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PaGouass mporpamma yuebHoi aucuurauasl OY /(.01 «Matemartukay cocTtaBieHa s
I'BIIOY PX «YepHOropckuil rOpHO-CTPOUTEIBHBIN TEXHUKYM», PEAIU3YIOLIEr0 OCHOBHBIE
npodeccuonanbHbple  oOpasoBarenbHble TporpamMmbel  CIIO Ha 06a3e OCHOBHOTO OOIIEro
00pa30oBaHus C OJHOBPEMEHHBIM MOyYEHUEM CPEAHEro 001Iero oopa3oBaHusl.

HOJ'Iy‘leHI/IC CPCAHCIO O6IHCFOO6paSOBaHI/IH B npeaciiax COOTBCTCTBYIOHICﬁ
06paSOBaTeJ'IBHOI71 nporpamMmsbl CPCIAHETO HpO(beCCI/IOHaJIBHOFO 06pa3013aHI/1;1 OCYLICCTBJIACTCA B
COOTBCTCTBUH COCICAYIOIIUMH HOPMATHUBHBIMU JOKYMCHTAMMU !

- ®epnepanbHbIM 3akoHOM Poccuiickoit ®enepaunn ot 29 nexabps 2012 r. Ne273-®3 «O6
obpazoBanuu B Poccuiickoit ®enepanun» (B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016) (nanee —
®denepanbHbIN 3aKOH 00 00pa30BaHUN);

- Ilpuka3zom MunuctepcrBa oOpa3oBanust U Hayku P® ot 31 nexabps 2015 r. N1578 «O
BHECEHUU W3MEHEHMH B (esiepaibHbIil TOCYAapCTBEHHBIH 00pa30BaTeNbHbIM CTAaHAAPT CPEIHETO
oOmiero o0pa3zoBaHMsl, YTBEP)KACHHBIM NpukazoM MuHHCTepcTBa 00pa3oBaHHUs U HAYKH
Poccuiickoit ®eneparum ot 17 mast 2012 . N 413»;

- ITlpumepHoii OCHOBHOW 00pa30BaTENIHLHOM MPOTPAMMON CpEeIHEro oOIIero o0pa3oBaHUSI.
//Onobpena  pemeHueM  ¢deaepalbHOTO  Y4eOHO-METOAMYECKOTr0  OOBEAUHEHHUs  TI0
o0meMyobpazoBaHuto (poToko oT 28 utons 2016 r. Ne 2/16-3);

Pabouas mporpamma paspabotaHa c yderoM TpeboBanuii ®I'OC cpennero oOmiero
obOpazoBanusi, @I'OC cpemHero  mpodeccHoHambHOrO  00pa3oBaHUS U TpoduUis
MpoeCCHOHAIBHOTO 00pa30BaHus U ¢ yu€ToM yueOHoro miana OY



COJEP)KAHUE

1. O6urast xapakTepucTruKa MpUMEpPHOH paboyei mporpaMMbl 001Ie00pa3oBaTeIbHON

JACTTUTUTAHBI «IVIATEMATIIKAY) ... ..veeuvveesteesueeasteesieeateesaseeseesseessseassseeabesssseesseeanseesbeeanbeessneanseesseeansee e 4
2. CTpyKTypa U coJep:kaHue 001e00pa30BATEIbHON JUCIIUILTHHBL .......vveereveeeireeesireessieeesneeeenns 28
3. YcnoBus pean3anuy IporpaMMbl 001Ie00pa30BaATEIbHON TUCITIHIUIAHBL ......vvevrvveesereessieeenns 46
4. KoHTpOJb 1 OIIEHKA Pe3yJIbTaTOB OCBOCHHS 00I1Ie00Pa30BaATEIbHON TUCIUTUIAHEI ................ 48



1. O0mas xapakTepuCTHKA NIPUMePHON padoyeil mporpaMMsl 001e00pa3oBaTeJIbLHOM
AUCHHILTHHBI«MaTeMaTHKa)

1.1. MecTto IMCHUILVIMHBI B CTPYKType mnpo(ecCHOHAIBLHOI 00pa3oBaTeIbHOI
nporpammsbl CI10:
OO0meoOpa3oBarebHas JUCIUIUIMHA «MaTeMaTHKay SIBIISIETCS 00s13aTeIbHON YacThIO
00111e00pa30BaTEIILHOrO IMKJIa 00pa30BaTeILHOM MpOorpaMMbl B cOOTBeTCTBUU ¢ DI'OC
08.01.25 Mactep OTIETOYHBIX CTPOUTENBHBIX U JICKOPATUBHBIX PabOT

1.2. lleau 1 nJIaHUpPyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukay
HAIPAaBIIEHO HA JIOCTIKEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanbHoi HanparienHoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOECHHMs 001Ie00pa3oBaTe/]bHONH JAUCHMILVIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue AUCUUIUIHA UMeeT rpu popmupoBanuu u pazsutuu OK u I1K



O01mue KOMIETEeHINHU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O01mue

JAucnuniamHapHbie

OK 01 Beibupats criocoosl
peIeHHs 331249
podecCHOHATEHON

e TEIbHOCTH TPUMECHHUTEITHHO
K pa3IMYHbIM KOHTEKCTaM

FOTOBHOCTH K TPYAY,
MacTepcTBa, TPYA0Jt00ue;

OCO3HAaHUE NI E€HHOCTH

AKTUBHOM

T'OTOBHOCTDb K JCATCIIbHOCTH

TEXHOJIOTMYECKOM M COLIMAJIbHOM HANPABIEHHOCTH,
CIIOCOOHOCTD u

HHUIIUUPOBATH, IJIaHUPOBATh

CAMOCTOATCIIBHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

HHTEpEC K pa3IUYHBIM
podeccnoHanbHOM e TeIbHOCTH,
OBnanenue YHHUBEPCATbHBIMU
[M03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

yueOHBIMH

CaMOCTOSITEIIBHO (hopMynpoBaTh

AKTyaJlu3UpoBaTh MpoOIEMYy,

Hj
paccMaTpuBaTh €€
BCECTOPOHHE;
- YCTaHaBJ'[I/IBaTI) CyHIeCTBeHHBIfI HpI/ISHaK NI
OCHOBaHHUs Il CpaBHEHHS, KiIacCU(UKAIUN U
0000IICHMS;

ONpeeNsATh

eau  AeITENLHOCTH, 3ajJaBaTh
[MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;

- BBIABJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
[paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB IEISM, OILCHUBATH
[PUCKY MOCTIECTBUI AEATETbHOCTH;

- Pa3BUBATb KPCATUBHOC MBLIINIJICHUC NIPpU PCHICHUHN

-BJIaJIETh METO/IaMU JI0KA3aTeNbCTB, AITOPUTMAaMHU PEIICHUS
3agad; yMeHue hopMyIupoBaTh ONPEAEICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH J1OKa3aTeIbHbIE
[paccyKJ€HUs B XOZI€ PELICHUs 3a/ay;

- YMETb ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapUpM
UKCIIa; YMEHUE BBIIOJIHATH BRIYUCIICHNE 3HAYCHUN U
peoOpa3oBaHus BRIPAKEHHH CO CTETICHSAMH H JOrapru(mamu,
peoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIH;

- YMETb OIEPUPOBAThH MOHATHSIMU: PALlUOHAIbHBIE,
ppaloOHalIbHbIE, I0KA3aTeNIbHbIE, CTEIICHHBIE,
lmorapumMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEpUPOBATh MOHATUSAMU: QYHKIIHS, HEIIpEphIBHAS
(yHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeIeIeHHbIN
MHTErpal; yMeTh HAXOAUTh IPOU3BOHbBIE JIEMEHTAPHBIX
(yHKIMH, UCTIONIB3YsI CIPABOYHbIE MaTepHUallbl; UCCIIEA0BATh B
MPOCTENIINX cTydyasiXx GYyHKIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HanOOoJbIINE M HAMMEHbIINE 3HaYeHNs (QYHKIHUN; CTPOUTh
rpadMKyu MHOTOYJICHOB C HCIIOJIB30BAHUEM arllapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU
[pEIIeHNH 3a]1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIIINE U HAUMEHBIIIHE
BHAUEHUS, HA HaXOXJAEHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATUSAMU: palllOHaNIbHAS QYHKIIHS,
MokaszaTenabHast QyHKIMS, CTeleHHas QyHKIMA,

PKI3HEHHBIX po0JIeM

morapumuueckas GyHKLIUs, TPHTOHOMETPHUECKUE (PYHKITHH,




0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICOBATEILCKON U]
[TPOCKTHON JIeATEIbHOCTH, HABBIKAMU Pa3pelICHHS]
pooem;

- BBUSIBJISITH IIPUYUHHO-CIICICTBEHHBIC CBSI3U W
AKTyaJIM3UPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

TOKa3aTeNbCTBA CBOMX YTBEPXKACHUIM, 3aaBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,
AQHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEIHICHUS

KPUTHYCCKHN OLCHUBATH MX

3aa4uu peE3yJIbTaThl,

NAOCTOBCPHOCTb, IMPOrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B ITO3HABATCIBHYIO H

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- yYMEThb MHTETPUpPOBaTh 3HAHUS U3 Pa3HbBIX|
MpeIMETHBIX 00IacTe;
- BBIJBUTATh HOBEIE HJew, npeyaraTh,

OPHUT'MHAJIBHBIC MTOAXOAbI U PCHICHU A,

1 CITOCOOHOCTH ux UCIIOJIB30BAHUS B

[TO3HABATEIBHON U COLMAIBHON IPAKTUKE

0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH N3yUEHHBIX
(yHKLMH, UCIIOJIb30BaTh I'paMKU PU U3YYEHUU IIPOLIECCOB U
3aBHCHUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTruX y4eOHbIX
[IPEIMETOB M 33a]a4 U3 PEATbHOM KU3HH; BEIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

- YMETh pellaTh TEKCTOBBIE 33/1a4M Pa3HbIX THUIIOB (B TOM 4HCIIe
Ha POLIEHTHI, TOJIM U YaCTH, Ha IBUKEHHUE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4l U3 00JIaCTH yIpaBJIECHUS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMH); COCTABJISITh BBIPA)KEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBHUIO 3a/1a4H,
MICCIIEI0BATh MTOY4€HHOE PELICHUE U OLICHUBATh
[IPaBONOL00HOCT PE3YJIbTATOB;

- YMETh OIIEpUPOBATh MOHATUSAMU: CpeHEee apupMETHIECKOE,
MearaHa, HauOoJIbIllee U HaMMEHbIlIee 3HaYeHUs], pa3Max,
ICIIEpCHs], CTAHAAPTHOE OTKIOHEHHUE YHUCIIOBOrO HAbopa; yMeTh
13BIIEKATh, MHTEPIPETHUPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
TabauIax, Ha AuarpamMmax, rpaukax, OTpakarollyro CBOHCTBa
[peaTbHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[TOMOILBIO TAOJIHII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
TaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpadUuecKux METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH IMOHATHUSIMHU: CIIYHaHBIA ONBIT U CIy4allHOE
COOBITHE, BEPOSATHOCTD CIYYatHOTO COOBITHSI; YMEHUE BHIYUCIISATH
BEPOSTHOCTH C UCIOJIb30BaHUEM TpadUIeCKIX METOJIOB;
IPUMEHATH (POPMYIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,
KOMOUHATOpHBIE (DAaKThI U (POPMYIIBI TP PEILICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHbIMH BEJIMYMHAMH; YMEHUE IIPUBOJUTD IIPUMEPDI




MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATh NOHATHAMU: TOUYKA, IPsMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YOI, CKPELIIMBAIOIIUECS MPSIMBIE,
[apajieIbHOCTh U MEPIEeHINKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEXTy IPSIMOM U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PAaCcCTOSTHHE MEXy IPSMBIMH, PACCTOSIHUE MEX/Y TNIOCKOCTSIMH;
YMEHHE HCIIOJIb30BaTh ITPU PEIICHUH 33/1a4 U3y4CHHBIE (PAKTHI U
TEOpPEeMBbI TNIAHUMETPHH; YMEHUE OIICHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOTOI'PAaHHUK, CEUCHHUE
MHOTOTpaHHHKa, Ky0, TapaieNenuie]], pu3Ma, TupamMuia,
(urypa 1 MoOBepXHOCTH BpAIIEHHsI, IMIIMH/IP, KOHYC, map, cdepa,
ceueHust PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, IJI0MIa(b TOBEPXHOCTH MUPAMUJIBI, TPU3MBI,
KOHYcCa, HMJIMHPA, MJI0Iaabs cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumne1a, MMpaMuIbl, IPU3MBI,
LMINHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
MMOBEPXHOCTHU BPALICHUS, X CEYCHHS OT PYKH, C TOMOIIIBIO
YEePTESIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATHIMH: JIBIKEHHE B TIPOCTPAHCTBE,
10/100HBIE (GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIIEHHUE
rUI0IIa/Iel MOBEpXHOCTEH U 00BEMOB OJOOHBIX (DUTYp TIpU
[peILICHUH 3a]1a4;

- YMETh BBIYUCIATH T€OMETPUYECKHUE BEIMYMHBI (IJIMHA, IO,




[10111a/1b, 00BEM, IUIOIA/Ab TOBEPXHOCTH ), UCIIONb3YS U3yUCHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE NPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[MOMOIIBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PaCCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOMPATh MOAXOIAIIMNA N3yYSHHBIH METO JUIsl peLLeHHS
3aJauu, paclo3HaBaTh MaTeMaTu4yeckue GakThl U
MaTeMaTU4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOUTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

-YMETh OIIEPUPOBATH MOHATHAMU: ONPEIEICHUE, AKCHOMA,
Teopema, CIECTBUE, CBOMCTBO, IIPU3HAK, 10KA3aTEIILCTBO,
[paBHOCHJIbHBIE ()OPMYIMPOBKH; YMEHHE (OPMYIHUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJAUTH
[IPUMEPBI U KOHTPIIPUMEDBI, UCII0JIB30BATh METO/
MaTeMaTHYeCKOW WHIYKLIUH; IPOBOJAUTH JTI0KA3aTEIIbHBIC
[pAcCyKJICHHsI IPH PELICHNH 3aa4, OLIEHUBATH JJOTUYECKYIO
[IPAaBUIIBHOCTD PACCYXKICHUM;

- YMETh OIIEPUPOBATH MOHATUSIMHU: MHOKECTBO, ITOJIMHOKECTBO,
ONEepaLNK HAJl MHOXKECTBAMHU; YMEHHUE UCITOJIb30BaTh TEOPETHKO-
MHO>ECTBEHHBIN ammapar il OIMCaHUs PEABHBIX IIPOLECCOB U
SIBIICHHI MTPU PELIEHUH 3a/1a4, B TOM YUCIIe U3 APYTHX y4eOHBIX
[IPEAMETOB;

- YMETh ONEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, n1epeso,




LUK, T'pad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh M OMMCHIBATh I'padbl
pa3IMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh rpadbl IPU PEeLICHUN
3a/1ad4;

- YMETb CBOOOJIHO ONIEPUPOBATh IMOHATUSIMU: COUETAHUE,
[epecTaHOBKa, YUCIIO COUCTAHUHN, YUCIIO NIEPECTAaHOBOK; OMHOM
HrroToHa; yMeHHE MTPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[paccyX/1eHUs ISl pellIeHus 3a/1a4;

-YMETb OIIEPUPOBATh MOHATUSAMU: HATYPAJIbHOE YUCIIO, LIEJI0E
YKCIIO, OCTATOK 110 MOAYJIIO, PALlMOHAILHOE YHUCIIO,
MpPpalMOHAIEHOE YUCIIO, MHOXKECTBA HATYpaJIbHbIX, LIETIbIX,
[PallMOHAJIbHBIX, JEHCTBUTEIBHBIX YHCET; YMEHUE UCIIOIb30BaTh
[PU3HAKH JETUMOCTH, HAUMEHBIINN OOIINI IEeIUTENb U
HauMeHblIee olliee KpaTHoe, aroput™ EBkiuaa npu pemienun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU O3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHMUS;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: CTEIEHB C LIETBIM
[TOKa3aTeeM, KOPEeHb HaTypaJbHON CTETIEHHU, CTENIEHb C
[pallMOHAJIbHBIM [TOKA3aTEeNEM, CTETIEHb C JEHCTBUTEIbHBIM
(BelleCTBEHHBIM) ITOKa3aTelieM, Jorapudm yucia, CUHyc,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh OIEPUPOBATH MOHATUAMU: TOXKIAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUN
1 HEPaBEHCTB, PABHOCWJIBHOCTh YpaBHEHH, HEPaBEHCTB U
CUCTEM, pallMOHaIbHbIE, UPPALIMOHAIbHBIE, T0Ka3aTeIbHbIE,
CTENeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKHUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHUE PEIIaTh YpaBHEHMS,
HEpPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IPUEMOB;
[pelIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C




[apaMeTpoM;IPUMEHSITh YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI
JUIS pellieHrs] MaTeMaTUYeCKUX 3a/1a4 ¥ 33/1a4 U3 Pa3InYHbIX
oOJyacTelt HayKW W peasIbHOW KU3HH,

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPpaduK (HyHKIHUH,
oOpaTHast pyHKIHS, KOMIO3ULUS PYHKIMH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKLUS, CTeNeHHAs: (YHKIUS C LETBIM
[oKa3aTeieM, TPUTOHOMETpU4ecKre (GyHKINU, 0OpaTHbIC
TPUrOHOMETpHYECKHe (PYHKIINHU, TOKa3aTeNlbHAs U
morapudmuyueckas pyHKINUN; yMEHHUE CTPOUTH TpaPuKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIHUI;
YMEHHE HUCIOJIb30BaTh IpadUKu PYHKIMIA IS U3YYCHHUS
[TPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUN 3a71a4 U3 IPYTUX
yaeOHBIX TPEIMETOB M U3 PEATbHOH JKU3HU; BBIPAKATh
(hopMyTaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepUONYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTb (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMYM (YHKIIHUHU, HanuOoblIee U
HanMeHblIIee 3HaYeHUsl QYHKIUU Ha IPOMEKYTKE; YMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@UKu QYHKIUH JIIs
[peIeH s ypaBHEHHIA, HEPABSHCTB U 33/1a4 C TTapaMeTpaMH;
300pakaTh HA KOOPAMHATHOM TIOCKOCTH MHOXKECTBA PEIICHUHN
YpaBHEHH, HEPAaBEHCTB U MX CHCTEM;

-yMeThb CBOOOIHO OTIEPUPOBATH MOHIATHSIMHU:
[0CIIe10BaTeNbHOCTb, apu(METHUECKas IPOTPECcCHs,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUEecKas POrpeccHsi; yMeHHe 3a/1aBaTh
[10CIIeI0BATEIbHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
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popmyur;

- YMETb OIIEPUPOBATH MOHATHIMU: HENPEPHIBHOCTh (PYHKIUH,
ACUMIITOTHI rpaduka GyHKLINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKIINU, TEOMETPUIECKUN U (PU3HMUECKUI CMBICI IPOU3BOIHOM,
repBoOOpa3Hasi, ONpeeICHHBIN HHTETpall; YMEHHE HaXOAUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH ()YHKIIHIA,
HaXOAUTh YpaBHEHHUE KacaTeIbHOW K rpaduKy (yHKIUHY;
YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO /Il UCCIIEIOBaHUS
(yHKUIMH, JUTsT HAX0KJICHHUs] HAWTY4IlIero PelieHus B
[IPUKJIQJHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U
(bU3MYECKUX 3a/1a4ax, JUIs ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXO/IUTH IUIONIAIU U 00BEMBI (PUTYP ¢ TOMOIIBIO MHTETpaIa;
[IPUBOANTH IPUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
roMoIbio AuddepeHImarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIa, MOJYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
[YMETh IPOU3BOIUTH apr(pMeTHIECKHe NEHCTBHS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH TPUMEPHI HCITOJTb30BAHHS
KOMILUIEKCHBIX YUCEIT;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHIMH: CPETHEES
aprdMeTHIeCKOoe, MeIrnaHa, HanOoIbIIee U HANMEHBIIIEE
BHA4YeHHUs, pa3Max, AUCIEPCHs], CTAaHIaPTHOE OTKJIOHEHUE JIs
OIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTHYECKHE JJaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOJOB U 3JIEKTPOHHBIX CPEJCTB; rpaduuecKu
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icCiieIoOBaTh COBMECTHBIE HAOIIOIEHUS C TIOMOIIBIO JUarpaMm
[pacCerBaHMS U JJUHEUHOU pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C UCTIOIB30BAHUEM
rpadUuecKuX METOJ0B; IPUMEHSTH IS PeIIeHHs 3a7a4d (OPMYIIbI
CJIO’KEHUS U YMHOKEHHS BepoATHOCTEH, (hopMyy mosHON
BepoSITHOCTH, (hopmyiry bepryiuin, koMmOUHATOpHBIC (DAKTHI
(hOopMYJIBI; OLIEHUBATH BEPOSTHOCTH PEATHHBIX COOBITHI; YMEHUE
ONEepUPOBATH MOHATUSAMU: CIy4daliHas BEJIMUMHA, PACIPEICICHUE
BEpOSITHOCTEM, MATEMaTUYECKOE OXKUJAHUE, TUCIIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHOW BEIHUYMHBI, (DYHKIIUN
[pacrpeiesieHus U IJIOTHOCTH PAaBHOMEPHOT0, TOKA3aTENbHOIO U
HOPMaJbHOTO paclpeesieHuil; yMEHUE UCI0Ib30BaTh CBOMCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a/1a4; 3HaKOMCTBO ¢
MOHATUSIMU: 3aKOH OOJIBLINX YHCEIl, METO/bI BEIOOPOYHBIX
MCCIIEIOBaHMM; yMEHUE MPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINUX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MIPsIMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN yToJl,
NIByTpaHHbIN YroJjl, TPEXTPAHHBIN YToJl, IEpeceKaroImecs,
MapajieNIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPaIIEIbHOCTh U
[epIeHIUKYISIPHOCTD MPSMBIX U MJIOCKOCTEHN, YTOJI MEXKIY
[PSIMBIMU, YTOJI MEXKY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE OLIEHUBAThH
pa3mMepbl 00BEKTOB B OKPYKAIOIIEM MHUPE; yMEHUE ONIepUPOBAThH
[MOHSATUSAMM: MHOTOT'PaHHUK, CEUEHNE MHOTOTPaHHUKA,
[paBIIbHBIN MHOTOTPaHHUK, IPU3Ma, TUpaMuia, Gurypa u
[MOBEPXHOCTb BpALICHHUs, IMIMHIP, KOHYC, IIap, cdepa, pa3zBepTka
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[TOBEPXHOCTHU, CEUECHUsI KOHYCA U IIMJIMHAPA, NapajljielbHble OCU
1M OCHOBAHMIO, CEUEHHE I1apa, INIOCKOCTh, Kacaroliasics chepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHE MHOIOI'paHHHKa,
300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M TIOBEPXHOCTH BPALCHHUS,
11X CEUEHUS], B TOM YHCJE C IOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
[YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUUYECKUX PUTYP,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPENEICHUS H3ydaeMbIX
(uryp, BbIABUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHHUE NPOBOANUTH KIACCUPUKALMIO (PUTYD IO Pa3IUYHBIM
[IpU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHUS;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TUIOIMIAb QUTYDBI,
00beM (pUTYpBI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEXKIY
[IOCKOCTSIMHU, IJIOIIAb chepsl, MIIO0MIa b TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBbI, KOHYCa, HWIMHIPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumne1a, MMpaMuIbl, IPU3MBI,
[WINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOOOHBIX QUTYP;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSAMU: IBHKEHUE,
[apaieNbHbIN IepeHoc, CHUMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, OBOPOT, IpeodpazoBaHue Mo00us, TOJ00HbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GDUTYPHI, B
TOM YHCJIE B IPUPOAE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MICII0JIb30BAaTh TEOMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reoMEeTpHUUECKUE BETUUMHBI (JJIMHA, YTOJ, IUIOIAaAb, 00beM) pu
[pEILICHUH 33724 U3 APYTUX YUeOHBIX MTPEIMETOB U U3 peabHOM
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PKU3HU;
- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO,
[pa3ioKeHue BEKTOpa Mo 0a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPaMH; YMEHHUE
MICII0JIH30BaTh BEKTOPHBIN U KOOPJIMHATHBIN METOI JJIs pEIICHUs
reOMETPUUYECKUX 3a7a4 U 33a4 APYTuX y4eOHBbIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpuUla 2x2 U 3X3, onpeennuTelb
MaTpPHUILIbI, TEOMETPUYECKHI CMBICI OTIPEACITUTENS;

- YMETh MOJICIMPOBATH PealibHbIE CUTYAlIUU HA SI3bIKE
MaTEeMaTUKH; COCTABJISITh BRIPAXKECHUS, YpAaBHEHUsI, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBHUIO 3a]a4M, UCCIEA0BATh MOCTPOCHHBIE
MOJIENN C UCITOJIb30BAHKEM alapara aareOpsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIETHU C MOMOLIBI0 T€OMETPUUECKUX MOHATHIA
1 BEIMYUH, PEIIATh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJEIIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ysIbTaT; PeliaTh MPUKIIAIHbIE 3aa4n
CpEeICTBAaMU MaTeMAaTUYECKOT0 aHaJIN3a, B TOM YHCIIE COLUATbHO-
PKOHOMMYECKOTO M (PU3UUECKOT0 XapaKkTepa,

- YMEHHE BHIOMPATh TOIXOSIINNA METO/ IJIs1 PEIICHUS 3aa4H;
MOHMMAaHNE 3HAYMMOCTHA MAaTEMaTUKHU B U3YUCHUU PUPOIHBIX U
0OIIIeCTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHHE PacliO3HABAThH
[POSIBJIEHUE 3aKOHOB MATEMATHKHU B UCKYCCTBE, YMEHHUE
[IPUBOIUTH IPUMEPHI MATEMATUUECKUX OTKPBITUNA POCCUMCKON 1

MHUPOBOI MAaTEMaTUYECKON HAYKU
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OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CPE/ICTBA
[OKCKa, aHaJIn3a u
MHTEpIpeTanuy HHHOPMAIUH,
1 TH(pOpPMaITMOHHBIE
TEXHOJIOTUH JIJISl BBITOJTHCHUST
3aad npodeccHoHaATBHON
NesITeNbHOCTH

B oOnactu INEHHOCTH HAYYHOI'O ITO3HAHM:

-c()OpMUPOBAHHOCTH MUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH ¥ OOIICCTBEHHOW MPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJBTYp,

CIIOCOOCTBYIOIIETO OCO3HAaHHMIO CBOEr0 MeECTa B
[TOJIMKYJIBTYPHOM MUPE;

- COBEPLUECHCTBOBAHUE SA3BIKOBOM W YUTATEIbCKOH
KYyJIbTYPbl KaK CpEACTBA B3aUMOJCHCTBUS MEXIY)|
UIFOIBMU U ITI03HAHWS MUDA;

- OCO3HAHHME ILICHHOCTM HAy4YHOH JEeATEIBHOCTH,

TOTOBHOCTB OCYLIECTBIIATh IIPOEKTHYIO 51
MICCIIEA0BATENBCKYIO JEATEIbHOCTh UHANBUAYAIBHO
1 B TPYIIIE.

OBnanenue YHUBEPCAIbHBIMU yueOHBIMU

[03HABATEIbHBIMU JCHCTBUSIMMU:

B) paboTa ¢ uHpOpMaLueil:

- BJaJIeTh HaBBIKAMU MOJY4YeHUs HH(OpMaru u3
MCTOYHUKOB  pPa3HbIX THUIIOB, CaMOCTOSTEJIBHO
OCYIIECTBIISITh MOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINI0O HWHPOPMAITMK PA3TUYHBIX BHIOB H
dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCTHl B PAa3JIMYHBIX (opMmarax ¢

y4eTOM Ha3HadeHHs HMHQPOpMalMUd U  LEJIEeBOH

ayJIUTOpUH, BbIOMpas  ONTUMAIbHYIO  (HopMy
[pEICTaBICHNUS U BU3yalIH3alluu;

- OLICHMBAaTb  JOCTOBEPHOCTb,  JIETMTHUMHOCTb
nHpOpMalUK, €€ COOTBETCTBUE IPABOBBIM H

- yYMeTb OIEpUPOBATh MOHATUSAMU: palUOHANIbHAS (QYHKIIHS,

byHKIHS, dbyHKIHS,
morapudmMuydeckas (QyHKIUs, TPUTOHOMETPUYECKUE (PYHKIIUH,

MOKa3aTenbHast CTEIICHHAs
oOpaTHbIe (QYHKLIUHU; YMEHHE CTPOUTh TpapuKH H3YYECHHBIX|
(yHKIMH, WCHOJIB30BATh IpadUKU MPU WU3YUYEHHH IPOIECCOB U
3aBUCUMOCTEH, MpH pEIICHHH 3aJad U3 JPyruxX Yy4eOHBIX
[PEIMETOB M 33134 M3 PEATbHOU JKU3HU; BRIPAXKATh (POPMYIaMu
3aBUCHMOCTH MEX]y BETMUNHAMU;

- YMEThb OIEpUPOBATh MOHATHUSAMH: TOXIECCTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH]
PaBHOCWIIBHOCTh  ypPaBHEHHH,

1  HCPaBCHCTB, HCPAaBCHCTB H

CUCTCM, pPalMOHAJIbHBIC, MWPPALUMOHAJIBHLIC, ITOKAa3aTCIbHBIC,

CTCIICHHBIE, norapuMuIecKue, TPUTOHOMETPUUYECKUE
YPaBHEHU S, HEPABEHCTBA M CHUCTEMbI;, YMETh PEIIaTh YPaBHECHUS,
HEpaBEHCTBA M CHUCTEMBI C TIOMOINIBIO PA3JIWYHBIX IPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA WU CHUCTEMBI C IAPAMETPOM;
[IPUMEHATH YPABHEHMUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHUS
MaTeMaTHYeCKUX 3a/1ad ¥ 33a]a4 U3 pa3jINuHbIX 00JacTeil HAyKu U
[pEaIbHOM JKU3HU;

YMETh

[apajuIeJIbHbI  [IEPEHOC,

CBOOOJTHO ~ OTEPHUPOBATH MOHSTUSAMHU: JBUKCHUE,
CUMMETpHS Ha IUIOCKOCTH H B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MMOA00MS, MOJ00HBIE
(uUrypbl; yMeTh pacrio3HaBaTh paBHBIE W TOJO0O0HBIC (UTYPHI, B
pUpoJe, YMETh
MCTIOJBb30BAaTh  T'€OMETPUYECKHE HaXO/IUTH,
reOMETPUUECKUE BEJTMYMHBI (JUIMHA, YToJl, IUIO0MIaas, 00beM) Ipu

[PCHICHUN 3a4a4 U3 JPYyrux yLIC6HBIX npeaAMeTOB U U3 peaﬂBHOﬁ

TOM 4YHUCJE B HUCKYCCTBE, apXUTEKTYpE;

OTHOIICHMHA,

PKU3HU
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MOpaIbHO-ITHYECKUM HOPMaM;
- HUCIOJB30BaTh CpEACTBA HH(POPMAIMOHHBIX H
pelieHuy

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B

KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX H

OpPraHM3alMOHHBIX  3aJad  C  COOJIOAEHUEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MMACHOCTH,
TUTHEHBI,  pecypcocOepeKeHus,

HOpM

MPAaBOBBIX U
PTUYECKHUX nH(GOPMALIMOHHOH

0€3011aCHOCTH;

HOPM,

- BJIAJCTh HAaBBIKAMU DPACIO3HABAHHUS M 3aIIUTHI
nHpopManuu, HHGOPMAIMOHHON
ITUIHOCTH

Oe3onacHOCTH

OK 03 [1nanupoBath u
[peaTM30BbIBATh COOCTBEHHOE
mpodeccnoHanbHOE U
ITMYHOCTHOE pa3BUTHE,
[peNPUHIMATENbCKYIO
NesTeNbHOCTD B
podeccruonanbHOi chepe,
MICTIOJTB30BATh 3HAHUS 110
(brHAHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyalUsiX

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHHUS:

-- c()OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAllMIO U MPUHUMATH
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHOA
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIaJa B IOCTPOCHUE]
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISM U
(W) APYTHM YjeHaM CEMbH, CO3/JaHHI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPHUHATHUS  LEHHOCTEH]
CEMEHHON U3HH B COOTBETCTBUM C TPAAULMIMHU
HapooB Poccuu;

OBnazieHue  YHUBEPCATIBHBIMU  PETYJISATHUBHBIMHU
NICHCTBUSAMMU:

a) CaMOOPTaHU3AIHUS:

- yMEThb OIEpUPOBATh MTOHSATUSAMM: palMoOHAIbHbIE,
MppaLlMOHAIIBHEIE, IIOKa3aTelbHBIE, CTEIICHHBIE,
lmorapumMuUecKue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI;
YMCTh OINCpUPOBATH MOHATUAMH: MHOTI'OI'PAHHUK,
MHOI'OI'paHHUKa, KY6, napaJiICJICIUIICa,

ceueHue
npu3Ma, MUpaMHIa,
(urypa u nMoBEpXHOCTh BpALICHUs, IIWINHIP, KOHYC, 11ap, cdepa,
cedeHus (UTYPHl BpAIIEHUsS, IUIOCKOCTh, Kacaromascs chepsl,
MUJIMHApPA, KOHYCA, IIoIIaAb IMOBEPXHOCTHU NMHUPaAMUABI, ITPU3MEIL,
chepsl, KyOa,

MUPAMU/IBI,

KOHyca, IWJIWHIpA, o0beM
[PSMOYTOJIBHOTO
[MIMHIPA, KOHYCa, IIapa; YMEHUE U300paxaTh MHOTOTPAaHHUKH U
[MOBEPXHOCTU BpAIIEHUS, UX CEYCHUS OT PYKH, C TMOMOIIBIO
YepTEKHBIX HMHCTPYMEHTOB U DIIGKTPOHHBIX CPENICTB; YMETh

[PACIIO3HABATh CUMMCTPUIO B IIPOCTPAHCTBC; YMETH PACIIO3HABATH

ILIOIAIb

napaJujaCiCimiciaa IIPU3MbI
3 9|

IIPaBHUJIBHBIC MHOTOTPaHHUKH
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- CaMOCTOATCIIbHO OCYHICCTBJIATH IMO3HABATCIBbHYIO[-

MpoOJIeMBl C YY4EeTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIIOYTECHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U  IPOSBIECHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJIACTSX 3HAHUM,
[IOCTOSIHHO IOBBILIATh CBOM 00Opa3oBaTeNbHbIN U
KYJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIb!

MCIIOJIb30BAaTh MpPHUEMbl pedIeKCcuu A OLCHKHY|
CUTYyalll, BBIOOPa BEPHOT'O pPEICHMS;

- YMETb OLEHUBaTb PHUCKU M CBOEBPEMEHHO
[IPUHUMATDH PEIIEHUS 10 UX CHUKEHHUIO;

B) SMOLIMOHAJIBHBIA HMHTEIUIEKT, MPEeANoJaratonuii
c(hOpMHUPOBAHHOCTb:

BHYTpEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTHKEHHMIO LEJIM U YCHexXy, ONTHMH3M,
MHUMATUBHOCTh, YMEHUE JIeHCTBOBaTh, UCXOIS W3
CBOHMX BO3MOKHOCTEH;

- OMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTH MOHUMATH
OMOLIMOHAIIBHOE COCTOSIHME JPYTHUX, YUUTHIBAThH €T0
[IPU OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTD
K COUYBCTBUIO U COTIEPEKUBAHMIO;

00pa3oBaTeNbHON JAEATENBHOCTH U JKU3HEHHBIX[BEKTOPOB,

YMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
NesITeNIbHOCTD, BBISBIATH MPOOJEMBbI, CTAaBUTh H[KOOPAUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
dbopMynupoBaTh COOCTBEHHBIE 3a1a4n B[CKAJIIPHOE TPOU3BEICHHUE, YroJd MEXAYy BEKTOpaMH, CyMMa

IMPOU3BCACHUC BCKTOpa Ha YHCJIO, HAXOAUTbh (|

CUTYyalUsIX; [MOMOIIBI0 M3yYEHHBIX (POPMYIT KOOPIMHATHI CEPEAMHBI OTPE3Ka,
- CaMOCTOSITEJIBHO COCTaBJSATh IUUIaH PEUICHHUS|PACCTOSTHUE MEXKY ABYMS TOUYKaAMHU
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- COIIMAJIBHBIX HaBBbIKOB, BKIIIOYarOIUX|
CIT0COOHOCTD BBICTpAanMBaTh OTHOLICHUA C APYTHMUH
JIFOAbMU, 336OTI/ITBC$I, IIPOABJIATE  HHTEPEC H

pa3perath KOHQIUKTHI

OK 04 DddexTuBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaH 1€

FOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HaBBIKAMH y4€OHO-UCCIIEI0BATENHCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATbHBIMA KOMMYHUKATHBHBIMH|

NICHCTBUSAMMU:
0) COBMECTHAS IS TCIIbHOCTD:
- MOHMUMAaTh W HUCHOJb30BAaTh MPEUMYIICCTBA

KOMaHIHOW ¥ MHIMBUIyaIbHOU paboThI;

- [PUHUMATH LIEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPIAMHUPOBATH JEUCTBHUS IO
e¢ JIOCTIDKCHMIO. COCTaB/ISATh IIIaH OCHCTBHH,
[pacrpeieNaTh pOJIU C YYETOM MHEHHUM YYaCTHHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPAWMHUPOBATH U BBIMIOJIHATH pa60Ty B YCJIOBHAX
[PEAIbHOTO, BUPTYAITBHOTO M KOMOWHHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYLIECTBJATH I[O3UTHUBHOE
[OBEJICHUE B PA3JIUYHBIX CHUTYyalUsX, MPOSABIATH

CTPATCTUYICCKOC

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBjajieHue  YHUBEPCAIBHBIMH  PETYIATHBHBIMH
NEHCTBUSAMMU:
') IPUHATHE Ce0s U APYTUX JIFOJICH:

- MIPUHAMATh MOTHUBBI U apTyMEHTBI JPYTHX JIOJEH

- YMETh ONIEPUPOBATH MOHATUSMH: CITyYaHHBIN OIBIT U CIy4aliHOE
COOBITHE, BEPOATHOCTh CIy4allHOTO COOBITHS, YMETh BBIYUCIIATH
BEPOSITHOCTh  C  HCIOJB30BAaHHEM TIpadUyecKuX  METOOB;
[PUMEHSTH (OPMYIBI CIOKEHHSI M YMHOXKCHHUS BEPOSTHOCTEH,
KoMOWHATOpHBIE (akTbl W (HOpMyJaBl TpPHU pPEUICHHH 3ajad;
OLICHUBATh BEPOSITHOCTU PEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydailHBIMH ~ BEJIMYMHAMHU; yMEHHE

IIPUBOAUTL  IIPUMEPHI

[IPOABJICHHA  3aKOHaA OOIBIINX YHCEl B
O6H_IeCTBeHHBIX SABJICHHUAX,
- YMCTH CBO6OI{HO OIICpUpOBaTh MNOHATUAMU: CTCIICHL C ICJIBIM

KOPEHb  HaTypaJbHOU CTENEHb C

OPUPOJHBIX U

I[TOKa3aTcjIcM, CTCIICHU,

CTEIEHh C JIEUCTBUTEILHBIM|
sJorapugm

KOCMHYC U TAHT'CHC ITPOU3BOJILHOI'O YHCJIA,

[PAllMOHAJIBHBIM  ITOKAa3aTCJIEM,

(BEILIECTBEHHBIM)  IOKa3aTeseM, YUCla, CHUHYC,

- yMeTh CBOOOJIHO OINEpPUpPOBaTh MOHATHUAMU: IpadUK (PYHKIHH,
oOpaTHast GYHKLUS, KOMIIO3UIMS (YHKIUH, THUHEHHas (yHKLu,

KBagpaTU4Has (QYHKUUS, CTeNeHHas (YHKIUS ¢  I[eJIbIM
MokazaTeieM, TpPUTOHOMETpUYecKkne  (QyHKUIuH, oOpaTHBIE
TPUTOHOMETPUUECKHE ¢byHKIMY, nokasaresabHas "

imorapu@muueckas QyHKIMH; YMETh CTPOUTH Tpapuku QyHKIUH,
BBHITIONHATH MpeoOpa3zoBaHus TpaduKoB (YHKIIHII;

- yMeThb MHCIOJNb30BaTh Trpapukd QYHKUMH [ HW3Y4eHUS
[IPOLIECCOB M 3aBUCUMOCTEH IpU pEUIEHWH 3aAad U3 APYrux

y4eOHBIX TMPEAMETOB U M3 pealbHOM KHU3HU; BBIPAXKaTh
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[IPY aHAJIN3E PE3yJIbTaTOB JCITCIbHOCTH;

- PU3HABATh CBOE IIPABO M MPABO JPYIHX JIOJCH Ha|
OIIOKU;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH
IPYTOro YeIoBeKa

(hopMyJiaMy 3aBUCUMOCTH MEXKIy BEJIMUYNHAMU;

CBOOOZHO OINEpPUPOBATH TMOHATUSAMHU: YETHOCTb (DYHKIIHH,
[IEPUOUYHOCTh byHKIUH, OrpaHUYEHHOCTD ¢byHK1IUY,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKUIWHU, HauOoJbIlee U

yMETh

HauMEHbIIEe 3HaueHUs (YHKIUU Ha TPOMEKYTKE;
[TPOBOINTH UCCIICIOBAHUE (PYHKIIHH,

- yMeTh HCIIOJIb30BaTh CBOWCTBA W Tpaduku GYyHKIUH I
[pelIeHUs] YpaBHEHUW, HEPAaBEHCTB M 3aJad C IapaMeTpaMmu;
M300paXkaTh Ha KOOPAMHATHOM IIOCKOCTH MHOXKECTBA pPEHICHHIA
YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05 OcyiecTBiiTh yCTHYIO
1 TUCHbMEHHYIO
KOMMYHHKAIUIO HA
FOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAJIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0yacTH 3CTETHYECKOrO BOCIIUTAHHUS:

- OJCTETHUYECKOE OTHOIICHHE K MUpPY, BKIKOYasd
PCTETUKY OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpPYECTBA, CIIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHUH;

- CIIOCOOHOCTH BOCHPHHHMATH pa3jMuYHbIE BHB]
MCKyCCTBa, TpPaJULIMM W TBOPYECTBO CBOErO0 U
PYrUX  HapoJAOB,  OIIYIIATh  SMOLMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- YOEXJIEHHOCTh B 3HAYMMOCTH JUIsI JTUYHOCTU U
oO1iecTBa OTEYECTBEHHOI'O U MHUPOBOTO HCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPATUIIMKA W HAPOJIHOTO

TBOPYCCTBA,
- TOTOBHOCTH K CaMOBBIPAKCHHUIO B Pa3HbIX BHUIAAX
MCKYCCTBa, CTPCMIJICHUC MPOABJIATH

TBOPYECKOM JIMUHOCTH;
OBnazieHue yYHUBEPCATbHBIMU KOMMYHUKATHUBHBIMHY|
MENCTBUSIMU:

- YMEThb OIEPHPOBATH TMOHSATHIMHU: CpeIHee apu(METHUECKOE,

MeauaHa, HauOoJsiblliee W HauMEHbILIEe 3HAaueHus, pa3Max,
nUcIiepcus, CTaHAAPTHOE OTKJIOHEHHME 4YHCIOBOIO Habopa;
[yMeHue U3BJICKATb, WHTEPIIPETUPOBATH uH(popMaInio,

[IpEeJCTaBICHHYI0 B Ta0IMLax, rpadukax,
OTPaKAIOILYK0 CBOMCTBA pEAIbHBIX IIPOLIECCOB M  SIBICHUN;
[PEICTAaBIATh MHPOPMALMIO C MOMOIIBIO TAOJIUI] U JUarpaMM;
McCIIeIoBaTh  CTaTUCTUYECKUE TOM 4HCIE C

Ha Jauarpammax,

JlaHHBIE, B
[pUMEHEHHEM I'pa)UuECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMEThb OIIEpUPOBATh INMOHATUSMH: TOYKA, NpsAMas, IJIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIM YIroJ, CKPEUIUMBAIOIIMECS INPSIMBIE,
[MapajuIeIbHOCTh U MEPIIECHINKYIAPHOCTD MPSAMBIX U IJIOCKOCTEH,
YTOJ1 MEXAY NMPSMBIMHU, YIOJI MEXAY NPSAMON U INIOCKOCTBIO, YroJl

MCKAY IINIOCKOCTAMHU, PACCTOSIHHUEC OT TOYKH [0 TIINIOCKOCTH,

KauCCTBAPACCTOAHNUEC MCIKIY MIPAMBIMU, PACCTOSAHUEC MCKAY IIIOCKOCTAMU,

- YMETh MCIOJIb30BaTh MPHU PEIICHUU 3a/1a4 U3Y4YCHHBbIC (HaKThI U
TEOpPEeMbl TUIAHUMETPHH;, YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIIero MUpa
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a) oO1IcHueE:
- OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax
PKHA3HU,

- pacro3HaBaTh HeBepOalTbHBIC CPEACTBA OOIICHHS,
[IOHUMATh  3HA4YCHHUE

ConMaJIbHBIX 3HAaKOB,,

[pacrio3HaBaTh MPEAIOCHUIKH KOH()JTMKTHBIX]

CI/ITyaLII/If/i U CMATYaTh KOH(bJ'II/IKTI)I;

Pa3BEPpHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY]
BPCHUA C HCIIOJIb30BAHUEM A3BIKOBBIX CPCACTB

OK 06 IIposiBiATh
pa)XTaHCKO-TIATPUOTHICCKYIO
[MO3UITUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEICHHUE Ha
OCHOBE TPaUITHOHHBIX
001I1eYeIIOBEUECKIX
LICHHOCTCH, B TOM YHCJIIE C
y4eTOM rapMOHU3ALUN
MEKHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHUH,
[IPUMEHSITh CTaHIAPTHI
QHTHKOPPYIITHOHHOTO
[TOBEIEHUS

OCO3HAaHHC O6y‘IaIOIJ_II/IMI/IC$I pOCCHﬁCKOﬁ

pa)1aHCKOW UAEHTUYHOCTH;
- BHYTPEHHEH]

JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEM HapoaoB Poccuiickon
Denepanuu,
KyJIbTYpHBIX TpaauLui, (OPMHPOBAHHUE CHUCTEMBI

HeJICHAIIpaBJICHHOC Pa3BUTHC

TTO3HUIINH JIJMYHOCTH Ha OCHOBC

HCTOPUYCCKUX n HallMOHAJIbHO~

3HAYUMBIX  [IEHHOCTHO-CMBICIOBBIX  YCTaHOBOK,
AQHTUKOPPYILMOHHOTO MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMYECKOMN KYJIbTYpBI,

CIIOCOOHOCTH CTaBHUTh LIEJIU U CTPOUTH >KHU3HEHHBIC
[UIaHBI;

B 4yacTu rpak1aHCKOT0 BOCITUTAHUS:

- OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIKA;
NPUHATHE  TPAJULMOHHBIX

O6U.[C‘ICJ'IOBC‘ICCKI/IX TYMaHHUCTUYCCKUX

HanmMOHAJIBbHBbIX,
U
NICMOKPAaTUYCCKUX HCHHOCTCﬁ;

T'OTOBHOCTbH IPOTHUBOCTOATH NaCO0JIOruu

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C
[TOMOIIBIO U3YUYEHHBIX (POPMYJI KOOPAUHATHI CEPEINHBI OTPE3KA,
[pacCTOSTHUE MEXKAY ABYMS TOUKAMHU;

-yMETb BBIOMPATh MOAXOIAIINNA N3yYEHHBIH METO JUTSl peIleHHS
3aJ1auu, paclo3HaBaTh MaTeMaTu4eckue (pakThl U
MaTeMaTH4eCKHUe MOJETH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE MPUBOJIUTH IPUMEPBI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYKH.

- YMETh ONIEpUPOBATH MOHATHUAMMU: CIIy4alHBIN OIBIT U CIIy4yalHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHS; YMETh BBIUYUCISATH
BEPOSITHOCTb C  MCIOJIb30BaHUEM
PUMEHSATh (OPMYIIBI CIOKEHHSI M YMHOXEHHUS BEpOSTHOCTEH,
KoMOUWHATOpHbIE (akTbl U (OpMyaBl TpPU pPELUICHUH 3a]ady;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHIA; 3HAKOMCTBO CO
IIPUMEPBI

rpadMuecKux  METOJIOB;

CHy‘IaI)’IHBIMPI BCIIMYMHaAMH, YMCHUC IIPUBOJUTH
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PKCTpEMHU3MA, HallMOHAIN3Ma, KkceHogoOuwu,
MUCKPUMMHALIMM 110 COLUAIBHBIM, PEIUTHO3HBIM,
[PaCcOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JCATEIBHOCTH B
MHTEpecax I'pa)JIaHCKOro OOIIeCTBa, y4acTBOBATh B
caMOYTIpaBJICHUU B 00111e00pa3oBaTeIbHON
OpraHU3alMM U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHUE B3aUMOJICMCTBOBaTh C COLMAJIbHBIMHY
MHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKIUSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMAHUTapHOM U BOJIOHTEPCKOMH
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIMTAHUS:

- Cc(OPMHUPOBAHHOCTh POCCHICKON TpaXKJaHCKOH
MJICHTUYHOCTH, MMAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepel Poaunon,
FOPIOCTH 3a CBOM Kpai, CBOXO PonuHy, CBOM SA3BIK U
KYJIbTYpPY, MPOIILJIOE u HACTOSALIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOIIEHHE K TOCYJIapCTBEHHBIM
CUMBOJIaM,  HCTOPHYECKOMY H  IPHUPOJHOMY|
HacleAuo, NaMATHHUKaM, TpagulUsM HapoJOoB
Poccun, noctrkenusm Poccun B Hayke, HCKYCCTBE,
CIOpPTE, TEXHOJIOTUSIX U TPYAE;

- ujeliHas yOexXJIeHHOCTb, TOTOBHOCTh K CITY)KEHUIO
n 3ammre OtedecTBa, OTBETCTBEHHOCTH 3a €0
Ccyas0y;

OCBOCHHBIE

IIPOABJICHUA  3aKOHa OOIBIINX
O6H_ICCTBCHHBIX SIBJICHUSAX

YHCCII

B

PUPOIHBIX

151
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O6y‘laIOHlI/IMI/ICHMG)KHpeI[MeTHBICHOHHTI/IH H

VHUBEpCaJIbHbIC YUeOHBIC ICHCTBUS (PEryIISITHBHBIC,
[M03HABATE/IbHBIC, KOMMYHUKATHBHBIC);
CIIOCOOHOCTH

- ux HCIIOJIb30BaHUA B|

[I03HABATCJIBHOW M COLMAJIBHOM  IIPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO 1
OCYILIECTBIICHUIO

y4eOHOH JIeSTeITbHOCTH,

OpraHu3anuu y‘Ie6HOFO COTPYAHHUYICCTBA C
[ICJarornt4€CKuMu pa6OTHI/IKaMI/I U CBEPCTHHUKAMMU, K]
yq9aCTHIO IMOCTPOCHHUH HHﬂHBHHyaﬂBHOﬁ

00pa30BaTeNbHON TPACKTOPUH;

B

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
M CCIIEIOBATEIBCKOM, MPOEKTHON U COLMAIIbHOM
NEeATEIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHHUIO OKpYXKarolen
Cpenbl, pecypcocOepeKeHuIo,
[IpUMEHSATH 3HaHUS 00
M3MEHEHUHU KIIuMarTa,
[IPUHLIMIIBI OEPEKITUBOTO
[TPOM3BOJICTBA, 3(PPEKTUBHO
NIENCTBOBATh B UPE3BbIYANHBIX
CUTYaLUsAX

- HE IMpPUHUMATh JEUCTBUS, NPUHOCAIIUE BpE]|
OKpY>Karollen Cpelie;

YMETb  IPOTHO3UPOBATh
PKOJIOTUYECKHE TMOCIEACTBUSA

HeOJIaronpusITHhIE
pEANPUHUMAEMBIX
NIENCTBHN, IPEAOTBPAILATh UX;

- PAaCIIMPUTH ONBIT JEATEIBHOCTH HKOJIOTHYECKOH]
HaIpaBJIECHHOCTH;

- paspalaThiBaTh IUIAH pELIEHUS MPOOJIEeMBbl C
Y4ETOM aHajau3a MMEIOLUXCSA MaTepUalbHBIX U
HEMaTepUaIbHbIX PECYPCOB;
OCYILECTBIIATh  LIE€JICHAIIPABICHHBIN
[IEpEeHOCa  CPEICTB croco0oB  JIeHCTBUA
npodeccHoHaIbHYIO Cpeay;

- YMETb NEPEHOCUTh 3HAHUSA B IIO3HABATEIBHYIO U

ITOUCK]

u B

yMETh OIEpPUPOBATH MOHATUAMM: (YHKLUSA, HENpephIBHAS
(GyHKLIMSA, TPOU3BOJAHAs,  IEepBOOOpa3Has,  OIpeJesICHHbIH
MHTErpajl; yMETb HAXOOUTh IPOU3BOJIHBIE  DIIEMEHTapHBIX
(yHKLIMN, MCIONB3Ysl CIpPaBOYHBIE MaTepHalibl; HUCCIEIO0BaTh B
[pOCTEHIINX CiIy4asX (YHKIMM Ha MOHOTOHHOCTb, HaXOIWTh
HauOOJbIINE W HaMMEHbIIME 3HA4YeHUs (QYHKUUMI;
c

CTPOUTH

rpa@ukd  MHOTOYJIEHOB HCIIOJIb30BAHUEM

MAaTEMAaTHYCCKOIroO aHalin3a,

amnmapara
MIPUMEHATh  TIPOU3BOJIHYIO
peuieHuy  3a1a4 pemars

OPUCHTHPOBAHHBIC 3ald4Yl Ha HauOOJbIINEe W HAWNMCHBIINE

py
Ha  JBUXCHUE; IIPAKTUKO-
3HA4YCHMs, HA HAXOXKJICHUE IIyTH, CKOPOCTU U YCKOPEHHS,;

- YMETb OIEPUPOBATH IOHATHUAMM: JBHKCHHE B IPOCTPAHCTBE,
o/100HbIe (PUTYPBI B MPOCTPAHCTBE; HMCIIOJIB30BaTh OTHOIICHUE

[JI0IIaael TOBEPXHOCTEH M 00BEMOB TOMOOHBIX (GUTYP TMpH
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IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,
- IIpcajiaraTb HOBBIC IIPOCKTHI, OLUCHHWBATH HJACH C
[TO3UIMU HOBU3HbI, OPUTUHAJIBHOCTH, HpaKTquCKOfI

3HAUYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYyallusiM, BHOCHTH
KOPPEKTUBBI B JIeSITEIILHOCTb, OIICHUBATh

COOTBCTCTBHC PE3YJIbTATOB LCIISIM

[pEILICHUH 3a]1a4;

- YMETh BBIYUCIISITh T€OMETPUYCCKHE BEIMYMHBI (IUIMHA, YTOI,
[UTI0I11a/1h, 00BEM, TUIOIIAAb TIOBEPXHOCTH), UCIIOb3Ys N3YUYCHHBIC
(hOPMYIIBI U METO/IBI

MK 1.1. BeInoAHATL
nogrotoBuUTeNbHblE PAabOTbI,
BK/IOYalOLLME B cebs:
opraHu3aumio pabodero mecra,
BbI6OP MHCTPYMEHTOB,
npucnocobnaeHni, nogdop u
pacyeT MaTepuasnos,
NPUroToBAEHNE PACTBOPOB,
HEOOX0AMMbIX ANS BbINOJIHEHUS
paboT npu NponsBoAcTBE
LUTYKaTYPHbIX U AEeKOPATUBHbIX
paboT B COOTBETCTBUM C
3afaHnem 1 TpeboBaHUAMM
OXpaHbl TPYAa, TEXHUKK
6€30MacHOCTH, NOXKaPHOW
6€30MacHOCTM U OXpPaHbl
OKpYy»KatoLwen cpeasbl

TOTOBHOCTH K aKTUBHOM JIEATCIbHOCTH
TEXHOJIOTHYECKON U COI.[PI&J'ILHOﬁ HaIIpaBJICHHOCTH,
CII0COOHOCTD HHUOUHUPOBATD, INIAHUPOBATL U
CAMOCTOATCIIBHO BBIIIOJIHATE TAKYIO ACATCIIBHOCTD,

- HHTEpEC K pa3InyHbIM chepam
podeccCHOHATBLHOMN 1eATENbHOCTH,

- YMETb [IEPEHOCUTH 3HAHUS B [IO3HABATEIbHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
[PEeIMETHBIX 00JIacTel;

- BBIJIBUTaTb HOBBIE UJIECH, IIPEJIaraThb
OpUTMHAJIBHBIC IOAXO0/bI U PELICHUS;

1 CIIOCOOHOCTH UX UCIOJIb30BaHUSA B
[TO3HABATEIBHON U COLMAIBHOM IPAKTHKE

OIMPCACIIATH LUCIIN ACATCIIBHOCTH, 3a/1aBaTh
MapaMCTPbl U KPUTCPHUU UX JOCTHUIKCHUS

- paboTa ¢ nHpopMaIme:

- BJIaJIeTh HaBbIKAMH MOJTy4YeHUs HHPOpMALIUU U3
ICTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATH MOUCK, aHAJIN3, CHCTEMAaTU3alIHI0 U

BJIAACTb MCTOAAMHA JJOKA3aTCJIbCTB, AJITOPUTMAMH PCHICHUA 3a/1a4;
YMCHHC (1)OpMy.TII/Ip0BaTb OIIPCACIICHUA, AKCUOMBI U TCOPEMBI,
IIPUMCHATH UX, IPOBOJAUTH JOKA3aTCIIbHbIC PACCYKICHUA B XOC
IPCLICHUSA 3a1a4;

- YMETh pelIaTh TEeKCTOBBIC 33/1a4M Pa3HbIX THIOB (B TOM YHCIIE
Ha TIPOLIEHTHI, I0JIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTh
TOBapOB U YCIYT, HAJIOTH, 33/1a4d U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DUHAHCAMU); COCTABIISITh BHIPAYKEHUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
1iCCIIeIOBaTh MOTYYEHHOE PELIeHHE U OLICHUBATh
[paBI0II0I00HOCTh PE3YNIbTATOB;

- yYMETb SI3BIKE
MaTEeMaTHKHU; COCTABIISATh BHIPAKEHUS, YpAaBHEHUS, HEPABEHCTBA U

MOACIMPOBATE PCAJIbHBIC CHUTyallUWM Ha

MX CHUCTEMBI II0 YCJIOBHIO 3aJadyu, HCCICIA0OBATH IMOCTPOCHHLIC

MO JICTIN C HUCITIOJIB30BaHNEM anre6pbl,

MHTEPIPETUPOBATH pe3ybTarT;
MaTeMaTUYeCKUE MOJICTTH C TTOMOIIBI0 T€OMETPUUECKUX TTOHSATHH

anmapara

ITOJTyYEHHBIN CTPOUTH

1 BCJIMYUH, PCIIATHh CBA3AHHLIC C HUMU HNPAKTUYCCKHUC 3a1avdu;

COCTAaBJISITb  BCPOATHOCTHYIO MOJCIIbL W  HHTCPIIPETUPOBATH

[IOJIy4EHHBIM  pe3ylbTar; peumarb  OPUKIAJAHbBIE  3a4adu

MHTEepIpPETaNio HHPOPMALIUN PA3TMYHBIX BHJIOB U
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(hopM mpesicTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMmaTax ¢
y4eTOM Ha3HaueHUs WH(GOPMAaLIUU U 11eJIeBOI
ayTUTOPUH, BBIOMpas ONTUMaJIbHYIO (popmy
[pe/ICTaBICHUS U BU3YyalIH3aIiH;

- OLICHUBATh IOCTOBEPHOCTb, JISTUTUMHOCTh
MH(pOpPMAIINH, €€ COOTBETCTBHE MTPABOBBIM U
MOpaIbHO-ITUYECKUM HOpPMaM;

- HCIIONIb30BaTh CpeAcTBa WH(POPMAIMOHHBIX U

KOMMYHI/IKaHI/IOHHI)IX TCXHOJ’IOI‘I/If/’I B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHI/IKaTI/IBHBIX 141
OpraHU3alMOHHBIX ~ 337ad ¢ COOJIFOJICHHEM
TpebOBaHUI SPrOHOMHKH, TEXHHKH O€30IacHOCTH,
THUTUCHBI,  PECypCOCOEpEeKEHHs, TMPABOBBIX W
DTHYECKUX  HOPM, HOPM  WH(OPMAIMOHHOH
0C30IMacHOCTH;

Cp€ACTBAMU MaTEMaTHYCCKOI'0 aHaJIM3a, B TOM YHCJIC COLMUAJIBHO-
DKOHOMHYCCKOI'O U (1)I/ISI/II'ICCKOFO XapaxkTepa,

MK 1.2. MpurotasnmeaTtb
06bIUHbIE U [EKOPATUBHbIE
LUTYKaTypHblE PacTBOPbI U CMECU
B COOTBETCTBUW C YCTAHOBIEHHOW
peuenTypoi, 6esonacHbIMK
YCNOBUAMM TPyZa U OXPaHOM
OKpYy»KatoLwen cpeasbl

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepcTBa, TPYA0Jt00ue;

- TOTOBHOCTh K aKTHUBHOM JIESITEILHOCTH
TEXHOJIOTMYECKON U COLMAIbHON HAITPABJICHHOCTH,
CIIOCOOHOCTH MHUITUUPOBATh, INIAHUPOBATH U
CaMOCTOSTEIILHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;
- HHTEpEC K pa3Iu4HbIM cepam
podeccnoHaNbHOM e TENBHOCTH,

OByaieHne YHUBEPCAIbHBIMHU Y4eOHBIMH
[M03HABATEIbHBIMU JEHCTBUSIMH:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENHHO (HOPMYIUPOBATH U
AKTyaJTU3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€

-BJIaJIETh METOJIaMU J0KA3aTeNbCTB, aIlTOPUTMAMHU PEIICHUS
Bamay; ymeHue GOpMyIUpOBaTh ONPECIICHHS, aKCHOMBI U
T€OpPEMBI, TPUMEHATH UX, IPOBOJIUTH JOKA3aTEIbHBIC
[pacCy>KJI€HHsI B XOJI€ PELIECHUS 3a/1a4;

- YMETH ONIEPUPOBATH IOHATUSAMU: PallMOHAJIbHbIE,
MppallOHAIIbHBIE, I0KA3aTENIbHBIE, CTENIEHHBIE,
morapudMudecKue, TPUTOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMETb peliaTh TEKCTOBBIC 3a7a491 PA3HBIX THIOB (B TOM YHCIIC
Ha MTPOIICHTHI, JOJM U YaCTH, HA JBHKEHUE, pa0OTy, CTOMMOCTD
TOBApOB U YCIYT, HAJIOTH, 331a4d U3 00JIaCTH yIpaBICHUS

ITUYHBIMU U CEMEHHBIMH (DPMHAHCAMU); COCTAaBIISITh BBIPAXKEHUS,

BCCCTOPOHHC,
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- YCTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WIIH
OCHOBaHMS JJIS CPAaBHEHHMSI, KIIacCU(PUKAIIIU 1
0000IIICHHS;

- OIIPEACIIATH LIEJIN ASATEIHbHOCTH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUHU UX TOCTHIKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
[paccMaTpUBaEeMBbIX SBIICHUSX;

- BHOCUTBH KOPPEKTUBHI B JICATEIIBHOCTH, OIICHIUBATH
COOTBETCTBHUE PE3YJITATOB IICIISIM, OLICHUBATH
[PUCKU TIOCIICACTBHIA e TSIILHOCTH,

- pa3BHBATh KPEATUBHOE MBIIIICHUE ITPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) Oa30BBIC UCCIICIIOBATEILCKUE JICHCTBHS:

- BJIaJIETh HaBBIKAMH y4e€OHO-HCCIIEIOBATEIHCKON 1
[MPOCKTHOM JIeATEIHbHOCTH, HABBIKAMH Pa3peIICHUS
rpoOiem;

- BBISIBIISITH IPUYHMHHO-CIIEICTBEHHBIC CBS3H U
AKTyalTU3UPOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y €€
[pEIICHN S, HAXOAUTh apTyMEHTHI s
TOKa3aTeNbCTBAa CBOMX YTBEPXKACHUM, 3a]1aBaTh
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

- aHAJIM3UPOBATH MOYUYEHHBIEC B X0OJI€ PEIICHHS
3a/1auyl Pe3yNbTaThl, KPUTUIECKH OIEHUBAThH MX
TOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHUSX;

- YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATENBHYIO U
[IPAKTUYECKYIO0 00JIACTH KU3HEEATEIHHOCTH;

- YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIE HJICH, MTPEIaraTh

ypaBHEHMUSI, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHUIO 3a/1a4H,
MICCIIeIOBATh MMOTYYEHHOE PEUICHHE U OLICHUBATh
[1paB0II0100HOCTh PE3Y/IbTATOB;

- YMETh BBIOUPATh MOAXOIAIINN H3yYSHHBIH METO IS PELICHUS
3aauu, paclo3HaBaTh MaTeMaTH4ecKue (haKThl U
MaTeMaTHYeCKUE MOJIETU B IPUPOIHBIX U 0OILIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOUTD IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTEeMaTHYECKON HayKH.

- YMETb OIIEPUPOBATH MOHATHSIMU: MHOXKECTBO, IOIMHOXKECTBO,
OIIepaLMy HaJl MHOXKECTBAMU; YMEHHUE UCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmapar AJisl ONMCaHUs pealbHbIX POLIECCOB U
SIBIICHUI MTPU PELIEHUH 3a/1a4, B TOM YUCIIe U3 APYTHX y4eOHBIX
[IPEIMETOB;

- YMEHHE UCII0NIb30BaTh rpapuKu GYHKIMM 1Sl U3yUEHUS
[IPOLIECCOB U 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEIMETOB U U3 PeajbHOM KU3HU; BBIPAXKaTh
(hbopMyJilaMy 3aBUCUMOCTH MEXy BEJIUUYNHAMU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU: CPEHEE
apupMeTHIecKoe, MeIMaHa, HauOoJbIllee U HaUMEHbIIIee
3HA4YEHMs, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHHUE JUIS
OIMCAaHUS YUCIIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKux METOAOB U 3JIEKTPOHHBIX CPENICTB; rpaduyecKu
icClieIoBaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO AUarpaMm
- YMETb MOJEIUpPOBATh SI3BIKE

pCaIbHbIC CHUTyallUM Ha
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OPHUI'MHAJIBHBIC ITOAXOJAbI U PCUHICHU S,
14 CIIOCOOHOCTH nux HCII0JIb30BaHUA
[MO03HABaTEILHON U COHH&HBHOﬁ IIPAKTUKE

B

IMAaTEMATUKHN,; COCTABJIATH BBIPAXKCHUS, YPAaBHCHHA, HEPABCHCTBA U

X CHCTEMBI II0 YCIIOBHMIO 3aJa4H, UCCICAOBATH IIOCTPOCHHBIE
MOZEIIN c UCIIOIb30BAHUEM amnmnapara ayreOpsl,
MHTEPIIPETUPOBATH ITOJTyYEHHBIN pe3ynbTart; CTPOUTH

MATCMAaTUYCCKHUEC MOJACIIN C MMOMOIIBbIO TCOMETPHUIYCCKUX MOHATHH
1 BCJIMYWH, PCIIAaTh CBA3AHHLIC C HUMU IPAKTHYCCKHC 3ada4u,

COCTAaBJIAITb  BCPOATHOCTHYIO MOJACIIbL W  HHTCPIIPETUPOBATH

HOJ'Iy‘IGHHBIfI pe3yibTar; peuIaTh IIPUKJIAAHBbIC 3aJa4un

CpCaACTBAMH MATCMATHYCCKOI'O aHaJin3a, B TOM 4YHCJIC COLIHAJIbHO
PDKOHOMHNYCCKOI'O 1 (1)I/I3I/IIIGCKOFO XapaKTepa,

MK. 2.1. BoinonHATb
NnoAroToBUTE/IbHbIE PAaboThI,
BK/lOYatoLMe B cebs:
opraHusaumio paboyero mecTa,
BbIOOP MHCTPYMEHTOB,
npucnocobaeHnin, nogdop u
pacyeT maTepuasnos,
HEeobX0AMMbIX ONA BbINOJAHEHUS
paboT npu ycTpoiicTee
KapKaCHOOBLLMBHbIX
KOHCTPYKLMIA, B COOTBETCTBUM C
TpeboBaHMAMM OXpPaHbl TPYAa,
TeXHUKK besonacHocTy,
noapHon 6esonacHoCTU U
OXPaHbl OKpY*KatoLwen cpeabl

TOTOBHOCTH K aKTUBHOM JICATEIHbHOCTH
TEXHOJIOTMYECKOW U COLMAIBHON HAITPABJICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEJIBHO BBIMIOJIHATH TAKYIO AEATEIBHOCTD;

- HHTepeC K pa3IudHbIM cepam
Mpo¢eCCUOHAIBHON IeATETHHOCTH,

- YMGTI) HepeHOCI/ITB 3HAHUA B HOSH&B&TCJ’IBHYIO nu
HpaKTI/I‘I€CKy10 O6J'IaCTI/I KHU3HECACATCIIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00J1acTei;

OTIPEACIIATH SN JeATSILHOCTH, 33]1aBaTh
apaMeTpbl U KPUTEPUU UX JOCTUKCHHUS,

- paboTa ¢ nHpopMmaIme:

- BJIaJICTh HABBIKAMU ITOJTyYCHUS] HH(POPMAIUH U3
ICTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATH MMOUCK, aHAJIN3, CUCTEMAaTU3allHI0 U
MHTEpIIPETAINIO0 HHQOPMALIUY Pa3InYHbIX BUIOB U
(hopM TIpeICTaBICHHUS,

BIIAJIETh METOIAMH JI0KA3aTEIbCTB, AITOPUTMAMH PELICHUS 3a/1a4;
ymMeHue GopMyIupoBaTh ONPEEICHUs, aKCUOMBI U TEOPEMBI,
[IPUMEHATH UX, TPOBOJUTH JOKA3aTEIbHbIC PACCYKICHUS B X0O/I€
[peIIeHUs 3a]1a4;

- YMETb peliaTh TeKCTOBBIC 3a7a4l PA3HBIX THIOB (B TOM YHUCIIE
Ha TIPOIEHTHI, I0JIM U YaCTH, Ha BUKEHHE, pabOTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH, 33/1a4d U3 00JIaCTU yIpaBICHUS
ITUYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISITh BHIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4H,
MCCIIe0BaTh MOJYUYEHHOE PEIICHUE U OLIEHUBATh
[paBI0N0100HOCTh PE3YIbTATOB;

- YMETb MOJEITUPOBATh pealibHbIE CUTYAIMH Ha S3bIKE MATEeMAaTHKH;
COCTABJISITh BBIPKEHUSI, yPABHEHUsI, HEPAaBEHCTBA M UX CHCTEMBI 10
[YCJIOBHIO 3aJ]auH, UCCIIEN0BATh IOCTPOCHHBIE MOJIETH C
MCTIONTF30BAaHUEM alllapaTa anre0pbl, HHTEPIIPETHPOBATH TOTYYSHHBII
[pe3yNIbTaT; CTPOUTH MaTEMaTHIECKHE MOJIENN C TIOMOIIBIO
FEOMETPUYECKUX MOHATHUN U BEJIMYMH, PEIIaTh CBA3aHHBIE C HUMH
[IPaKTUYECKUE 3a/1a4ul; COCTABIIITh BEPOSITHOCTHYIO MOZEIb U
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- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢
YIeTOM Ha3HauYeHHUs HH(GOPMAIIUHU U LIEJICBOM
Ay TUTOPUH, BEIOMPast ONTUMAIbHYIO opmy
[IpEJICTaBICHHS U BU3YyaTH3aI1H;

- OIICHUBATH JIOCTOBEPHOCTbD, JISTUTHMHOCTh
MH(OPMAIIUHY, €€ COOTBETCTBUE IIPABOBBIM H
MOPaTbHO-ITHYCCKHM HOPMaM;

- HCITOJIB30BATh CPeICTBA MH(OPMALIMOHHBIX U
KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/Iﬁ B peIHeHI/II/I
KOTHUTHBHBIX, KOMMyHI/IKaTI/IBHI)IX n
OpraHU3aIMOHHBIX 3371249 C COOJIFOICHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH OE30ITaCHOCTH,
CUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U
PTUYECKUX HOPM, HOPM HH(OpPMaIlMOHHOM
0€30I1aCHOCTH;

MHTEPIIPETUPOBATH NOJTYYCHHBIN PE3yNbTaT; peliaTh IPUKIIa HbIe
3a/1a4r CpeICTBAMHU MaTEMaTHIECKOTO aHAIN3a, B TOM YHCIIE
COIMATHHO-3KOHOMHYECKOTO U (DU3MUECKOTO XapaKTepa;
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/bHON AU CHUNIIHHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

Buj yueOHoii padoThl

Oobvem ¢ uacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 320
B T.4.

OcHoOBHOE cojiep:KaHue 316
BT. 4.:

TeopeTHyeckoe o0ydeHne 202
MIPaKTUYECKHE 3aHATHS 114
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 40
NMPHUKJIATHOT0 MOIYJIA)

BT. 4.

TeopeTudeckoe o0ydeHue 10
NPaKTUYECKUE 3aHATHS 30
IMpomexxyTounas aTrecTanus (IK3aMeH) 4
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2.2. TemaTu4eCcKMi IJIAH M COAEPKAHUE TN CIIUTITHHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccCHoHAIBHO-

HaumeHnoBanue pasaesio . O0bem ®opmupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHON
H TeM 4acoB KOMIIeTCHIIM U
MOIYJIb (IIPH HAJTHYHU)
1 2 3 4

OcHoOBHOe co/iep:KaHue

Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 22

Tema 1.1 Coneprkanue y4eOHOro Marepuana

Lens u 3a1auM | ba3oBble 3HAHMS W yMEHHS IO MaTeMaTuke B NPO(EecCHOHATBPHOM U B

MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEILHOCTH.

OCBOCHMHM CIEHUAIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2

Tema 1.2 Coneprkanue y4eOHOro Marepuana

Yucna wu Bbrumcnenus. | JIeiicTBUs HaJ MOJOKHUTEIBHBIMHA U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H

Bripaxkenus U | JECSITUYHBIMH TPOOSMHU.

npeoOpa3oBaHus JIeWcTBHS CO CTENEHIMHU, (OPMYJTbI COKPAILIEHHOTO YMHOKEHHSI. 2 OK-01, OK-02,
KoMOMHMPOBAHHOE 3aHSTHE OK-03, OK-04,
[TpakTrueckoe 3aHATHE 2 OK-05, OK-06,
Brimonnenne apudmMeTniecKux ASHCTBUN HAJ| YUCIAMU, CPABHEHUE YHCIOBBIX BBIPAKCHUH OK-07
[IpakTHYECKOE 3aHSATHE 2 HK1.1TIK 1.2
Haxoxnenue mnpuOMMKEHHBIX 3HAYEHWH BEJNMYMH W TIOTPEIIHOCTEM  BBIUMCIECHUN IK 2.1
(aOCONIOTHOM M OTHOCHTENBEHOM)

Tema 1.3 Coneprkanue yaeOHOTO MaTepuasa

VpaBHenus u HepaBeHCTBa | JIuHeliHbIe, KBaJpaTHbIE, APOOHO-THHEIHbIE YpaBHEHHsT W HepaBeHCTBA CHCTEMBI
YpaBHEHUU U HEPABEHCTB
KomOuHMpOBaHHOE 3aHATHE 2
[TpakTHYeCKOE 3aHATHE 2
JluneliHble, KBaj|paTHbIC, IPOOHO-THHEHHBIE YpaBHEHUS

Tema 1.4 Copneprxanue yueOHOro MaTepuaa

Cucrtembl ypaBHeHHil U | CrocoOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHHH. [ToHsTus: marpuma 2x2 u 3x3, 2
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HEpPaBEHCTB onpeaenutens martpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM.
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue

Tema 1.5 IIpodeccrnonaibHO-OpEeHTHPOBAHHOE coJep:KaHue (copep:xaHue

HpOHeHTHbIe BBIYMCIICHUA

MPUKJIAJTHOI0 MOAYJIfAA)

ITpocThie TPOLEHTHI, pa3Hble CIOCOOBI UX BbIUUCIEHUS. CII0KHBIE POLIEHTHI 2
KomOunmnpoBaHHoe 3aHsATHE
[TpakTryeckoe 3aHsATHE 2
MpPOLEHTHbIE BbIYUCNEHUA B NPOPECCMOHANBHBIX 3aadax
Tema 1.6. IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepKaHue (copep:xanue
I'eomeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOAYJIST)
Buzp! miockux Guryp v ux miomaib.
[TpakTHKO-OpHEHTHPOBAHHBIE 331a4U B KypCe T€OMETPUHN Ha MIOCKOCTH 2
KomOunupoBanHoe 3aHstue
Tema 1.7 Copneprxanue yueOHOro MaTepuaia
BxoaHoii KOHTPOJIb Boruncnenus u npeoOpa3oBaHMs. YpaBHEHHs] M HepaBeHCTBA. l'eomeTpus Ha
IJIOCKOCTH 2
KonTponbhas padota
Pasgen 2. NMpamblie 1 NNOCKOCTU B NpocTpaHcTBe. KoopauHaTtbl U BEKTOPbI B MPOCTPaHCTBE 40
Tema 2.1. Coneprxanue yueOHOro MaTepuala
OcHoBHbIE nousatus | [Ipeamer crepeomerpun. OcCHOBHbIE TMOHATHSA (TOYKa, MpsMas, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpancTBo).  OcHOBHBIE  akcHMOMBI  cTepeomerpuu.  llepecekaromuecs, 4
PacnionoxkeHne mpsAMBIX M | apajulelbHBIE W CKpeIIMBaoluecs mpsiMble. [Ipu3Hak ©W  CBOMCTBO OK-01, OK-03,
IIJIOCKOCTEN CKpeIIMBaIOIUXCS NpIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK-04, OK-07
KomOunmnpoBaHHoe 3aHsATHE [IK1.1 IIK 1.2.
Tema 2.2. Coneprxanue yueOHOro MaTepuaa IIK 2.1
[MapamnensHocts npsmelxX, | [lapamnensHbie npsimas M 1wiockocTh. Ompenenenue. Ilpusnak. CpoiicTBa (c
OpssMOM M IUIOCKOCTH, | mokaszareinbcTBoM). [lapamnensHble miockoctu. Onpenenenue. [lpusnak. CBoiicTBa
IJTIOCKOCTEM (c nmokazatenbcTBOM). Terpa’ap u ero siaeMeHTHl. [lapamnenenumen u ero
aneMeHThl. CBOMCTBA MPOTUBOIOI0KHBIX TPAaHEH U AUAroHaIe mapaaienenunesaa. 6
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[Toctpoenue ceuenunii. Pemenue 3amay.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.3.
[lepneHquKyISIPHOCTD
IIPSAMBIX, IPSIMOA U
IIOCKOCTH, TNIOCKOCTEH

Conepixanue yyeOHOro MaTepHaia

[lepnenaukynapuele npsiMble. llapamienbHble NpsiMble, NEPHEHAMKYISPHBIE K
mwiockocty.  [lpu3Hak  NEpPHEHAMKYJIAPHOCTH  OPSIMOM M INIOCKOCTH.
HoxasarensctBo. Ilepnenaukynsap u HakioHHas. llepneHauKyIApHBIE ILIOCKOCTH.
[Tpu3sHak neprneHIUKYIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbCTBO.

PaccTosHus B mpocTpaHcTBe

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.4. Coneprxkanue y4eOHOro Marepuana
T M X v

copema 0 pe Teopema 0 Tpex mneprneHauKyssapax. Jloka3aTenbCTBO. YTOJNI MEXAY IpsSMOH M
MePIEHIUKYIISIpax

CPHICHIMKYIAPA IJIOCKOCTBIO0. YTOJI MEXAY IIIOCKOCTSIMHU

KombOunnpoBanHoe 3aHsaTHe

Tema 2.5. IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
Paccrosinus B | IPUKJIAJHOTO MOYJIs1)
MPOCTPAHCTBE Pacnonoxxenne mnpsMbpIX W IUIOCKOCTEH B MpocTpaHcTBe IlepneHauKyIsipHOCTH

IpSAMOM M IIOCKOCTH, IApaJUICIbHOCTh JIBYX MPSAMBIX, MEPHEHIUKYISPHBIX
IUIOCKOCTH, MEPIEeHIUKYISIPHOCTD MockocTel CKpeluBaroyecs npsmbie

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 2.6 [pamble u
NJOCKOCTU B CTPOMTENLCTBE,
apXuTEKType

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIA)

coJepkaHue (copep:xanue

[TapannenpHble TPsIMbIE, CKPEIIUBAIONIUECS TPSMbIE, IEPIICHANKYIISIPHBIE TIPSIMbIE
B apXHUTEKTYpe, CTPOUTEITHCTBE

KomMmOnHMpOBaHHOE 3aHSTHE

HpaKTI/I‘-ICCKOe 3aHATHE MNpAamble U NAOCKOCTU B NPAKTUYECKUX 3aJa4ax

HpaKTI/I‘—IeCKOG 3aHATHE PeweHune NPAaKTUKO-OPUEHTUPOBAHHDbIX 3a4a4

HpaKTI/I‘-ICCKOe 3aHATHE PacnonoxeHue npAmMmbIX n niaocKocTen B NPOCTpPaHCTBE.

Tema 2.7
JlekapTOBBI KOOpAMHATHI B
npocrtpaHcTse. Paccrosinue

CogepxaHue yaeOHOTO MaTepuana

JexapToBbl KOOpAMHATHI B IpocTpaHcTBe. [IpocTeilmune 3amaum B KOOpAMHATAaX.
PaccTosHue Mexny IByMsl TOUKaMU, KOOPAUHATHI CEPEANHBI OTPE3Ka
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MCXKAY OBYMs TOYKaMH.
KOOp,Z[I/IHaTI)I CCPpCANHDBI
OTPEC3Ka

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 2.8 Bektopsl B
IIPOCTPAHCTBE.

Yrois Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE

Conepxanue yyeOHOro MaTepuaia

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE W BBIYUTAHME BEKTOPOB. Y MHOXKEHHUE
BeKTOpa Ha yucio. KoMmiaanapHeie BeKTopbl. CKalsipHOE ITPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BeKTOpa o TpeM HEKOMILIaHApHBIM BeKTopaM. KoopauHaTel BEKTOpa,

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

BEKTOPOB CKaJISIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YIOJl MEXAY BEKTOPAMHU, YO 6 I[IK1.1 TIK 1.2.
MEXAY IPSIMOM U MIIOCKOCTBIO, YTOJI MEXAY IIOCKOCTAMH. Y PaBHEHUE IIOCKOCTH. K 2.1
['eomeTpuyeckuii CMbIC ONpeaAeIUTeNs 2X2
KomMmOuHupoBanHoe 3aHsTHe
[Ipaktuueckoe 3anstue CloKeHHWE U BBIYMTAHHWE BEKTOPOB. Y MHOXKEHHE BEKTOpa 2
Ha YUCII0
Tema 2.9 Cogepxanue yueOHOro MaTepuana
Pewenue 3a1a4. | /lekapToBbl KOOpAMHATHI B MPOCTpAHCTBE. BekTopsl B npocTpancTe. CloxeHue u
Koopannatsl u BEKTOpPBI BBIYMTAaHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMIuiaHapHble BEKTOPBI.
CkansgpHoe TIpou3BEAECHHE BEKTOpPOB. PasnmokeHue BekTopa IO  TpeM
HEKOMIUJIaHApHBIM BeKTOopaM. [Ipocreitmme 3agaum B koopauHaTax. KoopauHatsl
BEKTOPA, pACCTOSIHUE MEXAY TOUKaMH, KOOPIAWHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOpAMHATAX, YrOJ MEXJY BEKTOpPaMH, yroyl MExXIy 2
MPsIMOM M MJIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU
Kontponbnas pabota
Pasznen 3. OcHoBbl TpUTrOHOMeTpHH. TpUroHoMerpuyeckue GPyHKINHU 42
Tema 3.1 Coneprkanne y4eOHOT0 MaTeprana OK-01, OK-02,
Paguannas wMepa  yrma | Pagmannas mepa yria. [ToBopoT Touknm BOKpYr Hadana koopawHat. OmnpeneneHue OK-03. OK-04
Tpuronomerpuueckue CHUHYyCa, KOCMHYyCa, TAaHT€HCa U KOTaHIeHCa. 3HAKU CMHYCa, KOCUHYCA, TAHTE€HCA U 6 OK- 05’ OK-0 6,
(GYHKIMM CHHYC, KOCHHYC, | KOTAHTEHCA M0 YE€TBEPTSIM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM, TAHT'€HCOM OI’(-07 '
TaHTEHC, KOTaHI'€HC | U KOTAHT€HCOM OJIHOTO U TOTO K€ yIJia K11 TIK 1.2,
MIPOU3BOJILHOTO yria, | KoMOMHUpOBAHHOE 3aHATHE K 2.1
YHUCIIA.
Tewma 3.2 Coneprkanue y4eOHOro MaTepraa
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OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YTJIOB O

TPUTOHOMETPHUUYECKHE - o.. opMyIIbl IPUBEAECHUS

TOKIECTBA. Dopmynsl | KomOrHMpOBaHHOE 3aHATHE

IIPUBEEHUSA [Ipaktuyeckoe 3anstue IIpeoOpa3oBaHusi NPOCTEHIINX TPUTOHOMETPUUYECKHUX
BBIPAKCHUI

Tema 3.3 Cogepxanue yaeOHOTO MaTepuana

Cunyc, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH [BYX
yIJIOB

Cunyc u KOCHUHYC
NBOMHOTO yria. ®opmyiibl
IIOJIOBUHHOTO yIJIa

CymMma u pa3HocTh cuHycoB. CyMMa M Pa3HOCTh KOCHHYCOB. CHMHYC M KOCHHYC
nBoitHoro yria. @opmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPHUECKUX (YHKIMI B MTPOU3BEIECHUE U TMPOU3BEIACHUS B CYMMY.
BrlpakeHne TpUTrOHOMETpPHYECKMX (DYHKIMI dYepe3 TaHIeHC TOJOBHHHOTO
aprymenra. [IpeobpazoBanus npoCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI

KomOunupoBanHoe 3anstue

Tema 3.4 Cogepxanue yueOHOTo MaTepuana

OyukuuM, HX CcBOHCTBA. | O0NacTh OnpeneneHUs] U MHOKECTBO 3HaYeHHH QyHKuuil. YETHOCTH, HEUETHOCTD,
CrniocoOsl 3aJaHus | nepuoaAnYHOCTh pyHKIMHA. CriocoObl 3aaHus QyHKIMN

GyHKUMHI KoMOMHHPOBaHHOE 3aHATHE

Tema 3.5 Coneprkanne y4eOHOro MaTepuana

Tpuronomerpuyeckue OO6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKIIHIA.

byHKIMKY = cOS X, y = sin
X,y =tg X, y = ctg X, ux
CBOMCTBA U TpapuKu

YéTHOCTh, HEYETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX (yHKInH. CBOMCTBA
u rpaduxu QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

IIpakTueckoe 3aHaTHE MpeobpasoBaHue rpadrKoB TPUFOHOMETPUYECKUX GYHKLNI

Tema 3.6 Coneprxanue yueOHOro MaTepuaa
OO6patHsble OO6parHble Tpuronomerpuyeckue GyHkuuu. Mx cBoiicTBa U rpaduku
TPUTOHOMETPHUUYECKHE
KomMmOuHMpoOBaHHOE 3aHSTHE
byHKIIUU
Tema 3.7 Coneprkanne y4eOHOT0o MaTeprana
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemenne TpUTrOHOMETPUYECKHX YPAaBHEHMM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YPaBHEHHMs, CBOIAILIMECS K KBaJpaTHBIM, peEIIacMble
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pa3I0KEeHNEM Ha MHOKUTEH, OTHOPOAHBIE.
[Ipocreiimune TpUroHOMETpUYECKHE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 3.8 Cogepxanue yaeOHOTO MaTepuaa

Cucrembl CucTembl MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUN 2

TPUTOHOMETPUYCCKUX Komb6unupoBanHoe 3aHsatue

ypaBHEHHI [IpakTHueckoe 3aHATHE PelleHMe TPUTOHOMETPUYECKUX YPaBHEHWUI 2
IIpakTrueckoe 3aHsATHE PelueHne TPUroHOMETPUYECKMX HEPABEHCTB 2
IIpakTrueckoe 3aHATHE PeleHne TPUroHOMETPUYECKMX YPaBHEHUI C UCMO/b30BaHNEM 2
CBOMCTB QYHKLMIA
IIpakTrueckoe 3aHATHE PelweHne TPUroHOMETPUYECKUX HEPABEHCTB C UCMO/Ib30BaHUEM 2
CBOMCTB QYHKLMIM

Tema 3.9 Coneprxkanue y4eOHOro Marepuana

Pemienne  3amav.ocHoBEI | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB B TOM YMCIIE C MCIOJb30BaHUEM 2

Tpuronomerpuyeckue CBOWCTB (yHKLIUH.

byHKIIUU KonTponbnas pabota

Paspen 4. NMpoussogHaa u nepBoobpasHan GyHKUUN 54

Tema 4.1 Copepxanue yaeOHOTO MaTepuana

Ilonatne  mpousBoaHOH. | OmpeeneHne YKUCIOBOM TMOCIEA0BATENBHOCTH M CIOCOOBI ee 3amanus. CBolicTBa

@opMynel M TpaBWia | YUCIOBBIX TOCienoBaTeNbHOCTEH. OrmpeneneHue Ipeena MOoCiIeI0BaTeIbHOCTH. OK-01, OK-02,

muddepeHpoBaHus Beruucnenne  mpenmenoB  mocnenoBatenbHocTe.  [lpemen  pyHkmum  Ha 4 OK- 03’ OK-04,
o6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenne aprymenra. [Ipupamenue OK-0 5’ OK-06,
byHkuu. 3anayd, MNOpPUBOJALIME K MOHATHIO MNpOoM3BOAHOH. OrmpeneneHue 012_07
MPOU3BOAHON. ANTOPUTM OTHICKAHUS MPOU3BOIHOMN MK1.1TIK 1.2.
KoMOunmpoBanHoe 3anstue K 2.1
[IpakTrueckoe 3aHsATHE BrrunciieHne npou3BOAHBIX (QYHKIIMI 2
[IpakTnueckoe 3aHATHEBBIUKCIEHHE TPOU3BOAHBIX JJIEMEHTApHBIX  (QYHKIUH ¢ 2

UCIIOJIb30BaHHUEM MpaBwi U popmyt auddepeHmpoBaHust

Tema 4.2

Copepxanne yaeOHOTO MaTepuana
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ITonsTie 0
HETIPEPBHIBHOCTU (PYHKITUH.
Meton nHTEpBaAIOB

[Tonsitue nHempepwsiBHOW GyHKIMH. CBoWcTBa HempepbiBHON (yHKIUU. CBS3b
MEXly HEeMPephIBHOCTHIO U U PepeHupyeMocThi0 (PYHKIIUU B TOYKE. AJITOPUTM
pelleHus] HEPABEHCTB METOI0M HHTEPBAJIOB

KomOunupoBanHoe 3anstue

IIpakTudeckoe 3ansaTre Penenns HepaBeHCTB METOIOM HHTEPBAIIOB

Tema 4.3 Coneprkanue yaeOHOro MaTepuasa
I'eomerpuueckuii U | [eoMeTpuYecKuil CMBICT TIPOU3BOJHONW (YHKIUH — YIIIOBOW KOX(P(UIIMEHT
buznueckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
MIPOU3BOTHOM (GYHKIMH. AJITOPUTM COCTaBJICHHSI YPaBHEHHUs KacaTeJbHON K Tpaduky (QyHKIHH
y=f(x)
Komb6unnpoBanHoe 3aHaTue
[Ipaktyeckoe 3aHsitue CocTaBlicHHE YpaBHEHHs KacaTelbHOH K Tpaduky (HyHKIUU
y=f(x)
IIpakTnueckoe 3aHsaTue ['eomerpmuecknit U (U3NYECKUH CMBICT NPOM3BOAHON IIPH
peIIeHrH 3a/1a4.
Tema 4.4 Coneprxkanue yaeOHOro MaTepuana

MOHOTOHHOCTb  (DYHKIHH.
Touknu skcTpemyma

Bo3pacranue u yObIBaHME (QYHKIMH, COOTBETCTBHE BO3pPACTaHUS U YOBIBAaHUS
¢GyHKIMM 3HaKy nOpou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIETO MOPSAIKA,
COOTBETCTBUE 3HAaKa BTOPOM MPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
oTpe3ke. 3ajjaud Ha MAKCUMYM U MUHUMYM. [IoHSTHE acMMNTOTHI, CIOCOOBI HUX
onpezeneHus. AJITOPUTM HCCIEIOBaHUS (YHKIMHM W IOCTPOEHHUS ee rpaduxa c
MOMOIIbIO TPOU3BOAHOMN. J[poOHO-TMHEHAST PyHK1INS

KomMmOuHMpoBaHHOE 3aHSTHE

HpaKTI/I‘-ICCKOC 3aHATHUC 321,[[21‘11/1 Ha MAaKCUMYM U MUHUMYM.

Tema 4.5
HccnenoBanune QyHKIHA U
MOCTPOEHUE TPaPUKOB

Cogepxanue yaeOHOTO MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE TparKOB.

KomMmOuHMpoOBaHHOE 3aHSTHE

[IpakTuueckoe 3anstue VccnenoBanue GpyHKIMNM HA MOHOTOHHOCTb U MOCTPOCHHE
rpauKOB C TOMOILBIO TPOU3BOIHON
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Tema 4.6 HauOospliee u

Copepxanue yueOHOro MaTrepuana

HauMEHbIIIee 3HayeHus | HaxoxaeHne HauOONbIIEr0 M HAWMEHBIIETO 3HAYeHWH (QYHKIMH, MOCTPOCHHE
byHKIIUU rpaMKOB MHOTOYWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHAIHU3a
KomOunupoBanHoe 3anstue
[IpakTnueckoe 3ansitue  Iloctpoenne rTpaduKOB C HCIOIB30BAaHHMEM armapara
MaTeMaTHIeCKOr0 aHan3a
Tema 4.7 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE coJep:KaHue (copep:xaHue
Haxoxnenue NMPHUKJIATHOT0 MOTYJIA)

ONTUMAJIBHOTO pPe3yibTaTa
C TIOMOIIBIO MPOU3BOTHOM
B MMPAKTHYECKHUX 3a7a4ax

Haumensliee 1 HanOoIbIIIee 3HAYEHUE (1)YHKI_[I/II/I

HpaKTI/I‘ICCKOG 3aHATHUC

Tema 4.8

AHanutudeckue peuieHus

Coneprxkanue ydeOHOro Marepuana

@opmyiel 1 npaBuita auddepennupoBanusi. MccnenoBanue GyHKIUN ¢ TOMOIIBIO

3amaqu 0 CBOWCTBAX | npou3BoHOi. Haubonbinee n HauMeHbIIee 3HAYeHHs (yHKIIHHI
TIPOU3BOHOH [IpakTHYECKOE 3aHSATHE
Tema 4.9 Coneprxanue yueOHOro MaTepuaa

[TepBooOpazHas (pyHKIMH.
[IpaBuna HaXO0KICHUS
epBOOOPA3HBIX

3amaya O BOCCTAaHOBJIEHUM 3aKOHA ABW)KEHHS II0 M3BECTHOH cKopocTH. [loHsTHE
uHTerpupoBanus. O3HAKOMJICHHE C TIOHSITHEM MHTETpajia U TEepBOOOpPA3HOM s
¢yukun y=f(x). Pemenue 3amauy Ha cBA3b NEPBOOOpPA3HON M €€ MPOU3BOJIHOM,
BBIYHCIICHHE TEepBOOOpa3HOM it maHHOW (QyHkiuu. Tabmuma Qopmyn s
HaXO0X/IeHUs NepBooOpa3HbIX. M3ydueHne npaBuiia BEIUMCICHUS IEPBOOOpa3HON

KOM6I/IHI/IpOBaHHOC 3aHATUC

[IpakTrueckoe 3aHsTHE V3ydeHne npaBuiia BBIYUCICHUS IEPBOOOPa3HON

Tema 4.10

[momane KpUBOIMHEUHOU
Tpamneunu. dopmyna
HrroTona — JleiOonunia

Conepxanue yuaeOHOro MaTepraia

3agauu, MPUBOMSIIME K TMOHATHIO OINPEIETICHHOTO HHTErpaja — O BBIYUCICHUH
IJIOMIAANM  KPUBOJWMHEWMHOW Tpamemuu, O TnepeMemeHud Todku. [loHsTue
ONPEAECNEHHOIO  HMHTErpaa. ['eomeTpuyeckuii ©  (QUUYECKHA  CMBICIT
omnpenenenHoro uarerpaia. ®opmyna Hetorona— JleitOnua

KoMOuHMpoBaHHOE 3aHsTHE

Tema

Cogepxanne yaeOHOTO MaTepuana
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4.11HeonpeneneHHbIN "
onpeaeneHHbI nHTerpanbl

HeonpegeneHHblli 1 onpegeneHHbln uHTerpansl MoHATME 06 onpegeneHHOM MHTerpasne
KaK Niowaaun KpMBOAMHENHOM Tpaneunn OnpeaeneHHbli MHTETPAN B XKU3HM

KomOuHupoBanHoe 3aHsTue

Tema 4.12 Pemrenue 3aga4 Ha
MPUMEHEHUE WHTETpalia Jyis
BBIYUCIICHUS (hu3HYECKUX

BEJINYNH U IUIOAACH

IIpodeccnonaIbHO-OPHEHTUPOBAHHOE
MPUKJIATHOTO0 MOYJIf)

cojlepKaHue (comep:xaHue

['eomeTprueckuii cMmbICi oOmpenesieHHoro wuHrerpaina. Popmyna HproToHa -

JleliOHuma.
[IpakTHYeCcKOe 3aHATHE 2
Tema 4.13 Coneprxkanue y4eOHOro Marepuana
Pemenue 3aj1aq Ha | TlepooOpa3nas Gpyukiuu. [IpaBuia HaxoxaeHus iepBooOpasHbix. Ee npumenenne
NPUMEHEHHUE MPOU3BOHON | TpaxTyueckoe 3ansTnellpHMeHeHMe TPOU3BOIHOI 2
1 niepBoobpasHoi [IpakTuueckoe 3anstue [puMeneHue nepBoodpasHoit 2
KourponbHast pabora 2
Pa3nes S. MHOrorpaHHHMKH H TeJ1a BpallleHust 56
Tema 5.1 Coneprxanue yueOHOro MaTepuala
Bepmmnbl, pebpa, rpanu | [ToHsTHe MHOrorpaHHuka. Ero sneMeHThI: BepuIMHBI, peOpa, rpanu. JluaroHains.
MHOTOTpaHHHUKa Ceuenue. Boinmykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH
KomMmOuHupoBaHHOE 3aHsTHE 2
Tema 5.2 Coneprxanue yueOHOro MaTepuasa OK-01, OK-02,
lpusma (HaxiioHHast, mpsimasi, | [Tonstue mpusMbl. Ee ocHOBaHus U GOKOBbIe TpaHu. Beicota mpusmbl. IIpsmas u OK-03, OK-04,
) OK-05, OK-06,
TpaBHIIbHAs) 1 €€ JIEMEHTBl | HaKTOHHAS npusMma. [IpasunbHas npusma. Ee ceuenue OI’(- 07
KoMOMHHPOBAHHOE 3aHATHE 2 K11 K 1.2.
Tema 5.3 Copneprxanue yueOHOro MaTepuaia K 2.1
Mapannenenunes, ky6 [Tapannenenunen, cBolcTBa HPSMOYTOJIBHOTIO Mapamenenunena, kyo. CeueHue
KyOa, mapajuienenumnesaa
KomOuHmpoBaHHoe 3aHsATHE 2

Tema 5.4
[Tupamupa, ee 3eMEHTHI

Cogepxanue yaeOHOT0O MaTepuana

Ilupamuga u ee »snemeHThl. Ceuenne mnupamunbl. [lpaBunbHas nupamuaa.
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VYcedenHnas nupamuia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 5.4
CeyeHna MHOrorpaHHMKOB

Copepxanue yueOHOro MaTrepuana

Ceuenne (mapamienbHoe ocu.ocHOBaHMIO). CeueHue KyOa, CEUEHHE IPU3MBI,
CEUYCHHUE MUPAMUIbI

KomOunupoBanHoe 3anstue

Tema 5.5
CummeTpua B Kybe,
napannenenunene, npusme,

Conepxanue yaeOHOro MaTepuaia

Cummerpusi. Cummerpudnblie Gurypsl. CuMmmeTpuunble Tena. Ock CHMMETPUNN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

nupamuge
Tema 5.6 Copneprxanue yueOHOro MaTepuaia
IIpaBuibHbBIE [TonsiTHE MpaBUIBHOIO MHOrOrpaHHUKa. CBOMCTBA MPaBUIIbHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKHU ux | KomOMHUpOBaHHOE 3aHATHE
CBOMCTBA
Tema 5.7 Coneprkanue ydeOHOro MaTepuana
Ilnomans noBepxHocTH | [Tnomane 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUJIbI
MHOTOTpaHHHUKOB. KoMOMHHPOBaHHOE 3aHSATHE
[TpakTHdeckoe 3aHATHE BbluncneHme nnowaseit NoBepxXHOCTe MHOTOrpaHHUKOB
Tema 5.8 Coneprkanue y4eOHOro MaTepuana

[Ipocreitmue KoMOMHAIIUN
MHOTOTPaHHUKOB

KomM0OuHamu reomeTpuieckux Tell.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.9
Tena Bpamenus. Llunuuaap

Cogepxanue yaueOHOTO MaTepuana

Hunmuuap u ero anemenTsl. CedeHne MUIMHAPA (MTapajuieIbHOe OCHOBAHUIO U OCH).
Pa3Beprka nmimHapa

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 5.10
Tena Bpamenus. Konyc

ConeprxaHue 3aHATUS

KOHyc u ero osiaemeHTel. CeucHue KOHYCa (napannenLHoe OCHOBAaHUIKO H
mpoxoadmec 4epe3 BepH_II/IHy), KOHHYCCKHEC CCUCHUA. Pa3BepTKa KOHYCa

KomMmOuHMpoBaHHOE 3aHSTHE
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Tema 5.11
Tena Bpamenus. [lap

Copepxanue yueOHOro Marepuala

Hlap u cdepa. B3aumuoe pacronoxkenue cdepsl U 1iockoctu. Cedenue mapa,
cdepsl

KomOunupoBanHoe 3anstue

[IpakTrueckoe 3ansaTHE M300paskeHue TeNl BpalIeHHs Ha TUIOCKOCTH.

[TpakTrueckoe 3ausTue CeueHus KOHyca, HUIHHIPA, [Iapa

Tema 5.12 Coneprkanue ydeOHOro Marepraia
O6bem npsMoyroneHoro | [Tonsarue o6 oOobeme Tenma. O0beM Kyba M MPSIMOYTOJBHOTO IMapaICIICIUIICA. .
napamienenunena.  O6veM | Orpomenne 06bEMOB MOTOOHBIX TEll.
Kyba. KoMOMHHPOBaHHOE 3aHSTHE
Tema 5.13 Cogepxanue yueOHOTo MaTepuana
OOBembl MPAMOM TIPU3MBL 1 [ OFpen npusMbl  O0beM  1uamHapa. DOpMyIbl UId  HAaXOXKICHUS OO0BEMOB
IR ADA. MHOTOTPaHHHUKOB U TE€J BPAIICHUS
KombOunnpoBanHoe 3aHsaTue
Tema 5.14 Coneprkanue y4eOHOro MaTepuana
OGbembl HHpaMUbl n | O0beMbl mnHpamMuAbl U KoHyca @opMynbl i1 HaXOXAEHUS OO0BEMOB
KOHyCa. MHOT'OIPaHHHUKOB U TEJI BpallleHUs
Komb6unMpoBaHHOE 3aHATHE
Tema 5.15 Copepxanue yaueOHOTO MaTepuana

Ob6vem mapa. OrtHouIeHHE
00BbEMOB MOJJOOHBIX TeT

O6bem mrapa. @opmynbl s HAXOXIEHHS 00beMOB Ten BpamieHus. [logoOue
ITopoOHBIE TETA

KomMmOuHMpoOBaHHOE 3aHSTHE

Tema 5.16
O6o00menne mpeacTaBiIeHUi
(0} IIPpaBUJIBHBIX
MHOTOTpaHHUKax (TeTpaszp,
KyO, OKTa’ap, IOJeKa’Jp,
HKOCAdIP).

Conepxanue yuaeOHOro MaTepraia

Hcnonb3oBanre KOMOUHAIIMNA MHOTOTPAaHHUKOB. TeTpasap, Ky6, OKTasap, AoAeKasap,
MKocasap.

HpaKTI/I‘-ICCKOC 3aHATUC
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Tema 5.17 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJep;KkaHue (copep:xanue 2
[lpumepsl  CUMMETPHA B | MPUKJIAJTHOTO MOXYJIsI)
npodeccuun
CumMeTpus B IpUPOJIE, ApXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3anarue
Tema 5.18 Cogepxanue yaeOHOTO MaTepuaa
Haxoxnenue 00beMoB, O6bem Kkyba u mnpsMmoyroibHoro mnapamwienenunena OTHoIIeHHE OOBEMOB
UTOMIA/IeN TIOBEPXHOCTEH MONOOHBIX TEN. OO0bembl mpamMuabsl U KoHyca. OObem mmapa Ilnomans
MHOTOTPaHHHKOB, Tl MOBEPXHOCTHU Ky0a, mapasuieNenuneia, Ipu3Mbl, TUPAMUIbI
PPATIEHI [IpakTnueckoe 3aHsTHE HaxoxaeHue 00beMOB MHOTOIDAHHUKOB 2
IIpakTrueckoe 3aHsTue HaxoxaeHne 00beMOB Tel BpalCHUsI 2
[Ipaktyeckoe 3anATHe [Tnomaau NOBEPXHOCTEH MHOTOTPAHHUKOB 2
[Ipaktuyeckoe 3aHATHE [TnoImaaM TOBEPXHOCTEN TEJ BpAILICHHS 2
Tema 5.19 Cogepxanue yueOHOro MaTepuana
KombuHauum = =
Haxoxnenne o0beMOB, IIiom@aaeld MOBEPXHOCTEH  MHOTOTPAHHUKOB, TN BpAIlICHHS.
MHOTOTpaHHMKOB 1 Ten KomOunanuu ten. KoMOuHamm MHOMOrpaHHUKOB
BRALLEHUA KomM6unupoBanHoe 3aHsTre 2
KonrtposnbHast pabora 2
Pa3nea 6. Crenenn n xopHu. CteneHHas GyHKuus 52
Tema 6.1 Coneprxanue yueOHOro MaTepuaia
Crenennass QyHKuus, ec | [IonsaTne KOPHS N-Of CTENeHM W3 jAeficTBuTenbHOro uncna. dynkmumn y = Vx ux
CBOMCTBA ;{Boohzlg;zi u rpaduku. CBolicTBa KOPHS N-Ol CTENEHU , OK-01, OK-02,
pPOBaHHOE 3aHATHE OK-03, OK-04,
Tema 6.2 Coneprkanne y4eOHOT0 MaTeprana OK-05, OK-07
ITpeoOpa3oBanue [IpeoOpazoBanue UpparMOHATBLHBIX BIPAKECHHIA [K1.1 K 1.2.
BBIDAKEHUN C KOPHAMH N- | [IpakTHUYECKOE 3aHATHE 2 IIK 2.1

OU cTeneHu

Tema 6.3
CBoiicTBa CTEIIEHU C
parMoHaIbHBIM U

Coneprkanne yaeOHOro MaTeprana

[TonsiTve cTemneHu c JOOBIM palMoHaJIbHBIM MOKa3areneM. CreneHHble (YHKIINH,
WX CBOMCTBA U Tpaduku
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JNIEUCTBUTEILHBIM KoMmOuHMpOBaHHOE 3aHSTHE
MOKa3aTesIMU
Tema 6.4 Coneprkanue ydeOHOro Marepraa

CTeneHHble  QYHKUMK,  UX
CBOWCTBA U rpaduKn

Onpenenenne creneHHoi (yHkuuu. Vcmonb3oBaHWE €€ CBOWCTB MPHU PEUHICHUH
YpaBHEHUI U HEPABEHCTB

HpaKTI/I‘IeCKOC 3aHATUC

Tema 6.5
HppaunonaibHbie
YpaBHEHUSI U HEPABEHCTBA.
Meroas! ux pemeHus

Copepxanue yueOHOro MaTepuana

PaBHOCWIIBHOCTh HMppalMOHANbHBIX YpaBHeHUW Metonsl ux pemeHus. Pemenue
UppalMOHATIFHBIX YpaBHEHHH Pelienue upparnroHanbHbIX HEPAaBEHCTB

KOM6I/IHI/IpOBaHHO€ 3aHATHC

[IpakTuyeckoe 3aHATHE PelwleHne MppaLMoHabHbIX YpaBHEHWI

Tema 6.6

CreneHHasn
oyHrumallokaszaTenpHas
¢byHKIUS, ee CBOICTBA

Cogepxanue yueOHOro MaTepuana

CreneHb ¢ HpPOU3BOJBHBIM  JIEHCTBUTENBHBIM IOKazareneM. OmpenencHue
nokaszareiabHON (yHKIMH, ee CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHUEM
nokazareiabHOl (yHKuMU. Perenne moxasaTenbHBIX YpaBHEHUH ()yHKIMOHAIBHO-
rpauuecKuM MeToI0M

KombOununpoBanHoe 3aHsTHe

Tema 6.7
[Toka3arenbHbIE
ypaBHEHUs U HEPABEHCTBA

Copepxanue yaeOHOTO MaTepuana

Pemienne moka3aTelbHBIX ypaBHeHI/Iﬁ METOAOM YypaBHUBAHHUA HOKaSaTCHeﬁ,
METOJIOM BBEICHHUS HOBOM HepeMeHHOﬁ, (bYHKI_II/IOHaJ'IBHO'Fpa(I)I/I"IeCKI/IM MCTOA0M.
Penienne nmoka3aTeabHBIX HEPaAaBCHCTB

KombOununpoBanHoe 3ansTHe

Tema 6.8
Cucrempl 1OKa3aTEJIbHBIX
ypaBHEHUH

Conepkanne yuebHoro matepuana. [lokazarens crenenn. CriocoObl pereHus

CucreMbl TOKa3aTeIbHBIX ypaBHeHPIfI. Pemenue cucremsl criocooom HOACTAaHOBKH,
3aMCHBI HCpCMCHHOfI

[IpakTrueckoe 3aHsATUEPeLLEHNe NOKa3aTe/IbHbIX YPaBHEHUN

HpaKTI/I‘-ICCKOC 3aHATHE PelweHne noKasaTesibHbIX HEPaBEeHCTB

Tema 6.9
Jlorapupm qucia
Jecaruunspiit u

Conepxanue yuaeOHOro MaTepraia

Jlorapupm uucna. Omnpenenenue jorapudma. JlecaTUUHBII M HaTypaJbHBINA
aorapudmsl. Yucio e
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HaTypaJbHbBIN Jorapudmsl,
YHCIIO €.

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.10
CaoiicTBa Ja0rapugmMoB

Copepxanue yueOHOro MaTrepuana

OcHoBHOe norapumuyeckoe ToxaectBo. CpoiicTBa sorapudmon. Omneparus

Onepanus JorapupMUpPOBAHUS

norapuMUpPOBaAHUS KomOuHMpOBaHHOE 3aHATHE

Tema 6.11 Cogneprkanue ydeOHOro MaTepraia

Jlorapudmuaeckas Jlorapudpmuueckas ¢pyakuus. CBoicTBa jorapuMuiecKkon HyHKIHH.

¢byHKLUs, ee CBOWCTBA

KomMmOuHupoBanHoe 3aHsTue

Tema 6.12

Coneprkanue y4eOHOro Martepuana

Jlorapudpmuueckue [Tonstne norapupmudeckoro ypaBHeHHs. Omnepanusi MOTCHIUpPOBaHHUA. 1pu
YPaBHEHUH. OCHOBHBIX METOJa pelIeHHs JIorapu(MUUECKUX YpaBHEHMH: (YHKIMOHAIBHO-
Jlorapudpmuueckue rpa¢puyeckuif, MeTOji NOTEHIMPOBAHUS, METOJ BBEACHUS HOBOW IEPEMEHHOM.
HEPABEHCTBA. Cucremsl | Jlorapudpmudeckue HepaBeHCTBA AJNTOPUTM pPELICHUS CHUCTEMBl ypaBHEHHI.
JorapupMUUECKUX PaBHOCHIIBHOCTD JIOrapu(pMHUYECKHX YPABHEHUI U HEPABEHCTB

ypaBHEHUH Komb6unupoBaHHoe 3aHsaTHE

Tema 6.13 IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE coJep:RaHue (conep:xanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NPHUKJIATHOT0 MOAYJIfA)

[Tpumenenune norapudpma. Jlorapupmuueckas coupans B npupope. Ee
MaTeMaTHUYECKHE CBOMCTBA

[TpaxTnueckoe 3anstueJlorapumMel B Ipupojie U TEXHUKE

[IpakTrueckoe 3aHaTue NprmeHeHue norapudma.

Tema 6.14Vcnons3oBanne
OCHOBHBIX METOJIOB PELICHHS
J0rapu(pMUIECKUX
YpaBHEHU I

Cogepxanue yaeOHOTO MaTepuana

Mertonbsl pemieHus JOrapuMUYECKUX YPaBHEHHH :(QyHKIMOHAIBLHO-Tpa(UUeCcKui,
MCTO/J MOTCHIIUPOBAHUA , MCTO/] BBCICHUSA HOBOH HCpeMCHHOfI

IIpakTrueckoe 3aHATUE Hcnonp30BaHME  OCHOBHBIX ~ METOJOB  PEILEHUS
JorapupMUIEecKuX ypaBHEHHUH: QyHKIMOHATIBHO-TpapUUECKIA, METO. TOTCHIIUPOBAHUS

IIpaktrueckoe 3ausaTHe Vcmonp30BaHNE OCHOBHBIX METOJOB PEIICHUS JOTAPUPMUICCKUX
YpaBHEHUI: METOJl BBEICHUS HOBOI epeMEeHHOMN
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Tema 6.15

Copneprkanue yueOHOTO MaTepuaa

Pemenune cucreM | Cuctema Jorapu()MHUUECKUX ypaBHEHUH, CUCTEM JIOTapu(MUIECKIX HEPABEHCTB
ITOKa3aTCJIbHBIX " | [IpakTrueckoe 3aHsATHEPeWweHMe cMcTem NOKasaTesIbHbIX YpaBHEHU
Norapu)MUYECKUX [IpakTrueckoe 3aHSITHEPelweHe cucTem N0rapnudMUYECcKUX YpaBHEHU 4
YpaBHEHUU
Tema 6.16 Cogepxanue yaeOHOTO MaTepuaa
Pewmenne 3aga4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedmmx  orapupMHUECKHX
Jlorapudmer. YpaBHEHUI, HEPABEHCTB 2
Jlorapudmuaeckas KoHTtposbHas padota
byHKIUSA
Pa3nes 7. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BePOSITHOCTEM 30
Tema 7.1 Coneprxkanue y4eOHOro Marepuana
OcHoBHbIE noustus | [lepecranoBku, pazmeneHusi, coueranusi. COBMECTHbIE U HECOBMECTHBIE COOBITHS.
koMmOuHatopuku Cobbitue, | TeopeMbl 0 BEpPOSITHOCTH CyMMbI COOBITHIA. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCUMBIC U 2
BEPOSTHOCTH COOBITHS. He3aBUCHMBbIE COOBITUS. TeopeMbl O BEpOSITHOCTH IPOU3BEACHUS COOBITHIA.
KomOunupoBanHoe 3aHsTHE. OK-01, OK-02,
[TpakTrueckoe 3ansTue CioxeHne BeposTHOCTEN 2 OK-03, OK-04,
[TpakTrueckoe 3aHsATHE Y MHOXKEHHE BEPOSTHOCTEN 2 OK-05, OK-07
Tema 7.2 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE coepKaHue (conep:xanue IK1.1 TIK 1.2.
BeposiTHOCTB B | IPUKJIATHOTO MOTYJIs) IK 2.1
npo¢eCcCHOHATBHBIX OTHOCHTENBHAS YacTOTa COOBITHS, CBOMCTBO ee yCTOM4YMBOCTH. CTaTHCTHYECKOE
3aa4ax omnpezeneHue BepossTHoCcTU. O1ieHKa BEpPOSTHOCTU COOBITUS
[TpakTrueckoe 3ansTHE BeposTHOCTD B MpodeccroHalbHbIX 3aa4ax 2
ITpakTrueckoe 3aHsITHE CTaTUCTUUECKOE ONPEICICHHE BEPOSTHOCTH. 2
IIpakTrueckoe 3aHsaTHE OLieHKa BEPOSTHOCTU COOBITHSI. 2
HpaKTI/ILICCKOC 3aHAaTHE Permenne MPpUKIIAAHBIX 3a/la4 ¢ NMPUMCHCHUCM BCPOATHOCTHBIX 2
METOJ/I0B
Tema 7.3 Copneprxanue yueOHOro MaTepuaa
JuckperHas  ciy4aiHas | Bugel crmyuaiiHbix BennuuH. OmnpeneneHue JAUCKPETHOM CIIyd4aifHOW BEMYMHBI.
BEIIMYHMHA, 3aKOH ee | 3aKkOH pachpefeneHus JTUCKPETHOM CiydyahHOW BenuuuHbl. Ee 4ucioBbie
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pacrpeiesneHus XapaKTePUCTHKU 4
KomOunmnpoBaHHoe 3aHsATHE
[IpakTrueckoe 3ansaTue OnpeneneHne TMCKPETHON CITydaifHOW BETHYHHBI 2
Tema 7.4 Cogepxanne yaeOHOTO MaTepuaa
3agaun  Mmaremartudeckod | Bapuanmonneii  psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHUKU psJia HAOII0JaeMbIX TaHHBIX
KomOunmnpoBaHHoe 3aHsATHE
2
Tema 7.5 IIpodeccrnonaibHO-OPUEHTHPOBAHHOE coaepxaHue (copep:xanue
[lepBuunas 00paboTKa | MPUKJIATHOT0 MOTY.JIS)
CTaTUCTHYECKMX  JaHHbIX | CocTaBieHHe TaONUIl M AMarpaMM Ha mpakThke. ['paduueckoe Mx mpeacTaBieHuE.
Mpaduyeckoe Haxoxaenue cpelHUX XapaKTepUCTHK, HAOII0JaeMbIX JTaHHBIX
npeacrasieHne KoMOuHHMpOBaHHOE 3aHATHE 4
CTaTUCTUYECKUX AaHHbIX
Tema 7.6 Coneprxkanue y4eOHOro Marepuana
Pemenue 3a1a4. | DneMeHTsl KoMOMHAaTOpuKU. CoOOBITHE, BEPOSATHOCTH COOBITHS. CloXeHue WU
OneMEHThI YMHOKEHHUE BEPOSATHOCTEN
KOMOUHATOPUKH, KonrponbHas pabora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pa3nen 8. YpaBHeHUs1 M1 HEPABEHCTBA 18
Tema 8.1 Coneprkanue y4eOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCMIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHus. OCHOBHBIE TEOPEMBI OK-01. OK-02
YPaBHEHHMH M HEPABEHCTB. | pABHOCWJIBHBIX MEpeXoJax B YpaBHEHUSIX M HepaBeHCTBax. OOIue METOAbI OK-0 3’ OK-0 4'
OOG1ye METObI PEIEHNsT | peleHHs YpaBHEHHIA: Mepexo]] OT paBeHCTBA (YHKIMH K PaBEHCTBY apryMEHTOB 4 OK-OS’ OK-OG,
JUI. MOHOTOHHBIX (DYHKLIMH, METOJ Pa3ioKEeHUsI Ha MHOXXHUTEJH, METOJ BBEIACHUS OI’C- 07 '
HOBOM NEPEMEHHOM, PyHKIIMOHAIbHO-TpapUUIEeCKU METO T K11 TIK 1.2.
Komb6unupoBanHoe 3aHsaTue K 2.1

Tema 8.2
I'padpmueckuit METOJ
peleHns yYpaBHEHUH,

Coneprkanne yaeOHOro MaTeprana

OO01re MeTo/Ibl peleHUs HEPaBEHCTB: MepeXo/1 OT CPAaBHEHUS 3HAYCHUN (PYyHKITHIA
K CpaBHEGHUIO 3HAYCHUH apryMeHTOB [UII MOHOTOHHBIX (YHKIMHA, METOA
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HEPaBEHCTB WHTEPBAJIOB, (PyHKIIMOHATbHO-Tpadudeckuii MmeTo. ['paduuecknii MeTo pelICHUs
yYpaBHEHUN U HEPABEHCTB 4
Komb6unupoBanHoe 3ansatue

Tema 8.3 Cogepxanue yaeOHOTO MaTepuaa

VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Monynss mo onpeaenenuto. Ilpocreiimme

C MOJYyJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCWIBHBIX IIEPEXOJ0B B
OTIpe/IeNICHHBIX TUIaX YpaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
Komb6unupoBanHoe 3ansatue

Tema 8.4 Cogepxanue yueOHOro MaTepuana

VYpaBHEHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [IpocTeiiive ypaBHeHUSI U HEPABEHCTBA C [TapaMeTPOM

C mapameTpaMu KoMOuHMpOBaHHOE 3aHSITHE 4

Tema 8.5 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cojiepKaHue (conep:xanue

CocraBiieHHEe M peELICHUE | MPUKJIATHOTO MOTYJIsl)

npodeccHoHaNbHBIX 3a/au | PemieHne TEKCTOBBIX 337124 MPOPECCHOHATBLHOTO COICPIKAHHS

C TIOMOIIIBIO YPaBHEHUI [TpakTHyeckue 3aHITHS 2

IIpomexyTounasi arrectanus (JK3amMeH) 4

Bcero: | 340
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3. YcaoBus peaju3anu NporpaMmMbl 001eo0pa3oBaTe IbHON JUCIUIIJIMHBI

3.1. lns peanu3anuM MPOrpamMMbl THCHMIIMHBI NPeAYyCMOTPEHbI CJeAylolue crenuaabHbie
MOMelleHHusI:

Peanuzanus mporpaMMbl AUCUUIUIMHBI OCYIIECTBIICTCS B yUeOHOMKAaOWHETEMaTEMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHETa:

- MOCAJIOYHBIE MECTA M0 KOJIMYECTBY O0YJArOIINXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHUATIOB;

- 3aJJaHMs JUI1 KOHTPOJIBHBIX PadoT;

- po(heCCHOHATTLHO OPUCHTUPOBAHHBIC 3a/IaHMUS,

- MaTepHualIbl HK3aMeHa.

TexHuueckue cpencTra 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIIEH3HOHHBIM IIPOrPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl

1. Ans peanusanuu nporpammbl 6MOIHoTeuHbIN (OHJ 00pa30BaTeNIbHON OpraHnu3alul UMEET
NeYaTHBIC W/WIIN JICKTPOHHBIE 00pa30oBaTeIbHbIC U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH/IOBAaHHEIE
U1 UCTIOJIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE, HE CTapILIE MSTH JIET C MOMEHTA U3/1aHusl.

Jlureparypa

Jas1 o0yuaommxcst

OcHOBHbBIEC HCTOYHHKH:

1. MaremaTuka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHAIN3a, TeOMeTpHs. Anredpa u Havaga

MareMaTtuyeckoro ananusa (B 2 4actax) (B 2 wactsax). 10-11 kmacc. Yacts 1: MopakoBuu

A.I'., Cemenos I1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; nox peaaxuueit Mopakosuua Al

"MOLL MHEMO3HNHA".

2. Marematuka: anreOpa M Hayaja MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus. 10-11

kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsenienue, 2022.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

1. BammakoB M.M. Matemartuka: yueOHUK JUIS CTY/l. YUPSKICHUH cpea.npod. oOpazoBanus. — M.,
2021.

2. Aranacsu JI.C. u n1p. MaTemaruka: ajireOpa v Hadajla MaTeMaTHYECKOT0 aHaIN3a, TCOMETPHSL.
I'eomerpust. 10-11 k., I[Ipocsemenne 2022

3. Mopaxosud A.I'., Cemenos I1.B. Matemaruka: anredpa u Hayajga MaTeMaTHYECKOTO aHAIIN3A,
reoMerpus. Anrebpa u Havyajga MatemMaTrdeckoro aHanmmsa. B 2 4. 10-11 . [IpocBenienne 2022

3.]'[eKTp0HHbIe H3JaHUA

1. Beepoccuiickue natepreT-onmumnuansl. - URL: https://online-olympiad.ru / (nara
obpamenust: 12.07.2022). - TekcT: 3MeKTPOHHBIH.

2. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mata oopamenwust: 08.07.2022). - TekcT: 2JIEKTPOHHBIH.

3. HNudopmanmonnas cucrema «EanHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (nata oopamenus: 02.07.2022). - TekcT: 37eKTPOHHBIH.

4. Hayunas snexkrponnas 6udnuoreka (HObB). - URL: http://wwwe.elibrary.ru (nara
obpamenusi: 12.07.2022). - TekcT: 3J7eKTPOHHBIH.
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5. OTkpbITHIH KOUTEMK. Matematuka. - URL: https://mathematics.ru / (mata obpareHwust:
08.06.2022). - TekcT: 3NeKTPOHHBIH.

6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 37eKTPOHHBIMH.

1. CrpaBOYHUK 110 MaTEMaTUKe JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obparmienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpennsis MaTemaTuueckasi uHTepHeT mkoda. - URL: http://www.bymath.net/ (nata

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. denpepanbsiii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (nara
obpamienust: 02.07.2022). - TekcT: 37eKTPOHHBIH.
denepanbHbIi HeHTp HHGOPMAIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBII

10. Sanekc kimacc
https://www.yaklass.ru/p/matematika-spo/programma-340-ch/povtorenie-kursa-matematiki-
osnovnoi-shkoly-7446274

11. https://sites.google.com/view/fedinatp/mMaremMaruka-1-kypc

12. https://nyammitne garor.pd/component/djclassifieds/?view=item&cid=7:isbn-
s0&1d=2190:MeToMYeCcKUE-TIPUEMBI-PENICHUS-TPAKTUKO-OPUESHTUPOBAHHBIX -3a1a4-[10-T€OMETPUU -
Ha-puMepe-3aaHuii-orn-u-era&ltemid=464
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4. KOHTPOJIb U OLIEeHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUNIMHBI

KoHTpo.1b U OLeHKa pe3ynbTaToB OCBOEHHUS 00IIe00pa3oBaTeNbHON AUCHUIUIMHBI PACKPBIBAIOTCS

qcpes3 AUCHUIITIMHAPHBIC

pe3yibTaThl,

HaITpaBJICHHBIC Ha

¢dbopmupoBanue

ooumx "

npoeCCHOHATTBHBIX KOMIETEHIUI 0 pa3/ieiaM U TeMaM CO/Iep)KaHus yueOHOro MaTepHara.

Oo6masi/mpogeccuoHanbHAS Pa3zpgen/Tema THI OLleHOYHBIX
KOMIIETeHIUS MepONpUsITUSs
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peleHus 3a1a4
npodeccnoHaTbEHOM
ACATCIIBHOCTH MPUMCHUTCIILEHO
K Pa3IMYHbIM KOHTEKCTaM

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6,2.7,2.8, 2.9,2.10

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

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

P7, Temu1 7.1,7.2,7.3,74,7.5,
7.6,

VYceTHbII onpoc
Maremarudeckuii JUKTAHT
NupuBunyanbHas
caMOCTOsATeNIbHAas paboTa
[IpencraBnenue
pe3ynbTaTOB
MPaKTUYECKHUX padboT
3aiuTa TBOPUECKUX paboT
3amuTa UHIUBUAYATbHBIX
MIPOEKTOB

KonTposabnas padora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJTaHUN

OK 02. Ucnonb3oBath
COBPEMEHHBIE CPECTBA MTOUCKA,
aHaJIM3a U UHTEPIPETALUU
uHpopmanuu, u
WH()OPMAIIMOHHBIC TEXHOJIOTUN
JUTSL BHITIOJTHEHUS 337124
npodeccnoHanbHOM
JeSITeIbHOCTH

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

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.114.12

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,
5.6,5.7,5.8,5.9,5.10, 5.11,
5.12,5.13,5.14, 5.15, 5.16,

5.17

TectupoBanue

VYeTHbII onpoc
MaremaTu4ecKuid TUKTaHT
NuauBunyanbHas
camocTosTeNnbHas padboTa
IIpencrasinenue
pe3ynbTaTOB
MPAKTHYECKHUX padoT
3amura TBOpUECKUX padoT
3amuTa WHIUBUIYATbHBIX

MIPOSKTOB
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, KoHTponbHast pabota
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 I1- BHIIOTHEHIE
o/, 6.11 DK3aMEHAIIMOHHBIX
P7, Temu1 7.1,7.2,7.3,74,7.5, .

3aaHni
7.6,

OK 03. IlnanupoBath u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

peann30BBIBaTh COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
MIPEAIIPUHUMATEIBCKYIO
ACATCIIBHOCTD B

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10, 4.11

VYceTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBnenue
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npogeccuoHanbHOH chepe,
UCIIOJIb30BaTh 3HAHUS 110
(uHAHCOBOW TPAaMOTHOCTH B

P 5, Temrr 5.1, 5.2
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-

pe3yabTaToB
NPaKTUYECKUX padoT
3ammra TBOpUECKUX padoT

Pa3IMYHBIX KU3HEHHBIX o/c, 6.11 3amuTa MHIUBUYaTbHBIX
CUTYaUAX P7,Temnt 7.1,7.2,7.3,7.4,7.5, MPOEKTOB
7.6, KonrpossHas pabora
P 8. Temnr 8.1, 8.2, 8.3, 8.4, 8.5 BhIIOMHCHUE
9K3aMEHAaIIMOHHBIX
3aJlaHu i
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

B3aMMOJICHICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaHE

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

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

P7, Temw1 7.1,7.2,7.3,74,7.5,
7.6,

VYeTHbII onpoc
Maremarudeckuii JUKTAHT
NunuBunyanbHas
caMOoCTOsTeNIbHas paboTa
IIpencraBnenne
pEe3ynbTaTOB
IPAKTUYECKUX padoT
3ammTa TBOpUECKUX padoT
3amuTa UHIUBUAYATbHBIX
MIPOEKTOB

KontponpHas pabora
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJTaHUN

OK 05. OcyuiecTBisiTh yCTHYIO
Y TIMCbMEHHYI0 KOMMYHHKAIIUIO
Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit denepanyu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO
KOHTEKCTa

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

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

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

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,

TecTtupoBanue

VYeTHbII onpoc
MareMaTH4ecKuil TUKTaHT
NunuBunyanpHas
caMmocTosiTeNnbHas paboTa
IIpencrasinenue
pe3ynbTaTOB
PaKTUYECKUX paboT
3aiuTa TBOPUECKUX paboT
3aiuTa MHIMBUYalIbHBIX
IIPOEKTOB

KonTponbHas padbora

4.6,4.7TI-0/c, 4.8,4.9, 4.10, 4.11 | Beimonuenue
P 5, Tems1 5.1, 5.2 JK3aMEHAIIMOHHBIX
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 3aJJaHui
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 11-
o/c, 6.11
P7, Temr1 7.1,7.2,7.3,7.4,7.5,
7.6,
OK 06. IposiBnsaTs rpaxkaancko- | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

MaTpUOTUYCCKYIO MMO3UIHUIO,

15,16

VYceTHBIT onpoc
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JIEMOHCTPHPOBATh OCO3HAHHOEC
MTOBEJICHUE HA OCHOBE
TpaJIUuLIHOHHBIX
00111eUeI0BEUEeCKUX 1IEHHOCTEMH,
B TOM YHCJIE C YIETOM
rapMOHHU3AIUH
MEXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHUH,
HpI/IMeHHTB CTaHI[aprI

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

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudyeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
[Ipencrasinenue
pe3yIbTaTOB
MPaKTUYECKUX PadboT
3amuTa TBOPUYECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

AHTHUKOPPYIIIUOHHOTO KonTponpHas padbora

[MOBEICHUS Brinonnenue
9K3aMEHAI[MOHHBIX
3alaHUuN

OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

COXPaHEHHIO OKpYXKarollen
Cpelbl, pecypcocOepexeHuto,
MPUMEHSTH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHITUITBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
IEWCTBOBATh B UPE3BbIYAHBIX
CHUTYaIUIX

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-0/c, 4.8,4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.25.7, 5.8, 5.9,
5.10,5.11,5.12,5.13, 5.14,

5.15, 5.16,5.17

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temb1 7.1,7.2,7.3,74,7.5,

YcrHbIi onpoc
MareMaTHYeCKUI TUKTaHT
NuauBunyanbHas
camocTosTeNbHas padoTa
[IpencraBinenue
pe3yJIbTaToB
IPaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amura MHIAMBUAYaIbHBIX
IIPOEKTOB

KonTposabnas padora

Bremonnenue
7.6, 3K3aMEHAIlMUOHHEBIX
3aJaHuN
IIK 1.1. BeimmosHATE P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

MOJIrOTOBUTEJIbHBIE PAOOTHI IPU
MIPOU3BO/ICTBE KAMEHHBIX padoT,
OETOHHBIX paboT, OMATYOOUHBIX
paboT, apMaTypHBIX padoT,
MOHTaXHBIX PaboT

15,16

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-o0/c, 4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 II-

VYcTHBIT onpoc
MaremaTtudeckuii JUKTAHT
NunuBunyanbHas
camocTosTeNnbHas padoTa
[IpencraBnenue
pe3yJIbTaToOB
IPAKTUYECKUX padoT
3amuTa TBOPUECKHUX paboT

o/c, 6.11 3aruTa HHANBUIYaTbHBIX
P 7, TCMBI 71, 72, 73, 74, 75, HpOeKTOB
7.6, KonTposbHas padora
P 8. Temur 8.1, 8.2, 8.3, 8.4, 8.5 BhIMOMHEH e
3K3aMEHAIMOHHBIX
3aJaHuN
1K 1.3. BBIMONHSATE CIIOKHBIE P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, | TectupoBanue

APXUTCKTYPHBIC DJICMCHTBI U3
KHpI4a U KaMHA

15,16
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5

VYceTHBIT onpoc
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IT-o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 43, 4.4, 4.5,
4.6,4.7I1-o0/c, 4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

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

P7,Temn1 7.1,7.2,7.3,74,7.5,
7.6,

Maremarudyeckuii TUKTAHT
NupuBunyanbHas
caMmocTosiTenbHas pabora
[Ipencrasinenue
pe3yIbTaTOB
MPaKTUYECKUX PadboT
3amuTa TBOPYECKUX paboT
3amuTa UHIUBUIYATbHBIX
MIPOEKTOB

KonTposabnas padora
Brmonaenune
9K3aMCHAI[MOHHBIX
3alaHUuN

IIK 1.6. KoHTpomupoBath
KaueCTBO KaYECTBO KaMECHHBIX

pabot

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

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5
IT-o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,
4.6, 4.7 Il-o/c, 4.8, 4.9, 4.10,
4.114.12

P 5, Temnr 5.1,5.2,5.3,5.4,5.5,
5.6,5.7,5.8,5.9,5.10, 5.11,
5.12,5.13,5.14, 5.15, 5.16,

5.17

P 6, Temn1 6.1, 6.2,6.3,64,6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temn1 7.1,7.2,7.3,74,7.5,
7.6,

P 8. Temsur 8.1, 8.2, 8.3, 8.4, 8.5,

TectupoBanue

YcrHblil onpoc
MaremaTuueckuid JUKTAHT
NuauBunyanbHas
camocTosTeNbHas padoTa
[IpencraBinenue
pe3yJIbTaToB
MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX paboT
3aiuTa UHIUBUyaTbHBIX
MPOEKTOB

KonTposabnas padora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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