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1. OBLIAA XAPAKTEPUCTHUKA PABOUYEMN IMPOI'PAMMBI
OBIIEOBPA3OBATEJIBHON JUCHUILJIAHBI

1.1. MecTto aAucHMIUIMHBI B CTPYKTYpe Hpo(ecCHOHAIBLHOI 00pa3oBaTebHOM
nporpammsl CIIO:

Oo6meobpazoBatenbras qucnumimHa OJ1.05 «Marematukay sBIsieTcs 00s3aTeIIbHOM
9acThI0 0011e00pa30BaTEIHLHOTO UKIA 00pa30BaTeNbHOI IporpaMMel B cooTBeTcTBUE ¢ DT'OC

no cnernuaibHocT 44.02.01 JlonkoasHOE 00pa3oBaHue.

1.2. He.]'ll/l U IVIAHUPYEMbIE PE3YJ/IbTATbl OCBOCHUA NTUCHUIIJIMHBI:

1.2.1. Heab AUCUMIIIIMHBI
Conepxanue mporpamMmsl odmieoopazoBarensHoi quctumuimael OJ1.05 «Marematukay
HaIpaBJIEeHO Ha JOCTIKEHHE PE3yJIbTAaTOB €€ M3YUEHHs B COOTBETCTBHH C TpeboBanusimu OI'OC

COO ¢ yuerom npodeccuonansHoit HampasieHHocTH PT'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbl OCBOEHHUS 00111€00pPa30BATEILHOM M CIUIINHbBI
B cootBeTcTBMHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6o¢ 3HaUYeHHE TUCIUITIINHA UMeeT TpH hopmupoBanuu u pazsutun OK.



O01IMe KOMIeTeH NI

I[Inanupyemble pe3yabTaThbl 00y4eHUs

Oo0mue

I[chmmnnapnble

OK 01 Bsi6upats criocoOsr
pereHus 3a1a4
pohecCuoHaATBHOM

ACATCIIBHOCTH IPUMCHUTCIIBHO

K Pa3JIMYHBIM KOHTCKCTaM

TOTOBHOCTb K TPYyHdy, OCO3HAHHUE IEHHOCTH|

MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTB K aAKTUBHOM JACATCIIbHOCTH

TEXHOJOTMYECKONW M COLIMAJIBbHON HAaIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUIMMPOBATh, IJAHUPOBATH M|

CaMOCTOSATCIIBHO BBITIOJIHATH TaKYIO JACATCIIBHOCTD,

HHTEpeC K Pa3IMYHBIM

chepam
podecCHOHATLHON AeATEIIEHOCTH,

OBnasneHue YHHUBEPCATbHBIMU y4eOHbIMU

ITO3HAaBaTCIIbHBIMHU ﬂCfICTBHHMHZ

a) 0a30BEI€ JIOTHYECKHE HeﬁCTBHHZ

CaMOCTOSITEJILHO dbopMynupoBaTh y

aKTyallu3upoBaTh MpobdIeMy, paccMaTpUBaTh ee

BCCCTOPOHHC,

yCTaHaBJIMBATb CYH_ICCTBGHHHﬁ IIpU3HAK WA

OCHOBaHUA JId CpaBHCHUA, KJ'IaCCI/I(bI/IKaHI/II/I 151

0000IICHHS;

onpeAciiTb HOCJIU  ACATCIBbHOCTH, 3a1aBaTh

[MapaMCTPbl U KPUTCPHUU UX NOCTUIKCHUA

BBIABJIATH 3dKOHOMCEPHOCTU H IIPOTHUBOPCYHA B

-BJIAJICTh METOJAMH JJOKA3aTEIbCTB, aJITOPUTMAMU PEIICHUS
3amad; yMeHue (GopMyaupoBaTh ONPEACICHUs, aKCHOMBI
TCOPCMBI, IPUMCHSATH UX, IIPOBOJUTH JOKA3aTCIIbHBIC
[pacCyXKJICHHS B XOJIe PEeIICHHS 3a/1a4;

- YMCTh OIICPUPOBATH NOHATUAMM: CTCIICHb YHCJIA, J'IOl"apI/I(i)M
UnClia, YMCHHEC BBIIIOJHATH BBIUYMCICHUEC 3HAaYEeHUU U
MpeoOpa3oBaHus BEIPAKECHUN CO CTENIEHSMU U Jorapudmamu,
npeoOpazoBaHus IPOOHO-PAITMOHAIBHBIX BRIPAKCHUH;

- YMETh OTIEPHPOBATH MOHATHIMHU: PAMOHAIBHBIC,
UppanroHabHBIE, TOKa3aTeIbHbIC, CTETICHHBIC,
lTorapupmMuUECKue, TPUTOHOMETPUYCCKHE YPAaBHCHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONIEPHPOBATH MOHATHIMU: (QYHKITUS, HETIPEPHIBHAS
(byHKIUS, IPOU3BOIHAS, TIEPBOOOpA3HAas, OTPEICICHHBIN
WHTETPajl; yMETh HAXOUTh MIPOU3BOIHBIC AIIEMEHTAPHBIX
(byHKIUI, UCTIOB3Ys CIIPABOYHBIC MAaTEPUAIIBL;, UCCIICIOBATh B
MPOCTEHIINX clydasX (pyHKIIUA HA MOHOTOHHOCTb, HAXOUTh
HauOOJIbIIINE U HANMEHbIINE 3HAaYeHUs PYHKIUIN; CTPOUTD
rpaduKy MHOTOYJICHOB C MCIOIB30BaHUEM allliapara

MAaTCMAaTUUCCKOTO aHAJIN34a; IPUMCHATH ITPOU3BOJHYIO IIPU




[paccMaTpUBaEMBbIX SIBIICHUSX;
- BHOCHTh KOPPEKTUBBI B JICATCILHOCTh, OI[CHHBATH
COOTBETCTBHE PE3yJbTATOB IIENsM, OICHHBATH
[PUCKH TIOCIICACTBHH JICATEIIBHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHHE TIPHU PEHICHUH
PKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC UCCIIEAOBATEIILCKUE JCHCTBUS:

- BJIAZICTh HABBIKAMU y4eOHO-HMCCIIE0BATENBCKON H
MMPOCKTHON JIeATEIHHOCTH, HABBIKAMH pa3pelieHus]
pooseM;

- BBIABIISITH TPUYMHHO-CIICJICTBEHHBIC CBS3H H
AKTyaJIM3MpOBaTh 3a/ady, BBIJIBHTATh THIIOTE3Y €€
pereHus, HAXOJ/IUTh

ApPryMCHTDI JJIA

A0Ka3aTCjIbCTBa CBOHX YTBep}I(,I[eHHI;'I, 3a71aBaThb

napaMeTpbl U KPUTEPUU PELICHHUS;

AHAIIM3UPOBATh IIOJIYUYCHHBIC B XOIAC PCHICHUSA

3alavuu PE3yJIbTaTbl, KPUTHUYCCKU OLCHHUBATL UX|

JIOCTOBCPHOCTb, IIPOrHO3HUPOBATL H3MCHCHHC B

HOBBIX YCJIOBUAX,
-- YMCTh IICPCHOCUTHL 3HAHHA B IO3HABATCIIBHYIO H

[MTPAKTHYCCKYIO o0actu KHU3HECACATCIBbHOCTH,

YMETb HUHTCIPUPOBATH 3HAHUA W3  PA3HbBIX

[pEIICHNH 3a]1a4 Ha JBUKEHUE; PEelaTh IPAKTUKO-
OpUEHTUPOBAHHBIE 3a/1a4l Ha HAUOOJIbILINE U HAUMEHbIINE
3HaUEHUS, HA HAXOXJACHUE MyTHU, CKOPOCTU U YCKOPEHUS;

- YMETb OIEPUPOBATh MOHATUSAMU: paLlMOHANIbHAS (PYHKIINS,
rokasareiabHasi QyHKIUS, CTENeHHas (PyHKIHS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKUE PYHKIINU,
oOpaTHble GYHKIIMH; YMEHHE CTPOUTH I'paUKHU U3y4E€HHBIX
(GyHKIMIHA, HCII0JIB30BATh I'paUKU MPU U3y4EHUH MPOIIECCOB U
3aBHCHMOCTEH, P PELIeHUHN 3a]a4 U3 IPYTUX YUEOHBIX
PEIMETOB U 33Jau U3 PealbHOM KHU3HU; BBIpaXaTh GOpMyJIaMu
3aBHCUMOCTH MEXY BEIMUMHAMY;

- YMETh peIIaTh TEKCTOBBIE 331a4K Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, JOJIM U YacCTH, Ha JIBKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH yIIPABICHUS
JIMYHBIMU M CEMEHHBIMU (PUHAHCAMU); COCTABIISITh BBIPAKEHUS,
YpaBHEHHMs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4H,
HCCIIeI0BaTh MOJy4YeHHOE pellleHHe U OLlEHUBATh
[PaB0I0100HOCTh PE3YJIbTATOB;

- YMETh ONIEpUPOBAThH MOHATUIMU: CpeaHee apu(pMETHUYECKOE,
MeraHa, HauboJibllee M HAUMEHblIIee 3HaYeHUs, pa3Max,

JAUCTICPCUS, CTAHAAPTHOC OTKIIOHCHHUEC YU CJIOBOTO Ha60pa; YMETb

HN3BJICKATb, UHTCPIIPETUPOBATDH HH(bOpMS.L[HI-O, MMpEACTABJIICHHYIO B
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MPEeIMETHBIX 00IacTei;

- BbIABHUI'aTh HOBBIC niaeu, npeajiararn)

OpI/IFI/IHaJH)HI)IG IO aXO0 bl 1 peIHCHI/ISI;
1 CITOCOOHOCTBD ux UCTIOJIB30BAHMS

[M03HABATEIIBbHON U COLMATIbHON MPAKTUKE

B

Ta0IuIaX, HA AUarpaMMax, rpagukax, OTpa)xarollyro CBOMCTBa
[pEAJIbHBIX MTPOLIECCOB U SBJICHUH; IPEACTABIATH HH(OPMALIUIO C
[IOMOLUIBIO TAOIUI] ¥ JUarpaMM; UCCIIE0BATh CTATUCTUYECKUE
TaHHbIE, B TOM YHCIIE C IPUMEHEHUEM I'pauuecKuX METOI0B U
HIIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATHSIMMU: CIIyJalHBINA OIBIT U CIIy4allHOE
cOOBITHE, BEPOSITHOCTh CIy4alfHOTO COOBITHS; YMEHUE BBIYUCIISATD
BEPOSITHOCTH C UCIOJIb30BaHUEM T'pauIeCKUX METOJIOB;
MPUMEHSTH (POPMYIIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
KOMOWHATOPHBIC (PAKTHI U POPMYIIBI IPU PEIICHUM 3a71aY,
OIICHUBATh BEPOSITHOCTH PEabHBIX COOBITUI; 3HAKOMCTBO CO
ClIy4allHBIMU BEJTMYMHAMU; YMEHUE IPUBOIUTH IPUMEPBI
MPOSIBIICHUS 3aKOHA OOJBIINX YUCEI B IPUPOIHBIX U
0OIIECTBEHHBIX SIBICHUSX;

- YMETh ONIEPUPOBATH MOHATUAMMU: TOUKA, IIPsIMAas, IIOCKOCTb,
[IPOCTPAHCTBO, ABYIPAHHBIA YTOJI, CKPEIIMBAOLINECS MIPSIMBIE,
[apaJyIeIbHOCTh U NEPIIEHIUKYISIPHOCTD NPSIMBIX U INIOCKOCTEH,
YTOJ1 MEXAY IPSIMBIMU, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXy IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH,
[paccTOsIHNE MEXTy IPSIMBIMH, PACCTOSTHUE MEXKY IIOCKOCTSMU;
YMEHHUE MCII0JIb30BaTh MPH PELLICHUHN 3aJ1ay U3y4eHHbIC (PAKThI U

TCOPCMBI IINIAHUMCTPHUH, YMCHUC OLICHUBATDH PA3MCPhI 00BECKTOB




OKPYXKAIOIIET0 MUPA;

- YMETh OIEPUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTPaHHUKA, Ky0, MTapaie/IeuIe], IpU3Ma, TupaMua,
¢durypa v MOBEpXHOCTh BpallleHUs, IIIMHAP, KOHYC, map, chepa,
cedeHus (pUrypsl BpalleHUs, TUIOCKOCTh, Kacaromascs cepsl,
[IWTAH]IPA, KOHYCA, TUIOIIA (b TOBEPXHOCTH TTHUPAMUJIBI, TIPU3MEI,
KOHyCa, IIIJINH]IPA, TUIOIIaab cepbl, 00heM Kyoa,
MPSIMOYTOJIBHOTO TIapaJUIeIICTHIIe 1a, THPAMHU/IBI, TIPU3MBI,
[IWIHH]IPA, KOHYyCAa, IIapa; yMEHUEe H300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTHU BPAIICHHUS, HX CEYCHUS OT PYKH, C TIOMOIIBHIO
YEePTEIKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPE/CTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMEHUE
pacIio3HaBaTh NMPaBUIbHBIE MHOTOTPAHHUKHY;

- YMETh OTIEPHPOBATH MOHATHIMU: JIBHKEHHE B TIPOCTPAHCTBE,
10I00HBIC (PUTYPHI B TIPOCTPAHCTBE; MCIIOJIL30BATh OTHOIIICHHE
JI011aJIeH TTIOBEPXHOCTEH U 00BEMOB TIOI00HBIX (UTYP TPH
pelLICHUH 33]1ay;

- YMETh BBIYUCIISATH TEOMETPUICCKUAE BEIMYUHBI (JUTHHA, YTOI,
UI011a/1b, 00BEM, TUIOIA/Ib TOBEPXHOCTH ), UCIIOJIB3YS H3yYCHHBIC
(bOpMyITBI U METO/IBI;

- YMETh ONEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA

KOOpAUHAT, KOOPAUHATBHI TOUYKHU, BEKTOP, KOOPAWHATBI BEKTOPA,




CKAJIIPHOE IIPOU3BEACHUE, YTOJI MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOJAUTH C
MOMOIIIBIO U3YYEHHBIX (POPMYIT KOOPMHATHI CEPEINHBI OTPE3Ka,
[PacCTOSTHUE MEXKIY ABYMS TOUKAMHU;

- YMETb BBIOUPATH MOAXOIAIINNA U3YUEHHBIN METOA JUIsl peIICHUS
3a/1a4M, pacro3HaBaTh MaTeMaTH4ecKue (paKkTol U
MaTeMaTHYeCKUe MOJIETH B MPUPOTHBIX U OOLIECTBEHHBIX
SIBJICHUSX, B HCKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI
MAaTE€MAaTHYECKUX OTKPBITHN POCCUNCKOW N MUPOBOM
MaTeMaTUYE€CKON HAyKH.

- YMETh ONIEPUPOBATh MOHATUSAMU: ONPEAEICHHUE, AKCUOMA,
TEOpeMa, CIIEJCTBUE, CBOMCTBO, IPU3HAK, 10KA3aTeNbCTBO,
paBHOCHIIbHBIE (OPMYIIMPOBKH; YMEHUE (POPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, HCIIOJIB30BATH METO L
MaTEMaTHYECKON MHAYKLUH; IIPOBOANUTD JOKA3aTEIbHbIC
pacCcyXI€HUs NP PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[IPABWJIBHOCTb PACCYXKICHUN;

- YMETb OIIEPUPOBATh NOHATUAMH: MHOKECTBO, IOJMHOKECTBO,
oIepalnuy HaJ MHOXXECTBAMHU; YMEHUE UCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBIN ammnapar s ONMCAHKS PeaJbHbIX IIPOLIECCOB U

SIBICHUI IIPU PEIICHUH 3a/1a4, B TOM YUCIIE U3 IPYTUX YUeOHbIX




MPEIMETOB;
- YMETh OTIEPHPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
[IUKJI, Tpad) Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMIMCHIBATH T'Padbl
[Pa3TUYHBIMU CIOCO0aMU; UCTIOIB30BaTh rpadbl IPHU pEILICHUN
3a]1a4;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHATUAMHU: COUETAHUE,
MepecTaHOBKA, YUCJIO COUYETAHHUM, YMCIIO TIEPECTAHOBOK; OMHOM
HpioToHa; yMeHHE TPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
PACCYXKJIEHUS JIJIsl PEIICHHS 3a71a4;

-yMeTb ONEePUPOBATH MOHATUSIMHU: HATYpAIBHOE YHCIIO, 1IETI0e
YUCII0, OCTATOK 10 MOYJIIO, PAIlMOHAIBHOE YHCIIO,
WPPAMOHATIEHOE YHCII0, MHOYKECTBA HATYPATbHBIX, 1IEJIBIX,
paIMOHAIBHBIX, ICHCTBUTEIHHBIX YHCEIT; YMEHUE UCIIOIH30BAThH
MPU3HAKYU JCIIMMOCTH, HAMMEHBIITUN OOIINN JEIUTEh U
HaWMEHbIIIee 0011Iee KpaTHOE, anroput™ EBKIMAA IPH PEeIICHUH
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMHA CHCTEMaMH
CUHCIIEHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMH: CTEIIEHB C IIEJbIM
MoKasaresjaeM, KOpeHb HaTypallbHON CTETIeHH, CTETEHb C
palMOHANIbHBIM ITOKAa3aTEIEM, CTENEHb C ACHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm yucia, CHHYC,

KOCUHYC U TAHTCHC ITPOU3BOJIbHOT'O YHCJIA,




- YMETh ONEPUPOBATH MOHATUSIMH: TOXKICCTBO, TOXKISCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH
1 HEPABCHCTB, PABHOCWJILHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM, palioHaIbHBIC, HPPAIIMOHAIBHEIC, TOKA3aTeIIbHEIE,
CTCTICHHBIE, JIOTAPU(PMUICCKHIE, TPUTOHOMETPHUIECKUE
YpaBHEHUS, HEPABCHCTBA U CUCTEMBI; YMEHHUE peliaTh YpaBHCHUS,
HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO Pa3IMIHBIX IPHEMOB;
peliaTh ypaBHEHUS, HSPABEHCTBA U CHCTEMBI C ITapaMeTPOM;
MPUMEHSITh YPaBHEHUs, HEPABCHCTBA, UX CUCTEMBI TSI PEIICHUS
MaTeMaTUYECKUX 3a7a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTel HAyKu U
[peaTbHOM KU3HH;

-yMeTb CBOOOHO ONEPUPOBATH MOHATUAMM: TpaduK (yHKIUH,
oOpaTHas PyHKIHS, KOMITO3UIIHA PYHKIIMH, TUHEHHAS QYHKITUSA,
KBaJpaTHYHAs QYHKIUS, CTETICHHAsT (DYHKIUS C IIETBIM
MoKa3aTesieM, TPUTOHOMETpruYecKrue GyHKIIMU, OOpaTHbIC
TPUTOHOMETpHUYECKHE (DYHKIIMHU, TIOKAa3aTeIbHAs 1
norapupmuueckas QyHKIMH;, YMEHUE CTPOUTH rpaduku

(b yHKIMIA, BBITIOJIHATH IpeoOpa3zoBaHus TpaduKoB (YHKIIHIA;
YMEHHUE MCII0JIb30BaTh rpaduku QYHKIUHN Ul U3Y4CHUS
MPOIIECCOB M 3aBUCUMOCTEN MU PEIISHUH 3a/1a4 U3 IPYruX
YyueOHBIX MPEAMETOB U U3 PEallbHOM KU3HU; BEIPAXKATh

(I)OpMy.TIaMI/I 3aBUCHUMOCTHU MCKAY BCIIMUNHAMU
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YMEHHE CBOOOIHO ONIEPUPOBATH MOHITUAMU: YETHOCTh (DYHKIINH,
NEePUOINIHOCTD (DYHKIINHU, OTPAaHHYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIMHU, SKCTpeMYM (PYHKIUH, HanOoJIbIIee U
HaMMEHBIIIee 3HAYCHUsT QYHKIIMH Ha IPOMEXYTKE; YMEHHE
MIPOBOJIUTH UCCIIeI0BaHUE (DYHKIINU;

YMEHHE HCII0JIb30BaTh CBOMCTBA U IpaPUKN GYHKIMH ISt
peleHus ypaBHeHH, HEpaBEHCTB U 33/1a4 C MTapaMeTpamu;
M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHIMH:
MOCJIEJI0BATEIBLHOCTD, apudMeTniecKas mporpeccus,
reoMeTpuuecKasi mporpeccusi, 0eCKOHEUHO YObIBarOIas
reoMeTpruecKas Mporpeccus; yMeHHe 3a/1aBaTh
[OCJIEZIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO0 PEKYPPEHTHBIX
hopmyur;

- YMETb ONEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTD (PYHKIINH,
ACUMNTOTHI rpaduka GyHKIHUU, TIEpBasi U BTOPAast IPOU3BOTHAS
(byHKIMH, TEOMETPUYECKUIA U (PU3HMUECKUN CMBICT MPOU3BOIHOM,
epBoOOpasHasi, onpeAeNeHHbI HHTETpall; yMEHUE HAXOAUTh
ACUMNTOTHI rpaduka GyHKIMH, YMEHHE BBIYUCIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIUU (YHKIIUH,

HaXOJUTh YpaBHEHHE KacaTeJIbHOU K TpapuKy QyHKINU;
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YMEHHUE HCII0JIb30BATh MPOU3BOIHYIO JUIS UCCIICAOBAHUS
GYHKIHMA, TUTST HAXOKICHHSI HAUTYYIIETO PEIICHUS B
MIPUKJIATHBIX, B TOM YHCIIE COITUATBHO-IKOHOMUYIECKIX U
bu3nYeCKUX 3a1avax, s ONMpeAeTIiCHUs] CKOPOCTH U YCKOPCHHS,
HAXOHUTh IO U 00BEMBI (PUTYP C TTOMOIILIO HHTETPAJIA;
MPUBOIUTH TIPUMEPHI MAaTEMATHYECKOTO MOJICTTHPOBAHHUS C
MoMoIIbIo A depeHITnaIbHbIX YPAaBHCHUH;

- YMETh OIEPUPOBATH MOHATUAMH: KOMIUICKCHOE YHUCIIO,
COTIPsHKECHHBIC KOMIUICKCHBIE YHCIIa, MOIYJb U apTYMEHT
KOMIIJIEKCHOTO YHclia, popMa 3alUCH KOMITIEKCHBIX YHCE
(reoMeTpuyecKas, TPUTOHOMETPUIECKas U aaredpandeckasi);
YMETb MPOU3BOAUTH apU(PMeTUUECKUE AEUCTBUS C
KOMIUJICKCHBIMU YHCIIAMU; TIPUBOJUTD IPUMEPHI UCIIOJIb30BAHUS
KOMILJICKCHBIX YHCEIT,;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHUSAMH: CpEHEE
apudmeTnyeckoe, MeuaHa, HanboJbllee U HauMEHbIIee
3HAYEHUS, pa3Max, TUCIepCHsi, CTAaHJAPTHOE OTKJIOHEHUE IS
OTIMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE UCCIIE0BATh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpaduuecKkux METOJ0B U NIEKTPOHHBIX CPEICTB; TPadUIECKH
MCCIIeIOBAaTh COBMECTHBIE HAOMIOICHHS C TIOMOIIBIO JJarpaMmm

pacCCuBaHus U JIMHEMHOMN perpeccuun;
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- YMETh HaXOJUTh BEPOATHOCTH COOBITHI C HCIOJIb30BAHNEM
rpaduuecKkux METOA0B; MIPUMEHSTH [UIsl pelleHus 3a1a4 GopMyIIbl
CJIOKEHUS] 1 YMHOXKEHUS BEPOSATHOCTEN, GOPMYITy MTOTHOMN
BEpOSTHOCTH, Popmyny bepHyiinu, komOuHaTOpHBIE (DaKTHI U
(opMyJIbl; OLIEHUBATh BEPOSTHOCTU PEATIbHBIX COOBITUI; yMEHHE
OTIepUPOBATh MOHITUSIMU: CIy4aiiHas BEIMYMHA, PaclpeleieHe
BEPOSITHOCTEH, MaTEMaTHUECKOE 0XKHIaHUE, TUCTIEPCUS U
CTaH/JapPTHOE OTKJIIOHEHHE CIy4aiiHOW BEIMUYMHBI, (YHKIIUH
pacnpeneneHus U INIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOTO U
HOPMaJILHOTO paclpeIesICHUI; YMEHHE UCIIOIb30BaTh CBOMCTBA
M3YYEHHBIX PACTIPEIECICHUN I PEIIeHUs 3a/1a4; 3HAKOMCTBO C
MOHSITUSIMH: 3aKOH OOJIBIITMX YHCETI, METO/IbI BBIOOPOUHBIX
MCCIIEI0BaHUI; YMEHHE ITPUBOIUTH IPUMEPHI MTPOSBIICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOIHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETb CBOOOJIHO OMEPUPOBATH MOHATUSAMU: TOUKA, psMasi,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IIJIOCKUN yroJl,
IBYT'paHHBIN yroJi, TPEXTPaHHbIN YTroJl, IepeceKarouecs,
MapajuieIbHbIE U CKPEIIUBAIOLIUECS ITPSIMBIE, 1APATUIEIbHOCTD U
MEePIEHANKYIPHOCTD MPSAMBIX U IJIOCKOCTEH, Yroa Mexay
MPSIMBIMU, YTOJI MEXTY IIPSIMOM U IUNIOCKOCTBIO, YTOJI MEKIY
MJIOCKOCTSIMU; YMEHHUE MCIIOJIb30BaTh MPU PELICHUN 3a/1a4

HN3YUCHHBIC (I)aKTLI 1 TCOPCMBI INIAHUMCTPUN; YMCHUC OLICHHUBATH
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[pa3zMepbl 00BEKTOB B OKPYKAIOILLIEM MUDPE; YMEHHE ONIEPUPOBAThH
MOHITUSIMA: MHOTOI'PAaHHUK, CEUEHUE MHOTOI'PAHHUKA,
NpaBUJILHBII MHOTOTPAHHUK, PH3Ma, MUpaMuia, Gurypa u
MMOBEPXHOCTh BpallleHUs, [IWIINHAP, KOHYC, ap, chepa, pa3BepTKa
[MOBEPXHOCTHU, CEUEHUS KOHYCa U LIMJIUHAPA, TapaJlIeIbHbIE OCU
VI OCHOBAHUIO, CEYEHHE 11apa, MII0OCKOCTh, Kacaromiasicsi cepsl,
[WIMH]Ipa, KOHYCa; YMEHHUE CTPOUTDH C€YEHHE MHOTOTpaHHHKA,
1300pakaTb MHOTOI'PaHHUKH, (UTYpPbI U IOBEPXHOCTH BpAIICHHUS,
MX CEYCHHUSI, B TOM YHCJIE€ C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE MPUMEHSATH CBOMCTBA reOMEeTpUUYecKux (uryp,
CaMOCTOSITEIHHO (OPMYIHPOBATH ONPEAETCHUS N3y4aeMBbIX
¢buryp, BbIABUTaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoOMeTpUUECKUX GUTyp, 000CHOBBIBATH WJIM OTIPOBEPTaTh HX;
YMEHHE ITPOBOIUTH KiIaccu(UKaUio GUTyp MO pa3InuyHbIM
[pU3HAKaM, BBITIOJIHITh HEOOXOIUMBIE TOTIOTHUTEIbHbBIE
[OCTPOCHHUS,

- YMETh CBOOOIHO ONEPUPOBATH MOHATUSIMHU: ILIOMAAb (PUTYPBI,
00BbeM (UTyphl, BEIMYMHA YTiIa, PACCTOSIHUE OT TOYKHU JI0
MJI0CKOCTH, PACCTOSIHUE MEX]TY IPSIMBIMU, PACCTOSIHIE MEKITY
[UIOCKOCTSIMU, TUIOIIAb cepbl, MII0IIa b TOBEPXHOCTH
MUpaMU/Ibl, IPU3MBI, KOHYCa, WINHAPA, 00beM Kyo0a,

[MPAMOYT'OJIBHOTO IMapaJuICIICTIMIICAd, TMPpAMU/IbI, IIPU3MBI,
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LWIMH]pA, KOHYCA, 111apa; YMEHUE HAXOAUTh OTHOILIEHHE
00BeMOB TIOJJOOHBIX QUTYD;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSIMMU: IBUKECHHE,
MapauleIbHbIM IEPEeHOC, CUMMETPHS Ha IJIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MPeoOpa3zoBaHue MOJ00US, TT0T00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIe U MOJO0HBIE (PUTYDHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHUE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETpUUECKHE BETMYHMHBI (JUIMHA, YTOJl, IIOoaab, 00beM) Npu
pEIIeHNH 3a7]a4 U3 IPYTUX y4eOHbIX TPEIMETOB U U3 peaibHOU
KU3HU;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATHAMHU: MPSAMOYTOJIbHAS
CUCTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPAHUHATHI
BEKTOPa, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO,
pa30XKeHue BEKTopa Mo 6a3ucy, CKaIsipHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXAY BEKTOpPaMU; YMEHUE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPIAUHATHBINA METOM [Tl PEIICHUS
FEOMETPUYECKUX 3aa4 U 3a7a4d APYTruX y4eOHBIX IPEIMETOB;
OIepHUpPOBATh MOHATUAMM: MaTpulia 2x2 1 3X3, onpeneauTelb
MaTpPHILIbI, FEOMETPUYECKUIA CMBICIT ONIPEACTIUTENS;

- YMETb MOJEJINPOBATh PEAJIbHBIE CUTYalluN Ha SI3bIKE

MAaTCMATUKH; COCTABJISITH BBIPAKCHUSA, YPABHCHU A, HCPABCHCTBA U
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MX CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh [IOCTPOEHHbBIE
MOJIETIU C UCII0JIb30BAHUEM ammapara ajreOpsl,
MHTEPIPETUPOBATH MOIYUYEHHBIN pe3ybTaT; CTPOUTh
MaTEeMaTHYECKUE MOJIEIH C MTOMOIIBIO0 TEOMETPUYECKUX MOHATUI
W BEJIMYUH, pelIaTh CBSI3aHHbIE C HUMHU MTPAKTHYECKUE 3a]auu;
COCTAaBJIATh BEPOSATHOCTHYIO MOJI€Tb U HHTEPIPETUPOBATH
MOJIy4€HHBINH Pe3yJbTaT; pelaTh NPUKIaJHbIe 3a1a4u
CpeICTBAaMU MaTeMaTHYECKOT0 aHallu3a, B TOM YHCIIE COLIMATIbHO-
PKOHOMHYECKOTO U (PU3NYECKOTO XapaKTepa;

- YMEHHE BBIOMPAThH MOIXOSAIINNA METOT AJIsl PeLICHHS 3a1a4H;
[MOHUMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU B U3Y4ECHHUH NIPUPOIHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SIBICHUN; yMEHUE PacllO3HaBATh
[IPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B UCKYCCTBE, YMEHHE
[IPUBOJAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUMCKON U

MHPOBOM MaTEMATUYECKOM HAYKH

OK 02 HMcnoap30BaTh
COBpPEMEHHBIC CPEICTBA
[MOKMCKa, aHAJIM3a U
WHTEpIpEeTaiuy HHHOPMAIIHH,
1 WH(GOPMAIMOHHBIE
TEXHOJIOTHH JIJIS BBIOJTHEHUS

3aay NpodeccuoHaIbHON

B o6nactu LHEHHOCTHU HAYUYHOTI'O IO3HAHU:

-C()OPMUPOBAHHOCTD MHPOBO33PEHUSL,

COOTBCTCTBYIOLLICTO COBPEMCHHOMY YPOBHIO

PAa3BUTHA HAYKU U O6IJ.I€CTB€HHOI71 IIPAaKTHKH,
OCHOBAaHHOTI'O

Ha JAUaJIiore

KyJIBTYD,
CHOCO6CTBYIOH_IGFO OCO3HAHHUKO CBOCI0O MECTa B

MOJMKYIBTYPHOM MUDE;

- YMCTb OIICPUPOBATH IMOHATUAMU: pallMOHAJIbHAA Q)YHKHI/IH,

[IOKa3aTCJIbHAasA CTCIICHHAsA

GbyHKIHS, byHKIMS,
norapupmuueckas (QyHKIUS, TPUTOHOMETPHUYECKUE (DYHKIIHH,
oOpaTHbie (YHKIMU; YMEHHE CTPOUTHh TpadUKH H3y4YCHHBIX
GbyHKIM, UCTIONB30BaTh TpadUKu MPU H3YYEHHH IPOILIECCOB U
3aBUCUMOCTEH, TpU pEIIeHWH 3aJad M3 JPYTux y4eOHBIX|

[MPCAMCTOB U 3aJia4 U3 peaﬂLHOﬁ JKU3HH; BBIpAXKATb (1)OpMy.TIaMI/I
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JACATCIBHOCTH

- COBEPILIECHCTBOBAHUE S3BIKOBOM WU YMTATEIbCKOM
KYJIbTYpPhl KaK CpEJICTBA B3aUMOJICHCTBHS MEXKIY|
TIOJIbMU U TTIO3HAHUST MUDA;

- OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITEIbHOCTH,
TOTOBHOCTH OCYIIIECTBIISITh MIPOEKTHYIO u
CCIIE0BATENBCKYIO JIETEIFHOCTh WHIUBUIYATbHO
1 B TpYIIIIC.
OBnageHue YHUBEPCAIbHBIMHU y4eOHbIMU
[MO3HABATEILHBIMH JICHCTBUSMHU:

B) paboTa ¢ nHpopmarmen:

- BJIaJICTh HABBIKAMU TOJY4YeHHs HHQOpMAIUH U3
MCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEJIBHO
OCYIIECTBJIATh MOUCK, aHAINW3, CHCTEMATHU3aLUI0 U
MHTEPIIPETalN0 MH(OPMALIMK PA3TIUYHBIX BUAOB U
(dhopM MpencTaBICHUS;

- CcO3/laBaTh TEKCThl B pazNUYHbIX (opmarax c
YU4EeTOM Ha3HAYeHHUS HHPOpPMAIMM |  IIeJIeBO
aQyIUTOpUH, BBIOUpas  ONTHUMAIBHYIO  (QOpMY]
[IPE/ICTABIICHUS U BU3YAJIU3aLUU;

- OLICHMBaTh  JOCTOBEPHOCTb,  JIETUTUMHOCTH|

I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBUC IIPABOBBIM U

MOPAJIIbHO-3TUYCCKUM HOPMaM;

3aBHCUMOCTH MEX/y BEIMUYNHAMU;

- YMETh ONEPHUPOBATH MOHATUSIMH: TOXKIECTBO, TOXKICCTBEHHOE
peoOpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, CUCTEMa YpPaBHEHMM
M HEPAaBEHCTB, PAaBHOCUIBLHOCTh YypPAaBHEHHI, HEPABEHCTB U
CHCTEM, pallMOHaJbHBIC, WPpAIMOHAIBHBIE, TIOKa3aTelIbHbIC,
CTETICHHEIE, norapupMUIECKHe, TPUTOHOMETPHUECKHE,
ypaBHEHUs, HEPABCHCTBA U CHCTEMBI; YMETh pelIaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMBI C TIOMOIIBIO DPA3JIUYHBIX TPHUEMOB;
periaTh ypaBHEHHUS, HEPABEHCTBA W CHCTEMBI C TapamMeTpOM;
MPUMEHSTh YpaBHEHUs, HEPAaBEHCTBA, UX CHCTEMbI JJIsl PEIICHUS

MAaTEMATHYCCKHX 3a4a4 U 3aJa4 U3 pa3IndHbIX o0Onacreit HAYyKH U

[peaTbHOM KU3HH;

yMETh CBOOOJHO ONEpUPOBATh TMOHATUAMHU: JABH)KCHUE,
MapajuleJIbHBIM  MepeHoC, CHUMMETpUs Ha IUIOCKOCTH U B
[POCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MMOA00US, MOJIO0OHBIE
burypsl; yMeTb paclio3HaBaTh paBHbIE U MMOJ0OHBIE (DUTYPHI, B
TOM 4YHCIIEe B MPUPOAE, HCKYCCTBE, apXUTEKType; YMETh
MCIIOJIb30BaTh  T'€OMETPUUYECKUE OTHOIIICHUS, HAXOJWTh
reOMETpPUYECKHEe BEITUYUHBI (JUIMHA, YTOJ, IO, 00bEeM) MpH
pelIeHNH 33734 U3 JAPYTUX Y4EOHBIX NMPEIMETOB U U3 pealbHOU

PKN3HU
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- HCIIOJIb30BAaTh CpeAcTBa HWH(MOPMALMOHHBIX |

KOMMYHUKaIUOHHBIX TEXHOJOTHH B peUICHUH
KOI'HUTHBHBIX, KOMMYHUKATUBHBIX 41
OpraHrU3allMOHHBIX 3aga4 C CO6J'II-OI[€HI/I€M

TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MMacHOCTH,

TUTHEHBI, pecypcocOepekeHus, NPaBOBbIX W
STUYECKUX  HOPM, HOpM  UH(GOPMALMOHHOM
0€30ITaCHOCTH;

- BJIAJCTh HAaBBIKAMHW PACIIO3HABAHUA W 3alllUTH]

nHpopManuyu, WHPOPMAIMOHHONW 0€30MacHOCTH

JIMYHOCTH

OK 03 IlnanupoBats u
[peasn30BbIBATH COOCTBEHHOE
podeccuoHaibHOE U
JINYHOCTHOE Pa3BUTHE,
[peANPUHUMATENbCKYIO
NEesTENbHOCTD B
npodeccuoHanbHOM chepe,
MCII0JIb30BATh 3HAHUS 110
paBOBOM 1 (PMHAHCOBOM
PaMOTHOCTH B Pa3JINYHBIX

PKU3HCHHBIX CUTYyalludgX

B oGnacti 1yXOBHO-HPaBCTBEHHOTO BOCTIUTAHHUS:

-- c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHU,
STHYECKOTO ITOBEICHUS;

- CIIOCOOHOCTBH OILICHHMBATh CUTYAIMIO W IIPUHUMATH|
OCO3HAHHBIE PELIECHUS, OPUEHTUPYSICh Ha MOPAJIbHO
HPABCTBEHHBIC HOPMbI U LIECHHOCTH;

- OCO3HaHUE JIMYHOTO BKJIaJa B TMOCTPOCHHUE
YCTOHYHBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEISAM U]
(WIK) IpYrMM 4JI€HaM CeMbH, CO3JaHHMI0 CEMbU Ha|
OCHOBE LIGHHOCTEH

OCO3HAaHHOT'O IMPUHATHA

- YMETh OTIepUpPOBATH MOHSTUSIMHU: palroHaIbHbIE,
MppaluOHaIIbHBIE, MOKa3aTeNbHbIE, CTETeHHBIE,
nmorapumMuueckde,  TPUTOHOMETPUYECKHUE  YpPaBHEHHS U

HCPAaBCHCTBA, UX CUCTCMBI;
- YMCTb OIICpUPOBATH IOHATUAMH: MHOI'OI'PAHHUK, CCUYCHUC

MHOTOTpPAaHHHMKA, KyO, Mapajulesienuiea, Opu3Ma, THpaMUa,
(burypa u moBepxXHOCTh BpAIlCHHUS, IIWIHH/P, KOHYC, 1ap, chepa,
ceucHUsT (UTYpHI BpAIICHHs, TUIOCKOCTh, Kacaromiascs cepsl,
[WINHAPA, KOHYCa, TUIOMIAh MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI,
00BeM

cdepsl, KyOa,

nmupamMubl,

KOHyca, UWIMHApa,  IUIOIIAIh

[MPAMOYT'OJIBHOTO HapaJjiiejicnmIic1a, IMPU3MBI,
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CEMEMHON JKU3HU B COOTBETCTBHHM C TPAJAUIMUSAMHU
HapoaoB Poccuu;

OBnajgeHue  yHUBEPCAIBHBIMU  PETYIATUBHBIMHY|
TTeHCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIBHO OCYIIECTBIISATh MO3HABATEIHHYIO
e TETbHOCTh, BBISBJIATH TPOOJIEMBI, CTaBUTh WU
COOCTBEHHBIE B

dbopmyIupOBaTh 3a7a4n

00pa3oBaTeIbHON  JIEATETLHOCTH W KW3HEHHBIX|

CUTYaIUsX;
- CaMOCTOSTEIbHO COCTaBIATh IUIAH pPEUICHUS
MpoOieMbl € y4eTOM HMMEIOIIMXCS  PECYPCOB,

COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOYTCHUH;

- TaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
CrocoOCTBOBaTh (POPMUPOBAHHIO U IPOSBICHUIO
MIMPOKOH JPYIHMIIMKM B Pa3HBIX OOJACTSX 3HAHHIA,
MOCTOSIHHO TIOBBINIATh CBOW OOpa30BaTENIbHBIA H
KYJbTYPHBIN YPOBECHbD;

0) CAMOKOHTPOJIb:

WCIIOJIb30BaTh TpHUEeMbl pedIeKCHH s OILIEHKH

CUTYyalluu, BH60pa BCPHOT'O PCIICHUA;

YMETb OLCHUBATh PUCKU U

CBOCBPCMCHHO

LWIMHJpa, KOHYyca, I1apa; yMEHHe U300pakaTb MHOIOIPAHHUKU U
[NOBEPXHOCTH BpAICHUS, UX CEYECHHUs OT PYyKH, C IOMOILUBI)
UEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaClO3HABATH

[MPaBUJIbHBIC MHOTOI'PaHHUKU

YMETh ONEPHUPOBATh TMOHATHUAMU: IPSAMOYIOJBHASI CHCTEMA)
KOOPJWHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,

CKaJsIpHOE TPOU3BEACHHUE, Yol MEXKAYy BEKTOpami,

cymmal

BEKTOPOB, TPOMW3BEICHUE BEKTOpa HA YHCIIO; HAXOAWTh
MOMOUIBI0 M3YYEHHBIX (OPMYII KOOPIAMHATHI CEPEIUHBI OTpE3Ka,

paccTosiHE MEXTy ABYMs TOUKaMU
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PUHUMATh PELLICHUS 110 UX CHUKEHUIO;
B) SMOLIMOHAJIbHBIM HMHTEIJIEKT, IPEAINoaratonimi
c(hOpMHPOBAHHOCTE:

BHYTPEHHEI MOTHBAIMH, BKIIOYAOLIEH CTPEMIICHUE
K JOCTHKEHUI0 LI U yCHexy, ONTHMH3M,
MHULMATUBHOCTb, YMEHHUE JICHCTBOBATh, UCXOJS U3
CBOHMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIONIENH CHOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBAThH €r0
[IPU OCYIIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTH
K COUYBCTBHUIO U CONEPEKHUBAHUIO;

- COLMAJIBHBIX HaBBIKOB, BKJTIIOYAOLIHX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOLICHUS C APYTMMH
TI0bMH,  3a00TUTHCS,

IIpOABJIATE HMHTEPEC U

paspeniatb KOHQIUKTHI

OK 04 DddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U

KOMaH/IC

FOTOBHOCTb K CAMOPAa3BUTUIO, CAMOCTOATEIILHOCTH U]
CaMOOIIPEICTICHHUIO;

-OBJIaJICHHE HaBBIKAMH Y4EOHO-UCCIIEI0BATENLCKOMH,
[MPOEKTHOM M COLIMATILHOM JEATEIbHOCTH;
OBnajieHue yHUBEPCATbHBIMA KOMMYHUKATUBHBIMHY|
e CTBUSIMU:

0) coBMeCTHas ACATEIBHOCTD:

- YMCThH OIICPUPOBATH ITOHATUAMMU: CHy‘I&ﬁHBIﬁ OIIBIT U CHy‘I&ﬁHOG
CO6BITI/IG, BCPOATHOCTD CJ'Iy‘IEIfIHOFO CO6BITI/IH; YMCTb BBIYUCJIATH

BCPOATHOCTD C HCIIOJIB30BaHHUECM Fpa(bI/I‘ICCKI/IX MCTOJOB,

NPUMEHATh (OPMYJIBI CIOXKEHHSI M YMHOXKEHUS BEpOSTHOCTEH,
KOMOMHATOpHbIEe (akThl M (QopMyasbl HpU pELIeHUH 3ajad;
OLICHUBATh BEPOSITHOCTU pealibHBIX COOBITHI; 3HAKOMCTBO CO|
ClyyallHBIMM ~ BEJIMYMHAMM;, yMEHHE

OPUBOAUTE  TPUMEPHI
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INIOHMMAaTb MW  HUCHOJIB30BAThb MPCUMYIICCTBA

KOMaHHOW ¥ UHJIMBUyallbHOW paboThI;
- MPUHUMATH 1€ COBMECTHOW JIESITEIbHOCTH,)
OpraHW30BBIBATh M KOOPJIWHUPOBATH ICHCTBUS TIO|
c¢ JIOCTIDKCHHIO: COCTaBJIATh INIaH JCHCTBUH,
[pacripeieNiaiTh POJId C YU€TOM MHEHUW YJaCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOUM pabOTHI;

- KOOPJIMHUPOBATH U BBHITIOJHITH PAa0OTY B YCIOBUSX|
[peaTbHOTO, BHUPTYAJIBHOTO W KOMOMHUPOBAHHOTO
B3aNMOJICHCTBUS;
OCYHIECTBJIATh  MO3UTHUBHOE  CTPATErMYECKOE)
[OBEJICHUE B pA3JINYHBIX CHUTYaLMsX, MPOSBIATH
TBOPUYECTBO U BOOOpa)keHUe, ObITh HHULIMATUBHBIM.

OBnajieHue  yHHUBEPCAIBHBIMU  PETYJIATHUBHBIMHY|
MEVCTBUSIMU:

') IpUHITHE Ce0s U IPYTUX JHOJICH:

- IPUHUMATh MOTHBBI U apryMEHTHI IPYrUX JIOACH
[IPU aHAJIM3€ PE3YIbTATOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO M MPABO APYTUX JIIOACH HA
OIIINOKU,

- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TTO3UIHH

IPYroro 4esoBeKa

[MPOABJICHUA  3aKOHa OOJIBIIMX YHCET B MNpUPOAHBIX U

0O0IIECTBCHHEIX SIBJICHHIX;
- YMETh CBOOOJHO OTICPUPOBATH MOHSATHUSMHU: CTCIICHb C IICIBIM

MoKazarejleM, KOpEeHb HaTypaJbHOM CTENEeHH, CTENEeHb C

PAaUOHAJIbHBIM  IMOKAa3aTCJIEM, CTCIECHbL C JleICTBPITGJ'II:HI:IM

(BemIECTBEHHBIM) TIOKa3zarejieM, Jiorapudm uuciaa, CHHYC,

KOCHHYC ¥ TAHT€HC MPOU3BOJILHOTO YKCIIA;
- yMeTh CBOOOJHO ONEpPHUPOBATh MOHATUSAMU: IpaduK (YHKINH,

oOpaTHast GYHKUMS, KOMIIO3ULMSA (QYHKUUHN, JTUHEHHAs QyHKLUS,

KBajgpaTHuHas (DYHKIUS, CTemeHHas (YHKOHS C  IeJbIM|
MoKa3aTejeM, TpPUTOHOMETpUYecKne  (QyHKIUU, OOpaTHBIC
TPUTOHOMETPHUYECKHE ¢byHKINH, noKazareibHas u

nmorapudmudeckas QyHKIMH; YMETh CTPOUTh Tpaduku (YHKIIHH,

BBITIOJTHATH IIPe0Opa3oBaHus rpaukoB HyHKIIHIA;

YMETh HCNOJb30BaTh Tpaduku QYHKUMNA JUISI U3Yy4eHUs
[POLIECCOB M 3aBUCHMOCTEH MpHU pELIeHUH 3a7ad U3 JPYrux

y‘le6HHX npeaMeToB MU U3 peaﬂbHOﬁ JKHU3HHU; BbIPAXKATD

q)OpMy'J'IaMI/I 3aBUCHUMOCTHU MCKAY BCIIMUNHAMU

CBO6OI[HO OIICPHUPOBATL IIOHATHAMU: YCTHOCTDH Q)YHKHI/II/I,

MEPUOJUYHOCTD ¢byHKLHY, byHKIMH,

MOHOTOHHOCTh (D)YHKLIMHU, SKCTpeMyM (yHKIMH, HauOojbllee U

OrpaHU4YCHHOCTDb

HAUMCHBIIICC 3HAUYCHUA (I)YHKI_II/II/I Ha TIPOMCKYTKE;

YMETh
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MIPOBOJIUTH UCCIIEI0OBaHUE (DYHKIINU;

- YMETh HCHOJB30BaTh CBOMCTBA W Tpaduku GYHKIUH 17
pelIeHNs] ypaBHEHWI, HEPAaBEHCTB W 3a7ady C IapaMeTpaMu;
M300pakaTh Ha KOOPJAMHATHOM TUIOCKOCTH MHOKECTBA pEIIeHUH

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 OcyiecTBisITh YCTHYIO
1 TUCHMCHHYIO
KOMMYHHKAITUIO Ha
rOCY/IapCTBEHHOM SI3BIKE
Poccutiickoit deneparuu ¢
YI€TOM 0COOCHHOCTEH
COLIMANIBHOTO U KYJIbTYPHOTO

KOHTCKCTa

B 001acTH 3CTETHYECKOTO BOCITHTAHHS:

OCTETUYCCKOC OTHOIICHHUE K MHUPY, BKIKOYad

DCTCTUKY 6BITa, HAay4YHOI'O u TCXHHYECKOI'O

TBOPYECTBA, CIIOPTa, TpyAa W OOIIECTBEHHBIX
OTHOIIIEHUIA;

- CHOCOOHOCTh BOCHPHHUMATh Pa3IUYHBIC BUIb]
MCKYCCTBa, TPAJAWIMM U TBOPUYECTBO CBOETO W
IPYrux SMOIIMOHAILHOE

BOSI[CfICTBPIG HCKYCCTBA,;

Hapoa0B, omymarb
- Y6e)I(I[eHHOCTI> B 3HAYUMMOCTHU AJI1 JIHUYHOCTH H
O6IJ_[€CTBa OTCYCCTBCHHOTO U MHUPOBOI'0O UCKYCCTBA,
ODTHUYCCKUX KYJIbTYPHBIX TpaI[I/II_[I/Iﬁ H HapOIHOI'Q
TBOPUYCCTBA,

- TOTOBHOCTb K CAMOBBIPA)KCHHUIO B PA3HLIX BHUIAAX|
HCKYCCTBaA, CTPECMIJICHHUC MMPOSBJIATDH
TBOpquKOﬁ JIMYHOCTH,

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMA KOMMYHUKATUBHBIMU

- YMETb OIEpUpPOBaTh NOHATUSAMU: CpelHee apudMeTudecKoe,

MC/HaHa, HauOoJIbIlee W HaWMMEHbLIIEE 3HAUYCHUA, pasMax,

JAUCIICPCUA, CTAHJApPTHOC OTKJIIOHCHUC YHCJIOBOI'O Ha60pa;

yMEHUE W3BJIEKATH, HWHTEPIIPETUPOBATH uH(popMalHIo,

MpEACTaBICHHYI0O B TaOnauIlax, Ha JguarpaMmax, rpadukax,
OTpaXKaIoIIYl0 CBOWCTBA pEAJbHBIX MPOLIECCOB U SIBJICHHIA;
MPEJCTaBISITh MHOOPMALIUIO C TOMOIIBI0 TAaOJIUI U JAUArpaMM;
MCCIIeIOBaTh CTAaTHUCTUYECKUE JaHHble, B TOM UHCIE C
[pUMEHEHHEM I'paUYeCKUX METOI0B U 3JIEKTPOHHBIX CPEICTB;

- YMETh OINEpPUPOBATh MOHITUAMM: TOUYKA, IMpsAMasi, MIOCKOCTb,
[POCTPAHCTBO, JBYTPaHHBIA YIroJl, CKPEIIMBAIOIINECS MpPSMBIE,
MapauieIbHOCTh U MEPICHIUKYIIPHOCTh MPSIMBIX U IIOCKOCTEH,
YTOJI MEKTy TIPSIMBIMH, YTOJI MEKIY MIPSIMOM U IIIOCKOCTBIO, YTOJ

MCIKAY IINIOCKOCTAMHU, PACCTOAHHC OT TOYKH OO TIIJIIOCKOCTH,

Ka4CCTBAPACCTOAHUC MCKAY IPAMBIMH, PACCTOAHUC MCKAY TIIOCKOCTAMMU,

- YMCTb HUCIIOJIB30BaTh IIPU PCHICHUHN 3ada4 U3YYCHHBLIC (l)aKTLI 51

TCOPCMBI TINIAHUMCTPUHU; YMCHHUC OLICHUBATH PA3MCPLI 00BECKTOB
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TTeHCTBUSIMU:
a) oOIIeHue:
- OCYIIECTBIISITh KOMMYHHKAIIMH BO BceX cdepax]
PKU3HU,

- pacrio3HaBaTh HeBepOaIbHBIE CPEJCTBA OOIIEHUS,
MOHUMATh 3HAYCHUE

COMMAJIBHBIX 3HAKOB,

[pacrio3HaBaTh MPEINOCHUIKA KOH()JIUKTHBIX

CI/ITyaHHf/’I U CMATYaTh KOH(l)J'II/IKTI)I;

pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY]

3PCHHS C UCIIOJIB30BAHUEM A3BIKOBBIX CPCACTB

OKPYKAIOIIET0 MUpa

OK 06 IIposBasTh
rpa)XJaHCKO-MTaTPUOTHUECKYIO
[O3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHHE Ha
OCHOBE TPaIUIIUOHHBIX
[POCCHUICKHX JTyXOBHO-
HPaBCTBEHHBIX LICHHOCTEM, B
TOM YHCJIE C yYETOM
rapMOHHU3ALUU
MEKHALIMOHAJIbHBIX U
MEKPETUTHO3HBIX OTHOIIEHUH,

IMIPUMCHATEL CTaHAAPTHL

OCO3HaHWE  OOYYAIOIIUMHUCA  POCCHUHCKOH

rpaKIaHCKOW UJIEHTUYHOCTH;

LEJICHANIPABICHHOE  Pa3BUTHE  BHYTPEHHEH

[TO3UIIN N JIMYHOCTHU Ha OCHOBE

JTyXOBHO
HPAaBCTBEHHBIX IIEHHOCTEHW HapoaoB Poccuiickoif
Denepanuu, "

HCTOPUYCCKUX HanmMOHAJIbHO A

KYyJIbTYPHBIX Tpaauluii, (OpPMUPOBAHHE CHCTEMB]

3HAYMMbIX OCHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,
AHTUKOPPYIIIHUOHHOTI'O MHUPOBO33PCHUA,
I[IPAaBOCO3HAHUA, AKOJIOTHYECKOM KYJIBTYPHI,

CITOCOOHOCTH CTaBHTh eI U CTPOUTH KU3HCHHBIC

I[1JIaHBbI,

- YMETh OIIEPUPOBATH NOHATUSAMU: IPAMOYIOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE IIPOU3BEIEHUE, YTOJI MEX Y BEKTOPaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
[IOMOILIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
paccTosiHAE MEXY IBYMs TOUKAMU;

-yMEeTb BbIOUPATH MOAXOAIINUNA U3yYEHHBIH METO/ I PELICHHS
3aJjauy, pacro3HaBaTh MaTeMaTH4YeCKue (GaKkThl U
MaTeMaTU4eCKUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPBI
MaTEeMaTHYECKUX OTKPBITUA POCCUHCKON U MUPOBOU

MaTeMaTHYEeCKOMN HayKH.
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AQHTUKOPPYILIHOHHOTO

ITOBCICHUA

B yacTu rpakJJaHCKOr0 BOCIIUTaHUS:

- OCO3HAaHME CBOMX KOHCTUTYLHMOHHBIX IIpaB W
00s3aHHOCTEH, YBa)KCHHUE 3aKOHA U IIPABOIIOPSAJIKA;

- NpPUHSATHE

TPAAUIIUOHHBIX HalnmTMOHAJIbHBIX,

0011e4ETI0BEUECKUX I'YMaHUCTUYECKHUX Y
JICMOKPATUUICCKUX LICHHO CTCI\/’I;
- TOTOBHOCTBH

IMPOTHUBOCTOATH HNIACOJIOTHH

PKCTPEMHU3MA, HaIlMOHAJIN3Ma, KceHo(oouwu,
MUCKPUMUHAIINM 110 COLMAIBHBIM, PETUTHO3HBIM,
[PacOBBIM, HAIMOHAJIbHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO NESTEIbHOCTH B
MHTEpecax Ipa)IaHCKoro oOIIecTBa, y4acTBOBAThH B
CaMOYIpPaBIICHUU B o01ieo0pa3oBaTeIbHOM
OpraHu3aly 1 I€TCKO-FOHOILIECKUX OPraHu3alusiX;
- YMEHHE B3aUMOJCICTBOBAaTh C COLUAJIbHBIMHY|
WHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKUUAMU U
Ha3HAUYCHHUEM;

- TOTOBHOCTb K T'YMAHUTapHONM M BOJOHTEPCKOU
e TEbHOCTH;

NaTPUOTUUECKOTO BOCIIUTAHMUS:

- c(OPMHUPOBAHHOCTh POCCUUCKON TpakIaHCKOM]

NJICHTUYHOCTH, MATPUOTU3MA, YBAKCHHA K CBOCMY|

- YMETb OIIEpUPOBATH MOHATUSAMMU: CIIyYaWHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITHS; YMETh BBIUUCISTH

BCPOATHOCTDH C HCIIOJIB30BAHUEM I‘pa(l)I/I‘-ICCKI/IX METOOOB,

PUMEHITh (POPMYJIbl CIOKEHHUS U YMHOKEHHUS BEpOSITHOCTEH,
KoMOMHaTOpHble (akThl M (GOpMyJbl TpPU pPELICHUH 3ajady;
OLICHUBAaTh BEPOATHOCTU pEalTbHBIX COOBITHH; 3HAKOMCTBO CO

CJ'Iy‘-I&fIHBIMH BCIIMYMHaAMHU, YMCHHUC MNPpUBOJUTE  ITPUMCEPDI|

[MPOABJICHUA  3aKOHa OONBIIMX 4YHCEI B MNPpUPOAHBIX U

0OIIECTBEHHBIX ABJICHUIX
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HapoJy, YyBCTBA OTBETCTBEHHOCTH Tepe PoauHoi,
FOPJIOCTH 3a CBOM Kpaid, CBOXO PoanHYy, CBOM SI3bIK Y|
KYJIbTYPY, IIPOIIIIOE u HaCTOSILIEE
MHOTOHAIIMOHAIILHOTO Hapoa Poceuwn;

- IIEHHOCTHOE€ OTHOLIEHHE K TIOCYJapCTBEHHBIM|
CHMBOJIaM,  HCTOPHUYECKOMY H  MPUPOTHOMY]
HACJIEIUIO, TMaMSITHUKaM, TPaJulHsIM HApOJOB
Poccun, goctmkenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSIX U TPYIE;

- uaeiiHas yOexX1eHHOCTh, TOTOBHOCTD K CIIY>KEHUIO
1 3amure OrTeyecTBa, OTBETCTBEHHOCTh 3a €roQ
Ccynp0y;

OCBOCHHBIE  OOYYaAIOIIUMHUCA  MEKIPEAMETHBIC

MOHSTUSIT M YHUBEpCalbHble y4yeOHble AelCTBUS

(perynsiTUBHBIE, M03HaBaTEIIbHBIE,
KOMMYHHUKATHBHBIE);
- CHOCOOHOCTD ux UCTIOJIb30BaHUS B

MO3HABATEJIbHOW M COLMAJIbHONW  MPaKTHKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U]
OCYILIECTBIIEHUIO y4eOHOU JIeSATEITbHOCTH,
OpraHu3alui  y4eOHOTO  COTPYAHHUYECTBA (|

nc1arort4CCKuMun pa6OTHI/IKaMI/I " CBCPCTHUKAMU, K|
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Y4acCTHIO B TIOCTPOCHHUH  WHAWBHIYAIBHOMU]
00pa30BaTENIbHOM TPAEKTOPUH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-

M CCIIEI0BATENBCKOM, MPOEKTHON U COUAILHOM

JICATCIBHOCTH

OK 07 CopeiicTBOBaTH
COXPAHEHUIO OKpYKaroIIen
Cpelnbl, pecypcocOepekeHHIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, ((HEKTHBHO
NIEHCTBOBATh B UPE3BbIUAMHBIX

CUTYyalHUAX

- HC IIPUHUMATH I[CI\/'ICTBI/HI, IMPUHOCAIINE BPC]|
OKpYKalolllen cpere;
YMETH He6HaFOHpI/I$ITHLI€

ODKOJIOTHYECKHE TITOCJICACTBHUA

MPOTHO3UPOBATH
NpeanpUHUMaEeMbIX
NEeNCTBUIA, MPEIOTBPAIATh UX;

- PacCIIMPUTH OMBIT ACSITEIBHOCTH SKOJOTUYECKOU
HaINpaBJICHHOCTH;

- paspabaThiBaTh IUJIaH peEIIEHUS MPOOJIEMBbl C

YI€TOM aHa/lIM3a HMCKOIIHUXCA MaTCpHalIbHbIX HPCHICHUU

HEeMaTepuaIbHBIX PECYPCOB;

OCYHICCTBJIATD ueneHanpaBneHHHﬁ ITOHUCK|

MepeHoca CpeiAcTB M crnocoOOB  ACWCTBUA B
npodeccuoHanbHyI0 Cpeay;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

- MpeJuiaratb HOBBIE IMPOEKTHI, OLICHUBATh HJEU C

[MO3UIIMU HOBU3HBI, OPUTHHAJIBHOCTH, HpaKTquCKOﬁ

- yMEeThb ONEpUpOBaTh NOHATHUAMU: (YHKIHS, HENpepbIBHAs
¢GyHKUMS,  TpPOW3BOJHAs,  IEpBOOOpa3Has,  OINpeAeTIeHHbIN
WHTETpal; yMETh HAXOAWTh MPOU3BOJHBIE AIIEMEHTAPHBIX

(GyHKIMHA, HCTONb3ys CIpPaBOYHbIE MaTepuaibl; HCCIENOBaTh B
MPOCTEHIINX CiIydasX (YHKIMHM Ha MOHOTOHHOCTb, HAXOAMTh
HAauOOJbIINE W HAUMEHbLIME 3HA4YeHUS (YyHKIUN; CTPOUTH

rpagukyd  MHOTOWIEHOB  C  HUCIOJB30BAaHUEM  amrmapara)

MAaTEMAaTUYCCKOIO aHallu3a; IPUMCHATH IIPOU3BOJHYIO IIPpH

3aJlad = Ha  JBWKEHHWE;  pemarb  MPaKTHKOA
OPHCHTHPOBAHHBIE 3aJaud Ha HAWOOJBIINE W HAUMEHBIINE
3HAYCHUS], HA HAX0XICHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

- YyMETb ONEPUPOBATH MOHATUSIMH: IBUKEHHE B IMPOCTPAHCTBE,
Mo 00HbIe (DUTYPBI B MPOCTPAHCTBE; UCIHOJIH30BaTh OTHOIICHHE
Ioaaed MOBEPXHOCTEH U 00BEMOB MOJMOOHBIX QUryp mpu
pElIeHnH 3a/1ay;

- YMETh BBIYUCISITH T€OMETPHUYECKHE BEIWYUHBI (JJTUHA, YrOJ,

[J1omajib, O6’B€M, omaiab HOBCpXHOCTI/I), HCIOJIBb3Ys N3YUCHHBIC
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3HAYMMOCTH;

- JdaBaTb OILCHKY HOBBIM CHUTyallussiM, BHOCHUTD

KOPPCKTUBBLI B JACATCIBHOCTD,

COOTBCTCTBUC PE3YJILTATOB LECIAM

OLICHNBATh

(bopMyIIBI U METOIBI
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2. CTPYKTYPA U COJEP)KAHUE OBLIEOBPA3OBATEJBHOI
JUCHUIINHBI

2.1. O6beM JUCHUIIMHBI U BU/bI y4eOHOl padoThI

Bua yueoHoii paboTbl Oobvem 6
yacax*

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 340

B T.4.

OcHOBHOE coJep:KaHue 316

B T. 4. BO BSaI/IMOHeI\/’ICTBI/II/I C IIpEnoaaBaTCICM:

TEOpPETUYECKOE 00ydeHne 10
JlaGopaTopHbIE U TPAKTUYECKUEC 3aHATHUS 22
CamocrositensHas paboTa 284
IIpome:kyTouHasi aTTecTanus (IK3aMeH) 24
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2.2. TeMaTH4eCKHH IJIaH U coacpikaHue TUCHUIIJIUHDBI

Conepmalme yqeﬁﬂoro Marepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HaumeHoBaHue pa3ae/ioB O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOH
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pazgen 1. IloBTopeHme 18
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Conepkanue yaeOHOTO MaTepHaia
Hens u 3ajaun | bazoBele 3HaHMS W yMEHHA 1O MaTeMaTHke B MpPoecCHOHAIbHOH U B
MAaTE€MAaTHKH IIPH | TIOBCEAHEBHOMN JESITELHOCTH.
OK-01, OK-02,
OCBOCHHUH CICHHATBHOCTH | KOMOMHHUPOBAHHOE 3aHITHE 2
OK-03, OK-04,
Tema 1.2 Coneprkanue yaeOHOTo MaTepuasa
OK-05, OK-06,
Yucna wu  BbluMcieHHUs. | JIefcTBHS Ha/I MOJOXKHUTEIBHBIME U OTPHUIIATEIIEHBIMU YUCIIAMH, OOBIKHOBEHHBIMU H OK-07
Bripaxenus U | IECATUYHBIMU IPOOSIMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsiMu, (JOPMYIbl COKPAIIEHHOTO YMHOKEHUS. 2
KomOunupoBanHoe 3anstue
Tema 1.3. IIpojdeccuoHaILHO-OPHEHTHPOBAHHOE cojepIiKaHue (conep:xxanue
I'eoMeTpus Ha IUIOCKOCTH | MPUKJIAJHOTO MOIYJIST)
Bunel mnockux GUryp v Ux miomasis.
[IpakTHKO-OpHEHTHPOBAHHBIE 3a7]a4l B KypCe T€OMETPUH Ha TUIOCKOCTH 2
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 1.4

HpOHeHTHI)IC BBIYHMCIICHUA

Conepikanue ydaeOHOro MaTepuaia

[IpocThie MPOIEHTHI, pa3Hbie CIOCOOBI UX BhIYHCICHUS. CII0KHBIE MPOIICHTHI

[IpakTueckoe 3aHsATHE 4
Tema 1.5 Conepxkanue yueOHOTo MaTepuaa
VYpaBHenus U HepaBeHCTBA | JImHelHbIe, KBaIpaTHEIE, IPOOHO-IMHEHHBIE YpaBHEHHUS U HEPABEHCTBA

[IpakTrueckoe 3aHsATHE 2
Tema 1.6 Conepkanue yaeOHOTO MaTepHaa
Cucrempr ypaBHeHMM H | CIOCOOBI pelIeHUs] CHCTEM JIMHCWHBIX ypaBHeHWH. [ToHatus: marpura 2x2 u 3x3,
HEPABEHCTB onpenenutens Marpuipl. Meron I'aycca. CucTemMbl HENMHEHMHBIX YpaBHEHMI. 4

CucreMbl HEpaBEHCTB

KombOuampoBanHoe 3aHsTHE
Tema 1.7 Coneprkanue yaeOHOro MaTepuasa
Bxo/1HOM KOHTPOJIb Brruucnenuss m mpeoOpa3oBaHus. YpaBHEHHS W HEpaBEeHCTBa. [ eomeTpus Ha

IUIOCKOCTH 2

KontponsHas padora
Pazgen 2 Ilpsimbie u 18
IUIOCKOCTH B

OK-01, OK-03,
NPOCTPAHCTBE
OK-04, OK-07

Tewma 2.1. Cogepxanue yueOHOTO MaTeprala
OcHoBHbIE nousatus | [Ipenmer crepeomerpun. OCHOBHBIE TMOHATUS (TOYKa, MpsMasi, IJIOCKOCTb,
CTEPEOMETPHUH. npocTpaHcTBo).  OCHOBHBIE  aKCHMOMBI  cTepeoMerpuu.  Ilepecekarommecs, 2

30




Pacnonoxxenue npsMseIx U

mapaJljiCJIbHBIC n CKpCHIUBAOIIHUECCA IIpsAMBIC. HpI/IBHaK u CBOMCTBO

TUIOCKOCTEH CKPEIIUBAOIIUXCS MPSAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPHI.
KombunupoBanHoe 3anstuie
Tema 2.2. ConepxaHue yaeOHOTO MaTepralia

[TapamienpHOCTE PAMBIX,

NpsIMOM M IUIOCKOCTH,

[Tapanmnensubie mnpsiMas U 1iockocTh. Ompexnenenue. Ilpusnak. CsoiicTBa (c

nokazatenbetBoM). [lapannensueie miuockoctu. Onpenenenue. [Ipusnak. CBoiicTBa

IIJIOCKOCTEMN (c nmoxazarenbcTBOM). Terpasap u ero oaneMeHThl. llapamnenenunen u ero
aneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX IPaHEl U TMaroHaiel napasuiesenurnesa.
[Toctpoenune ceuenuit. Penienue 3amay.
KomOunupoBanHoe 3aHstue

Tema 2.3. Conepkanue yaeOHOTO MaTepHasa

[lepneHIMKYIAPHOCTD IlepnennukynsapHsle npsaMble. [lapauienpHele npsMble, NEPIEHIUKYISPHBIE K

MPSAMBIX, IPAMOU U

IUIOCKOCTH, TNIOCKOCTEH

mwiockoctu.  [lpu3Hak  NEpNEHAUKYASIPHOCTH  OPAMOM U TUIOCKOCTH.
Hoxa3zatenbctBo. [lepnenaukynsp u HakioHHas. [lepneHauKynspHbIe MIOCKOCTH.
[Ipu3Hak nepneHIuKyIspHOCTH MI0cKocTel. JlokazaTenbeTBo.

Paccrosams B IMpOCTPAHCTBEC

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tewma 2.4. Copepxanue yueOHOTo MaTepuala
Teopema 0 TpeX | Teopema 0 Tpex neprneHIUKyasapax. JlokazarenbcTBo. YTosl MEXIy NpSIMOH H
MEePIEHIUKYIIApax IJIOCKOCTBIO. YTOJ MEXAY INIOCKOCTAMU

Kom0OuHupoBaHHoe 3aHsTHE
Tema 2.5. IIpojeccuoHaILHO-OPHEHTHPOBAHHOE coJeprkaHue (conep:xxanue
[TapamiensHsle, NPHUKJIATHOTO MOILYJIS)
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MepIEHIUKYIISIPHEIE, AxcuoMbl  crepeoMmeTpud. llepneHAMKYISIpHOCT, HpsIMOM U IJIOCKOCTH,
CKPEILMBAIOIIKECS NIPSIMBbIE | TAPAIIIIEIIBHOCTh IBYX IPSIMBIX, MePHEHINKYIISIPHBIX IJIOCKOCTH, 4
NEePIEHUKYISIPHOCTD IIII0CKOCTEH
[IpakTrueckoe 3aHsaTHE
Tema 2.6. ConepxaHue yaeOHOTO MaTepralia
Pemenwne 3anau. IIpsamele u | PacnionoxkeHue MpsSMBIX U TUIOCKOCTEH B mpocTpaHcTBe. [lepneHIuKyISIpHOCTh |
IJI0CKOCTH B | MapajulesIbHOCTh NPSAMBIX U IockocTel. CKpeluBarommecs npsimbie
MIPOCTPAHCTBE KonTtponrHas padorta 2
Paznea 3. Koopannarsl u 14
BEKTOPbI
Tema 3.1 Conepkanue yaeOHOTO MaTepuaa
OK-02, OK-03,
JlekapTOBBI KOOpAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHcTBe. [Ipocreifmme 3amaun B KOOpIUHATaX.
OK-04, OK-07
npocTtpaHcTBe. Paccrosnne | PaccrosiHue Mexmy AByMsI TOYKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4

MCXKAY [ABYMA TOYKaAMMH.
KOOpI[I/IHaTI)I CCPCANHBI

OTpEC3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 3.2
Bexropsl B npocTpaHCcTBE.
Yros Mex1y BEKTOpaMHU.

CkansipHoe NpOU3BEICHUE

Conepixkanue yaeOHOrO MaTepuaia

Bekrtopel B mpoctpaHcTtBe. CIlI0)KEHME M BBIYUTAHME BEKTOPOB. YMHOXKEHUE
BeKkTOopa Ha uucio. Komnnanapuele BeKTOpbl. CKalSIpHOE MPOU3BEAECHNUE BEKTOPOB.

Pa3noxxenue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpPHOE NPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YIOJl MEKIY BEKTOpaMH, Yroj 4
MEXAY NMPSAMON U IIIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTH.
['eomeTrpuueckuii cMbICT onpenenuTens 2x2
KombunmnpoBanHoe 3anstue
Tema 3.3 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue
[IpakTuxo- NPHUKJIATHOT0 MOAYJIA)
opueHTHpOBaHHbIe 3aj1auM | KoopanHaTHas MmiiockocTh. BeruncieHue paccTosiHMM M IUIOIIa/ied Ha MIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIE pacyeThl 4
IUIOCKOCTH [IpakTuyeckoe 3aHsATHE
Tema 3.4 Coneprkanue yaeOHOro MaTepuasa
Pemenune 3aj1a4. | /lekapToBBl KOOpAMHATHI B IpOCTpaHcTBE. BekTophl B npocTpancTee. CloxxeHue u
KoopanHaTsl 1 BEKTOPEI BbIUUTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uyuciio. KomiuiaHapHble BEKTOPBI.
CkansipHoe  mpou3BelE€HUE  BEKTOpoB. PasnoxeHue BekTOpa 1O  TpeMm
HEKOMILJIaHApHbIM BekTopaM. llpocreiimue 3agaun B koopauHarax. KoopauHatel
BEKTOPA, PACCTOSTHUE MEXAY TOUKaMH, KOOPAMHATHI CEPEUHbBI OTPE3Ka, CKAJIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPJAMHATAX, YIOJ MEXIY BEKTOpPaMH, yrosl MEXIy 2
IPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH
KonTtponsHas pabora
Paznen 4. OcCHOBBI 36 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
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Tpuronomerpuyeckue

dyHkuun

Tema 4.1 ConepxaHue yaeOHOTO MaTepuaia

Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT Touku BOKpYr Hauana koopauHat. OmpezneneHue

(GYHKIMU  TPOU3BOJIBHOTO
yriua, yncia. Pagnannasa u

rpajycHas Mepa yria

CHHYCA, KOCHMHYCAa, TAHI'CHCA U KOTAaHI'CHCA. 3Haku CHHYCa, KOCHMHYCAa, TAHI'CHCA U
KOTAaHI'CHCA IO YCTBCPTAM. 3aBUCHMOCTD MCXKIY CUHYCOM, KOCUHYCOM, TAHI'CHCOM

M KOTaHI'€HCOM OIHOTI'0 U TOT'O K€ yrjia

KombunmnpoBanHnoe 3anstue

Tema 4.2

OcHOBHEIE
TPUTOHOMETPUICCKHE
TOXJICCTBA.

®opmyJsibl IPUBEACHUS

Conepxanue yaeOHOTO MaTepuaia

Tpuronomerpuueckue Toxaectsa. CUHYC, KOCHHYC, TAHI€HC U KOTAaHT€HC YIJIOB O

U - o.. Dopmysbl IpUBEACHUS

KombuampoBanHoe 3aHsTHE

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBI M Pa3HOCTH IBYX
yTJI0B

Cunyc u KOCHHYC
JABOWHOro yria. GopMyiibl

IOJIOBUHHOT'O YyI'Jjia

Coneprxanme yaeOHOTO MaTepuaa

Cymma u pasHocth cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC
nBoitHoro yria. ®opmynsl  nmojoBuHHOTO yria. [IpeoOpasoBaHusi CyMMBI
TPUTOHOMETPUUECKUX (PYHKIMA B TPOU3BEIECHHE K TMPOU3BEIACHHUS B CYMMY.
BoipakxeHue TpPUTOHOMETPUYECKHX (YHKIMI dYepe3 TaHTeHC [OJOBUHHOTO

aprymenrta. [Ipeobpa3oBanus mpoCTEHIINX TPUTOHOMETPHUECKIX BbIpaKEHUI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4
OyHKIMU, HUX CBOWCTBA.

Crioco0sl 3aaHUsd

byHKIMI

Cogepxanue yueOHOTO MaTeprala

OO6nacte onpezaeneHNus U MHOKECTBO 3Ha4eHUN (yHKUuH. YETHOCTb, HEUETHOCTD,

MEePHOTUIHOCTh PyHKIUN. CrocoObI 3a1aHust QYHKITUI

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK-05, OK-06,
OK-07
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Tema 4.5
Tpuronomerpuueckue

GbyHKIMU, UX CBOWCTBA U

Conepixkanue yaeOHOrO MaTepuaia

OO6nacte ompeneneHus ¥ MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (PYHKITHIA.

YErHOCTh, HEYETHOCTD, IEPUOTUIHOCTD TPUTOHOMETpUYEeCKUX (yHKuni. CBoMcTBa

rpaduKu U rpadukn QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomMOunupoBanHoe 3aHdTHE.
Tema 4.6 Conepxkanue yaeOHOTo MaTepuaa
[IpeoGpaszoBanue CxxaTue u pacTspkeHre TpauKoB TPUTOHOMETPUYECKUX (DYHKIUH.
rpadukoB [IpeoOpa3oBanue rpauKoB TPUTOHOMETPUUECKUX (YHKIIMMA
TPUTOHOMETPHUYECKIX [IpakTueckoe 3anaTue
byHKINN
Tema 4.7 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue
Onucanne MPUKJIATHOT0 MO/YJIfA)
IIPOU3BOICTBEHHBIX Hcnonbs3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (DYHKIMH B HpOQecCHOHANbHBIX

MPOIIECCOB €  TIOMOIIBIO

rpadukoB QyHKITHI

3aJa4ax

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.8 Coneprkanue yaeOHOro MaTepuasa

Ob6patHble OO6patHbie Tpuronomerpuueckue GpyHkiuu. Mx cBoiicta u rpaduku
TPUTOHOMETPUYECKUE Komb6unupoBaHHoe 3aHstue

byHKIIH

Tema 4.9 Coneprxanue yueOHOTO MaTepuana

Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHHUA U HCPABCHCTBA

Pemenne TPUTOHOMCTPUUCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIH.IHC
TPUTOHOMCTPUYCCKHUEC YpPABHCHUA, CBOJAINHUECA K KBaJApaTHBIM, pPCHIACMbIC

PAa3JI0KCHUEM Ha MHOXKXUTCIIN, OTHOPOAHBIC.

35




[IpocTenmme TPUrOHOMETPUYECKHUE HEPABEHCTBA

KombOunupoBanHoe 3ansarue.

Tema 4.10 ConepxaHue yaeOHOTO MaTepralia

Cucremsl CucreMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN
TPUTOHOMETPHUYECKIX KoMOuHMpOBaHHOE 3aHITHE

YpaBHEHUU

Tema 4.11 Conepxkanue yueOHOTo MaTepuaa

Pemenne 3amad. OCHOBBI

[TpeobpazoBanue TPUTOHOMETPUIECKUX BBIPAXKEHHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPHUYECKHX YpaBHEHHI W HEPABEHCTB B TOM YHCIE C HCIIOJH30BAaHHEM
Tpuronomerpuueckue CBOMCTB (PyHKLHUH.

G yHKITIT KouTtponsHas padorta

Pazgeu S.

KoMniekcHbIe Yyncia

Tema 5.1

Kowmriexcuble uncia

Copnepxanue yueOHOro Marepualia

[Tonsitne xomiiekcHoro yucia. ComnpsokeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOro 4ucia. Popma 3amucud  KOMIUIEKCHOTO — 4HMcia
(reomeTpuyeckasi, TpUrOHOMETpUUecKas, anreOpanueckas). ApupMeTHUYECKHe

,Z[CﬁCTBPISI C KOMIIJICKCHBIMH 4YHCJIaMH

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 5.2 ConepxaHue yaueOHOTO MaTepralia
[Ipumenenne BpinonHenue  pacyeToB ¢ IOMOLIBIO  KOMIUIEKCHBIX — 4ucell.  [Ipumepsl
KOMIUIEKCHBIX YHCEIl MCIIOJIb30BAHUS KOMIUIEKCHBIX YUCEI 4
[IpakTrueckoe 3aHsATHE
Paznen 6. IlpousBoanas 40
byHkuumn, ee
NnpUMeHeHHue
Tewma 6.1 Conepxkanue yueOHOTo MaTepuaa
TTousrtue IPOM3BOJHOU. | Ompe/ielieHne YHCIIOBOM IMOCIIeIOBATEILHOCTH U CIOCOObI ee 3amanus. CBoicTBa
@opMynel M IPaBWJIA | YHCIOBBIX TOCIenOBaTenbHOCTEH. OmpeneneHne mpenenia MOoCiIeI0BaTeIbHOCTH.
muddepeHupoBanmst Brruucnenne  mpenmenoB  mocnenoBatenbHocTel.  Ilpemen  pynkmmm  Ha 2
oeckoneynoct. [Ipenen ¢pynkuu B Touke. [Ipupamenue aprymenta. [Ipupamenue
. OK-01, OK-02,
¢byHkuyu. 3anadyd, MOPUBOAALIME K TOHATHIO TNPOU3BOAHOHN. OrmpeneneHue
. . OK-03, OK-04,
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS TIPOU3BOAHOM
OK-05, OK-06,
KomOunupoBanHoe 3anstue
OK-07
Tema 6.2 Coneprkanue yaeOHOro MaTepuasa
[TpousBoHbIC cyMMBl, | ®opmynsl quddepenunpoBanus. [IpaBuna quddepenumpoBanus 6
pa3HOCTH  Tpou3BeneHUs, | KoMOMHUPOBAaHHOE 3aHATHE
YacTHOTO
Tema 6.3 Coneprxanue yueOHOTO MaTepuana
[IpousBoHbIE Omnpenenenue crnoxxHoi QyHkiuu. [Ipon3BoaHass TPUTOHOMETPUYECKUX (DYHKIUH.
TPUTOHOMETPUUYECKUX [IpousBoHas ClIOKHON (HYHKIIHH
Gynkuui.  I[poussonnas | KoMOMHMPOBAHHOE 3aHSATHE 6

CIIO’KHOM (hyHKIIUU
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Tema 6.4
Tlonarue 0
HETMPEPHIBHOCTH (PYHKITUH.

Merto1 UHTEPBAJIOB

Conepixkanue yaeOHOrO MaTepuaia

[lonsitue HenpepwsiBHOM QyHKIMK. CBolicTBa HempepblBHOW (yHKIMH. CBs3b
MEXy HEIIPEPHIBHOCTBIO M TP PEPEHIIMPYEMOCTHIO (PYHKIIMH B TOYKE. AJTOPUTM

peICHHA HEPABCHCTB METOJJ0OM UHTCPBAJIOB

KoMOuHMpOBaHHOE 3aHITHE

Tema 6.5 Conepxkanue yaeOHOTo MaTepuaa
I'eomeTpuueckmit u | ['eoMeTpuueckuil CMBICH TPOU3BOJHONW (YHKIMM — YIIIOBOM KO3 (dULUEHT
¢buznueckuit CMBICIT | KacaTeJIbHON K IrpaduKy (QYHKIMH B TOYKE. YpaBHEHHUE KacaTeNbHOU K rpapuky
MPOU3BOJHOM dbyHKIMHA. AJITOPUTM COCTABJICHHUS YpaBHEHHUS KacaTeNIbHOW K rpaduky (yHKIUHA
y=f(x)
KomOunupoBanHoe 3aHstue
Tema 6.6 Coneprkanue yaeOHOT0o MaTepuaa
Du3nYECKUi cMbICl | Du3nuecknii (MEXaHMYECKHI) CMBICT TPOM3BOJHONM — MTHOBEHHAs CKOpPOCTh B
MPOU3BOJHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeccuoHaNIbHBIX [IpakTueckoe 3anaTue
3a/1ayax
Tema 6.7 Copepxanue yueOHOTo MaTepuala

MOHOTOHHOCTh  (DYHKITHH.

Touku 9KCTpEMYyMa

Bospacranue u yObiBaHue (GYHKIMHU, COOTBETCTBME BO3PACTaHMs U YyOBIBaHUS
¢GyHKUMM 3HaKy nOpou3BoAHOM. [loHATHME mNPOM3BOAHOIN BBICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKAa BTOPOH MPOM3BOJIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA
oTpe3ke. 3ajjauyd Ha MAaKCUMyM M MHHUMYM. [ToHATHE acHUMITOTBI, COCOOBI MX
omnpenieNieHusl. ANTOPUTM HUCCleoBaHMusl (QyHKIMH M MOCTpOeHHs ee rpaduka c

MIOMOIIIBIO TPOU3BOIHON. J[[poOHO-TMHEeHAs GyHKIUsSA

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 6.8

HccnenoBanue GyHKIUA U

Conepixkanue yaeOHOrO MaTepuaia

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M IOCTPOEHUE IPa(hUKOB.

ToCTpOeHHE rpaduKon KoMOMHHMPOBAHHOE 3aHATHE 4
Tema 6.9 HaumbGonbmee u | Comepkanue ydeOHOTO MaTepuaia
HauMEHBbIIIEE 3Ha4eHMs | HaxoxxeHne HawOONBIIEro W HAaWMEHBIIETO0 3HA4YCHUW (YHKIMH, MOCTPOCHHE
GbyHKITIT rpa¥KOB MHOTOWIEHOB C MCIIOJIb30BAaHUEM alllapara MaTeMaTHUeCKOro aHalln3a 2

KombunmnpoBanHnoe 3anstue
Tema 6.10 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE coepiKaHue (conepkanue
Haxoxnenue NPHUKJIATHOTO MOILYJIS)
ONTHMAJILHOrO pe3ynbTrara | HauMeHblee 1 Haubosplliee 3HaueHUEe GyHKIUN 6
C TOMOILKIO IPOU3BOJHOM | [IpakTHUecKOe 3aHATHE
B MIPaKTUYECKHX 3a7auax
Tema 6.11 Coneprkanue yaeOHOTo MaTepuaa
Pemenue 3a1a4. | @opmynsl u npaBuia quddepenunpoBanus. McenenoBanue GyHKINUNA ¢ TOMOIIBIO
IIpousBoaHas ¢pyHkuuy, ee | mpousBoaHoN. Hanbobiiee 1 HaMMeHbIIee 3HAYeHUS PYHKIMH 2
MIPUMEHEHHE KontponsHas pabdorta
Paznea 7. 44
MHOroOrpaHHMKH W TeJjia OK-01, OK-02,
BpAalleHUs OK-03, OK-04,
Tema 7.1 Copneprxanue yueOHOTO MaTepuana OK-05, OK-06,
Bepmunbl, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sneMeHThI: BeplIMHBI, peOpa, rpaHu. JluaroHaib. OK-07
MHOTOI'PaHHUKA Ceuenue. Boinmykiible M HEBBIITYKJIbIE MHOTOTPAaHHUKH

KombOuHupoBaHHoe 3aHsTHE 2
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Tema 7.2
IIpusma, ee
COCTaBJIAIOIINE, CEYCHHE.

[IpsmMass wu npaBuiIbHas

Conepixkanue yaeOHOrO MaTepuaia

[onsitue mpusmel. Ee ocHoBanust u GokoBbie Tpanu. Breicota mpusmel. Ilpsmas u

HakJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue

KoMOuHMpOBaHHOE 3aHITHE

MIPU3MBI
Tema 7.3 Conepxkanue yueOHOTo MaTepuaa

[Tapannenenunen, KyO. | [Tapamienenuresa, CBOWCTBA MPSIMOYrOJBHOTO mMapasuienenumnena, kyo. CeueHue
Ceuenne KyOa, | Kyba, mapasuiesnenumneia

napajuiefienuneaa KombuampoBanHoe 3ansTrie

Tema 7.4 Conepkanue yaeOHOTO MaTepHasa

[Tupamupa, ee | [lupamuma u ee osnemeHtbl. CedeHue mnupamuibl. I[IpaBuibHas mnHUpamuaa.

COCTaBJISIIOIIME, CEUYCHHE.
[IpaBunpHass  mupamuma.

VYceueHHas nupamuaa

VYceueHHas nupamuaa

KombOuampoBanHoe 3aHsTHE

Tema 7.5

Copnepxanue yueOHOro Marepuaia

boxoBas u noyiHas | [Tnomaae GOKOBOM M IMOTHOW MOBEPXHOCTH MPU3MBI, ITUPAMUIBI
ITIOBEPXHOCTH npu3Mel, | KoMOMHIpOBaHHOE 3aHATHE

MTUPAMHU/IBI

Tema 7.6 Copepxanue yueOHOTo MaTepuala

Cummerpus B KyOe,
napaJuiesenuresne,

IIpU3Me, IMMUpaMuic

CI/IMMeTpI/IH OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH. CI/IMMeTpI/ISI B KY66,

Mapajiej;icnuIeac, npu3smMe, mupamnuac

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.7

IIpumepsl cuMMeTpuil B

IIpodeccHoHATHHO-OPHEHTHPOBAHHOE coJiep:KaHue (conepkanue

NPHUKJIATHOT0 MOIYJIA)
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npodeccuun

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTqucxoe 3aHATUC

Tema 7.8 ConepxaHue yaeOHOTO MaTepralia

HpaBI/IJH)HI)Ie Iloustue IMPaBUJIBHOI'O MHOTOI'paHHHKA. CBolicTBa IMpaBUJIbHBIX MHOI'OI'PaHHHUKOB
MHOTI'OI'paHHUKU, ux HpaKTI/ILICCKOC 3aHsATUC

CBOICTBA

Tema 7.9 Conepxkanue yueOHOTo MaTepuaa

Hunuump, ero | Hunuuap u ero snementsl. CeueHne MUIUHIPA (MapauieTbHOE OCHOBAHUIO U OCH).

cocrasironue. CeueHune

Pa3BepTka munuHapa

LUAJIMHIPA KomOunupoBanHoe 3aHsTue
Tema 7.10 IIpodeccnonanbHO-OPUEHTHPOBAHHOE coaeprkaHue (conepkanue
Konyc, €ro | MPpMKJIAJTHOT0 MOXYJISA)

coctaBiitrone. Ceuenue

Konyc u ero »snementsl. CeueHue KoHyca (MapajjieIbHOE OCHOBaHHUIO U

KOHYyca IPOXO/IsIIee Yepe3 BepIINHY), KOHHYeCKUe ceueHus. Pa3BepTka koHyca
Kom6uHupoBaHHoe 3aHsTHE

Tema 7.11 Coneprkanue yaeOHOro MaTepuasa

YceueHHbIi KOHYC. | YceueHHbIH KoHYyc. Ero oOpasyromas u BeicoTa. CeueHue yce4eHHOTO KOHyca

Ceuenue yceueHHOTo | KoMOMHMPOBAaHHOE 3aHATHE

KOHYyca

Tema 7.12 Copneprxanue yueOHOTO MaTepuana

Hlap u cepa, ux ceueHus

Hlap u cdepa. B3aumnoe pacronoxkenue cdepsl u miockoctu. CeueHue Imapa,

cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.13 ConepxaHue yaueOHOTO MaTepralia
[Tonstue 06 ob6wveme Ttena. | [Tonste 00 oObeme Tema. OObeM Kyba U MPSIMOYrOJILHOTO MapasUICICIUIe/Ia.
OTtHoleHue 00beMOB | OObeM mpu3Mbl W IwIHHApPA. OTHOIIEHHE O0BEMOB  MOJOOHBIX Tl 4
10T00HBIX TeJ I'eomeTpudeckuii CMBICT ONIPEACTUTENS 3-TO TMOPsAKa
KomOuHupoBaHHOE 3aHsTHE
Tema 7.14 Conepxkanue yaeOHOTo MaTepuaa
O6bemMpl  u  mnomann | O6beMbl THpaMuIbl U KoHyca. O0beM mrapa. [1nomanam noBepxHoCTe# e 2
MIOBEPXHOCTEH Tes KomMmOunupoBanHoe 3aHsTue
Tema 7.15 Conepxanne yaeOHOTO MaTeprana
Kom6unanuu KomMOuHnamu reoMeTpuieckux Tei
MHOTOIPDaHHUKOB W Tel | [IpakTrueckoe 3aHsATHE 4
BpallleHUs
Tema 7.16 Coneprkanue y4eOHOTO MaTepHasa
I'eomerpuueckue Hcnonbs3zoBaHne KOMOMHALMI MHOTOTPAHHUKOB M TeJl BPAIIEHUS B INPAKTHKO-
KOMOMHALMM Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3aa4ax
[IpakTuyeckoe 3aHsATHE 4
Tema 7.17 Copepxanue yueOHOTo MaTepuala
Pemenue 3a1a4. | OObEeMbI U MIIOIIAIN TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpalCHUS
Muororpannuku U Tena | KontponsHas pabora 2
BpalleHus
Pa3nen 8. 14 OK-01, OK-02,
IlepBooGpa3nasn OK-03, OK-04,
pynkuun, ee OK-05, OK-06,
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NMPUMEHEHUE

Tema 8.1
[lepBooOpa3zHas QyHKIHH.
[IpaBuna HAXOXIECHUS

epBOOOPa3HBIX

Conepixanue yqaeOHOro Marepuaia

3amaya 0 BOCCTAHOBJICHHWM 3aKOHA JBWKEHUS MO M3BECTHOM ckopocTH. lloHsTre
uHTerpupoBanus. O3HAKOMIICHHE C MOHSATHEM HHTErpaja U IMEepBOOOpPa3HOU IS
¢dbyakuun y=f(x). Pemenue 3amady Ha CBsA3b MEPBOOOPA3HOM M €€ MPOU3BOJIHOM,
BBIYUCJICHUE TIEPBOOOpa3HONl s naHHOW ¢yHkiuu. Tabmuma Qopmyn s

Hax0XJAEeHUs NepBooOpa3HbIX. M3yueHne nmpaBuiia BBIYUCICHUS IEPBOOOPAa3HOM

KombuampoBanHoe 3anstue

OK-07
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Tewma 8.2
[lnomane KpUBOIMHEUHOM
Tpaneuuu. dopmyna

Herorona — JleitbHuna

Conepixkanue yaeOHOrO MaTepuaia

3ajauy, NPUBOJASIIME K IOHATUIO ONPEIEIEHHOIO HMHTErpaja — O BBIYMCIECHUU
IJIOIAAN  KPUBOJMHEWHOW Tpameuud, O nepemMemieHnd Touyku. [loHsTue
OIIPEACIEHHOIO  HMHTETpaja. ['eomerpuuecknii ©  (QUBHYECKHIA  CMBICTT

onpeneneHHoro unrterpaia. opmyna Hetorona— JleiiOnuna

KombunmnpoBanHoe 3aHsTie

Tewma 8.3
Heonpenenennsiit u

ONPEIETICHHBIN NHTETPaIbl

Conepxkanue yueOHOTo MaTepuaa

Ilonsatue HCOIIPCACIICHHOI'O MHTETpajia

KombuampoBanHoe 3anstre

Tema 8.4

Ilousitue 00
OTIPEICICHHOM HHTErpaje
Kak TJIOIIA 1

KpPUBOJUHEUHON Tpanenuu

Conepxanue yaeOHOTO MaTepuana

I'eoMeTpuueckuii CMbICI ONTPEACICHHOTO UHTETpajia

KombuampoBanHoe 3aHsTHE

Tema 8.5

OnpeneneHHblid  UHTErpall

IIpodeccnonanbHO-OpUEHTUPOBAHHOE coJiepKaHue (conepxkanme

NMPUKJIAJTHOT0 MO/YJIfA)

B JKU3HU I'eomerpuuecknii cmbica omnpenesneHHoro wuHrerpana. ®opmyna HerotoHa -
JletiOHuLA.
Pemienue 3agau Ha NpUMEHEHHE WHTErpaja sl BBIYMCIACHUS (PU3MUECKUX BETUYUH
U IUI0IAnen
[IpakTnueckoe 3anaTue

Tema 8.6 Coneprxanue yueOHOTO MaTepuana

Pemenne 3agau. | [Tepoobpasnas Gpynkuuu. [IpaBuia HaxoxxaeHus nepBooOpasHeix. Ee nmpumenenue
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[lepBooOpa3zuas QyHKIUH,

€€ NMPUMEHEHHE

KontponsHas pabora

Paznen 9. 16
Crenenu " KOpPHH.
Crenennas pynkuus
Tema 9.1 Conepxkanue yueOHOTo MaTepuaa
Crenennast  QyHKuus, ee | [Tousitue KOPHSI N-0# CTENEHN M3 JAeHCTBUTENbHOTO yncna. yHkimu y = VX nx
CBOMCTBA cBoiicTBa 1 rpaduxu. CBoicTBa KOPHS N-Oi CTENEHU

KomOunupoBanHoe 3aHstue 4
Tema 9.2 Conepkanue yaeOHOTO MaTepHaa
[IpeoGpa3zoBanue [IpeoOpa3oBaHue HppallMOHATBHBIX BBIPAXKEHHM
BBIP@KCHHI C KOPHAMH N- | KOMOMHMpPOBAHHOE 3aHATHE 4
Ol cTeneHu
Tema 9.3 Coneprkanue yaeOHOro MaTepuasa
Cponicta  crenenun ¢ | [loHATHE CTeNeHU ¢ JTIOOBIM palMOHAIBHBIM TOKazaresneM. CTeneHHble (QYHKIUH,
paloHaIbHbIM U | UX CBOMCTBA U rpauKu
JIEACTBUTEIIbHBIM KomMmOunupoBanHoe 3aHstue 2
MOKa3aTeasiMu
Tema 9.4 Copepxanue yueOHOTro Matepuala
Pemenune PaBHOCMIIBHOCTD MppalMOHANbHBIX YPAaBHEHHH W HEPABEHCTB. MeToapl HX
MppalMOHAIBHBIX peureHus. Penenne nppamoHaabHbIX YpPaBHEHUN U HEPABEHCTB
YpaBHEHUH U HEPABEHCTB | KoMOUHUPOBAaHHOE 3aHSTHE 4

Tema 9.5

Cogepxanue yueOHOTO MaTepualia

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Crenenu u KopHU. | Onpenenenue creneHHoil QyHknuu. Vcmonap3oBaHuE €€ CBOWCTB MpPH PELICHUU
Crenennast pyHKIUS YPaBHEHUI U HEPABEHCTB 2
KonTtponsHas pabora
Paznen 10. 16
IlokazaTenbHast
GyHkuus
Tema 10.1 Conepxkanue yueOHOTo MaTepuaa
ITokaszarenpHas (QyHkuusdA, | CTeneHb ¢ TNPOU3BOJBHBIM  JCHCTBHTENLHBIM  IOKa3zareneM. OnpejeneHue
€€ CBOMCTBA MoKa3aTeabHOW (YHKIMM, €€ CBOMCTBAa M Tpaduk. 3HAKOMCTBO C MPUMEHEHUEM
MoKa3zaTteabHOW (yHKIMU. PelieHne mokasaTteabHbIX ypaBHEHUN (YHKIHOHAIBHO-
rpauuecKkuM MeToJI0M 4
KombuampoBanHoe 3aHsTHE
OK-01, OK-02,
Tema 10.2 Coneprkanue yaeOHOTO MaTepuasa
OK-03, OK-04,
Pemienne mnoxasaTenpHbIX | PerieHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHUBAHHs —MOKa3aTesci,
OK-05, OK-07
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJICHHS HOBOW MEpPeMEHHOMU, (YHKIMOHAIBHO-TPAPUIESCKUM METOIOM.
Pemenue nokasarenpbHbIX HEPAaBEHCTB 6
[IpakTnueckoe 3anaTue
Tema 10.3 Copepxanue yueOHOTo MaTepuala
Cucrempl INOKa3aTeNbHBIX | PelieHrne CHCTEM MOKa3aTeIbHBIX YPaBHEHHIMA
ypaBHEHUI Kom0OuHupoBaHHoe 3aHsTHE 4
Tema 10.4 Coneprxanue yueOHOTO MaTepuana
Pemenune 3a1a4. | Pemenne noka3aTeNbHBIX YPAaBHEHMHM METOJOM YpaBHMBAHUS IIOKa3aTelnell u

[Toxa3zaTenpHast pyHKIUA

METOA0M BBEACHMS HOBOM HCpCMCHHOfI. Pemienue nmoka3aTeabHBIX HCPaBCHCTB
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Koutposbhast pabota 2
Pa3znea 11. Jlorapudgmsl. 28
Jlorapudpmuveckas
GyHkuus
Tema 11.1 ConepxaHue yaeOHOTO MaTepralia
Jlorapupm yucna. | Jlorapudm uncna. JlecaTUUHBIN U HATYpATbHBIN JOTaprMBbI, YACTIO €
JlecATUYHBIN 1 | KoMOMHHPOBAaHHOE 3aHSTHE
HaTypaJIbHbIN JIorapu(msl, 4
YHCIIO €
Tema 11.2 Conepkanue yaeOHOTO MaTepHaia
CpoiictBa  jorapu¢moB. | CBoiicTBa jorapudmos. Oneparus JorapuGMUPOBaAHHSL.
OK-01, OK-02,
Oneparus KomMmOunupoBanHoe 3anstue 6
OK-03, OK-04,
sorapuGMUpoBaHHs
OK-05, OK-07
Tema 11.3 Coneprkanue yaeOHOTo MaTepuasa
Jlorapupmuueckas Jlorapudmudeckas GyHKIUSA U €€ CBOMCTBA
(GyHKIMA, ee CBOMCTBA KomOunupoBanHoe 3anstue 4
Tema 11.4 Copepxanue yueOHOTo MaTepuala
Pemenue [lonsitne norapupmuyeckoro ypaBHeHus. Ornepanus MOOTeHIUpoBaHUSA. Tpu
Jorapu(pMUIECKUX OCHOBHBIX METOJIa pEILICHUs JOrapupMUYECKUX YpaBHEHUN: (PYHKIMOHAIBHO-
YPaBHEHHMH U HEPABEHCTB | rpaUyecKuii, MeTOJ] MOTEHIMPOBAHHS, METOJl BBEJICHHMS HOBOM NEpeMEHHOM.
Jlorapudmmuueckrue HepaBeHCTBA 6

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.5

CucreMsl

CopnepxaHue yueOHOTO MaTepualia

AJ'IFOpI/ITM peuicHuss CHUCTCMbI ypaBHeHHfI. PaBHOCUIILHOCTH J'IOl“apI/I(I)MI/I‘-ICCKI/IX
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norapu(pMUIECKUX

YPaBHEHUI U HEPABEHCTB

YpaBHEHUI KomOunnpoBaHHoe 3aHsTre 2
Tema 11.6 IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE cojep:KaHue (conepkanue
Jlorapu¢msl B TpUpoOe U | MPHUKJIATHOTO MOXYJIsA)
TEXHUKE [Ipumenenne norapu¢pma. Jlorapudmuyeckas crnupans B mpupone. Ee
MareMaTHYeCKHe CBOUCTBA 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 Conepxkanue yueOHOT0o MaTepuasa
Pemrenne 3ajgad. | Jlorapupmuueckas  ¢yHkiusa.  Pemienune — mpocTeiiiumx  jorapuMuuecKux
Jlorapudmer. ypaBHEHUH 2
Jlorapudmuueckas KouTtponsHas padorta
byHKIHSA
Paznen 12. 10
MHoxecTBa. JJIEeMEHTBI
Teopuu rpagos
Tema 12.1 Coneprkanue yaeOHOro MaTepuasa
MHoxecTBa [TonsaTne muoxectsa. [lTonMHOkecTBO. Onepaniii ¢ MHOKECTBAMU
Komb6unupoBaHHoe 3aHstue 2
Tema 12.2 IpodeccnonaIbHO-OPUEHTUPOBAHHOE coJeprkaHue (conpep:xkanue
Onepanuy ¢ MHOXKECTBaAaMH | MPUKJIAHOTO MOYJIs1)
Onepannn ¢ MHOkecTBaMH. Penienune npukiaaHeixX 3aga4d
[IpakTnueckoe 3anaTue 2

Tema 12.3

CopnepxaHue yueOHOTO MaTepralia
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I'padsr

[Tonsitue rpada. Cesa3HbIM rpad, AepeBo, MUKI Irpad HA TUIOCKOCTH

I[TpakTuueckas padora 4
Tema 12.4 ConepxaHue yaeOHOTO MaTepralia
Pemenue 3aga4. | Onepauuu ¢ MHoOXkecTBamMH. OmucaHuE peaJbHBIX CHUTyallUd C IIOMOIIbIO
MmuoxectBa, I'padpl u ux | muoxects. [Ipumenenne rpadoB K PEIICHUIO 3314
MIPUMEHEHHE KonTtponrHas padorta 2
Paznen 13. DuemeHThI 26
KOMOUHATOPHKH,
CTATUCTUKH M TeOPHUH
BEPOATHOCTEM
Tema 13.1 Conepkanue yaeOHOTO MaTepuaa
OcHoBHbIE nouATHs | [lepectaHoBKH, pa3MelIeHUs], COUETaHUSI.
KOMOMHATOPUKH 4
KomOuaMpOoBaHHOE 3aHSTHE. OK-01, OK-02,
Tema 13.2 Coneprkanue yaeOHOro MaTepuasa OK-03, OK-04,
CoObiTHE, BEPOATHOCTh | COBMECTHBIE W HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBbI OK-05, OK-07
coObiTusA.  CiokeHue U | COObITHH. Y CIIOBHASI BEPOSITHOCTh. 3aBHCUMbIC M HE3aBUCHMBIE COOBITHS. Teopembl
YMHO>KEHUE BEPOATHOCTEN | O BEPOSTHOCTH MPOU3BEICHHS COOBITHH.
KomOunupoBanHoe 3anstue 4
Tema 13.3 IIpojdeccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue
BepostHocTh B | IPMKJIAHOT0 MOY.JISA)
npoeccuOHATBHBIX OTHOCHUTENBbHAS YacTOTa COOBITHS, CBOMCTBO ee ycToWuMBOCTH. CTaTHCTHUYECcKOe
3aavax orpeeneHue BeposTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[IpakTueckoe 3anaTue 4

49




Tema 13.4 ConepxaHue yaueOHOTO MaTepralia
JuckpetHas  ciay4aiiHas | Bugsl cimydaiiHeix BenuuuH. OrmpeneneHue AUCKPETHON ClIydailHOW BETMYHHEIL.
BEJIMYMHA, 3aKOH €e | 3aKkoH pachpesesieHuss JTUCKPETHOM ciaydaiiHOW BenuuyuHbl. Ee 4ucioBble
pacupeneneHus XapaKTEPUCTUKU 4

KombunupoBanHoe 3anstuie
Tema 13.5 Conepxkanue yaeOHOTo MaTepuaa
3agaun  MaremaTtndeckod | Bapuanmonnwiii  psin.  [losmron wactor u  ructorpamma. CTaTUCTHYECKHUE
CTaTUCTUKU XapaKTEPUCTUKH psiJia HAOII01aeMbIX JaHHBIX

KombuampoBanHoe 3anstre

4

Tema 13.6 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE co/iep:KaHue (conepkanue
CocraBnenue TabMUI U | MPHKJIATHOTO MOXYJIsI)
Jyarpamm Ha IpaKkTHUKe IlepBuuHast 06paboTKa CTaTUCTUYECKUX JaHHbIX. [ paduueckoe ux mpeacTaBiIeHUE.

HaxoxaeHue cpeHUX XapaKTepUCTHUK, HAOII0AaeMbIX TaHHBIX

[IpakTnueckoe 3anATHE 4
Tema 13.7 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3aja4. | DneMeHTbl KOoMOMHaTOpuKH. CoObITHE, BEpOATHOCTH coObITHA. CloXeHue u
OneMeHThI YMHOKEHUE BEPOSTHOCTEN
KOMOUHATOPHKH, KontponsHas padorta 2
CTaTUCTUKM U  TEOPHUH
BEPOSITHOCTEN
Pasznen 14. YpaBHenus u 28 OK-01, OK-02,
HepaBeHCTBAa OK-03, OK-04,
Tema 14.1 Coneprxanue yueOHOTO MaTepuana OK-05, OK-06,
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PaBHOCHIIBHOCTB
YPAaBHEHUN W HEPABEHCTB.

OO01ue MeTo Il peleHus

PaBHOCMIBHOCTE ypaBHEHMI M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCWIIBHBIX MEPEX0Jax B YpaBHEHHSIX M HepaBeHcTBax. OOmme MeToJbl
pelIeHusl ypaBHEHHIA: MEpexoa OT PaBeHCTBA (PyHKIMI K PaBEHCTBY apryMEHTOB
JUTE MOHOTOHHBIX (DYHKITUH, METOJI Pa3JIOKEHUSI HA MHOKHTEIH, METOJ BBEICHUS

HOBOH IepeMeHHOM!, (PYHKIIMOHATBHO-TpapuIecKuii METo]

KombunmnpoBanHoe 3anstuie

Tema 14.2 Conepxkanue yaeOHOTO MaTepuaa
I'padmueckuit MeTos | O6mue MeTo bl pelIeHUs] HEPaBEHCTB: MEePeX0/1 OT CPaBHEHUs 3HAYeHUH (DyHKIMM
peteHus YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHHUH AapryMEHTOB JJIs MOHOTOHHBIX (YHKIIMH, METO[
HEPaBEHCTB WHTEPBAJIOB, (pyHKIIMOHAIBHO-Tpaduueckuil metol. ['paduyeckuit Meros pemeHus
YpaBHEHUH U HEPABEHCTB
KombOuampoBanHoE 3aHsITHE
Tema 14.3 Coneprkanue yaeOHOTO MaTepuasa

YpaBHEHUS U HEPABEHCTBA

Onpenenenue Monyis. Packpbitue Monaynas 1o omnpeneneHuto. I[Ipocreitmme

C MOJyJIeM ypaBHEHHUs U HEPAaBEHCTBA ¢ MoAyneM. [IpuMeHeHre paBHOCUIIBHBIX MEPEXOJ0B B
OTIpe/IeNIEHHBIX THIAaX YPaBHEHHUI 1 HEPABEHCTB C MOAYJIEM
KomMmOunupoBanHoe 3aHstue

Tema 14.4 Copepxanue yueOHOTo MaTepuala

YPaBHeHI/IH U HCPABCHCTBA

C MmapaMeTpaMu

3HakoMCTBO ¢ mapameTpom. [Ipocreiinirie ypaBHEeHUs U HEPABEHCTBA C TApaMeTPOM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.5
CocraBiieHHEe U pelIeHUE

npodecCHoHaANBHBIX 3a]a4

IIpodeccHoHATHHO-OPHEHTHPOBAHHOE coliep:KaHue (coneprkanue

NPHUKJIATHOTO0 MOILYJIS)

Penienne TeKCTOBBIX 3a4a4 HpO(I)CCCI/IOHaJ'IBHOFO COZACPIKaHUA

OK-07
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C IOMOIIBIO YPABHEHUN IIpakTrueckue 3aHATHS 8
Tema 14.6 ConepxaHue yaeOHOTO MaTepualia
Pemenne 3a1a4. | OOImuMe METoAbl PEIEHUs] YpaBHEHUN. YpaBHEHMS U HEPaBEHCTBA C MOJIYJIEM U C
VYpaBHEHUs U HEPABEHCTBA | MapaMeTpaMu

[IpakTueckoe 3aHsATHE 2
IIpomexyTounas arrecranus (Jk3ameH) 24
Bcero: 340
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3. YCJIOBUS PEAJIM3AIIAU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JAUCHUIIJIMHBI
3.1 MarepuajbHoO-TeXHHYeCKOe o0ecniedeHue
Peanuzanuss mnporpaMMbl  y4eOHOW  JHMCUUIUIMHBI  IPOU3BOJMUTCS C HPUMEHEHHEM
JUCTAHLIMOHHBIX TEXHOJIOTMM M TpeOyeT Haluuus 3JIEKTPOHHOM 00pa3oBaTeNbHOU Cpelbl;

y4eOHOTO KabuHeTa.

OGopynoBanue yueOHOro KadnHeTa:

® KJTaCCHasl JIOCKa;

® [T0CaI0OYHBIE MECTA 10 KOJIMYECTBY O0YJAIOLTIXCS;

¢ pabouee MeCTO MPEeTo1aBaTels;

¢ yueOHO-TIpakTU4YecKkoe 000pyioBaHUE, HEOOXOIUMOE ISl TPOBEJIEHUS PETYCMOTPEHHBIX
IIporpaMMoN npaktuueckux 3aHatuil. B cootBercTBHe ¢ 1m.4.4 ®I'OC CIIO nmomyckaercs 3ameHa
000pyIOBaHUS €T0 BUPTYAJTbHBIMU aHAJIOTaMH.

Texnuyeckue cpeacTBa 00y4eHus :

® KOMIBIOTEPHI C BEIXOJIOM B ceTh Internet;

e cailr «JIuuHas cTynus» ¢ BO3MOXKHOCTHIO PAa0OTHI C ANEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcom;

® DJICKTPOHHBIC OMOIMOTECYHBIC PECYPCHI.

YyeoHo-MeToAuYeCcKOe od0ecneuyeHne JTUCIUILINHEIL:

* METOAMYECKUE YKa3aHUs 10 OpraHU3allH MPAKTUYECKUX 3aHSITHIA;

* METOAMYECKUE YKa3aHUs 110 CAMOCTOSITENBbHO padoTe.

IIporpammHoe oOecnieyeHue:

[Iporpammuoe oOecrieueHue, SBISIONIEECS YAacTblO 3JIEKTPOHHOM HHQPOPMAIIMOHHO-
o0Opa3oBaTeNbHOM cpeibl U 0azupyroleecss Ha TeNeKOMMYHUKAIIHOHHBIX TEXHOJIOTHSIX:

- KOMITbIOTEPHBIE 00yYaroI1e IPOrPaMMBl;

- TPEHUHTOBBIE U TECTUPYIOIIUE TIPOTPAMMBI;

- HHTEJUIEKTyallbHbIe pOOOTHU3NPOBAHHBIE CUCTEMBI OIICHKU KaueCTBA BHITIOJHEHHBIX PaboT;

- CTIpaBOYHO-TIpaBoBasi cucreMa «KoHCynbTaHT itocy, «["apanT;

- anekTpoHHOo-0ubnuoteuHas cucrema (3b6C) DbC «IPRbooksy http://iprbookshop.ru/;

- mporpamMma ympaBlieHHs oOpaszoBarenbHbM mporieccoM B DUOC (MudopmanronHas

texHoJsorus. [Iporpamma yrpasnenust oopazoBarenbHbIM nporeccom. KOMBAT).
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3.2. UuopmannoHHOe o0ecnieyeHne peain3aluu NporpaMmbl

OcHOBHbIE HCTOYHUKH

1 Mep3snsk A.I'., Homuposckuii [I.A., [TonsikoB B.M. MaremaTuka. AnreOpa u Hayana
MaTemaTudeckoro anaimmsa. 10 kmacc. / mox penakuueii [lomonbckoro B.E. - AknronepHoe
obmectBo «M3natenscTBO «lIpocBenienne

2 Mep3snsk A.I'., Homuposckuii [I.A., [TonskoB B.M. Maremaruxka. ['eometpus. 10
kiacc. / moxa penakuuein [logonsckoro B.E. - Akiimonepnoe o6miectBo «M3naTenbcTBoO
«IIpocsemenuey

3 Mep3snsx A.I'., Homuposckuii [I.A., [TonsikoB B.M. MaremaTuka. AnreOpa u Hayana
Maremarnueckoro ananusa 11 kmace. / moxa pegakiueit [Togonsckoro B.E. - Akiimonepnoe o011ecTBo
«M3narenbctBO «lIpocBemenue»

4 Mep3znsx A.I'., Homuposckuii [I.A., [TonsikoB B.M. MaremaTuka. AnreOpa u Hayana
MareMmarndeckoro ananmsa 11 kmacc. / mon pemakiueit [logonsckoro B.E. - Akiimoneproe o61iecTBo
«MzmarensctBo «IIpocBemnienne

DJIeKTPOHHbIE U3aAHUS

1. Bcepoccwuiickue unrepaer-oaumnuansl. - URL: https://online-olympiad.ru / (mata
obpamienus: 12.07.2022). - TekcT: 37EKTPOHHBIH.
2. Enunas xomteknus udpoBeix 00pasoBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru (mara oopamenus: 08.07.2022). - TeKCT: 2IeKTPOHHBIIA.

3. Hayunas snexrponnas oudaunoreka (H2B). - URL: http://www.elibrary.ru (mara

obpamienus: 12.07.2022). - TekcT: 3JEKTPOHHBIH.

4, OTkpeIThI KOUTEK. MaTtemaruka. - URL: https://mathematics.ru / (nata obpaienus:

08.06.2022). - TeKCT: 3JEKTPOHHBIH.

5. [MoBTOopuM marematuky. - URL: http://www.mathteachers.narod.ru / (nara

ooOpamenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIMH.
6. CrpaBOYHHUK 10 MaTeMaTHUKE JIJIs IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara o6pamenns: 12.07.2022). - Tekcr:

JJIEKTPOHHBIN.

7. ®enepanbublii nopran «Poccuiickoe odpazoBanue». - URL:http://www.edu.ru/ (marta

obparenust: 02.07.2022). - TeKkcT: 2IEKTPOHHBIH.
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4. KOHTPOJIb

U OIIEHKA

OBIIEOBPA3OBATEJIBHON JUCITATLIAHBI

PE3YJIbTATOB

OCBOEHUA

KouTposib u omeHKka pe3ylbTaToOB OCBOCHHS O00IICO0Opa30BaTEIbHON JAMCIMIUINHBI

PaCKpBIBAIOTCS Yepe3 JMCUUILIMHAPHBIE Pe3yJIbTaThl, HAMpaBlIeHHbIE HA (OPMHUPOBAHUE OOIIMX U

npodeccHOHATBHBIX KOMIIETSHIIUH 10 pa3zesaM U TeMaM COAEp)KaHusl yueOHOTO MaTepuara.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oneHoYHbIX

KOMIIETEHI[US MeponpusiTUs
OK 01. Beibupats criocoOb1 P1,Temal.l,1.2,1.3,1.4,1.5,1.6 [ItynupoBanue
pelIeHus 3aaa4 P2 Temsr 2.1,2.2,2.3,24,2.5,2.6

TectupoBanue

npoheccCHoHaATBHOM P 3, Temsr 3.1,3.2,3.3,34
IESTELHOCTH P4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7, | BprionHeHue
MIPUMEHUTEITEHO 48,49, 4.10,4.11 MPAKTHYECKUX 3a/TAHUH

K Pa3JIMYHbBIM KOHTCKCTaM

P 5, Temsr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8, 6.9, 6.10, 6.11

P 7, Temw 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7,7.8,7.9,7.10,7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Tems! 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

KonTponshas pabora

BrinonHenue 3amanuii

Ha 5K3aMCHC

OK 02. Ucmnonp30BaTh
COBPEMEHHBIE CPE/ICTBA
IMOHMCKa, aHaJIN3a U
HUHTEPIPETAINH

uHbOpMaInH, U

P1,Temal.1,1.2,1.3,1.4,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7,
4.8,4.9, 4.10,4.11

IlItynupoBanue
TectupoBanue

Brinosanenue
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MH(pOPMAIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33/1a4
npodeccnoHaIbHO N

JACATCIBHOCTH

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 6.10, 6.11

P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

MPAKTUYECKUX 3aJaHUN
KontponsHas padora

Brimonnenune 3amanuii

Ha 3K3aMCHC

OK 03. ITnanupoBaTh u
peann30BBIBaTh COOCTBEHHOE
npohecCHoHANBHOE U
JUYHOCTHOE pPa3BUTHE,
MpeANPUHUMATENbCKYIO
JeSITeNIbHOCTD B
npodeccuoHanbHOU chepe,
WCII0JIb30BaTh 3HAHUSA T10
MpaBoBOW U (PMHAHCOBOM
IPaMOTHOCTH B Pa3JINYHBIX

JKU3HCHHBIX CUTyalluAgX

P1,Temal.1,1.2,1.3,1.4,1.5, 1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1, 3.2,3.3,3.4

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,
48,49 410,411

PS5, Temsr 5.1,5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8, 6.9, 6.10, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

[ItynupoBanue
TectupoBanue

Brinonnenune

MPAKTUYECKUX 3a1aHUN
KonTpomnbnas pabora

Brinonaenue 3amanunii

Ha 5K3aMCHC
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P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

OK 04. DddexruBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTHUBE H

KOMaH/JI€

P1,Temal.1,1.2,1.3,14,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temn 4.1,4.2,4.3,4.4,4.5,4.6,4.7,
4.8,4.9, 4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8, 6.9, 6.10, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

[lItynupoBanue
TecTtupoBanue

Brinosnnenue

MPAKTUYECKUX 3aJaHUI
KonTpomnbHas pabora

Brimosmenune 3amanuit

Ha 3K3aMCHC

OK 05. OcymiecTBasiTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHKAIUIO Ha

TroCyaapCTBECHHOM SI3bIKEC

Poccuiickoit @enepainuu ¢

y4eToM 0coOeHHOCTEH

COUAJIBHOTO U KYJIbTYPHOTO

KOHTCKCTa

P1,Temal.1,1.2,1.3,1.4,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,25, 2.6

P 3, Temsr 3.1,3.2,3.3,34

P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,
48,49, 4.10,4.11

P 5, Temsr 5.1, 5.2
P1,Temal.1,1.2,1.3,1.4,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6, 4.7,
48,49, 4.10,4.11

P 5, Temsr 5.1, 5.2

[IrynupoBanue
TectupoBanue

Brinoanenue

IPAaKTUYECKUX 3alaHUH
KonTtponsHas pabota

BrimosiHenue 3amaHui

Ha 3K3aMCHEC
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P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 6.10, 6.11

P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.,
146 P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

OK 06. ITposBnsTH
IpaXKJaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaIULIUOHHBIX
POCCUHCKHUX AYyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEM, B
TOM YHCJIE C yYETOM
rapMOHHM3aLUU
MEKHALMOHAJIBHBIX U

MCKPCIMTHO3HBIX

P1,Temal.1,1.2,1.3,1.4,1.5, 1.6

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8, 6.9, 6.10, 6.11

P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13, 7.14,
7.15,7.16, 7.17

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

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

[IrynupoBanue
TectupoBanue

Brinoanenue

IPAaKTUYECKUX 3alaHUH
KonTtponsHas pabota

BrimosiHenue 3amaHui

Ha 3K3aMCHEC
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OTHOILUEHUN, IPUMEHSATh
CTaHJApThI
AHTUKOPPYILIHOHHOTO

IIOBCACHUA

OK 07. CogeiicTBoBaTh
COXPAaHEHUIO OKPYKAIOUIEH
Cpelbl, pECYpCcoCOepeKEeHHUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUH KIIMMaTa,
MPUHIIMIIBI OEPEKITUBOTO
MPOU3BOICTBA, ((HEKTHBHO
JIEMCTBOBATH B

T-I];)G3BI)I'-I'c’lI\/IIHI:;IX CUTyaluiax

P1,Temal.1,1.2,1.3,14,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7,
48,49, 4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7, 6.8, 6.9, 6.10, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12,7.13, 7.14,
7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5,
13.6

P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5,
14.6

[lItynupoBanue
TectupoBanue

Brinosnenue

MPAKTUYECKUX 3aJaHUI
KonTpomnsnas padbora

Brimosaenune 3amanui

Ha 3K3aMCHEC
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