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1. O0mas xapakrepucTuka padoueii mporpaMmMsbl 0011e00pa3oBaTeIbHOM
AUCUMILTHHBI «MaTeMaTHuKa»

1.1. Mecro  AUCHMIUIMHBI B CTPYKTYpe  HpPodecCHOHAIBHOH
oOpa3oBaresabHoil nporpammsbl CII1O:
Ob6meoOpazoBaTenbHas JucHUIUIMHA «MartemaTuka» sBISeTCS 00s3aTebHON
4acThl0  00I1€00pa30BaTeIbHOIO IMKJIa 00pa3oBaTeIbHOM MPOrpaMMbl B
coorBercTBUM ¢ PI'OC no: 23.01.08 Ciecapb 10 pEMOHTY CTPOUTENBHBIX MAIIUH;
08.01.28 Macrtep OTACIOYHBIX CTPOUTEIBHBIX M JEKOpaTHUBHBIX padoT; 15.01.05
CBapmuk (py4HOW U YaCTUYHO MEXaHU3MPOBAHHOW cBapku (HaraBku); 23.02.07
TexHuueckoe OOCITyKMBAaHHE W PEMOHT JBUTaTelield, CHCTEM U arperaTtoB
apromoOusieit; 08.02.01 CTpouTenbCcTBO U AKCIUTyaTalus 3JaHUN U COOPYKEHUI;
23.02.07 TexHuuyeckoe OOCIYXKMBAaHHE M PEMOHT aBTOTPAHCIIOPTHBIX CPEJACTB;
11.01.01 MoHTaXHUK paJl03JIEKTPOHHON armapaTypbl U NpUOOPOB.

1.2. He.]'ll/l H INIAHUPYEMBbIC PE3YJIbTATbI OCBOCHUSI TUCIHUIIINHDbI:

1.2.1. Leab AuCUMIIAHBI

Coneprxanue IPOrpaMMBbl 0011e00pazoBaTenbHON JTUCIUTUTHHBI
«MaremaTuka» HampaBleHO Ha JOCTHIXKEHUE pe3yJbTaTOB €€ HW3Y4YeHUs B
cootBercTBUM C TpeboBanusimu DPI'OC COO ¢ yyeroMm mnpodeccuoHaIbHON
HarnpassenHoct ®I'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHs  001Ieo0pa3oBaTeJIbHOM
aucHUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne AUCLMILIMHA UMeeT npu GopmupoBanuu U pazputuu OK u
K.



O01mue KOMIeTeHIINHU

IInanupyemble pe3yabTaTbl 00y4eHHsA

Oomme!

JuCuHIIMHAPHbIE?

OK 01 Boe16upats cioco0Obl
[peIeHMs 3a1a4
podecCHoHaTbHOM
NesITeTbHOCTH
[PUMEHUTEITHHO

K pa3JInYHbIM KOHTEKCTaM

- TOTOBHOCTh K TPYydy, OCO3HAHHE IICHHOCTH|
MacTepCcTBa, TPYI0JII00HE;

-  TOTOBHOCTHh K  aKTUBHOW  JICATEIBHOCTH|
TEXHOJIOTMYECKON M COLIMAIBHOM HaIPaBJIECHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATH, IUIAHUPOBATH  H
CaMOCTOSITENILHO BBITIOJIHATH TaKYyIO A€ATEeIbHOCTS;

- UHTEpEeC K pa3IUYHBIM chepam
podeccnoHaNTBEHOM IEeATENBHOCTH,

OBnaneHue YHUBEpPCAIbHBIMU y4eOHbBIMH
[MO3HABATEIIEHBIMU JICHCTBUSMMU:

a) 0a30BBIC TOTUUECKHE ICUCTBUS:

- CaMOCTOSITEITEHO bopmynHpoBaTh u
AKTyaJIH3HpOBaTh TPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK WY
OCHOBaHUSI Ui CpaBHEHUS, KiIacCH(PUKAIUU W
0000IIECHMS;

- ONpENeNATh  IENH

MapaMETPbl U KPUTCPHUU UX JOCTHIKCHUSA

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATE 3aKOHOMEPHOCTU H IIPOTHUBOPCYHA B
[paCCMaTpUBACMBIX SBJICHUAX,

- BHOCUTb KOPPCKTUBLI B JACATCIbHOCTL, OLICHHBATDH

COOTBCTCTBUC  PE3YJIbTATOB  HCJIAM, OLCHUBATH

-BJIaJIETh METOJAMHM JJOKA3aTEeNIbCTB, AITOPUTMAaMU PELICHUS
3aj1a4; yMeHue GopMyJIupoBaTh ONpeaAeeHuUs, aKCUOMBI U
TEOpPEMBI, IPUMEHSTDH UX, IPOBOJAUTH JOKA3aTEIbHbIE
[pacCy>KJI€HHsI B XOJI€ pEIICHUs 3a/1a4;

- YMETh ONEPUPOBATH MOHATUSMU: CTETIEHb YHCIIA, JIoTapuhM
UMCJIa; YMEHHUE BBITNIOJIHATH BBIYMCIIEHUE 3HAUCHUN U
peoOpa3oBaHus BIPAKEHHUH CO CTEMEHSAMU U JorapupmMamu,
peoOpa3oBaHus APOOHO-PAIIIOHAIBHBIX BBIPAXKECHU;

- YMETh OIIEPUPOBATh MOHATUSAMU: PaLlMOHAJIbHBIE,
ppallMOHANIbHBIE, TOKA3aTeNbHbIE, CTEIIEHHBIE,
imorapu@mMuuecKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS U
HEpPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHATUSAMU: QYHKIUS, HETIPEPbIBHAS
(yHKIUS, TPOU3BOAHAS, IEPBOOOPA3HAs, OTIPEACTICHHBIN
MHTErpal; yMETh HAXOIUTh POU3BOAHBIE JIEMEHTAPHBIX
(YHKIMH, UCTIONB3YsI CIIPABOYHbIE MAaTepHAIIbL; UCCIIEAOBATH B
MPOCTEUIINX ciy4asX (yHKIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HanOOJIBIINE M HANMEHBIINE 3HAYCHUSI (DYHKIIUN; CTPOUTH
rpadyKy MHOTOWIEHOB C MCIIOJIb30BAHUEM allapara
MaTeMAaTHYECKOr0 aHAJIW3a; IPUMEHATH IPOU3BOAHYIO MPH
[pELICHUY 3a]1a4 Ha IBM>KCHUE; PEIaTh IPAKTUKO-
OpUEHTUPOBAHHBIC 33a/1a4K HAa HAUOOJIbIINE U HAUMEHBIITHE
3HAUEHUS, HA HAXOXACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

[PUCKU HOC.HGIICTBI/II\/'I JACATCIIbHOCTH,

- YMETb ONEpPUPOBATH MOHATHIMHU: PAllMOHATIbHAS (QYHKIINSA,




- pa3BHBATh KPEATHMBHOE MBINUICHUE NPHU PEIICHUMY]

PKU3HEHHBIX TIPOOJIEM

0) 0a30BbBIC UCCIIEAOBATEIbCKUE ICHCTBUS:

- BJIQJICTh HABBIKAMU yYEOHO-HCCIICIOBATEIILCKON H

[IPOCKTHON JIEATEIFHOCTH, HAaBBIKAMU pa3peIICHHS

pobiem;

- BBISBJISITH MPUYUHHO-CJICICTBEHHBIE CBSI3H M|

AKTyaJIM3UpPOBATh 3a/1ady, BBIIBUTaTh TUIIOTE3Y ¢
JUIs

3aJ1aBaTh

[PCIICHNA, HaxXoaAuThb APTYMCHTBI
TOKa3aTelIbcTBA CBOMX YTBEPXKICHUM,
[mapaMeTpbl U KPUTEPUHU PELLIECHUS,

- AHAJIM3UPOBATh IOJIYYCHHBIE B XOJIE PpELICHUS]
3aa4d PE3yJbTaThl, KPUTUYECKU OLEHUBATh HX|

JIOCTOBCPHOCTb, IIPOrHO3HUPOBATL H3MCHCHHC B
[HOBBIX YCJIOBUSAX;
-- YMCTb NICPCHOCUTHL 3HAHHA B IIO3HABATCIIbBHYIO U

[IPAKTUYECKYIO 001aCTH KU3HEACATEIHbHOCTH,

-  yMETb UHTEIrPUpPOBaTh 3HAHUA U3 PA3HBIX
[MpeAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE HJIEH, peJyIaraTh,
OpUTHHAIBHBIC TTOIXO0/IbI U PEIICHUS;

14! CIIOCOOHOCTH Hux HCIIOJb30BaHM B

M03HABATEILHOM 1 COLMAIbHOMN IIPaKTHUKEC

okaszaTenbHast QyHKIHS, CTeTieHHast (pyHKIMs,
imorapu@muueckast pyHKIINS, TPUTOHOMETpUYECKUE QYHKIUH,
oOpaTHbIe (PYHKIIMH; YMEHUE CTPOUTH I'paUKH U3yUEHHBIX
(yHKIMH, UCIIOJIb30BaTh IpauKU IpU U3YUEHHUHU IPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX yu4eOHbIX
[IpeIMETOB U 33aJa4 U3 PealbHOM XKHU3HH; BhIpaxaTh GopMyIaMu
3aBUCUMOCTH MEKIY BETUYMHAMU;

- YMETh penlaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb
TOBAPOB U YCIIYT, HAJIOTH, 33]]a91 M3 00JIACTH yTIPaBICHUS
ITUYHBIMU ¥ CEMEUHBIMH (PMHAHCAMU); COCTABIIATh BBIPAXKEHUS,
YPaBHEHMsI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a1a4H,
licclieI0BaTh M0JyYE€HHOE PEeIIeHUE U OLIEHUBATh
[IPaB0MI0100HOCTh PE3yJIbTAaTOB;

- YMETb ONIEPUPOBATH MOHATHIAMU: CpeHEe apu(PMETHUECKOE,
MennaHa, HauboJiblee ¥ HaMMEHbILee 3HAUSHHSI, Pa3Max,
criepcusi, CTaHAapTHOE OTKJIIOHEHHE YMCIIOBOrO Habopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
Tabnuiax, Ha AuarpaMMax, rpadukax, OTpaKarollyr0 CBOMCTBA
[peaIbHBIX MTPOLIECCOB U ABJICHUN; IPEACTABIATh HHPOPMALIUIO C
[TOMOILBIO TaOJIMII U IUarpamMM; UCCIIE0BAaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'padMuecKuX METOJI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OIIEPUPOBATH MOHATUSAMU: CIIy4alHbIN ONBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD CIIYyYaliHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSITHOCTD C MCIIOJIb30BAaHHEM TpapUUECKUX METOIOB;
[IPUMEHSTH (POPMYJIbI CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIBI PU PELICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO




CJly4aifHBIMHU BETMUMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIITNX YHCEN B IPUPOIHBIX U
00IIECTBEHHBIX ABJICHUSIX;

- YMETb ONIEpPUPOBAThH MOHATHIMHU: TOUKA, IPSIMast, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YO, CKPELMBAIOIIUECS MPSIMBbIE,
apasieIbHOCTh U MEPIEeHAUKYISIPHOCTD MPSAMBIX U IUNIOCKOCTEH,
YTOJI MEXKAY MPSAMBIMH, YTOJI MEXIY IPSIMOM U TIIOCKOCTBIO, YToJI
MEXTy TUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH,
[paccTosIHUE MEXIY HPSIMBIMU, PACCTOSTHHE MEXY TUIOCKOCTSMHU;
YMEHHUE HCIIONIb30BaTh MIPH PEUICHUH 33124 U3Y4YCHHBIEC (DaKThI U
TEOpPEMBI ITITAHUMETPUH; YMEHHE OIICHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOLIEro MUpa;

- YMETb ONEpPUPOBATH MOHATUSAMU: MHOIOI'PaHHUK, CEUECHHUE
MHOrOrpaHHHKa, Ky0, napaienenunes, npusma, nupammuia,
(urypa 1 moBepxHOCTh BpalllCHUs, LIMJIUH/IP, KOHYC, 11ap, cdepa,
ceueHus! (pUrypsl BpalleHus, MI0CKOCTb, Kacaromascs cepsl,
[MIMHAPA, KOHYCA, IJI0MIA (b TTOBEPXHOCTH MUPAMU/IBI, IPU3MBI,
KOHYca, HWIMHJpA, Iuiouanb chepsl, 00beM Ky0a,
[PSIMOYTOJIBHOTO MTapauIeIIeIIUIIeIa, TTHPAMHUIBL, TIPU3MBI,
LUIMHApA, KOHYCA, 11apa; yMeHHe n300pakaTh MHOTOTPAHHUKHU U
[IOBEPXHOCTHU BPALIEHUS, UX CEUYCHUS OT PYKHU, C IOMOILBIO
UEepTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH MOHATHIMU: ABIKEHHE B IPOCTPAHCTBE,
0/100HBIE (PUTYPBI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
[iomaiel moBepxHocTel 1 00beMOB NOJIOOHBIX (GUTYp MpHU
[pEILICHIH 3a/1aY;

- YMETb BBIYUCIIATh T€OMETPUYECKHE BEIMYHMHBI (IJIMHA, YTOJ,




rio1a1b, 00bEM, IJIOLIAAb IOBEPXHOCTH), UCIIOIb3Ys U3yUEHHbIE
(hOpMYJITBI U METO/IBI,

- YMETh OIEPUPOBATh MOHATUSAMU: IPIMOYTOJIbHASL CUCTEMA
KOOp/AMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BENIEHHUE, YTOJ MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BECHUE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO U3yUEHHBIX (POPMYJIT KOOPUHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEX]Y IByMSI TOUKAMU;

- YMETb BBIOMPAThH MOAXOIALINN U3yUEHHBIH METO ISl PELICHUS
3a]1a9u, pacIio3HaBaTh MaTeMaTuIecKue (haKkThl U
MaTeMaTHYeCKHE MOJIETH B MPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH PUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCUNUCKON U MUPOBOM
MaTeMaTH4eCKOil HayKH.

- YMETh OIIEPUPOBATh MOHATUSAMU: ONPEAEIECHUE, AKCHOMA,
TeopeMa, CIeACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
[paBHOCHIIbHBIE ()OPMYITHPOBKH; YMEHHE (POPMYITHPOBATH
0OpaTHOE ¥ IPOTHUBOIIOJIOKHOE YTBEPKJIEHUE, IPUBOIUTH
[IpUMEpbI U KOHTPIIPUMEPBI, UCIIOJIb30BATH METO/
MaTeMaTU4eCKON MHAYKLUU; IPOBOAUTH J10Ka3aTEIIbHbIE
paccy>XJIeHUs IIPU PELICHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
PaBUIBHOCTD PACCYKACHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepali HaJl MHOYKECTBAMU; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar Jyisi ONUCaHMsI peaJIbHbBIX MTPOLIECCOB U
SIBJICHUI TIPU PELLIEHUU 3aja4, B TOM YHCIIe U3 APYTUX y4eOHbIX
[IpeIMETOB;

- YMETh OIepUpPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, n1epeso,
LK1, Tpad Ha IVIOCKOCTH; YMEHHE 3a1aBaTh U ONHUCHIBATh rpagbl
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[PA3TUYIHBIMU CIIOCO0AMU; UCTIOIB30BATh rpadbl MIPH PEIICHUN
3aay;

- YMETh CBOOO/IHO OTIEPUPOBATH MOHSATUSIMHU: COUCTAHUE,
[epecTaHOBKa, YHCIIO COUETAaHUH, YUCIIO TIEPEeCTaHOBOK; OMHOM
HproToHa; yMeHHEe TPUMEHATh KOMOMHATOPHBIE (PaKThI U
[paccy>KJIeHUs 17151 PEeIeHUs 3a/a4;

-yMETh ONEPUPOBATH MOHATUIMU: HATYPaJTIbHOE YHUCIIO, LIEJI0e
YUCII0, OCTATOK MO MOAYJI0, pallMOHAIBHOE YUCIIO,
MppAIMOHAIEHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, IIEJIbIX,
pallMOHATBHBIX, IEUCTBUTEIHHBIX YHCEI; YMEHUE UCIIOIH30BATh
[MPU3HAKHU JACIIMMOCTH, HANMEHBIINN OOIIUN JEIUTENb U
HauMeHblIee odlee KpaTHoe, aaroput™ EBkiuaa npu pemenuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMU
CUMCTICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHSATUSAMU: CTETICHD C IIEJIBIM
[OKa3aTesieM, KOPeHb HaTypaJIbHOW CTENEeHU, CTENEHb C
palliOHATBHBIM IMOKAa3aTEJIEM, CTENIEHb C IEUCTBUTEIHHBIM
(BEIIECTBEHHBIM) TTOKa3aTesIeM, Jorapudm 9uciia, CHHYC,
KOCHHYC ¥ TAHT€HC MPOU3BOJBLHOTO YUCIIA,

- YMETh OIEPUPOBATH MOHATUSAMU: TOKIECTBO, TOKAECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEpPABEHCTB, PABHOCWJIBHOCTh YPaBHEHH, HEPABEHCTB U
CUCTEM, PALIMOHAIIbHBIE, UppPALlMOHAIbHBIC, TOKa3aTeNbHbIE,
CTETICHHBIE, TorapuPMHUUECKHe, TPUTOHOMETPUUIECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMBbI; YMEHHUE PEIIaTh YPABHEHUS,
HEpPaBEHCTBA M CUCTEMBI C TTIOMOIIBIO PA3JIMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;
[MPUMEHATH YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUS
MaTeMaTHUeCKHX 3ajlay U 3ajjad U3 pa3IMyHbIX o01acTel HAyKu U
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[pEAIbHOM JKU3HH;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUSAMU: TpaduK QyHKIUH,
oOpaTHast pyHKIMS, KOMIO3UIMS QYHKIMH, THHEWHas QyHKUIUS,
KBaJpaTU4Hasl GYHKLHUsA, CTeNeHHAs (QYHKIMS C LEeTIbIM
[oka3zaTeseM, TPUrOHOMeTpu4eckue GyHKINU, 0OpaTHbIE
TpPUTOHOMETpHUYECKHe (PYHKIIMH, TIOKa3aTeNIbHas 1
nmorapupmuueckas GyHKLUUU; YMEHHE CTPOUTh TpapuKu
(yHKIMH, BBIIOJTHATH TPpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;
YMEHHUE MCIIONB30BaTh TpaduKu GYHKUIUH TS H3y9EeHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTUX
YI€OHBIX IPEMETOB M U3 PEaTbHOM KU3HU; BHIPAXKATh
(hopMyIaMH 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOJAHO ONEpUPOBATh MOHATUAMU: YETHOCTb (PYHKIUH,
[epUOINYHOCTb (DYHKIIMH, OTPAaHUYEHHOCTD (DYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMYyM (YHKIIMU, HAUOOJIbIIeE U
HaMEHblIIee 3HaYeHUs (PYHKIIUU HAa IPOMEKYTKE; YMEHUE
[IPOBOJIUTH UCCIIEIOBaHUE (DYHKIUH;

YMECHHE HUCITOJI30BAaTh CBOMCTBA M IpauKu PYHKIIHIA JIsT
[peleHys ypaBHEHH, HEPAaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM IIOCKOCTH MHOYKECTBA PEIICHUM
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHAMU:
[ocie10BaTeabHOCTb, apu(METHYECKas POrpeccHs,
reoMeTpuuecKast Iporpeccusi, 0eCKOHEYHO yObIBaroOIIast
reoMeTpruecKasi Iporpeccusi; yMEeHHE 3a/1aBaTh
[10CIIeI0BATEIHHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IepBasi U BTOpasi IPOU3BOAHAS
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(YHKIIMU, TEOMETPUIECKHIA U PU3NUECKUI CMBICIT IIPOU3BOHOM,
epBooOpa3Hasi, onpeeIEeHHbI HHTETpall; yMEHHE HaX0IUTh
ACUMITOTHI rpaduka QYHKIMH; YMEHUE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (QYHKIIHH,
HaXO/ANUTh YPaBHEHHUE KacaTelbHOU K rpaduky QyHKIUY;
YMEHME UCII0JIb30BATh IPOU3BOJHYIO JUIsl HCCIIEN0BAHUS
(YHKIMH, JUTSI HAXOXKICHHUS HAMTYUIIero PEeLIeHus B
[TPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX U
(bU3NUIEeCKNX 3a/1a4ax, Ui ONIPEeIeHUs] CKOPOCTH U YCKOPEHHUS;
HAXOIUTH IUIOUIAI U 00BEMBI QUTYP C TOMOIIBIO HHTETPaa;
[IPUBOJIUTH MPUMEPBl MATEMATUYECKOTO MOJEIUPOBAHHUSI C
rmomoIbio AuddepeHnaaIbHbIX YPaBHEHUH;

- YMETb OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YUCIIO,
COIPSKCHHBIE KOMIUIEKCHBIE YNCIIAa, MOAYJIb U apTyMEHT
KOMILIEKCHOTO YHcIa, (hopMa 3alrucu KOMIUIEKCHBIX YHCell
(reoMeTpuvecKas, TPUTOHOMETpUYECKas U anredpandeckas);
YMETh IIPOU3BOIUTH apu(MeTHUECKUe EHCTBHS C
KOMIUIEKCHBIMU YHCJIAMU; IPUBOJUTH IPUMEPHI UCIIOIb30BaHUS
KOMIUIEKCHBIX YHCENT,;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CPEHEE
apupMeTHIecKoe, MeIMaHa, HauOoJblllee U HaUMEHbIIIee
3HAUEHUS, pa3Max, TUCIEPCHs, CTAHIaPTHOE OTKJIOHEHHE JUIs
ONMCaHUs YUCIOBBIX IaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOJIOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
icCiieI0BaTh COBMECTHBIE HA0JIIOIEHUS C IOMOIIBIO JUarpamm
[paccenBaHMs U JINHEWHOW PErPECCHH;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C UCTIOJIB30BAHUEM
rpaduuecKux METOJI0B; IPUMEHSATh Ul PELIeHUs 3a1a4 GOPMYJIbI
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CJI0KEHMSI U YMHOXEHUS BEPOSITHOCTEN, (POPMYJITy ITOIHON
BeposiTHOCTH, popMyry bepHyin, koMOnHaTOpHBIE (DaKThI U
(hOpMyJIbI; OLIEHUBATh BEPOATHOCTH PEANIbHBIX COOBITHIA; yMEHHE
OIIEpUPOBATh NOHATHUAMH: CIy4yaiiHasi BEJINYMHA, PaCIIpeciICHUuE
BEPOATHOCTEH, MATEMATHYECKOE OXKHUIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aifHON BEJIMYMHBI, (QYHKIIUN
pacIpeiesIeHHs U INIOTHOCTA PaBHOMEPHOI0, I0KA3aTEIbHOIO0 U
HOPMAaJIBHOT'O pacIpeaeiICHNAN; YMEHHUE UCII0Ib30BaTh CBOWCTBA
M3y4YEHHBIX pacIpeNesIeHUN Ul peleHus 3a/1a4; 3HAKOMCTBO C
[MOHATHSIMH: 3aKOH OOJIBIITNX YHCEII, METOIbI BEIOOPOUHBIX
VCCIe0BaHUI; YMEHUE IPUBOINUTD IIPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBLIIMX YHCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

- yMETb CBOOOHO ONEPUPOBAThH MOHATHAMHU: TOUKA, MIPsIMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN YTOll,
[IBYI'PAaHHBIN YIOJI, TPEXTPAaHHBIA yIoJl, IEpeceKaromuecs,
[1apajuIeIbHbIE U CKPEILHUBAIOLIUECS MIPSMBIE, 1APaUICIBHOCTD U
[IEPIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, YTOJI MEXKIY
[IPSIMBIMH, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEKLY
[JIOCKOCTSIMU; YMEHHUE UCITOJIB30BATh IIPU PEILIEHUN 3a/1a4
3ydeHHbIE (PaKThl M TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 0OBEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE OIIEpUPOBATh
NOHATUAMU: MHOTOTPaHHUK, CEUEHUE MHOTOIPaHHUKA,
[IpaBUIIbHBII MHOTOTPAHHUK, IPU3Ma, MUpaMuaa, Gurypa u
[MOBEPXHOCTh BpallleHUs, IIMIUH]IP, KOHYC, 1Iap, cdepa, pa3BepTka
[TIOBEPXHOCTH, CEYCHUS KOHYCa U LIWIHH]PA, [IApAJUICIIbHBIE OCU
VT OCHOBAHMIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromasics chepsl,
[IUJIMHPA, KOHYCA; YMEHUE CTPOUTh CEYEHNE MHOTOIPAHHUKA,
300pakaTh MHOTOIPaHHUKHU, (GUTYPBI U TOBEPXHOCTH BpAIICHMUSI,
X CEYEHMS, B TOM YHCJIE C TOMOUIBIO DJIEKTPOHHBIX CPENICTB;
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YMEHHUE IPUMEHSATh CBOWCTBA TEOMETPUIECKUX (Puryp,
CaMOCTOSITENIEHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BBIIBUTaTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpuuecKux (Guryp, 000CHOBBIBATh UJIM ONPOBEPIaTh MX;
YMEHHUE MPOBOANUTH KIACCUPUKALMIO (PUTYp 1O pa3IMYHBIM
[IpHU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JOMOIHUTEIbHbIE
[IOCTPOCHHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMU: TUIOIAAb (DUTYPBI,
00BEM (UTYPBI, BEIMYNHA YTIIa, PACCTOSTHUE OT TOYKH [0
[IOCKOCTH, PACCTOSIHHE MEXKIY TPSMBIMU, PACCTOSTHHE MEXTY
[IOCKOCTSIMU, TUIOMIAh chepsl, MIIOIaIb TOBEPXHOCTH
MUpaMuIbl, IPU3MBI, KOHYCa, [IWJIKHIpA, 00heM Kyoa,
[IPSIMOYTOJIBHOTO MapauleenuIieaa, TMpaMuIbl, IPU3MBI,
[WINHApA, KOHYCA, 11apa; YMEHHE HaXOAUTh OTHOLIEHHE
00BbEMOB MOAOOHBIX QUTYD;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHAMU: ABHXKEHHE,
MapasieNbHbINA IEPEeHOC, CHUMMETPUS Ha TUIOCKOCTH H B
[IPOCTPAHCTBE, IIOBOPOT, IPeoOpa3oBaHue 1M0100us, MOT00HbIE
(urypsl; yMeHHE paclo3HaBaTh paBHbIE U IOJ00HBIE (PUTYpBI, B
TOM YMCJIE€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE
1ICII0JIb30BATh T€OMETPUUYECKHE OTHOILEHUS, HAXOAUTh
reoMEeTpUUECKUE BEIMYMHBI (JITIMHA, YToJ, IUI0Iadb, 00bEeM) pU
[peILICHUH 3a]1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U U3 peabHON
PKU3HH;

- yMETb CBOOOTHO OTIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA Ha YUCIIO,
pa3oKeHne BEKTOpa Mo 0a3ucy, CKaIsipHOE MTPOU3BECHNE,
BEKTOPHOE IPOM3BEACHUE, YTOJI MEKIY BEKTOPaMU; YMEHUE
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1ICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBIA METOJ ISl pELICHUS
reoMEeTPUUECKUX 3aa4 U 33Ja4 APYTrux y4eOHbIX IPEIMETOB;
ONEePUPOBATH MOHATUSAMHU: MaTpuLa 2x2 u 3X3, ONpeAeIuTeNb
MaTpULbl, TEOMETPHUUECKUI CMBICI ONPEIETUTENS;

- YMETh MOJIEIMPOBATH peabHbIE CUTYallUN Ha SI3bIKE
MaTEeMAaTHKHU; COCTaBJISATh BBIPAKEHUSI, yPaBHEHHUS, HEPABEHCTBA U
11X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEN0BATh IOCTPOECHHBIE
MOJIEJIN C MUCTIONIb30BAHMEM arapara anreopsl,
MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yiIbTaT; CTPOUTh
MaTeMaTHYeCKHE MOJIETH C TOMOIIBIO0 TEOMETPUUECKUX MTOHATUI
11 BEJIMYMH, pellaTh CBSI3aHHbIE C HUMU [TPAKTUUECKHE 3a/1a4H;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[TOJTyYEHHBIN pe3yJIbTaT; PeIIaTh IPUKIIAIHbIE 3a]a4n
CpelcTBaMU MaTEMaTUYECKOIO aHaIu3a, B TOM YHUCJIE COLUAIbHO-
HPKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

- YMEHUE BBIOUPATH MOAXOSIINI METO/I JUIS PEIICHUS 3aa4H;
[MOHMMAaHHE 3HAUMMOCTU MaTEeMATUKU B U3YUYEHUHU TPUPOTHBIX U
0OLIECTBEHHBIX [IPOLIECCOB U SBJICHUI; YMEHHUE PACIIO3HABATH
[IpOsIBJIEHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHHE
[MPUBOJIUTH TPUMEPHI MATEMATHYECKUX OTKPBITHI POCCUICKON U
MHPOBOM MaTEMAaTHYECKOM HAyKH

OK 02 Ucnonw3oBarh
COBpPEMEHHBIE CPEJICTBA
[MO¥CKa, aHAIIN3a U
MHTEpIpEeTay WH(HOPMAIINH,
1 ”HOpPMAIIMOHHbIE
TEXHOJIOTHH JJIS1 BHIIIOJTHEHHS

3aad mpodeccuoHaIbHON

B oOnactu HCHHOCTH HAYYHOI'O ITO3HAHUS:

-c(hopMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HaykKM M OOLIECTBEHHOMW MPaKTUKH,
OCHOBaHHOTO Ha nanore KyJbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B
[OJINKYJIBTYPHOM MUDE;

- YMeTb ONEpHpOBaTh MOHATUAMU: palMoOHalbHas (QYHKIMA,

byHKIWHS, byHKIWHS,
morapumuueckasi (QyHKIUS, TPUTOHOMETpUYECKHE (DYHKIHH,

[IOKa3aTebHas CTEIIEHHAs
oOpaTHbIe (YHKIMH; YMEHHE CTPOUTHb TpaduKd H3YYCHHBIX
(yHKIIUH, MCIOJIb30BaTh TpapUKU NPU H3YyUYEHUHU IPOILIECCOB U
3aBUCHMOCTEH, MNpU pelIeHuu 3aJad M3 JAPYTUX Yy4eOHbIX

[peIMETOB U 3aJa4 U3 peajJbHOW >KU3HU; BhIpakaTh (Gopmyramu
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JICATCIIBHOCTH

- COBEPILICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOM]

VIFOABbMH Y ITIO3HAHUA MHPA,

- OCO3HAHHME LEHHOCTH HAay4YHOH JesITeIbHOCTH,
FOTOBHOCTh ~ OCYIIECTBIISITH ~ MPOCKTHYI |
MCCIIeIOBATENBCKYIO JACATEIBHOCT MHIUBHYaTbHO
1 B IpyIIIe.
OBnaneHue YHUBEPCAIbHBIMU y4eOHbIMH
[I03HAaBaTCIbHBIMU I[eﬁCTBHSIMPI:

B) paboTa ¢ mHpOpManueit:

- BJIQACTb HAaBBIKAMHU IIOJYUCHUA I/IH(i)OpMaHI/II/I 3|

OCYILIECTBIIATh IOUCK, AHAIU3, CUCTEMAaTU3alUI0 Y|
MHTEepHpeTannio HHGOpMau pa3IudHbIX BUIOB U
(bopM npencTaBieHus;

- CO3/laBaTh TEKCTbl B pAa3lWYHBIX (opMmaTax ¢
y4eTOM Ha3HaueHWss WHGOpMAIMM W  IEJIEBOH

IIPCACTABJICHUA U BU3YyAJIN3alllH,
- OLCHUBATh JOCTOBCPHOCTD, JIETUTUMHOCTD

MOPaJIbHO-ITHUECKUM HOPMaM;
- HWCIONB30BaTh CpeAcTBa WHGOPMAIMOHHBIX M|
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEILICHUU
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3allMOHHBIX  3aJad €  COOJIIOJEHUEM|
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE€30MacHOCTH,
TUTHECHBI, PECYypCcOCOEepeeHHus, TMPaBOBBIX U

PTUYECKUX  HOpPM, HOpPM  HH(OPMAIMOHHOI]

AQyUTOpWUH, BBIOMpas  ONTUMAIbHYI0  (HOPMYMCIOIB30BATH

3aBUCUMOCTH MCIKY BCIIMYNHAMU

KyJbTypbl KAaK CpEACTBAa B3aUMOJEHUCTBHUS MEXAY| YMETh OINEpPUPOBATH MOHATHAMH: TOKJIECTBO, TOKIECCTBEHHOE

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHM
1 HEpaBEHCTB, pPABHOCWJIBHOCTh YpaBHEHUI, HEPaBEHCTB W
CUCTEM, palllOHaJbHbIE, HppallOHaTbHbIE, TOKa3aTelbHEIE,
CTECTICHHBIE, norapudMuuecKue, TPUTOHOMETPHUECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMETh pellaTh YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMbI C IMOMOIIBIO PA3IUYHBIX MPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM;
[MPUMEHATH YPAaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JJIsi PEIICHUs

MAaTCMAaTUYCCKUX 3aaa4 M 3a7a4 U3 pa3InIHbIX obnacreit HAyKH1 U

MCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOHTeHBHOIpeaHBHOﬁ KHN3HH,

yMeTb CBOOOJHO OMNEpUPOBATh MOHATHAMM: JABHIKEHHE,
MapajieNbHbli  MEpPEeHoC, CHUMMETpUsS Ha IUIOCKOCTH U B
[IPOCTpaHCTBE, MOBOPOT, MpeoOpa3oBaHHE MOAOOMS, MOJO0OHBIE
(urypsl; yMeTh pacro3HaBaTh paBHbIE U MOA0OHBIE (UTYDHI, B
TOM 4YHCIe B TPUPOJAE, HCKYCCTBE, apXUTEKTYpe; YMETh
T€OMETPUYECKNE  OTHOIICHHUS,  HAXOJUTH
reoMeTpUUecKrUe BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) IpH

PELICHNU 3a7a4 U3 JIPYruX YYeOHBIX IMPEIMETOB U U3 pealbHOMH

I/IH(l)OpMaI_II/II/I, €€ COOTBETCTBUC IIPABOBBIM  HPKHU3HU
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0e30IMacHOCTH;
- BJIAJACTh HABBIKAMHN paCHO3HaBaHI/Ifl 1 3alllUThI
0€e30MmacHOCTH|

nH(popManuy, WHGOPMALMOHHON

VIMYHOCTHU

OK 03 ILtanupoBath u
[pean30BbIBATH COOCTBEHHOE
podeccuoHaIbHOE U
ITMYHOCTHOE Pa3BUTHE,
[IpeIPUHIMATEIbCKYIO
NIesITeIbHOCTD B
podeccronanbHOil chepe,
MCTI0JTH30BATh 3HAHUS 110
(hMHAHCOBOM I'PaMOTHOCTH B
[PA3TMYHBIX KU3HEHHBIX
CUTYyalMsax

B obnacTu 1yXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

-- c(hopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS,
PTUYECKOTO MOBEACHUS;

- CIIOCOOHOCTH OIICHMBATh CHUTYAIMIO0 U MPUHUMATH
OCO3HAHHBIEC PELICHUs, OPUCHTUPYSICh Ha MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHUE
yCTOMYMBOTO OyayIIero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISM U]
(MK) OpYrUM 4iIeHaM CeMbH, CO3JaHHUI0 CeMbU HaJ
OCHOBE  OCO3HAHHOTO  MPUHATHS  LIEHHOCTEH
CEMENWHON XM3HU B COOTBETCTBHM C TPaJAMLMIMHY
HaponoB Poccuu;

OBnajieHue  YHHUBEPCAIBHBIMU  PETYJISTUBHBIMU
TeCTBUSIMMU:

a) CAaMOOPTaHMU3AITUS:

- CAMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATEIbHYIO
NesITeNIbHOCTh, BBISABISTH MPOOJIEMBbI, CTaBUTh M|
(hopMynUpoBaTh COOCTBEHHBIE 3aa4u B
00pa3oBaTeNbHON NIEATEIHHOCTH U IKU3HCHHBIX|
CUTYaIusX;

- CaMOCTOSITENIbHO COCTaBJISITh TUIAH  pELICHUS]

poOJIeMbl C Y4YeTOM MMEIOIUXCS PECYpPCOB,

- YMCTb OIICpUpPOBATH INOHATHUAMM palrOHAJIbHBIC,
M ppalliOHAJIbHBIC, IIOKAa3aTCJIbHBIC, CTCIICHHBIC,
HOFapI/I(I)MI/I‘leCKI/IC, TPUTOHOMCTPUICCKUC YpaBHCHHUA u

HEpAaBEHCTBA, UX CUCTEMBI;

YMCTb OICpHUPOBATH MNOHATUAMH: MHOI'OIPAHHUK, CCUYCHHC

MHOTOTpaHHHUKA, KyO, MapajUielienunes, Nnpu3Ma, TUPAMHIA,
(uTrypa U MOBEPXHOCTh BPAICHUS, IWIIHHIP, KOHYC, IIap, chepa,
ceueHUs (UTYPHI BpallleHUs, IUIOCKOCTh, Kacaromascsi cdepsl,
[WIMHApA, KOHYCA, IJIONIa b MOBEPXHOCTH MUPAMUJIBI, TIPU3MBIL,
chepsl, KyO0a,

nupaMubl,

KOHyca, I[WJIWHIpa,  IUJIOMIAJb 00BeEM
[PSIMOYTOJIBHOTO  Napajuienenunesaa,

MUJIMHApPA, KOHYyCa, 1apa; YMCHHUC I/I306pa)KaTB MHOT'OT'paHHUKHA Y

IIPU3MBI,

[IOBEPXHOCTHU BpALICHUS, UX CEUYECHHUs OT PYyKH, C IIOMOIIbIO
UEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
[pacIio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PaclO3HABATH

IIPpaBUJIbHBIC MHOTOTPAaHHUKH;

yMETh ONEpUPOBATh TMOHATUSAMU: NPSIMOYTOJIbHAS CHCTEMA
KOOpJIUHAT, KOOPAMHATHI TOYKHU, BEKTOp, KOOPAMHATHI BEKTOPA,
YIOJI MEXIy BEKTOpaMH, CyMMa
HaxXoOUTh C

CKAJIIPHOE IIPOU3BEICHHUE,
BEKTOPOB, IIPOM3BEICHME BEKTOpa Ha YHUCIIO;
[MOMOIIBI0 M3YYEHHBIX (POPMYITI KOOpAMHATHI CepeMHbl OTpEe3Ka,

[paCCTOSAHNUEC MCIKAY ABYMSA TOUKAMHA

COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHHUI;
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- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBAaTh (OPMUPOBAHUIO U TPOSIBICHUIO
[TMPOKOI 3pyAHLIMK B pa3HBIX OOJACTAX 3HAHUH,
[MOCTOSIHHO TIOBBINIATh CBOW OOpa30BaTEIbHBIN H
KyJIbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

MICTIOb30BAaTh TMPUEMbl pedIIeKCHu ISl OLICHKH
CUTYyallld, BHIOOpPA BEPHOTO pPEILICHHUS;

- YMETb OLEHUBaTh pUCKHU M CBOEBPEMEHHO
[IPUHUMATDH PEIICHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJILHBIM HWHTEJJIEKT, MpeANoIararwuuii
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBALMH, BKIKOYAIOIIEH CTPEMIICHUE
K JOCTM)KCHMIO LEIM U YCIeXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

- OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTH TOHUMATH
PMOILIMOHAIIBHOE COCTOSIHME JPYIHX, YUUTHIBATH €TI0
[IpY OCYIIECTBJIEHUU KOMMYHHUKAIIUU, CIOCOOHOCTH,
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

- COLIMAIIBHBIX HaBBIKOB, BKJIFOYAIOIIUX
CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C APYTUMH
IIOABMHU,  3a00TUTBCS, TPOSBIATH HUHTEpEC |
paspeniatb KOHQJIUKTHI

OK 04 DddexTrBHO
B3aMMOJICHICTBOBATH U
[paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

"OTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTHU Y|
CaMOOTIPEJIEIICHUIO;

-OBJIaJICHUE HAaBBIKAMH y4eOHO-MCCIIeI0BATEIHLCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

- YMETb OIIEPUPOBATh MOHATUAMMU: CIIyYalHBIN OINBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMETh BBIUUCIISTH
BEPOSITHOCTH C  UCIOJB30BAaHUEM TIpaUuecKHX METOJOB;
[IPUMEHATh (POPMYJIBI CIOKEHHsI U YMHOXEHHUS BEpOSTHOCTEH,
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OBJ'IaZICHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU]

IEHCTBUSAMMU:
0) COBMECTHAsI IeITEIIbHOCTb:
- TOHMMaTh M HCHOJb30BaTh IPEUMYIIECTBY

KOMAaH/THOW ¥ WHINBUYaJIbHON PabOTHI;
- [PUHUMATHh LEJIM COBMECTHOW JEATENIbHOCTH,
OpraHu30BbIBaTh U KOOPIAUHUPOBATH IEUCTBUSA IO
e¢ JIOCTIDKCHMIO: COCTaB/ISATh IIJIaH OCHCTBHUH,
[pacrpeiesiaTh pojau C YYETOM MHEHHU YYaCTHHUKOB
00CYy X IaTh pe3yJIbTaThl COBMECTHOUM pabOTHI;

- KOOPAWMHHUPOBATHL U BBEIIIOJIHATH pa60Ty B YCJIOBHAX]
[peaIbHOTO, BHPTYaIhbHOTO W KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,
OCYLLIECTBIISATh

[IOBCACHUC B Pa3IMYHBIX CUTyaAllUAX, IPOABIIATH

MMO3UTUBHOE  CTPATErHMUYECKOC]
TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBnaseHne  YHUBEPCAJIbHBIMH  PETYJIATUBHBIMY|
NICHCTBUSAMM:

) IPUHITHE ce0sl U JPYTUX JIFOJICH:

- IIPUHAMAThb MOTHMBBI M apIyMEHTBI IPYIUX JIOJCH]
[IPY aHAJIU3€ PE3yJIbTATOB JCATECIBHOCTH;

- IPU3HABATh CBOE IIPABO U MIPABO IPYTrUX JIOACH HA)
OIIIMOKU,

- pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C TO3UIIH

IPYroro yeaoBeKa

KoMOWHATOpHBIE (aKkTBl W (OpMyNBI TpH pelIeHUH 3ajad;
OLICHUBATh BEPOSATHOCTU pEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydalHbIMM  BEJIMYMHAMU; YMEHHE

MIPUBOJAUTh  IIPUMEPHI

[IPOSIBJICHUS OOJTBIITUX
0OIIECTBEHHBIX SBICHUSX;
- YMeThb CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CTEMEHb C IIEIBIM

KOPEHb  HaTypaJbHOU CTENEHb C

3aKOHa Yucell B IPUPOJHBIX N

I[IOKa3aTCICM, CTCIICHU,

[PAIMOHAJIBHBIM  IMOKA3aTCJIEM, CTCICHL C ,Z[GI>'ICTBI/IT€JIBHBIM

aorapupm
KOCHHYC W TAHT€HC MTPOM3BOJILHOTO YHCIIA;

(BELIECTBEHHBIM)  TOKa3aTelieM, 4yycaa, CHUHYC,

- yMeTb CBOOOJHO ONEpPUpPOBaTh MOHATHUAMU: Ipaduk (yHKIHUH,
oOpaTHast PyHKIWS, KOMIO3UIUS (PYHKIIUH, TUHEHHAS (QYHKITHSA,

KBajpaTHUuHas (yHKOUS, CTeneHHas (QYHKUOUS C  [eJbIM
[oKaszaTeiaeM, TpUTOHOMeTpuueckue  (yHKUIUH, OOpaTHbIE
TPUTOHOMETPUUECKHUE byHKIUH, MoKa3aTenbHas u

nmorapudmuueckasi GyHKIHUU; YMETh CTPOUTH TpapuKu QpyHKIU,
BBITTOJIHATE Pe00pa3oBaHust rpauKoB PYHKIUH;

- YMETh HCIIONB30BaTh rpadukd (QYyHKOWA Ui HU3YyYeHUSs]
[IPOIIECCOB M 3aBHUCHMOCTEH NpU pPEHICHHH 3ajad U3 JPyTUX
y4eOHBIX MPEAMETOB W W3 pEalbHOM IKU3HH;
(bopMyIaMH 3aBUCHMOCTH MEXIY BEITMYNHAMU,
CBOOOZHO OIEPUPOBATH IMOHATHSIMHU: YETHOCTh (YHKIUH,
[EepUOJMYHOCTh  (YHKIMH,  OrPAaHMYEHHOCTb  (DYHKIHH,

MOHOTOHHOCTh ()YHKIIMH, SKCTpeMyM (YHKIHHU, HauOoJbllee U

BBIPaXKaTh,

HaMEHbIIEe 3HA4YCHUS (YHKIMHM HAa MPOMEKYTKE, YMETh
[IPOBOJIUTH UCCIIEIOBaHUE (DYHKITUH;

- YMEThb WCIIOJIb30BaTh CBOWCTBA U Trpa@uku (QyHKUUN IS
pElIeHNs YpaBHEHHI, HEpaBEHCTB U 3ajJay C [apaMeTpamuy;

300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN
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YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 OcyiiecTBiATh YCTHYIO
11 TMCbMEHHYIO
KOMMYHHKAITAIO HA
FOCYJTaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eTOM O0COOCHHOCTEH
COLIMATILHOTO U KYJBTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOr0 BOCIIUTAHUS:

- OCTCTHYCCKOC OTHOMICHUC K MHPY, BKJIIOYasd
DCTCTUKY 6I>ITa, HAay4HOT'O 158 TEXHHUYCCKOTI'O|
TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHHMMATh pa3IMYHbIC BH/]Ib
ICKyCCTBA, TPAJAMLMU M TBOPUECTBO CBOETO H
NpyT'MX  HapoJOB, OLIyIIaTh  AMOLMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

- Y6G)KIIGHHOCTB B 3HA4YUMOCTU 1A JIMYHOCTHU U]
00I1IeCTBAa OTEYECTBEHHOI'O U MUPOBOI'O MCKYCCTBA,
PTHUYECKHUX KYJBTYPHBIX TPAaJuLMHd M HApPOIHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHHMIO B Pa3HBIX BHIAX
HICKYyCCTBA, CTpPEMJICHHE  IPOSBIATH
TBOPYECKOH JINYHOCTH;

OBJIB.,Z[CHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU]

ITeHCTBUSIMU

a) oOIIeHueE:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO Bcex cdepax
PKU3HU,

- pacro3HaBaTh HEBepOaJTbHBIE CPEJCTBA OOIIEHUS,
MOHUMATh 3Ha4YCHUE COIIMATBLHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKU KOH(JIHKTHBIX]

chyauHﬁ U CMAT4YaThb KOH(bHI/IKTLI;

- YMETb OINEpPHPOBATH MOHATHAMU: CpeJHee apu(MeTHUECcKoe,

MearaHa, HauOoyblliee W HAWMCHbBIIEE 3HAYCHUS, pa3Max,
Habopa;
WHTEPIIPETUPOBATH uH(pOpMaIHIO,

Ha Juarpammax, Trpadukax,

JIUCTICPCHUS, CTAHAAPTHOC OTKJIOHCHUEC YHCIJIIOBOI'O

YMEHHE W3BJIEKAThH,
[IpEeICTAaBICHHYI0 B Ta0nuuax,
OTPa)KAIOILYK0 CBOMCTBA pEaJbHBIX IPOLIECCOB U  SIBICHUN;
[IpPEeICTaBIATh MHPOPMALMIO C MOMOIIBIO TAaOIUI[ U JUArpaMM;
HcClIeloBaTh CTaTUCTUYECKUME JaHHbIE, B TOM UHUCIE C
[pUMEHEHHEM TpapUUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;

- YMETb OIEpUPOBATh MOHATUAMM: TOUYKA, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIM YIrOJI, CKPEIIMBAIOIIMECS IPSIMBIE,
[MapajuIeIbHOCTh U NEPIEHANKYIIIPHOCTh NPSIMBIX U IJIOCKOCTEM,
YTOJI MEXKAY MPSIMBIMH, YTOJI MEXKAY MPSMOU U IIOCKOCTBIO, YTOJ

MCIKAY IINIOCKOCTAMU, paCCTOAHHUEC OT TOYKH [JO IINIIOCKOCTH,

Ka4ueCTBAPACCTOSAHNUEC MCIKAY IIPAMBIMU, PACCTOAHUEC MCKAY IIIOCKOCTAMU,

- YMETb MCMOJIb30BaTh NP PEIICHUH 3a/1a4 U3Y4YEeHHbIE (aKThl U
TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHHMBATH Pa3Mepbl 00BEKTOB
OKPY’KaIOILEero Mupa

- Pa3BCpHYTO U JIOTUYHO MH3JIaraTb CBOKO TOYKY]
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3PCHUSA C UCITOJIB30BAHUECM A3BIKOBBIX CPCACTB

OK 06 IIposBisaTh

pa)X TaHCKO-MAaTPUOTHUYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
0CO3HAHHOE TOBEJICHUE Ha
OCHOBE TPaTUITUNOHHBIX
001IIeYeITIOBEUCCKUX
[ICHHOCTEH, B TOM YHCJIIE C
Y4eTOM FapMOHH3AIUN
ME)KHAITMOHAIIBHBIX 1
MEXPETUTHO3HBIX OTHOIICHUIH,
[IPUMEHSITh CTaHIAPTHI
AQHTHUKOPPYIIIUOHHOTO
[TOBEICHUS

OCO3HAaHHUC O6y‘IaI-OI_HI/IMI/IC$I
rpaxcz(aHCKoﬁ UIACHTUYHOCTH,

Pa3sBUTHC

LCJICHAIIPABJICHHOC

1800637000505 JIMYHOCTHU Ha OCHOBC

denepaund, HUCTOPUYECKUX U

[TaHBI;
B yacTu rpa’kJjaHCKOr0 BOCTIUTAHMUSL:
- OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX IIpaB
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPSIKA;
TpPaULUOHHBIX

TYMaHHUCTHYCCKHUX

MIPUHSTHE
00111eueTI0BEUECKUX
IEMOKPAaTUYECKUX [IEHHOCTEH;

MIPOTUBOCTOATH

TOTOBHOCTb
PKCTPEMU3MA, HallMOHAJIN3Ma,
[pacoBBIM, HALIMOHAJIbHBIM IPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO IESITEIbHOCTD
MHTEpecax Ipa)/JIaHCKOro 00IIecTBa, y4acTBOBATh

caMOyIpaBJICHUU B

POCCHICKOMH|

BHYTpEHHEH

JTyXOBHO-|
HpPaBCTBEHHBIX IIEHHOCTEHM HapoaoB Pocculiickon
HaI[MOHAJIbHOA]
KyJIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMB]

BHAYUMBIX  [IEHHOCTHO-CMBICJIOBBIX  YCTaHOBOK,
QHTHUKOPPYIIIUOHHOTO MUPOBO33pEHUS,
[paBOCO3HAHUS, 9KOJIOTHYECKOMN KYJbTYDBIL,|

CIIOCOOHOCTH CTaBHUTh oeJm U CTPOUTH JKU3HCHHBIC

HallMOHAJIbHBIX,

UJIC0JIOTH Y|
KceHogoobuwu,
JINCKPUMHUHAIIUKA 110 COLUAJIbHBIM, PCIUTHO3HbIM,

0011e06pa3oBaTeIbHON

- YMETb OIIEPUPOBATh MOHATUAMU: IIPAMOYTOJIbHASL CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOIUTH C
[TOMOIIIBIO U3yUEHHBIX (HOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY JBYMS TOUKaMU;

-yMeTb BbIOUpaTh MOAXOAAIIUN U3yUYEeHHBI METOJT JAJIsl PEIECHUS
3a]1a4u, paclo3HaBaTh MaTeMaTu4eckue (pakThl U
MaTeMaTH4eCKHUe MOJEIN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IPUMEPHI
MaTeMAaTUYECKUX OTKPBITUM POCCUNCKONW U MUPOBOM
MAaTEMaTUYECKON HAYyKH.

- YMETb OIIEPUPOBATh MOHATUAMMU: CIIyYalHBIM OINBIT U CIIy4aliHOE
H|cOOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYMCIIATH

BEPOSITHOCTh C  HMCIOJIb30BAaHUEM  TPaPUUYECKUX  METOJIOB;
[IPUMEHSTh (OPMYJIbI CIOKEHHUS M YMHOXXEHUS BEpPOSITHOCTEH,
KoMOMHaTOpHbIe (akThl W (GOpMyNbl TpU pPEIIeHUU 3a]ady;
OLICHUBATh BEPOSTHOCTU pEaTbHBIX COOBITHIA; 3HAKOMCTBO CO

CHy‘l@.fIHLIMH YMCHHUC TNIPUBOAUTL IMPUMCPLL

i

BCINYHNHAMMU,

[IPOSABJICHUA  3aKOHaA OOJIBIINX YHCENI B MNpUPOAHBIX U

OGH_ICCTBCHHBIX SIBJICHUAX

B|
B|
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OpraHU3alMU U IETCKO-IOHOIIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJCHCTBOBAaTh C COLHAIBHBIMY|
MHCTUTYTaMH B COOTBETCTBHH C WX (DYHKIUSIMHU U
Ha3HA4YCHHEM;

- TOTOBHOCTh K TYMaHHUTApHON M BOJIOHTEPCKOH|
EeATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- chOpMHUPOBAHHOCTH POCCUHCKON TpakIaHCKOM|
MJICHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K CBOEMY]
HapO/y, YyBCTBa OTBETCTBEHHOCTHU Tiepen PoauHou,
FOpJIOCTH 32 CBOW Kpai, CBOIO PoaiMHy, CBOH S3bIK U
KYJIbTYpY, IIPOLLIOE u HacTosuiee]
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- LIEHHOCTHOE€ OTHOILIEHUE K TOCYJIapCTBEHHBIM|
CUMBOJIAM,  HCTOPUYECKOMY W  IMPUPOAHOMY]
HACJICIUIO, IaMSATHUKAM, TPaauLUsIM HapOIOB
Poccun, noctmxkenusm Poccnn B Hayke, UCKyCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- njeiHast yOeKIeHHOCTh, TOTOBHOCTD K CIIYKEHUIO
1 3amure OrTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

OCBOCHHBIE  OOYYAIOIIMMHUCA  MEXKIPEAMETHBIC
MOHSTHSI M YHHUBEpCAJbHBIE YyueOHBIE JeHCTBUS

(perynsiTUBHBIC, IMO3HABaTEIIbHBIC,
KOMMYHHUKaTHUBHBIE);
- CIIOCOOHOCTh Ux HCIIOJIb30BaHMS B

[I03HABATEJIBHOW M COLMAJIBHOM  TIPAKTHUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY INITAHWPOBAHUIO U
OCYIIECTBIICHUIO y4eOHOI JESATEIIBHOCTH,
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OpraHu3anuy  y4eOHOTrO  COTpYAHHYECTBA
[eJarornIYeCKUMH pabOTHUKAMH U CBEPCTHUKAMHU, K
y4aCTHIO B MMOCTPOEHUH VHIUBUyaTbHOH
00pazoBaTebHON TPACKTOPUH;

- OBJIaJICHHE HABBIKAMH YUEOHO-
MCCIIEI0BATENBCKOM, IPOEKTHON U COLMAIIBHOU

JICATCIIBHOCTHU

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKpYyXKarolen
Cpellbl, pecypcocOepexeHHIo,
[MPUMEHSATH 3HAHUS 00
M3MEHEHUU KITUMaTa,
[IPUHIIUITBI OEPEKITUBOTO
[IPOU3BOJICTBA, 3P (HEKTUBHO
IeiCTBOBATh B YPE3BbIYANHBIX
CUTYaLUsAX

- HC IPUHUMATH I[CflCTBI/ISI, MMpUHOCAIINE BpPC/
OKpYKaroIlei Cpeae;
YMETh

MPOTHO3UPOBATh  HEOIArONPHSITHBIC
DKOJIOTMYECKHUE TOCIIEICTBUS
e CTBUM, TPEOTBpAIATh UX;

- PaCIOUpPUTL OIIBLIT ACATCIBHOCTH 3KOJIOTUYECKOM|

MpeANPUHUMAEMbIX

HAIIPaBJICHHOCTH,

pa3pabarbiBaTh IUIaH pELICHUA NPOOJIEMBI C
YUETOM aHajh3a MMEIOIIMXCS MaTepUAIbHBIX H
HEMaTepPHAIBHBIX PECYPCOB;

OCYHICCTBJIATDH HCHeHaHpaBHCHHLII)'I ITOHMCK

[epeHoca CpeaCcTB crioco0OB  NEeHCTBUA

podeccuoHanbHy0 Cpeay;

n B
- YMCTb IICPCHOCUTH 3HAHUS B INO3HABATCIIBHYIO U
[IPAKTUYCCKYLO obiactu KHU3HCACATCIIbHOCTH,

- [OpcjiaraTb HOBBLIC ITPOCKTHI, OLUCHUBATHL UJACH C
[TO3UIIMHU HOBU3HBI, OPpUTHUHAIIbBHOCTH, HpaKTI/IHGCKOﬁ

3HAYNMOCTH;
- JaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCHTH
KOPPEKTHUBBI B JIEeITEIBHOCTD, OIICHUBATh

COOTBETCTBUE PE3YJbTATOB LECIAM

yMETh ONEpPUpPOBATH TMOHATUAMHU: (QYHKIHSA, HETpEepbIBHAS
byHKITHS,
MHTErpai;
(YHKIMHA, MCTIONB3ys CHpPAaBOYHBIE MaTEpHaNbl, HCCIEIOBATH B

MIPOM3BOJHAs,  IEpBOOOpa3Has,  ONpeAeTeHHBIN

YMETb HaXOAWUThb IMPOU3BOJHBIC 3JICMCHTAPHBIX

HpOCTGfII.HHX clydasax (bYHKLII/II/I Ha MOHOTOHHOCTHb, HaAXOAUTH|
HauOONbIINE W HAWMEHBIINE 3HAYEHHS q)yHKI.[HfI; CTPOUTH
Fpa(bI/IKI/I MHOI'O4JICHOB C HCIIOJIBb30BaHHUEM arrapara
MaTCMAaTUYCCKOIo aHalik3a,

MIPUMEHATHh  IIPOU3BOJHYIO IIPH

pelleHnd  3agad = Ha

OPHUCHTHPOBAHHBLIC 3aJa4Xd Ha HauOOJIBIIINE W HAWMMEHBIIINE

NBUKEHHME;,  pellaTh  MPAKTHUKOA
3HAUEHUS, HA HAXO0XACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb ONEPUPOBATH IOHATHUAMM: JBU)KEHUE B IPOCTPAHCTBE,
o100HbIE (PUTYpBI B MPOCTPAHCTBE; MCIOJIB30BAaTh OTHOLICHHE
[ioniaeld MOBEPXHOCTEH W 00BEMOB MOMOOHBIX GUTYp MpH
pEIICHNH 3a]1a4;

- YMETb BBIUHCIISTH F€OMETPUYECKHE BEJINYMHBI (JJIMHA, Yrodi,
[I0I1ab, 00BEM, TUIOIIAIb TOBEPXHOCTH), UCIIONB3YS U3YUCHHBIE

(hOpMYJIBI I METOJIBI
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2. CTpyKTypa U coaepxkanue o01eodpa3oBaTeJIbHOH JUCIHIUIIIMHBI

2.1. O0bem AUCHMILIMHBI U BUABI Y4e0HO padoThI

Bua yuyeOHoi padoThI Oobvem ¢
yacax*

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILTUHBI 340

B T.4.

OcHOBHOE coaeprkaHue 278

B T. U.:

TEOpEeTUYECKOe 00yUeHUE 220

IPAKTUYECKUE 3aHATHSA 58

ITpodeccuoHaNBLHO-OPUEHTHPOBAHHOE COAECPIKAHME (ComepiKkaHue 56

NMPUKJIATHOTO MOYJIs1)

B T. 4.:

TEOPETUYECKOE 00yUEHHE 4

PaKTUYECKUE 3aHATUS 52

NuauBuayaabHbIH NPOEKT (0a/nem)™**

IIpomexyTouHasi arrecTanus (IK3aMeH) 6

23




2.2. TemaTu4yeckuii IJIAH M CO/iep:KaAHNE TUCIIUTIIMHBI

Conepxanue y4e0HOro MaTrepuasia (OCHOBHOE H PO ecCHOHAIBHO-

HaumenoBaHue pa3jie/ioB . Oo6bem DopmMupyembie
OPHEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aHATHS, IPUKJIATHOU
U TeM 4acoB KOMIIeTeHIIUH
MOAYJIb (IPY HAJTMYMH)
1 2 3 4
OcHOBHOe cofep:KkaHue
Pasnen 1. IloBTopeHue 20
Kypca MAaTeMATUKH
OCHOBHOM IIKOJIbI
Tema 1.1 Llenr m 3amaun | ComeprkaHnue y4eOHOTO MaTepHaia
MaTeMaTHKU npy | bazoBeie 3HaHWUS W yMEHHS IO MaTreMaThke B MpodecCHOHATLHOM W B
OCBOCHHH CHELUAIBHOCTH | MOBCEIHECBHOM JCSATEILHOCTH.
KomOnHMpoBaHHOE 3aHITHE 2
Tema 1.2 UYucna wu | ComeprkaHue yueOHOro MaTepuasa
BBIUMCIICHU. Bpipaxenus | JlelicTBUS Ha IMOJIOKHUTEILHBIMHA U OTPUIATSIILHBIME YUCIIAMU, OOBIKHOBCHHBIMH H
U ipeoOpazoBaHus JECATUYHBIMU IPOOSMHU.
JeticTBus co cTeneHsMH, (HOPMYJIIbI COKPAIIEHHOTO YMHOKCHHSI. 2
KoMOMHHMpOBaHHOE 3aHATHE OK-01, OK-02,
Tema 1.3. TI'eomerpusi Ha | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE co/iep;KaHue (conepkanue OK-03, OK-04,
IUIOCKOCTH MPHUKJIATHOT0 MOAYJINA) OK-05, OK-06,
Bunel minockux ¢Guryp v ux miomaib. OK-07
[TpakTHKO-OpUEHTUPOBAHHBIC 33/1aUM B KYpCE T€OMETPUHU Ha TIIOCKOCTH 2
[IpakTHyecKkoe 3aHsITHE
Tema 1.4 Tlpouentnsie | ComepikaHue yueOHOro MaTepuaa
BBIYMCIICHUS [IpocThie MPOLIEHTHI, pa3Hble CIOcOObI MX BbruuciaeHus. CII0KHbBIE POIICHTHI
ITpakTUYECKOE 3aHATHE 4
Tema 1.5 VYpaBuenus wu | CojaepkaHue yueOHOro MaTepuasa
HEpPaBEHCTBA Jlunelinple, KBapaTHbIC, APOOHO-THHEHHbBIC YPABHCHHS 1 HEPABEHCTBA
IIpakTHyeckoe 3aHsITHE 2
Tema 1.6 Cuctemsl | Coaeprkanue yueOHOT0 MaTepuaia
YpPaBHEHUI U HEPABEHCTB CniocoObI pemieHus: CUCTEM JTMHEHHBIX ypaBHeHUH. [loHsTus: marpuna 2x2 u 3x3,
onpenenutenb Matpuilbl. Merony [Maycca. CucteMbl HENMHEHMHBIX YpaBHEHUH. 6

Cuctembl HEpaBEHCTB
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KomMOuHMpOBaHHOE 3aHIATHE

Tema 1.7 Bxonnoti | Cogepkanne yaeOHOTO MaTepHaia

KOHTPOJIb Boruncnenus u npeoOpa3oBaHus. YpaBHEHMs M HepaBeHcTBa. ['eomerpust Ha
TJIOCKOCTH 2
KontponbHas pabora

Paznen 2 Ilpsambie nu 20

IUIOCKOCTH B

NMPOCTPAHCTBE

Tema 2.1. OcuoBable | ComepxaHnue y4eOHOTO MaTepHaia

nonstus  crepeoMerpuu. | [Ipeamer crepeomerpun. OCHOBHBIE TOHSATHS (TOYKa, MpsiMas, TUIOCKOCTb,

Pacnionoxenne mpsAMBIX M | pocTpaHCcTBO). OCHOBHBIE — aKCHOMBI  cTepeoMeTpuu.  [lepecekaromuecs, 2

MJIOCKOCTEMN napajieNbHble M CKpeliMBaromuecs mnpsimMble. [lpusHak u  CBOWCTBO
CKpenuBaImuxcs npsMbix. OCHOBHBIC ITPOCTPAHCTBEHHBIC (DUTYPBHI.
KoMOMHHMpOBAaHHOE 3aHATHE

Tema 2.2. [TapannensHocTh | ComepikaHue ydeOHOro MaTepuasa

MPSIMBIX, IpsIMOI u | [TapannensHpie mpsiMas u 1iockocTs. Omnpenenenue. Ilpusnak. CsolictBa (C

IIJIOCKOCTH, TNTIOCKOCTEN nokazarenbcTBoM). [lapamnensabie mmockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
(c nmokazarensctBOM). Terpasap u ero »neMmentsl. [lapannenenunen u ero
anemMeHThl. CBOWMCTBA MPOTHUBOIIOJIOKHBIX TPaHEH M JUaroHajiel mapasuiesenure/a. 6
IToctpoenue ceyenwmii. Pemenne 3amau. OK-01, OK-03,
KoMmOMHMpOBaHHOE 3aHATHE OK-04, OK-07

Tema 2.3. Cojepkanre yaeOHOT0 MaTepHraja

[lepneHAUKyYISIPHOCTD [lepnenaukynspusie npsimbie. llapannenbHbie mpsiMble, NEPHEHAUKYISIPHBIE K

MPSIMBIX, TIPSIMOH 1 MIOCKOCTH.  [Ipu3HaK  MEpHEeHIUKYIIPHOCTH  NPSMONM M TUIOCKOCTH.

IIJIOCKOCTH, IIOCKOCTEN JoxazarensctBo. Ilepnenaukynsap u HakioHHasA. llepneHauKyIIApHBIE TUIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH IIIOCKOCTEN. [Joka3aTenbeTBo.
PaccTosiHusI B IPOCTPaHCTBE 2
KomOnHMpOBaHHOE 3aHIATHE

Tema 2.4. Teopema o tpex | ConeprkaHue yueOHOro MaTepuasa

MePIEHINKYIISIpax Teopema o Tpex mnepreHAuKymspax. Jloka3areabCTBO. YTOJN MEXIy MNpPSAMOH U
TJIOCKOCTHI0. YTOJ MEXKIY MJIOCKOCTIMHU 4

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.5. Tlapannensusie, | [IpodeccuonaIbHO-OpHEeHTHPOBAHHOE coep;KaHue (conepxkanue
MepHEHANKYIISIPHBIE, NMPHUKJIAJTHOTO0 MOYJIs1)
CKpEIIMBAIOIINECS NMPAMBIE | AKCMOMBI  ctepeoMeTprud.  [lepneHauKyJIpHOCTh  MPSIMOM M IUIOCKOCTH,
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rapauiebHOCTh JIBYX MPSIMBIX,
MEePIEHIUKYIISIPHOCTD IIOCKOCTEH

NEPpHNCHAUKYJIAPHBIX IIJIOCKOCTH,

HpaKTquCKOG 3aHATHUC

Tema 2.6. Pemenne 3agau.
[IpsiMble M IUIOCKOCTH B
MPOCTPAHCTBE

Coneprkanue yueOHOro MaTepuasa

Pacnonoxxenne nmpsAMbIX M IUIOCKOCTEH B MPOCTpAaHCTBE. llepneHaukyIsspHOCTS U
NapaJuIeIbHOCTD MPSIMBIX U MI0cKOcTeN. CKpeIMBAOINECS IPSIMbIE

KonrpossHas pabora 2
Pasnea 3. Koopaunartsl u 16
BEKTOPbI
Tema 3.1  JlexaprtoBbl | ComepikaHue yueOHOro MaTepuaa OK-02. OK-03
KOOpAUHATHI B | JlekapTOBBl KOOpAMHATHI B IpocTpaHcTBe. lIpocreimmue 3agaun B KOOpJAMHATAX. OK-0 4’ OK-07’
npocrpancTse. Paccrosnue | PaccTosiHue Mex Ity IByMst TOUKaMH, KOOPAWHATHI CEPEINHBI OTPE3Ka 4 ’

MEXIy [ABYMsS TOYKaMH.
Koopaunatsl CepeIUHbI
OTpe3Ka

KomOunupoBanHoe 3aHsTHE
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Tema 3.2 Bexrtopel B
IIPOCTPAHCTBE.

Yrom Mexay BEKTOpaMHu.
CkansgpHoe Nnpou3BeICHUE

CoaepxaHue y4eOHOr0 MaTepuaia

Bextopet B mpoctpanctBe. Clio)KeHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHUE
BekTopa Ha uncio. KoMmmnanapusie BekTopbl. CKalsipHOE MPOU3BEICHUE BEKTOPOB.
PaznoxkeHue BekTopa Mo TpeM HEeKOMILTaHApHBIM BekTopaMm. KoopauHaTel BeKTOpa,

BEKTOPOB CKaJISIPHOE MPOU3BEJICHHE BEKTOPOB B KOOPAMHATAX, YIOJI MEXKY BEKTOPAMH, YOl 6
MEX]ly MPSIMOM U TJIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTAMH. Y paBHEHHUE TIIOCKOCTH.
['eomMeTpruUecKuil CMBIC OIPEACTUTENS 2X2
KoMmOMHMpOBaHHOE 3aHATHE
Tema 3.3  Ilpaktuko- | [IpodeccuonaIbHO-OpHEeHTHPOBAHHOE colep:KaHue (conepxkanue
OpUEHTHUPOBAHHbIE 33Ja4M | MPUKJIAJTHOT0 MOIYJIsI)
Ha KoopAauHaTHOH | KoopAWHATHAS TUIOCKOCTh. BBRIUUCIIEHNE PacCTOSHUN WM TUIOIIAJCH Ha IJIOCKOCTH.
TJIOCKOCTH KosinuecTBeHHbIE pacueThl 4
[IpakTHyeckoe 3aHsTHe
Tema 3.4 Pemenue 3amau. | ComepikaHue yueOHOro MaTepuaa
Koopaunatsl 1 BEKTOpBI JlekapToBbl KOOpAMHATHI B ITpoCcTpaHCTBE. BekTopsbl B npoctpancTBe. ClioxkeHHEe U
BBIYMTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. KoMiuiaHapHbie BEKTOPBI.
CkangpHoe  TOpou3BeJCHUE  BEKTOpoB. Pa3znoxkeHue BeKkTopa 1O  TpeEM
HEKOMIUIaHApHbIM BekTopaM. IIpocreimme 3agaun B koopauHarax. Koopaunarst
BEKTOPA, PACCTOSHHUE MEXKy TOUYKaAMHU, KOOPJIMHATHI CEPEUHBI OTPE3Ka, CKAIIPHOE
MPOU3BE/ICHUE BEKTOPOB B KOOPJMHATAX, YIOJ MEXIY BEKTOPaMH, Yrojl MEXIy 2
MPSAMOU M TNIOCKOCTBIO, YTOJI MEXAY IMIOCKOCTSIMU
KonrtponsHas pabora
Paznen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuveckue
GyHKIIMH
Tema 4.1 CojepkaHre yaeOHOr0 MaTepuaa OK-01, OK-02,
TpI/IFOHOMeTpI/I‘IeCKI/Ie Pagnannas Mepa yria. HOBopOT TOYKHM BOKPYI' Hauajla KOOpAWHAT. OHpCI[GJIeHI/Ie OK-03, OK-04,
(GYHKIMHM TPOM3BOJIBHOIO | CHHyCa, KOCHHYCA, TAHI'€HCA W KOTaHT'€Hca. 3HAKH CHHyCa, KOCHHYCa, TAHTCHCA U 4 OK-05, OK-06,
yrijia, gucia. Pagmnannas u | koTanresca 1o YETBCPTSIM. 3aBUCUMOCTD MCXKY CHHYCOM, KOCHHYCOM, TAHI'€CHCOM OK-07
rpajycHas Mepa yria Y KOTAaHT€HCOM OJIHOTO M TOTO XK€ yTJia
KomMOuHMpOBaHHOE 3aHIATHE
Tema 4.2 OcaoBuble | CoaeprkaHue yueOHOro MaTepualia
TPUTOHOMETPUUECKHUE Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHTEHC U KOTAaHT€HC YIJIOB O
TOXJECTBA. U - o.. DopMyJibl IpUBEICHUS 4
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DopMy bl IPUBEACHUS

KomMOuHMpOBaHHOE 3aHIATHE

Tema 4.3 Cunyc, KOCUHYC,

TaHT'€HC CYMMBI U
Pa3HOCTH JBYX YIJIOB
Cunyc u KOCHHYC

JBoiiHOTO yriia. ®opMyIibl
IIOJIOBUHHOTO yTIjia

Coneprkanne ydeOHOro MaTepuasa

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrina. @opmynbl  HOJOBUHHOrO yria. IIpeoOpazoBaHusi CyMMbI
TPUTOHOMETPUYECKHX (YHKIMHA B TPOM3BENEHHE W NPOHM3BEACHUS B CyMMY.
BblpaxkeHne TpPUrOHOMETPUUYECKMX (DYHKUUII 4Yepe3 TaHMeHC MOJOBUHHOIO
aprymenTa. [IpeoOpa3oBanus MPOCTEHITNX TPUTOHOMETPUIECKHUX BBIPAKCHHUN

KOM6I/IHI/I]30B8.HHO€ 3aHATHUC

Tema 4.4 O@Oynkuuu, ux
CBOICTBa. Cnoco6b1
3amaHus QyHKIUN

Coepkanrie yaeOHOT0 MaTepHraja

OO6nacTp onpeneneHNuss U MHOKECTBO 3Ha4eHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,
nepuoandHOCTh GyHKIui. CriocoObl 3a1anus HYHKITAHA

KoMOuHMpOBaHHOE 3aHITHE

Tema 4.5
Tpuronomerpuueckue
GbyHKIMH, UX CBOIcTBa U
rpaduKu

Coneprkanne yuyeOHOro MaTepuasa

Ob6nactp onpeneneHUss ¥ MHOXKECTBO 3HAUYEHUI TPUTOHOMETPUYECKHX (YHKITHA.
YETHOCTH, HEYETHOCTD, NEPHOANIHOCTH TPUTOHOMETpUYECKUX (yHKIui. CBoicTBa
U rpadukn GyHKIMNA y = COS X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 IIpeobpazoBanue

Conepkanre yaeOHOr0 MaTepuraja

rpadukoB CxxaTtue u pacTspkeHre TpaduKOB TPUTOHOMETPUUYECKUX (PYHKITHIA.
TPUTOHOMETPUUYECKUX [Ipeobpa3zoBanue rpadMKOB TPUTOHOMETPUUECKHUX (DYHKITHI

byHKIUH [IpakTHueckoe 3aHsITUE

Tema 4.7 Onucanue | IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE co/iep;KkaHue (comepkanue
MIPOU3BOJICTBEHHBIX NMPUKJIAJTHOTO MOYJIs1)

IPOLIECCOB C  TIOMOIIBIO
rpaduKoB GyHKIHIA

Hcnonb30BaHre CBONCTB TPUTOHOMETPUYECKUX (GYHKIMI B MpodhecCHOHATBHBIX
3aj1a4ax

HpaKTqucxoe 3aHATHUC

Tema 4.8  OOparHbie

Cojiepkanrie yaeOHOT0 MaTepuraja

TPUTOHOMETPHUECKHE OOpaTHbIe TpUroHoMeTpuieckue GyHkuu. VX cBoMCcTBA U rpadMKu

QyHKIMH KomOnHHpOBaHHOE 3aHITHE

Tema 4.9 Cozeprkannie yueOHOro MaTepuaa

Tpuronomerpudeckue YpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHEHUsI U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKUX YPABHEHUM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUUYECKHE YPABHEHMsI, CBOIALIMECS K KBaJpaTHBIM, pellacMble
Pa3JIoKEHUEM HAa MHOKUTEIIN, OJTHOPOIHBIE.

IIpocTelimme TPUroHOMETPUUYSCKHE HEPABECHCTRA
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KoMOMHHMpOBaHHOE 3aHSTHE.

Tema  4.10  Cucremsl | CogepxaHnue y4eOHOTO MaTepHaia
TPUTOHOMETPUUECKUX Cuctembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPAaBHEHUHN 2
ypaBHEHUU KoMOuHMpoBaHHOE 3aHATHE
Tema 4.11 Pemenne 3amau. | ComepkaHnue yaeOHOTO MaTepHaia
OCHOBBI ~ Tpuronomerpui. | [IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pewenue
Tpuronomerpudeckue TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB B TOM YHCJIE C HCIOJIb30BaHUEM 2
GbyHKIHH CBOMCTB ()YHKIIHIA.
KonTponbHas pabora
Pa3pea 5. 8
KommiiekcHbIe ynciia
Tema 5.1 CopepxaHue y4eOHOr0 MaTepuaia
KowmmekcHbie uncna [Tonstre komriuiekcHoro yucia. CompspkKeHHbIE KOMIUIEKCHBIE YWCIIA, MOIYNb U
apryMEHT KOMIUIEKCHOTO uwncia. Pdopma 3amucu  KOMIUIEKCHOTO — 4HuCia 4
(reoMeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpanyeckas). ApudmMeTHuecKue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCTIaMU
KoMOuHMpoBaHHOE 3aHATHE
Tema 5.2 Tlpumenenue | ComepikaHue yueOHOro MaTepuasa
KOMILJIEKCHBIX YHCEIl BrimonHenue  pacyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — umcenl.  [Ipumepsl
WCIIOJIh30BaHMsI KOMIUIEKCHBIX YHCEN 4
[IpakTHueckoe 3aHsTHE
Paznen 6. IlpousBomnasi 40
GyHkumnn, ee
NpuMeHeHue
Tema 6.1 [Tonsitue | Comepxanue yueOHOTO MaTepHaia
npou3BoiHOW. Dopmyiiel v | OnpeseneHne YUCI0BOM MOCIIE0BATENBHOCTH U CII0co0bl ee 3aqanHus. CpolicTBa OK-01, OK-02,
npaBuja YHUCJIOBBIX MOCIEN0OBaTeabHOCTeN. OmnpeneneHue mnpezaena MocaeAoBaTeIbHOCTH. OK-03, OK-04,
g depeHIIPOBAHMS Beruucnenue  mpemenoB  mocnemoBatenbHocTe.  Ilpemen  QyHkimmm  Ha 2 OK-05, OK-06,
6eckoneunoctu. [lpenen Gpynkuuu B Touke. [Ipupaiienue aprymenta. [Ipupamienue OK-07
¢bynkuuu. 3agauu, NPUBOAAIIME K TMOHATUIO Npou3BoAHOoW. OmpezneneHue
IPOU3BOAHONU. AJITOPUTM OTHICKAHUS IPOU3BOIHON
KomOnHMpOBaHHOE 3aHITHE
Tema 6.2 IIpousBoanbie | ComeprkaHue yueOHOro MaTepuana
CYMMBI, pasnoctu | opmyasl nuddepermpoanuns. [1pasuna quddepeHmMpoBaHUs 6

MMPOU3BCACHUSA, HACTHOI'O

KoMOuHMpOBaHHOE 3aHATHE
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Tema 6.3 IlpousBojHbIE
TPUTOHOMETPHUYECKIX
¢yukuuii.  [IpomsBoaHas
CIIOKHOHM (QyHKIINH

CoaepxaHue y4eOHOr0 MaTepuaia

Omnpenenenne CIOXHOH (GyHkmmu. [Ipou3BoaHAS TPUTOHOMETPUUYCCKUX (YHKITHH.
[Tpoun3BoHAs C0KHON (DYHKIIMH

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.4 Tlonstue o
HENPEPHIBHOCTU (YHKITUH.
Merton nHTEpBaNOB

Coneprkanue yueOHOTo MaTepuana

[lonarue nenpepwsiBHON (yHkuuu. CBoiicTBa HenpepbBHON (yHKuuU. CBS3b
MEXy HEIPEPhIBHOCTBIO U AU(PPEepeHIIUPYEMOCThI0 (PYHKIIUU B TOYKE. AJITOPUTM
pELICHUS] HEPABEHCTB METOOM MHTEPBAIIOB

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.5 I'eomerpuueckuii
U (GU3NYECKUH  CMBICH
IIPOU3BOJHOU

Conepkanrie yaeOHOro MaTepuraja

I'eomerpuueckuii cMbICT TPOU3BOJHON (DYHKIMM — YIVIOBOH KO3(D(UIMEHT
KacaTeJbHOU K rpaduky (PyHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOU K Tpaduky
(GyHKIMU. AJTOPUTM COCTaBJICHUS YPABHEHHUS KacaTelbHOM K rpaguky (yHKIHUN

y=f(x)

KOM6I/IHI/I]30B3.HHO€ 3aHATHUC

Tema 6.6 @usnueckuii
CMBICJI IIPOU3BOJHOM B

CopepxaHue yueOHOro Marepualia

®usnyeckuil (MEXaHWYECKUI) CMBICI IMPOU3BOJHOM — MIHOBEHHas CKOpPOCTh B

npodeccrnoHaATbHBIX MOMEHT BpeMeHH t: v =S’ (1)

3amavyax IIpakTHYECKOE 3aHATHE

Tema 6.7 MonoroHHocTh | CopeprkaHue yueOHOro Marepuasia

GyHKIUH. Touku | Bo3pactanne u yObIBaHWE (YHKIMH, COOTBETCTBHME BO3PACTAHUS W YOBIBAaHUS
HKCTpEeMyMa ¢yHKUIMH 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIEro MOPSJIKA,

COOTBETCTBUE 3HAKa BTOPOH MPOU3BOJIHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIUH Ha
oTpe3Kke. 3a7auyd Ha MAaKCUMyM M MMHUMYM. [loHATHE acHMMITOTBI, CIIOCOOBI MX
OTIpeNieNIeHusl. AJNTOPUTM HCCIIeOBaHMs (DYHKIIMM U IOCTPOEHUs ee rpaduka c
HOMOIIBIO TPOU3BOAHOM. /IpoOHO-MHENHHas (yHKIUS

KomOnHMpoBaHHOE 3aHITHE

Tema 6.8 WccnemoBanue
GyHKIMH W MOCTpOEHHE

Cozeprkanuie yueOHOro MaTepuaa

HccnenoBanue GyHKIMM HA MOHOTOHHOCTD U TTOCTPOEHHE TPaHUKOB.

rpaduKoB KoMOMHMpOBaHHOE 3aHATHE

Tema 6.9 HambGoawsmee u | ComeprkaHue y4eOHOTO MaTepHaia

HaWMCHBIIICEe 3HayeHus | HaxoxkeHne HamOOJBIIEr0 W HAWMEHBIIETO 3HAYCHWH (YHKIMHA, MTOCTPOCHHE
GbyHKIIH rpaMKOB MHOT'OUYJICHOB C MCIOJb30BAHMEM alapara MaTeMaTHUYECKOTO aHaIu3a

KomOuHupoBaHHOE 3aHITHE

Tema 6.10 Haxoxnenue

IIpodeccHoHATILHO-OPHEHTHPOBAHHOE coaep:KaHue (coaep:kaHue

30




ONTUMAJIBHOIO pe3yJibTaTa

NMPHUKJIATHOTO MOIYJIsH)

C MOMOIIBI MPOU3BOAHON | HauMeHbIlee U HanOoIblIee 3HaYeHHE (PYHKITUU 6
B MMPAKTHUYECKUX 3a7adax [IpakTHUecKoe 3aHATHE
Tema 6.11 Pemenne 3amau. | Cogeprkannue ydeOHOrO MaTepuaia
[TponsBonnas Gynkuuu, ee | Gopmysiel u npasuia auddepenimpoBanus. MccnenoBanne GpyHKIUH ¢ TTOMOIIBIO
MIPUMEHEHNE npousBoHOM. Haubosbilee u HanMeHblliee 3Ha4eHUs (PYHKIUU 2

KonTponbHas pabora
Pazpnen 7. 46
MHOrorpaHHMKM M TeJia
BpalleHust
Tema 7.1 Bepmunsl, | Cogeprkanue yueOHOro MaTepuaia
peodpa, rpany | [Tonsitue mMHororpanHuka. Ero sjnemMeHTHI: BepuiuHbl, peOpa, rpanu. JluaroHanis.
MHOTOI'PaHHHUKA Ceuenue. BrIykIible ¥ HEBBITYKJIBIE MHOTOTPaHHUKH

KOMOMHUPOBAHHOE 3aHATHE 2
Tema 7.2 Ilpusma, ee | ComeprkaHue yueOHOro MaTepuana
cocrapsrone, cedenue. | [lonsitue mpusmel. Ee ocHoBaHust u 60koBble rpaHu. Boicota npusmsl. [Ipsmas u
IIpsmMas u mnpaBwibHas | HakJIOHHas npusma. [IpaBuiabHas npusma. Ee ceuenue
HPU3MBI KOoMOMHHPOBAHHOE 3aHATHE 2
Tema 7.3 Cojsieprkanrie yueOHOT0 MaTepuasa
[Tapannenenunesn, KyO. | [Tapannenenumnen, CBOWCTBA MPSAMOYrOJbHOTO mMapaiuienenuneaa, kyo. CedeHue gg:g;’ gﬁ:gi’
Ceuenue Ky0a, | kyba, mapauieienuneaa OK-0 5’ OK-0 6,
napajuieaenunesna KoMmOMHMpOBaHHOE 3aHATHE 2 OI’<-07 ’
Tema 7.4 Ilupamuma, ee | ComeprkaHue yueOHOro MaTepuasa
cocrapisromue, cedenue. | [lupamuga u ee snementbl. Cedyenue mnupamuabl. IIpaBunbHas nupamuja.
[IpaBunbHass  nupamMuja. | YceueHHas nupaMuaa
YcedyeHHas mupamuia KoMOMHUPOBAaHHOE 3aHITHE 2
Tema 7.5 DbokoBas wu | ComepkaHue ydeOHOTO MaTepHaia
MTOJTHAs oBepxXHOCTh | [Tmomaap OOKOBOM M OTHOW MOBEPXHOCTH MPU3MBI, TUPAMUJIBI
MIPU3MBI, TUPAMUIBI KomOuHMpOBaHHOE 3aHATHE 2
Tema 7.6 Cummerpus B | ComeprkaHue yueOHOro MaTepuasa
KyOe, mnapamienenunene, | CHMMETpUSI OTHOCHTEIBHO TOYKH, NPSIMOM, miockoctH. CUMMeETpust B KyOe,
MpU3Me, MUpaMuIe napajuiesienumesie, npusMe, TupamMmuIe 2

KOM6I/IHI/I]30B8.HHOG 3aHATHUC

Tema 7.7 [Tpumepsr
CUMMETpHH B mpodeccuu

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE
MPUKJIATHOT0 MOYJIAA)

cojiep:KaHHe (comep:xkaHue
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CumMeTpus B IpUPOJE, ApXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘leCKOG 3aHATHUC

Tema 7.8 IlpaBuibHbIe
MHOTOI'PaHHHKH, uX
CBOMCTBA

Cojiepkanre yaeOHOT0 MaTepuraja

IlonsiTue IIPpaBUJIBHOT'O MHOI'OT'PaHHHMKA. CBoiicTBa IpaBUJIBHBIX MHOT'OI'PAHHHWKOB

IIpakTuyeckoe 3aHATHE

Tema 7.9 Hunuuap, ero
coctaBisone. CeueHue
HUAJTUHAPA

Coseprkannie yueOHOro MaTepuaa

Hunmuaap u ero snemeHTsl. CedeHne NUIMHAPA (TapajiyieIbHOE OCHOBAHHIO U OCH).
PasBepTka muianMHaApa

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.10 Konyc, ero
cocrapmsitonue. CeueHue
KOHYycCa

IIpodeccuonaIbHO-OpEHTHPOBAHHOE coaepKaHue (coaep:xxaHue
MPUKJIATHOTO0 MOYJIAA)

Konyc wm ero omementsl. CeueHune KoHyca (mapajUielbHOE OCHOBAaHHMIO U
MPOXO/IsIIee Yepe3 BEpIIMHY), KOHMUECKUE ceueHus. Pa3BepTka KoHyca

KomOnHMpOBaHHOE 3aHITHE

Tema 7.11 VYceueHHsblit
KOHYC. Ceuenue
YCEUEHHOT0 KOHYCa

Cozeprkannie yueOHOro MaTepuaa

Ycedennsiii konyc. Ero oopa3yromias 1 Beicota. CeUeHHE YCEUYSHHOI0 KOHYyCa

KomMOuHMpOBaHHOE 3aHIATHE

Tema 7.12 Illap u cdepa,
UX CCUCHUS

Coneprkanue yaeOHOro MaTepuasa

[Hap u cdepa. Bzaumuoe pacnosnoxkenue cdepsl u miockoctu. CedeHue miapa,
chepnl

KomOnHMpoBaHHOE 3aHIATHE

Tema 7.13 Ilomsatue 00
o0beMe Tena. OTHOILIEeHME
00BEMOB ITOJO0OHBIX TEN

Cozeprkanne yueOHOro MaTepuaa

[Tonsatue 06 oOwveMe Tema. OObeM KyOa M TPSMOYTOJIBHOTO IapasuieeIuIe/1a.
O6bem mnpusmbl u IwmmHApa. OTHOIIEHHE O0BEMOB TOJOOHBIX — TeTl.
I'eoMeTpHUUECKHUIM CMBICIT ONPEACIUTENS 3-TO MOPSAKa

KomMOuHMpOBaHHOE 3aHITHE

Tema 7.14 OObembl
IO  TIOBEPXHOCTEHN
TeJ

Coneprkanue yueOHOro MaTepuasa

OO0bembl upamuabl U KoHyca. O0beM mapa. [Tnonaam moBepxXHOCTEH Tel

KOM6I/IHI/I]30B3.HHOC 3aHATHC

Tema 7.15 KomOuuammm
MHOTOTPAaHHUKOB U TEJ

Coneprkanue yueOHOT0O MaTepuaa

KoMOMHAIMKM reOMETPUYECKUX TEll

BpAIICHUS [IpakTHueckoe 3aHsITUE
Tema 7.16 CopepxaHue y4eOHOr0 MaTepuaia
I'eomerpuueckue Hcnonp30BaHne KOMOMHAIMM MHOTOTPAHHMKOB M T BpalleHHS B IPAKTHKO-
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KOMOWHAIIMK Ha MPaKTHKe

OPHUCHTHUPOBAHHLBIX 3ada4dax

IIpakTyeckoe 3aHITHE 4
Tema 7.17 Pemenne 3amau. | Comepkanue ydeOHOTO MaTepuaia
Muororpanaukud ¥ Tena | O0beMBbI M IUIOINIAIA MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHHUS
BpalieHus KontpospHas padota 2
Pa3pnean 8. 14
IlepBooOpa3nasn
Gyukuun, ee
npuMeHeHue OK-01, OK-02,
Tema 8.1 IlepBooOpasnas | ComeprkaHue yueOHOr0 MaTepuana OK-03, OK-04,
byHKIHIH. [TpaBmia | 3amaya 0 BOCCTAHOBJICHWU 3aKOHA JBMIKCHHS 10 HM3BECTHOM CKOpOCTH. [loHsTHE OK-05, OK-06,
HaXO0XIECHUs uHTerpupoBanus. O3HaAKOMJICHHE C TOHSATHEM HMHTETpaja W MepBOOOpasHON uis OK-07
epBOOOPa3HBIX ¢byukuum y=f(x). Pemenue 3amau Ha CBsA3b MEPBOOOPA3HOW U €€ MPOU3BOJIHOM,
BBIUMCJICHHE MEpBOOOpa3HON mnsi maHHOM QyHkumu. Tabmuma dopmyn mis
HaXO0XACHUS IepBooOpa3HbIX. M3yueHue mpaBuia BEIYMCICHUS IIEPBOOOPA3HOM 2
KoMOuHMpOBaHHOE 3aHIATHE
Tema 8.2 [Tnomans | Cogeprkanne y4eOHOTO MaTepuaia
KPUBOJIMHEHHOM 3amauyn, MPUBOMASAIIUE K IOHSATHIO OMPECIICHHOTO WHTETpajia — O BBIYHCICHUU
Tpanemuu. Qopmyna | TIOmAaaAM  KPUBOJIMHEHHOW Tpamenuu, O T[epeMemeHud Touku. [loHsTHE
Herorona — JleiiOnuna ONPENENEHHOTO  HMHTErpaa. 'eomeTpruueckuii ©  (QU3MYECKUH  CMBICT
onpeneneHHoro uaTerpana. ®opmyna Herorona— JleiOnuia 2
KomOnHMpOBaHHOE 3aHIATHE
Tema 8.3 Coseprkanue yueOHOro MaTepuaa
Heonpenenennsrit u | IToHsiTHe HEONpPEeAeIEHHOrO HHTErpana
OMpE/ICIICHHBIN UHTErPpasibl | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 8.4 Tlonstue 00 | ComepxaHue ydeOHOTO MaTepuaia
onpezneneHHOM uHTerpane | ['eoMeTpruecKuid CMBICI ONPEICICHHOT0 HHTETpaIa
Kak wionmany | KoMOuHUpoBaHHOE 3aHATHE 2
KPUBOJIMHEHHOU Tpamneiuu
Tema 8.5 Omnpenenennsiii | IlpodeccnonanbHO-OpHEHTHPOBAHHOE coaepxaHue (coxep:xaHue
WHTETPAN B )KU3HU NPHUKJIATHOTO MOTYJIsSA)
I'eomerpuueckuil cmbica ompeneneHHoro wuHrerpana. ®opmyna HeiooroHa -
JletGaMIA.
Pemenue 3a1a4 Ha mpuMeHEHUE UHTETpalia Jisl BEIUMCICHUS GU3NYECKUX BEITMYUH
W IJIOIIaAEi 4
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HpaKTqucxoe 3aHATHUC

Tema 8.6 Pemenne 3agau.
[TepBooOpasnas pyHKIUH,

Coneprkanne ydeOHOro MaTepuasa

[TepBooOpasHas dbynkuun. [IpaBuia HaxoXaeHUSA IepBooOpa3HbIX. Ee mpumeHeHue

¢¢ NPUMCHCHHUEC KonTponbHas pabota 2
Pasnen 9. Crenmenu wun 18
KOPHH. Crenennas
dynkuus
Tema 9.1 Crenennas | CoaepikaHue yueOHOro MaTepuasa
(GbyHKIIMSI, €€ CBOWCTBA [ToHATHE KOPHS N-OH CTENeHH U3 AeHCTBUTENHLHOro uncna. OyHKIuM Yy = VX Hux
cBoiicTBa 1 rpaduku. CBOMCTBA KOPHS N-OW CTEIICHH
KoMOuHMpoBaHHOE 3aHATHE 4
Tema 9.2 Cojiepkanrie yaeOHOT0 MaTepHraja
[Ipeobpa3zoBanue [IpeobpazoBaHue UppaIMOHATBHBIX BHIPAKCHHIMA
BBIPKEHHUH € KOPHAMHU N- | KOMOHHHUPOBAaHHOE 3aHATHE 4
Ol CTEIECHU OK-01, OK-02,
Tema 9.3 CaoiictBa | ComeprkaHue yueOHOr0 MaTepuraja OK-03, OK-04,
CTENEHU C panuoHaIbHBIM | [ToHATHE CTemneHu ¢ J0OBIM palMOHAIBHBIM NokKa3areneM. CteneHHble (QyHKIHH, OK-05, OK-07
u JICCTBUTENIBHBIM | X CBOMCTBA U I'paduKu
MOKa3aTeJsIMU KoMOuHMpOBaHHOE 3aHSATHE 2
Tema 9.4 Pemenne | Comeprxanue yueOHOTO MaTepraia
HPPALMOHATIBHBIX PaBHOCHIIBHOCTD HMppaIlMOHAIIBHBIX YpPAaBHEHHM U HEpaBeHCTB. Meroasl HUX
YPaBHEHHMI U HEPABEHCTB | peleHus. PerieHne uppalmoHaIbHBIX YPaBHEHUI M HEPABEHCTB
KomOnHMpOBaHHOE 3aHITHE 6
Tema 9.5 Crenean wu | ComepikaHue yueOHOro MaTepuasa
KOpHH. Crenennas | Onpenenenne creneHHoW (yHknuu. VMcnoib3oBaHWEe €€ CBOWCTB NMPHU PEHICHUH
GbyHKIHS YpaBHEHUN U HEPABEHCTB 2
KontpospHas pabora
Paznen 10. 18
IHoka3aTenbHast
dyHknus
Tema 10.1 ITokazarenpHas | ComepikaHue yueOHOro MaTepuasa 85_8;’ gﬁ_gi’
(GyHKIUS, €€ CBOHCTBA Crenenb ¢ TPOU3BOJBHBIM JICUCTBUTENIBHBIM TOKa3zareneM. OmpenencHue OK-O 5’ OK-07,
MOKa3aTeNbHON (PYHKIMH, €€ CBONCTBa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM ’
MOKa3aTeabHOW (QyHKIMH. PelleHne mokasarenbHbIX YpaBHEHUH (YHKIIMOHAIbHO-
rpaduuecKuM METOJIOM 4
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KomMOuHMpOBaHHOE 3aHIATHE

Tema 10.2
IOKAa3aTeIbLHBIX
YpaBHEHUI U HEPAaBEHCTB

Pemrenue

Coneprkanne ydeOHOro MaTepuasa

Pemienue moka3zartenbHBIX YpPaBHEHUH METOJIOM YPAaBHUBAHUS —IIOKA3aTelIeH,
METOJIOM BBEJCHHS HOBOW MEPEeMEHHOH, (YHKIMOHATHHO-TPaQUIECKUM METOIOM.

Penienue nokazaTeabHbIX HEPABEHCTB 8
[IpakTrueckoe 3aHsiTUE
Tema 10.3  Cucremnr | Conmepikanne yaeOHOT0 MaTepraja
MOKa3aTeIbHBIX PelieHue cucteM nokazaTelbHbIX YpaBHEHUI
ypaBHEHHHA KOoMOMHHPOBAHHOE 3aHATHE 4
Tema 10.4 Pemenue 3agau. | Conmeprxkanue yueOHOTro MaTeprana
[TokazatenpHasd GyHKUMS | PemieHne TMOKa3aTeIbHBIX YPaBHEHHH METOIOM ypaBHHUBAHHS IOKa3aTeleil u
METOJIOM BBEJEHHUsI HOBOM IEpEMEHHOM. Penienre nokas3arebHbIX HEPABEHCTB
KonTponbHas pabota 2
Paznen 11. Jlorapugmni. 30
Jlorapupmnueckasn
dynkuus
Tema 11.1  Jlorapudm | Comeprkanue yueOGHOro Marepuasia
yucna. Jecatuunsld ¥ | Jlorapudm yucna. JecATHUHBIN M HATYpaIbHBIA JOrapu(Mbl, YHCIIO €
HaTypalbHbIA Jorapudmel, | KoMOMHUPOBAHHOE 3aHSTHE
YHUCIIO € 4
Tema 11.2  CgoiictBa | CoaepikaHue yueOHOro MaTepuasa
norapudmoB.  Omnepanus | CporicTsa jorapudmos. Onepaius TorapubMUPOBaHN.
norapuMupoBaHUS KoMOuHMpOBaHHOE 3aHATHE 6 OK-01, OK-02,
Tema 11.3 Coneprkanue yueOHOro MaTepuasa OK-03, OK-04,
Jlorapudmrueckas Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA OK-05, OK-07
GbyHKIUS, €e CBONCTBA KoMOuHMpoBaHHOE 3aHATHE 4
Tema 11.4 Coneprkanue yaeOHOT0O MaTepuaa
Penrenne [lonarue norapupmuueckoro ypaBHeHus. Onepanus NOTEHUUpPOBaHUA. Tpu
orapuPMHUICCKIX OCHOBHBIX METOJla pelIeHUsl JorapuGMUYECKUX YpaBHEHHH: (QYHKIIMOHATIBHO-
YPaBHCHHI U HCPABCHCTB | rpa)M4eCcKuif, METOJ MOTEHIMPOBAHHUs, METOJ] BBEIECHUS HOBOM IEPEMEHHOM.
JlorapudMuyecKkne HepaBeHCTBA 8

KomMOuHMpOBaHHOE 3aHATHE

Tema 11.5 CoepkaHre yaeOHOr0 MaTepuajia
Cucrtembl ANTOpPUTM pEIICHUS CUCTEMbl ypaBHCHWU. PaBHOCHIBLHOCTH JIOTapH(PMHUUICCKHX
JIOTapu(HMUIECKUX YpaBHEHU U HEPABEHCTB
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YpaBHEHUM KoMOMHHMpOBaHHOE 3aHATHE 2
Tema 11.6 Jlorapudmser B | [IpodeccuoHaATILHO-OPHEHTHPOBAHHOE co/ep:KaHue (comepkanue
MIPUPOJIE U TEXHUKE NMPUKJIAJTHOTO MOYJIs1)

[Ipumenenne gnorapupma. Jlorapubmuueckas cnmpans B npupoae. Ee

MaTeMAaTUYECKUE CBONCTBA 4

[IpakTrueckoe 3aHsiTUE
Tema 11.7 Pemenne 3amau. | ComepkaHne yaeOHOTO MaTepuraia
Jlorapugmsr. Jlorapupmuueckass  ¢yHkius.  PemieHune — mpocTeHIIMX  JIOrapH(PpMHUUYECKHX
Jlorapupmuueckas ypaBHEHHI 2
GbyHKIUSA KonTponpHas pabota
Pazgen 12. Mmuo:xecTBa. 10
DJIeMeHThI Teopuu
rpadoB
Tema 12.1 MHoxecTBa CoaepxaHue y4eOHOr0 MaTepuaia

[Tonsatue MHOXecTBa. [ToamHO)ecTBO. Onepaliuu ¢ MHOKECTBAaMHU

KomOunHMpOBaHHOE 3aHITHE 2
Tema 12.2 Omnepanuun c | IlpodeccnonabHO-OpHEHTHPOBAHHOE coJaepixaHue (conep:xanue
MHOECTBAMH NMPUKJIATHOTO MOYJIs1)

Onepanuu ¢ MHOKeCTBaMu. PerieHne nNpukiIaiHbIX 3a1a4

[TpakTH4ecKOe 3aHITHE 2
Tema 12.3 I'padsr CoaepxaHue y4eOHOr0 MaTepuaia

[Tonstue rpada. CBs3HbIi rpad, AepeBo, IIUKI I'pad HA MIOCKOCTH

I[IpakTuyeckas padboTa 4
Tema 12.4 Pemenne 3amau. | Comeprkanue y4eOHOro MaTepuaia
MmnoxectBa, I'padpl 1 ux | Onepaiuun ¢ MHOXecTBaMu. OmNucaHWe pPeaTbHBIX CUTYAllMii C  TOMOIIBIO
MIPUMEHEHUE MHOKecTB. [IpuMeHneHune rpadoB K pelieHuo 3a1a4

KonrponsHas padbora 2
Paznen 13. DaemeHTbI 26
KOMOUHATOPHUKH,
CTATUCTUKHU . H TEoOpUH OK-OI, OK-OZ,
BEPOATHOCTEH OK-03, OK-04,
Tema 13.1  OcHoBHble | ComepikaHue y4eOHOro MaTepuasa OK-05, OK-07
HNOHATUS KOMOMHATOpUKU | [lepecTaHOBKH, pa3MEIIICHHUS, COUCTAHML.

KoMOuHMpoBaHHOE 3aHSTHE. 4

Tema 13.2  CoOrnITHe,

CopepxaHue yueOHOro MaTepualia
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BEpPOSITHOCTh COOBITHSL.
CroxeHne W YMHOXXECHUE
BEPOATHOCTEMN

CoBMecTHBIE W HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYyMMBbI
cOOBITHH. YCITOBHASI BEPOSATHOCTh. 3aBHCUMbBIC M HE3aBUCHUMBIE COOBITHS. TeopeMbl
0 BEPOSITHOCTH MPOU3BEICHUS COOBITUH.

KomOuHHpOoBaHHOE 3aHIATHE

Tema 13.3 BepostHOCTH B
PO eCCUOHATBHBIX
3ajauax

IIpodeccuonaIbHO-OpEHTHPOBAHHOE coaepxaHue (copep:xaHue
MPHUKJIATHOT0 MOAYJIsA)

OTtHOocHTEeNbHASI YaCTOTa COOBITHS, CBOHCTBO €€ yCcTOHYMBOCTH. CTaTUCTHUYECKOE
onpezeneHue BeposiTHocTU. O1ieHKa BEpPOSITHOCTU COOBITHS

[IpakTHyecKkoe 3aHsTHE

Tema 13.4 [luckperHas
Cly4aiiHas BEJIMYMHA,
3aKOH €€ pacIlpeneacHus

Coieprkanrie yueOHOro MaTepuaja

Bunel ciaywaiineix BenuuuH. OnpeneneHue AUCKPETHOM CilydailHOM BEIMYUHBI.
3aKOH pacHpeleieHHss JAMCKPETHOM Cily4ailHOM BenuuuHbl. Ee uwnciaoBble
XapaKTEPUCTUKH

KOM6I/IHI/IDOBaHHOe 3aHATHUC

Tema 13.5 3amaun
MaTeMaTHIECKOU
CTaTUCTUKU

CopepxaHue yueOHOro MaTepualia

Bapuauuonnsit  psa.  [lomuron wactror u  rucrorpamma. CTaTUCTHYECKHE
XapaKTePUCTHKU psijia HAOII0AaeMbIX JTaHHBIX

KomMOuHMpOBaHHOE 3aHATHE

Tema 13.6 CocraBineHue
Ta0JIMIl W JUarpaMMm Ha
MPaKTHUKE

IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE cojiep:KaHme (comep:xkaHue
NMPUKJIATHOTO MOYJIs1)

[TepBuunas 00paboTKa CTAaTUCTUYECKUX AaHHBIX. [ paduueckoe ux mpeacTaBieHUe.
HaxoxaeHne cpeTHIX XapaKTePUCTHK, HAOIFOJaeMbIX JaHHBIX

HpaKTqucxoe 3aHATHUC
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Tema 13.7 Pemenne | Conmeprxanne yueOHOTO MaTepHana
3ajad. OneMeHTsl | DneMeHThl KOMOWMHATOpUKU. CoOOBITHE, BEPOSTHOCTh CcOOBbITHS. CIIOKEHHE |
KOMOMHATOPHKH, YMHO>KEHHE BEPOSATHOCTEN
CTaTUCTHUKH n TEOpHUNn KOHTpOJ'ILHaH pa60Ta 2
BEpPOSITHOCTEMN
Paznen 14. YpaBHenus u 28
HEepPaBEeHCTBA
Tema 14.1 CoieprkaHue yueOHOro MaTepuaa
PaBHOCHIIBHOCTB PaBHOCUNBHOCTE ypaBHeHUIl M HepaBeHCTB. OmnpezeneHusi. OCHOBHBIE TEOPEMBbI
YPaBHEHMI U HEPABEHCTB. | pABHOCWJIBHBIX IMEPEX0JaxXx B YPaBHCHUSAX M HepaBeHCTBax. OOLIMEe METOJbI
OO1mue MeTobl PELICHUsT | pellleHHsT YPaBHEHHI: MEPEX0 OT PaBeHCTBAa (YHKIMI K PAaBEHCTBY apryMEHTOB 4
JUISE MOHOTOHHBIX (DYHKLIMN, METOJ Pa3fOKEHUsI Ha MHOXXHUTEJIH, METOJ BBEICHUS
HOBOW NMEPEMECHHOH, P YHKIIMOHAITBHO-TPAUICCKII METOT
KoMOuHMpoBaHHOE 3aHATHE
Tema 14.2 Cojiepkanrie yaeOHOT0 MaTepHraja
I'padpuueckuit MeToz | O0mmue METOIbl PeIIeHUs] HEPABEHCTB: MEePEeX0/] OT CPaBHEHUs 3HAYCHUN (PyHKIHIA
pereHus YPaBHEHMH, | K CpPaBHCHUIO 3HAYCHHWH apryMEHTOB JJsi MOHOTOHHBIX (DYHKIWH, MeTox
HEPABEHCTB UHTEPBAJIOB, (PyHKIIMOHAIBHO-Tpadguueckuil Meto. I'paduueckuii metoxa perieHus
ypaBHCHHUH 1 HEPABCHCTB 4 OK-01, OK-02,
KoMOuHMpOBaHHOE 3aHATHE OK-03, OK-04,
Tema 14.3 VYpauenus u | ComeprkaHue ydeOHOro MaTepuasa OK-05, OK-06,
HEPaBEHCTBA C MOyJIEM Onpenenenne moxnyns. Packpeitue Moaynst mo omnpenenenuro. Ilpocreiimiue OK-07
yYpaBHEHUS M HEPABEHCTBA ¢ MojayieM. [IpuMeHeHre paBHOCUIBHBIX MEPEXO0B B
OTpeJICTICHHBIX TUTIAX YPAaBHEHUM U HEPABEHCTB C MOJIYJIEM 4
KoM0uHMpoBaHHOE 3aHATHE
Tema 14.4 VYpasuenus u | ComeprkaHue yueOHOro MaTepuasa
HEpaBEHCTBA ¢ | 3nakoMcTBO ¢ napameTpoM. IIpocreiiline ypaBHEHUsI 1 HEPABEHCTBA C ApaMeTPOM
rapaMeTpamMu KomOnHMpOBaHHOE 3aHIATHE 6
Tema 14.5 Cocrapnenue u | [IpodeccuoHaIbHO-OPHEHTHPOBAHHOE coep:KaHue (conepkanue
pelieHue NPHUKJIATHOTO MOAYJIsSA)
npodeccruoHaNIbHBIX 3a/ad | PemeHne TEKCTOBBIX 3aa4 MPOheCCHOHATLHOTO COICPKAHUSI
C MIOMOILBIO YPaBHEHUIA [IpakTuueckue 3aHATHS 8

Tema 14.6 Permenue
3a7ad4. VYpaBHeHus u
HEpPaBEHCTBA

Conepkanre yaeOHOr0 MaTepuraja

OO0ure MeTobl pelIeHus] YpaBHEHUH. YpaBHEHUsI U HEPABEHCTBA C MOAYJIEM U C
rnapameTpamu
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| IIpakTHueckoe 3aHIATHE

\S)

IIpomeskyTouHas arrectanus (IK3amMeH)

Bcero:

340
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3. YcioBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTeIbHOM JUCHUIIINHbBI

3.1. [las peanu3alyu NPoOrpaMmbl JHCHUILIHHBI J0JLKHBI ObITh NMPeAyCMOTPEHbI
cjeyolue crnenuaabHble NOMeleHus :

Peanuzaumss nporpamMmbl  JIUCHMIUIMHBL TpeOyeT Haiauuus ydyeOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOTO KaOMHETa:

- IOCa/I04YHbIE MECTAa MO KOJIMYECTBY O0YUaIOLINXCS;

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATTISIIHBIX TOCOOMHIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHus JJ11 KOHTPOJIBHBIX paboT;

- mpoeccuoHaIbHO OPUEHTUPOBAHHBIC 3aaHMS;

- MaTepHalbl K3aMeHa.

Texnuueckue cpeacTsa 00y4eHHUs:

- IEPCOHAIBbHBINA KOMIBIOTED C JIMIIEH3UOHHBIM ITPOrPAMMHBIM 00€CIIEUEHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UudopmanmoHHoe odecnievyeHne 00yueHust

1. Jlnsg peanuzamuu mnporpaMmbl  OuOIMOTEeUHBIH (OHI 00pa3oBaTEIbHOM
OpTaHM3alMH JOHKCH WMETh TIeUaTHbIC W/WIHM JJIEKTPOHHBIE OOpa3oBaTelbHBIC U
uH()OpPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE I  WCIOJb30BaHHUS B
o0pa3oBaTeILHOM MPOIECCe, HE CTApIIIE MSATH JIET C MOMEHTA U3JaHus.

2. PexomeHnyemple Te4aTHBIC W3AAHUS IO peaau3aiuy 00Ieo0pa3oBaTeIbHOMN
TUCITUIUTHBI TIPEACTABICHBI B METOJIWYECKHX PEKOMEHIAIUAX TI0 OpTraHu3alluu
oOyueHus.
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4. KoHTPOJIb H OlIeHKA Pe3yJibTAaTOB 0CBOEHHS 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

KoHTpo/Ib W OlleHKA DPEe3yJbTaTOB OCBOCHUS 0OMICO00pa30BATEIBHON IUCIUILTHHBI

PACKPBIBAIOTCA qycpes3 AUCHUILIMHAPHBIC PE3YJIbTAThI, HaIpaBJICHHLIC Ha

dbopmupoBaHue OOIUX U MPOPECCUOHATIBHBIX KOMIIETEHIIUNA MO pa3jesiaM U TeMam
coJiep KaHus yueOHOro MaTepuarna.

Oomas/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHbIX
KOMMETEHIUsI MeponpusTHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II-0/c?, 1.4, 1.5, | Tectuposanue
pelieHus 3aa4 1.6 YcTHbIN onpoc
npodeccroHanbHOM 2P 62, Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarnueckuit
ACHTCIRHOCTH P 3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4 JUIETART
TPUMCHUTEIILHO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VmMBHIyabHas
K pa3INYHbIM KOHTEKCTaM M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Temsl 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPaKTUYECKUX padboT
3amiTa TBOPUECKUX
pabot

3amura
WHIUBUYATbHBIX
IPOEKTOB
Konrtpomnsnas padora

P 12, Temsr 12.1,12.2,12.3, 12.4 Bemonerie

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 | PX3aMCHAMHONHDIX

[T-o/c, 13.6 3afaHuu

P 14, Temnl 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
COBpeMEHHbIE CPeJICTBa 1.6 YerHblit ompoc
MOUCKa, aHaJIM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremarnueckuii
HHICPHIpETatiti 1232 Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 JHKTAHT
HE(OpMALIYH, B P4, Temn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | HAMBHIyaTbHAS
uH(pOpMaIMOHHBIE M-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHASI
TEXHOJIOTUH IS P 5, Temsr 5.1, 5.2 pabota
BBITIOJTHEHUS 3a]1a4 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
npoecCHoHaIbHON 6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaTOB
JEATENBHOCTH P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, IPAKTUYECKUX PAbOT

7.7 I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,

3amuTa TBOPUYECKUX

3 MpodeccuoHaNLHOE-0pUEHMUPOBAHHOE COfEPIKAHUE
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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, Temst 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

pabot

3ammura
WHIUBUYATbHBIX
MIPOSKTOB
KonTtponbhas padota

Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4
9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 S—
IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6
OK 03. I[TnanupoBats u P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5, | TectupoBanue
peann30BBIBaTE COOCTBEHHOE | 1.0 YcTHBIlN onpoc
poeCCUOHANTBEHOE U g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuit
JITIHOCTHOE PASBHTHE, P 3, Temsi 3.1, 3.2, 3.3 TI-o/c, 3.4 AHKCTAHT
TpEATPHHUMATCIIBCKYIO P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBALyanbHAs
ACATCIIBHOCTDH B H—O/C, 4.8, 4_9, 4.10’ 411 CaMOCTOATCJIbHAsA
npodeccuoHabHOU chepe, P35, Temsr 5.1, 5.2 pabora
HCII0JIL30BaTh 3HAHMS I10 P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOM TPaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNbTaToB

Pa3JIMYHbIX KU3HCHHBIX
CUTyaluax

P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.711-0/¢,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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX
pabot

3ammra
WH/IMBUTyJTbHBIX
MPOCKTOB
KoHnTtponbhas pabota

P12, Tems 12.1, 122,123, 12.4 Beimonxenne

P 13, Temsbr 13.1, 13.2,13.3, 13,4, 13.5 | PFOaMCHAIHOHHRX

IT-o/c, 13.6 3aaHnu

P 14, Tems1 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 04. D dexTuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
B3aMMO/JICHCTBOBATH U 1.6 YcrHbI onpoc
paboTaTh B KOJJIEKTUBE U g 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
KOMatte P 3, Temer 3.1, 3.2, 3.3 [-o/c, 3.4 AMICTAtT

P4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nmsuayanbras

I1-0/c, 4.8,4.9,4.10,4.11 CaMOCTOATCIIbHAA

PS5, Temsr 5.1,5.2 pabota

P 6, Temr! 6.1, 6.2, 6.3,6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaTOB

P7, Temu1 7.1,7.2,7.3,74,7.5,7.6,
7.7 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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

3amura
WH/IMBUYaJIbHBIX
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P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,

IPOEKTOB
Konrponsnas padora

11.4,11.5,11.6 I1-o/c, 11.7 BoinosiHeHUE

P 12, Temsr 12.1, 12.2,12.3, 12.4 SK3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 3a7aHmit

IT-o/c, 13.6

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

IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcTHBIH orpoc
KOMMYHHKALHIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c, MaTeMaTuueckuii
TOCYJJaPCTBEHHOM SI3bIKE %)2 Temtr 3.1 3.2. 3.3 [To/c. 3.4 JUKTAHT
Poccnticxoit Denepauit ¢ | p 4 Teyy 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | Anausniyareias
y4eTOM 0COOCHHOCTEN M-o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSITeIbHAS
COLMAIILHOTO U KYyJIBTYPHOI'O P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3yabTaTOB

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

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

P 4, Temsr 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, Temnr 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temo1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 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, Temn1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 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, Temnr 14.1, 14.2, 14.3, 14,4, 14.5
I1-o/c, 14.6P 9, Temr1 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-o/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, 14.4, 14.5
IT-o/c, 14.6

MPaKTUYECKUX padboT
3ammra TBOPYECKUX
pabort

3amuTa

WHIUBUTy ATIbHBIX
MIPOEKTOB
KonTponbnas pabota
Brimonaenune
9K3aMEHaIlMOHHBIX
3aJlaHNuH

OK 06. ITposiBnsATH

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

TectupoBanue
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TpaXKIaHCKO-
MATPUOTHYECKYIO MO3HUITHUIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUIIHOHHBIX
00I11eYEeIOBEYECKUX
LIEHHOCTEH, B TOM YHCJIE C
y4eTOM rapMOHHU3ALUN
ME)KHAITHOHAJIBHEIX U

1.6

P 6, Temsl 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, Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/¢,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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

VYeTHbII onpoc
MareMaTuiecKuit
JUKTaHT
NunuBuayanbHas
CaMOCTOSATEIIbHAS
pabora
[IpencraBnenne
pe3yIbTaTOB
NPaKTUYECKUX paboT

MEKPEITUTHO3HBIX 3amura TBOPUCCKUX
OTHOIICHHA, IPUMEHSTh pabot
CTaHJapThI ammra
AHTUKOPPYIIIHOHHOTO WHIMBUTY TBHBIX
MOBEACHUS IIPOCKTOB
KonTponbhas padboTa
Brinonsenue
HK3aMEHAIMOHHBIX
3aJlaHu i
OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
COXPAHEHHUIO OKPYKAIOIIEit 1.6 Y CTHBIH 0npoc
cpensl, pecypeocOepexkennto, | b 2> Tembt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
MPUMEHATE 3HAHNA 00 f)g Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 AMICTATT
M3MCHCHHH KiMata, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHMBAIyaTbHAS
HPUHIUITBI OEPEXKIIUBOTO I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MPOU3BOJCTBA, d)PEKTUBHO P 5, Temsi 5.1, 5.2 pabota
JIEHCTBOBATh B P 6, Temrr 6.1, 6.2, 6.3,64,6.5,6.6, [IpencraBnenue
YpE3BBIYANHBIX CUTYAIUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaTOB

P7, Temu1 7.1,7.2,7.3,74,7.5,7.6,
7.7 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, 104
P11, Temsr 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, 14.4, 14.5
II-o/c, 14.6

MPAKTUYECKUX paboT
3anmra TBOPYECKUX
pabor

3amura
WHIUBHUIYaJIbHBIX
MIPOEKTOB
Konrponsnas padora
Brimonnenue
HK3aMEHAIMOHHBIX
3aJaHui
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