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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT PAMMABI
OBIIEOBPA30OBATEJLHOMN JUCIATLINHBI

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe mnpodeccMOHAJbHOI 00pa3oBaTebHOI
nporpammbl CII1O:
O6meoOpa3oBaTtenbHas  guciumimHa  «MaTtemaTtuka»  sBIsETCS  00s3aTeNbHOM  YacThiO
00111e00pa30BaTEeIbHOrO IUKJIA 00pa3oBaTelIbHONW MporpaMMbl B cooTBercTBHH ¢ PI'OC mo
cnenuanbHocTd 08.02.13 MoHTax M 3KCIulyaTalds BHYTPEHHHUX CAHTEXHUUYECKHUX YCTPOMCTB,
KOH/IMIIMOHUPOBAHMUS BO3/AyXa W BEHTWIAIMH, pealn3yeMoil Ha 0a3e OCHOBHOTO OOIIEro
o0OpazoBaHusl.

1.2. HEJII/I " IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

1.2.1. Heap AuCHUILIHHBI
ConepkaHue TpOrpaMMbl  00IIEOOpa30BaTEIbHON  JUCHUIUIMHBI  «MareMaTuka

HAIPABIICHO HA JIOCTMIKCHUE PE3YJbTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi Hanpaiennoctn @I'OC CIIO.

3aaun 0cBOCHUS 00111€00pa30BaTeIbHON JUCITUTUTMHBI «MaTeMaTHKa:

- (hopMHPOBATH MPEICTABICHUS O COLUANBHBIX, KYIbTYPHBIX M UCTOPHYECKHX (hakTOpax

CTaHOBJICHUA MaTCMAaTUKH,

- q)OpMI/IpOBaTb OCHOBBI JIOTHYCCKOI'0, QaJIIrOPUTMHYCCKOI0O MU MATEMATUYCCKOTO

MBIIIJIICHUA,

- q)OpMI/IpOBaTb YMCHHUEC MNMPUMCHATH IIOJYYCHHBIC 3HAHUS IIPU PCHICHUHN PA3JTAYHBIX

3aJa4, B TOM 4HClie IPO(ECCHOHANBHBIX;

- (l)OpMI/IpOBaTB MNPpEACTABJIICHUEC O MATCMATHUKEC KaAK YaCTU O6H.I€‘l€ﬂOBC‘ICCKOfI KYJbTYPHI,
YHUBCPCAJIBHOM S3bIKEC HAYKH, ITO3BOJIAIOIICM OIMUCBIBATD U U3Yy4YaTb PCAJIbHBIC MPOLCCChHI U
SIBIICHUS B IIOBCEIHEBHOM KU3HU U B HpO(I)CCCHOHaHBHOﬁ JACATCIIbHOCTH



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001e00pa3oBaTe/bHON AUcHUILUINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O01mme KOMIEeTEHIINHT

IInanupyemsble pe3yJbTaThl 00yYeHHs

Oomue

I[ncumumﬂapnme

OK 01 Bri6upats criocoOsr
perieHus 3a1a4
pohecCHOHATBHON

e TeIbHOCTH IIPUMEHUTEIBHO

K Pa3JIMYHbIM KOHTCKCTaM

FOTOBHOCTb K TpYIy, OCO3HAaHHUE IEHHOCTH|

MacTepcTBa, TPYI0Jt00ue;
aKTUBHOH

T'OTOBHOCTB K JACATCIIbHOCTH

TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CIT0COOHOCTD IJIAHUPOBATb
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CaAMOCTOATCIIBHO BBIINIOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

HUHTEpEC K pa3InYHBIM
podecCHOHATEHOM JIeATEIILHOCTH,
OBnaneHue YHUBEPCAIbHBIMU yueOHBIMU
[103HABATEIbHBIMHU JICHCTBUSMH:

a) 0a30BbI€ JIOTUYECKHE ﬂeﬁCTBHHI

- CaMOCTOSITEJIBHO dbopmynupoBaTh u
AKTyalu3upoBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHICCTBGHHLIfI HpI/I3HaK NI
OCHOBAaHUA JIA CpaBHCHI/IH, KJ'IaCCI/I(bI/IKaIII/II/I 151
0000IICHHS;

ONpEeAeNsITh LEJId JIeITEJIbHOCTH, 3a/JaBaTh
[TapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;

- BBUIBJISITh 3aKOHOMEPHOCTM W NPOTHUBOPEUHS B
[pacCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B JIEITEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEISM, OLECHHBATH
[PUCKH MOCTEICTBUI AEATETbHOCTH;

- pa3BUBATbh KPCATUBHOC MBIIIJICHUC IPHU PCIICHHUN

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAMU PELICHUS
3a1a4; yMeHue (hopMyaupoBaTh ONpeAEIeHUs, aKCHOMBI U
TEOPEMBI, IPUMEHATh UX, IPOBOJIUTH JJOKAa3aTEIbHbIE
paccyKAeHUs B XO/I€ PeLIeHus 3a/1a4;

- YMETb OIIEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupm
UKCIIa; YMEHUE BBINOIHATH BBIYUCIICHUE 3HAYEHUN U
IpeoOpa3oBaHusl BEIPAKEHHUM CO CTENEHSIMU U JIorapupmami,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PaLlUOHAIIBHBIE,
MppaltoHaIbHbIE, T0Ka3aTeIbHbIE, CTEIICHHBIE,
lTorapupmMuyecKue, TPUroHOMETpUIECKUEe ypaBHEHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKINS, HETIPEphIBHAS
(yHKIMS, TPOU3BOIHAS, IEpBOOOpa3Hasi, ONpeaeIeHHbIH
MHTErpa; yMeTb HAXOAUTh IPOU3BOHbBIE JIEMEHTAPHBIX
(yHKIIUH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BAThH B
[IPOCTENIINX CllydasixX QyHKIIMHM HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJbIINE U HAUMEHbIIINE 3HaYeHUs] PYHKIIN; CTPOUTh
rpadMKyu MHOTOYJICHOB C HCIOJIb30BAHUEM arlliapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIpU
[pELIEHNH 3a]1a4 Ha ABM)KEHUE; PEIIaTh PAKTUKO-
OpPUEHTHUPOBAHHBIE 3a/1a4M HAa HaWOOJIbIINE U HAUMEHbIINE
3HAUEHUS, HA HaXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHANIbHAS (QYHKIHS,
MoKkasareiabHasi QYHKIMS, CTeNeHHAs! PYHKILINS,




PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKON H
[POCKTHON JIeATEIbHOCTH, HAaBBIKAMHU pPa3peIICHHUS]
po0iem;

BBISIBJISATh PHYMHHO-CJICICTBEHHBIC CBSI3H M
AKTyaJIM3UPOBATh 3aJ1ady, BBIIBUTATh THIIOTE3y €€

[PCIICHNA, HaxoauThb APTryYMCHTBIL JIIs]

1I0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUM, 3a7aBaTh
[apaMeTpbl U KPUTEPUU PELICHMUS,;

- AQHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ pEIICHUS
3a1a4d Pe3yJbTaThbl, KPUTUYECKH OLCHUBATh UX|
NTIOCTOBEPHOCTb, IIPOIHO3MPOBATb H3MEHEHUE B
HOBBIX YCIIOBHSX;

-- YMETb IEPEHOCUTH 3HaHMS B IO3HABATEIBHYIO U
[IPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;
YMETb

[peAMETHBIX 00JIacTeH;

WHTETPUPOBATH 3HAHUA M3 PA3HBIX

BbIABUI'ATh HOBBIC nacu, npeajararp
OPHUT'MHAJIBHBIC MTOAXOAbI U PCHICHU A,
CIIOCOOHOCTH HCIIOJIb30BaHUA

MO3HABATEILHOM U COLMAIbHON IIPaKTUKE
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morapudmuueckas pyHKIUS, TPHTOHOMETPHUYECKHE (DYHKIIUH,
oOpaTHbIEe PYHKLIUHU; YMEHHE CTPOUTH TPAPUKH N3yUECHHBIX
(yHKINH, HCTIOB30BaTh IpaKU MPU U3YUECHUH TPOLIECCOB U
3aBHUCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUX y4eOHbIX
[PEIMETOB U 3aJjau U3 pealIbHOM XKHU3HU; BBIpaXaTh (GopMyIaMu
3aBUCUMOCTH MEX/ly BEJIUUYNHAMM;

- YMETb pelIaTh TEKCTOBBIE 3a7ja4l Pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha MMPOLEHTHI, JOJHM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB U YCIIYT, HAJIOTH, 33J]a4d M3 00JIACTH yIPaBICHHS
ITMYHBIMU M CEMEWHBIMU (PMHAHCAMM ); COCTABIIATH BBIPAKEHHUS,
YpaBHEHHS, HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 3aa4H,
MCCIIe10BaTh MOJyYEHHOE PeleHHE U OLIEHUBATh
[PaB/010I00HOCTh PE3YJIbTATOB;

- YMETb ONIEpUPOBATH MOHATHIAMMU: CpeAHEE apu(PMETUUECKOE,
MenaHa, HauOoJiblllee M HAaMMEHbIIee 3HAYeHUs, pa3Max,
criepcusi, CTaHAaPTHOE OTKIIOHEHHUE YHCIIOBOTO HAbopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMAIIUIO, TIPE/ICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpakarolIylo CBOMCTBA
[pEaTbHBIX MPOIIECCOB | SBJICHHUI; IPEACTABISATh HHPOPMALIUIO C
MOMOILBIO TAOJIMI U TUarpaMM; MUcciae10BaTh CTATUCTHUECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'papuecKuX METOJ0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMU: CIIy4ailHBIN ONBIT U CITydaifHOE
COOBITHE, BEPOSTHOCTD CIIY4aHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCTIOIB30BaHUEM I'padUIeCKUX METO/IOB;
[PUMEHSTH (POPMYITBI CIIOKEHUSI M YMHOKEHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl ¥ (YOPMYIIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO




CIIy9aiiHBIMU BEJIMYMHAMH; YMEHUE MPUBOJAUTH IPUMEPHI
[IPOSIBJICHNUS 3aKOHA OOJIBIINX YHUCEN B IPUPOAHBIX U
0OI1IECTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPELIUBAIOLINECS MPSMBIE,
MapauieIbHOCTh U NEePIEeHINKYISIPHOCTh IPSIMbBIX U MIIOCKOCTEH,
YTOJI MEXAY MPSAMBIMH, YTOJI MEXAY IPSIMOM U MIIOCKOCTBIO, YTOJl
MEXy TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY IPSMBIMHU, PACCTOSHIE MEXY TUIOCKOCTSIMHU;
YMEHHUE UCIIONB30BaTh MIPU PEUICHUH 33124 U3YYCHHBIC (DaKThl U
TEOpPEMBbI IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIEero MUpa;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, apaienenumne], Ipu3Ma, mupaMuia,
(burypa v moBEpXHOCTh BpallleHUs, IWIUHIP, KOHYC, 11ap, chepa,
ceueHust (PUTYpHI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMHAPA, KOHYCA, TUIOMIAIh TIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IIIIMH/PA, TUIoIIaab cGepbl, 00beM Kyoa,
[PSIMOYTOJIBHOTO MapaJuIeyIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[WINH]pA, KOHYCAa, I1apa; yMEeHUue n300pakaTh MHOTOTPAHHHUKH U
[OBEPXHOCTH BPAIIECHUS, UX CEYECHUS OT PYKH, C TTOMOLIbIO
YepTEKHBIX MHCTPYMEHTOB H JICKTPOHHBIX CPEJCTB; YMEHHUE
pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUJIbHBIE MHOTOTPAaHHUKY;

- YMETh OIEPHPOBATH MMOHATUSAMU: JIBIDKCHUE B TIPOCTPAHCTRBE,
Mo100HBIE (GUTYPHI B TIPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE
rionaael moBepxHocTel 1 00beMOB MOI0OHBIX (GUTYp MTPU
[pPEILICHIH 3a]1aY;




- YMETb BBIYUCIIATH TEOMETPUUECKHUE BEIUUNHBI (IUIMHA, Yo,
[1011a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIONb3YS H3yYCHHbIC
(hOpMYIIBI B METOIBI;

- YMETh OIEpUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOMU3BECHHE, YTOJl MEXK1Yy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HAa YUCIIO; HAXOAUTD C
MTOMOIIBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPATDH MOAXOIALINI U3yUEHHBIH METO ISl PELICHUS
3aJa4u, paclio3HaBaTh MaTeMaTH4ecKue (hakThl U
MaTeMaTUYECKUEe MOJICIH B MPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IPUBOIUTH PUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUICKOM U MUPOBOI
MaTeMaTUYECKO HayKH.

- YMETh OIEpUPOBATh MOHATUSAMU: ONpEeieNIEHUE, aKCUOMa,
Teopema, cleICTBUE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMEHHUE (POPMYIUPOBATh
0OpaTHOE 1 MPOTHUBOIIOJIOKHOE YTBEPKAEHUE, TIPUBOIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTEMAaTUYECKON MHIYKIIUH; IPOBONUTH JOKa3aTeIbHbIC
paccyXJI€HUs IIPY PELICHNN 3a]a4, OLIEHUBATh JIOTHYECKYIO
[IPABUJIBHOCTb PaCCYXICHUM;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOKECTBO,
oriepaluy HaJl MHOKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Juisi OMUCaHMsI peaIbHbBIX MTPOLIECCOB U
SIBIICHUI MpU PELICHUH 3a/1a4, B TOM YHUCIIE U3 IPYTHX YUeOHBIX
[IpeIMETOB;




- YMETb ONEpPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeso,
KT, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh M OMHCHIBATH I'padbl
Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BaTh rPpadbl MPH PELICHUN
3a/1a4;

- yMETb CBOOOJJHO ONIEPUPOBATH MOHATHSIMU: COUETAHUE,
[IepPEeCTaHOBKA, YMCIIO COYETAHUH, YUCIIO NIEPECTAaHOBOK; OMHOM
HproTOHA; yMeHUe TPUMEHATh KOMOMHATOPHBIE (PAKTHI U
[pacCyKJICHHUs IS PELLICHUS 3a/a4;

-yMETh OIIEPUPOBATH MOHATUAMU: HATYPaJIbHOE YHCIIO, LIEJI0E
YMCII0, OCTATOK M0 MOAYJIX0, PAllMOHAIIBHOE YHUCIIO,
MPPALMOHATIBHOE YHCII0, MHOXKECTBA HATYPaJIbHBIX, LIEJIbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX YACEN;, YMEHUE UCIIOIb30BATh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIUI 1eNUTeNb U
HalMeHblIee o0llee KpaTHOe, anropuT™ EBkinaa npu penieHnn
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU [TO3ULIUOHHBIMHA CUCTEMaMH
CUMCIICHHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: CTETIEHD C IEJIBIM
[MOKa3aTeseM, KOpeHb HATYPAJIbHON CTEIIEHHU, CTENEHD C
[pallMOHAJILHBIM [TOKA3aTeNeM, CTENEHb C JeHCTBUTEIbHBIM
(BelleCTBEHHBIM) ITOKa3aTelieM, Jorapudm Jucia, CUHyc,
KOCHHYC ¥ TAaHI'€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YpaBHEHUI
1 HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U
CUCTEM, PALIMOHAIIBHBIE, UPPALlMOHAIbHBIE, TOKA3aTEIbHBIE,
CTETEeHHbIE, JJorapuPMHUUecKHue, TPUTOHOMETPUYECKHE
YpaBHEHHS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh YpaBHEHMUS,
HEpaBeHCTBA U CUCTEMBI C TIOMOIIBIO Pa3IMYHBIX IPUEMOB;




peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPaMETPOM;
[IPUMEHSTH YpaBHEHHSI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIacTe HAYKH U
[pE€ATbHOM JKU3HU;

-yMETb CBOOOJIHO ONEpUPOBATh NOHATUAMU: rpaduk QyHKIMH,
oOpaTtHas QyHKIHSA, KOMIO3UIIUS (PYHKITUH, IMHEWHAsST PYHKITUS,
KBaJpaTH4Has QYHKLUS, CTENIEHHAas QYHKLHUSA C LETbIM
roKaszaresjeM, TPUTOHOMETpUIecKre PyHKIINU, 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIMH, TIOKa3aTeIbHAs U
norapudmuueckas QyHKIUU; yMEHUE CTPOUTH rpapuku
(yHKIMH, BBITOJTHATH TpeoOpa3oBaHus TpapuKoB (yHKIIHIA;
YMEHHUE UCIIOIb30BaTh rpaduKu GYHKUUHN JUIsl H3y4eHUs
[POILIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPYTuX
y4EOHBIX IIPEAMETOB U U3 pPEaIbHOM KHU3HH; BbIPAXKaTh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUNHAMU;

YMEHHUE CBOOOHO ONEPUPOBATH MOHITUSMU: YETHOCTh (DYHKITHH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTBH (DYHKIIMH, SKCTpEMYM (YHKIIUHU, HAHOOJIbIIIee U
HaMEHbIIIee 3HAaYCHUsT PYHKIIMU Ha IPOMEKYTKE; yMEHUE
POBOJUTD UCCIIE0BaHUE (DYHKIIUH;

YMEHHUE UCIIOIb30BaTh CBOMCTBA U rpauku GyHKIMN AT
peleHns ypaBHEeHUH, HEPaBEHCTB U 3a/1a4 ¢ apaMeTpaMu;
n300pakaTh Ha KOOPJUHATHON IIIOCKOCTH MHOKECTBA PELICHUN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUIMU:
[1OCIIeI0BATEIbHOCTD, apu(pMeTHyecKasi mporpeccus,
reoMeTpuyecKas nmporpeccusi, 0eCKOHEUHO yObIBaroIIast
reoMeTpuyecKas Iporpeccus; yMeHHue 3a/1aBaTh
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[10CJIeI0BATEILHOCTH, B TOM YHUCJIE C IIOMOIMIBIO PEKYPPEHTHBIX
hopmyu;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (YHKITHH,
ACUMNTOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(hyHKIIUU, T€OMETPUYECKUM U (PU3MUECKUN CMBICI MPOU3BOAHOM,
nepBooOpa3Hasi, onpeAeIeHHbIH HHTETpall; yMEHUE HaXOAUTh
ACHUMITOTHI rpaduka QyHKIMH; YMEHHE BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHHMSI, YACTHOTO U KOMITO3HIINH (DYHKITUH,
HAXOJWTh YPaBHEHUE KacaTeIbHON K TpaduKy QyHKIUY;
YMEHUE UCI0JI30BaTh MTPOU3BOIHYIO JIsI UCCIICAOBaHUS
(YHKIIUH, U1 HAXOKICHHUS HAMITYYIIIeTO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJE COIIMATIbHO-9KOHOMHYECKHUX 1
(bu3MUecKux 3a7a4dax, Ui OMpeesIeHUs] CKOPOCTH M YCKOPEHUS;
HAXOIUTh IJIOLIAAU U 00BEMBI (UTYP C TOMOIILIO0 HHTETpalia;
[PUBOIUTH MPUMEPHI MATEMATUYECKOTO MOACITUPOBAHHUS C
roMoIbio AuddepeHImarbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATUSIMHU: KOMILJIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMILJIEKCHBIC YUCIIa, MOAYJIb U apTYMEHT
KOMITJIEKCHOTO 4Kciia, opMa 3aluCH KOMIUIEKCHBIX YHCEeT
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETb MIPOU3BOJIUTEH apu(PMETUIECKUE IEHCTBUS C
KOMILJIEKCHBIMU YU CJIaMH; TPUBOJAUTH IPUMEPHI UCTIOIb30BAHUS
KOMILJIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSMU: CpPETHEE
apudMeTHIecKoe, MeIrnaHa, HanOoIbIlIee U HANMEHbBIIIEE
BHAYCHMS, pa3Max, TUCTIEPCHs, CTAHIAPTHOE OTKJIOHEHHUE TSI
OTIICAaHUs YMCJIOBBIX JIAaHHBIX; YMEHUE UCCIIEA0BATh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIIE C TPUMEHEHUEM
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rpadu4ecKuX METOJOB U SJIEKTPOHHBIX CPEJICTB; rpauuecKu
1iCCIIeJ0BAaTh COBMECTHBIE HAOIIOACHUS C TIOMOIIBIO AUarpaMm
[paccenBaHMs U JIMHEWHON PErpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHI C MCIIOJIb30BaHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7ad (GOpPMYIIbl
CJIO’KEHUS U YMHOKEHUS BEpoATHOCTEH, (hopMyiTy MOJIHON
BEPOSTHOCTH, popMyiy bepHyiuin, koMOuHaTOpHBIE (HaKThl U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATHbHBIX COOBITHI; YMEHUE
OIEPUPOBATH ITOHATUSAMH: CIIydaliHasi BEJIMYMHA, PACTIPEICICHUE
BEPOSITHOCTEW, MATEMATHYECKOE 0XKUAAHUE, TUCIIEPCUs U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHOW BEJIMYHMHBI, (DYHKIIUU
pacnpezneneHus U INIOTHOCTH PaBHOMEPHOT0, IT0OKA3aTeIbHOIO U
HOPMAaJIbHOI'O PACIIPEAEICHUI; YMEHUE UCII0Ib30BaTh CBONCTBA
M3YYEHHBIX paclpeAeICHUN I peLeHMs 3a/1a4; 3HAKOMCTBO ¢
MOHSATUSAMM: 3aKOH OOJIBIINX YUCEII, METO/Ibl BBIOOPOUYHBIX
VCCIIEA0BaHUI; YMEHUE IPUBOJAUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NpsMas,
[IJI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUH YIoJl,
[IBYT'PaHHBIN yrOJI, TPEXTPaHHBIN YIoJ, IepeceKaromuecs,
[apajljIeIbHbIE U CKPELIUBAKOLINECS IIPSIMBIE, TapaIEIbHOCTD U
[EPIICHANKYJIAPHOCTD IPSMBIX U IIJIOCKOCTEH, YTOJ MEXKIY
[IPSIMBIMH, YTOJI MEXAY IIPSAMOH U IUIOCKOCTBIO, YIOJI MEXAY
[JIOCKOCTSMH; YMEHHUE UCIIOJIb30BaTh IIPU PELICHUH 3a1a4
3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
[MOHSATHUSAMM: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHUKA,
[TpaBIJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
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[MOBEPXHOCTb BpaLCHUs, IUIMHIIP, KOHYC, IIap, chepa, pa3BepTKa)
[TOBEPXHOCTHU, CEUEHUS KOHYCA ¥ LIWJIMHAPA, apauieIbHbIE OCH
1M OCHOBAHMUIO, CEUYEHHE 111apa, IIOCKOCTb, KAacatomascs chepsl,
[JIMH/Ipa, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOI'OI'PaHHMKa,
N300pakaTb MHOTOTPAHHUKH, (PUT'YPbI U IOBEPXHOCTH BpAIllCHUS,
UX CEUEHHs], B TOM YHCIIE C IOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHATh CBOWCTBA F€OMETPUYECKUX QUTyp,
CaMOCTOSITENTLHO (hOPMYITHUPOBATH ONPEICICHUS N3ydaeMbIX
(uryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruuecKux (puryp, 000CHOBBIBATH MITH OIPOBEPTaTh HX;
YMEHHUE MPOBOANUTH KIACCUPUKAIIIO PUTYD IO Pa3THIHBIM
[pU3HAKaM, BBIIIOJIHATh HEOOXOAUMBIE TOTOJTHUTEIIbHBIE
[HOCTPOCHUS;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMMU: IUIOIAAb (DUTYDBI,
00beM (PUTYpbI, BEIMYMHA YTJIa, PACCTOSHUE OT TOYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSAMBIMU, PACCTOSTHUE MEKIY
[JI0CKOCTSIMU, IUIOIIAb CQephbl, MIO0LIaAb TOBEPXHOCTH
[paMuibl, IPU3MBbI, KOHYCa, IIWINHIpA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO NapajuleNenune1a, TUpaMu/bl, IPU3MBL,
[JIMH/Ipa, KOHYCa, [1apa; yMEHHEe HaXOIUTh OTHOILIEHHUE
00BbEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: ABHKEHHE,
napasienbHbli IepeHOC, CHMMETPHSI Ha TUIOCKOCTH U B
[POCTPAHCTBE, IOBOPOT, MpeodpazoBaHKe Mo 100U, M0100HbIE
(uUrypsl; yMEHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
TOM YHCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHUE
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUSI, HAXO/IUTh
reoMeTpUUYecKre BeIMUUHBI (JUIMHA, YToJl, IJI01aab, 00beM) Npu
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pEeILICHUH 3324 U3 APYTUX YUeOHBIX IPEIMETOB U U3 PeabHOM
PKU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPANHATBI TOUKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITIPOU3BEICHNE BEKTOPA Ha YUCIIO,
pa3ioXeHue BEKTOpa Mo 0asucy, CKaasipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BEIEHUE, YTOJI MEXKIY BEKTOPAMHU; YMECHHE
MCIT0JIB30BAaTh BEKTOPHBIN M KOOPAMHATHBIN METOJ ISl PEILICHUS
reOMETPUUECKUX 3ajay U 3a7a4 APYrux yueOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpula 2x2 u 3x3, onpenenuTenb
MaTpPHLbl, FEOMETPUYECKHUI CMBICI OIPEAECIIUTENS;

- YMETb MOJEJINPOBATH PEAJIbHBIE CUTYALIUN HA SI3bIKE
MaTEMAaTHUKH; COCTaBIISITh BBIPDAKEHUS, yPaBHEHUS], HEPAaBEHCTBA U
MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MO/IEJIU C UCIIOJIb30BAHUEM allllapata ajareopsl,
MHTEPIIPETUPOBATH IMOJYYEHHBIN PE3yIbTaT; CTPOUTH
MaTeMAaTHYECKUE MOJIEIH C IIOMOILIBIO T€OMETPUYECKUX MMOHATHH
V1 BEJIMYUH, PEIIATh CBA3aHHBIE C HUMM IPAKTUYECKUE 331a4H;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[10JIy4YE€HHBIA PE3yJIbTaT; pellaTh NPUKIAAHbIE 3a1a4U
CpPEeICTBAMHU MaTEMaTUYECKOIO aHAIU34a, B TOM YHCIIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UUECKOT0 XapakTepa;

- YMEHUE BBIOMpATh MOAXOSAIIUN METOJT A1 peIlIeHUs 3a/1a4H;
MNOHMMAHNE 3HAYMMOCTH MaTEMAaTUKH B U3yYEHUH NIPUPOAHBIX U
0OIIECTBEHHBIX MPOLIECCOB U SBJIEHUH; YMEHUE PACTIO3HABATH
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHIA POCCUMCKON U
MHPOBOM MaTeMaTU4YECKON HAyKH

14



OK 02 HMcnoap30BaTh
COBPEMEHHBIC CPE/ICTBA
[IOMCKa, aHAJI13a U
WHTEPIIPETAMKA HHPOPMAITUH,
1 MTHPOPMAIMOHHBIC
TEXHOJIOTMH JIJISI BBIITOJHEHUS
3ajav npodeccrnoHaIbHON
eI TeILHOCTH

B 005acTH LIEHHOCTH Hay4YHOT'O IO3HAHUS:
-c(hopMUpPOBAaHHOCTD MHPOBO33pPEHUS,)
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHUA HAayKd M OOIIECTBEHHON MPaKTHKH,
OCHOBaHHOTO Janore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOErO MeCTa B

[OJINKYJIBTYPHOM MHPE;

COBPEMECHHOMY

Ha

- COBEPIICHCTBOBAHUE SA3BIKOBOM W YHUTATEIBCKOU
KYJbTYpbl KAaK CpEICTBAa B3aUMOJICUCTBUS MEXKIY]
ITFOAbMHU U TIO3HAHUSI MUPA;

- OCO3HAaHHME LIEHHOCTM HAy4YHOM JAESATEIbHOCTH,

["OTOBHOCTB OCYHICCTBJIATD IMPOCKTHYIO uj
MCCIICAO0BATCIIbCKYIO ACATCIbHOCTE MHAUBHUYAJIBbHO
1 B I'PYIIIIC.

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU y‘le6HI>IMI/I

I[I03HaBaTCJIbHBIMU HeﬁCTBHﬂMHZ

B) paboTa ¢ HHpOpMaIUei:

- BJIAJECTh HABbIKAMU MOJY4YeHHs] MH(OpPMALUU U3
MICTOYHHUKOB Pa3HBIX TUIIOB,
OCYILLECTBIATh MOUCK, AHAJIN3, CUCTEMAaTU3aILUI0 U
MHTEpIpETalni0 MHPOPMAIMK Pa3IUYHBIX BUAOB U
(bopM npencTaBIeHMS;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (Qopmarax ¢
Y4EeTOM Ha3HaueHWs HHGOpMAlMM U  IeJeBOH
ayIUTOpUH, ONTUMAJIBHYIO  (popMmy]|

MMPCACTABJICHUA U BU3YyaJIU3alluH,

BbIOMpast

OLICHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTB|

CaMOCTOﬂTGHBHOIpeaHBHOﬁ KHN3HH,

- YMETh OIEPHPOBATH MOHATUSAMHU: palUMOHATbHASA (DYHKIHS,

byHKIWS, byHKIWHS,
morapudmuyeckas (QyHKIUSA, TpUTOHOMETpUYecKHe (YHKIINH,

oKa3aTeIbHast CTeTIeHHas
oOpaTHble (GYHKIIUHM, YMEHHE CTPOUTh TpaduKu H3YyUYCHHBIX|
(YHKINUH, WUCTOJIB30BaTh I'padUKU MPH U3YYCHHH IPOILIECCOB H
3aBHUCUMOCTEH, MNpH PEIICHHH 33a7ad W3 JAPYruX y4eOHBIX
NPEMETOB | 3a/1a4 U3 peallbHOW KHU3HH, BBIpaXaTb (GhopMynamu
3aBHCUMOCTH MEXy BeJTMUNHAMH;

- YMETh ONEPUPOBATH MOHATHUSMHU: TOXXKIECTBO, TOXKIAECCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHNE, HEPABEHCTBO, CUCTEMa YPaBHEHHIA
PaBHOCHUJIBHOCTb YPAaBHEHM,

1 HCPABCHCTB, HCPAaBCHCTB WU

CUCTCM, pallOHAJIbHBIC,
CTCIICHHBIC, J'IOI‘apI/I(bMI/ILIeCKI/Ie,
YPaBHCHUSI, HCPABCHCTBA U CUCTEMbI; YMCTh PCIIATh YPABHCHMH,

HCPpAaBCHCTBA M CHUCTCMbI C IIOMOIIBIO PA3JIMYHBIX IIPHEMOB,

HppallMOHAJIBHBIC, I10KAa3aTCJIbHBIC,

TPUT'OHOMCTPUYICCKUC

p€lIaTb YpaBHCHHA, HCPABCHCTBA W CHUCTEMbI C IIapaMETPOM;
[IPUMCHATH YPAaBHCHH, HCPABCHCTBA, UX CUCTEMBI I PCHICHUS
MAaTCMAaTUUCCKUX 3ada4 U 3a/1a4 U3 PA3JIMYHBIX obOnacreit HAaYKH U

yMETh CBOOOJHO OIEpPUPOBAThH
napajuleJIbHBId  NIEPEHOC, CHUMMETpPUS Ha IUIOCKOCTM W B
[POCTPAHCTBE, IOBOPOT, MpeoOpazoBaHME IM0100Us, MOJOOHbIE
(urypel; yMeTh pacro3HaBaTh paBHble W MOJOOHBIE (UTYpHI, B

YMETh
HaXOIUTh

IHNOHATHUAMU. JIBUKCHUC,

TOM YHCJIC B IMPUPOAC, HUHCKYCCTBE, aApPXUTCKTYpPCE;

MCIIONIb30BAaTh ~ T'€OMETPUYECKHE  OTHOIIEHUS,
reoMeTpUUYecKre BEIMYUHBI (AJIMHA, YTOJ, IUIOMIa/lb, 00BEM) IIpU

pEIIeHNHU 3a7iad U3 JIPYruX y4eOHBbIX MPEIMETOB U U3 pealibHOU

nH(pOpMalUK, €€ COOTBETCTBHE IPABOBBIM U

PKU3HU
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MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpEACTBA HH(POPMALMOHHBIX U]
KOMMYHHMKAI[MOHHBIX ~ TEXHOJOIMH B  pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  3a7ad  C  COOJII0/IeHHEM
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
pecypcocOepexeHusi, MPaBOBBIX

I'MT'MCHBI, uj

DTHYECKUX  HOPM, HOPM  HMH(OPMAIMOHHOU

0€30IMacHOCTH;
- BJIAACTh HABBIKAMHA paCH03HaBaHI/IH 1 3alIUThI
0e301IacHOCTH

mHbopManuy, HWH()OPMAITMOHHON

VIMYHOCTH

OK 03 ITnanupoBats u
peann30BBIBATh COOCTBEHHOE
pogecCuOHaIBHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeAPUHUMATEITBCKYIO
NeSITeIbHOCTD B
npodeccnoHaabHOM chepe,
MCIIOJTF30BATh 3HAHUS 110
(prHAHCOBOH TPaMOTHOCTHU B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUSIX

B obnactu 1yXxOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

-- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HaHMSI,
PTUYECKOTO MTOBEICHUS;

- CITOCOOHOCTH OIIEHWBATh CUTYAIllMI0 U MPUHUMATH
OCO3HAHHBIEC PEIICHUs, OPUCHTUPYSICh HA MOPATILHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TMOCTPOCHUE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POIUTENSIM U
(MM) OpyruM YlieHaM CeMbH, CO3/JaHHUI0 CEMbU HA|
OCHOBE  OCO3HaHHOIO  IPHUHATHS  LEHHOCTEH]
CEMEWHON KU3HU B COOTBETCTBUHM C TPATULMUSIMU
HaponoB Poccuu;

OBnajiecHue  YHUBEPCATBHBIMUA  PETYJISATHBHBIMH|
TeVCTBUSIMMU:

a) CaMOOpraHu3anus:

- YMEThb OIIEpUPOBATH MOHATUSAMU: paluoHalbHbIE,
ppaLOHAJIbHBIE, [IOKa3aTeNbHbIE, CTEIICHHBIE,
orapuMuyeckue,  TPUTOHOMETPUYECKHME  YpaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;

YMECTb OICPHUPOBATH TIIOHATUAMU.: MHOIOIPAHHUK, CCUCHUC

KyO, TapasuieNenurme],
(urypa u moBepxHOCTb BpallleHUs, IUIUHJIP, KOHYC, I1ap, cdepa,
ceueHHs] (UTypbl BpallleHHs, IUIOCKOCTb, Kacaromascs chepsl,
[WJIMH/Ipa, KOHYCA, TUIOMIAAb MOBEPXHOCTH MUPAMU/bI, IPU3MBI,
wiomanas  chepsl, ob6veM  KyOa,
TTUPAMUJIBI,

MHOI'Or'paHHUKa, npusma, IMnupamMuja,

KOHYCa, nuin-HAapa,

[IPSIMOYTOJIBHOTO — Napajulesenunenaa, MPU3MBI,
LMIMHpa, KOHYCa, 11apa; YMEeHUE N300pakaTb MHOTOI'PaHHUKHU U
[MOBEPXHOCTH BpAILLEHUS, UX CEUYEHUS OT PYKH, C TOMOIIBIO
YMETb

[PaCIIO3HaBaTb CUMMCTPHIO B IIPOCTPAHCTBE, YMETh pacCliO3HAaBaTb

UCPTCKHBIX HHCTPYMCHTOB H JJICKTPOHHBLIX CPEACTB,

IIPaBHUJIbHBIC MHOTOTPAHHUKU,
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- CaAMOCTOATCIIBHO OCYLICCTBJIATHL IMO3HABATCIBHYIO
JICATCIIBHOCTDb, BBIABJIIATH HpO6JICMBI, CTaBUTh H

(bopmMynHupoBaTh COOCTBEHHBIC 3a7a4u B
00pa3oBaTeNbHON  JIEATEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITEJIBHO ~ COCTAaBJIATH IUIAH  PEILEHUS
poOJEMbl C  yY4eTOM HMEIOLUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIIOCOOCTBOBaTh (OPMHUPOBAHHUIO M TPOSIBICHUIO
[IMPOKOIl 3pyIMLMU B pa3HbIX O0JACTSAX 3HAHMI,
[IOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICTIOJIb30BaTh IMPUEMbl peQIEeKCUU Ul OLIEHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATD PEIICHUS 10 UX CHUKEHHIO;

OLICHUBAaTh PUCKU M CBOEBPEMEHHO
B) SMOLIMOHAJIBHBIM WHTEIJIEKT, IMPEANOIararuuii
C(OPMHPOBAHHOCTH:!

BHYTPEHHEH MOTHBALIMH, BKJIFOYAOLIEH CTPEMIICHHE
K JOCTM)KCHHMIO LEIM U YCIEXy, OINTHMU3M,
MHULMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOMAS U3
CBOMX BO3MO>KHOCTEH;

- SMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATH
SMOIIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0
[IpY OCYILIECTBICHUH KOMMYHUKAIMH, CIIOCOOHOCTD

K COUYBCTBHUIO U COICPCIKUBAHUIO,

YMETh OIEpUPOBATh IOHATHAMU: IIPSIMOYIOJbHAs CHUCTEMA
KOOpPAMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, KOOPAUHATHI BEKTOPA,
CyMMa|
HaXOIUTb C

CKaJIApHOC IPOU3BCIACHUC,
IIPOU3BCACHUC BCKTOpa Ha 4YHCIIO,

YroJl MEXIy BEKTOpaMmH,
BEKTOPOB,
MOMOIIbIO U3YYEHHBIX (HOPMYIJI KOOPAMHATHI CEPEIUHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKaMU
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- COIIMaJIbHBIX HaBBbIKOB, BKJIIOYAaOIIUX|

CIIOCOOHOCTH BBICTpaMBaTh OTHOIIEHUS C APYTUMU
ITFObMH,  3a00THThCH,

MpOABJIATE  HHTCPEC U

pasperiatb KOHQIUKTHI

OK 04 DddexTuBHO
B3aMMO/JICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

FOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOSITEJIbHOCTH
1 CaMOOIIPEJICTICHHIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-UCCIIE0BATEIHCKOM,
[MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMH|
IICHCTBUSAMMU:

0) COBMECTHAsI IeITeIIbHOCTb:

- TOHMMAaTb W HCIOJb30BaTh IPEUMYIIECTBA
KOMaHIHOW ¥ UHJIMBUyaIbHOU pabOThI;

- NPUHUMATh LE€JIM COBMECTHOM JAESATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUS IO
€¢ JIOCTIDKCHMIO: COCTaBIIITh IJIaH JICHCTBHIA,
[pacrpeiesATh POJIM C YYETOM MHEHUN yYaCTHUKOB]
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBHITIOJIHATH pa0OTy B YCIOBHSIX

[PCAJIbHOI'0, BUPTYAJIIBHOTO U KOM6I/IHI/Ip0BaHHOFO

- YMETh OIIEpUPOBATh MOHATUAMMU: CIIYYaWHBINA OIIBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETb BBIYMUCIATH
BEPOATHOCTb C  KCIOJIb30BAaHUEM IpaUUEcCKUX  METOJIOB;
[IPUMEHITh (OPMYJIbl CIOKEHUS U YMHOXKEHHUS BEpOSITHOCTEH,
KOMOUHATOpHbIe (akThl W (OpMYNIbl TNpPU PpEIIeHUH 3a/ad;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIy4YallHBIMM  BEJIMYMHAMH; YMEHHE IIPUBOIUTHL IPUMEpPHI
NpPOSIBIIEHUS] 3aKOHAa OOJBIIMX 4YHCEd B HPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CTENEHb C LIEIbIM
[I0Ka3aTeleM, KOPEHb HATypaJIbHOU

CTCIICHHU, CTCIICHb C

[PAalMOHAJIBHBIM  IMOKAa3aTCJICM, CTCICHb C HGfICTBI/ITCJ'IBHBIM

(BeIIeCTBEHHBIM) aorapupm
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpPHPOBATH MOHATHAMM: I'paduK (YHKLIHUH,

oOpaTHast PYHKUUS, KOMIIO3UIMS (DYHKIMHA, TUHEHHas QyHKIUS,

IIOKa3aTcjicMm, qucia, CHHYC,
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B3aMOJCHCTBUS;

OCYIIECTBIISITh  MO3UTUBHOE  CTPATETHYECKOE
[MOBEJICHUE B PA3UYHBIX CUTYalUAX, TMPOSIBIATH
TBOPUYECTBO U BOOOpaskeHHe, ObITh MHUIIMATUBHBIM.
OBjnaseHne  yHUBEPCAJbHBIMU  PETYISTHBHBIMU
MENCTBUSIMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIFOJICH
[P aHATN3E PE3yIbTATOB JACITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO IPYTHX JIOACH Ha
OIIOKU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3HIIUU

JIPYToro 4€jioBCKa

KBagpaTU4Has (QYHKIUSA, CTerneHHas (QYHKOUS C  LelbIM|
[okasaTeieM, TPUTOHOMETpHUecKue  (QyHKIUH, OOpaTHbIE
TPUTOHOMETPHUYECKHE ¢byHKuuy, noKa3zarebHas "

nmorapudMuueckas QyHKIMH; YMETh CTPOUTh IrpaduKu (yHKIINH,
BEITIOJTHSATH MPeoOpa3oBaHus rpauKoB HyHKIIHIA;

- YMETh HCIOJb30BaTh Trpadukd GYHKOHNA I U3YyYCHHSI
MPOIIECCOB M 3aBHCUMOCTEH MPH pEIIeHUH 3a1a4 U3 JIPYTruX
y4eOHBIX TMPEIMETOB W W3 PpeaJbHOW JKU3HU, BBIPAXKATh
(hopMyJIaMH 3aBUCHMOCTH MEK/y BETUIHHAMH,

CBOOOJHO OIEPUPOBATh TOHATHUSAMHU: YETHOCTh (DYHKIIUH,
byHKIUY, byHKINH,
MOHOTOHHOCTh ()YHKIIMH, DKCTpEeMYM (DYHKIMH, HauOOJbIIee |

3HAa4YCHUA (I)YHKI_[I/II/I Ha TIMPOMEKYTKEC, YMCTb

MNEPUOANIHOCTD OrpaHNU4YCHHOCTD
HauMEHbIIIEe
POBOJAUTH UCCIIEOBaHKE (DYHKIINU;

- YMeThb HCIIOJIb30BaTh CBOMCTBA W Tpaduku GYHKIUH A5
[pEILICHUS] YpaBHEHW, HEPAaBEHCTB M 3aJady C NapaMeTpaMu;
300pakaTh Ha KOOPJAWHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUH
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh yCTHYIO
U TTCHbMEHHYIO
KOMMYHHKAITIIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢
y4eToOM 0cOOEeHHOCTEN
COLMATEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 0o0macTu 5¢CTEeTHYECKOr0 BOCITUTAHUS:

- OCTETMYECKOE OTHOLICHUWE K MHUpPY, BKIIOYas
DCTETUKY OBbITa, HAYYHOTO U  TEXHHUYECKOTO
TBOpPUECTBA, CIOpPTa, Tpyda U OOIIECTBEHHBIX|
OTHOIIICHH;

- CIOCOOHOCTh BOCHPUHHMATh DPA3IUYHBIC BHIb]
MCKYCCTBa, TpPAJWIMK W TBOPYECTBO CBOETO W
IPYTUX  HApoOJIOB,  ONIYyIIATh
BO3JEHCTBUE UCKYCCTBA;

OSMOIIMOHAJIbHOC

- Y6C)K,Z[CHHOCTB B 3HAaYMMOCTH [OJ1 JTHYHOCTHU H

- YMETh OIEpPHpPOBATh MOHATUSAMU: CpelHee apudMeTuyeckoe,
HauOosblllee YW HaUMEHbIlIee 3HAueHUs, pa3Max,

OTKJIOHEHHE YHUCJIOBOTO Habopa;
MHTEPIPETUPOBATH uH(pOpMaIIHIO,
[peACTaBICHHYI0 B TalOnuiax, Ha JguarpaMmax, rpadukax,
OTPaXKaIOIyl0 CBOWCTBA pEATBbHBIX TIPOIECCOB U  SIBJICHUIA;
MPEeACTABIATh HHPOPMAIMIO C TOMOIIBIO TAOIUI] M JUATPAMM;
c

MeluaHa,
ucnepcus,
YMEHHE

CTaHAapTHOC
HU3BJICKATh,

MCCiIea10BaTh CTAaTHCTUYCCKUEC JaHHBIC, B TOM  YHCIIC

[IpUMEHEHHEM I'paUUECKUX METOI0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMU: TOYKA, IpsiMasi, IUIOCKOCTH,
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00IIeCTBAa OTEUYECTBEHHOI'O M MUPOBOTO HCKYCCTBA,
PTHUYECKUX KYyJIbTYPHBIX TpPaAUuLUNd M HApPOJHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIP@)KCHHUIO B pa3HBIX BHJIAX
MCKYCCTBAa, CTPEMIICHHE  IIPOSBIIATH
TBOPYECKOM JINYHOCTH;

OBjazeHne yHUBEPCAIBHBIMA KOMMYHHUKaTUBHBIMU

Ka4yCCTBA4|

ITeCTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMU BO Bcex cepax
PKH3HU;

- pacmo3HaBaTh HeBepOaJbHBIC CPEJCTBA OOIICHMS,
MOHUMATh COIIMATBLHBIX
[pacro3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX|
CUTYaIlui ¥ cMATr4aTh KOH(MIUKTHI,

3HA4YCHUC 3HAaKOB,,

- pPa3BEpHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY]
BPEHUSI C UCTIOIH30BAHUEM SI3LIKOBBIX CPEIICTB

[IPOCTPAHCTBO, ABYIPaHHBIM YroJjl, CKPEIIMBAIOIIUECS IIPsIMBIE,
[1apaJuICIbHOCTh U MEPIECHIUKYIISIPHOCTD NPSAMBIX U INIOCKOCTEMN,
YTOJ1 MEXAY NPSMBIMH, YTOJ MEXAY NPSMOM U INIOCKOCTBIO, YOI
MEXAY IUIOCKOCTSAMH, PAacCTOSHUE OT TOYKU [0 IIJIOCKOCTH,
[PACCTOSTHUE MEXAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTAMY;
- YMETb MCIOJIb30BaTh NP PEIICHUH 3a/1a4 U3yYeHHbIE (aKThl U
TEOpEMbl MJIAHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKPY’KAIOIEro MUpa

OK 06 IIposBisaTh

pa)X TaHCKO-NMAaTPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOEC MOBEJICHHUE Ha
OCHOBE TPaIUIIMOHHBIX
00IIeUEIIOBEYCCKUX
[IEHHOCTEH, B TOM YHCIIE C
YI€TOM rapMOHU3AINN
MEKHAI[HOHATLHBIX U
MEKPETUTHO3HBIX OTHOIICHU,
MPUMEHSITh CTAaHAAPTHI

- OCO3HaHME  OOyyarolMMHUCS  POCCHMCKOHN
[Pa’KJaHCKOW UJIEHTUYHOCTH;

- LEJICHAIPAaBICHHOE  PAa3sBUTHE  BHYTPECHHEH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JYXOBHOA

HPaBCTBEHHBIX ILIEHHOCTEW HapoaoB Poccuiickon

d)ej:[ep alnu, HCTOPHUUICCKUX n HaIlMOHAJIbHO-

KyIbTYPHBIX Tpaguluii, (OPMUPOBAHHUE CHUCTEMBI

3HAYMMBIX  [IEHHOCTHO-CMBICJIIOBBIX  YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MHPOBO33PEHU,
[TPaBOCO3HAHUSI, AKOJIOTUYECKOMN KYJIbTYpBHI,

CITOCOOHOCTH CTaBUTh e U CTPOUTH KU3HCHHBLIC

- YMETh OIIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAsI CHCTEMA
KOOpPJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOAUTH C
[TOMOIIBIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[pacCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMETh BbIOMpaTh MOAXOAAIUI U3yUYEHHBIH METO AJIsl PELICHUS
3a/1a4M, paclio3HaBaTh MaTeMaTHuecKkue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B HICKYCCTBE; YMEHHE NIPUBOJUTH TPUMEPHI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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QHTUKOPPYILIMOHHOTO
[IOBEICHUS

[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAHME CBOMX KOHCTUTYLMOHHBIX IIpaB U
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U ITPABOTIOPS/IKA;

-  TNPUHATHE  TPAJUIMOHHBIX
001IIeUeITIOBEUEeCKUX T'YMaHUCTHYECKUX 5

JICMOKPATUYCCKUX HeHHOCTeﬁ;

HallMOHAJIbHBIX,

- T'OTOBHOCTB IMPOTHUBOCTOATH 201(S{02) () 7071

DKCTpEMHU3Ma, HallMOHAIU3Ma, KkceHo(oouw,
NIMCKPUMUHAIIMKM TI0 COLMAIBHBIM, PEJIUTHO3HBIM,
[PacOBBIM, HAIITMOHAJIbHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro O0IecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o0mieo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOIIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJECUCTBOBaTh C COLMAIbHBIMHY|
MHCTUTYTaMU B COOTBETCTBUM C MX (YHKIUSAMH H|
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOM W BOJIOHTEPCKOM]
1EeATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCHICKOW TpaKAaHCKOU
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapOy, YyBCTBa OTBETCTBEHHOCTH niepes Poaunoi,
FOpJIOCTH 33 CBOM Kpai, cBOw PoauHy, CBOM S3bIK U
KYJIBTYDPY,
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

IIpoIIoC n HaCTOAIICE

- LHEHHOCTHOC OTHOHNICHHEC K TOCyAapCTBCHHBIM|

MAaTEMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh ITOHATUAMMU: CIIYYalHBINA OIIBIT U CIIy4aiiHOE
COOBITHE, BEPOSITHOCTD CIy4allHOTO COOBITHS; YMETb BBIYHCISATDH
BEPOSATHOCTh  C rpadu4ecKux
NPUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXKEHHsI BEpOSTHOCTEH,
KOMOMHATOpHble (akThl W (GOpMyNIbl NpPU PpEIICHUH 3a/ad;
OLICHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHH; 3HAKOMCTBO CO

HCIIOJIBb30BaHHUEM MCTOAOB,

CJIyT-Iaf/iHI)IMI/I BE&JIMYNHaAMMU, YMCHHUC NPUBOAWUTL IIPUMCPLL

[MPOABJICHUA  3aKOHa OOJIBIIMX YHCEI B INPpUPOAHBIX U

OOIIIECTBEHHBIX SBJICHUIX
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CUMBOJIAM,  HMCTOPUYECKOMY U IPUPOJHOMY]
HacleAulo, NaMATHUKAM, TpagulusM HapoJOB
Poccun, noctukenusam Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUAX U TPYIE;

- yujeliHas yOeXXJIeHHOCTb, TOTOBHOCTb K CITY’KEHUIO
n 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €I0
Ccyne0y;

OCBOCHHBIE  OOYYAIONIMMHCS  MEXKIPEIMETHBIE
[OHATUSI M YHUBEpCAJIbHbIE Y4YEOHbIE JAEWCTBUS

(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CHOCOOHOCTh ux UCIIOJIb30BaHUs B

[M03HABATEJILHOM M COLMUAJIBHOM  MPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO yaeOHOU JIeSITENILHOCTH,
OpraHu3aluy  y4eOHOro  COTPYJHHMYECTBA  C
[eJarOrHYeCKUMU pabOTHUKAMU M CBEPCTHUKAMH, K|
Y4aCTHIO B MMOCTPOEHUH WHIUBUTyJIbHON
00pa3oBaTeIbHON TPAaeKTOPUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-
CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU

eI TeIbHOCTH

OK 07 CozeiictBoBaTh
COXPAHEHHUIO OKpPYKaroLIeh
Cpelbl, pecypcocOepexeHHIO,
[PUMEHSTH 3HaHUA 00
M3MEHEHHUU KJIMMaTa,
[IPUHIUITBI OEPEXINBOTO

- HC IIPUHUMATDH I[CflCTBH?I, IMPHUHOCAIINE BpPECa
OKpY>Karollen cpere;
YyMETh  TPOTHO3UPOBATh  HEOIArOMPUSTHHIC

PKOJIOTUYECKHE IIOCIEACTBUS IPEANPUHAMAEMBIX|
IENCTBUN, TPEAOTBpAILATh UX;
- paCIIUPUThL OIBIT JIEATEIBHOCTH HKOJIOIHYECKOH]

YMETh OINEPUPOBaTh MNOHATUSIMM: (QYHKIMS, HENpepbIBHAsA
(yHKIUS, [POU3BOJHAs, MEpBOOOpa3Has,  OIpeneTIeHHbIN
MHTErpaix; yMeTb HAXOJUTh MPOU3BOJIHBIE 3JIEMEHTapPHBIX
(yHKIUH, HCNOIb3Ysl CIPAaBOYHBIE MaTepualbl; HCCIEN0BaTh B
[poCTEeHINX CiaydasX (yHKUMH Ha MOHOTOHHOCTb, HaXOIWTh
HauOoJbIIMe M HAMMEHbIIME 3HAueHUs (YHKIHHA; CTPOUTH
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MIPOM3BOJICTBA, 3P (HEKTUBHO
NIEHCTBOBATH B UPE3BbIYANHbIX
CUTYaLUsAX

HAIIPAaBJICHHOCTU,

pa3pabarbiBaTh IUJIaH pELICHUS MPOOJIEMBI C
yUETOM aHajlu3a HMEIOLUXCS MaTepHalbHbIX U
HeMaTepraIbHBIX PECypCOB;
OCYIIECTBIISITh  LI€JICHANPaBICHHBIN
[epeHoca CpeAcTB H nercTBus
podeccnoHaNbHyIO Cpeny;

ITOMCK|
croco0oB B
- YMETh NIEPEHOCUTHh 3HAHUS B IMO3HABATEIBHYIO H
[TPAKTUIECKYIO 00JIaCTH KU3HEICATSIIbHOCTH,

- TpelIaraTh HOBBIC NPOCKTHI, OLICHUBATH HJICH C
[MO3UIIUU HOBU3HBI, OPUTUHATHHOCTH, MPAKTUICCKOM
3HAYMMOCTH,

- J1aBaTh OIICHKY HOBBIM CHUTYAaIlHsIM,
KOPPEKTHBBI OIICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM

BHOCHUTD

B ACATCIIBHOCTD,

rpaduKd  MHOTOWIEHOB €  HCIOJB30BAaHMEM  aIllapara)
MaTeMaTHYECKOr0 aHalIu3a; I[PUMEHATh IPOU3BOAHYIO IIPH
peuieHuy  3aJad  Ha  JBMJKGHME,  pelarb  IIPaKTHUKO-

OPHEHTHPOBAaHHbIC 3a7aydl Ha HaWOONBIINE ¥ HAUMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEpUPOBATH IMOHATHSIMHU: JBIDKCHHE B IPOCTPAHCTBE,
nog00HBIe (UTYPHl B MPOCTPAHCTBE; MCIIOJIB30BATH OTHOLICHHUE
TUIOINAACH TOBEPXHOCTEH M O00BEMOB NOJOOHBIX (GUTYp MpH
[pEILICHUH 3a]1a4;

- YMCTL BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (IIJII/IHa, yroii,
TUI0IA/1b, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONB3YS N3yYCHHBIE
(OpPMYJIIBI 1 METO/IBI

[1K 1.3 IIpoBoauTts u
00pabaThIBaTh pe3yJIbTaThl
VCIIBITAHUN CUCTEM
OTOIJICHHSI, BOJIOCHA0KEHMS,
KaHaJIU3aluu U BOJOCTOKOB.

YyMETh  IPOTHO3UPOBATh  HEOJIATOTPUSITHBIC
PKOJIOTUYECKUE TOCHEACTBUS TPEATPUHUMAECMBIX

NICHCTBUM, TPEAOTBPAIATh UX;

BIIaICTh METOJIaMH JIOKA3aTeIILCTB, AITOPUTMAMH PEIICHUS
3agad; yMeHue GopMyIupoBaTh ONPEACICHUs, aKCHOMBI U
TCOPCMBI, IPUMCHATH UX, IPOBOAUTE JOKA3aTCIIbHBIC
paccyXJIeHUs B XOJI€ pelIeHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHSATUSMU: CTETIEHb YHCIIA, TOTapu(pM
UKClia; yMEHUE BBITOIHATH BBIYUCIICHNE 3HAYCHUN U
peoOpa3oBaHus BEIPAKEHHUH CO CTETIEHSIMU U JIorapuQpmMami,
rpeoOpazoBaHus APOOHO-PAITHOHAIBHBIX BBIPAXKEHUH;
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[1K 2.3 IIpoBoauts u
00pabaTbIBaTh Pe3ysIbTAThI
MCIIBITAHUH CMOHTUPOBAHHBIX
CHCTEM BEeHTUIIALIUH,
KOHIMIIMOHUPOBAHUS BO3IyXa.

CaMOCTOSITEJIbHO dbopmynupoBaTh y

AKTyallu3UpOBaTh MpoOIeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBAaTh CYIICCTBCHHBIA NPH3HAK WU
OCHOBaHUS JUIA CpaBHCHMS, KiIacCU(UKALMH U
0000IIICHHS;

- pa3pabaThiBaTh IUTAH PEHICHHS MPOOJIEMBI C
VIETOM aHalli3a HWMEIOIUXCS MAaTepPHAIBHBIX U
HEeMaTepUaIbHBIX PECypCOB;

OCYIICCTBJIATD HGHeHaHpaBHCHHHﬁ ITOHCK]

[epeHoca CpelICcTB W CHOCOOOB  JICHCTBUSL B

podeccnoHaNbHYyIO Cpeny;
- YMETh NEPEHOCUTHh 3HAHUS B IMO3HABATEIIbHYIO U
[IPaKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMETb MOJIEJINPOBATH PEAJIbHBIE CUTYALIUN HA SI3bIKE
MaTEMaTHKH; COCTABIIATh BbIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
11X CHUCTEMBI 110 YCIIOBHIO 33/1a4U, UCCIIEN0BAaTh IOCTPOECHHBIE
MOJIEJIH C UCIIOJIb30BAaHUEM arlapara ajareopsl,
MHTEPIPETUPOBATH MMOJYYECHHBII pe3ylbTaT; CTPOUTh
MaTeMaTUYECKHEe MOJIEIH C TOMOIIbIO T€OMETPUUYECKUX MOHSATHIMA
U BEJIMYUH, pEIIaTh CBA3AHHbBIC C HUMHU MIPAKTHUECKUE 3a]1a4H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH
[10JTy4YE€HHBIN Pe3yJIbTaT; pellaTh NPUKIIaJHbIE 3a1a4l
CpEeICTBAaMHU MaT€MaTUYECKOr0 aHaJIN3a, B TOM YHCJIE COLUAIBHO-
PKOHOMMYECKOTO ¥ (PU3UYECKOI0 XapaKTepa;

- YMEHHUE BBIOMPATh MOAXOMAAIIUN METOJ AJsl PEUIeHHs 3aJauu;
MOHUMAaHNE 3HAYMMOCTU MATEMAaTUKH B M3YyYEHUU MPUPOIHBIX U]
0OIIIECTBEHHBIX TMPOILECCOB W SIBJIICHUM, YMEHHE paclo3HaBaTh

[IPOABJICHUC 3aKOHOB MAaTC€MaTUKWM B  HUCKYCCTBC, YMCHUC

[IPUBOJUTH NTPUMEPBI MATEMATUYECKUX OTKPBITHUM POCCHUCKON U

MHPOBOM MaTeMaTU4ECKON HAyKH
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2 CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJBLHOMN JUCHUIJIAHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oovem ¢
yacax*

O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI IM CIIATIJIMHbBI 340

B T.Y.

OcHOBHOe co/iep:KaHue 278

BT. 4.:

TEOPETHUECKOe 00yUueHue 220

MPAKTUYECKUE 3aHSTUS 58

IIpodeccnonanbHO-0PHUEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.:

TeopeTudeckoe o0ydeHue 4

MPAKTUYECKHUE 3aHITUS 52

NuauBuayaIbHBIH NPOEKT (0a/nem)**

IIpome:xxyTouyHast arTecTanus (3K3aMeH) 6
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUE TUCIHUIIMHBI

Conep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHATIBLHO-

HanmenoBanue pa3aesioB . O0bem dopmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, TPUKJIATHOMI
U TeM 4acoB KOMIETEeHIHH
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
OcHOBHOE co/lep:KaHue
Paznen 1. IloBTopenue 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOT0 MaTepuala
Lenb u 3a1auM | bazoBele 3HAHUS W yMEHHS 10O MaTreMaTuke B MPO(EecCHOHANBPHOM U B
MaTeMaTUKU IIPH | TIOBCETHEBHOM JESATEIBHOCTH.
OCBOCHUH CIIELUAIIBHOCTH | KoMOMHUpPOBaHHOE 3aHSTHE 2
Tema 1.2 Coneprkanue y4eOHOro MaTtepuana
Uucna wu  BbrumMcieHus. | JlelicTBUS HAJ MOJIOXKUTESILHBIMEA H OTPUIATSIIEHBIMEA YUCIIAMU, OOBIKHOBCHHBIMU H OK-01, OK-02,
Bripakenus U ,I[eCuSITI/I‘{HLIMI/I IpOOsIMHU. OK-03, OK-04,
npeoOpa3oBaHus JeiictBus co crenensaMu, (OpMyIibl COKPAIIEHHOTO YMHOKEHUS. 2 OK-05, OK-06,
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 1.3. IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE coJep:kaHue (conep:xanue K 1.3
['eomeTpus Ha MIIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA) K 2.3
Bunbl mmockux GUTYp ¥ UX TUIOIIAT.
[TpakTHKO-OpHEHTHPOBAHHBIE 334U B Kypce T€OMETPUHN Ha TIIOCKOCTU 2
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne y4eOHOro MaTepuana
IIpouenTHeIe BeruncacHUs | [IpocThie MPOICHTHI, pa3HbIE CIIOCOOBI HX BBIYUCICHUS. CIIOKHBIC TPOIICHTHI
[TpakTHdeckoe 3aHsATHE 4

Tema 1.5
VYpaBHEHHUsI U HEPABEHCTBA

Coneprkanne y4eOHOTo MaTeprana

Jluneiinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHCHHS 1 HEPABEHCTBA
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[IpakTrueckoe 3ansTHe

Tema 1.6 Cogepxanne yaeOHOT0O MaTepuana
Cuctembl ypaBHeHMil U | CrocOOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHHH. [ToHsTus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens matpuiel. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Copepxanne yaeOHOT0O MaTepuaa
BxonHoi KOHTPOJIb Boruucnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
IIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsimble wm 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue y4eOHOro Marepuana
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTBo). OCHOBHBIE — akCHOMBI  cTepeomerpuu.  llepecekaromuecs, 2
PacnoyioxkeHne npsAMBIX M | mapajiielbHble M CKpeluuBawomuecs  npsimble. [Ipu3Hak U CBOHCTBO
IJIOCKOCTEH CKPEIIUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Copepxanue yueOHOro Marepuana OK-01, OK-03,
[MTapamnensHocts npsAMBIX, | [TapamnensHble mpsivas W miockocTb. Omnpenenenue. [lpmsnak. CsolictBa (c OK-04, OK-07
OpssMOM M IUIOCKOCTH, | JoKa3aTenabcTBOM). [lapamnensHble miuockoctu. Onpenenenue. Ilpusnak. CpoiicTBa
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsnemeHThl. I[lapannenenumen u ero
aneMeHThl. CBOMCTBA MPOTUBOIOJIOKHBIX TPAHEN U AMArOHAJIEH napajuleIenunea. 6
IToctpoenue ceuenuit. Perienue 3amay.
KomM6unmnpoBanHoe 3anstue
Tema 2.3. Coneprkanne y4eOHOr0 MaTeprana
[lepnieH IUKYISIPHOCTD [lepnienaukynapusie npsmMelie. [lapannenbHble NpsiMble, NEPHEHIUKYISPHbIE K

HPSMBIX, IPSIMOH U
IJIOCKOCTH, IJIOCKOCTEN

wiockoctd.  IlpusHak  mepHneHANKYISIPHOCTH
Joka3zarensctBo. Ilepnenaukynsap u HakiaoHHas. [lepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHIMKyISpHOCTH MII0CKOCTEN. [loka3aTenbeTBo.

OpsAMOM M IUIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE 2
KomOunupoBanHoe 3anstue
Tema 2.4. Coneprkanue ydeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIy MOpsSIMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSAMHU 4
KomOunmnpoBaHHoe 3aHATHE
Tema 2.5. IIpojeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapamensHsle, NPHUKJIATHOI0 MOIYJIA)
TICPUCHAUKYTAPHBIC, AKCHOMBI ~ cTepeoMeTpHH.  IlepHEeHIMKYISIPHOCTh NPAMOM M IUIOCKOCTH,
CKpCILMBAIOIHUCCA MPAMBIC | i iensHOCTS IBYX IIPSIMBIX, NIEPIEHIUKYJIIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIIPHOCTD IUIOCKOCTEN
[TpakTnueckoe 3aHsATHE
Tema 2.6. Coneprkanue y4eOHOro MaTepuana
Pemenue 3anau. IlpsaMelie n | Pacnonoxenne OpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKyasipHOCTh U
IJI0CKOCTH B | mapajuIeNIbHOCTh NPSAMBIX U IuIockocTell. CkpelrBaroecs npsmble
IIPOCTPAHCTBE KonrponsHas pabora 2
Pazpnen 3. Koopaunarsl n 16
BEKTOPbI
OK-02, OK-03,
Tema 3.1 Coneprxanue yueOHOro MaTepuaia OK-04, OK-07
JlekapToBEI KOOpAMHATHI B | /lekapTOBbI KOOpAMHATHI B MpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. K 1.3
npoctpancTse. Paccrosnue | PaccTosiHue Mex 1y IByMs TOUKaMH, KOOPAMHATBI CEpeIMHBI OTpe3Ka 4 TIK 2.3

MEXIYy [JBYMS TOYKaMH.
Koopaunarsl  cepennHbl

OTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

BexTops! B mpocTpaHCTBE.
Yrom Mexay BEKTOpaMu.
CkansipHO€ TNPOU3BEICHHE

CogepxaHue yaeOHOTO MaTepralia

BexTtopel B mpoctpaHcTBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. Y MHOXKEHHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB.
Pa3noxenue BeKTopa o TpeM HEKOMILTaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YIOJI MEKIY BEKTOPAMH, YrOj 6
MEXy IPSIMON U IUNIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMM. Y paBHEHUE IIIIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeauTets 2x2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojieprkaHue (conep:xanue
IIpaxTuko- NPHUKJIATHOTO0 MOIYJISA)
OpUEeHTHpOBaHHbIe 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTosSHUM U IJIOMaAeld Ha ITUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IJIOCKOCTH [TpakTuyeckoe 3aHsTHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B nmpocTpancTBe. CrloxeHue u
KoopauHnatsl 1 BEKTOpHI BbIUMTAHUE BEKTOPOB. YMHO)XEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkasipHOE  INIpOM3BEACHHE  BEKTOpOB. PasimokeHume  Bekropa 10 TpeM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXIY BEKTOpPaMH, Yrosl MEXIY 2
IPSIMON U TNIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU
KonTponbHnas pabora
Paspnen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue OK-01, OK-02,
pyHKIHMHU OK-03, OK-04,
Tema 4.1 Copepxanue yueOHOro Marepuaa OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yrna. [IoBOpoT TOYKM BOKpYr Hadasa koopauHatr. OnpeneneHue OK-07
(GyHKIMM NPOM3BOJBHOIO | CHHYyCa, KOCHHYCA, TAHI€HCA M KOTAaHTeHCa. 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA U 4

yrina, yucna. Paguannas u
rpajycHas Mepa yria

KOTAHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CHHYCOM, KOCUHYCOM, TAHI'CHCOM
N KOTAHI'CHCOM OJJHOT'O U TOI'O KC yTJIa
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KombOunupoBanHoe 3aHstue

Tema 4.2

OCHOBHEBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEACHUS

Conepxanue yaeOHOro MaTepuaia

Tpuronomerpuueckue Toxaectsa. CuHyc, KOCUHYC, TAHTC€HC U KOTAHTE€HC YTJIOB O
u - o. Dopmynbl npuBeeHUS

Komb6unupoBanHoe 3ansatue

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YIJI0B

Cunyc u KOCHHYC
nBoiHoro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrma. @®opmynel  monoBuHHOrO yria. [IpeoOpa3zoBaHus CymMMBbI
TPUTOHOMETPUUYECKMX (YHKIMH B TPOM3BEACHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUrOHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHInx TpPUroHOMETPUYECKUX BbIPaKEHHH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMHA, HUX CBOWCTBA.

Coneprkanue y4eOHOro Marepuana

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

CriocoOsl 3aJlaHus | epuoaANYHOCTh QyHKIMHA. CriocoObl 3amanus GyHKIHA

Gynxmuit Komb6unnpoBanHoe 3aHsaTue

Tema 4.5 Copepxanue yueOHOro MaTepuana

Tpuronomerpuyeckue OO6nacth ompeneneHrs U MHOXECTBO 3HAUCHUN TPUTOHOMETPUYECKUX (DYHKITHI.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QpyHKIM. CBolcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
Komb6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanne y4eOHOro MaTepuana
[TpeobpazoBanue Cxartue 1 pacTshkeHHe rpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpapuKoB [TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKHX [TpakTHueckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
Onucanue MPHUKJIATHOTO MOYJIs1)
MIPOU3BOACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B HpohecCHOHATbHBIX

mponeccoB € IIOMOIIBIO

3amadax
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rpaduKoB PyHKITHIA

[IpakTrueckoe 3ansTHe

Tema 4.8 Cogepxanne yaeOHOT0O MaTepuana
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiun. Ux croiicTBa u rpaduku
TPUTOHOMETPHYECKHE
KomOunupoBanHoe 3anstue
byHKIMHA
Tema 4.9 Coneprkanue ydeOHOro MaTepuasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peElIaeMble
Pa30KEHUEM Ha MHOKUTEIIN, OJJHOPOHBIE.

[Tpocreimme TPUroHOMETPUUECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOTo MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKHUX KomM6unupoBanHoe 3aHsiTue

YpaBHEHUU

Tema 4.11 Copepxanue yueOHOT0o MaTepuana

Pemenne 3apmay. ocHOBBI | [IpeoOpazoBaHue TPUTOHOMETPHUYECKHIX BbIpaKCHU. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLHUH.

byHKITIU KonTpoabnas pabora

Paspean S.

KoMniekcHbIe yncia

Tema 5.1
KomMmiiekcunie yncia

Cogepxanue yaeOHOTO MaTepuana

[TonsiTne koMmIuiekcHOro 4yucia. CoONpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3amucum KOMIUIEKCHOTO — 4HCIIa
(reomeTpuueckasi, TpPUTOHOMETpHUUecKas, anreOpandeckas). Apudmerndyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KoMmOnHMpoBaHHOE 3aHSTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
[Ipumenenue BeinosiHeHMe  pacyeToB ¢ IMOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl
KOMIUIEKCHBIX YHCEN MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEIl 4

[IpakTrueckoe 3aHsATHE
Pa3znen 6 46
MHoOrorpaHHMKN M TeJia
BpalleHHsA
Tema 6.1 Copepxanue yaeOHOT0O MaTepuana
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHuka. Ero sjeMeHTBI: BEpHIMHBI, pebpa, rpaHu. JluaroHaib.
MHOTOTpaHHHUKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH

Komb6unnpoBanHoe 3aHsaTue 2
Tema 6.2 Coneprkanue y4eOHOro Matepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHMs M OokoBble rpaHu. Beicora mpusmel. [Ipsmas u
COCTaBJIAIONINE, CEYECHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
[lpsmass u  mpaBuibHas | KOMOHHUPOBAHHOE 3aHSATHE 2
MIPU3MBI OK-01, OK-02,
Tema 6.3 Cogepxanue yueOHOro MaTepuana OK-03, OK-04,
[Tapamienenurnen, Ky0. | [Tapanienenumnen, CBOICTBa MPSIMOYrOJBHOrO Mapajuiesnenuneaa, kyo. CeueHue OK-05, OK-06,
Ceuenue KyOa, | kyOa, mapasuienenuresa OK-07
napajuiefenunea KomM6unmnpoBanHoe 3aHsTue 2
Tema 6.4 Coneprkanne y4eOHOro MaTepuana
[Mupamupa, ¢ | [lmpamuna u ee onementsl. Cedyenne nupamuiel. IIpaBunbHas nupamuja.
COCTaBJIAIONIME, CEYEHHE. | YCcedeHHas Mupamuaa
llpaBunbHasd  MUPaMHUAA. | KoMOGUHHPOBAHHOE 3aHSATHE 2
VYcedeHHas nupaMua
Tema 6.5 Coneprkanue y4eOHOro MaTepuana
bokoBas 51 noyiHas | [Inomaas OOKOBOI M MOJTHOW MOBEPXHOCTH MPU3MBI, TUPAMUIbI
MOBEPXHOCTh pu3Mebl, | KoMOMHUpPOBAaHHOE 3aHSITHE 2
MU PAMHU/IbI
Tema 6.6 Coneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,

CI/IMMeTpI/Iﬂ OTHOCHUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH. CI/IMMeTpI/I}I B Ky6e,
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napajuleeunese,
[Ipu3Me, NUpaMuie

napaiejicnmIcac, npusmMe, mupamu/ic

KomOunupoBanHoe 3anstue

Tema 6.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJiep;KaHue (comepskanue
MPUKJIATHOTO MOYJIfA)

CumMeTpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 6.8
[IpaBuibHbIE
MHOTOTPaHHHUKH, UX
CBOICTBA

Copepxanue yueOHOro MaTepuana

ITousTue MIpaBUJIbHOI'O MHOI'OTpaHHUKA. CBolicTBa IIpaBUJIbHBIX MHOI'OI'PAHHUKOB

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.9
Humusap, ero
cocrapisitonue. CeueHnue

Coneprkanue y4eOHOro Marepuana

Hunuunp u ero snemenTsl. CeueHne nuinMHapa (mapayijieIbHOE OCHOBAHHUIO M OCH).
Pa3Beprka nunmnapa

WTHHPA KomOuHMpoBaHHOE 3aHsTHE
Tema 6.10 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
Konyc, ero NPHUKJIATHOT0 MOIY.JISA)

cocrasirtronue. CeyeHnue

Konyc u ero nsnementsl. CeueHue KoHyca (MapajyieIbHOE OCHOBAaHUIO U

KOHYyca MPOXOJsIlIee Yepe3 BEpIIMHY), KOHHYecKue ceueHus. PazpepTka KoHyca
KomOunmnpoBanHoe 3aHsATHE

Tema 6.11 Coneprkanne y4eOHOro MaTepuana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero o6pasytomas u Beicota. CeueHne yCeueHHOTo KOHyca

Ceuenue yceueHHOro | KoMOMHUPOBAaHHOE 3aHSATHE

KOHYyca

Tema 6.12 Cogepxanue yaeOHOTO MaTepuana

[ap u cdepa, ux ceueHust

Hlap u cdepa. Bzaumnoe pacmonoxxkenue coepsl u miockoctd. CeueHue mapa,
cepsl

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 6.13
ITonsate 00 oOBEMe Teia.

Coneprkanne ydeOHOro MaTeprana

[lonarue 06 obveme Tena. OOveM Kyba M HPSIMOYTOJBHOTO MapauleenuIesa.
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OTtHoleHNE o0bemMoB | OO6beM mpusMbl M muauHApa. OTHOIIeHHe O00BEMOB  MOJOOHBIX  Tell. 4
MOTO0HBIX TEJ I'eomerpuueckuii cMbica onpeneauTes 3-ro nopsiaKa
KomOunupoBanHoe 3anstue
Tema 6.14 Coneprkanue ydeOHOro MaTepuasa
Obbembl M IUIOMAMM [ OGpeMbl IMpaMUIE! X KOHyCa. OGbeM mapa. ILIommai M0BepXHOCTel Tel 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 6.15 Coneprkanue yaeOHOro MaTepuana
KombOunanmu KomOunanuu reomeTpruieckux e
MHOIOTPaHHMKOB M Tell | [IpakTHyecKoe 3aHsATHE 4
BpaIieHUs
Tema 6.16 Coneprkanue y4eOHOro Marepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOWHAIMA MHOTOTPAHHHKOB M TN BpAIICHHS B TMPAKTHUKO-
KOMOMHAIMM Ha NMPAKTHKE | OPUEHTHPOBAHHBIX 3a1a4ax
[TpakTHueckoe 3aHsATHE 4
Tema 6.17 Coneprkanue y4eOHOro Marepuana
Pemenue 3a1a4. | OOBbEMBI | IUIONIAIA TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS
MHOFOFpaHHI/IKI/I u TClia KOHTpoJ'H,Ha;{ pa60Ta 2
BpalieHus
Pazpea 7. 18
Crenenu " KOPHH.
Crenennast pyHKIus
Tema 7.1 Coneprkanue ydeOHOro MaTepuana
Crenennas  QyHKUus, ee | [ToHsTHe KOpHS N-OM CTENEHU U3 JACHUCTBUTENBHOTO yuciaa. OyHKIUU Y = VX ux OK-01. OK-02
b (V) v (v b b
CBOMCTBA ;}{BOI/ICTBa u rpa¢uku. CBolicTBa KOPHS N-Ol CTENEHU . OK-03, OK-04,
OMOWHUPOBAHHOE 3aHATHE OK-05, OK-07
Tema 7.2 Cogepxanue yaeOHOT0O MaTepuana
ITpeoOpaszoBanue [IpeoOpazoBanue UppaMOHATBEHBIX BIPAKECHHIA
BBIDAKEHUH C KOPHAMHU N- | KOMOMHUPOBAaHHOE 3aHATHE 4

OU cTeneHu

Tema7.3

Coneprkanne yaeOHOT0 MaTepurana
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CpoiictBa  crtenenn ¢ | [loHsATHE cTeneHU ¢ JIOOBIM PAallMOHAIBHBIM TMOKa3zareneMm. CTeneHHbIe QYHKINH,

palMoHAIbHBIM U | UX CBOWCTBA U TpaduKu

JIEUCTBUTEIILHBIM KomOunupoBanHoe 3anstue 2

MOKa3aTeJsIMU

Tema 7.4 Coneprkanue ydeOHOro MaTepuasa

Pewmenne PaBHOCHJIBHOCTD HppAalMOHAIBHBIX YPAaBHEHUM M HEPABEHCTB. MeToabl uX

MPPALMOHATIbHBIX pemienus. Perenue uppanvoHaibHbIX YPAaBHEHHU U HEPABEHCTB

YPaBHEHUH W HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 6

Tema 7.5 Copepxanne yaeOHOT0 MaTepuana

Crenenu u KOpHHU. | OnpesienieHne cTeneHHoW (GyHKIuUH. VCmoap30BaHME €€ CBOMCTB IMPHU PEIICHUH

CrenenHast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTponpsHas padora

Pa3zpen 8 18

IHoka3arenbHasn

pyuxuus

Tema 8.1 Coneprkanue y4eOHOro Marepuana

ITokazarenpHass ¢QyHknus, | CteneHb ¢ NPOM3BOJIbHBIM  JCHCTBUTEIBHBIM  IOKazareneM. OmpenencHue

€€ CBOMCTBa MOKAa3aTeIbHONH (YHKIIMH, €€ CBOMCTBA W TpaduK. 3HAKOMCTBO C TPUMEHEHUEM
nokasarenbHON (pyHKUIMU. PemieHue mokazareibHbIX ypaBHEHUH (DYHKIIMOHAJIBHO-
rpaduuecKkuM METOI0M 4
KomOuaMpoBaHHOE 3aHATHE OK-01, OK-02,

Tema 8.2 Coneprkanue ydeOHOro MaTepuana OK-03, OK-04,

Pemenne mnoxkasarenbHbIX | PemieHne TOKa3aTeNbHBIX YpaBHEHHH METOJIOM YpaBHHBAHHS —ITOKa3aTesei, OK-05, OK-07

YpPaBHEHUI U HEPABEHCTB METOJ/IOM BBEJIEHUS HOBOM MEPEMEHHOU, (PYHKIIMOHATHHO-TPAQUUECKUM METOJIOM.
Pemienne nokazaTeabHBIX HEPABEHCTB 8
[IpakTuueckoe 3aHsTHE

Tema 8.3 Coneprxanue yueOHOTo MaTepuana

Cucrembl TOKa3aTeNbHBIX | PelmieHue cucTeM mokas3aresibHbIX ypaBHEHHM

YpaBHEHUU KomMmOuHMpoBaHHOE 3aHsTHE 4

Tema 8.4 Coneprkanne y4eOHOro MaTeprana

Pemenue 3a1a4. | PemieHne mnokaszaTeNbHBIX YpaBHEHUM METOJOM YpaBHUBAHMS I[OKa3aTelne u
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[Toka3zarenbHast QyHKIHS

METOJIOM BBEJEHHUSI HOBOM NIEPEMEHHOM. PelieHne nokasaTeabHbIX HEPABEHCTB

KonTponpHas padora 2
Pazgen 9. Jlorapudgmpbl. 30
Jlorapudpmuueckas
byHkuus
Tema 9.1 Coneprkanue ydeOHOro MaTepuasa
Jlorapudm gyucina. | Jlorapudm uncna. J[ecITUUHBIN 1 HATYypaIbHBIN JIOTapU(PMBI, YHCIIO €
JlecATnIHbIN 1 | KoMOMHHpPOBAaHHOE 3aHATHE
HATYpaJIbHBIN JIoTapu(MBI, 4
YHCIIO €
Tema 9.2 Copepxanue yaueOHOTo MaTepuana
CpoiictBa  norapu¢mos. | CBoiictBa orapudmoB. Onepanus JorapupMUpPOBaHUSI.
Onepanus KomMb6unmnpoBanHoe 3aHstue 6
norapu(pMUPOBaHUS OK-01, OK-02,
Tema 9.3 Coneprkanue y4eOHOro Marepuana OK-03, OK-04,
Jlorapudmudaeckas Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA OK-05, OK-07
(GyHKIMS, ee CBOWCTBA KoMOMHHPOBAHHOE 3aHATHE 4 IK 1.3
Tema 9.4 Copepxanue yueOHOro MaTepuana IIK 2.3
Perenne ITonsTue norapudmuueckoro ypapHeHus. Omepauust NoTeHIHpoBaHusA. Tpu
JOTapuPMUIECKHX OCHOBHBIX METOJa pEIIEHUs JIOrapu(MUUECKUX YypaBHEHMIl: (YHKIHMOHAIBHO-
YPaBHEHUH 1 HEPABEHCTB | rpathuyeckuil, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHS HOBOH IEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
KomM6unmnpoBanHoe 3anstue
Tema 9.5 Coneprkanne yaeOHOro MaTepuana
Cucremsr AJNTOpUTM pelIeHUsT CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMuyUecKuX
JorapupMHUUECKuX YpaBHEHMI U HEPABEHCTB
ypaBHEHUH KomOunupoBanHoe 3aHstue 2
Tema 9.6 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue

Jlorapudmsl B mpupoae u
TEXHHUKE

NPHUKJIATHOT0 MOIYJIfA)
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[Ipumenenne norapu¢ma. Jlorapupmuueckas crupanb B mpupoge. Ee

MaTeMaTUYECKUE CBOMCTBA

[IpakTrueckoe 3aHsATHE 4

Tema 9.7 Coneprkanue ydeOHOro MaTepuaia

Pemenue 3ajgad. | Jlorapudpmuueckas  ¢ynkuusa. Pemenume — mpocTedmmx — sorapuMUYECKUX

Jlorapumsl. ypaBHEHU 2

Jlorapudmuueckas KontponsHas padora

byHKIUS

Paznen 10. IlponsBoanas 40

pyuxkuum, ee

NpuMeHeHue

Tema 10.1 Cogepxanue yueOHOro MaTepuana

ITonatne  mpousBoAHOMH. | OnpeneneHre YUCIOBOM MOCIEIOBATEIBHOCTH U CIIOCOOBI ee 3ananus. CBoicTBa

@opmynasl ¥ IpaBUJIA | YUCIOBBIX IMOcCleqoBaTeabHOCTeH. OnpeneneHue mpenena IMOCIeI0BaTeIbHOCTH.

muddepeHmpoBaHus Breruncnenue — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKmuM - Ha 2
o6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [Ipupamenue OK-01, OK-02,
dbyakuuu. 3agaud, TPUBOAAIIME K TOHITHIO Tpou3BOAHOU. OrpeneneHue OK-03, OK-04,
MPOU3BOHON. AJITOPUTM OTBHICKAHUSI TPOU3BOTHOM OK-05, OK-06,
KomOunmnpoBanHoe 3aHsATHE OK-07

Tema 10.2 Coneprxanue yueOHOro MaTepuaia IIK 1.3

IIpousBoaHsbIe cyMMmsl, | @opmynsl auddepenunponanus. [Ipasuna quddepenurpoBanus 6 IIK 2.3

pasHOCTH  Tpou3BeneHus, | KoMOMHUpPOBaHHOE 3aHATHE

YacTHOTO

Tema 10.3 Coneprkanue y4eOHOro MaTepuana

ITpou3zBonHbIE Onpenenenue cinoxHoi (GyHkuu. [Ipon3BoHAsS TPUTOHOMETPUUECKUX (YHKLUH.

TPUTOHOMETPHUYECKUX [IpousBoaHas croxHOW QyHKIUN

¢Qynkumii.  [IpousBoanas | KoMOMHHPOBAHHOE 3aHSTHE 6

CJIO’KHOW (PYHKIIMU

Tema 10.4 Coneprkanne ydeOHOro MaTeprana
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IlonsTne 0
HEMPEPBIBHOCTH (DYHKIUH.
Meron uHTEpBAIOB

[lonarue HenpepriBHON (yHKIUU. CBolicTBa HeNpepblBHOM (yHKIUHU. CBs3b
MEKy HETIPEPHIBHOCTHIO U AP PEepeHIIMPYEMOCTHIO (PYHKIIUN B TOUKE. AJTOPUTM
pelIeHHs HEPaBEHCTB METOIOM HHTEPBAJIOB

Komb6unupoBanHoe 3ansatue

Tema 10.5 Conepxanne yaeOHOT0O MaTepuana
I'eomeTprueckuit u | eoMeTpuyeckuil CMBICT TPOU3BOAHON (YHKIMH — YITIOBOH KO3 QHUIMEHT
¢buznueckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
IIPOU3BOIHOM (GyHKUUU. AJTOPUTM COCTABIICHHUsS YpaBHEHMs KacaTeldbHOM K rpaduky QyHKIMu
y=1(x)
KomOunmnpoBanHoe 3aHsaTue
Tema 10.6 Coneprkanue y4eOHOro Marepuana
Puznueckui cMbICT | Du3nyecKuil (MEXaHMYECKUI) CMBICH IPOU3BOJHOM — MIHOBEHHAash CKOpPOCTh B
IIPOU3BOTHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podecCHOHATBHBIX [IpakTHyeckoe 3aHsTHE
3ajjauax
Tewma 10.7 Cogepxanue yueOHOT0 MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku 3KCTpEMyMa

Bospacranne u yObiBanwe (GYHKIHUHM, COOTBETCTBUE BO3pACTaHUSI W YOBIBaAaHUS
(GyHKIMM 3HaKy npou3BoAHOW. I[loHsTHEe ™POM3BOJHOW BBICHIETO MOPSIKa,
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (pyHKIIMU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MUHMMYM. [loHsTHE acMMNTOTBHI, COCOOBI HX
onpezeneHus. AJITOPUTM HCCIIENOBaHUS (YHKIMM U MOCTPOEHHUS ee Tpaduka ¢
MOMOIIBIO0 TPOU3BOIHON. J[poOHO-TMHEeHas pyHKINS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.8
WccnenoBanune QpyHkuuii u
MIOCTPOEHUE TpaUKOB

Coneprkanue y4eOHOro MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

KomMmOuHupoBaHHOE 3aHsTHE

Tema 10.9 HauOombmiee u
HaUMEHbIIIEE 3HAYEHUS

byHKIIUU

Conepxanue yaeOHOro MaTepraia

HaxoxneHnue HauOOJBIICI0 YW HAUMEHBIIETO 3HAYCHMI (I)YHKI.IPIfI, MOCTPOCHUC
Fpa(bI/IKOB MHOT'OYJICHOB C UCITIOJIb30BAHUECM aIllapata MaTeMaTHYCCKOI'0 aHaJin3a

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 10.10

IpodeccnoHaATLHO-OPHEHTHPOBAHHOE co/iep:kaHue (conep:xaHue

Haxoxnenue NPHUKJIATHOTO MOIYJISA)

ONTUMAJILHOIO pesyibTara | HamMeHnslee 1 Hanbosblee 3Ha4eHne PyHKIUU 6

C TIOMOIIBIO TPOU3BOAHON | [IpakTHUECKOE 3aHATHE

B IIPAKTUYECKUX 3a/1a4ax

Tema 10.11 Coneprkanue ydeOHOro MaTepuaa

Pemenue 3aga4. | opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO

[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HAMMEHbIIICE 3HAYCHHS (PYHKIIUH 2

pUMEHEHHE KontponsHas padora

Pa3zpen 11. 14

IlepBooOpa3nas

pyuxkuum, ee

NpUMeHeHHe

Tema 11.1 Coneprkanue y4eOHOro Marepuana

[TepBooOpa3Has (QyHKUUH. | 3amaya O BOCCTAHOBJICHWU 3aKOHA JBWKEHHS 110 M3BECTHOM ckopoctu. ITowsThe

[TpaBuna HAXO0XJIEHUA | uHTerpupoBanus. O3HAKOMIIEHHE C NOHATHEM HHTErpaja W NepBooOpa3sHOM s

epBOOOpa3HBIX byukun y=f(x). Pemenue 3amauy Ha CBA3b MEPBOOOPA3HONW M €€ MPOU3BOJHOM, OK-01, OK-02,
BBIUKCJICHHE TMepBOOOpa3HOoN nans gaHHOM Qynkumu. Tabnuma ¢opmyn s OK-03, OK-04,
HaXO0KJIeHNs IepBOOOpa3HbIX. M3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM 2 OK-05, OK-06,
KomOunmnpoBanHoe 3aHsATHE OK-07

Tema 11.2 Coneprkanue y4eOHOro MaTepuana K 1.3

[Inomane KpUBONMHEWHOW | 3ajaud, MPHUBOJANINEC K TOHSITHIO OMPEACICHHOTO WHTETpaja — O BBIYHCICHHUH IIK 2.3

Tparenum. @opmyna | ruomaa  KPUBOJIMHEHHOW — Tpamenud, O TIepeMeleHnd Toukd. [loHsTHe

Herotona — JleliOauma ONPENENEHHOTO  MHTETpaa. ['eomerpuueckuii u  Qu3MUECKUl  cMBICT
omnpeneneHHoro uHterpaita. ®opmyna Hetotona— JleitOnuma 2
KomOunmpoBaHHoe 3aHsATHE

Tema 11.3 Coneprxanue yueOHOro MaTepuaa

Heonpenenennslii u | [lonsiTHEe HEONpPEAENIEHHOrO HHTErpaja

OTIpPEJIETIEHHBIN UHTErpaiibl | KoMOMHMPOBaHHOE 3aHATHE 2

Tema 11.4
ITousarue 00

Coneprkanne ydeOHOro MaTeprana

FCOMeTpI/I“IeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTErpajia

39




onpeaeneHHoM uHTerpane | KomOuHUpOBaHHOE 3aHSATHE 2
KaK iouiaau
KPHUBOJIMHEWHOH Tpanenun
Tema 11.5 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE coJaepkaHue (copep:xxanue
OrnpenesieHHbI  MHTErpal | MPUKJIATHOT0 MOXYJIA)
B KHU3HU ['eomeTpuyeckuii cmbici ompezeneHHoro wuHrerpana. @®opmyna HeroTtoHa -
JleitOHuna.
Pemenue 3amau Ha NpUMEHEHHE WHTETpajia JJsl BEIYUCICHHS (PU3UUYECKUX BETUIUH
¥ [UTOMIAIeH 4
[IpakTuueckoe 3ansaTue
Tema 11.6 Copepxanue yaueOHOTo MaTepuana
Pemenue 3ana4. | [lepBooOpaszHas Gpynkuuu. [IpaBuia HaxoxaeHus neppoodpasubix. Ee npumenenue
IepBoo6pasnast $yHkuuy, | KonTpomnsHas padota 2
ee NpUMEHEHNe
Paznen 12. 10
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Cogepxanue yueOHOT0o MaTepuana OK-01, OK-02,
MHoxkecTBa [Tonsitue MuoxectBa. [lonmHo)kecTBO. Oniepai ¢ MHOKECTBAMU OK-03, OK-04,
KombOunupoBanHoe 3ansTHe 2 OK-05, OK-07
Tema 12.2 IIpojeccrnonaIbHO-OpHEHTHPOBAHHOE coJep:KaHue (conep:xanue IK 1.3
Oneparuy ¢ MHOKECTBAMHU | MPUKJIATHOTO MO/LY.Is1) 1IK 2.3
Onepannu ¢ MHOKecTBaMU. Pelienue npukiaaHbIx 3a1a4y
[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'padbr [Tonsitue rpada. Cs3HbI rpad, 1epeBo, HUKI rpad Ha IIOCKOCTH
I[IpakTHyeckas paboTa 4
Tema 12.4 Coneprxanue yueOHOro MaTepuaa
Pemenue 3amad. | Onepanun ¢ MHOXecTBamMHM. OmHcaHuE pPEATbHBIX CUTyallud C IOMOUIBbIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
IIPUMEHEHNE KonTponbnas pabota 2
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Pazgen 13. DaeMeHTHI

26

KOMOUHATOPHKH,
CTATUCTUKH M TEOPHH
BepPOsATHOCTEM
Tema 13.1 Coneprkanue ydeOHOro MaTepuasa
OcHoBHBIE nouATHs | [lepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOWHATOPUKH 4
KoMbunmnpoBanHoe 3aHsTHE.
Tema 13.2 Cogepxanne yaeOHOT0O MaTepuana
CoOsitTHe, BEPOATHOCTH | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI
coObiTus.  CrnoxeHue U | coObITHIA. YCIOBHAS BEPOSATHOCTD. 3aBUCHMbIC U HE3aBUCHMBbIE COObITHS. TeopeMbl
YMHOKEHHE BEPOSATHOCTEN | O BEPOSATHOCTHU MPOU3BEICHUS COOBITH.
4
KomOunmnpoBanHoe 3aHsaTue
Tema 13.3 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCTh B | IPUKJIAIHOTO MOJY.JIs1)
podecCHOHATEHBIX OtHOcuTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHYECKOE
3aj1a4ax orpeeneHue BepoaTHOCTH. OLieHKa BEpPOSITHOCTH COOBITHS
[TpakTrueckoe 3aHsATHE 4
Tema 13.4 Copepxanue yaeOHOTO MaTepuana
JuckperHas  ciydaiHas | Bugel crmywaiiapix BenmmumH. OrmpeneneHue JAUCKPETHON CIydaifHOW BEMYHHBL.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHusl JAMCKPEeTHOM ciydailHOM BenuuuHbl. Ee uuncioBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomOunmnpoBanHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3agaun  Mmaremartuyeckod | Bapmanmonneiii psn.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTEpUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KomMmOuHMpoBaHHOE 3aHsTHE
4
Tema 13.6 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue

Cocrasienne TabmHIl U

NMPHUKJIATHOT0 MOIYJIA)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.3
IIK 2.3
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JrarpaMM Ha MPaKTHUKE

[lepBuynHast 06paboOTKa CTATUCTHYECKUX NaHHBIX. [ paduueckoe ux mpencTaBieHHE.
Haxoxxnenue cpeHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX

[IpakTuueckoe 3ansATHe 4
Tema 13.7 Coneprkanue ydeOHOro MaTepuasa
Pemenune 3aj1a4. | DneMeHTbl KoMOMHaTopuku. CoObITHE, BEpOSATHOCTH COOBITHS. CloXKeHHE WU
DneMeHThI YMHOXXEHHUE BEpOATHOCTEH
KOMOMHATOPHKH, KonTponpHas padora 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Pa3nesn 14. YpaBHeHus u 28
HEepaBeHCTBA
Tema 14.1 Copepxanue yueOHOTo MaTepuana
PaBHOCUIIBHOCTB PaBHOCWIBHOCTH ypaBHeHMI M HepaBeHCTB. OrmpenencHus. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | pABHOCWJIBHBIX IE€PEXO0Jax B YpaBHEHUSAX M HepaBeHcTBax. OOmme MeTojsl
OOG1ye MEeTOAbI PEIEHNsT | pelIeHHs YPaBHEHHIA: Mepexo]] OT paBeHCTBA (YHKIMH K PaBCHCTBY apryMEHTOB 4
JUIsL MOHOTOHHBIX (DYHKLIMH, METOJl pa3jOoKEHUsI Ha MHOXKUTEJIH, METOJ BBEICHUS
HOBOM NIEPEMEHHOMH, (PYHKIIMOHAIbHO-TpapUUEeCKU METO T
KoMmOnHMpOBaHHOE 3aHSTHE OK-01, OK-02,
Tema 14.2 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
I'padpmueckuit MeTo | OOmure MEeTObl peLIeHHs] HEPABEHCTB: MEPEX0/ OT CPaBHEHUS 3HAYEHUN (YHKIUI OK-05, OK-07
perteHuHs YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHHWH apryMEHTOB [UII MOHOTOHHBIX (YHKIHHA, METOX K1.3
HEPABEHCTB MHTEpPBaJIOB, (QyHKIMOHATBHO-Tpaduueckuil meto. ['paduueckuii Mmeroa pemeHus MK 2.3
YpaBHEHU U HEPABEHCTB 4
KomOunmnpoBanHoe 3aHsATHE
Tema 14.3 Coneprxanue yueOHOro MaTepuaa
VYpaBHenus U HepaBeHCTBA | OmpeneneHne MoOAyNss. Packpeitme Monynst mo ompexaeneHuto. [Ipocreiimme
C MOZyJIEM yYpaBHEHHUS M HEpaBEHCTBa ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX MEPEX0J0B B
ONpEIETICHHBIX TUIIaX YPABHEHHUI M HEPABEHCTB C MOJYJIEM 4
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 14.4 Coneprkanne y4eOHOro MaTeprana

YPaBHCHI/Iﬂ U HCPABCHCTBA

3HakoMcTBO ¢ napameTrpoM. [Ipocrelinvie ypaBHEHHs 1 HEPABEHCTBA C TapaMeTPOM
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C mapameTpaMu KombOunupoBanHoe 3aHstue 6
Tema 14.5 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE cojepkaHue (conep:xanue
CocraBiieHHE M pELICHHE | MPUKJIATHOTO MOTYJIsl)
npodeccHoHaNbHBIX 3a/1a4 | PemieHne TEKCTOBBIX 337124 MPOPECCHOHATBLHOTO COICPIKAHUSI
C MIOMOIIbIO YpPaBHEHHH [TpakTHueckue 3aHATH 8
Tewma 14.6 Copepxanre yaeOHOT0 MaTepuaa
Pemenne 3ama4. | OOuie MeToAbl PEIICHUs YpaBHEHUM. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C
VpaBHEHUS U HEPABEHCTBA | IapaMeTpamMu

[TpakTuyeckoe 3aHsTHE 2
IIpomexyTounas arrecranms (Jk3amMeH) 6
Bcero: ‘ 340
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3. YCJIOBUSI PEAJIMN3ALIUM TIPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCLUIINHDBI

3.1. lnsg peanu3amuu NporpaMmbl JUCHHUIJIMHBI JIOJKHBI ObITh MPeTyCMOTPEHbI CJIeAyIolue
cnenuajJbHble MOMEIeHHsT:

Peanm3zanus mporpaMMbl AUCIUIUIMHBI TPEOYET HANWYHS YUeOHOTO KaOMHETa MAaTEMATHKY.
O6opynoBanue yaeOHOro KabUHeTA!

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YUAIOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISTHBIX TTOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHAJIOB;

- 3a/1aHU U1 KOHTPOJIBHBIX padoT;

- po(heCCHOHATTLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHuallbl IK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- HepCOHaJH)Hblf/'I KOMIIBIOTEP C JIMICH3NMOHHBIM IPOTPaAMMHBIM O6€CH6‘ICHI/I€M;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecreyeHne o0yueHust

1. Jlns peanuszanyi mporpaMMbl OMOMMOTEUYHBIH (OHA 00pa30BATENBHON OpraHU3aAIUH
JOJDKEH WMMETh TeuYaTHbIe W/WIHM DJIEKTPOHHBbIE O0pa3oBaTeibHble M MH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE Il MCIOJB30BaHUS B 0Opa3oOBaTEIbHOM MpoOIlecce, HE CTapile MSATH JIET C
MOMEHTA U3JaHHUS.

2. PexomeHnayemMble TieUaTHbIE U3AHUS [0 peain3aluy 00IIe00pa3oBaTeIbHON AUCIIUTUTMHBI
MPEJICTABICHBI B METOAMYECKIX PEKOMEHAIUSIX [0 OPraHu3alui 00yueHusI.

OcCHOBHBIC HCTOYHHUKH:

1. Maremaruka: yueOuux/ bammakos M.U.- 2-e u3x., crep. - M: KHOPYC, 2024. (Cpennee
npogeccuoHaIbHOE 00pa3oBaHKe)

2. MaremaTuka: anredpa U Hayajla MaTeMaTHUECKOT0 aHaIN3a, TeoMeTpHs. Anredpa U Havana
Marematnueckoro aHanu3a. 10-11 kmacc. Anmumos 1.A., Konsrua FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

3. Maremaruka: anrebpa ¥ Hauaja MaTeMaTH4YEeCKOTo aHaiu3a, reometpus. ['eomerpus. 10-11

kiacc. Atanacss JI.C., byry3os B.®., Kagomies C.b. u apyrue. - M: [Ipocsemenune, 2022.
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4. MaremaTuka: aireOpa ¥ Havajla MaTeMaTHYeCKoro aHammu3a, reomerpus. 10—11 kmaccer.
Anrebpa W Havanma maTeMaTHdeckoro aHaimsa. B 2 4. Yacte 1: YueOHHMK I ydamiuxcs
oOpa3oBarenbHbIX opranm3anmii (6a3oBeiii ypoBeHb)/MopakoBuu A.I'., CemenoB I1.B.; Yacts 2.
3aauHuK JUIS ydaluxcsi 00pa3oBaTeNIbHBIX OpraHu3aiuii (0a3oBbiii ypoBeHb)) MopakoBud A.l. u
npyrue; noa penakinued Mopakosuda A.l'. - M: Muemosuna, 2024.

6. Maremaruka: anrebpa U Hadajga MaTeMaTHYECKOTO aHAllM3a, TeoMeTpust. AnreOpa u Havaia
MmareMmaTudeckoro ananmusa. 10 xmacc. Hukonbckuii C.M., IloranoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsenienue, 2024.

7. Martemaruka: anrebpa U Hadajga MaTeMaTUYECKOro aHallu3a, reoMeTpus. AnreOpa u Havyaa
MaTeMmaTudeckoro anammuza. 11 xmacc. Hukonwsckuit C.M., IlotamoB M.K., Pemernukos H.H. u
npyrue. - M: IIpocseuienue, 2024.

8. Maremaruka: aJireOpa U Havyajla MaTeMaTHYECKOTro aHainu3a, reomerpus. ['eomerpus.10-11
knacc. [loropenoB A.B. MaremaTtuka: anre6pa ¥ Hauana MaTeMaTUYeCKOTO aHaln3a, F€OMETpPHS.
I'eomerpus.10-11 knacc. Iloropenos A.B. - M: TIpocsemenue, 2024.

9. MaremaTtuka: anredpa ¥ Hayaja MaTeMaTHMYECKOIro aHaiuza, reomerpus. ['eomerpus. 10
kiacc. Anexkcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [IpocBemienue, 2024.

10. MaremaTuka: anredpa W Hayajla MaTeMaTHMYECKOTOo aHaiu3a, reomerpus. ['eomerpus. 11
kiacce. AnexcannpoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpoceemenne, 2024.

1. Matemaruka: anredpa W Hayajla MaTeMaTHYeCKOro aHaiu3a, reomerpus. 10 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBenienue".

12. Martematuka: anrebpa W Hayala MaTeMaTU4YeCKOTo aHanm3a, reomerpust 11 kmace.
Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBenienue".

13. Maremartuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reomeTpus. Anredpa u
Hayajla MaTeMaTH4ecKkoro aHamusa (B 2 yactsx) (B 2 ydactsax). 10-11 kmacc. Yacte 1: MopnakoBuu
A.T., Cemenos II.B.; Yacts 2: Mopaxosuu A.I'. u apyrue; nox penakuueit Mopakosuua Al'. "MOL]
MHEMO3HWHA".

14. Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reoMeTpus. Anredpa u
Hayajna Mmartemarnueckoro aHaimsa. 10 xiacc. Mypasun I'.K., MypaBuna O.B. H3sgarenbctBo
"IIpocBemenue".

15. Maremartuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHayM3a, reoMeTpus. Anredpa u
Hayajna mareMarndeckoro ananusa. 11 kmacc. Mypasun I'.K., MypaBuna O.B. M3znarenbcTBO
"IIpocBemenue".

16. Martemaruka: anrebpa U Hadajga MaTeMaTUYeCKOro aHanu3a, reomeTpus. ['eomerpus.

10 xnacc. CmupnoB B.A., Cmupnoa .M. "N3patensctBo "[IpocBemenue".
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17. Maremaruka: anredpa ¥ Hadajla MAaTEMaTHYECKOTO aHaiau3a, reoMmeTrpus. ['eomerpus.
11 xnacc. CmupnoB B.A., CmupnoBa .M. U3natensctBo "[IpocBenienue".

18. Martemaruka. I'eometpus. 10 kinacc. Mepsnsak A.l'., Homuposckuii J[.A., [lononckuii
B.b., Axup M.C.; nox penakuueii [Togonsckoro B.E. U3narensctBo "[Ipocsemnienue".

19. Marematuka. ['eomerpus. 11 knacc. Mepsnsax A.I'., Homuposckuii JI.A., [Tononckuit
B.b., fAxup M.C.; nox penakuueii [lononsckoro B.E. "U3narensctBo "[IpocBemenue".

20. MaremaTnka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaiM3a, reoMeTpus. Airedpa u
Hayayia MaTeMatudeckoro aHanu3a. 10 kimacc. Bunenkun H. 4., UBame-Mycaros O.C., [lIBapidypa
C.HU. "UOLL MHEMO3HHA".

21. Maremaruka: anrebpa u Hayaja MaTeMaTHYECKOTO aHalu3a, reomeTpusi. Anredpa u Havasa
Matemarnueckoro ananmmsa. 11 kmacc. Bunenkun H.S., MBames-Mycatos O.C., llBapuoypa C.U.
"MOLL MHEMO3HHA

Ilepeyens UHTEpHET-pECypCcOB:

1. Beepoccuiickue uatepreT-omumMnuanbl. - URL: https://online-olympiad.ru / (nara

obpamieHust: 25.04.2024). - TekcT: 3eKTPOHHBIH.

2. Enunas xomnexuus uudpoBsix oOpasoBarenbHbIX pecypcos. - URL: http://school-

collection.edu.ru (nmara oOpamenusi: 25.04.2025). - TekcT: 37€KTPOHHBIH.
3. Nupopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTelbHBIM pecypcamy. -

URL: http://window.edu.ru/ (mara oOpamenus: 25.04.2024). - Tekct: 31eKTPOHHBIH.

4. Hayunas snexkrponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (maTta

oOpamienusi: 25.04.2025). - TekcT: 2MeKTPOHHBIH.

5. OTtkpbIThIN KOMUTEK. MaTemaruka. - URL: https://mathematics.ru / (1aTa oO6pamieHus:

25.04.2025). - TekcT: 2IEKTPOHHBIH.

6. IToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (nara

obpamienust: 25.04.2025). - TekcT: MeKTPOHHBIH.
7. CnpaBOYHUK MO MaTEMATHKE JIJIs1 IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara o6pamenus: 25.04.2025). - Tekcr:

JJIEKTPOHHBIN.

8. Cpennsis matematuueckas uHTepHeET mkomaa. - URL: http://www.bymath.net/ (mara

obpamenust: 25.04.2025). - TekcT: 3MeKTPOHHBIH.

9. ®enepanbublit moptan «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (mata

obpamenust: 25.04.2025). - TekcT: 27eKTPOHHBIMH.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

JUCLUIINHDBI

KoHTposib ¥ OlLIEHKa pacKpbIBAlOTCS 4epes

OoOy4arolUMuUCs  yMEHHUS,

YCBOCHHBIE

3HaHUS M TpUOOpEeTECHHBIE

HampaBlieHHbIE Ha (opmupoBaHHE OOWMX U MPOPECCHOHATBHBIX

komnereHui. KommereHnum JOJI?KHBI OBITH COOTHECEHBI C MNpEAMCTHBIMU pPE3YJIbTaTaMU. IIJ'I?[

KOHTPOJISL M OLIEHKU Pe3yIbTaTOB 00yUeHUs MpernoiaBaTesb BEIOUpaeT (HOPMBI B METOMBI C y4ETOM

npodeccronanuzanuu 00y4eHus Mo MPorpaMMe AUCIHUILTUHBL.

Oomasi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHBbIX
KOMIeTEeHIHA MepOonpPUsITUsI
OK 01. Beibupats criocoObl P 1, Tema 1.1, 1.2, 1.3 IT-o/c', 1.4, 1.5, TectupoBanue
pelieHus 3aaau 1.6 YcTHBIN onpoc
NpodeccHOHATBHOI P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | MaremaTiueckuii
e — P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 MKTAHT
P 4, Temnt 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7
MIPUMEHUTEIHHO M-o/c, 4.8,4.9,4.10,4.11 NnnuBuayanbHas
K pa3JIMYHBIM KOHTEKCTaM PS5, Tems 5.1,5.2 CaMOCTOSITeIIbHAS
P 6, Tems1 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 | padora
I1-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 IIpencrasnenue
P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yabTaToOB

I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temsrl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

IPaKTHYECKUX PadOT
3amuTa TBOPUECKUX
pabor

3amura
VHTUBHTyaJIbHBIX
MIPOEKTOB
KonTponbnas padbora

P13, Tewst 13.1, 13.2, 13.3, 13.4, 13,5 | DpinonHenne

M-olc, 13.6 3K3aMervIauH0Hme

P 14, Temst 14.1, 14.2, 14.3, 14.4, 14.5 afiatiiy

IT-o/c, 14.6
OK 02. Ucnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6 | TectupoBanue
COBPEMEHHBIE CPEJCTBA P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcrnplit onpoc
MIOUCKa, aHAJIN3a U P'3, Temwi 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaremMaTHuecKHi
DR P4, Tewsi 4.1, 42,43, 44,45, 46,47

IT-o/c, 4.8,4.9,4.10,4.11
uHpOpMAIHH, U P 5, Tembi 5.1, 5.2 WHauBuIyanbHast
HHGOPMAITHOHHbIE P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7 | CaMOCTOATCIbHAA
TCXHOJIOTHHN UL IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 pabota
BBITIOJTHERHS 33724 P7, Tems1 7.1,7.2,7.3,7.4,75,7.6,7.7 | Tlpencrasnenne
npodeccHOHATbHO M-0/c,7.8,7.9, 7.10 T-o/c, 7.11, 7.12, pe3y/IbTaTOB
JIeSITEILHOCTH 7.13,7.14,7.15,7.16,7.17 MPaKTHYECKUX padoT
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P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3amuTa TBOPUYECKUX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabor

P 10, Temsr 10.1, 10.2, 10.3, 104 3ammra

11.5,11.6 [T-o/c, 11.7 NPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KoHTpobHas paGoTa

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

BITTOJTHEHHE
II-o/c, 13.6 3K3aMEHAIIMOHHEIX
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 A TAHIL
1505071

M-o/c, 14.6 8
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 T-0/c, 1.4, 1.5, 1.6 | TectupoBanue
peann30BbIBaTh COOCTBEHHOE P2, Temsi 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcruslii OIpocC
npodecCHOHaIbHOE 1 P 3, Tems1 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuuecKuii
IHOCTHOE DAZBITHC P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 HKTAHT

P ’ M-o/c, 4.8, 4.9, 4.10, 4.11

MPEANPUHIMATEITHCKYIO P 5, Tembr 5.1, 5.2 WNuauBuayanbHas
ACATCIBEHOCTD B 5 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIbHA
npogeccnonanbHol chepe, | [1.o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pabota
UCIOJIb30BaTh 3HAHUSA 10 P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpencranenue
(hMHAHCOBOM I'PaMOTHOCTH B I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, pE3yNbTaTOB

Pa3JIMYHBIX KU3HCHHBIX
CUTYyalusiax

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

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKHUX

P9, Temr1 9.1,9.2,9.3,9.49.5 pador
P 10, Tems 10.1, 10.2, 10.3, 10.4 Sammra
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, 11.4, MHIMBHYaIbHBIX
11.5,11.6 M-o/c, 11.7 HPOEKTOB
P 12, Tems 12.1, 12.2, 12.3, 12.4 Kortpoxsias paGora
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 P
IT-o/c, 13.6
P 14, Temsr 14.1, 142, 143, 14.4, 145 | O OaMCHAUHOMHRX
M-o/c, 14.6 Jananmn
OK 04. DdbdexTruBHO P1,Tema 1.1, 1.2, 1.3 I-0/c, 1.4, 1.5, 1.6 | TectupoBanue
B3aMMOICHCTBOBATE I P 2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TT-0/c, 2.6 | Vermsiii ompoc
paboTaTh B KOJUIEKTHBE U P'3, Tempi 3.1, 3.2, 3.3 I-o/c, 3.4 MaremaTuueckui
comanIe P4, Tembrdl, 42,43, 44,45.46,47|
M-o/c, 4.8,4.9,4.10, 4.11
P 5, Temb 5.1, 5.2 Hapmennyatsnas
P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOATCIbHAs
M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 pabota
P 7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | Tlpencrasnenue
Il-o0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, pe3yabTaTOB

7.13,7.14,7.15,7.16,7.17

P8, Temni 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temn 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 TI-o/c, 11.4,
11.5, 11.6 TI-o/c, 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

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabot

3amura
WHAWBUYATbHBIX
MIPOEKTOB
KontponpHas padota

48




IT-o/c, 13.6 Brimonnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 SK3aMEHAIIMOHHBIX
IT-o/c, 14.6 3a1aHni
OK 05. OcyiecTBasaTh P 1, Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6 | TectupoBanue
YCTHYIO U IIHCHMEHHYIO P2, Temb1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcrabiit ompoc
KOMMYHHUKAIMIO Ha P 3, Temsr 3.1, 3.2, 3.3 I-o/c, 3.4 MareMaTHYeCKui
FOCY AaPCTBEHHOM SI3BIKE P 4, Temsr 4.1, 4.2, 4.3,4.4,45,4.6,4.7 MKTAHT
o IT-o/c, 4.8,4.9,4.10,4.11
Poccuiickoit denepanmu ¢ P 5, Temsr 5.1, 5.2 NupuBunyanbHas
y4eToM 0coOeHHOCTEeH P1,Temal.l,1.2, 1.3 -0/, 1.4,1.5,1.6 | CaMOCTOATEIbHAs
COLMAIBHOTO U KyJIbTYPHOTO | P 2, Temsi 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c, 2.6 | pabora
KOHTEKCTa P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 [IpencraBnenue
P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 pe3yJILTaToB

IT-0/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 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, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1, 11.2, 11.3 IT-o/c, 11.4,
11.5, 11.6 IT-o/c, 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
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
I1I-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2, 11.3 IT-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

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

MPAKTHYECKUX padoT

3amuTa TBOPUYECKUX
pabor

3ammra
VHIMBUTyJIbHBIX
IPOEKTOB

KonTponbnas padora

Brimonnenune
SK3aMeHAIIMOHHBIX
3ajaHUuN

OK 06. ITposBasaTh
IPa)TaHCKO-
MATPHOTHIECKYIO TTO3HUITHIO,
JIEMOHCTPHPOBATH
OCO3HAaHHOE MOBEACHNE HA
OCHOBE TPaJUIIMOHHBIX
0011IeueI0BEUeCKUX
LIEHHOCTEH, B TOM YHCIIC C
Y4eTOM rapMOHU3ALNUN

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7
Il-o0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

TectupoBanue
VYeTHbI onpoc
Maremarnueckuit
JUKTaHT
NuauBunyanbHas
CaMOCTOATEIIbHAS
pabota
IIpencrasnenue
pe3yabTaToB
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MCXHAITMOHAJIbHBIX U

MPAKTUYECKUX paboT

MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHUX

OTHOILICHHUN, TPUMEHSTh pabot

CTaHJapThI 3amura

AHTHUKOPPYIIIUOHHOTO WHIUBUIYaJIbHBIX

MOBE/ICHUS IIPOEKTOB
KonTponbnas pabora
Brinonnenue
9K3aMECHAIIMOHHBIX
3a1aHUI

OK 07. ConelicTtBOBaTh P1,Temal.1,1.2,1.3 I-0/c, 1.4,1.5, 1.6 | TectupoBanue

COXPaHCHHIO OKPY)KAIOIICH P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Vcrnbiit onpoc

cpexsl, pecypeochepexennto, | L3> Temst3.1,3.2,3.3 Il-o/c, 3.4 Maremarudeckuii

[IpHMEHATb 3HaHus 00 P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT

[1-0/c, 4.8,4.9,4.10,4.11

W3MEHEHUU KIIUMaTa, P 5, Tembr 5.1, 5.2 NunuBunyansHas

MIPUHIIMIIBI OEPEKITMBOTO P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | CaMOCTOATEIbHAS

MIPOU3BOJICTBA, 3P (HEKTUBHO M-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11 pabora

JIeHCTBOBATD B P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpeacraBnenue

YPE3BBIYANHBIX CUTYAIUAX I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, PE3yJIbTAaTOB

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

IPAKTHYECKUX padoT
3amura TBOPUECKUX

P9, Temn1 9.1,9.2,9.3,9.49.5 pador
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, VHIMBHLYaIbHBIX
11.5, 11.6 IT-o/c, 11.7 TPOEKTOB
P 12, Temsr 12.1, 12.2,12.3, 12.4 KoHTposbHas paGota
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 BhIHOTHEHIE
II-o/c, 13.6
P 14, Temsr 14.1, 142, 14.3, 14.4, 14,5 | CAMCHAUMOHIRX
M-o/c, 14.6 Svami
IIK 1.3 ITpoBoauTs 1 P1 Tema 1.3 P2 Tema 2.5, P 3 Tema 3.3, P | TectupoBanue
00pabaTbIBaTh pe3yiabTaThl 4 Tems1 4.7, YceTHBIT onpoc
HUCTIBITAHUN CHCTEM P 6 7.7, 710, P 10 Temsr 10.10, P11 | MaremaTtudeckui
oToIieHus, BonocHaOkeHus, | Temsr 11,5 P 12 Temsr 12.1 P14 Tewmsl | OuKTaHT
KaHaJIN3alluu U BOJOCTOKOB. 14.5 NuauBunyanbHas
CaMOCTOATENIbHAA
pabota
IIpencrasnenue
pe3yJIbTaTOB

MPAKTUYECKUX PadoT
3ammnTa TBOPYECKUX
pabort

KontponpHas padota
Brinonnenue
9K3aMEHAIIMOHHBIX
3aaHuI
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[IK 2.3 ITpoBoauTh 1
00pabaTbIBaTh pe3yIbTaThI
HUCITBITAaHUI
CMOHTHPOBAHHBIX CUCTEM
BEHTHJIALINM,
KOHIUIIMOHUPOBAHUS
BO3/IyXa..

P1 Tema 1.3 P2 Tema 2.5, P 3 Tema 3.3, P
4 Temn1 4.7,

P 6 Temnr 6.7, 6.10, P 10 Temsr 10.10,
P11 Temer 11,5 P 12 Temsr 12.1 P14
Temnr 14.5

TectupoBanue
YeTHBI onpoc
MaremaTnueckuit
JTUKTAHT
NuauBunyanbHas
caMoCTOsITeNIbHAs
paborta
IIpencraBnenue
pe3yabTaToOB
MPAKTUYECKUX PadboT
3aiuTa TBOPUYECKUX
pador

KonTponbnas pabora
Brimonxenue
9K3aMEHAIIMOHHBIX
3aJaHui
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