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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOH
AUCUMIVIHHbI«MaTeMaTHKAa»

1.1. MecTo AUCUMINIMHBI B CTPYKType mnpodeccHOHAJIBbHONH 00pa3oBaTeIbHOM

nporpammsi CIIO:
O61eo6pazoBaTenbHas TUCUUIIIMHA «MaTemaTuka sBIseTcss 00s13aTeNbHON YaCThIO

0011e00pazoBaTeIbHOr0 IUKIIa 00pa3zoBaTeabHOU porpammsel B cootBeTcTBUM ¢ PI'OC 10
crienanbHOCTH 23.02.06 Texunueckas 3KCIUTyaTalus MOJBUKHOTIO COCTaBa KEJIE3HBIX TIOPOT

1.2. Hesu 1 niIaHUPyeMble Pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1eab (uCUMIINHBI

Copeprxanue mporpaMmbl 0o01Ie00pa3oBaTeIbHON AUCHUIUIMHBL «MarteMaTukay HarpaBieHO
Ha JOCTHXKEHHUE pe3yJbTaTOB €€ U3ydeHus B cooTBeTcTBUM ¢ TpeboBanusimu ®I'OC COO c
yaetoM npodeccuonanbHou HanpasieHHoctu GI'OC CIIO.



1.2.2. Ilnanupyemble pe3yJibTATHI OCBOCHUS IUCIUNINHBI:
Oco0oe 3HayeHne AUCIUIUIMHA UMEET PU (OPMHUPOBAHUHU U PA3BUTHUU OOIMX KOMIETEHIUNI:

o01IMe KoMIeTeH U

ILlnanupyemb

1e pe3yJbTaThl 00y4eHust

Oomue

I[ncunn.ﬂnnapﬂme

OK 01 Bri6upats
CTIIOCOOBI PelICHUS
3amad
pohecCuoHaATBHOM
e TeILHOCTH
[IPUMCHUTEIBHO K
Pa3TUYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPYyIy, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPY10J1I00uE;
TOTOBHOCTD K AKTUBHOM
NEeSITEIbHOCTH TEXHOJIOTMYECKON H
COLIMAIBHON HaIlpaBJICHHOCTH,
CIIOCOOHOCTh MHULUUPOBATh,
[JIaHUPOBaTh U  CAMOCTOSITEIBHO
BEITIOJTHATE TAKYIO 1€ATEIbHOCTD;

- UHTEpeC K pas3Iu4HbIM cdepaMm
pohecCHoOHATBHOM JIeATeTLHOCTH,

OBntageHue YHUBEPCAIbHBIMHY|
yaeOHBIMU M03HABaTEJIbHBIMY]
eV CTBUSIMUA

a) 0a30BBIC JIOTHUECKHE ICUCTBUS:

- CaMOCTOSITEIbHO (OPMYIUPOBATH
1 aKTyaJu3upoBaTh  MpoOJemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh  CYIIECTBEHHBIN
MpU3HAK WJIA  OCHOBaHUS Ui
CpaBHEHHUS,  KJIaCCHPUKAIUH W
0000IIEHNS;

- ONpPEAeNIATh UEIU JEATEIbHOCTH,
3ajaBaTh MapaMeTpbl U KPUTEPUH UX]
ITOCTHKECHHUS;

BBISIBJISITh  3aKOHOMEPHOCTH U
[MPOTUBOPEUHS] B pacCMaTpUBAEMBbIX]
SIBJICHUSIX;

BHOCHUTh KOPPEKTUBBI B
NeATEeIbHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OIICHUBAaTh  PHUCKU  IOCJEACTBHUI]
e TeIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIILJICHUE
[IPU PEIICHUH KU3HECHHBIX TTPOOIEM
0) 0a30BBIC HCCIIEI0BATEIbCKHC]
ITeVICTBUA:

BIAJIETh HaBBIKAMH  Y4€OHO-
MCCIIEIOBATENBCKOM UM IPOEKTHOM]
e TeIbHOCTH, HaBBbIKaMHY|
[paspeleHus npooyem;
BBISIBJISITD

MPHUYUHHO
CIICACTBCHHBIC CBA3HU U
AKTYAJIM3UPOBATH 3aaavy,
BbIJIBUT'aTb THIIOTE3Yy €€ PCHICHUA,

-BJIaJICTh METOJAMU JI0KA3aTeIIbCTB,
QUITOPUTMaMH PEIICHUS 3a/1a4; YMEHUE
(opMyIMpOBaTH ONpEaeTICHHsI, aKCHOMBI U
TEOPEMBI, IPUMEHSATH UX, TPOBOIUTH
TOKa3aTeIbHBIE PACCYXKACHUS B XOJI€ PEIICHUS
3aay;

- YMETh OTIEPHPOBATH MOHSATHIMHU: CTETICHb
qricia, Jorapum 4uciia; YMEHHE BBITIOHATh
BBIUMCIICHUE 3HAYCHNUHN 1 TPeoOpa3oBaHus
BHIPKCHUI CO CTENEHSIMH U JIoTapu(pMamH,
npeoOpazoBaHus IPOOHO-PATMOHATBHBIX
BBIPA)KCHUIA;

- YMETh OTIEPHPOBATH TIOHSATHSIMH:
paloHaTbHBIC, HPPAIOHAIEHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, JIOTapU(PMHUUECKHUE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHIMHU: (PYHKLHS,
HenpepbIBHAs (PyHKIMSA, TPOU3BOIHAS,
nepBooOpa3Hasi, ONPeJeICHHbIN HHTETpall;
YMETbHaXOUTh MPOU3BOIHBIE STIEMEHTAPHBIX
(GyHKIUH, UCNIOJIB3Ys CIIPABOYHBIE MaTEPHAIIBL;
MCCIIEI0BATh B IPOCTEHUIINX CIy4asX GYHKLIUU
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJIbIINE U
HalMEHbIINE 3HAaYEeHUs PYHKIMHA; CTPOUTH
rpauKyu MHOTOYJICHOB C MCIIOJIb30BaHUEM
arrapara MaTeMaTH4YeCKOro aHaIN3a;
[IPUMEHSATH [IPOU3BOIHYIO [IPU PELICHUHU 33734
Ha JIBUKEHUE; peIlaTh MPAKTHKO-
OpUEHTHPOBAaHHbIE 33124 HA HANOOJIbIINE U
HalMEHbLINE 3HAaYCHUs1, Ha HAXOXKAECHUE IyTH,
CKOPOCTHU U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMMU: PallMOHATbHAsS
(byHKIMS, TOKa3aTenbHas GYHKIUS, CTeIIeHHAs
byHKIus, norapupmudeckas GyHKIu,
TpUTOHOMETpHUUYEeCcKHe (PYHKIIMU, OOpaTHBIE
(GYHKIIUN; YMEHHE CTPOUTDH I'padMKU U3YyIEHHBIX
(byHKIU, UCNOIB30BaTh TPapUKH PU U3YUECHUH
[POIIECCOB U 3aBUCUMOCTEMH, TIPU peIIeHUH 3a/1a4
U3 APYrUX y4eOHBIX IPEIMETOB U 3a/1a4 U3
peaabHOMU JKU3HU; BBIpaXKaTh (opMyraamMu
3aBHCHMOCTH MEXIY BEJTMUNHAMM;

- YMETh pelIaTh TEKCTOBbIE 33JJaul Pa3HbIX
TUIIOB (B TOM YHCJIE€ HAa MIPOIIEHTHI, J0JIM U YacTH,

HaXOIUThb APTYMCHTBI JJI5

Ha JIBUKCHUC, pa60Ty, CTOMMOCTb TOBAPOB 1




TOKa3aTelIbCTBA CBOUX
YTBEPIKICHHM, 3a/1aBaTh MapaMeTph]
1 KPUTEPUU PEIICHUS;
AQHAJIM3UPOBATh IOJYYCHHBIE B
XOJIe PEUICHUS 33aJa4id PEe3YJIbTATHI,
KPUTHYCCKH OLICHUBATH ux|
ITOCTOBEPHOCT, MIPOTHO3HPOBATH|
M3MEHEHHE B HOBBIX YCIIOBHUSX;
yMETh TEPCHOCUTh 3HAHUS B
[MO3HABATEIBHYI0 M IPAKTHYCCKYIO
00J1aCTH KU3HEACATECILHOCTH;

- YyMEThb HMHTEIPUPOBATh 3HAHHS W3
[Pa3HBIX MPEIMETHBIX 00IacTel;
BBIJ[BUTATH HOBBIE  WJIEH,
[peiaraTh OPHUTHHAIIbHBIE
[10/IXOIbI M PCIICHHS,;

M CIIOCOOHOCTH MX HCHOJIL30BAaHUS B
MO3HABATCILHON U COIHMAJIbHOM]
[IpaKTHKE

yCIIyT, HAJIOTH, 3a7a4y U3 00JacTH YIpaBICHUS
JTMYHBIMU M CEMEHHBIMH (PUHAHCAMU);
COCTAaBJIATH BBIPAXEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4H,
MCCIJIEIOBATh ITOJIyUEHHOE PELICHUE U OLIEHNBATh
paBIOTI0100HOCT PE3YIbTATOB;

- YMETb ONIEpUPOBATh MOHATUSAMU: CPEIHEE
apudMeTHIecKoe, MeTnana, HanOoJbIee 1
HauMEHbIIIee 3HaUEHUs, pa3Max, TUCIepCus,
CTaHJAPTHOE OTKIIOHEHHE YHCIOBOTO HaboPa;
YMETb U3BJIEKaTh, UHTEPIPETUPOBATH
WH(OPMAIINIO, TIPEICTABICHHYIO B TaOIHIIaX, HA
muarpammax, rpaukax, OTpakarollyto CBOWCTBa
[pEAJIbHBIX MTPOLIECCOB U SBJICHUH; MPECTABIATh
MH(OPMALIMIO C TOMOIIbIO TAOIHIl U TUATpaMM;
MCCIIEIOBATh CTATUCTHUUECKUE JaHHbIE, B TOM
YKClie C IPUMEHEHUEM rpapuecKuX METOJIOB U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIEpUPOBATH MOHATUAMU: CIyYaHBIN
OTIBIT U CITydaiiHOe COOBbITHE, BEPOSATHOCTD
CIIy4aiiHOTO COOBITHSI; YMEHHE BHIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BAHUEM I'papuuecKux
METOJI0B; IPUMEHSATH (POPMYJIbI CIOKEHUS U
YMHO>KEHUSI BEPOATHOCTEN, KOMOWHATOPHBIE
(dakThl ¥ HOPMYIIBI IPU PEIICHUH 33724,
OLICHUBATh BEPOATHOCTHU PEAIbHBIX COOBITUH;
3HAaKOMCTBO CO CIIy4alHbIMH BETMUYMHAMU;
YMEHUE PUBOUTH IPUMEPHI IPOSIBICHMS
3aKOHa OOJIBIINX YKMCEN B IPUPOHBIX U
0OI1ECTBEHHBIX SIBJICHHUSAX;

- YMETb ONEPHPOBATH MOHATHAMHU: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO, ABYTPaHHBIH
YToJ1, CKpEIIUBAIOLIUECs IPSMBIE,
apajjieIbHOCTh U NEPIEHAUKYIAPHOCTD
PSMBIX U IJIOCKOCTEHN, YTroJl MEXy IPSMBIMHY,
YTOJ1 MEXKIY NPSAMON U IIIOCKOCTBIO, YIOJl MEKIY
[UIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0
[UIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH,
PAcCTOSIHUE MEXY IJIOCKOCTSIMH; YMEHUE
HCII0JIb30BATh P PEIICHUH 33]a4 N3yYCHHbIE
(baxThl 1 TEOPEMBI INIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEr o
MUDA;

- YMETb ONIEPUPOBATH MOHATUAMMU:
MHOTOI'paHHHK, CE4€HUE MHOTOTPaHHUKA, KYO,
napanienenunes, npusma, nupamuia, Gurypa u
[IOBEPXHOCTh BpalllEHUs, IWJINHAP, KOHYC, 1Iap,
cdepa, cedeHus: GUTypsl BpaleHusl, IIOCKOCTb,
Kacarorasics cepsl, UINHAPaA, KOHYCa,
[10111a/1b TOBEPXHOCTU TUPAMMIBL, IPU3MBI,
KOHYCa, WINHApPA, IJI0MAIL cepbl, 00beM
Ky0a, MPsIMOYTOJILHOTO Mapaiesienunesa,
MMPAMM/JIbI, TPU3MBL, IMUIMHPA, KOHYCA, 11apa;

YMCHHC 1/1306pa>1<aTL MHOTOI'PpaHHUKH U




MOBEPXHOCTH BPAIICHHUS, UX CEUECHUS OT PYKH, C
[OMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPE/ICTB; YMEHHME Paclo3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh NMPaBHJIbHBIE MHOTOT PAHHUKH;

- YMETh OTIEPUPOBATH MOHATHAMMU: JBIIKEHUE B
POCTPAHCTBE, MOJA00OHbIE (DUTYPHI B
[IPOCTPAHCTBE; UCII0JIb30BATh OTHOILIEHUE
TUTONIA/IeH TOBEPXHOCTEH 1 00hEMOB TIOJOOHBIX
(Guryp npu peueHuu 3a1ay;

- YMETh BBIUUCIIATH T€OMETPUYECKHIE BETTMYMHBI
(nmuHa, yroJ, Miomaas, 00beM, TIoIadb
MOBEPXHOCTH ), UCIIOJIb3YSl U3YUYEHHBIE POPMYIIbI
1 METO/JIBI,

- YMETh OTIEPHPOBATH TIOHATHSIMHU:
psIMOYTOJIbHASI CHCTEMa KOOPAMHAT,
KOOPAWHATHI TOUKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJSIPHOE IPOU3BEICHUE, YTOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpa Ha YKCJI0; HAXOIUTh C TOMOIIBIO
M3y4eHHBIX (POPMYIT KOOPIMHATHI CEPEANHBI
0Tpe3Ka, pacCTOSHUE MEXKY JBYMS TOUKAMU;
-yMETh BEIOMPATH TTOAXOISIIHN H3y4eHHBIN
METO/1 JUIs PelleHus 3a7jau, paclo3HaBaTh
MaTeMaTHueckre (akThl 1 MaTeMaTHYECKHE
MOJIETTU B IPUPOIHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHUE MPUBOJUTD
MpUMEpPbl MATEMAaTUYECKUX OTKPBITHIA
[POCCHIICKOW U MUPOBOM MaTEMATHYECKON HAYKH.
-YMETh ONEpUPOBATH NOHITUAMU: OTIPE/IeNICHuE,
aKcuoMa, TeoOpeMa, CIIeJICTBHE, CBOMCTBO,
MpU3HAK, JI0Ka3aTeIbCTBO, PABHOCUJILHBIC
dbopMynupoBKu; yMeHue GopMyaupoBaTh
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKICHHE,
[PUBOIUTH PUMEPHI U KOHTPIPUMEPBI,
MCII0JIb30BAaTh METO]I MATEMaTHYECKOM
WHAYKLIWW; TPOBOJUTD JI0OKA3aTEIbHbIE
paccyXJIeHus NP PElIeHUH 3a]1a4, OI[CHUBATh
JTOTUYECKYIO TPaBUIIBHOCTh PACCYKICHHIA;

- YMETh ONEPUPOBATH MOHATUSIMU: MHOKECTBO,
[0IMHO>KECTBO, OTIEPALIUU HAJ MHOYKECTBAMU;
YMEHHE HUCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arnmapar Juis OMHCaHUs
peabHBIX MPOLIECCOB U SBJICHUMN NP peIIeHUH
3a71a4, B TOM YUCIIE U3 IPYTUX YUEOHBIX
[IPEIMETOB;

- YMETb ONEPHPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Ipad, 1epeBo, UK, Tpad Ha
[UIOCKOCTH; YMEHHUE 33/1aBaTh U OIUCHIBATh
rpadbl pa3InYHBIME CIOCO0AMU; HUCIOIB30BATh
rpadbl IpH peLICHUN 3a7ay;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHSATUSIMH:
COUYETaHUE, IEPECTAHOBKA, YACIIO COUYETaHUM,
41CII0 IepeCTaHOBOK; OMHOM HbloTOHA; ymeHHe
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NPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccyXJIeHUS Ul PeLIeHNs 3a/ay;

-YMETh ONIEpUPOBATh MOHATUSIMH: HaTypaIbHOE
YICIIO, 1IeJI0€ YHCII0, OCTATOK 110 MOYIIIO,
palMoOHaIFHOE YHCII0, HPPALUOHAIBHOE YHCIIO,
MHOYECTBA HATYpaJIbHBIX, LENbIX,
[pallMOHANIBHBIX, EHCTBUTEIBHBIX YHCEN; YMEHUE
MCIIOJIb30BATh MPU3HAKH JICTTUMOCTH,
HAUMEHBIIHNA OO IeTUTENh M HANMECHBIIICE
oO1ee kpaTtHoe, anroput™ EBkinuaa npu
[pPEIICHUH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMH
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHHS,

- yMeTh CBOOOJTHO OTIEPHPOBATH TIOHATHIMHU:
CTETICHB C IIEJBIM IMOKa3aTesieM, KOPEHb
HaTypaJbHOM CTEIIEHU, CTEIIEHb C
[paliMOHAIEHBIM TI0Ka3aTeNeM, CTENeHb C
IeIICTBUTENBHBIM (BELIECTBEHHBIM )
rokaszaresiem, Jorapudm drcia, CHHyC, KOCHHYC
W TAHTCHC TIPOM3BOJILHOTO YHMCIIA;

- YMETh OTIEPHPOBATH TIOHSATHIMHU: TOXKIECTBO,
TOXKIECTBEHHOE TpeoOpa3oBaHme, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHNU U HEPABEHCTB,
[PaBHOCHIJIBHOCTH YpaBHEHU, HEPABEHCTB U
CHCTEM, palliOHAIIbHBIC, HPPAITHOHATBHBIC,
MoKasareibHble, CTEIIEHHBIE, JJorapupMuIecKue,
TPUTOHOMETPHUECKHE YPaBHEHUS, HEPAaBEHCTBA
U CICTEMbI; YMEHHUE peliaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIBIO Pa3IMYHBIX
[IPUEMOB; pelllaTh YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI JUISl pelICHUs
MaTeMaTHYECKUX 3aa4 U 3a7a4 U3 pa3InuHbIX
oOJsiacTeld HayKu U peaJIbHOW KU3HH;

-yMeTh CBOOOHO ONEPUPOBATH MOHATUSIMHU:
rpaduk QyHkuu, oOpaTHas QyHKIINS,
KOMIO3UIUS QYHKIIUN, TUHEHHAs QyHKIHS,
KBaJpaTuyHasi QyHKIIMS, cTereHHast (YHKIIHS C
[[EJIbIM TI0Ka3aTelieM, TPUTOHOMETPUYECKUE

b yHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKUE
dbyHKIMH, TOKa3aTeabHas U Jorapupmuueckas
GbyHKIMH; YMEHUE CTPOUTH rpadpuku PyHKIUH,
BBLITIONTHSATH MpeoOpa3zoBaHus rpaguKoB
byHKIHI;

YMEHUE MCII0JIb30BaTh rpaduku GyHKIUHN IS
N3y4eHHs ITPOLIECCOB U 3aBUCUMOCTEH MpH
pELIeHUH 3aJ1a4 U3 APYTUX YUeOHBIX IPEIMETOB
U U3 PEeaTbHOM KU3HU; BBIpaXaTh POpMyIaMu
3aBHCHMOCTH MEXy BeTMUNHAMM;

YMEHHUE CBOOOHO ONEPUPOBATH MOHATUAMHU:
YETHOCTh (PYHKIIUH, IEPUOANIHOCTD (DYyHKIIUH,
OTPaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh
byHKIIUY, SKCTpeMyM (DYHKIMH, HanOoJIbIIee 1
HalMEHbIIIee 3HaYeHUs! PYHKIIUHN Ha
IPOMEKYTKE; YMEHUE NPOBOJANUTH HCCIIeIOBaHHE
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byHKIHH;

YMEHHUE HCII0JIb30BaTh CBOICTBA U rpaduku
(byHKIUI U pereHus] ypaBHEHHI, HEpaBEHCTB
U 33/1a4 ¢ TapaMeTpamu; n300pakaTh Ha
KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PELICHUN
YpPaBHEHUI, HEPABEHCTB U UX CUCTEM;

-yMeTh CBOOOHO ONEPUPOBATH MOHATUAMU:
M0CJIeI0BATEIBHOCTD, apupMeTHIeCKast
[porpeccus, FreoMeTpuyecKas Iporpeccus,
0eCKOHEUHO yObIBaroIlasi reoMeTpuyecKas
[porpeccus; yMEeHUe 3a/1aBaTh
[10CJIEJIOBATEILHOCTH, B TOM YHCJIE C IOMOLIBIO
[PEKYPPEHTHBIX POpPMYI;

- YMETb ONEPUPOBATH MOHATUAMU:
HENPEePHIBHOCTh QYHKIIMH, aCUMITOTHI rpaduka
(GyHKIMH, TIepBasi ¥ BTOpasi IPOU3BOIHAS
(GyHKIMH, TEOMETPUYECKUN U (PU3HUECKU
CMBICJT IPOU3BOAHOM, IEpBOOOpa3Has,
OTIpEIeNIEHHBIN UHTETrpall; yMEHHE HaX0IUTh
ACUMITOTHI rpaduka GyHKINN; YMEHHE
BBIYHCIISITH IPOU3BOIHBIE CYMMBI,
[IPOU3BEICHNUS, YACTHOTO U KOMIIO3UIIUU
(GyHKIMM, HAXOIUTh YpaBHEHHE KacaTelbHOU K
rpaduky GyHKIUY;

YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO VIS
yccie10BaHus QYHKIMH, A1 HAXOXKACHUS
HaWIy4Ilero peieHus B IPUKIAJHbIX, B TOM
UKCIIE COLMATIbHO-?KOHOMUUYECKHUX U
(Gu3nyeckux 3agadax, 1 OnpeaesIeHus
CKOPOCTHU ¥ YCKOPEHHUS; HAXOIUTh MJIOLIAIU U
00beMBbI (PUTYP C TOMOIIBIO HHTETPaIA,;
[IPUBOAUTH IIPUMEPBI MATEMAaTHUECKOTO
MOJIEIIMPOBAHUS C HOMOIIBIO
mudepeHInanbHBIX YPaBHCHHI;

- YMETb ONEPUPOBATH MOHATHAMU: KOMILIEKCHOE
Y1CII0, CONPSDKEHHbBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb U @pTYMEHT KOMIUIEKCHOTO YKCJIa,
(opMma 3anucu KOMIUIEKCHBIX YHCell
(reoMeTpuyeckas, TPUrOHOMETPUYECKas U
asireOpandeckas); yMeTb IPOU3BOJUTH
apupMeTHUecKre JeHCTBUS C KOMIUIEKCHBIMU
YrCcIaMK; TPUBOAUTE IPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX YUCEJ;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMU:
cpeaHee apupMeTHIecKoe, MeInaHa,
HanOoJIbIlIee M HAaUMEHbIIIee 3HaYeHHUs, pa3Max,
criepcusi, CTaHIapTHOE OTKIOHEHHE AJIS
OIMCAHNS YUCIIOBBIX IaHHBIX; YMEHHE
MCCIIEJOBATh CTATUCTUYECKUE JAHHBIE, B TOM
qHCIIe ¢ IPUMEHEHUEM Irpaduyeckux MEeToI0B U
PIIEKTPOHHBIX CPEJICTB; rpauuecKu
HCCIIEIOBAaTh COBMECTHBIE HAOIIOIEHUS C
MOMOUIBIO JUArpaMM PacCEeUBaHMsI U TUHEWHON
perpeccuy;




- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHH C
HCII0JIb30BaHUEM I'PahUIECKUX METOIOB;
NPUMEHSTH Ul PeIeHUs 3a7a49 (OPMYIIbI
CJIOKEHHUS 1 YMHOKEHUS BEPOSTHOCTEH,
(dopMyIy MOIHOI BEpOATHOCTH, (HhOPMYITY
bepHymnnm, koMOMHATOPHBIE (PAKTHI U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
YMEHHUE ONEPUPOBATH MOHATUAMU: CITydaiiHas
BEIIMYMHA, PACIpeeTICHIE BEPOSITHOCTEH,
MaTeMaTHIeCKOE OKUJaHNE, TUCTIEPCHS U
CTaHJAPTHOE OTKJIOHEHUE CIIy4aliHOW BEJIMYMHBI,
(GyHKIIMM pacrpeieNieHus U INOTHOCTH
[PAaBHOMEPHOTO, TTOKA3aTeIHHOTO U HOPMAIILHOTO
[pactipenieNieHuil; yMeHHe UCTIONb30BaTh CBOHCTBA]
N3yUEHHBIX PACIPEICTICHHU TSl PEIICHUS 3a/1a4;
3HAKOMCTBO C IMOHATHAMU: 3aKOH OOJIBITUX
YrCEeN, METO/Ibl BBIOOPOYHBIX UCCIIETOBAHMIA;
YMEHUE TIPUBOIUTH TPHUMEPHI TPOSIBIICHHSI
3aKOHA OOJIBIINX YMCET B MIPUPOTHBIX U
0OILIECTBEHHEIX SIBJIEHUSIX;

- yMeTh CBOOOJTHO OTIEPHPOBATH TIOHATHIMU:
TOYKa, TpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIy4, IJIOCKUW yroJl, IBYTPaHHBIN yro,
TPEXTPAHHBIN YroJ, NepeceKaronmecs,
napauIebHbIE ¥ CKPEIINBAIOIINECS IPSMBIC,
apauIeIbHOCTh M EPICHANKYISIPHOCTD
NPSAMBIX U ITIOCKOCTEH, YTOJI MEXKTy IPSIMBIMH,
YTOJI MKy IPSIMOI 1 TIIOCKOCTBIO, YTOJI MEXIY
[UIOCKOCTSIMU; YMEHHE UCII0JIb30BATh TIPH
[peLIeHNY 3a1a49 U3ydeHHbIE (DAaKTH M TEOPEMBI
TUIAHUMETPUH;, YMEHHE OLICHUBATh Pa3MEphI
00BEKTOB B OKPY)KAIOIIEM MHPE;YMEHHE
OTIepPUPOBATH MOHIATUSMH: MHOTOTPAHHHUK,
CeYeHNE MHOTOTPaHHUKA, TPABUIIbHBIH
MHOTOTpaHHHK, IpU3Ma, THpaMuia, Gpurypa u
[OBEPXHOCTH BpAIEHHs, IWIMHAP, KOHYC, 1Iap,
cdepa, pazBepTKa IMOBEPXHOCTH, CEUCHUS KOHYCA
W LWIMH/PA, TTapaJuIeNIbHBIE OCH HITH
OCHOBAHHIO, CEUCHHUE I1apa, INIOCKOCTH,
Kacaroniasicsi chepbl, UITHHIIPA, KOHYCa; yMEHHE
CTPOUTH CEUCHHE MHOTOT'PAaHHUKA, N300paxaTh
MHOTOTPaHHHUKH, (PUTYPBI U TIOBEPXHOCTH
BPAIICHUS, UX CEYECHUS, B TOM YHCJIE C IIOMOIIBIO
JIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSTh
CBOICTBA reOMETPUUYECKUX QUTYD,
CaMOCTOATENBHO (POPMYIHPOBATH ONpPEAEIECHUS
N3y4aeMbIX (QUTYp, BBIIBUTATh TUIIOTE3bI O
CBOICTBaX M MpPU3HAKaX T€OMETPHUECKUX DUy,
000CHOBBIBATh MJIM OTIPOBEPraTh UX; YMEHHE
IPOBOJUTH KJIacCU(PUKALMIO QUTYP TTO
Pa3IMYHBIM NIPU3HAKAM, BBITIOJIHATh
HE00XO0IMMBIE JTIONIOJHUTENbHBIE TOCTPOCHHUS;
-yMETb CBOOOJHO ONIEpUPOBATH MOHITUAMHU:
riomaab Gurypsl, o0bem GUrypsl, BeaIuunHa
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yria, pacCTOSIHUE OT TOUKHU JI0 MJIOCKOCTH,
[PacCTOSIHME MEX1y ITPSIMBIMU, PACCTOSTHUE
MEXTy TUIOCKOCTSIMH, IJI0IAb chepbl, MI0a1b
[HOBEPXHOCTU ITUPAaMU/Ibl, IPU3MBI, KOHYCA,
[IMHAPA, 00beM Ky0a, PSMOYTOJILHOTO
napasuleJenunesia, TMpaMusl, IPU3MBbI,
LWIMHJIpa, KOHYCA, 111apa; YMEHUE HaX0IUTh
OTHOIIEHHE 00BEMOB TOAOOHBIX QUTYD;

- YMETb CBOOOJ/IHO ONEPUPOBATH MOHATUAMMU:
NIBUKEHHE, ITapaJUIeNIbHbIN IEPEHOC, CUMMETPHS
Ha TUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1mo100us, Mo J00HbIe QUTYPHL;
YMEHME paclo3HaBaTh paBHbIE U MOJI00HBIE
(Gurypsl, B TOM 4uci€e B IPUPOJE, UCKYCCTBE,
ApPXUTEKTYpE; YMEHUE UCIOIb30BaTh
FEOMETPUYECKUE OTHOIIEHMSI, HAXOUTh
FeOMETPUYECKHUE BETMYMHBI (JUIMHA, YTOJI,
1011131, 00BEM) TIPU PEIICHUH 3a7a4 U3 APYTUX
yu4eOHBIX MPEAMETOB U U3 PEATbHOM KU3HU;

- YMETbh CBOOOJ/IHO ONIEPUPOBATH MOHATHUSAMHU:
MPSIMOYTOJIbHASI CHCTEMa KOOPAUHAT, BEKTOP,
KOOpPJMHATHI TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA Ha
YICII0, pa3JIOKEHUE BEKTOpa Mo Oas3ucy,
CKaJSIPHOE IIPOU3BEJICHHUE, BEKTOPHOE
[IPOU3BENICHUE, YTOJI MEKY BEKTOPAMH; YMEHHE
MCII0JIb30BAaTh BEKTOPHBINA U KOOPIUHATHBIN
METOJ IS PEIIEHUS TEOMETPUYECKUX 3a1a4d U
3a7iay IpYrux y4eOHbIX IPEIMETOB;
OIEepUpPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OIPEIEIINTENb MATPULIBI, TEOMETPUYECKUM
CMBICII OIIPEACTIUTENS;

- YMETbh MOJIEIMPOBATh PEAJIbHBIE CUTYAallUH Ha
S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO 33a/1a4M, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIb30BAHUEM allliapara aaredpsl,
MHTEPIPETUPOBATH MOJIYYECHHBIN PE3yJIbTaT;
CTPOUTb MAaTEMAaTUYECKUE MOJEIIN C TIOMOILBIO
FCOMETPUYECKUX MOHATUN U BEJIMYMH, PELIATh
CBs3aHHbIC C HUMU IIPAKTUYECKUE 3a]a4uH;
COCTAaBJIATh BEPOATHOCTHYIO MOJIENb U
WHTEPIIPETUPOBATH MOJIYYECHHBIN PE3yJIbTaT;
pelaTh MPUKIAIHbIE 3aJa4l CPENCTBAMU
MaTEMaTHYECKOTrO aHAJIN3a, B TOM YHUCIIE
COLIMATBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO
XapaKTepa;

- YMEHUE BBIOMPATh MOAXOIAIINN METOT ISt
pELIeHNs 3a/1a41; TOHMMaHUe 3HAYUMOCTH
MaTEMaTUKU B U3yUYEHUU IPUPOIHBIX U
00I11eCTBEHHBIX MIPOIIECCOB U SBJICHUHN; YMEHUE
pacro3HaBaTh IPOSIBIIEHUE 3aKOHOB MaTEMAaTUKH
B HCKYCCTBE, yMEHHE IPUBOJIUTH IPUMEPHI
MAaTEMaTHYECKUX OTKPBITUM POCCUNCKON U
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MUPOBOM MaTEMaTUYECKON HAYKU

OK 02 Ucnonb3oBarh
COBPEMEHHBIE CPE/ICTBA
[MOMCKa, aHaJIN3a U
WHTEPIPETAIIN
nH(pOopMaluy, U
H(OpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
pohecCHoHATBHOM
NesITeNbHOCTH

B o0nacTi 1EHHOCTH HAY4YHOI'O
[MO3HAHUS:

-c(hOPMUPOBAHHOCTH
MUPOBO33PEHHUS, COOTBETCTBYIOILLETO
COBPEMEHHOMY YPOBHIO DPa3BHUTHS]
HayKM U OOIIECTBEHHOW NPaKTHUKH,
OCHOBAHHOTO Ha JHaliore KyIbTYp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B IMOJIUKYJIbTYPHOM
MUpE;

- COBEPILIEHCTBOBAHUE S3BIKOBOW M|
YHTaTEIbCKOM KYJbTYPBI Kak
CpeICTBa B3aUMOACUCTBUS MEXKIY|
ITIOJIbMU M TIO3HAHUS MUPA;
OCO3HAHWE IIEHHOCTH Hay4YHOMH
NesITeNbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO u
ICCIIEIOBATENIbCKYIO  JIEATEIbHOCTH
MHIMBUIYaIbHO U B TPYIIIE.

Osiagenue YHHUBEPCAITbHBIMH
y4eOHBIMU [I03HABATEILHBIMHA
MEVCTBUSIMU:

B) paboTta ¢ nHpopmaIuen:
BJIAJICTh HABBIKAMHU TOJYYCHHUS]

I/IH(bOpMaI_[I/II/I nus3 HCTOYHHKOB
[PA3HBIX  THIIOB, CaMOCTOATCIIbHO
OCYILICCTBJIATD IIOUCK, aHaJIn3,

CHUCTeMAaTHU3aINI0 U UHTEPIIPETALIUIO
MH(OpPMALUKA PA3IUYHBIX BUIOB H
(bopM TpecTaBICHHUS;

CO3/1aBaTh TEKCThl B Pa3IUYHBIX
(dbopmarax C y4eToM Ha3HAYCHUS]

MHGbOpMAaIIUY U LIeJIeBON ayIUTOpHH,
BHIOUpass ~ ONTUMAIBHYIO  (OopMYy
[pEICTaBICHUS U BU3yaIU3allUH;

- OLIEHUBATb JOCTOBEPHOCTb,|
NETMTUMHOCTh ~ MHpOpPMALUH,  ee
COOTBETCTBUE IIPaBOBBIM y
MOPaTBbHO-3THUECKUM HOpMaM;

- UCIOJb30BaTh CpeAcTBa
H(pOPMaIMOHHBIX u

- YMETb ONIEpUPOBATh MOHATUSAMU: pallMOHAJIbHAS
(GyHKUMS, TOKa3aTelbHas (QYHKLHUS, CTENEHHas
byHKIMS, Jorapupmuueckas byHKIMS,
TpUrOHOMEeTpHueckue  (QYHKIUH,  OOpaTHbIE
(GyHKIMH; YMEHHE CTPOUTH IpaduKU U3Y4EHHBIX
(GyHKUIMA, UCTIONB30BaTh 'pauKU MIPH U3Y4YEHUU
POLIECCOB M 3aBUCUMOCTEH, MPHU PEIIeHUH 3aa4
U3 JpYyrux YdeOHBIX MpEeAMETOB U 3ajad U3
pealbHOM  KM3HHW;  BBIpaXaTb  (QopMyIaMH
3aBUCUMOCTHU MEX]1y BETUUMHAMU;

- YMETh OMNEpHpOBaTh MOHATUSMHU: TOXJIECTBO,
TOKJIECTBEHHOE TpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CCTEMa YPaBHEHUI U HEPAaBEHCTB,
[PaBHOCWJIBHOCTb ~ YPAaBHEHUH, HEPaBEHCTB W
CHCTEM,  palMOHAIbHbIE,  HUPPALMOHAIBHEIC,
OKa3aTeIbHbIC, CTENEHHBbIE, JOrapupMHUUECKUe,
TPUTOHOMETPUUYECKHE YPaBHEHMsI, HEPAaBEHCTBY)
U CHUCTEMbI; yMETb pellaTh  YypaBHEHWUS,
HEPAaBEHCTBA M CUCTEMBI C IOMOIBIO Pa3IMYHbIX
[IPUEMOB; peIlaTh ypPaBHEHUS, HEPaBEHCTBA U
CHCTEMBI C ITapaMeTpoM; NPUMEHATh YpaBHEHMUS,
HEpAaBEHCTBA, WX CHUCTEMbl [UIi pELICHUs
MaTeMaTUYeCKUX 3a/ad M 3aJad M3 pasjInyHbIX
oOJsiacTeld HayKu U peasIbHON KU3HH;

yMeTb CBOOOJHO OIEpUPOBATh MOHITUAMU:
NIBIDKEHUE, MapaJUleSIbHbI [EPEHOC, CUMMETPHS
Ha IIJIOCKOCTU M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Moaoous, MoA0OHBIE (UTYPHI;
YMETh paclio3HaBaTh paBHblE M THOJOOHBIE
¢urypsl, B TOM 4Hcie B NPHUPOJE, UCKYCCTBE,

ApXUTEKTYpE; yMETh UCIIOJIb30BATH
TEOMETPUUECKHE OTHOIIECHHUS, HaXO/IUTH
FCOMETPUYECKUE BEIMYMHBI  (UIMHA,  YroJ,
1011a1b, 00BEM) IPU PEIIEHUH 3a/1a4 U3 APYrHX

y‘le6HHX MpeaMECTOB U U3 peaHBHOﬁ KHU3HHU

KOMMYHHKAIITMOHHBIX TCXHOJIO ruil B
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[PCIICHHUN KOTHUTHUBHBIX,
[KOMMYHHKATHBHBIX H
OpraHru3allMOHHBIX 3aaa4d C
COOII0ICHUEM TpeOoBaHMi
OPTOHOMUKH, TCXHUKU]
0€30MMacHOCTH, TUTUCHBI,

[pecypcocOepexeHusi, TPaBOBBIX H
PTUYECKUX HOPM, HOPM
MH(DOPMAIMOHHON OE301MaCHOCTH;

- BJIaACTb HAaBbIKAMU PACIIO3HABAHU S

It 3aI[ATEI nH(popManuy,
MHGOPMAIIMOHHON  0E30MacHOCTH
IIMYHOCTH

OK 03 [1nanupoBaTh 1
[peaTn30BBIBAT
coOCTBEHHOE
podeccuoHaibHOE U
ITMTYHOCTHOE Pa3BHUTHE,
MPEITPUHIMATETHCKYIO
NeSITebHOCTD B
pohecCHnoHATBHOM
cdepe, UCTI0JIb30BaTh
3HAHUS 110 (PUHAHCOBOM
rpPaMOTHOCTH B
Pa3TMYHBIX KU3HCHHBIX
CUTYaIHsIX

B o6Gnactu 1yX0OBHO-HPAaBCTBEHHOTO
BOCITUTAHMS:

-- c(hOpMHUPOBAHHOCTH
HpaBCTBeHHOFO CO3HaHUA,|
PTUYECKOTO MOBEIECHUS,

- CIIOCOOHOCTH OIICHUBATH
CI/ITyaI_[I/IIO 158 HpI/IHI/IM aTh
OCO3HAHHBIE peleHusl,
OPHUEHTHUPYSICH Ha MOPAaJTBHOA

HPABCTBEHHBIC HOPMBI U IIECHHOCTH;
OCO3HAHHWE JIMYHOTO BKJIaga B
[MOCTPOCHHUE YCTOMYUBOTO
Oynyuiero;

OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POIUTEISIM U (W) JIPYruM
YJICHAM CEMbHU, CO3JJAaHHI0 CEMbU Ha

OCHOBE  OCO3HAaHHOTO  IPHUHATHS
[IEHHOCTEH CEMEWHOU JKW3HU B
COOTBETCTBUU c TPAIUITUSIMH
Hapos0B Poccuu;

OBiageHue YHUBEPCAIbHBIMUY|
PETYISATUBHBIMU ACHCTBUSIMHU:

a) caMOOpraHu3aIns:

CaMOCTOATCIIBHO  OCYIICCTBJIATD|

[M03HABATEIBHYIO JESITENIbHOCTD,
BBISBIISAITh MPOOJEMBI, CTaBUTh H
(hopMynHupoBaTh COOCTBEHHBIE
3ajauu B o0pa3oBaTeNbHOH
NeATeNbHOCTH u KU3HEHHBIX|
CUTYaIusX;

- CaMOCTOSATEJIBHO COCTaBIIATH IJIaH
peleHust mpodJeMbl € y4eTOM
M EIOIINXCS pecypcos,
COOCTBEHHBIX ~ BO3MOXHOCTEH Y
[IPEANIOYTECHUN;

- IaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U

YMeTI) OHepI/IpOBaTB IIOHATUSIMU .
palOHAJIbHEIE, HppalMOHAILHEIE,
MOoKa3aTebHbIC, CTENEHHBIC, JOorapuhMUIECKHE,
TPUTOHOMETPUYECKHUE YpaBHEHMUS 51
HepaBeHCTBa, HUX CUCTEMBI,

YMeTB OHepI/IpOBaTB IIOHATUSIMU .
MHOFOFpaHHI/IK, CCUCHUC MHOFOFpaHHI/IKa, KY6,
napauIeJieuIe/1, Mpu3Ma, mupamuaa, Gurypa u
MOBEPXHOCTh BpAIlCHUS, IWIMHIP, KOHYC, map,
cthepa, ceueHuss Gurypsl BpaiieHHsl, IOCKOCTb,
kacaromasics  cheppl, OWIMHIPA, KOHYCa,
[UIONIAJb IMOBEPXHOCTH IHUPAMHMJBI, TPU3MBI,
KOHyCa, IWIMHApA, Iulomanas cdepsl, 00beM
Ky0a,  NPSAMOYTOJBHOIO  IMapajliesienuIie/a,
MUPAMHIBI, NPU3MBI,  IWIMHIPA, KOHYCa,
[1apa;yMeHHe HW300pakaTh MHOTOI'PAHHUKH U
[MOBEPXHOCTH BpAIllCHUs, UX CEYCHHUS OT PYKH, C
[OMOII[BI0  YEPTSHKHBIX  HMHCTPYMEHTOB U
DIICKTPOHHBIX CPEJICTB; YMETh pPaclO3HABaTh
CUMMETPHUIO B MIPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUIbHBIC MHOTOI'PAHHUKH;
YMETh OTICpUPOBATH MMOHATHUSIMH:
NPSIMOYTOJIbHAS cucreMa KOOp/IMHAT,
KOOpJIMHATBl ~ TOYKH, BEKTOP, KOOPAMUHATHI
BEKTOPA, CKAJSIPHOE MPOM3BEIICHHUE, YTOJ MEXITY
BEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YHCIO, HAaXOIUTh C TOMOIIBIO
M3YYEHHBIX (OPMYT KOOPAMWHATHI CEPEIUHBI
0Tpe3Ka, PaCCTOSHUE MEXKY IBYMS TOUKAMU

[TPOSIBJICHUIO MIMPOKOM SPYyAMLIMU B
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[Pa3HBIX obmacTsx 3HaHUMH,
[TIOCTOSIHHO MOBBILIATH CBOI
00pa3oBaTeNbHBIA U KYJIbTYpPHBIN
YPOBEHb;

0) CAMOKOHTPOJIB:
MCTIONIb30BaTh TMPHEMbI pedrIeKchu

JUIsl  OLIEHKM CUTYyalld, BBIOOPA
BEPHOT'O PEIICHUS;
- yYMETb OLICHMBAaTb pPHUCKU U]

CBOCBPCMCHHO IMPHUHHWMATh PCUICHUS
110 UX CHUKCHUIO,

B) SMOIIMOHAIBHBIN WHTEJUICKT,
[pEITOIAr At
c(hOopMUPOBAHHOCTD:

BHYTpPEHHEH MOTHBAIINH,
BKJIHOYAOLIEH CTPEMJICHHE K
ITOCTIDKCHUIO LETTH U YCHexy,
OTITUMU3M, WHUIIUATUBHOCTb,
[YMEHHE JIeMCTBOBATh, HCXOMIS W3
CBOMX BO3MOKHOCTEH;

- SMITIaTHH, BKJTIOYAIOIICH]
CIIOCOOHOCTh MMOHUMATH

PMOIIOHAIIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €0 MPU OCYILECTBICHUH

KOMMYHHMKAIIMM, CIIOCOOHOCTh K
COUYBCTBHIO M CONEPEKUBAHUIO;
- COLIMATIbHBIX HaBBIKOB,
BKJTIOUAIOLTUX CIOCOOHOCTH
BHICTPAaWBATh OTHOIIEHUS C APYTUMU
ITI0IbMU,  3a00TUTHCS, MPOSIBIISATH
MHTEpEeC U pa3peraTb KOH(YIUKTHI
OK 04 DpdextnBHO  [FOTOBHOCTH K  CAaMOPa3BUTHIO)- YMETh OIEPUPOBATh MOHATHSAMU: CIIydalHBIN
B3aMMO/ICHICTBOBATh U  |CAMOCTOSITEIbHOCTH HONBIT U CiIydailHOE COOBITHE, BEPOSTHOCTH|
paboTaTh B KOJIJIEKTHUBE [CAMOOIIPEIEICHHUIO; CIIy4allHOTO  COOBITHS;  YMETb  BBIYHUCIATH
1 KOMaH/Ie -OBJIaZICHHE  HABBIKAMH  y4e€OHO-BEPOSITHOCTh C MCIOJIb30BaHUEM TIpaduuecKux
MCCIIEIOBATENIbCKOM, TMPOEKTHOW MMETOJ0B; MNPUMEHATh (QOPMYNBI CIOXKEHUA H
COLIMANILHOM NI TEIILHOCTH; YVMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOPHBIE
OBnaneHue YHUBEpCAIbHBIMU|DAKTBI ¥ (QOPMYNIBI TpU pEIIeHUU 3a7]ay;
KOMMYHHKATHBHBIMU JCHCTBUSIMHU: [OLEHHUBATh BEPOSTHOCTU pEATbHBIX COOBITHIA,
0) COBMECTHasl 1eATEIbHOCTb: 3HAKOMCTBO CO CIy4allHBIMH  BEJIIMYMHAMH,
- MOHMMaTh M  HUCIOJIb30BAaTHyMEHHWE TMPUBOIUTH TMPUMEPHl  MPOSIBICHUS
[perMyIlecTBa  KOMaHAHOMW  HB3aKkoHa OOJBIIMX YHCEN B MPHUPOJHBIX H

HAMBUYaJIbHOM paboThI;
IIPUHUMATh LEIU COBMECTHOY
NICATEIIbHOCTH, OPraHU30BBIBATH U
KOOPAMHHUPOBATH JACUCTBUSA 10 €€
NIOCTHOKCHUIO:  COCTaBIIATH
NICHCTBUM, pacIpenesaTh pPOIU C
y4eTOM MHEHUH YYaCTHHMKOB,
00CYyX/1aTh pE3yJabTaThl COBMECTHOM
paloThI;

KOOPJMHHUPOBaTb U BBIIOJIHSATH
paboTy B YCIOBHMSX pEaJbHOTO,

IJIaHpaluOHaJIbHBIM

0O0IIECTBEHHBIX SBJICHHSX;

yMeTb CBOOOJHO ONEpPUPOBATH MMOHITUAMHU:
CTETIEHb C IeJIbIM  II0Ka3aTeleM, KOPEHb
HaTypaJbHOMN CTEIIeHH, CTEIeHb v
nokasatejieM, CTeNeHb ¢
NeiCTBUTENIbHBIM (BEIIECTBEHHBIM )
rokaszareseM, Jorapugm yucia, CUHYC, KOCUHYC
U TAHT'€HC TPOU3BOJIBHOTO YHUCIIA;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHAMMU:
rpaduk  ¢QyHKuuMM,  oOpaTHas  QyHKIHS,
KoMIo3ulusl (QyHKUMHA, JUHeHHas (yHKUus,

BHUPTYaJIbHOTO 14!

KBaJpaTU4iHad (I)YHKLII/ISI, CTCIICHHAaA (I)yHKI_II/IH C
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KOMOMHHUPOBAHHOTO
B3aMOICHCTBHUS,

- OCYILIECTBIISATh MO3UTHUBHOE
CTpaTeTH4ecKoe  TOBEJCHUE

[Pa3IMYHBIX CHUTYaIlUsX, IMPOSBISATH
TBOPYECTBO U BOOOpaKEHHE, OBITH
MHUTIAATUBHBIM.

OBnasneHue YHUBEPCAIbHBIMY
PETYISTUBHBIMU JICHCTBHSIMU:

) IpUHATHE CeOs U APYTUX JOACH:

- IPUHUMATh MOTHBBI U apTyMEHTBHI
IpyruxX  JIIOJIEd [pU  aHAIN3E
[PE3yJIbTAaTOB AEATEIbHOCTH;

- [IPU3HaBaTh CBOE IPAaBO M IPaBO
MPYTUX JIF0JIeH Ha OIINOKH;

- pa3BUBATh CMIOCOOHOCTh MOHUMATH
MUp C MO3ULIUU APYrOro YeIoBeKa

B(YHKIUU; yYMETh CTPOUTH TpapUKH (PYHKIIHH,

[EeNbIM ~ TI0Ka3aTesleM, TPUTOHOMETPUUYECKUE
¢ynkiuu,  oOpaTHble  TPUTOHOMETPUYECKUE
¢dyHKIIMM, MMOKa3aTenbHas W JiorapupMuveckKas

BBITIOJIHATD npeoOpa3oBaHus rpauKoB

INZINIVIH

- YMETh HWCHOJB30BaTh TpapuKu (QYHKIHHA IS
M3y4eHUs TPOLECCOB M 3aBUCUMOCTEH Ipu
[pELIeHUN 3a/1a4 U3 JIPYTUX yuyeOHBIX IPEIMETOB
U U3 PEaJbHOW KHU3HU; BbIpaXarb (popmynaMu
3aBUCUMOCTHU MEX]ly BETUUMHAMU;

- CBOOOJHO ONEpUpPOBATh MOHATUSMU: YETHOCTH
GyHKIMH, IIEPUOTUYHOCTh GbyHKINH,
OTPaHUYEHHOCTh  (QYHKLIHUHU,  MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (GYHKIMHM, HauOoJbllee U
HauMEHbIIIee 3HAUEHUs GbyHKIMH HA)
[IPOMEXKYTKE; yYMETh MPOBOAUTH HCCIIEOBAHUE
yHKIHM;

- YMEeTh WCIIOJIb30BAaTh CBOMCTBA W TIpaduku
GyHKUMI 175 pellleHus ypaBHEHHM, HEpaBEHCTB
U 3aJad Cc [apaMeTpamMu; Hu300paxaTrb Haj
KOOPAWHATHOM TJIOCKOCTH MHOKECTBA PEIICHH
ypaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBasiTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
roCyJIapCTBEHHOM
s13p1Ke Poccuiickoit
denepanvu ¢ y4eTOM
0COOEHHOCTEH
COLIMAJIBLHOTO U
KYJIbTYPHOTO
KOHTEKCTA

B oOacTu
BOCITUTAHHS:

- 3CTETUYECKOE OTHOIICHUE K MUY,
BKJIFOYasi ICTETUKY OBbITa, HAYIHOTO

9CTECTHYECCKOTI'O

)4l TEXHUYECKOTO TBOPYECTBA,
criopra, Tpyda H OOIIECTBEHHBIX
OTHOIIICHUIA;

- CIIOCOOHOCTH  BOCIPUHUMATH
[pa3InYHbIC BUJIBI HCKYCCTBA,
TPaIUIIid ¥ TBOPYECTBO CBOETro W
IPYTrux HapoJIOB, OIIYIIATh
SMOIMOHAILHOE BO3JICHCTBUE
ICKYCCTBa;

- yOEXIEHHOCTh B 3HAUUMOCTH s
IIMYHOCTH u o0111eCTBA
OTEUYECTBEHHOIO u MHPOBOTO,
MCKYCCTBa, STHHYECKUX|
KYJIBTYPHBIX TPAJAULIUNA U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPOKCHHIO B
[pa3HBIX BUIAX HCKYCCTBA,

CTpEMJIEHHE TPOSBIATH KayecTBa
TBOPYECKON JINYHOCTH;

OBiageHue YHUBEPCAIbHBIMH
KOMMYHUKAaTHBHBIMU JICHCTBUSIMU:
a) oO1IeHue:

- OCYIIECTBJISITh KOMMYHUKAIIUH BO
Bcex cdepax KU3HY;

YMETh OIEPUPOBATH MOHATUAMHU: CpPEIHEE
apudMeTHUecKoe, MeauaHa, HauOoJblIee W
HaVMCHBIIICE 3HAYCHUS, pa3Max, IUCIICpPCHS,
CTaHJAPTHOE OTKIIOHEHHWE YHCIIOBOTO HA00Pa;
YMEHUE W3BIICKATh, WHTEPIPETHPOBATH
nH(OopMaInIo, MPEACTaBICHHYIO B TaOIHUIAX, HA|
arpaMmax, rpadukax, OTpaXkarolyl CBOHCTBA)
pEabHBIX MPOIIECCOB M SBJICHUHN; MPEICTABIATh
WH(POPMAIIHIO C TIOMOIIIBIO TAOIUI] M TUArPaMM;
WCCIICIOBAaTh CTATUCTHYECKUE JaHHBIC, B TOM
qKciie C MPUMEHEHHEM IpadUYecKUX METOJIOB U
PIIEKTPOHHBIX CPEJICTB;

YMETh OIEPHUPOBaTH MOHATUSAMHU: TOYKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO, JABYTPAHHBIH
Yo, CKPEUIMBAIOIIHAECS MpsIMBIE,
napajieIbHOCTh u MEPIICHIUKYISIPHOCTD
NPSIMBIX M TUIOCKOCTEH, YroJl MEXIy MPSMBIMH,
YTOJI MEXTY TIPSMOM U TUIOCKOCTBIO, YTOJI MEXTY)|
[UIOCKOCTSIMH, ~ PacCTOSIHUE OT  TOYKH  JIO
[UIOCKOCTH, PAcCCTOSTHHE MEXIy MPSIMbIMHU,
paccTOsIHUE MEXTY TII0CKOCTSIMU;

YMETh UCIONB30BaTh MPU pEIICHUH 3ajad
M3ydeHHble ()aKThl U TEOPEMBI TIAHUMETPUU;
YMEHHE  OIICHMBATh  pa3Mepbl  OOBEKTOB
OKPY>KaroIlero Mupa

- pacnno3HaBaThb HeBep6aJ'H:HBIC
CpcaAcCTBa O6H_ICHI/I${, IIOHUMATH
3HAYCHHUC COMaJIbHBIX 3HAKOB,
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[pacrio3HaBaTh MIPEIOCHLIKY]
KOH(JIMKTHBIX CUTYAIlil U CMSTYaTh
KOH(JIUKTBI;

- Pa3BEpPHYTO W JIOTUYHO H3JIararh

CBOIO TOUKY 3peHHUst C
MICII0JIb30BAHUEM SI3bIKOBBIX CPEICTB

OK 06 IIposBisATh - OCO3HaHME 00yJaroIUMHUCS]- YMETh ONIEPUPOBATH MOHATUSIMHU:

rpaXkJaHCKO- [POCCUICKON I'PAKIaHCKOUIPSMOYTOJIbHAs CUCTEMA KOOPANUHAT,

[MaTPUOTHYECKYIO MJICHTUYHOCTH; KOOPAWHATHI TOUYKH, BEKTOP, KOOPAHHATHI

[TO3ULUIO, - LICJICHANPABICHHOE  Pa3BUTHUEBEKTOPA, CKAISPHOE IPOU3BEIACHHUE, YTOJI MEXKIY

IEMOHCTPUPOBATH BHYTPEHHEH IO3MIMHU JUYHOCTU HABEKTOPaMH, CYMMa BEKTOPOB, IPOU3BEICHUE

OCO3HAHHOE IOBEJCHHE [OCHOBE JTYXOBHO-HPABCTBEHHBIX|BEKTOPA HA YUCIIO; HAXOAUTH C ITIOMOILBIO

Ha OCHOBE lieHHOcTel HaposoB Poccuiickoiu3ydeHHbIX GOpMyYN KOOPAUHATHI CEPEUHBI

TpaJUIMOHHBIX denepanuy,  UCTOPUYECKUX  HIOTPE3KA, PACCTOSHUE MEXKAY ABYMsI TOUKAMM;

0OLIEYETIOBEUECKUX  |[HAIIMOHAIBbHO-KYJIbTYPHBIX -yMeTb BbIOUpATh MOJAXOAAINN N3y4YEeHHBIN

[ICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHU3ALNUH
MEKHAITMOHATILHBIX 1
MEXKPEITUTHO3HBIX
OTHOIIICHHUH,
[MPUMEHATH CTaHIAPTHI
QHTUKOPPYIIIHOHHOTO
MMOBEACHMS

TpaguIuii, GOpMUPOBAHUE CUCTEMB]
BHAYMMbIX HIEHHOCTHO-CMBICIIOBBIX
[YCTAHOBOK,  aHTHKOPPYILIMOHHOIO|
MHpPOBO33PEHHS,  MPABOCO3HAHMS,
PKOJIOTHYECKOU KYJbTYPBI,
CIIOCOOHOCTH ~ CTaBUThb  LEJIH
CTPOUTDH ) KU3HCHHBIC IIJIAHBI;

B gacti IpaXXIaHCKOI'0 BOCITUTaHUA:
OCO3HaHUE CBOMX
KOHCTUTYLIMOHHBIX paB y
00s13aHHOCTEH, YBa)KEHUE 3aKOHA Y

[TPaBOIIOPSIIKA;

- MIPUHSITHE TPaJUIIHOHHBIX
HALMOHAJIBHBIX, 00IIEYCIIOBEUECKHX
'yMaHHUCTHYICCKHX u
IEMOKPATHYCCKUX IIEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOSTH
111COJIOT U IKCTPEMH3MA,
HaIllMOHAJIN3Ma, KceHodoOouu,
TUCKPUMHMHAIIMA 110  COI[MAJIBHBIM,
[PEITUTHO3HBIM, PacoBbIM,

HAITUOHAJIbHBIM IIPU3HAKAM;
TOTOBHOCTbL BCCTH COBMECCTHYIO

NIeATEIbHOCTD B HHTEpecax|
FPaXKIaHCKOTO o01iecTBa,
y4aCTBOBATh B CaMOYIIPABJICHUU B
00111600pa30BaTEIHHOM
OpraHM3alii M JETCKO-FOHOIIECKHX|
OpraHu3aIusx;

- YMEHHE B3aUMOJICHCTBOBATh
COIIMANIbHBIMA ~ WHCTUTYTaMHU B
COOTBETCTBUU C HMX (PYHKIUSIMH U
Ha3HAUEHHEM;

- TOTOBHOCTh K TYMAaHHUTapHOW U

BOJIOHTEPCKOM JAECATEIBbHOCTH;
[MATPUOTHUYECKOTO BOCIIUTAHMUS:

- c(hopMHPOBAHHOCTh POCCHIICKON
CpaXk IaHCKOU HWJICHTUYHOCTH,

MCTOI MJIA pCIICHUS 3aia4M, paCliO3HABATh
MAaTCMAaTUYCCKUEC Q)aKTBI 1 MaTeMaTU4YCCKHUC
MOJICJIM B IPUPOAHBIX U O6HICCTBCHHI)IX
SABJICHUAX, B UCKYCCTBC, YMCHHUC IIPUBOANTH
IMPUMEPLI MaTEMATHYCCKUX OTKpI)ITI/II\/'I

HPOCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAYKH.

- YMETh OINEPUPOBATH NOHATHUSAMU: CIIy4alHBIN
ONBIT M CIOy4yailHOE€ COOBITHE, BEPOSATHOCTH
CIIy4allHOTO  COOBITHS;  YMETb  BBIYUCISATH
BEPOSATHOCTb C HCIOJB30BAHUEM TI'papUUECKHX
METOJIOB; NPHUMEHATh (OPMYNBI CIOXKEHHUA U
YMHOXXEHUSI  BEpOSTHOCTEH, KOMOMHATOPHBIE
dakTel W (QOopMyaBl TpPH PEIICHWH 3aj]ad;
OLICHUBaTb BEPOSATHOCTH pEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIydalHBIMM BEJIWYMHAMU;
YMEHHME TPUBOIUTb IPUMEPBl  IPOSBICHUS
3aKkOHa OOJBUIMX 4YHMCel B HPUPOAHBIX U
0O0I1ECTBEHHBIX SBJICHUAX

MIaTPUOTU3MA, YBAXKCHUSA K CBOCMY|
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HapoJy, YyBCTBA OTBETCTBEHHOCTH
rnepen PoauHOM, ropaoctu 3a CBO
Kpaii, cBOXO PonuHy, CBOM S3BIK U

KYJIbTypy, MPOINIOE M HACTOSIIEe
MHOTOHAIIMOHAILHOTO Hapoaa
Poccuu;

- IICHHOCTHO€  OTHOIIEHHE K
rOCYIapCTBEHHBIM CHUMBOJIaM,
MCTOPUYECKOMY U IPUPOTHOMY
HaCJIEINIO, MaMsITHUKAM,
TpaJuLHsIM HapOJ0B Poccun,

noctkeHusiM  Poccun B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTUSX H
Tpyze;

- uuaenHas yOEXIEHHOCTb,|
TOTOBHOCTh K CIIY)KCHHUIO U 3aIUTe
OTedecTBa, OTBETCTBEHHOCTH 3a €ro|
cynb0y;

OCBOCHHEIE
00yUaIOITUMUCIMEXKIPEIMETHBIE
MMOHSATHS U YHUBEPCATbHBIC YICOHBIC
e CTBUSA (peryJsTUBHEIE,
MMO3HaBaTeILHEIE,
KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTh UX HCIOJL30BAHHUS B
MMO3HABATEILHON W COIHMAJILHOM]
MpaKTHKE, TOTOBHOCTE K
CaMOCTOSITEIIPHOMY TIJIAHUPOBAHUIO
151 OCYITIECTBJICHUIO y4eOHOH
TEeSITEILHOCTH, OpraHu3aIuy]
y4eOHOTO COTPYJIHUYECTBA C
[eJTarOTHYECKUMH PaOOTHUKAMU H
CBEpCTHUKAMH, K YYacTHIO B
[TOCTPOCHUU WHIUBHUTyaJIbHOU
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HAaBBIKAMU YYCOHO-
CCIIeI0BATEIbCKOM, MPOEKTHOM 1
COLIMAJIBHOM JeATENHLHOCTH

OK 07 CoxeiicTBOBaThH
COXpaHEHUIO
OKPY’KaIoIel Cpebl,
pecypcocOepexeHuIo,
MMPUMEHSTH 3HAHUS 00
M3MEHEHUN KIUMaTa,
[TPUHITUIIBI
OepeKINBOTO
[IPOU3BO/ICTBA,

B PEeKTUBHO
nelicTBOBAaTh B
Ype3BhIUANHBIX
CUTYaITUSIX

HE  IpUHUMAThb  JCWUCTBHI,
[IPUHOCALIME BpeA  OKpYKarollen
cpene;

- YMETh IIPOTHO3UPOBATH
HeOIaronpusTHbIE  3KOJOTMYECKHE
[IOCICACTBUSA  NPEAINPUHUMAEMBIX
NICHCTBUM, IPEAOTBPAIATh UX;

- pACLIUPUTL OIBIT JCATEIBHOCTH
DKOJIOTMYECKOW HAIIPaBIEHHOCTH;

- paspabarbiBaTh IIJIaH pELICHHUS]
MpobseMbl € Y4eTOM  aHalIM3a
MMCIOIINXCS ~ MAaTepUAIBHBIX U
HEMATEepUAIbHBIX PECYPCOB;

- OCYILECTBIIATH LIE€JICHAIIPABICHHBIN

YMETH OICPpHUPOBATH TOHATUAMMU: (bYHKI_II/IH,

HEeIpephIBHAS byHKIHS, MIPOU3BOIHAS,
nepBooOpa3Has,  ONpeAeNeHHBIM  WHTErpa;
YMETh HAaXOJWUTh MPOU3BOJHBIC SJIEMEHTAPHBIX]

(GyHKIMI, HMCIOJNB3Ysl CIIPaBOYHBIE MaTepUabl;
MCCIIeIoBaTh B NMPOCTEHIINX ciaydasx (yHKIUU
Ha MOHOTOHHOCTb, HAaxXOIWThb HaumOOJbLINE U
HalMEHbIIME 3HAueHHs (QYHKIHUH; CTPOUTH
rpaguKd  MHOTOWIEHOB C  HCIOJIb30BAHUEM
anmapara MaTeMaTH4eCcKOTo aHaJIN3a;
[PUMEHSTh MPOU3BOJHYIO IPU PELICHUH 3ajad
Ha JIBIDKEHUE; pemaThb MPAKTHUKO-
OpUEHTHPOBAaHHbIE 3a/laud Ha HauOOJbIINE U
HalMEHbIIME 3HAYECHHUs, Ha HAXOXXJCHUE IYTH,

TTOMCK IepeHoca CpCACTB U

cr10co00B JIEACTBUSA B

CKOPOCTH M YCKOPEHUS;
- YMETb ONEPUPOBATH NOHATHSIMM: ABWKEHUE B
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podecCHOHATBHYIO CPEY;
YMETh TINICPCHOCUTHL 3HAHHUA

00JIaCTH KU3HEACATEILHOCTH,

[MPaKTUYECKON 3HAYUMOCTH;

BHOCHUTD
e TEILHOCTD,
COOTBETCTBUE PE3YJIbTATOB LEJSIM

KOPPEKTUBBI

IIO3HABATCIIBHYIO W IIPAKTUYCCKYIO|

- 1aBaTb OLICHKY HOBBLIM CUTYAllHUAM,

OLICHUBATH|

[IPOCTPAHCTBE, no1o0HbIE ¢burypst B
POCTPAHCTBE;  HCIIOJB30BAaTh  OTHOIICHHE
TUIOMIA/IeH MOBEPXHOCTEH U 0OBEMOB TOIOOHBIX
¢Guryp npu perieHuu 3aaay;

B

- Ipemiaratb HOBBIE IPOEKTHL- YMETh BBIUMCISATH T'€OMETPUUYECKUE BEIIUYMHB]
OIICHUBATh WACM C  MO3WIUHU|(AIUHA, YroJl, IUIomanab, OO0BEeM, IUIOMIANh
HOBU3HEI, OPUTMHAILHOCTH,IIOBEPXHOCTH ), UCTIOB3YsI U3yUEHHBIE (HOPMYJIBI

1 MCTO/bI

B

Taxke IuCHUIUIMHA UMEET 3HaYEHUE NPU GOPMUPOBAHUU

U Pa3BUTHH NMPOPECCUOHATBHBIX KOMITETEHIIHH:

Buapbl nesiTeJIbHOCTH

KO)I U HAUMECHOBAHHE
KOMIICTCHIIUHU

I Jxkcmuyaranusi 1 TeXHHYECKoe 00CTyKMBaHHe
NOJABHKHOI'0 COCTABA.).

K 1.1.

OKCIUTYyaTUPOBATH MOJABUKHON COCTAB JKEJIE3HBIX
JIOPOT.

I1K1.2.

[Tpou3BoUTE TEXHMYECKOE OOCIYy)KMBaHHE U
PEMOHT TOJBMXHOTO COCTaBa KEJE3HBIX JOPOT B
COOTBETCTBUU C TPEOOBAHUSIMH TEXHOJIOTHMUYECKUX
MPOLIECCOB.

[1K 1.3.

O0ecrieynBaTh 0€30I1aCHOCTh
[MOABUKHOI'O COCTABA.

JABMOKCHUA

2 Opranun3anust KOJLJIEKTHBA

MCIIOJTHUTEJICH.

HCATECJIbHOCTH

IIK 2.1.

[InanupoBaTh
MIPOU3BOICTBEHHBIC
HCITOJIHUTENCH.

IIK 2.2.

U
paboThI

OPraHru30BbIBATb
KOJJIICKTHUBOM

HJ'IaHI/II)OBaTL H OpPraHu30BbIBATb MCPOIIPUATHUS I10
CO6J'IIOI[6HI/IIO HOPM 0e30MIacHBIX YCJIOBI/Iﬁ Tpyaa.

1K 2.3.

Ko HTPOJINPOBATH
BBITIOJTHACMBIX pa60T.

n OLICHUBATDH Ka4uCCTBO

3 YyacTHe B KOHCTPYKTOPCKO-TEXHOJIOrH4ecKoii
AeATe1bHOCTH.

I1K 3.1.

OdopMITATh TEXHUYECKYIO U TEXHOJIOTHUECKYIO
JOKYMEHTAIHUIO.

IK 3.2.

PaBpa6aTLIBaTL TCXHOJIOTMYCCKHUE IIPOLCCChl Ha
PEMOHT OTHCJIIBHBIX JeTajgen u Y3JI0B MMOABHXKHOTI'O
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COCTaBa JKEIEC3HBIX JOPOI B COOTBETCTBUU C
HOPMAaTUBHOM JTOKyMEHTalUEH.

4 BbinoJiHeHne padoT mo npodeccun

[TomMomHKUK MaIIMHKCTA JIEKTPOBO3a

[IK 4.1.

IIpoBepsATh B3aUMOAECHCTBUE Y3IIOB
JIOKOMOTHUBA

[IK 4.2.

[TpousBoaUTh MOHTAaX, pa3z0opKy,
COCIMHEHHE W  PETYIHMPOBKY  dYacTei
PEMOHTUPYEMOTO 00BbEKTa TOKOMOTHBA

[IK 4.3.

Ocy1ecTBAATh NIPUEMKY U IOATOTOBKY
JIOKOMOTHBA K PEUCy.

IIK 4.4.

OOecrieunBaTh YrpapJeHHE JIOKOMOTHUBOM.
IIK 4.5.

OcyIecTBIATh  KOHTPOJIb  pabOThl  YCTPOMCTB,
Y3JIOB ¥ arperaroB JIOKOMOTHBA.
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2. CTpyKTypa M coJep:kaHue 0011e00pa3oBaTeIbLHON AUCHUIITIHHBI

2.1. O0beM JMCHUIIMHBI M BH/bI Y4e0HOI padoThl

Bua yueOHoii paGoTbl

Oovem ¢ uacax

MakcuMaJbHas 480
O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUTLTUHBI 316
B T.4.

OcHoBHOE coep:kaHue 316
BT. U..

TEOpETHYECKOE 00yUeHue 224
MIPAKTUYECKUE 3aHATUS 31
KOHTPOJIbHBIE PA0OTHI 12
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COepKaHUe (coAepKaHue 49
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOPETHYECKOE 00yUeHUE 4
MPAKTUYECKUE 3aAHATHUS 45
CcaMoOCTOsITe/IbHasl padoTa 158
NuauBuUaya bHbIH NPoeKT(0a/nem) aa
IIpomMexxyTouHasi aTTecTanus (3K3aMeH) 6
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUNINIJIUHDBI

Conepxxanue yueOHOro Marepuasa (OCHOBHOE H PO ecCHuoOHAIBLHO-

HaumeHoBaHue pa3iae/ioB . O6bem | ®opmupyembie
" Tem OPUEHTHPOBAHHOE), JJA0OpPaTOPHbIE U MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM 4acOB | KOMMIETCHIHI
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHoBHOe coJep;kaHue
Pazgen 1. IloBTopenue 19
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1Heap u 3amaum | ConeprkaHue ydeOHOro MaTepuaa
MaTeMaTUKH npu | bazoBrle 3HaHMUS U YyMEHHS 1O MaTeMaTHKe B MPOo(eccHOHaIbHON W B MOBCEIHEBHON
OCBOEHUH JESITETHHOCTH.
CHeNMaJIbHOCTH KombuampoBanHoe 3anstrie 1
Tema 1.2Yucna u | Conepxanue yueOHOTO MaTepraia
BbIYMCJICHHSI. JleficTBUsI HaJl TOJIOKHUTEIBHBIMA W OTPUIATEIBHBIMU YHCIAMHU, OOBIKHOBEHHBIMH H
Bripaxxkenus U | TECATUYHBIMU  ApoOsmu.JleficTBuUs co  creneHsMH, (GOpPMYIbl  COKPAIEHHOTO
npeodopazoBaHusi YMHOKECHHS. 2
KombuampoBanHoe 3aHsTHE OK-01. OK-02
Tema 1.3 I'eomerpusi Ha | [IpodeccnoHaILHO-OPUEHTUPOBAHHOE CoOJep:kaHHe (coaeprkaHMe TMPHUKJIATHOTO OK-OS’ OK-0 4’
IIOCKOCTH MOJLY.Is1) OK-05. OK-06.
IpakTHYecKoe 3aHATHE OK-07
1. Beruncnenue miomaaen miockux Guryp 2 IIK 1.2,3
2. PemnieHne npakTUKO-OPUEHTUPOBAHHBIX 3a]a4 10 TEOMETPUN Ha MJIOCKOCTH
Tema 1.4 IlpouentHbie | [IpakTrueckoe 3ansaTue
BbIYHMCJICHUS 3. HaxoxaeHue npocThIX IPOLEHTOB
4. Briuucienue npoeHTOB Pa3IMuyHbIMU CIIOCOOaMHU 4
5. BrluncieHue ciiokKHbIX IPOLIEHTOB
6. Pemienue 3a1ay Ha TPOLIEHTHI
Tema 1.5 YpaBuenuss m | IIpaktudeckoe 3anstue
HepaBeHCTBA 7. PemieHue IMHENHBIX, KBapaTHbBIX, YDABHEHUI U HEPABEHCTB
8. Pemenne qpoOHO-TMHENHBIX, YPABHEHUI 1 HEPABEHCTB 2
Tema 1.6Cucrtemsbi | Coneprkanue yueOHOro Marepuasia

YPABHEHUIl U HEPABEHCTB

CrniocoObl pemieHusi cucrteM JMHEHHbIX ypaBHeHHMH. Ilomstus: marpuna 2x2 u 3x3,
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onpenenutenb MaTpulbl. Meton 'aycca. Cuctembl HEMHENHBIX ypaBHEHUNH. CucTeMbl
HEPABEHCTB

KoMOuHupoBaHHOE 3aHITHE

Tema 1.7Bxoauoit

KOHTPOJIb

Conepkanue ydeOHOTo MaTepuaia

Brrancnenus u npeobpa3oBaHus. YpaBHEHHUs M HEpAaBEHCTBA. | 'eoMeTpus Ha MIIOCKOCTH

KonTponpHas pabora

CamocTrosTenbHble pabOThI

CocraBrieHne 3amad ¢ TPEIOCTaBICHUEM JTAaJIOHOB OTBETOB: «JleHCTBUS Han NEWCTBUTEIBHBIMU YHCIAMU.

Cocrasiienue

3a7a4 C NPEAOCTaBICHHEM 3TAIOHOB OTBETOB: «JleHcTBUSA Haj

OOBIKHOBEHHBIMH  JTPOOSMI.

CocraBnenue 3anau «JleicTBusi Hajx JecSITUUHBIMM JpoOsiMu». CocraBieHue 3agad Ha npornopuuto. CocraBieHHe

3agad «[Ipocteie mporeHTh». CocTaBieHUe 3amad

«Cnoxuble npoueHTb». CooOmenue «IIpubmmxEHHbIE

BhIuKCIIeHUs». COCTaBJICHUE 3a/1a4 Ha BBIUYMCIICHHUE TUTomanel miockux ¢uryp. CocraBiienne 3a1ad Ha JEHCTBUS CO
crenensimu. Coobmenne «Matpuia 2x2, 3x3, onpenenutenby. [Ipesenranms «Metox ["ayccay. [Ipesentamus «Metos
Kpamepa». Ilpezenranus «"padguueckuil METO pelIEHHUs] CUCTEM ypaBHEHHID

Paspen 2 Ilpsmble u
IJIOCKOCTH B
MPOCTPAHCTBE

17

Tema 2.1 OcHoBHBIE
NMOHATHSI CTePeOMeTPHMU.
PacnoJio:xkenne mnpsiMbIX
H IJIOCKOCTeEIl

Coneprxanme yaeOHOTO MaTepuaa

[Ipenmer crepeomerpun. OcCHOBHbIE TMOHATUS (TOYKa, MpsMasl, IUIOCKOCTb,
npoctpaHcTBo). OCHOBHBIE aKCMOMBI cTepeoMeTpud. [lepecekaroiuecs, napaiieibHble
U CKpeliuBamomuecs mnpsmble. [Ipu3HaK U CBOMCTBO CKPEIIMBAIOMIMXCS MPSIMbIX.
OcHOBHBIE IPOCTPAHCTBEHHBIEC (DUTYPBHI.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.2
IMapanyeabHOCTH
NpsiMbIX, TNPSAMOA U
IJIOCKOCTH, IIJIOCKOCTEH

CopepxaHnue yueOHOro Marepuaia

[TapamnensHbie TpsiMass ©u  TwIockocTh.  Ompenenenue. Ilpusnak. CaoiictBa (C
nokasarenbcTBoM). [lapamtensHbie miockoctu. Omnpenenenue. [Ipusnak. CoiicTBa (c
J0Ka3aTelbcTBOM). TeTpasap u ero siemeHThl. llapamnenenwmnen W e€ro 3JIEMEHTHI.
CBolicTBa MPOTHUBOMOJIOKHBIX T'paHed W auaroHaneil mapaienenunena. Iloctpoenue
ceueHuil. Pemenue 3amau.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.3
IlepneHAUKYIAPHOCTH
NPAMBIX, IPAMOH U
IJIOCKOCTH, IIJIOCKOCTEMR

CopepxaHue yueOHOTo MaTepralia

HepHeH,Z[I/IKy.]'IHpHLIe MpsAMBIC. HapanneanHe psMbIC, TMCPIICHAUKYIISIPDHBIC K
IIJIOCKOCTH. HpI/I3HaK NEPICHAUKYIISIPHOCTHU HpHMOﬁ 1 IIJIOCKOCTH. I[OKEB&TCJIBCTBO.
HepHeH,Z[I/IKYJBIp n HaKJIOHHAasd. HCpHCHI{I/IKy.HSIpHBIe TIITIOCKOCTH. HpI/I3HaK
NCPHNCHAUKYJIIAPHOCTU ILIOCKOCTEH. I[OKaSaTGHBCTBO.PaCCTOHHI/IH B IIPOCTPAHCTBC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.2,3
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KoMOuHupOBaHHOE 3aHITHE 2
Tema 2.4 Teopema o Tpex | Conepkanue yueOHOTO Marepuasa
neprneHInKyJasapax =
Teopema o Tpex mnepneHIuKyadpax. JlokazaTenbCTBO. YToa MEXAy MNpIMON H )
MJIOCKOCTBIO. YTOJ MEXAY TUIOCKOCTSIMHU
KombunmnpoBanHoe 3anstue
Tema 2.5 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepPKaHue (CoAep:KaHUHe MPUKJIIAJTHOIO
IMapaJiesabHble, MO/1YJIfA)
neprneHInKyJIsipHbIe, [TpakTuueckoe 3aHsTHE
CKpelMBalouecs 9 . Pemienue 3a1a4 ¢ mpuMEHEHHUEM aKCHOM CTEPEOMETPUN 3
npsimMble 10. Pemenue 3aa4 Ha MapajyIeIbHOCTh B POCTPAHCTBE
11. Pemenue 3aga4 Ha NEPNEHIUKYISIPHOCTh B MPOCTPAHCTBE
Tema 2.6 Pemenue 3axau. | Conepkanue ydeOHOTo MaTepuasa
IIpsMbie W miockocTu B | PacnonokeHne NpsMBIX U IUIOCKOCTeH B mpocTpaHcTBe. [lepneHAuKynspHOCTh U
NMPOCTPAHCTBE MapajuIeTbHOCTh MPSIMBIX U TUIOCKOCTEH. CKpEImMBaIONIUEecs MPsSMbIe
KoHnTpospHas pabota 2
CamocrosTenbHbIe pabOThI 14
Joxnan «Axcuombl ctepeomerpumn». CoobOmenne «CreacTBusi akcuoM crepeoMmerpun». CocTaBlieHHE 3a1a4
«[TapamnenbHOCTh NPSIMBIX U IUIOCKOCTEN». PenieHue 3amad Ha roToBbIX uepTexax. PelieHune 3agad Ha TOTOBBIX
yeprexax. Jloknan «[lapannenbHoe MPOEKTHPOBAHHUE MPH M300paKEHUU MPOCTPAaHCTBEHHBIX (purypy». CoobiieHue
«[TapamnenbHOCTh OpSMBIX U MIOCKOCcTeN». CocraBieHue 3anau «llepneHauKyaspHOCTh MPSAMBIX U IUIOCKOCTEW».
Pewrenne 3agau Ha rotoBbix ueptexax. CocraBinenue 3anau «lleprnenaukynsap M HakiIOHHas». Pemienue 3anad Ha
roroBbIX yeprexax. [Ipesenranus «l[lepnenaukynsipHOCTb NpsAMBIX U mIockocTeiy. Coobuienue «Ilapanmnenenumnen.
Coobmenune «Terpadapy.
Pasznen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1dexapToBbl | Copeprkanue yueOHOro MaTepuana OK-01, OK-02,
KOOP/AUHATHI B | JlekapToBel KOOpAMHATHI B TmpocTpanctBe. [Ipocreiimme 3agauyu B KOOpAMHATAX. OK-03, OK-04,
NMPOCTPaHCTBeE. Paccrosinne mexay 1ByMs TOUKaMH, KOOPAMHATBI CEPEIMHBI OTPE3Ka 4 OK-05, OK-06,
Paccrostune Meky KomMOunupoBanHoe 3aHsTue OK-07
ABYMS TOYKAMH. MK 1.2,3
Koopannatsl cepeauHbl
OTpe3Ka

Tema 3.2 Bexkrtopbl B

CopepxaHue yueOHOTo MaTepualia
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NPOCTPAHCTBE.
Yroa Mexay BeKTOPaMH.
CrkaasipHoe

Bexrops! B nnpoctpancTBe. C0XKEHUE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA HA
yucno. Kommnanapusie BekTOpbl. CKalsIpHOE NPOM3BEAECHUE BEKTOPOB. Pasnoxxenue
BEKTOpa II0 TPEM HEKOMIUIaHapHbIM BekTOopaM. KoopauHaTel BEKTOpa, CKaIspPHOE

Nnpou3Be/ieHNe BEKTOPOB | POU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEX/y BEKTOPAMHU, YTOJI MEXKIY MPSIMOI 6
U IUIOCKOCTBIO, YIOJl MEX]y IJIOCKOCTSIMU. YPaBHEHUE IUIOCKOCTU. ['eomeTpuyeckuil
CMBICJI oTIpeienuTens 2x2
KombunmnpoBanHnoe 3anstue
Tema 3.3 IIpakruko- | [lpodeccnonanbHo-opueHTUPOBAHHOE coJep:kaHHe (coep:KaHMe TPHUKJIATHOIO
OpPHEHTHPOBAHHbIE MOJLYJisl)
3aJa4u Ha | [IpakTndeckoe 3aHATHE
KOOPAUHATHOM 12.Pemienyie  MpakTUKO-OPUEHTHPOBAHHBIX 3a7a4d  "JlekapTOBBl  KOOPAMHATHI B 4
IVIOCKOCTH MIPOCTpaHCTBE"
13. Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a7a4 "KoopanHaTHAs MIIOCKOCTH"
14. Pemenue NpakTUKO-OPHUEHTHUPOBAHHBIX 3a7ad '"'BBIYMCIEHHE pPACCTOSIHUN U
IIoniaaeil Ha miockocty"
15. Pemenne npakTMKO-OpueHTUPOBAHHBIX 3a7a4 ""KonndecTBeHHbIE pacyeTs!”
Tema 3.4 Pemienne 3agau. | Copeprkanue yueOHOro MaTepuana
Koopaunarel u BekTOpbl | /lekapToBBl KOOpAMHATBI B IpocTpaHCcTBE. Bekropbl B mpoctpaHcTBe. ClokeHue u
BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. KoMIlaHapHble BEKTOPBI.
CkansipHO€ NPOU3BEACHNE BEKTOPOB. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. IIpocreimne 3amaunm B koopauHarax. KoopauHaTel BEeKTOpa, paccTosHUE
MEXy TOYKaMHU, KOOPAUHATBl CEPEUHBI OTPE3Ka, CKAIIPHOE IIPOU3BEIECHUE BEKTOPOB
B KOOpPJIMHATaX, yroJl MeXAy BEKTOPAMHM, YroJl MEXAY IPSIMOW M IJIOCKOCTBIO, YroJl 2
MEX Y TUNIOCKOCTSMMU
KonTponpHas pabora
CamocrosiTesibHas padoTa 10
Coobmenne «JlekapToBbl KOOpIUHATHI Ha MiIockocThy». Coobuienne «BekTopsl Ha miockoctuy. [loknan «BekTopHoe
npoctpaHcTBo». Coolmenue «CkajasipHoe Npou3BelieHHEe BEKTOpoB». CocTaBiieHHE 3a/1ad «YpaBHEHHE MPSIMOii,
wiockoctu, chepb». Coobuienne «CnoxkeHue BekTopoB». CooOuieHune «Boruntanue BekropoB». CooOiieHue
«Kommuianapueie BekTopb». CooOmienue «lIpaBwiio mnapamnenenunena».  CocrtaBieHue 3anad  «BekTtopbl B
IIPOCTPAHCTBEY.
Paznen 4. OcCHOBBI 38 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuuyeckue OK-05, OK-06,
PyHKUHA OK-07
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Tema 4.1
Tpuronomerpuuyeckue
dyHkuun
NPOU3BOJIbLHOI0 yrJa,
yucjaa. Paguannas nu
rpajaycHasi Mmepa yrJja

Conepkanue ydaeOHOTO MaTepuaia

Pagnannas mepa yria. IloBopoT ToukM BOKpYyr Hauana koopauHat. OrnpeneneHue
CHUHYyCa, KOCHHYyCa, TaHI'€HCAa U KOTaHI€HCa. 3HaKW CHHYCa, KOCHUHYCa, TaHI'€HCa U
KOTaHI€HCa 0 YETBEPTSIM. 3aBUCUMOCTh MEXKAY CHHYCOM, KOCHHYCOM, TaHI€HCOM U
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria

KombunmnpoBanHoe 3anstuie

Tema 4.2  OcHoBuble | ConepxaHue ydeOHOro MaTepuasa

TPUTOHOMeTPUYeCKHe Tpuronomerpudeckne Toxaecta. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YIJIOB OH - 0.
TOXK1eCTBA. PopMyIIbl IPUBEICHUS

®opMyJbl IpUBeIeHUs KomOuHMpOBaHHOE 3aHsTHE

Tema 4.3 Cunyc, | Conepxanue yueOHOro Marepuaa

KOCHHYC, TAHT€HC CYMMBbI
U Pa3HOCTH ABYX YIJIOB

Cunyc U KOCHHYC
JIBOMHOIO yrJa.
®opMyJibl OJTOBHHHOIO
yria

Cymma u pasHocTh cuHycoB. CymMMa M pPasHOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria.  @opmyibsl  MoJOBUHHOrO  yria. [IpeoOpasoBaHusi  CymMMBbI
TPUTOHOMETPUUECKUX (PYHKIMA B TPOU3BEACHHE U TPOU3BEICHUS B CyMMY.
BripaxkeHne TpUroHoMeTpu4ecKux (PyHKIUN yepe3 TaHI'e€HC MOJIOBMHHOIO apryMeHTa.
[IpeoOpa3oBanus MPOCTERIINX TPUTOHOMETPUUECKIX BbIpaKEHUI

KombOuaMpoBaHHOE 3aHsTHE

Tema 4.4 ®@yHkoMH, HX
cBoiicTBA. Croco0s1
3aJaHus PYyHKUMA

Coneprxanme yaeOHOTO MaTepuaa

OO6mactp ompeneneHUss U MHOXECTBO 3Ha4YeHHH GQyHKIUNA. YETHOCTh, HEUETHOCTD,
nepuoANIHOCTh (yHKIMH. CriocoObl 3a1anusi GyHKITUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuuyeckue
GyHKIUN, UX CBOICTBA U
rpadpuku

CopepxaHue yueOHOro Marepuaia

OOmnacTp ompeneneHuss W MHOXKECTBO 3HAYEHUH TPUTOHOMETPUYECKUX (YHKIUI.
YETHOCTH, HEYETHOCTD, NMEPUOJUYHOCTh TPUTOHOMETpUYecKnX (GyHkuuid. CBOHCTBA M
rpaduky QyHKIUNA y=CcOS X, y=sin X, y=tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 [IpakTrueckoe 3aHsTue

IIpeoOpa3oBanue 16. Cxatue u pacTshkeHue rpauKoB TPUTOHOMETPUUECKUX (PYHKIIUH.

rpaguxos 17. TIpeobpazoBanue rpaguKOB TPUTOHOMETPUUECKUX (DYHKITHIA
TPHTOHOMETPHYECKHX

dyHkuumin

Tema 4.7 Onucanue | IlpodeccnoHanbHO-OPHEHTHPOBAHHOE COJePKaHHe (Colep:KaHMEe MPHKJIATHOIO
NPOU3BOACTBEHHBIX MOJyJIst)

npoueccoB ¢ IMnMoOMoOIbLIO

HpaKTI/I‘{eCKOe 3aHATUC

K 1.2,3
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rpaukoB QyHKIHIA 18. Onucanne mpoM3BOJICTBEHHBIX MPOLIECCOB C MOMOMIBIO IPahUKOB (PYHKITHIHA
19. Hcnonb30BaHHE CBOMCTB TPUTOHOMETPUYECKHX (YHKUUH B NPO(heccCHOHATBHBIX

3a/1a4ax
Tema 4.8 Ooparubie | Comepikanue yueOHOTO MaTepuasa
TPUTOHOMeETPUYeCKHe Ob6parnbie Tpuronomerpuueckue Gpynkuun. Mx cBolicTBa u rpaduku
pyskuun 1
KombunmnpoBanHnoe 3anstue
Tema 4.9 Conepkanne yaeOHOro MaTepuasa
Tpuronomerpuuyeckue VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
YPaBHEHHUSA U TPUTOHOMETPUUECKUX YPABHEHUIM OCHOBHBIX THIOB: MPOCTEUIINE TPUTOHOMETPHUUECKHE
HepaBeHCTBa YpaBHEHUS, CBOJAIIMECS K KBaJpaTHBIM, pElIaeMble pa3IOKEHHEM Ha MHOXHUTEIH, 8
ogHopoHbIe. I IpocTelire TPUroHOMETPUYECKIE HEPABEHCTBA
KomOunupoBanHoe 3aHsTue.
Tema 4.10 Cucremsl | Conepxanue ydeOHOTo MaTepuaa
TPUITOHOMETPHYECKHX CucteMsbl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 1
YPaBHeHUil KombuampoBanHoe 3anstrie
Tema 4.11 Pemenune | ConepkaHnue yueOHOro MaTepuana
3aaa4 ocHOBBI | [IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPOKECHUM. PelieHne TpUTrOHOMETPHUYECKUX
TPUTOHOMETPHH. ypaBHEHU U HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIMA. 2
Tpuronomerpuueckue KountponsHas paborta
GyHkun
CamocTtosrenpHas padoTta 18
CocraBienue Mojenu TpUroHoMmerpuueckoro kpyra. CocraBinenue 3amgau «I'pagycHas W paguaHHas MEphI YIJIOBY.
CoobOmenne «Onpenenenue TpuroHomeTpuueckux ¢Gynkuuity. CooOmenne «CBOWCTBA CHHyCa, KOCHHYCay.
CooOmienne «CBoiicTBa TaHreHca, koranreHca». Cocrapienue Tabmauipl «Tpuronomerpudeckue GyHKIIMH YUCIOBOTO
aprymenTtay. Tabmuua «®Dopmyinsl npuseneHus». CooduieHne «PopMysbl CI0KEHUS U ux cieactsus». CooliieHue
«Dopmynel  aBoitHoro yria». CooOmenue «@DopMyabl CyMMbl W Pa3HOCTH TPUTOHOMETPUYEKHUX (DYHKLIUI.
Harnsagnoe mocobue «I'padux dynkumm y=sinx». Harnsagnoe mocobue «I'padux dynkumm y=cosx». Harmsanoe
nocobue «I'padux pynkunuu y=tg x». Harmsnnoe mocobue «I'padux dpynkmuu y=ctg x». CoobuieHne «ApKCUHYC,
apkkocuHyc». CooOmieHne «ApKTaHTeHC, apKKOTaHreHc». HarnmsgHoe mnocoOue Mo  pelleHuIo  MPOoCTeHIINX
TPUTrOHOMETpHUeCKMX ypaBHeHMH. Harmsgnoe mnocobOue «IIpeoOpasoBaHue rpaduKOB TPUTOHOMETPUUECKUX
byukuity. [Ipesenranus «O6paTHbIe TPUTOHOMETPUYECKHE PYHKIIUN
Paznea 5. 8

KoMmiekcHbIe yncia

Tema 5.1 Kommiekcubie | Conepikanue yueOHOro Marepuasia

yucjia IloHsATHE KOMIIJIEKCHOTO 4YHCIA. COHp}I)KCHHBIC KOMIUJICKCHBIC 4YHMCJIa, MOAYJIb U
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apryMeHT  KOMILIEKCHOro  yuciaa. Popma  3amMcu  KOMIUIEKCHOIO — 4HUCIIA
(reomeTrpuueckas, TPUTOHOMETpUYEcKas, anredpanyeckas). ApupmeTndeckue IecTBUs
C KOMIUIEKCHBIMU YHCIaMU

KombunmnpoBanHoe 3ansitue

Tema 5.2IlpumeHenne
KOMILJIEKCHBIX YHCeJI

[IpakTHueckoe 3aHsTHE

20. IIpyMeHeHne KOMIUIEKCHBIX YHCENl

21. BeinosHeHNE pacuyeToB C MOMOIIBI0 KOMIUIEKCHBIX YUCEIL.

22. BemnonHeHne apupMeTHYeCKUX JAeUCTBUS ¢ KOMIUIEKCHBIMU YHCTIaMHU.
23. O3HakoOMJIEHHE C IPUMEpPaMH UCII0JIb30BAHNS KOMITJIEKCHBIX YHCE

CamocrosiTesibHas padoTa

CooOmenne «KommiekcHbie uucna». CooOuienue «l'eomerpuyeckas GopMa KOMIUIEKCHOTO uuciay. CooOliieHue
«Tpuronomerpudeckas Gpopma KoMIIeKCHOTO yncnay. Coobmenne «Onepanuy HaJl KOMIUIEKCHBIMU YUCIIaMI.

Paznen 6. IlpousBognasi
byHkuumn, ee
NpUMeHeHue

39

Tema 6.1 IHousitue
NMPOU3BOAHOI. DOpMYJIbI
u npaBuJIa
auddepennupoBanus

Cosiepkanme yaeOHOTO MaTepuaa

OnpeneneHre YUCIOBOM IMOCIIENOBATEILHOCTH M CHOCOOBI ee 3amaHus. CBoiCTBa
YHUCIIOBBIX TociefoBarenbHocTel. OmpeneneHue mpezena MOCIEIOBATEIbLHOCTH.
Brruucnenue mpenenoB nocnenoBarenbHocTel. [Ipenen dyHknu Ha OECKOHEYHOCTH.
[Ipenen ¢ynkiuu B Touke. [Ipupamenue aprymenta. [lpupamenue ¢yHkmuu. 3amgadu,
NPUBOJAIINE K TIOHATHUIO MPOU3BOAHOW. OrnpenesieHUe MNPOU3BOJHON. AJTOPUTM
OTBICKAHUsI TPOU3BOTHOU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.2 IlpousBoaHble
CYMMBlI, pa3HocTH
Npou3BeIeHUsI, YACTHOT O

CopepxaHnue yueOHOro MaTepuaiia

Dopmynsl quddepennnponanus. [Ipasuna nuddepenunpoBanms

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.3 IlpousBoaHble
TPHTOHOMETPHYECKHX
(pynkumii. Ilpoussoanas
CJI0KHOH (PYHKIUH

CopepxaHnue yueOHOTro MaTepuala

Omnpenenenue cnoxHoi ¢yHkuuu. IIponsBoaHas TPUTOHOMETPUYECKUX (YHKIIMH.
[TpousBoHas clOKHON (HYHKLIUHU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.4
I'eomerpuyecknii cMbICI
NPOU3BOIHOM

CogepxaHue yueOHOTO MaTepralia

I'eomerpuueckuii  cMbICT  MPOU3BOAHOM  (YHKIMH — yIJIOBOM  KOA(p@UIHMEHT
KacaTenbHOW K rpaduky (YyHKIMM B TOYKE. YpaBHEHHE KacaTelbHOH K Tpaduky
(GyHKUIMU. AJTOPUTM COCTABIICHHSI ypaBHEHUs KacaTeIbHOU K rpaguky ¢pyHkuuu y=f(x

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 1.2,3
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KoMOuHupOBaHHOE 3aHITHE

Tema 6.5 ®uznueckmii
CMBICJI TPOM3BOJAHOH B
npodeccuoHAIBLHBIX
3ajavax

Conepkanue ydaeOHOro MaTepuaia

®usnueckuil (MEXaHUYECKU) CMBICI MMPOU3BOJHON — MIHOBEHHAs CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

KombunupoBanHoe 3anstue

Tema 6.6 IlousaTtHe o

[IpakTrueckoe 3aHsTHE

24 VI3ydeHue MOHSATHS M CBOWCTB HEMPEPHIBHON (DyHKIHH.
25 [IpumeHeHue anropuTMa peleHusl HEpaBEHCTB METOJIOM HHTEPBAJIOB

HeNpepbIBHOCTH
pynkuumn. Meton
HHTEPBAJIOB
Tema 6.7 MOHOTOHHOCTH
GyHkuum. Touxku
IKCTpeMyMa

Coneprxkanue yaeOHOro MaTepuasa

Bo3spacranue u yObiBaHue (PyHKIIMH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (YHKUUU
3HaKy Npou3BOJHOW. [ToHSTHE TPOM3BOMHON BBICIIETO MOPSAJKA, COOTBETCTBHE 3HAKA
BTOPOM MPOU3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpe3Kke. 3ajaud Ha
MakCUMYM ¥ MUHMMYM. [IOoHATHE acUMOTOTHI, COCOOBI MX OMpenesieHUs. AJITOPUTM
rccienoBaHus GYHKIMU U TOCTPOEHUS ee rpaduka ¢ MOMOIIbI0 MPOU3BOIHON. [IpoOHO-
TuHenHas QyHKIHs

KombOuaMpoBaHHOE 3aHsTHE

Tema 6.8 UcciaemoBanme
dyHKkuuii u mocrpoenue
rpagpuxkoB

Coneprkanue yueOHOTO MaTepraa

HccnenoBanne GyHKIIUU U IOCTPOCHHE TPadUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 Hanoouniuee u
HANMeEHbIIee 3HAYCHHA
byHkuun

Copepxanue yueOHOro Marepuaia

Haxoxnaenue wnHauOonbliero M HAMMEHBLIET0 3HA4YeHUN (QYHKUUN, M[OCTpPOEHHE
rpaKOB MHOTOWJIEHOB C MCIIOJIb30BAHKUEM arapara MaTeMaTHYeCcKOro aHaan3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10 Haxo:kmenue

ONTHMAJILHOI'0
pe3yjbTara ¢ NOMOLIbIO
NPOU3BOAHOM B

NPAKTUICCKHUX 3aavdax

IIpogeccuonaiLHO-OpHEHTHPOBAHHOE cojep:KaHue (codep:kaHHe NPUKJIATHOIO
MOJ1YJIfA)

HpaKTI/I‘ICCKOG 3aHATUC

26. U3yunth MeTOJ pelieHHs 3aJad 4Yepe3 IMOWCK HauOONbIIEro W HAUMEHBIIETO
3HAYEHUS.

27. BeruucneHne HanboabIIero (HauMEeHbIIEro) IepuMeTpa.

28. Beruncnenue HanbombIIel (HauMeHbIIeH ) MIOoIaIu.

29. Beruncnenne HanboIbIIero (HaMMEeHbIEro) 00bEMa.

30.Pemienne 3a1a4 ¢ SJKOHOMUYECKUM COACPKAHUEM.

31. PemeHue pa3nuyHbIX 3a/1a4 Ha HanOomblee(HAaNMEHbIIIEee) 3HAUCHHUE.
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Tema 6.11 ConepxaHue yaeOHOTO MaTepualia
Pemenne 3apa4. | @opmynsl ¥ mpaBmna auddepenurpoBanus. MccnenoBanue (yHKIUNA € HOMOIIBIO
IIpoussoanass ¢yHkuum, | npousBoaHoil. Hanbosbiiee n HanmMeHblee 3Ha4YeHUsT QYHKITUU 2
ee MpUMeHeHne KonTponpsHas pabora
CamocTrosrenpHas padorta
Coobmenne «CrocoObl 3amanusi (yHkuum». HarmsmHoe mocobume «Buasl ¢ynkuumity. Coobmenune «Oomacth
OTIpeNieNIeHUs] M MHOKECTBO 3HadeHud ¢(yHkuum». CooOmenue «YUYérapie u HeuéTHble (GyHKUIUU». CocraBieHHE
cxeMbl ucciaenoBanust ¢pyHkuuu. Coobmenue «Urenue rpaduxos ¢yHkumit». CooduieHne «CpoicTBa (QyHKIUI.
CooOmenne  «OOpatHble  QyHkuum». CooOmenue «Cnoxnas  ynkuus». Ilpesenrauus  «Yuciaosbie
nocienoBarenbHocTd. Coobmenne «lIpenen mocnenoBarensHoCTHY. CooOmienne «lIpousBomnas». Tabnuia 22
«Dopmynel  qudpdepenunpoBanusy. Cooduienue «llpaBuna BeluMciIeHHs Npou3BOAHBIX». (CocTaBiieHHE 3ajad
«IIpomsBoanast cinoxHoi ¢yHkun». Coobmenne «Haxoxnenue mpom3BoaHbix». CooOmienune «KacatenpHas K
rpadpuxy ¢ynkuun». CocraBrneHue npukiagHbix 3agad. CooOmienue «MccnenoBanue (yHKIMH C TOMOIIBIO
npou3BoiHOM». CocTaBieHne NpukiIaaHbiX 3aaa4y «HauOonbiiee n HanMeHbllee 3HadeHUs GyHKIuM». CooblieHne
«Bropas npousBogHass». Joknan «II[pumeHenre mponu3BOHOM.
Paznea 7. 10
IlepBooOpa3nas
byHkun, ee
NpUMeHEeHHe
Tema 7.1 Copnepxanue yueOHOro Marepuala 2
ITepBoobpasHas 3ajaya O BOCCTAHOBJICHMM 3aKOHAa JABHMXKEHMs IO H3BeCTHOW ckopocTH. IlonsTue
pyHKumAN. IlpaBuia uHTerpupoBanus. O3HAKOMJIEHHME C MOHATHEM MHTerpaja M I[epBOOOpasHON i
HaX0KACHUs ¢bynkuun y=f(x). Pemienue 3amay Ha CBsA3b MEPBOOOPA3HOM M €€ IMPOU3BOIHOM,
nepBoodpasHEIX BBIUMCIIEHUE [1€pBOOOPAa3HOM 111 JaHHON GyHKImuU. Tabnuua hopmyit Ui HaX0XKICHUS OK-01, OK-02,
nepBooOpa3HbIX. M3yueHue npasuiia BBIYUCICHNUS IEPBOOOPa3HOM OK-03, OK-04,
KoMOUMHMPOBaHHOE 3aHATHE OK-05, OK-06,
OK-07
Tema 7.2 Cogepxanue yueOHOTo MaTepuala 2 K 1.2,3
Heonpenesennbli "
. [ToHsTHE HEONPEIEIIEHHOTO UHTErpajia
onpeaeJeHHbIH
Kom0OuHupoBaHHoe 3aHsTHE
HHTEerpajibl
Tema 7.3 Iaomans | ConepikaHue yueOHOro Marepuasa
KPHMBOJIMHEHOI 3aaum, MPUBOAIINE K MOHATHIO ONPEAEICHHOIO MHTErpajia — O BBIYUCICHUN TUIOIIA N
Tpaneuuu. ®opmyJia | KpUBOJIMHEWHON Tpameuuy, O nepeMenieHuu Touku. IloHaTne omnpeaenéHHOro 2
Hbrorona — JleitOnuna uHTerpana. l'eomeTpudeckuid M (QU3MUECKUIl CMBICT ONPEAETICHHOTO WHTErpaja.
®opmyna Herotona— Jleitbauia
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KoMOuHupOBaHHOE 3aHITHE

Tema 7.4 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE CoO/ep:KaHue (coaep;kaHHe INPHUKJIAJTHOIO
OnpeneJieHHBII MOTYJIs1)
HHTErpaJj B )KU3HU [IpakTnueckoe 3anarue
= 2

32. Ilpumenenue dopmyiasl Hetorona — JleiioHuma

33. PemieHue 3aa4 Ha NPUMEHEHUE UHTErpasa
Tema 7.5 CopepxaHue yaeOHOT0O MaTepralia
Pemenue 3agad4. | [lepsooOpaznas ¢pynkuuu. [IpaBuia HaxoxaeHus nepBoodpasubix. Ee npumenenue
IlepBooGpa3nasn KonTtponrHas paborta 2
byHkuum, ee
NpUMeHeHue
CamocTtosrenpHas paboTta 5
[Ipesentamms «UuTerpam». CooOmienue «Boruucnenune wuntTerpanoy. CoobOmenne «llmomans KpUBOJIUHEHHON
tpaneuun». Coobmenue «lIpumenenne nuterpana B pusnke u rexuuke». CocTaBieHrne TPUKIAIHBIX 3a1a4.
Paznex 8. 43
MHOrorpaHHMKM M TeJia
BpallleHHus
Tema 8.1 Bepmmnbl, | Coaepkanue yueOHOro MaTepuana
peOpa, rpanu | [Tonstue wmHororpaHHuka. Ero snemMeHTHI: BepmuHbl, peOpa, TpaHu. Jluaronais.
MHOI'OrPAHHHKA Ceuenue. Bolnykiible ¥ HEBBITYKIIbIE MHOTOIPAHHUKHU

KomOunupoBanHoe 3ansrue 2
Tema  8.2IIpusma, ee | Comeprkanue yueOHOro MaTepuana
cocrapJisiiomue, ceyenue. | [lousarue npusmel. Ee ocHoBanusi u OGokoBbie rpanHu. Beicota npusmel. Ilpsmas u OK-01, OK-02,
Ilpsmass u mnpaBuabHasA | HakIoHHAsg npusma. [IpaBunbHas npusma. Ee ceyenue OK-03, OK-04,
NPHU3MBbI KomOunupoBanHoe 3aHstue 2 OK-05, OK-06,
Tema 8.3 Copeprxanue ydeOHOro MaTepuana OK-07
IHapajuenenunen, Kyo. | [lapamienenunen, cBoiicTBa MPsAMOYroJbHOTO Hapaiienenunena, kyo. Cedenue kyoOa, K 1.2,3
Ceuenne Ky0a, | nmapasuienenumnena
napaJuiejienumnena Kom0OuHupOoBaHHOE 3aHATHE 2
Tema 8.4 Impammna, ee | ConeprkaHue yueOHOro Marepuasia
cocraBJisiiomue, ceyenue. | [lupamuna u ee snementsl. Ceuenne nupamuisl. lpaBunbHas nupamuaa. YcedeHHas
IIpaBuibHasg nUpaMmuiaa. | TEpaMua
YceueHHass nupamMuaa 4

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5

BokoBas " MoJIHASA

CopepxaHue yueOHOT0o MaTepualia

IInomans OOKOBOM U MOJIHOM MOBCPXHOCTU NPU3MBI, ITMPAMHUIbI
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MOBEPXHOCTH IPpU3MbI,
MApaMHUabI

KomMOuHupoBaHHOE 3aHITHE

Tema 8.6 Cummerpusi B
Ky0e, mapajulesenumnene,
npu3mMe, NUpamMm/je

Conepkanue yqaeOHOTO MaTepuaia

CuMMeTpusi OTHOCUTENBHO TOYKH, MpsAMOM, IulockocTH. Cummerpuss B KyoOe,
napajulesienunene, npusMe, nupamuie

KombunmnpoBanHnoe 3anstue

Tema 8.7 IIpumepsl
CHUMMeTpHil B npodeccun

IIpodeccuonaNbHO-OPHEHTHPOBAHHOE coJep:KaHHe (coaep:KaHHe IPHKJIAJIHOIO
MOYJIsl)

[IpakTHueckoe 3aHsaTHE

34. CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

35. Penienne npakTUKO-OPUEHTUPOBAHHBIX 3a7a4 " CeueHust npu3mbl"

36. Pemienue npakTUKO-OPUEHTUPOBAHHBIX 3a4a4. "[1momaam moBepXHOCTH MPU3MBI"
37. Penienre npakTUKO-OPUEHTUPOBAHHBIX 3a7a4 "CeueHus: nupamMmuibl"

38. Penienre npakTUKO-OpPUEHTUPOBAHHBIX 3a1a4 "[l1omany moBepXHOCTH MUPaMUIbI"
39. PemeHne MNpPaKTUKO-OPUEHTHPOBAHHBIX 3amad  "[lmomanu  MOBEPXHOCTH
MHOTOTPaHHUKOB'".

Tema 8.8 IlpaBuibHbIe
MHOTOTPAHHUKH, 170¢
cBOlicTBa

IIpakTrueckoe 3aHsTHE

40.PaccMOTpeTh CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB

Tema 8.9 miamuap, ero
cocraBiasione. Ceuenue
HHJMHIpPA

CopepxaHue yueOHOro Marepuaia

Hunuaap u ero snementsl. CeyeHue HWIMHIpA (MapaiieIbHOE OCHOBAHHUIO U OCH).
Pa3Beprka nununapa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.10 Konyc, ero
COCTaBJISIIOLIHE.

IIpodeccnoHabHO-OPUEHTHPOBAHHOE COJepPKaHUE (coAep:KaHue TPHUKJIIAJTHOIO
MOJYJIs1)

KOHYC 1 €TI0 3JICMCHTHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.11 YceyeHHBIH
KOHYC. Ceuenne
YCEUYEHHOI 0 KOHYCa

Copepxanue yueOHOro Marepualia

YceuenHnslil konyc. Ero oOpasytoras u BeIcoTa.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.12 Ceuenmne
KOHYCa

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAepKaHUE (COoaepsKaHHe INPHKJIAJTHOIO
MOJYJIst)

CeucHue KOHYCa (HapaJIJICJ'IBHOC OCHOBAHHUIO M MPOXOJAIICe UYCpEe3 BepI_HI/IHy),
KOHHUYCCKUC CCUCHU. Pa3BCpTKa KOHYCa. CeucHue YCCUCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 8.131Hap u cdepa,
UX CeYeHus!

Conepkanue ydaeOHOTO MaTepuaia

[Iap u chepa. Bzaumuoe pacnonoxenue chepsl u iockoctu. Ceuenue mapa, chepsl

KoMmOuHupoBanHoe 3aHsITHE 2
Tema 8.14ITousitue 06 | Comeprkanne yaeOHOrO MaTepuana
o0beme Tesaa. | [Toustue 06 o6veme Tena. OO6beM Kyda W MPAMOYTOJIBHOTO Mmapayienenumneaa. Oobem
OTtHoweHne 00beMOB | Tpu3Mbl U mUIHHApA. OTHOMIEHHE 00BEMOB MOJOOHBIX Tel. ['€OMEeTpHUYECKH CMBICT 4
NMOJA00HBIX TeJ omnpenenuTens 3-ro nopsaKa
KombunmnpoBanHoe 3anstie
Tema 8.1506bembl  m | ConmepikaHue ydeOHOTo MaTepuaa
TLIoMAM  MOBEPXHOCTEN | G onpr pamie! i koHyca. OGbeM mapa. TlTommam moBepXHOCTel Ten 4
el KombunmnpoBanHoe 3anstuie
Tema 8.16KomOunamuu | [Tpaktnueckoe 3ansatue
MHOTOTPAaHHUKOB M TeJ | 4] Haxoxaenue miomaaeid 1 00béMOB KOMOWHAIMI MHOTOTPAaHHUKOB
BpalieHus 42 HaxoxaeHwue mioniaieid 1 00b6MOB KOMOWHAIMNA TEJ BPAIICHHS. 3
43 Haxoxaenwue mioniaaeid 1 00bEMOB KOMOMHAINI T€OMETPHIECKUX TEIl
Tema 8.17 [IpakTrueckoe 3aHsTHE
I'eomeTpuueckue 44 .Vicnonp3oBaHME KOMOHWHAIIM MHOTOTPAHHMKOB M TEJl BpAIICHUS B TPAKTHUKO-
KOMOMHALUH Ha | OpPUEHTUPOBAHHBIX 33j/1a4a 1
NpPaKTHKe
Tema 8.18Pemenne | Conepxkanue yueOHOTO MaTepuasia
3aga4. Muororpanauku | O6beMbl U IJIOAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
U TeJjla BpallleHHus KonTtponsHas pabora 2
CamocTtosrenpHas padoTta
[Ipesentanus «MuororpanHuku». Harmsnnoe mocobue «Pa3éptka mHororpanHuka». CooOmenue «lIpuzmay.
CooOmenne «Ceuenus npusMbly. Jloknan «llapannenenunensi». CooOmenue «bokoBas W mMoJHAS MOBEPXHOCTH
npu3Mbly. Coobmienne «O0bEM mpu3mbly. CocCTaBleHHE 33/1ad HA BBIYMCICHUE ILJIOIMIATN MOBEPXHOCTU IMPHU3MBI.
CocraBnenue 3amady Ha BbluMcleHue oObema mnpusMmbl. Coobmenue «Bumasl mupamumy. Coobuienne «CedeHus
nupamuae». Coobmenue «Yceuénnas nupamuga». Cocrabienue 3amady «O0béM nupamuey. CocTaBieHUE 3aaa4y 22
«[Mupamupa». [lpesentanus «MHOrOrpaHHUKH B XU3HH M B mpupone». Coobmenue «{umuamp». CooOuieHue
«Konyc». Coobuienue «Yceu€HHblii koHyc». CocTaBieHue 3a7ad ¢ MpodeccuoHambHOM. HapaBiIeHHOCThIo «Tena
Bpamenus». [Ipesenranus «CuMMeTpus B IpUpoe, apXUTEKType, TeXHuke, B ObITy».Coolmienne «Tena BpamieHus B
Hare »u3Hm». CocTaBlIeHHE MPUKIATHBIX 3a7a4.
Pasznen 9. Crenmenn wu 20 OK-01, OK-02,
KOPHH. CreneHHnas OK-03, OK-04,
dynkuus OK-05, OK-06,
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Tema 9.1 Crenennas

Conepkanue ydaeOHOTO MaTepuaia

OK-07

¢byHnkuus, ee cBolcTBa [ToHsiTue KOpHS N-OM CTENEHU M3 JCUCTBUTEIBHOrO uucia. OyHkuun y = Vx  ux 1K 1.2,3
cBoiicTBa u rpaduku. CBOICTBA KOPHSI N-Ol CTCTICHH
KombunmnpoBanHoe 3anstuie 4

Tema 9.2 ConepxaHue yaeOHOTO MaTepralia

IIpeodpa3oBanue [IpeoOpa3oBaHue HppallMOHAIBHBIX BbIPAXKEHUM

BBLIPAKEHUH ¢ KOPHAMH | KOMOMHHPOBAHHOE 3aHSATHE 4

n-0ii CTeneHu

Tema 9.3 CsoiicTBa | Conepkanue ydeOHOro MaTepuasia

cTeneHu ¢ | [lonarue crenenu ¢ parMoHAIBHBIM MOKa3aTesneM. CTeneHHbie GyHKIIMU, UX CBOMCTBA U

PALMOHAJIBHBIM U | rpaduKu

JeHCTBUTEILHBIM KombuampoBanHoe 3anstrie 4

NMOKa3aTeJAMHI

Tema 9.4 Pemenue | Conepkanue yaeOHOTo MaTepuaa

HPPALMOHATbHBIX PaBHOCWIIBHOCTD MppAIMOHAIIBHBIX YPAaBHEHHI W HEPABEHCTB. METOJbI MX pEIICHUS.

YPaBHEHHIl U HepaBeHCTB | PenieHne nppalmoHaIbHBIX YPAaBHEHUI U HEPABEHCTB
KoMOMHUPOBAHHOE 3aHATHE 6

Tema 9.5 Crenennm u | CoaepxaHue yueOHOro Marepuana

KOpPHH. Crenennas | Onpenenenne creneHHOW QyHKIuU. Mcmonb3oBaHWEe €€ CBOWCTB TPH  pEIICHUH

pynkums YpaBHEHUH U HEPABEHCTB 2
KonTtponbHas paborta

CamocTtosrenpHas padoTta

Coo6menne «Crenennas ¢pynkius». Coobmenue «/lerictBus ¢ kopasmmy». CocraBinenue 3ananuii «[IpeodpazoBanue

UppaluoHaNbHBIX  BbIpaxeHuit». Coobmenue «UWppaunonanbHble ypaBHeHus»». (CocTaBieHue 3agad ¢

MPEAOCTABICHUEM JTAJIOHOB OTBETOB «PellleHne pa3nuuHbIX UPPALMOHAIBHBIX YypaBHeHUI». Jlokinan «Tunsl ?

UppalMoHANbHBIX ypaBHeHMiD». [Ipesenrtanusi «CpoiictBa crtemeHun». CooOuieHne «J{edCTBUS CO CTETECHIMI.

CocraBieHue 3a1a4 ¢ IpeaoCTaBIEHUEM 3TaJIOHOB 0TBETOB «IIpeobpa3oBaHne CTENEHHBIX BHIPAKEHHID.

Pasznea 10. 18

e OK-01, OK-02,

OK-03, OK-04,

Tema 10.1 CopepxaHue yueOHOTo MaTeprala OK-0 5’ OK-06

IHoka3aTenbHast Crenenb ¢  TPOM3BOJIBHBIM  JICUCTBUTENBHBIM  MokazareneM.  OmnpeneneHue OI,<—O7 ’

(pynkuus, ee cBoiicTBa nokazatenbHOW (YHKIMU, ee CBoicTBa U Trpaduk. 3HAKOMCTBO C MPUMEHEHUEM 1K 1.2.3
MoKazatenbHOW (YHKIMU. PemieHne mokazaTreabHBIX YpaBHEHUH (QYHKIMOHAIBHO- 7
rpaduuecKuM METOIOM 4
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KoMOuHupOBaHHOE 3aHITHE

Tema 10.2 Pemrenue

HpaKTqucxoe 3aHATUC

NnoKa3aTeJbHbIX
ypaBHe}mﬁ N HEPABCHCTB

45. Pemenue npocTelInX NOKa3aTeIbHbIX YpaBHEHUN
46. Perienue nokasareiabHbIX YpaBHEHUN METOJIOM BBE/IECHUS HOBOW IEPEMEHHOMN

47. PerieHue nokasareiabHbIX YPaBHEHUN METOJ/IOM Pa3JIO’KEHUS HA MHOXKUTEIU 8
48. PenieHue nokasareiabHbIX YPaBHEHUN METOJ/IOM MOWIEHHOTO JIEIEHUS
49. Penienue nokasareiabHbIX YPaBHEHUN METOI0M TPYIIIUPOBKU
50. Pemenue nokasaTeNbHbIX ypaBHEHUH (QYHKIIMOHAIBHO-IPaUUECKUM METOOM.
51.Pemenre npocTelnx noka3areabHbIX HEPABEHCTB
52. Pemienue nokasaTelIbHbIX HEPABEHCTB
Tema 10.3 Cucremsl | Conepxanue ydeOHOro MaTepuaa
N0KAa3aTeJbHbIX Pemenue cucreM noka3aTelbHbIX ypaBHEHUN
YPaBHeHUil KombuampoBanHoe 3anstre 4
Tema 10.4 Pemenue | Conepkanue ydeOHOTo MaTepuaa
3aga4y. Iloka3arenbHas | Penienue mokasaTeNnbHBIX ypaBHEHUN METOJIOM YpaBHUBAHUS MOKa3zaTeled U METOA0M
pynkums BBEJICHUS HOBOM NEpeMEHHON. Penienne nmokasaTeslbHbIX HEPABEHCTB
KontponbHas padota 2
CamocrostensHas pabora
CoobOmenne «llokazarenbHass ¢ynakmus». CooOmenue «llokazarenpHbie ypaBHEHHs». CooOmenne «Tumbl 3
ITOKA3aTEIbHBIX YPABHCHUI.
Pa3znen 11. Jlorapu¢mbl. 30
Jlorapudpmudeckas
GyHkuus
Tema 11.1 Jlorapudm | Conepkanue yueOHOro MaTepuana
yucaa. Jecaruunbiii u | Jlorapudwm yncna. JlecITHUHBIN 1 HATYpalbHBIN JJOorapu(Mbl, YUCIIO €
HATYPaJIbHbIN KomOunupoBanHoe 3anstue OK-01, OK-02,
Jorapu(pmpl, YUCJI0 € 4 OK-03, OK-04,
Tema 11.2 CsoiictBa | CoaepkaHue yueOHOro MaTepuana OK-05, OK-06,
Jgorapupmon. Omnepanus | CroiictBa norapudmon. Onepanus JorapuGMUpOBaHHUS. OK-07
Jorapugpmuposanus KomMmOuHupoBaHHOE 3aHATHE 6 [K'1.2,3
Tema 11.3 CopepxaHue yueOHOT0O MaTepralia
Jlorapngmuyeckas Jlorapudmuueckast QyHKIMS U €€ CBOHCTBA
(yHkunus, ee CBOHCTBA Kom0OuHHpOoBaHHOE 3aHATHE 2
Tema 11.4Pemenne | Conepxanue yueOHOro MaTepuana
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JorapupMu4ecKux
yYpPaBHeHMii 1 HEPABEHCTB

[onsitue norapudmuueckoro ypaBHeHus. Onepanusi NOTEHIUPOBAaHUS. TpU OCHOBHBIX
MeTO/Ia peIIeHHs IOrapu(PMUUECKUX YPaBHEHUH: (PYHKIMOHAIBHO-TpadUUeCKuil, METO
MOTCHIIMPOBAHMSI, METOJ  BBEACHHS HOBOM mepeMeHHO#. Jlorapudmudeckue

HEPaBEHCTBA 10
KombunmnpoBanHoe 3anstue
Tema 11.5Cucremsi | Conepxanue yaeOHOTO MaTepralia
JorapupmMuyecKux ANroput™M pelieHuss CUCTEMbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapupMuuecKux
YPaBHEHU YpaBHEHUH U HEPABEHCTB
KombunmnpoBanHoe 3anstuie 4
Tema 11.6 Jlorapupmsl B | IlpodeccnonanbHO-OpUeHTHPOBAHHOE coJep:kaHHe (coep:KaHMe TPHUKJIATHOIO
Npupo/Je U TeXHUKe MOJLYJisl)
[IpakTrueckoe 3aHsTHE
53. Ilpumenenue norapudma 2
54. Vzyyenue noustus "Jlorapudmuueckas cnupaip"
Tema 11.7Pemenne | Conepxanue yueOHOTO MaTepraita
3ajad4. Jlorapugmsl. | Jlorapudmudeckas ¢pyHkius. Pemenne npoctedmmx gorapuMIUUEcKuX ypaBHEHHUH
Jlorapupmuyeckas KonTponbHas paboTa 2
GyHkuus
CamocrosTensHas pabora
Coo6menne«Jlorapupmuueckas Gpyakmus». [Ipesenranus «JIorapudmery. Coobmenue «JlecaTHaHpIi 1 HATYpPATbHBI 6
norapudmer»y. Coobmienue «Jlorapudmuueckue ypaBHeHus». Coodmienne «CrocoObl pemeHus JorapuhMUIecKuX
ypaBHeHU». [IpesenTanus «lIpumenenue norapudmony.
Paszgen 12. 6
MHoxecTBa. JJ1e€MEHTbI
Teopuu rpagos
Tema 12.1MHoxkecTBa CopepxaHnue yueOHOro MaTepuaa
[Tonsitue muoxxecTBa. [logMHOXkecTBO. Onepanuu ¢ MHOXKECTBAMHU
Kom6uHupoBaHHOE 3aHsTHE 2
Tema 12.2 I'padnr IIpaxkTrueckoe 3aHsTHE
55.13yuenue nousatus rpada
56. Paccmotpers knaccugukanuio rpados. Cs3HbIM Tpad, nepeBo, LUK rpad Ha 2
IJIOCKOCTH
Tema 12.3 MuoxectBa u | IIpodeccnonabHO-OpUEHTHPOBAHHOE cOJepKaHHe (CoAep:KaHMe MPHKJIATHOIO
I'pagnr MOJLYJIst)
IIpakTuyeckas pabora 2
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57. PellieHue NpUKIAIHBIX 33/1a4 110 TEME MHOXKECTBA
58. Pemienue 3a1a4 Ha mpuMeHeHUE rpadoB

CamocrostenbHas paboTta

Coobmenne «MuoxectBo. IlogmuoxkectBo». Ilpesentamms «Omnucanue peanbHBIX CHTYyallMd C TOMOIIBIO 5
MHOKecTB». Coobuienne «I'pade». [Ipezentanus «Ipumenenne rpagdos». CocTaBieHUe MPUKIAIHBIX 331a4.
Paznen 13. DuemeHTHI 26
KOMOUHATOPHUKH,
CTATUCTUKH W TeOpPUH
BEPOATHOCTEM
Tema 13.10cHoBHBIe | Conepkanue ydeOHOro MaTepuaa
MOHATHS [lepecTaHoBKH, pa3MeIIEHUs, COUETaHUSI.
KOMOMHATOPUKH 6
KomOunupoBanHoe 3aHsTue.
Tema 13.2 CobbiTHe, | Conepxanue ydeOHOro MaTepuaa
BEPOATHOCTL  cOObITHA. | COBMECTHBIE U HECOBMECTHBIE COOBITHUS. Te€opeMbl O BEPOSITHOCTH CYMMBI COOBITHIA.
Ciio’)keHHe M yMHOKeHHe | YCIOBHAs BEpPOSTHOCTh. 3aBUCHMbBIE M HE3aBUCHMBIE COOBITHSA. TeopeMbl o
BepOSITHOCTEH BEPOSATHOCTH TIPOU3BEIACHUS COOBITHH.
6
KombOuaMpoBaHHOE 3aHsTHE OK-01, OK-02.
Tema 13.3BepositHocth B | [IpodeccnoHa/IbHO-OPMEHTUPOBAHHOE CoOJep:kaHHe (coaeprkaHue TMPHUKJIATHOTO OK—03’ OK-04
npodeccuoHAIbLHBIX MO/1YJIfA) OK-OS’ OK—O6:
3ajgayvax [IpakTuueckoe 3aHsTHE OI,<—O7
59. OrneHka BEpOSTHOCTH COOBITHSI. MK 1.2.3
60. Haxosx1eHre moJTHOM BEepOSTHOCTH COOBITHIA. 2 ’
Tema  13.4/luckpernas | Coxepkanue yueOHOro MaTepuana
caydaiiHas  BeJH4YMHA, | Buapl cnyuaiinpix BenuuuH. OmnpeneneHue AUCKPETHOHN ClIyd4ailHOW BENMYUHBI. 3aKOH
3aKOH ee pacnpeneaeHus | paclpe/eleHus TMCKPETHON ClIy4ailHON BeInYuHbl. Ee YnCIoBbIe XapaKTepUCTUKU
KomOunupoBanHoe 3aHstue 2
Tema 13.53apaum | Coneprxanue yueOHOTO MaTepuana
MaTeMaTH4YeCKOu Bapuaunonnsiii  psa.  Ilonmuron 4yactor u  ructorpamma.  CratucTHYecKHe
CTATHCTHKH XapaKTePUCTUKH psifia HAOII0aeMbIX JTaHHBIX
KomMmOuHupoBaHHOE 3aHATHE 4

Tema 13.6 CocraB.ienue
TabJMI M AUArpaMMm Ha
NpaKkTuKe

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/AepKaHUe (CoaepsKaHHe INPHKJIAJTHOIO
MOJYJIst)

HpaKTI/I‘{eCKOe 3aHATUC

61. OcHOBHBIC XapaKTCPpUCTUKHU B MaTeMaTUYEeCKON CTaTHUCTHUKH.
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62.IlepBuuHas 00pabOTKa CTATUCTUYECKHIX JaHHBIX
63. I'padmaeckoe mpeacTaBlieHue JaHHBIX
64. Haxosx/ieHue cpeJHUX XapaKTEPUCTHK.

Tema 13.7 Pemenue | Comepxkannue yaeOHOro MaTepuana
3ajad4. DaemMeHThbl | DneMeHTbl kKomMOuHartopuku. CoObITHE, BEpOSTHOCTH coObiTHS. CloXKeHHe WU
KOMOUHATOPHKH, YMHOKEHHUE BEPOATHOCTEN
CTATHCTMKM M TeopuH | KonTponsHas pabora 2
BepOSITHOCTEIH
CamocrositenpHas paboTa 19
Coo6menne «KomOunaropukay. CooOmienue «Daxropuam». CocraBinenue 3amau «Pasmemenusi». CocraBieHue
3amau «llepecranoBku». CocraBnenue 3amau «Coueranus». IIpesentanust «KomOWHAaTOpHBIE COETUHEHUS.
CocraBnenue 3agau «bunom Hprotona». CooOuienne «CBoiicTBa OuMHOMHAIBHBIX KO3(duunentoB». CoobiieHne
«TpeyronpHuk Ilackans». CooOmenune «Kmaccuueckas BeposiTHOCTh». CocraBieHue 3amady  «CroxxeHue
BeposiTHOCcTeN». CocTaBlieHHE 3a/ad «YMHOXKEHUE BepoATHOCTe». (CocTaBieHHWe NPUKIAAHBIX 3a1ad. Jlokman
«Marematuueckasi cratuctuka». Coobmenne«Crocoosr otbopay. CoobOmenne «OOpabOTKa CTATUCTHUECKUX
naHHbIX». [IpeseHtamus «['padudeckoe TpeACTaBICHHE CTATHCTUYECKUX aaHHBIX». CooOmenne «llomuroH.
I'ucrorpammax.CocraBieHue 3a1ad ¢ mpodeCcCHuOHATBPHON HAMPaBIEHHOCTHIO.
Pa3nen 14. YpaBHeHnusi u 26
HEpPaABEHCTBA
Tema 14.1 Copepxanue yueOHOro Marepuala
PaBHOCH/IBHOCTD PaBHocunbHOCTE ypaBHeHU#. Omnpenenenus. OCHOBHBIE TEOPEMBI PABHOCHUIBHBIX
YPaBHEHHMIi. Mertoabl | nepexogax B ypaBHEHHMSX. MeTONbl pelIeHHs] ypaBHEHHil: Mepexo]l OT pPaBEHCTBa
pelLieHust (GyHKLIUH K paBEHCTBY apryMEHTOB JJIs1 MOHOTOHHBIX (YHKLUH, METOJ| pa3IoKEeHUs Ha 4
MHOXUTEIH, METOJ BBEICHUS HOBOW IEPEMEHHOH, (YHKIMOHAIbHO-TpapUUECKHil
METOJ
Kom06uHupoBaHHOE 3aHsTHE
Tema 14.2 | Conepxanue yueOHOro MaTepuaia
PaBHocHIBHOCTD MeTtonpl pelieHHs HEPaBEHCTB: IEpPexXoJ OT CpaBHEHMsI 3HAYeHMH (QYHKIUN K
HEPaBeHCTB. Meroabl | CpaBHEHHIO 3HAU€HMH apryMEeHTOB JJIi MOHOTOHHBIX (DYHKIMI, METOJ MHTEPBAJIOB, OK-01, OK-02,
peuieHus ¢byHKUMOHATBHO-Tpaduueckuii Meto. I'paduueckuit MeTox pelieHuss HepaBEeHCTB OK-03, OK-04,
KomMmOunupoBanHoe 3aHsTHe 2 OK-05, OK-06,
Tema 14.3 YpaBuenusi u | ConepxkaHue yueOHOro Marepuasia OK-07
HepaBeHCTBa ¢ MoayJieM | Onpeznenenue Moxayns. PackpeiTue Moayns no ompenenenuto. [Ipocreiiie ypaBHeHuUs IIK 1.2,3
U HepaBeHCTBa ¢ MoayneM. [IprMeHeHHe paBHOCHIIBHBIX MEPEXOJ0B B ONpPEIETCHHBIX
TUIAX YpaBHEHUH U HEPABEHCTB C MOYJIEM 4
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KoMOuHupOBaHHOE 3aHITHE

Tema 14.4 YpaBHeHus H

Conepkanue ydaeOHOro MaTepuaia

HepaBeHCTBa ¢ | 3HakoMcTBO ¢ napamerpoM. [Ipocrelinne ypaBHEHUs U HEPABEHCTBA C IApaMETPOM
napamMeTrpamMu KombOuHupoBaHHOE 3aHsTHE 4
Tema 14.5 Cocrasienue | IlpodeccnonanbHO-OpUEeHTHPOBAHHOE coJep:kaHHe (coep:KaHMe TPHUKJIATHOIO
" pelieHne | MOAYJIsA)
npogeccnoHaIbHBIX [IpakTuyeckue 3aHsATHS
3aja4 c NMoOMOIIbI0 | 65. Pemenne TeKCTOBBIX 3a7ja4 MPO(PECCHOHATIBHOTO COAEPHKAHUS 8
ypaBHeHui 66. PelieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEPKaHUS
67. PenieHne TEKCTOBBIX 3a/1a4 MPO(ECCHOHATBHOIO COIEPKAHUS
68. PelieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEPKaHUs
69. PernieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEPKaHUS
70. PenieHne TEKCTOBBIX 3a/1a4 MPOPECCHOHAIBHOTO COJIEPKaHUS
71. PenieHne TEKCTOBBIX 3a/1a4 MPOPECCUOHAIBHOTO COJIEP>KaHUS
72. PenieHne TEKCTOBBIX 3a/1a4 MPOGECCHOHAIBHOTO COJIEP>KaHuUs
Tema 14.6 Pemenwme | [Tpaktrdeckoe 3aHsaTHe
3aga4. YpaBHeHust ™ | 73. [IpuMeHeHHe 0OMMX METOIOB PEIICHUH YpaBHEHUM
HEepaBEeHCTBA 74. Pemienve ypaBHEHUH ¢ MOTyJIEM
75. Penienue HepaBeHCTBA C MOAYJIEM 4
76. Pemienne ypaBHEHUH W HEPABEHCTB C MapaMeTpaMu
CamocTtosrenpHas padoTta 8
Coobmenne «Mopayib aeicTBUTEIbHOTO unciaay. Coobmenne «O0Imue MeToapl pelieHus ypaBHeHH». CocTaBIeHUE
3ajauy  «YpaBHeHMs ¢ napamerpamu». CooOmenue «YpaBHeHus ¢ wmoxayinem». CocTaBieHHE TEKCTOBBIX
3agau.CocTaBIeHUE TEKCTOBBIX IPHUKIAIHBIX 3agau.CocTaBieHHe TEKCTOBBIX 3ajad MpogecCuOHaTIbHON
HalpaBJICHHOCTH.
Bcero: 316
IIpomexyTounas 6

arrecranus (IK3aMeH)
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3. Yci0BuA peau3aluu NporpaMMbl 001eo0pa3oBaTe/JibHON TUCHHILINHBI

3.1. [las peajau3anuMy NporpaMMbl JMCHUIUIMHBI JOKHBI ObITH NMPeAyCMOTPEHbI CJle1yIolue
cnequaIbHble MOMeIeHH:

Peanuzanus nporpaMMel JUCHUIUIMHBI TPEOYyeT HANUYHs y4eOHOTO KaOWHETa MaTEMaTHKH.
Ob6opynoBanue yueOHOTO KaOMHETA:

- IOCAI0OYHBIE MECTA 10 KOJIMYECTBY 00YJaIONTNXCS;

- pabodee MeCTO MPEeTo1aBaTes;

KOMIUIEKT Y9€OHO-HArJISITHBIX TOCOOUH;

KOMILIEKT 3JICKTPOHHBIX BHICOMATEPUAIIOB;

3aaHus U1l KOHTPOJIBHBIX padoT;

npoecCHOHATHFHO OPHEHTUPOBAHHBIC 3aJaHNUS;

MaTepHalIbl FK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- IEPCOHAITLHBIN KOMITBIOTED C JINIICH3HOHHBIM ITPOTPAaMMHBIM 00eCTICUeHIEM;

- IPOEKTOP C FIKPAHOM.

3.2. UudopmaunonHoe odecriedyeHue 00yueHust

1. [lna peanuszauuu mnporpammbl OnOinoTeuHbl (OHI 00pa3oBaTelbHOW OpraHU3alUU JIOJIKEH
MMETh TeuYaTHble W/WIK DJIEKTPOHHbIE 00pa3oBaTe/bHble W  HHQOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0OBAaHHBIE JJISl HCIOJIb30BaHUS B 00pa3oBaTEeIbHOM IIPOLIECCe, HE CTapuie MATH JET C
MOMEHTA HU3/IaHusl.

2. PexoMennyembie IIeYaTHLIE U3 IaHUS o peanuzanuu
0011e00pa30BaTeTbHOMIMCIUIUIMHBINIPEACTABIEHBl B METOJMYECKUX  PEKOMEHJAIUSAX 0
OpraHu3aIy 00y4IeHUs.
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4. KOHTPOHL H OICHKA PE3YyJIbTATOB 0CBOCHUS 06m606pa3OBaTe.ﬂbH0ﬁ AUCIHUIIINHBI

KoHTpobu omeHka pe3ynbTaToB OCBOEHHUS 0O0IIe00pa30BaTENbHONW MUCIMIUIMHBI PACKPBIBAIOTCS

qcpes3 AUCHUILIMHAPHBIC

pE3YJIbTaTHI,

HampaBJICHHLIC Ha

¢dopmupoBanue

o0IImx

npodeccHoHaTbHBIX KOMIETEHIIUH M0 pa3zeiaM U TeMaM COAEp)KaHus yueOHOTo MaTepuaia.

u

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oeHoYHbIX
KOMIIETeHI[HS MeponpusITHS

OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 T-o/c!, 1.4, 1.5, | TectupoBanue
pelieHus 3a1a4y 1.6 VYceTHbI onipoc
npodeccnoHaIBHO N P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | MaTemaTn4eckuii
JIeSITCIILHOCTH 2.6 JUKTaHT
MPUMEHUTEIBHO P 3, Temsr 3.1, 3.2, 3.3 [1-0o/c, 3.4 NunuBunyanbHas
K pa3JMYHbIM KOHTEKCTAM P4, Temn1 4.1,4.2,4.3,4.4, 4.5, 4.6, 4.7 | caMoCcTOATENbHAS

II-o/c, 4.8, 4.9, 4.10, 4.11 pabota

PS5, Temsr 5.1,5.2 [IpencraBnenue

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

II-o/c, 6.8, 6.9, 6.10 I1-o0/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPAKTHUYECKUX paboT
3anuTa TBOPYECKUX

I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, pabot
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponpHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, | BeimonHenue
11.5,11.6 IT-o/c, 11.7 9K3aMEHAaIlMOHHBIX
P 12, Temsr 12.1,12.2, 12.3, 12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 02. HUcmons3oBars P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 VYcTHbli onpoc
MOMCKa, aHAIH3a U P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTuuyecKkuii
UHTeprpeTanuu nadopmanmu, | 2.6 JIAKTAHT
1 “H(pOPMAITMOHHBIC P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NupuBunyanbHas
TexHoJioruu s BeimoaHenuss | P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocToATeIbHAS
3a/1a4 npogeccuOHAIbHON [T-o/c, 4.8, 4.9, 4.10, 4.11 paboTta
NEITEIIHLHOCTH PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ynbTatoB

I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/c,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, Temnr 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 [T-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

MPaKTUYECKUX PadboT
3amuTa TBOPYECKUX
pabot

3amura
WHIUBHUIyaJIbHBIX
IIPOEKTOB
KonTpomnbnas pabora
Brimonnenue
9K3aMeHAaIlMOHHBIX
3aJaHuM

YpogpeccuoranbHoe-opueHmMuposaHHoe codepraHue
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 03. [TnanupoBats u
pean30BBIBATH COOCTBEHHOE
npodeccrnoHabHOE U
JMYHOCTHOE PAa3BUTHE,
HPEANPUHUMATEILCKYIO
JeSATSILHOCTD B
npodeccuoHansHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

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

P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4

P4, Teme1 4.1,4.2,43,4.4,4.5,4.6,4.7
I1-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

TectupoBanue
VYerHbI onpoc
MaremaTnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, pabot
7.13,7.14,7.15,7.16,7.17 3ammTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9 Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontpomnbHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, | BeimonHeHnue
11.5, 11.6 I1-o/c, 11.7 SK3aMEHAIIMOHHBIX
P12, Temsr 12.1, 12.2,12.3,12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aMMOJEHCTBOBAThL U 1.6 VYcTHbli onpoc
paboTath B KOJUICKTHBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTuuecKkuii
KOMaH/Ie 2.6 JIAKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
P4, Temr1 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 | camocToATeIbHAS
IT-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ynbTaToB

I1-o0/c, 6.8, 6.9, 6.10 I1-0o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7

MPAKTHYECKUX padoT
3amuTa TBOPUYECKUX

I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, pabor
7.13,7.14,7.15,7.16, 7.17 3amuTa
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHJUBUIyaJIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3,10.4 KonTponbnas pabora
P11, Temsr 11.1,11.2, 11.3 [T-0o/c, 11.4, | BeimomHnenue
11.5,11.6 IT-o/c, 11.7 9K3aMEHAIlMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3aJIaHUMN
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
I1-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 05. OcymiecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue

YCTHYIO U TIMCbMCHHYHO

1.6

YcTHBIT onpoc
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KOMMYHHUKAIIHIO Ha
roCy/lapCTBEHHOM $I3bIKE
Poccniickoit denepanuu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTCEKCTa

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

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4, 4.5, 4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

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

MaremMaTH4eCKui
JHUKTAHT
NunuBunyanbHas
CaMOCTOSTCIbHAS
paborta
IIpencraBienue
pe3yJabTaTOB

1.6 IIPAKTUYECKUX padoT

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | 3amuTa TBOPIECKUX

2.6 pabot

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 3ammura

P4, Temwr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | uHIUBUTyaJIbHBIX

II-o/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temn 5.1,5.2 KontponbHas padota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | Beimonnenue

II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 9K3aMeEHAIlMOHHBIX

P7 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | 3ananuii

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, 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 IT-0/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

IT-o/c, 13.6

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

IT-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, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-0/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3

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

I1-o/c, 13.6

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

I1-o/c, 14.6
OK 06. IlposBasaTh P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | TectupoBanue
IPaKJIaHCKO-MTAaTPUOTHYECKYIO | 1.6 YcTHBI onpoc
MO3UIIUIO, IEMOHCTPUPOBAThH P 6, Temnr 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7 | Maremarnueckuii
O0CO3HAHHOC IOBEACHUE Ha IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
OCHOBE TPaIULIMOHHBIX P7,Temw 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | UnguBunyanbHas
00IIIeYeIIOBEUECKUX I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, CaMOCTOSITCIIbHAS
LIEHHOCTEH, B TOM YHCIIE C 7.13,7.14,7.15,7.16, 7.17 pabota
y4€TOM TrapMOHU3aLUU P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 IIpencraBnenue
MEKHAITUOHATIBHBIX U P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 pe3yabTaTOB

MEXPEITUTHO3HBIX
OTHOILIEHHH, TPUMEHSTh
CTaHIapPThHI
AHTUKOPPYINLMOHHOTO
MIOBEACHHUS

I1-o/c, 14.6

MPaKTUYECKUX paboT
3amnuTa TBOPUECKUX
pabot

3amura
WH/IMBUTYJIbHBIX
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IPOCKTOB
KonTtponsHas padora

Brinmonenue

AK3aMEHAIMOHHBIX

3aJIlaHuM
OK 07. CoaericTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXpaHEHHUIO OKpPYKaroIIei 1.6 VYerHbiit onpoc
cpensl, pecypcocoepekennto, | P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, | MaTemaTnueckuii
MIPUMEHSTH 3HAHUS 00 2.6 JIAKTAHT
W3MCHCHHUH KIIMMAaTa, P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 NunuBunyanbHas
MIPUHIIUATIE OEPEKITUBOTO P4, Temr1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | camocTosATEIbHAS
MPOU3BOJICTBA, Y((HEKTUBHO I1I-o/c, 4.8, 4.9, 4.10, 4.11 paborta
neicTBoBaTh B upesBbluaiiibix | P 5, Temsr 5.1, 5.2 [IpencraBnenue
CUTYaIHIX P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3yIbTaToB

II-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

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, pabot
7.13,7.14,7.15,7.16,7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontpomnpHas padota
P11, Temsr 11.1,11.2, 11.3 IT-0o/c, 11.4, | BeimonHeHnue
11.5,11.6 IT-o/c, 11.7 9K3aMEHaIlMOHHEIX
P12, Temsr 12.1,12.2, 12.3, 12.4 3aJaHui
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
IIK 1.2 O6GecrieunBarhb P 1, Tema 1.1, 1.2, 1.3 [T-o/c?, 1.4, 1.5, TectupoBanue
YIIpaBJICHUE JTJOKOMOTHBOM 1.6 VYcTHbli onpoc
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | MaremaTuuecKkuii
2.6 IIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyanbHas
P4, Temr1 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 | camocTosATEIbHAS
IT-o/c, 4.8, 4.9, 4.10, 4.11 pabora
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pe3ynbTaToB

I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temnr 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, 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 [T-0/c, 11.4,
11.5,11.6 IT-o/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
I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

MPaKTUYECKUX PadboT
3anuTa TBOPYECKUX
pabort

3amuTa
WHIUBHIyaJIbHBIX
MIPOEKTOB
KonTponbnas pabora
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHuM
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I1-o/c, 14.6

IIK 1.3 OcymiecTBusTh

KOHTPOJIb pabOTHI YCTPOMCTB,

y3JI0B U arperaTtoB
JIOKOMOTHUBA

P 1, Tema 1.1, 1.2, 1.3 IT-0/c’, 1.4, 1.5,
1.6

P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Teme1 4.1,4.2,43,4.4, 4.5, 4.6,4.7
I1-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

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 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temer 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 IT-0/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
IT-o/c, 13.6

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

TectupoBanue
VYerHbIM onpoc
MaremaTuueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pE3yabTaTOB
IIPAKTUYECKUX padboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIUBUTyJIbHBIX
MIPOEKTOB
KonTponsnas padora
Brimosnnenue
HK3aMEHALMOHHBIX
3aJaHnuid
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