TOKasaresneM. OmnpenencHue
ee CBOMCTBa MOKa3aTeIbHONH (YHKIMH, ee CBOIicTBa U Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM
nokasareinbHON (QyHKuMU. PemieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpaduuecKkuM MeTOI0M
KomOunupoBanHoe 3anstue
Tema 7.2 Coneprkanue yueOHOro 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
Cucrempl noKa3aTesbHbIX | Pelienue cucreM noka3aTesbHbIX YpaBHEHUN
ypaBHEHUN KombOunnpoBanHoe 3aHsaTue
Tema 7.4 Cogepxanue yueOHOTo MaTepuana 2
Pemenue 3a1a4. | Pemenne moka3zaTenbHBIX ypaBHEHUN METOJOM YypaBHUBAaHHUS T[OKas3aTeled u
[TokazarenpHast QyHKIIHS METOJIOM BBEJECHUSI HOBOM NEPEMEHHON. Penenne nmokasaTebHbIX HEPABEHCTB
KonrponsHas pabora
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 €
ECSITUYHBIN u OK-01. OK-02
o e, KombOunupoBanHoe 3aHstue ’ :
z;’zi}())a;[BHBII/I jorapu OK-03, OK-04,
OK-05, OK-07
Tewma 8.2 Coneprkanne y4eOHOT0o MaTeprana 6 K 1.3
CpoiictBa  norapu¢mos. | CBoiicTBa torapudmos. Orneparius JorapuGMUpPOBaAHHSL. K3.4
Onepanus KomOuHMpOBaHHOE 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] IOTCHIIMPOBAHUS, METOJ BBEACHHS 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 IOCienoBaTeNbHOCTER. OrnpeneneHue mnpezaena IMoCIeA0BaTEIbHOCTH.
Brerunicnenue — mpemenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha
OeckoHEeYHOCTH, Tipenen GyHKIuHN B Touke. [Ipupamenue aprymenta. [Ipupamnienue
byHkuuu. 3anayd, MOPUBOIALIME K TMOHATHIO MPOM3BOAHOHN. OrmpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOJIHOM.

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
HEMpPEepPHIBHOCTU (YHKITUH.
Merox nHTEpBaANIOB

Coneprkanue y4eOHOro MaTepuana

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

KombOununpoBanHoe 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 (GyHKUIMU. AJTOPUTM COCTAaBJICHUS] YpaBHEHHs KacaTelbHOW K rpaduky (QyHKIUH
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
I1K3.4
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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
GyHKUMM 3HaKy Opou3BOAHOW. IloHsATHE ™POM3BONHON BBICIIEro MOPSIKA,
COOTBETCTBUE 3HAKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHUHUMYM. llOoHsATHE acHMMITOTHI, CHOCOOBI HX
orpeneNieHusl. AJTOPUTM HCCIeNOBaHUS (YHKIMHM M MOCTPOEHHs 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€ 3aHATHUC

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
KomOuHmnpoBaHHoe 3aHsATHE

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 Copepxanue yaeOHOTO MaTepuana

Pemenue 3a1a4. | ®opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO

[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbombiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2

IIPUMEHEHNE Konrtponbnas pabora

Paszgea 10 14

IlepBooOpa3nas

(pynkuumn, ee

NpUMeHeHue

Tema 10.1 Coneprxkanue y4eOHOro Matepuana 2

IlepsooOpasnas (yHKIHH. 3agaya 0 BOCCTAHOBJICHHWM 3aKOHA JIB)KEHHUS MO U3BECTHOU cKopocTHu. IloHsiThe

IIpasuna HaXOXACHUA | pyprerpupoBanus. O3HAKOMIIEHHE C NOHATHEM HMHTErpaja W MepBooOpa3sHOM aJis OK-01, OK-02,

epBOOOPA3HEIX ¢yukuun y=f(x). Pemenune 3amau Ha cBsA3b HEPBOOOPA3HONM U €€ NPOM3BOAHOM, OK-03, OK-04,
BBIYUCIICHUE I1epBOOOpa3HON mius paHHOW ¢yHkiuu. Tabmuuma Qopmyn s OK-05, OK-06,
HaXO0X/1eHUs epBooOpa3HbIX. M3yueHune npaBuiia BEIYUCIEHUS IEPBOOOPA3HOM. OK-07
KomOunmnpoBaHHoe 3aHsATHE [K 1.3

Tema 10.2 Cogepxanue yueOHOro MaTepuana 2

[Torank KpUBOJMHEHHOW | 3amauw, MPHBOMAIINE K TOHSTHIO ONMPEACICHHOTO HHTErpaja — O BBIYHCICHUN

Tpanenuu. @®opmyna | mromaad  KPUBONMHEHHOW Tpamenuw, O [ePeMEIICHHH TOYKd. [IoHsTHE

Herorona — Jleiibnuia ONPENENEHHOTO  MHTETpaa. ['eomerpuueckuii u  Qu3MUECKUl  cMBICT
omnpenenenHoro uaterpaita. ®opmyna Hetotona— JleitOnuma
KombOunupoBanHoe 3aHsTHE

Tema 10.3 ConepxaHue yaeOHOTO MaTepuala 2

Heonpenenennsiit u | [IoHATHE HEOIIPEAEIIEHHOIO HHTErpaJla

OTPENENICHHbIH HHTETPATBI | K oMGHHMPOBAHHOE 3aHATHE

Tema 10.4 Coneprxanue yueOHOro MaTepuaa 2

Ilonstue 00 | ['eoMeTpUUECKHil CMBICI ONPEICICHHOTO 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 JKU3HU I'eomerpuueckuit cmbicn omnpeneneHHoro wuHterpaina. ®opmyna HerooTona -
JleliOHMLIA.
Pemenuie 3agau Ha IpUMEHEHHE UHTETpalia Uil BRIYUCICHUS GU3NYECKUX BEIUYUH
U IUIOIIaneH
[IpakTrueckoe 3aHsiTHE
Tema 10.6 Cogepxanue yueOHOTo MaTepuana 2
Pewenue 3anad. | [lepBooOpasnas  ¢yukiuu. IlpaBunma  HaxoxknaeHuss  1nepBooOpasHbix. Ee
[lepBooOpasHast (pyHKIMH, | TPUMEHEHHE.
ee IpUMEHEHUE KonTponpHas padora
Paznen 11. 46
MHOrorpaHHNKM W TeJa
BpallleHUs
Tema 11.1 Copepxanue yueOHOro MaTepuana
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHMKa. Ero sjeMeHTBI: BEpIIMHBI, pebpa, rpaHu. JIMaroHasb.
MHOTOTpaHHUKA Ceuenue. BrITykibie 1 HEBBITYKIIbIE MHOTOTPaHHUKHU
KoMOMHMPOBaHHOE 3aHATHE 2 OK-01, OK-02,
OK-03, OK-04,
Tema 11.2 Cogepxanue yaeOHOTO MaTepuana OK-05. OK-06
[Ipusma, ee | [lonarue npusmel. Ee ocHOBaHus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u OI’(-07 '
COCTaBJIAIOIIME, CEYEHHUE. | HaKJIOHHas npu3Ma. [IpaBunbHas npusma. Ee ceuenue MK 1.3
HpﬂMaﬂ n  HIpaBUJIbHAA KOM61/IHI/Ip0BaHHOC 3aHsITUC 2 K3 .4
MIPU3MBI
Tema 11.3 Coneprkanne y4eOHOT0 MaTeprana
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYTOJBHOTO Mapauieienuneaa, kyo. Cedenue
CeueHue Ky0Oa, | kyOa, mapamienenure/a
napajienenumneaa KoMOunmpoBanHoe 3aHstue 2
Tema 11.4 Copneprxanue yueOHOro MaTepuaa
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IInpamuna, ee
COCTABJISIOLIUE, CEYCHHUE.
IIpaBunbHasgs  nupaMuja.
VYceuennas nupamuaa

[lupamuna u ee naneMenTel. Ceuenne nupamunabl. IlpaBwibHas nupamuia.
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 npaBuILHOrO MHOTOTpaHHUKA. CBOMCTBA MPABHIIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, ux | [IpakTrueckoe 3aHATHE
CBOMCTBA
Tema 11.9 Copepxanue yaueOHOT0O MaTepuana
Hunuamp, ero | llununnp u ero snementsl. CedeHne MUIMHApA (MapaielbHOe OCHOBAHUIO U 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 u ero osiaemeHTel. (CeucHue KOHYCa (napannem,Hoe OCHOBAaHUIO 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  wmHApa. OTHOIIEHHE O00BEMOB MOJOOHBIX — TeIl.
["eoMeTpHUYECKHI CMBICI OMPEACTUTENS 3-T0 MOpsAKa

KOM6I/IHI/IpOBaHHO€ 3aHATHC

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

Coneprxkanue yaeOHOT0O MaTepuasa

KOM6I/IHaI_[I/II/I reOMCTPHUYCCKUX TCJI

HpaKTI/IquKOC 3aHATUC

BpalllCHUS
Tema 11.16 Coneprxanue yueOHOro MaTepuaia
I'eomeTpuueckue Hcnonp3oBanre KOMOWHAIIMT MHOTOTPAHHMKOB W TEJ BpAIEHUS B TPAKTHUKO-

KOM6I/IHaHI/II/I Ha IMPAKTHUKE

OpPHUCHTHUPOBAHHBIX 3aga4ax

[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
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Pazpen 12.
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos

10

Tema 12.1 Coneprkanue y4eOHOro Marepuana
MHoxecTBa [Nonsitue muOkecTBa. [ToqmHOKecTBO. Onepanuy ¢ MHOKECTBAMH
KomOuHMpoBaHHOE 3aHsTHE 2
Tema 12.2 IpogecconaIbLHO-0PHEHTHPOBAHHOE cojepiKaHue (comepkanue OK-01, OK-02,
Omnepanuu ¢ MHOKECTBAMH | MPHUKJIATHOTO MOTYJIsI) OK-03, OK-04,
Onepanuu ¢ MHOKeCTBaMU. Pelienye NpuKIaaHbIX 33129 OK-05, OK-07
[IpakTHyeckoe 3aHsTHE 2
Tema 12.3 Copepxanue yueOHOro MaTepuana
I'pader [Tonsitue rpada. Cs3HbIA Tpad, qepeBo, UK rpad HA IIOCKOCTH
IIpakTudeckas paboTa 4
Tema 12.4 Coneprkanue y4eOHOro MaTepuana
Permenne 3agad. | Onepauun ¢ MHOXecTBaMH. ONHMCaHUWE peAIbHBIX CHUTyallUd C TOMOIIbIO
MmuoxectBa, I'padpl n ux | muoxecTB. [IpuMeHeHne rpadoB K PEIICHUIO 32124
pUMEHEHHE KonTponbsHas padoTa 2
Pazgnen 13. DuemeHTHI 26
KOMOMHATOPHUKH,
OK-01, OK-02,
CTATHCTUKH W TeOopHuu
. OK-03, OK-04,
BepOSITHOCTEH
OK-05, OK-07
Tema 13.1 Coneprxanue yueOHOro MaTepuaa K 1.3
OcHOBHBIE nousaTus | [lepecTraHOBKH, pa3MelIeHHsI, COUETAHUSI. K3 ) 4
KOMOWHATOPUKH 4 .

Komb6un1poBaHHOE 3aHATHE.
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Tema 13.2

CoOsbiTHE, BEPOSATHOCTD
cobbiTus.  CriokeHue
YMHOKEHHE BEPOATHOCTEN

Copepxanue yaeOHOTO MaTepuana

CoBMecTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBbI
COOBITHI. YCIIOBHAsI BEPOSTHOCTh. 3aBUCHMBIE U HE3aBUCUMBbIE COOBITHS. TeopeMbl
0 BEPOSATHOCTH NPOU3BECHUS COOBITUH.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.3 IIpodeccnonabHO-OPHEHTUPOBAHHOE coJepkaHue (copep:xaHue
BepositHoCTh B | IPUKJIAJHOIO MOIYJIfA)
poeCCHOHATBHBIX OTHOCHUTENbHAS YacTOTa COOBITHSA, CBOMCTBO ee ycToHumBOCTH. CTaTHCTHYECKOE
3a1auax omnpezeneHue BepossTHocTU. O1ieHKa BEPOSTHOCTU COOBITUS

[TpakTHdeckoe 3aHsATHE
Tema 13.4 Copepxanue yueOHOTo MaTepuana

JuckpeTHas  ciyuaiiHas

Buner cnyvaitnpix BenuuuH. OmpeneneHue TUCKPETHOW CIydyallHOW BETUYMHBI.

BEJINYMHA, 3aKOH €€ | 3aKOH pachlpelesieHuss JUCKPeTHOW ciy4yailHoM BenuuuHbl. Ee 4ucioBble
pacnpeneneHus XapaKTepUCTUKU

KomOunupoBanHoe 3anstue
Tema 13.5 Coneprxanue yueOHOro MaTepuasa

3agaun  MaTeMaTH4eCKOM
CTaTUCTHUKHA

BapI/IaI_II/IOHHHﬁ pAA. Ilonuron dYacTtoT u rucrorpamma. CraTtucTudecKkue
XapaKTCPUCTHUKHU pAda Ha6JHO,Z[aeMLIX JaHHBIX

KombOununpoBanHoe 3ansTre

Tema 13.6
Cocrapienne TaOmHUIl U
IUarpamMm Ha MpakTHKe

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xaHue
NPHUKJIATHOT0 MOAYJIf)

HepBI/I‘{HaH O6p&60TKa CTaTUCTHYCCKUX NTAaHHBIX. Fpa(I)quCKoe HX MPEACTaBJICHUC.
Haxoxnenue CpCAHUX XapaKTCPUCTHUK, Ha6J'IIO,Z[aCMLIX JaHHBIX

HpaKTI/ILIeCKOC 3aHATUC
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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 U HEPABEHCTB. | pABHOCWIIBHBIX II€PEX0/aX B YPaBHEHHMAX M HepaBeHCTBaxX. OONIMEe MeETOMbI
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 Uil MOHOTOHHBIX (YHKIMHA, METoA OK-03, OK-04,
HEPABEHCTB UHTEPBAJIOB, (YHKIMOHATIbHO-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 K34
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). - TekcT: 37€KTPOHHBIIA.
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 OCBOEHUSA JUCHUIIJIMHbI

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, 43, 4.4, 45, 4.6, 4.7 | VHAMBAIYabHAS
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 IT-o/c, 9.11 pe3ysIbTaToB

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

11.16,11.17 Brmonaenne

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

106 SKSaMCI;IaIII/IOHHHX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5 Sasanm

P11, Temsr 11.1,11.2,11.3,11.4

P 8, Temsr! 8.1, 8.2, 8.3 IT-o/c, 8.4, 8.5,

8.6

II-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. Ucnons30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanwue
COBPEMEHHBIE CPELICTBA 1.6 VYeTHbII onpoc
[IOUCKA, aHATIHM3a U %2,/Te;n;1 2.1,22,2.3,2.4,2.5 MaremMaTH4ecKHii

-o/c, 2.

HUHTEPIpETAIUU P 3, Temsr 3.1, 3.2, 3.3 JUKTAHT
uHbOpMaIIHH, | T-o/c, 3.4 WNuauBuayanbHas
MH(OPMAIOHHBIC P4, Temnl 4.1,4.2,4.3,4.4,4.5,4.6,4.7 | CaMOCTOATEIbHAA

I1-0/c, 4.8,4.9,4.10,4.11
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TCXHOJIOI'UHU 14

P5, Temrr 5.1, 5.2

pabota

BBIIIOIHEHUS 33124 P9, Tems1 9.1,9.2,9.3,94,9.5,9.6, [IpencraBnenue
npodeCcCHOHaTBHOM 9.7 pe3yIbTaToB
JeSITEIIBHOCTH IT-0/c, 9.8,9.9,9.10, 9.11 NPaKTUYECKUX padoT

P11, Temer 11.1,11.2, 11.3, 11.4, 11.5, | 3a1pra TBOPHYECKHX

11.6, 11.7 IT-0/c,11.8, 11.9, 11.10 II- paGoT

o/c, 11.11, 11.12, 11.13, 11.14, 11.15, KOHTDONLHAS DaGoTa

P P

11.16,11.17 Brmmonnenune

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

P7, Temsr 7.1,7.2,7.3,10.4

P 8, Temsr 8.1, 8.2, 8.3

II-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, Temsr 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 g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Varemarnueckuii
JMYHOCTHOE Pa3BHUTHE, P 3, Temsr 3.1, 3.2, 3.3 JIUKTAHT
MPEIPUHUMATEITBCKYIO M-o/c, 3.4 NuauBuyanbHas
JeSITeIbHOCTD B P4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | CaMOCTOSTEIIbHAs
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, 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

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

IPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

KonTponbHas padora
Beinonnenue
9K3aMEHaIIMOHHBIX
3aJJlaHuN

OK 04. Db dexTruBHO
B3aUMOJICUCTBOBAThL U

P 1, Tema 1.1, 1.2, 1.3 I-o/c, 1.4, 1.5,
1.6
P2, Tempr 2.1,2.2,2.3,2.4,2.5

TectupoBanue
YcrHbIi onpoc
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paboTaTh B KOJUICKTUBE U
KOMaH/1e

I1-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3

IT-o/c, 3.4

P4, Temnt 4.1,4.2,4.3,4.4,45, 4.6, 4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P9, Temrr 9.1,9.2,9.3,9.4,9.5, 9.6,
9.7 Il-0/c, 9.8, 9.9, 9.10, 9.11

P11, Temer 11.1,11.2,11.3,11.4,11.5,
11.6, 11.7 I1-0/c,11.8, 11.9, 11.10
II-o/c, 11.11,11.12,11.13, 11.14,
11.15, 11.16, 11.17

MaremaTudeckuii
JIUKTAHT
NupuBunyanbHas
CaMOCTOSATEIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabor

KonTposnbHas padora

P 10, Tembl 10.1, 10.2, 10.3, 10.4, 10.5, Brimmosinenue

10.6 9K3aMCHALIMOHHBIX

P 6, Temsl 6.1, 6.2, 6.3,6.4,6.5 3a1aHMil

P7, Temn1 7.1,7.2,73,7.4

P 8, Temnr 8.1, 8.2, 8.3 I1-o/c, 8.4, 8.5,

8.6, 8.7

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5

IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO ¥ IIUCEMEHHYIO 1.6 VYeTHBIT onpoc
KOMMYHHKALIHIO Ha P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTiueckuii
rOCy/1IapCTBEHHOM SI3bIKE 1232’ Temsr 3.1, 3.2, 3.3 T-ofc, 3.4 JIUKTAHT
Poccuiickold ®eACPaluu C | p g Teyy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | AHAMBAIyaIbHA
y4eToM 0coOeHHOCTEeH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOTO U KYJIbTYPHOTO P 5, Temsr 5.1,5.2 pabora
KOHTEKCTa P9, Temrr 9.1,9.2,9.3,9.4,9.5, 9.6, [IpencraBnenue

9.7 IT-o/c, 9.8, 9.9, 9.10 IT-0/c, 9.11 pe3ynbTaToOB

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
M-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, Temn1 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, 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

NPaKTUYECKUX paboT
3amuTa TBOPUECKUX
pabot

KonTposnbnas pabora
Brinonnenue
9K3aMEHAIIMOHHBIX
3aJJlaHuN
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OK 06. ITposBasaTh
IPaKJaHCKO-
MIaTPUOTUYECKYIO MIO3ULHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEICHNE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eI0BEYECKIX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHH3ALUN
MEKHALlMOHAJIbHBIX U
MEKPEIIUTUO3HBIX
OTHOILUEHUM, IPUMEHATh

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5,9.6,
9.7 IT-o/c, 9.8, 9.9, 9.10 I1-o/c, 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
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 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
VYeTHBII onpoc
MaremaTruuecKkui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITeNIbHAS
paborta
[IpencraBnenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

CTaHJapThI KonTtposnbsHas pabora
AHTUKOPPYIITUOHHOTO Brimonnenue
MIOBEICHHS 9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 07. CopnelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH 1.6 YcrHblil onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
MPUMEHSTh 3HHIA 0O P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JieTanT
M3MCHCHHH KiIMMata, P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAuBuIyanbHas
TIPUHITUIIBI OEPEIKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MIPOU3BOJICTBA, dPPEKTUBHO P 5, Tems1 5.1, 5.2 paboTta
JICHCTBOBAThH B P9, Temr1 9.1,9.2,9.3,9.4,9.5, 9.6, [IpencraBnenue
Ype3BBIYAIHBIX CUTYAIHSIX 9.7 IT-o/c, 9.8, 9.9, 9.10 IT-o/c, 9.11 pe3yabTaToOB

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, Tems! 10.1, 10.2, 10.3, 10.4, 10.5,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

KonTponbHas pabora

10.6 Brinmonnenue

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5 R —

P 7, Temsi 7.1,7.2,7.3, 7.4 Saat

P 8, Temsr 8.1, 8.2, 8.3

II-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

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
[IK 1.3 BeInonaHATh P1 Temal.3, TectupoBanue
rpadudeckre paboThl O P2 Tema 2.5 YceTHBII onpoc
COCTaBJICHUIO P3 Tema 3.3 MareMaTu4eCKui
KapTorpapuuecKkux P4Tema 4.7 JUKTaHT
MaTepuasoB P9 Tema 9.10 NunuBunyanpHas

P11 Tema 11.7,11.10 CaMOCTOATENbLHAS
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P10 Tema 10.5

P8 Tema 8.6

P12 Tema 12.2

P13 Tema 13.3, 13.6
P14 Tema 14.5

pabota
IIpencraBinenue
pe3ynbTaToB
IPAKTUYECKUX padoT
3amura TBOPUYECKUX

pabor
KoHTtposnbHas pabota
Brimonnenue
AK3aMEHAIMOHHBIX
3aJlaHu i’
1K 3.4 OcymecTBisTh cO0p, P1 Temal.3, TectupoBanue
CHUCTEMaTU3aLUI0 U P2 Tema 2.5 VYcrHblil onpoc
HaKoIUIeHHEe nH(pOpMaInu, P3 Tema 3.3 MaremaTruueckuit
He00X0IUMOM IS P4 Tema 4.7 IUKTAHT
Ompe/ieJICHUsI KaAacTPOBOM P9 Tema 9.10 NunuBuayanbHas
CTOMMOCTH OOBEKTOB P11 Tema 11.7,11.10 CaMOCTOATENbHAS
HEBIHKNUMOCTH P10 Tema 10.5 pabora
P8 Tema 8.6 [Ipencrasnenue
P12 Tema 12.2 pe3yJIbTaTOB

P13 Tema 13.3, 13.6
P14 Tema 14.5

IPAKTUYECKUX padoT
3anura TBOPYECKUX
pabor

KonTponbHas pabora
Brimonuenue
9K3aMEHAIIMOHHBIX
3aJaHuN

o1






