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1. OO0mas xapaxkrepucTuka padouyeil mporpaMmmbl 001e00pa3oBaTeJbLHON

ANCHUILINHBI «MaTeMaTHKa»

1.1. Mecrto AU CUMIJIMHBI B CTPYKTYpe npogeccCuOHAIbLHOMI
o0pa3oBarteabHoi mporpammbl CIIO:
Oob1eoOpa3zoBaTenpHas AUCUUILIMHA « MaTemMaThKay ABIsETCs 0043aTeIbHON YacThIO
0011e00pa3oBaTeIbHOrO IUKIA 00pa30BaTEIbHONW MPOrPaMMbl B COOTBETCTBHH C
®I'OC mno cmnenuansHoct 08.02.14 «Ikeniayaranuss U 00CIy:KHBaHUe

MHOTOKBAPTHPHOIO IOMa)

1.2, He.]'ll/l U IVIAHUPYEMBIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJIUHBI:

1.2.1. eab AMCHMIIMHBI

CopneprxaHue nporpaMmsel 0011e00pa30BaTEeIbHON AUCUUILINHBI « MaTemMaThKa
HAIpaBJICHO Ha JOCTUXKEHHE pe3yJbTaTOB €€ M3yYeHUS B COOTBETCTBUH C
tpedoBanusiMu PI'OC COO c yuerom npodeccuonanbHoi HanpasieHHoctd OI'OC

CIIO.

1.2.2. [lnaHupyemble pe3y/ibTaThl 0CBOCHHUS 0011e00pa30oBaTeIbHOU
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu popmupoBanuu u pazputuu OK u

IIK



O01Me KOMIETEH N

[lnanupyemMble pe3yJabTaTbl 00y4eHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bei6upats cioco0Obl
pemeHns 3aaa4
npodecCuoHATbHON
NesITeTbHOCTH TPUMEHUTETHHO
K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYAly, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TpyAoto0ue;

- TOTOBHOCTD K aKTUBHOH JIEATEILHOCTH
TEXHOJOTMYECKON U COLMAIIBHOM HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIbHOCTD;

- HHTEpeC K pa3nuvHbIM cepam npodhecCuOoHaATBHOM
e TeIIEHOCTH,

OBJajieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[MO3HABaTEILHBIMA JICHCTBUAMU:

a) 0a30BBIC JIOTUYECKHE ICHCTBUS:

- CaMOCTOSITENBHO (OPMYITUPOBATH U
AKTYaJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHWUS JIsl CPABHEHU S, KJIaCCU(UKAITUU U
0000IICHHS;

- OIIPEEIIATH LIeNU AESATENbHOCTH, 33/1aBaTh
apamMeTpbl U KPUTEPUU UX JTOCTHIKECHHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUNS B
[paccCMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTHh KOPPEKTHBBI B ICITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIETISIM, OIICHUBATh PUCKH
MMOCJIEACTBUN NeITEeIbHOCTH,

- Pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUN
PKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN U

HpOGKTHOﬁ JACATCIbHOCTH, HABbIKAMU PAa3pCIICHUA

-BJIaJIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAaMU PEIIeHUs 3a/1a4;
yMEeHHEe (OPMYIUPOBATH ONPEEIICHUS, aKCUOMBI U TEOPEMBI,
[PUMEHSATh UX, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
[peILICHHS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JOTapupm
UKCIIa; YMEHUE BBIOTHATH BHIUMCIICHUE 3HAUYCHUN U
peoOpa3oBaHus BRIPAKEHHUH CO CTETIEHSMU | JOrapuQmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BHIPAKCHUH;

- YMETb ONIEPUPOBATH MOHATHIMHU: PALUOHAIbHBIE,
MppaltoHaIbHbIE, T0OKa3aTeIbHbIE, CTEINIEHHBIE, Iorapu(MUUECKHUE,
TPUTOHOMETPUUECKUE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKIUS, HETIPEPhIBHAS
(yHKIMS, TIPOU3BOHAS, TIEPBOOOpa3Has, ONPEICIICHHbI HHTETPaT,
[YMETh HaXOJUTh MPOU3BOJAHBIC AIEMEHTAPHBIX (DYHKITHIA,
MCTIOJIB3Ys CIIPAaBOYHBIE MaTEePHAJIbl; MCCIEIOBATh B IPOCTEHIIINX
cirydasix (PYHKIIMA Ha MOHOTOHHOCTb, HAXOJUTh HAMOOJIBIIINE 1
HalMEHbIINE 3HaueHUs PYHKIMIT; CTPOUTH rpa)uki MHOTOUJICHOB
C MCIIOJIb30BaHMUEM arapara MaTeMaTHYecKOro aHaIu3a;
PUMEHSTH IPOU3BOIHYIO MIPH PEILICHUU 33/]]a4 Ha JBH)KEHUE,
[peraTh MPakTUKO-OPHUEHTUPOBAHHbIE 33a/1a4l Ha HAaUOOJIbIINE U
HAaMEHBIIE 3HAYEeHHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH H
[YCKOPEHHS;

- YMETh OIIEPHPOBATH MOHATHIMHU: PallMOHATBbHAS (QYHKIIHS,
MoKaszareiabHast PyHKIMS, CTeNeHHast PyHKIUS, Jorapudmuyeckas
(yHKIIMS, TPUTOHOMETpUYECKUE PYHKLUHU, 0OpaTHbIe (YHKIINH;
YMEHHUE CTPOUTH rpauKu U3y4eHHbIX (QYHKIUH, UCIIOIB30BATh
rpaduKy MPU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, PH pEIICHUH
3aad U3 APYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 pealbHOM KU3HY;

BbIpaXKaTh GOPMyJIaMU 3aBUCUMOCTH MEX1Y BEIMUYNHAMU;




po0Jem;

- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBSA3H U
AKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTAaTh THIIOTE3Y €€
peH.IeHI/ISI, HaXOIUThb apFYMeHTBI IJIA J0Ka3aTCJIbCTBA
CBOMX YTBEPXKICHUH, 3a1aBaTh [1apaMeTphl U
KPUTECPUH PELICHUS;

- aHaJII/I3I/IpOBaTb HOJIy‘-IeHHBIe B X0I€ pemeHI/m
3aJIa4uM PE3yJIbTAThl, KPUTHYCCKH OICHUBATh MX
ITOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

-- YMETh IIEPEHOCHUTH 3HAHHUSI B TO3HABATEIIBHYIO U
MPaKTUYCCKYIO 00JIACTH KU3HEICATCIILHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI)IX
MPEIMETHBIX 001acTel;

- BbIIBUI'aTh HOBBIC UJICHU, HpCI[JIaFaTI) OpI/IFI/IHaJII)HI)IC
[MOJIXOJbI U PELICHWS;

1 CIIOCOOHOCTD MX MCIIOJB30BaHMS B II03HABATEIHHOMN
U COIMAIbHON TPAKTUKE

- YMETb PElIaTh TEKCTOBBIE 337a4 Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLICHTBI, JOJIM U YaCTH, Ha JBMXKEHUE, pabOTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIpaBICHUSA
ITMYHBIMU M CEMEHHBIME (DMHAHCAMU); COCTABIISITh BHIPAKECHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
MCCIIEI0BATh [10JIy4€HHOE PEIICHUE U OLIEHUBATh
[IPaBIONON00OHOCTb PE3YJIbTATOB;

- YMETb ONIEPUPOBATH MOHATHAMMU: CpeHEE apu(PMETHUECKOE,
MenaHa, HauOoJIbllee M HAaMMEHbIIee 3HAYeHUs, pa3Max,
ncriepcus, CTaHAapTHOE OTKIOHEHHE YUCIIOBOr0 Habopa; yMeTh
M3BJIEKaTh, MHTEPIPETUPOBATh MH(DOPMALIHIO, TPEICTABICHHYIO B
TabiauIax, Ha AuarpamMmmax, rpaukax, OTpakarollyro CBOMCTBa
[pEaTTbHBIX MPOIIECCOB | SBJICHUIA; IPEACTABIATh HHPOPMALIHIO C
[IOMOIIbIO TaOJIHI] U JUarpamMMm; UCCIEe10BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpapHueCcKuX METOAO0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIEpPUPOBAThH MOHATHSIMHU: CIIy4aiiHbII ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4aiHOTO COOBITUS; yMEHHE BBIUUCIISATh
BEPOSTHOCTD C MCIIOJIb30BaHUEM T'papUUECKUX METO0B;
PUMEHSATH (POPMYJIbI CIIOKEHHUS U YMHOKEHHSI BEpOATHOCTE,
KOMOMHATOpHbIE (PaKThl U (YOPMYJIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMM; YMEHUE MPUBOAUTH IPUMEPHI
[IPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOUYKA, MPsAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIIMBAIOIMECS TPSIMBIE,
[apajyIeIbHOCTh U NEPIEHIUKYISPHOCTD MPSMBIX U INIOCKOCTEH,
[YTOJI MEXAY IPSIMBIMHU, YTOJI MEKY MIPSIMON U TUIOCKOCTbBIO, YOI
MeX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU J0 TIOCKOCTH,
[pacCTOSIHUE MEX]Y IPSMBIMH, PACCTOSTHUE MEKY MIIOCKOCTAMU;
[YMEHHE UCII0JIb30BaTh MPH PELICHUH 3a]1a4 U3y4eHHbIE (aKThI U




TeOpEMbI IJITAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaroILEero MUPA;

- YMETb OIIEPUPOBATH IMOHATUSIMHU: MHOTOI'PaHHUK, CEUYECHUE
MHOTOTpaHHUKA, KyO, MapajuieienuIie]], Mpu3Ma, mupaMu/a,
(urypa v MoOBEpXHOCTH BpAIICHUS, IWIIMHIP, KOHYC, 11ap, chepa,
cedeHus (pUrypsl BpallleHUs, TUIOCKOCTb, Kacarotmascs chepsl,
IMJIMHAPA, KOHYCA, IUIOMAb IOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYca, [IMJIMHPA, TUIOIAas chepbl, 00beM KyOa, MPsIMOYTOJIbHOTO
napajuienenuneaa, MMpaMu/bl, IPpU3Mbl, TUIMHAPA, KOHYyCA, 1apa;
yMeHHe U300paXkaTh MHOTOTPAHHUKH U TOBEPXHOCTHU BpAILIEHUS, HX
CEUYECHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX THCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATh CUMMETPHIO B
[IPOCTPAHCTBE; YMEHUE PACIIO3HABATH TPABUJIbHBIC
MHOTOTPaHHUKH;

- YMETh ONIEPUPOBATH MOHITUAMU: JBUKEHUE B IPOCTPAHCTBE,
10,100HBIC PUTYPHI B MPOCTPAHCTBE; HCIIOIH30BATh OTHOIIICHUE
MUI0I1a/Iel TOBEPXHOCTEN 1 00beMOB OJOOHBIX (GUTYD MPU
[PELLIEHUH 3a]1a4;

- YMETh BBIYUCIIATH T€OMETPHUECKHUE BETMUMHBI (JUTMHA, YOI,
MUI0I1[a/1b, 00BEM, MJIOIIAAb TOBEPXHOCTH ), HCTIONB3Yys U3YUCHHbBIE
(hOpMYITBI U METOJIBI;

- YMETh ONIEPUPOBATH MOHITUAMU: TPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEAEHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOLIBIO
M3Y4eHHBIX (POPMYIT KOOPIAUHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXKY JBYMsI TOUKaMU;

- YMETh BBIOUPATH MOAXOISAIINN U3ydeHHBIA METO TSl PEeLICHUS
3a/lauu, pacrmo3HaBaTh MaTeMaTUUeCKre (PaKkThl 1 MaTeMaTHYECKHE
MOJICJIM B IPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE;
[YMEHHE TPUBOJIUTHh IPUMEPHI MATEMATHUYECKUX OTKPBITHM
[POCCUIICKOM ¥ MHUPOBOM MaTEMaTUYECKON HAyKH.




- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACICHUE, AaKCHOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCWIbHBIE (POPMYIMPOBKH; YMEHHE HOPMYIUPOBATE OOpAaTHOE
11 IPOTUBOIOJIOXKHOE YTBEPAKACHNUE, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCII0JIB30BATh METOJl MAaTEMAaTHUECKON MHAYKLIUU;
[IPOBOJUTH JOKA3aTEIbHbBIE PACCYKICHMS IIPU PELICHUH 3a/1a4,
OLICHUBATh JIOTUYECKYIO [TPaBHUIIBHOCTh PACCyKICHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, ITIOJIMHOKECTBO,
olepaly HaJl MHOXKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar I OIMCAHUs PEAIbHBIX IPOLECCOB U
SIBIICHUI [TPU PELIEHUH 3a/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IPEIMETOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo,
[IKJT, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
[Pa3TMYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpadbl MPH PELIICHUN
3asay;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHSIMU: COUETAHUE,
[epeCTaHOBKA, YUCIO COYETAHUH, YUCIIO NEPECTAHOBOK; OMHOM
HeioTOoHA; yMeHNe MPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[pacCyXIEeHHUs [UIsl pEIICHUs 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSMHU: HATypaJIbHOE YUCIIO, EJI0e
YKCIIO0, OCTaTOK 10 MOYJIIO, palliOHAJILHOE YHUCIIO,
MppalliOHAILHOE YUCII0, MHOYKECTBA HATypalIbHbIX, LEbIX,
[PallMOHATIbHBIX, EHCTBUTENbHBIX YHCEN; YMEHUE UCIOIb30BaTh
[IPU3HAKK JETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTENb U
HanMeHblIee o0I1ee KpaTHoe, alropuT™M EBKina mpu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UI[MOHHBIMH CHUCTEMAMH
CUHCIICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CTETIEHD C IIEJIBIM
[MoKa3zarejaeM, KOpeHb HaTypalbHON CTETIEHU, CTETIEHb C

[PAllMOHAJIbHBIM ITOKA3aTCJIEM, CTCIICHDL C )ICfICTBI/ITG.]'IBHBIM




(BEIIECTBEHHBIM) MOKa3aTeseM, JIorapu(M 4nciia, CHHYC, KOCUHYC U
TAHT'€HC POU3BOJIBHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATHAMMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCHJILHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
[parioHaNbHbIe, HPPALIMOHANIBHBIC, TIOKA3aTENIbHBIC, CTCIICHHBIE,
imorapumMuUecKue, TPUrOHOMETPUYECKIE YpaBHEHHSI, HEpAaBEHCTBA
1 CUCTEMbI; YMEHHE PellaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPaBHEHUs, HEPABEHCTBA
1 CUCTEMBbI C TapaMeTPOM; IPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX
CHCTEMBI JJIs pelIeHUs] MaTeMaTUYEeCKUX 3ajad U 3a]1a4d U3
pa3IMYHbIX 001acTell HAYKU U peallbHOM KU3HH;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSAMU: Tpaduk HyHKIHH,
oOpaTHast QyHKIHS, KOMIO3ULUS GYHKUIWH, THHEHHAs QyHKIHS,
KBaJpaTHYHas QYHKIUS, CTeNICHHAs] (DYHKIUS C IETBIM
MoKa3arejaeM, TPUTOHOMETpUYecKre PyHKIINU, OOpaTHbIE
TPUrOHOMETpHUECKUE (PYHKIMH, IOKa3aTeabHas U
nmorapumuyeckas yHKLIUU; YMEHHE CTPOUTH Tpapuku PyHKIMIHA,
BBITTOJIHATH PeoOpazoBaHus rpaduKoB (PyHKIIHIA;

[YMEHHE MCII0JIb30BaTh rpauku GyHKIMN A7 U3yUEeHUs IPOLIECCOB
1 3aBUCHMOCTEW TIPY PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHbIX
MPEIMETOB M U3 PEaJbHOM JKU3HU; BBIpaXKaTh (hOpMyIamMu
3aBHCUMOCTH MEXy BEJTMUYNHAMH;

YMEHHE CBOOOTHO OTIEPUPOBATH MOHATHIMHU: YETHOCTh (DYHKITUH,
[EepPUOUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMH,
MOHOTOHHOCTh (DYHKITUH, SKCTpeMyM (YHKIHUH, HAUOOJIbIIee U
HaMEHblIIee 3HaYeHUs! PYHKIIMU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKIUH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U IpaUKu GYHKIIU JIJIs1 perIeHus
YpaBHEHHIA, HEpaBEHCTB U 33/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOMN IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHUI,
HEpaBEHCTB U UX CHCTEM;




- YMETb CBOOOJHO ONIEPUPOBATH MOHATHSIMHU: NIOCIEI0BATEIBHOCTb,
apu(MeTHUecKas IPOrpeccHsi, FeOMETpHUECKas IPorpeccus,
0EeCKOHEUHO yObIBaOIasi FEOMETpUYECKas IPOrpeccus; yMeHue
3aaBaTh MOCIIEIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO
[PEKYPPEHTHBIX (HOpMyT;

- YMETb ONEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (DYHKITHH,
ACHMIITOTHI rpaduka GyHKINH, IEpBas U BTOPAst IPOU3BOIHAS
(yHKLIMN, TEOMETPUYECKUNA U (PU3NUECKUI CMBICI IPOU3BOHOM,
[epBOOOpa3Has, ONPEeAEICHHbIN HHTErpajl; YMEHHE HaXOIUTh
ACUMIITOTHI rpaduka GyHKINN; YMEHHE BBIYUCIIATH IPOU3BOIHbBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (DYHKIIUH,
HAXOJIUTh YpaBHEHHE KacaTeJIbHOU K rpagUKy (GyHKIMHU;

[YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUISI HCCIIEAOBAaHUS (DYHKIUH,
TUIs1 HAXOJKIICHUSI HAMJTYYIIIero PEIIeHUs B IPUKIAIHBIX, B TOM
YHCIIe COIMATBHO-9KOHOMUYECKUX U (PU3NIECKUX 3a/1auax, s
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOJUTh TUIOIIAINA U
00BbEMBI (PUTYp € TIOMOIIBIO UHTErpaJla; IPUBOAUTH IPUMEPHI
MaTeMaTHYECKOr0 MOJIEIMPOBAHUS C TOMOIIIBIO

mud hepeHIMaTbHBIX YpaBHEHHUI,

- YMETb ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H aPTyMEHT
KOMILUIEKCHOTO YHCiIa, (hopMa 3arricu KOMIUIEKCHBIX YHCEI
(reomeTpuieckas, TPUTOHOMETPUUECKas U anredpandeckas); yMeTh
MTPOU3BOINTH APUPMETHIECKHE TCHCTBHS C KOMIUIEKCHBIMU
YHCIaMU; TPUBOANUTE IPUMEPHI UCTIONb30BAHUS KOMIUIEKCHBIX
qHCcen;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIAMU: CPEIHEE
apupMeTHIecKoe, MeJMaHa, HauOoJbIllee U HaMEHbIIIee 3HAaUeHUs,
[pa3mMax, TUCIepCHsl, CTAaHIAPTHOE OTKJIOHEHHE ISl OTTMCAHUS
YHCIIOBBIX JaHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE TaHHBIE,
B TOM YHCIIE C PUMEHEHUEM Ipa)uIeCKUX METOJIOB U
PIIEKTPOHHBIX CPEJICTB; TPaUIECKH UCCIIEOBATh COBMECTHBIC
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HaOI0/ICHHUS C TIOMOIIBIO TMarpaMM PacCerBaHUs U TUHEHHOMN
[perpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHI C CIOJIb30BaHUEM
rpadUUeCKUX METOOB; IPUMEHSITH JUIsl pEIICHUS 33]1a4 (POpMYITbI
CJIO’KEHUS U YMHOXKEHHS BEPOATHOCTEH, (hopMyTy MOTHOM
BeposTHOCTH, (hopmyry beprymin, komOuHaTOpHBIE (HAKTHI U
(hOpMyJIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITUI; YMEHHE
ONEPUPOBATH MTOHATUSAMU: CIydaliHasl BEJIMYUHA, pacIpeieJICHUue
BEPOSITHOCTEM, MATEMATUYECKOE OXKUAAHUE, TUCIIEPCUS U
CTaHIapTHOE OTKJIIOHEHHE CIy4ailHOW BEIHUUHBI, QYHKIIUN
[pacrpeiesieHus U INIOTHOCTA PaBHOMEPHOTO, MOKA3aTEIbHOI0 U
HOPMAaJIbHOT'O pacipeieNIeHNnii; yMEHUE UCII0JIb30BaTh CBOMCTBA
M3YYEHHBIX pacipeiesIeHu sl peleHus 3a/1a4; 3HAKOMCTBO C
MOHSITHSIMH: 3aKOH OOJIBIIIMX YHCEJ, METO Il BBIOOPOUYHBIX
MCCIICIOBAHMI; YMEHHE MPUBOIUTE MIPUMEPHI TTPOSIBICHUS 3aKOHA
OOJIBIIINX YKCE B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOUKA, IPsSMas,
MJI0CKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, MIJIOCKUN yro,
NIBYTPaHHBIN yTOJI, TPEXTPaHHBIM YToJ, epeceKaromumecs,
MapajyielIbHbIe U CKPEIIMBAIOIINECS IPSIMBIE, TapaNIENTbHOCTh U
MEePIEeHIUKYISIPHOCTD MPSMBIX U ITIOCKOCTEH, YTOJl MEXIY
[IPSIMBIMU, YTOJI MEXKY MPSMOMN U TIIIOCKOCTBIO, YTOJI MEXIY
[JIOCKOCTSIMU; YMEHHUE UCIIOJIB30BATh MIPH PEIICHUH 3a/1a4
M3y4deHHbIE (PaKThl U TEOPEMBI TUTAHUMETPUH;, YMEHUE OIIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATH
[MOHSATHUAMH: MHOTOTPAHHUK, CEYEHNE MHOTOIPAHHUKA, TPABUIbHBIN
MHOTOTpaHHUK, PU3Ma, TUpaMUa, PUrypa u MOBEPXHOCTh
BpallleHus, IWIMHIP, KOHYC, ap, cepa, pa3BepTka MOBEPXHOCTH,
CEUYCHHS KOHYCa W IIIJINH]IpA, MapauIeIbHbIe OCH WJIM OCHOBAHUIO,
CeueHue I11apa, MI0CKOCTh, Kacarouiasics cepbl, HUINHIPA, KOHYCA;
[YMEHHE CTPOUTH CEUYEHHE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHUKH, (PUTYpPHI ¥ TOBEPXHOCTH BPAIICHUS, NX CEUCHUS, B
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TOM YHCJIE ¢ TOMOLIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOMCTBA F€OMETPUYECKUX (PUTYp, CAMOCTOATEIBHO
(hOopMyIMPOBATH OIIPENIEIEHUS U3ydaeMbIX (GUTYp, BBIABUIaTh
THIIOTE3BI O CBOWCTBAX U MPHU3HAKAX T€OMETPUUYECKUX (HUTyp,
00OCHOBBIBATh UJIM OMPOBEPTaTh MX; YMEHHE IPOBOIUTH
Kiaccu(uKanuio GUryp Mo pa3NTUYHbIM IPU3HAKAM, BHIIOJIHSITH
HEO0O0XOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHIMMU: IUIOIAAb (GUTYDBI,
00beM (PUTYpBI, BEIMUMHA YTJIa, PACCTOSHUE OT TOYKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKIY IIPSIMBIMU, PACCTOSIHUE MEXKIY
[IOCKOCTSIMU, TUIOIIA/b C(hepbl, IUIO0IIAb TOBEPXHOCTH TUPAMUJIBI,
[pU3MbI, KOHYCa, HWINHAPA, 00beM Ky0a, IPSIMOYTOJIbHOTO
napasulieNenuneia, IMpaMuabl, IPU3Mbl, HIUJIUHAPA, KOHYCa, 11apa;
[YMEHHE HAXOIUTh OTHOIIEHHE 00EeMOB MOI00HBIX (UTyp;

- YMETh CBOOOJIHO ONIEPUPOBATh IMOHATUSMU: JBH)KEHUE,
apasuleabHbIA IEPEHOC, CHMMETPHUSI Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHKe Mo 100U, 0100HbIE
(uryphl; yMEHHE paclo3HaBaTh paBHbIE U 110100HBIE GUTYPHI, B
TOM YHUCJIE B IPUPOAE, UCKYCCTBE, ApXUTEKTYPE; YMEHHE
MICII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reoMeTpUUYECKHEe BEIUUNHBI (JUIMHA, YToJl, IJI01adb, 00beM) pU
[PEIICHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3 peaabHOU
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUAMU: NPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPANHATBI TOUKH, KOOPAMHATHI
BEKTOpA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YHCJIO,
[pa3ioKeHue BEeKTOpa Mo 0as3ucy, CKaasipHOE MPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXAY BEKTOPAMU; YMEHHE
MICIIOJIb30BAaTh BEKTOPHBIN M KOOPIMHATHBIA METO AJISl pELICHUS
reOMEeTPUUECKUX 3a7ay U 337a4 APYTruxX y4eOHbIX IPEIMETOB;

ONEPUPOBATH MTOHATUSAMHU: MaTpuLa 2X2 u 3x3, ONpeaennuTenb
MaTpPUIIbI, TEOMETPUYECKHI CMBICI ONPEAeTUTENS;
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- YMETb MOJCIINPOBATH PEAJIHBIC CUTYALlMH HA SI3bIKE MATEMATHKH;
COCTaBJIATh BBIPA)KCHUSI, yDABHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIOBHIO 3a/1a4M, HUCCIIEI0BATh IIOCTPOECHHBIE MOJIEIIH C
MCTIOJIH30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATH
[TOJIyYEHHBIN pe3yJIbTaT; CTPOUTh MATEMATUYECKUE MOJIEIIU C
[TIOMOILbI0 TEOMETPUYECKUX ITOHATUHI U BEIUMYHH, PEIIATh
CBA3aHHBIC C HUMU IPAKTUYECKUE 3a/1a4; COCTABIIATh
BEPOATHOCTHYIO MOJIE€Ib U HHTEPIPETUPOBATH MOTYyYEHHBIN
[pE3YJIBTAT; PellaTh NPUKIIAJAHbIE 3aa4U CPEACTBAMU
MaTEMAaTUYECKOT0 aHAJIM3a, B TOM YKCJIE COLUAIbHO-
HPKOHOMHYECKOT0 U (PU3UYECKOr0 XapakTepa;

- YMEHUE BBIOMpATh MOAXOAIIUI METO IS peLLCHHs 3a/1auH;
[NOHUMaHUE 3HAYMMOCTH MAaTEMaTUKU B U3Y4EHUU IPUPOJHBIX U
0OLIECTBEHHBIX MIPOLIECCOB U SBJIEHUHN; YMEHUE PACIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE, YMEHUE IIPUBOINUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITHIM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAYKH

OK 02 Hcnonbs3oBath
COBPEMEHHBIE CPEZICTBA MTONCKA,
AHAJTN3a ¥ HHTEePIIpETaIn
MHpOpMaLny, U
MH(POPMALIMOHHBIE TEXHOJIOTHH
IJ1s1 BBITIOJTHEHHS 33124
npodeccCuoHaNbHOM
NesITeTbHOCTH

B 06acTi IeHHOCTH HayYHOT'O O3HAHUS:
-c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HayKH U 00LLIECTBEHHOW MPaKTUKH, OCHOBAaHHOTO Ha
TaIore KyJnbTyp, CIIOCOOCTBYIOILET0 OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHME S3BIKOBOM M YNTATEIBCKON
KYJIBTYpPbI KaK CPE/ICTBA B3aUMOJEHCTBUS MEKIY
ITIO/IbMU U TTIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTU HAyYHOU JESTEIBbHOCTH,
FOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U
MICCIIEIOBATENIbCKYIO AESITEIbHOCTh HHINBUAYAIBHO U
B IpyTIIIE.

OBJajieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[M03HABATEILHBIMU JIEHCTBUSAMU:

- YMETb ONEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (QYHKLH,
nokaszaresibHas (yHKIMA, CTeNleHHas (QyHKIMS, Jorapudmuyeckast
(yHKIUS, TPUTOHOMETpUYECKHE (PYHKIINU, OOpaTHbIE PYHKIINH;
[YMEHHE CTPOUTH I'paMKK U3yUEHHBIX (PYHKIIMHA, UCTIOJIb30BaTh
rpadUKy pU U3y4YEHUU MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PELLICHUN
3as1ad U3 Ipyrux yueOHbIX MPEAMETOB U 3a7a4 U3 PeaJIbHON KU3HU;
BbIpa)KaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY BEJIMYMHAMU;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpaBHEHUN U
HEPABEHCTB, PABHOCUIIbHOCTh YPAaBHEHUI, HEPABEHCTB U CUCTEM,
[paliMoHaIbHbIE, UppallOHAIbHbIE, IOKA3aTeNbHbIE, CTETICHHBIE,
lorapugmMuuecKre, TPUrOHOMETPUYECKUE YPaBHEHUS, HEPAaBEHCTBA
1 CUCTEMBbI; YMETh pelliaTh ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C
[TOMOIIBIO PA3IMYHBIX PUEMOB; pellaTh YpaBHEHMsI, HEPAaBEHCTBA
1 CUCTEMBI C ITapaMeTPOM; IPUMEHSTh YpaBHEHMUsI, HEPAaBEHCTBA, UX
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B) paboTa c nHbOpMaIuei:

- BJIaJICTh HaBbIKaMU NOJy4eHUs! HHPOpMaIUHU U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIISAT MIOUCK, aHAJIN3, CHCTEMATHU3aLIUI0 U
MHTEpIpEeTannio HHPOPMALIUU PAa3TMYHBIX BUJIOB U
(hopM TIpeICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3IIUYHBIX (OpPMATAX C YIETOM
Ha3HaYeHHs] MHQOpPMAILMK U [IEJIeBON ayJIUTOPUH,
BbIOMpas ONTUMANIBbHYIO (hOpPMY MpPEACTABICHUS U
BH3YyaIH3aliy;

- OLICHUBATh IOCTOBEPHOCTbH, IESTUTUMHOCTb
H(pOpMaIMU, €€ COOTBETCTBHE TPABOBHIM U
MOPaJIbHO-ITHYECKIM HOpMaM;

- NCTIOJIB30BATh CPEACTBA HHPOPMAITMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PCICHUH
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOII0ICHUEM
TpeOOBaHUI 3PrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHns, IPaBOBbIX U
HATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0€30I1aCHOCTH;

- BJIAACTb HABbIKaMH pacCliO3HaBaHHA U 3alIUThL
MH(pOopMalui, HTHPOPMAIIMOHHOM 0€30acCHOCTH
JTMYHOCTHU

CHCTEMBI JUISl pEILICHNSI MaTEMAaTHYECKIX 3a/1a4 ¥ 3a]a4 U3
[pa3IMYHBIX 00JIaCTeH HAyKW U PEATbHON KU3HH;

- YMETh CBOOO/IHO ONIEPHPOBATH MOHATHIMU: JIBI)KEHHE,
MapauIeIbHbIA TIEPEHOC, CHMMETPUS Ha TNIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue Mo 100us, M0100HbIe
(UTYphI; yMETh PaCIIO3HABATH PABHBIE U MOJA0OHBIE (DUTYPHI, B TOM
UHCJIC B IPUPOJAC, HCKYCCTBEC, APpXHUTCKTYPEC,; YMETH UCIIOJIL30BATh
reOMETPUYECKUE OTHOLICHNUS, HAXOIUTh T€OMETPUUCCKHE
BEJIMYMHBI (IJTMHA, YTOJI, IUIOIA/lb, 00BEM) IIPH PELICHUH 33134 U3
NPYrux y4eOHBIX MPEIMETOB U U3 PEAbHOMN JKU3HU
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OK 03 ITnanupoBats u
peaM30BbIBATH COOCTBEHHOE
npogecCHOHATBHOE H
ITMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATEIbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICII0JIb30BaTh 3HAHMS MO
(brMHAHCOBON TPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYaIHsIx

B o0nactu 1yXx0BHO-HPaBCTBEHHOI'O BOCIIMTAHUS:
-- C(QOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM,
PTUYECKOIO MTOBEICHHUS,

- CIIOCOOHOCTH OLIEHUBATh CUTYALUIO U IPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

- OCO3HAaHHE JIMYHOI'O BKJIaJa B IIOCTPOCHUE
YCTOMYUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILICHHE K CBOUM POJUTEIAM U
(unK) APYTUM YiIeHaM CEeMbH, CO3/1aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPUHATHUSA LIEHHOCTEN CEMEHHON
PKU3HU B COOTBETCTBUU C TPaJAULIUSIMU HAPOJOB
Poccuu;

OBnajieHre YHUBEPCAIbHBIMU PErYISTUBHBIMU

e CTBUSIMU:

a) caMOOpTaHU3alIUS:

- CAMOCTOSTENIBHO OCYILECTBIIATh MI03HABATEIbHYIO
NesITeIbHOCTD, BBISIBIIATH IPOOJIEMBI, CTABUTH U
(bopMynHpoBaTh COOCTBEHHBIE 3a7a4YH B
00pa30BaTeNIbHON AEATEIbHOCTU U JKU3HEHHBIX
CUTYalUsX;

- CAMOCTOSITEIIbHO COCTABIIATH IIJIaH PELICHHUS
[POOJIEMBI C YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO
[IMPOKOM 3PYAMILIMU B Pa3HBIX 00JaCTIX 3HAHUH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICII0JIb30BATh pHUEMbI peIeKCHH IS OLIEHKH
CUTYalliH, BEIOOpa BEPHOTO PELLICHUS;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,
MppaloHaIbHbIe, IOKa3aTelbHbIe, CTEIICHHbIE, TIOTapU(MUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MMOHATUSIMU: MHOTOI'PaHHUK, CEUYECHUE
MHOTOTpaHHHKA, Ky0, Mapaienenume], npu3Ma, mupaMua,
(burypa v moBEepXHOCTh BpallleHHUs, IMIUHIP, KOHYC, 11ap, chepa,
ceueHus (pUrypsl BpallleHus, INIOCKOCTb, KacaroIascs cepsl,
[MJINHIpPA, KOHYCA, MJIOIIA b IOBEPXHOCTH MUPAMUIbI, IIPU3MBI,
KOHYCa, IMINHApPA, IUI0Mmaab chepbl, 00beM Kyda, IPSIMOYTOJIBHOTO
napasuieNenuneia, IMpaMuabl, IpU3Mbl, IUIUHAPA, KOHYCa, 11apa;
yMeHHe U300paXkaTh MHOTOTPAHHUKH U TOBEPXHOCTHU BpAILIEHUS, HX
CEUEHUs OT PYKH, C IOMOULIBIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMETh PACIIO3HABAaTh CUMMETPHIO B
[IPOCTPAHCTBE; YMETh PAClO3HABATH NMPABUIIbHBIE MHOTOI'PaHHUKU;
- YMETh OIEpUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIUHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHUE, YTOJl MEX1Yy BEKTOpaMHU, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YNCIIO0; HAXOAUTh C TOMOUIBIO
M3y4eHHBIX (POPMYI KOOPIMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMs TOUKaMHU
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- YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO
[IPUHUMATD PEIICHUS 110 UX CHUKCHHUIO;

B) SMOLIMOHAJILHBIN MHTEIJIEKT, IPEANIOIararoIni
c(hOpPMUPOBAHHOCTE:

BHYTPCHHEH MOTHBALMH, BKIIIOYAIOIIEH CTPEMIIEHUE K
ITOCTUKEHUIO 1IEJIU U YCIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYIUX, YYUTHIBATH €TI0
[IpY OCYLECTBICHUM KOMMYHHUKAIMH, CIIOCOOHOCTb K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCTh
BHICTPAUBATh OTHOIIEHUS C IPYTUMHU JIIOJIbMU,
3a00TUTHCSI, IPOSABIIATH UHTEPEC U pa3pelaTh
KOH(JINKTHI

OK 04 DddextuBHO
B3aMMO/IEIICTBOBATh U PabOTaTh
B KOJUIEKTHBE U KOMaH 1€

FOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIa/ICHHE HaBBIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
[MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;
OBinajieHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
TECTBUSIMU:

0) COBMECTHAsI I€SITEIIbHOCT:

- IOHUMATh U UCTIOJIb30BATh PEUMYIIIECTBA
KOMaHIHOW ¥ MHIMBUyaTbHOU paboThI;

- IPUHUMATD 1I€JId COBMECTHOM JESTENBHOCTH,
OpTraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBHUS 1O €€
ITOCTHIKEHHIO: COCTABIIATH TUIaH JEHCTBHH,
pactpenesnsaTh POJik C yU€TOM MHEHUM YIaCTHHKOB
00CYyX1aTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOOPAMHUPOBATH U BBIMOIHATH PAOOTY B YCIOBHSIX
[PEATHbHOTO, BUPTYATHFHOTO M1 KOMOMHUPOBAHHOTO

- YMETb OIEpPUPOBAThH MOHATHSIMHU: CIIy4aiiHbII ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIY4aiHOTO COOBITUS; YMETh BHIYUCIIATh
BEPOSTHOCTD C MCIIOJIb30BaHUEM T'papUUECKUX METO0B;
[IPUMEHSTH (POPMYJIbI CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (PaKThl U (YOPMYJIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJINYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
[POSIBJIIEHUS 3aKOHA OOJIBLIMX YUCEN B IPUPOIHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMHU: CTETEHB C LIETBIM
[M0KAa3aTeIeM, KOPEHb HaTypalbHON CTETIEHH, CTETIEHD C
[pallMOHAJILHBIM [TOKA3aTeNeM, CTENEHb C JeMCTBUTEIbHBIM

(BeIlleCTBEHHBIM) MTOKa3aTeseM, Jorapudm 4ucia, CHHYC, KOCUHYC U

TAHT'€HC IPOU3BOJIBHOIO YUCIIA;
- YMETh CBOOOJIHO ONEPUPOBATh MOHATUAMU: TpaduK QyHKINH,
oOpaTHast QyHKUMS, KOMIO3UIMS QYHKINM, TUHEHHAs QYyHKIHS,
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B3aMOJCHCTBUS;

- OCYUIECTBIIATH MO3UTUBHOE CTPATETHUECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYAIUIX, TPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OBnajicHUe YHUBEPCATHHBIMU PETyISITUBHBIMU
ITECTBUSIMU:

') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX JIIO1eH
[IpU aHAJIHN3€ PE3YJIbTaTOB ACITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIFOJIEH Ha
OIIIOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
ITPYroro 4yeaoBeKa

KBaZpaTH4Hasi QYHKINSA, CTETIeHHAs QYHKIUS C IETbIM
[MoKa3aTesieM, TPUTOHOMETPUYEeCKHe (QYHKIINH, OOpaTHBIC
TPUTOHOMETpHYECKHE QYHKIMH, TOKa3aTeIbHast U
imorapumuueckas yHKIUU; YMETb CTPOUTDH rpaduKu PyHKIUH,
BBIMOJIHATE Pe00pa3oBaHus rpauKoB PYHKIIUHI;

- YMETh UCIOJIb30BaTh rpaduku QYHKIMNA A1 U3y4SHUS IPOIIECCOB
1 3aBUCHUMOCTEH IIPU PEIICHUH 3a/1a4 U3 JPYTruX y4eOHbIX
[PEZIMETOB U U3 pPealIbHOM KHU3HHU; BBIpaXKaTh (popMynaMu
3aBUCHMOCTH MEX/y BeJIMUNHAMU;

- CBOOOIHO OTIEPHPOBATh MOHSATHAMH: YETHOCTh (DYHKIIUH,
[ePHOANYHOCT (PYHKIIMU, OTPAaHUYCHHOCTh (PYHKIIHH,
MOHOTOHHOCTB (DYHKIIUH, 3KCTPEMYM (QYHKIIMU, HAaHOOJIbILIEE U
HarMEHbIIIee 3HaYeHUs (PYHKIIMH HA TIPOMEXYTKE; YMETh
MIPOBOJIUTH MUCCIICAOBAHNE ()YHKIINH;

- YMETb UCIIOJIb30BaTh CBOMCTBA U TpapuKy QYHKIUH U1 peuIeHUs
YpaBHEHHIA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; W300pakaTh Ha
KOOPIMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH,
HEpaBEHCTB U X CHCTEM

OK 05 OcymiecTBisiTh YCTHYIO
U TMCbMEHHYI0 KOMMYHHUKAIIUIO
Ha IOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4E€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001acTH 5CTETHYECKOr0 BOCITUTAHUS:

- 3CTETUYECKOE OTHOLIEHHE K MHUPY, BKJIHOYAs
DCTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUIA;

- CITIOCOOHOCTH BOCTIPUHUMATh Pa3INYHbIC BUIBI
MCKYCCTBA, TPAAULIMU U TBOPUYECTBO CBOETO U APYTUX
HapO0B, OLIYIIAaTh SMOLIMOHAIBHOE BO3/IEHCTBUE
MCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH JIJIS1 INYHOCTH U
00111eCTBa OTEYECTBEHHOTO U MUPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX TPAIUIUN U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbBIX BUJIAX

- YMETb ONEPUPOBATH MOHATHIMU: CpPeIHEE apu(hMETUIECKOE,
MearaHa, HauOoJIblliee U HauMEHbIee 3HAUYeHUs, pa3Max,
UcIiepcusi, CTAaHJapTHOE OTKIIOHEHHE YHCIIOBOIO Habopa; yMeHue
M3BJIEKAaTh, UHTEPIIPETUPOBATh UHPOPMAIIHIO, IPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEATbHBIX MPOLIECCOB U ABIEHUN; MPEICTABIATH HH(OPMAILIHIO C
[TOMOIIBIO TAOJUI] ¥ TUATpaMM; UCCIEA0BATh CTATUCTHUECKUE
TaHHBIC, B TOM YHCTIE ¢ TPUMEHEHHEM IpaUuecKuX METOA0B U
PIEKTPOHHBIX CPEJICTB;

- YMCTb OIICPpHUPOBATH IMOHATHUAMMA: TOYKA, IIpAMasA, IJIO0CKOCTb,
[POCTPAHCTBO, ABYTPAHHBIN YIoJl, CKPEIIUBAIOIINECS MTPSMBIE,
MapaJlJICJIbHOCTE U NCPICHAUKYIIAPHOCTD MPAMBIX U HHOCKOCTeﬁ,
[YTOJI MEXAY IPSAMBIMH, YTOJI MEXAY MPSAMOM U IUIOCKOCTBIO, YTOJI
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MCKYCCTBAa, CTPEMJICHUE TTPOSIBIISATh KaueCcTBa
TBOPYECKOM JIMYHOCTH;

OBJ1aicHUE YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
IIECTBUSMU:

a) oOIIeHueE:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax
PKU3HMU;

- pacro3HaBaTh HEBEpOAJIbHBIC CPEICTBA OOIICHMS,
[MOHUMAaTh 3HAYCHUE COLMATIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYaIIUiA
1 CMATYATh KOH(QIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY
BPEHMUS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

MeX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU J0 TIOCKOCTH,
[pacCTOSIHUE MEXY MPSMBIMH, PACCTOSTHUE MEXKIY MIOCKOCTIMU;
- YMETh HCIIOIb30BaTh PH PELICHUH 3a/1a4 U3y4eHHbIE (DaKThI U
[TeOpEeMBI INIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpPY’KaroIllero Mupa

OK 06 IIposBisTh rpaxk1aHCKO-
MaTPUOTUYECKYIO MTO3UIHIO,
[TIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE
TPaAUITHOHHBIX
00I1[eUEeIOBEYCCKUX IIECHHOCTEM,
B TOM YHCJIE C yYETOM
rapMOHHU3AIUU
MEKHAIIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTAaHAAPTHI
QHTUKOPPYIIIMOHHOTO
MOBEICHUS

- 0OCO3HaHKE 00YUYArOIIUMUCS POCCUICKON
Pa’KTaHCKOW MJIEHTUYHOCTH;

- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEH MTO3ULIUN
ITMYHOCTH Ha OCHOBE J1yXOBHO-HPaBCTBEHHBIX
LieHHOCTEN HapoaoB Poccuiickont Penepanuu,
MCTOPUYECKUX U HALIMOHAJIBHO-KYJIbTYPHBIX
Tpaauuuii, GOpMUPOBAHNE CUCTEMbI 3HAUMMBbIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIIHOHHOTO MUPOBO33pEHU,
[TPaBOCO3HAHUS, YKOJIOTUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIEJIHU U CTPOUTH KU3HEHHbIE
[JIaHBbI;

B yacTy rpax1aHCKOro0 BOCIIUTAHUS:

- OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIPaB U
00513aHHOCTEH, yBayKCHHE 3aKOHA U IIPABOIOPSIKA;
- IPUHATHE TPAJULIMOHHBIX HAIMOHAIBHBIX,
0011e4eI0BEUYECKUX TYMaHUCTUYECKUX U
TEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTbH IIPOTHUBOCTOSTH UIE0JI0TUN

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKHU, BEKTOP, KOOPAUHATBI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA HAa YMCIIO; HAXOAUTH C TOMOLIBIO
M3y4eHHBIX (POPMYIT KOOPJMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE
MeX1y ABYMS TOUKAMU;

-yMETh BbIOMpaTh MOAXOAALIUI U3yUYEHHBIH METO AJIsl PEIECHUS
3a/1a4yM, paclo3HaBaTh MaTeMaTHuecKkue (PakThl 1 MaTeMaTHYECKUe
MOJIETN B IPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE;
[YMEHHE MPUBOJAUTDH TPUMEPBI MaTEMAaTHUYECKUX OTKPBITHHA
[POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4allHbIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTD CIYYaiHOTO COOBITHS; YMETh BHIYUCIITD
BEPOSTHOCTH C UCTIOJIb30BaHNEM I'paUueCKUX METO/IOB;
[IPUMEHSTH (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMH BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
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PKCTpeMH3Ma, HaIlMOHAIN3Ma, KCeHO(hoOouH,
ITUCKPUMMHALIMY 10 COLUAIbHBIM, PEITUTHO3HBIM,
[PaCOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESITENLHOCTD B
MHTEpecax rpaKIaHCKOTo 00IIeCTBa, y4acTBOBAThH B
CaMOYTIPaBIICHUU B 00II€00pa30BaTEIbHON
OPraHU3aLMU U JETCKO-FOHOIECKUX OpraHMu3alusix;
- YMEHHE B3aUMOJECICTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUAMU U
Ha3HAUYCHHEM;

- TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU
esATEeIbHOCTH;

MaTPUOTUYECKOTO BOCTTUTAHUSI:

- cOpPMUPOBAHHOCTH POCCUNUCKON IPaKIaHCKOU
MICHTUYHOCTH, TATPUOTU3MA, YBAKECHHS K CBOEMY
HapOdy, YyBCTBA OTBETCTBEHHOCTH nepen PonuHoi,
COpJIOCTH 32 CBOM Kpal, cBOot0 PoauHy, CBOM S3bIK U
KYyJIbTYpY, IPOILIOE U HACTOSILIEE
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuu;

- IEHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM
CHMBOJIaM, ICTOPUYECKOMY U IPUPOTHOMY
HACJIeINIO0, TAaMSITHUKAM, TPAIUIIUAM HapOJI0B
Poccnn, noctuxennsm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYJE;

- uaeitHas yOeKIeHHOCTh, TOTOBHOCTD K CIIY)KEHHIO U
BamuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €r0 CyIL0Y;
OCBOEHHBIE 00YJAIOIIUMUCS MEKIIPEIMETHBIE
MOHSITHUS U YHUBEPCAIbHBIE YdeOHbIe TEeHCTBUS
(perynaTuBHBIC, TO3HABATEIIHHBIC,
KOMMYHHUKaTHBHbIE);

- CIIOCOOHOCTh UX MCITOJIb30BAHUS B MIO3HABATEIHHOM
1 COIIMAIBHON MTPAKTUKE, TOTOBHOCTH K

IIPOABJICHUSA 3aKOHA OOMBIINX YKCENT B IMPUPOAHBIX U
O6HI€CTBCHHI>IX SABJICHUAX
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CaMOCTOSATEIFHOMY TJITAHUPOBAHHUIO
OCYIIECTBICHHUIO y4eOHOM JIESITeTbHOCTH,
OpraHu3aluy y4eOHOTO COTPYAHUYECTBA C
MCaarOortycCKuMmn pa60THI/IKaMI/I " CBCPCTHUKAMU, K
Y4aCTHIO B IIOCTPOECHUH UHIUBUYAIBHOU
00pa30BaTeNbHON TPACKTOPUY;

- OBJIAJICHUE HABBIKAMHU Y4€OHO-UCCIIEI0BATEIILCKOH,
[POEKTHON M COLMATIbHOM AEATEIILHOCTH

OK 07 CopelicTBoBaTh
COXPAaHEHUIO OKpYXKaroUleH
Cpelbl, pecypcocOepexeHtIo,
[PUMEHSTH 3HaHUS 00
M3MEHEHUU KIMMara,
[IPUHIINIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO
NIEHCTBOBATH B UPE3BBIYANHBIX

- HE IPUHUMATh ACUCTBHS, IPUHOCALINE BPE
OKpYXKarollen cpene;

- YMETh IPOTHO3UPOBATH HEOIArONIPUATHBIE
HKOJIOTMYECKUE TIOCIIEACTBUS TPEANPUHIMAEMbIX
[IEHCTBHM, IPEAOTBPAILATD UX;

- pPacIIUPUTh ONBIT JAESTEIbHOCTH FKOJIOIHUECKOM
HAIPaBJIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C YIETOM
QHAJIM3a UMEIOILNXCS MATEPUAIIBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBIIATH LIEJICHAIIPABJICHHBIH IIOMCK NIEpEHOCca
CPEICTB U c1IOCO0O0B JIeHCTBUA B MPO(ECCHOHATIBHYIO
cpeny;

- YMETh IEPEHOCUTh 3HAHUS B TO3HABATEJIbHYIO U

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIUS, HETIPEPbIBHAS
(yHKIMS, TPOU3BOHAS, TIEPBOOOpa3Has, ONPEICIICHHbI HHTETPaT,
[YMETb HAXOJIUTh IPOU3BOAHBIE JIEMEHTAPHBIX QYHKIUH,
VICITOJIb3YsI CIIPABOYHBIE MAaTEPHUAJIbI; UCCIIEI0BATH B IPOCTEHIINX
cirydasix (yHKIIMM Ha MOHOTOHHOCTb, HAXOJUTh HAHOOJIbIINE U
HaVMEHbIINE 3HaueHUs (PYHKIMIT; CTPOUTH rpadMKu MHOTOUJICHOB
C MCII0JIb30BAHUEM allllapaTa MaTeMaTUYECKOIO aHAIU3a;
[IPUMEHATDH IPOU3BOJHYIO IIPU PELICHUU 3a/]1a4 HA IBUKECHHUE,
[peraTh MPakTUKO-OPHUEHTUPOBAHHbIE 3a/1a4l Ha HAaUOOJIbIINE U
HaVMEHbIIINE 3HAYCHMS, HA HAX0XKICHHUE ITyTH, CKOPOCTH U
[YCKOPEHUS;

- YMETb OIIEPUPOBATH IOHATHUIMU: ABUKEHUE B IPOCTPAHCTBE,
110100HbBIE QUTYPHI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE

CUTYaIUAX MPAKTUYECKYIO 00JIaCTH KUZHEACATENIbHOCTH; . .
rIomael MoBepxHoCTeN 1 00bEMOB NOJI0OHBIX (GUTYD NTPU
- IpEIJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C
. [pELIEHUH 3a/a4;
[O3UI[MN HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
- YMETh BBIYUCIATH T€OMETPUYECKHUE BEIMYMHBI (AJIMHA, YTOJ,
3HAYUMOCTH;
M1011a/1b, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIONb3YS N3yYCHHbIE
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb
(opMyJIBI 1 METOIBI
KOPPEKTUBBI B I€ITEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YIBTATOB LIESIM
MK 1.1.

Bectu u ocymecTBiIsATh IpUEM-
repegady, yueT U XpaHEeHue

'HaBbIKH:
OdopmieHus 1 BeIeHUs] TEXHUIECKOW U MHOU
ITOKYMEHTAIUH, a TAKXKE JOKYMEHTOB,

-BJIaJICTh METOJAaMH JOKA3aTCJIbCTB, AJITOPUTMaMU PCUHICHUA 3a1a4;
YMCHHC (I)OpMy.TII/IpOBaTL OIPCACIICHUS, aKCUOMBI U TCOPEMBI,
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TEXHHYSCKOM U MHOM
ITOKYMEHTAIMIO, CBI3aHHOMU C
YIIPABJICHHEM
MHOFOKBapTI/IpHLIMI/I JoMaMiu
HCII0JIB3Ys. HOPMATHUBHEIE,
HpaBOBBIe, METOAUYCCKUEC U
MHCTPYKTUBHBIE JOKYMEHTEI

CBU/ICTEJILCTBYIONMX 00 MCIIONHEHUH TPEOOBaHUIA
HOPMAaTHUBHBIX MPABOBBIX aKTOB Poccuiickoit
Denepanyy K OCYLIECTBICHUIO J€ATEIbHOCTH,
CBSI3aHHOM C YIIPaBJIEHUEM MHOIOKBapTUPHBIMU
IoMaMu

YMeHus:

lIcnosp30BaTh COBPEMEHHBIE IPOIPaMMHBIE
POAYKTBI, HUH()OPMAIIMOHHBIE TEXHOIOTUHU TS
BEJICHUS, YU€Ta, XpPaHEHMs], [IEPEBO/IA B DJIEKTPOHHBII
BU/| TEXHUYECKOW U MHOM JOKYMEHTALUH, U
OCYILIECTBJICHUSI KOMMYHUKAIIUI B OpraHu3aluu
SHaHUS:

HopmaTuBHBIX [TPaBOBBIX, METOJIUYECKUX U
MHCTPYKTUBHBIX JJOKYMEHTOB, PETJIaMEHTUPYIOILHUX
e TENIbHOCTD 110 YIIPaBJICHUIO MHOTOKBapTUPHBIMU
ITOMaMHU.

CocTaBa TEXHUYECKOW U MHOW JOKYMEHTAIUH 110
YIIPaBJIECHUIO MHOTOKBAPTUPHBIMUA JJOMaMHU.

[TpaBui 1 TpeOOBaHMI K OPOPMIICHHIO TEXHHYECKON
M MTHOU JOKYMEHTALMH 10 YIIPABJICHHUIO
MHOTOKBAPTHPHBIMH JIOMaMH.

[IPUMEHATH UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS B X0OI€
[pEIIeHN 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JIOTapupM
UKCJIa; YMEHHE BBINOJIHATh BBIYMCIICHUE 3HAYCHUN U
peoOpa3oBaHus BRIPAKEHHUH CO CTETIEHSMU | JOrapuQmamu,
peoOpa3oBaHus IPOOHO-pAllMOHAIBHBIX BBIPAXKEHUH;

- YMETb OIIEPUPOBATH IIOHATUIMU: PALMOHAJIBLHBIE,

M ppalloOHaIbHbIE, T0KA3aTeIbHbIE, CTEIIEHHBIE, JIorapu(MUUECKHUE,
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MOHATHAMMU: (PYHKIUS, HETIPEPhIBHAS
(yHKIMS, TPOU3BOHAS, TIEPBOOOpa3Has, ONPEACICHHBI HHTETPaT,
YMETh HaXOJUTh IPOU3BOIHBIEC AIEMEHTAPHBIX (DYHKIIHH,
VICITOJIb3YsI CIIPABOYHBIE MAaTEPHUAJIbI; UCCIIEI0BATH B IIPOCTEHIINX
ciiyyasix (PyHKIIMM HA MOHOTOHHOCTb, HAXOJUTh HAaUOOJIbIINE U
HaMMEHBIINE 3HAYeHUS (PYHKIHIT; CTPOUTH IpadKi MHOTOYICHOB
C MCIIOJIb30BaHUEM allllapara MaTeEMaTHYECKOT 0 aHaINn3a;
[IPUMEHSATDH IPOU3BOJHYIO IIPU PELICHUH 33/1a4 Ha JIBU)KCHMUE;
[peraTh MPakTUKO-OPHUEHTUPOBAHHbIE 3a/1a4l Ha HAauOOJIbIINE U
HAaVMEHBIIINE 3HAYCHUsI, HA HAXO0KJICHHUE ITyTH, CKOPOCTH U
[YCKOPEHHUS;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHaNIbHAs (QYHKIHS,

[1K 1.5

OpranuzoBbIBaTh MPOBEACHUE
pacyeToB C MOTPEOUTENISIMU U
[OCTaBIIUKAMU KUIJIUITHO-
KOMMYHAJIBHBIX YCIIyT

Haspiku:

Opranuzanuy pacyeToB U HOPMHUPOBAHHE UTOTOBBIX
ITOKYMEHTOB C TOTPEOUTENSAMHU U TOCTABIIMKAMU
PKUJTMIITHO-KOMMYHAJIBHBIX PECYPCOB, OIIPEIEICHHBIX
YCIIOBUSIMU JI0TOBOPA YIPaBIEHUS.

PaccMoTpenus xano0d u nHGOpMUpOBaHKE
COOCTBEHHUKOB M HAaHMMAaTeJIeH MOMEIeHHH 1o
BOIIPOCAM OIUIATHI, KauecTBa, TApu(OB U CTOUMOCTHU
PKUJIMIITHO-KOMMYHAJIBHBIX YCIIYT, COACPAKAHUS U
[PEMOHTA OOIIIETO UMYIIIECTBA.

[IpoBeneHNs U MIIAHUPOBAHUS MEPOIPUITHN 1O
CHIKEHUIO 33/10JKEHHOCTH 32 KHJIMITHO-
KOMMYHAJIbHBIE YCIIyTH

YMeHus:

[ [pMeHSATH IPOrpaMMHBIE CPENCTBA IS

0(hOpMIICHUS U OCYIIIECTBIICHUS 3a TOTPEOJICHHBIC

nokaszaresibHas (yHKIMA, CTeNleHHas QyHKIMS, Jorapudmuyeckast
(yHKIUS, TPUTOHOMETpUYECKHe PYHKIIMU, OOpaTHbIE PYHKIINH;
YMEHHE CTPOUTh IpauKy N3ydeHHbIX (PYHKIMHA, HCIIOJIB30BATh
rpadyKy pU U3yYEHUU MPOILIECCOB U 3aBUCUMOCTEMN, IIPU PELLICHUN
3ajad U3 APYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 pealbHOH KU3HUY;
BbIpaXKaTh GOpPMYJIaMU 3aBUCUMOCTH MEXAY BEIMUYUHAMU;

- YMETb pelIaTh TEKCTOBBIE 337a4l pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLIEHTHI, JOJIN U YacTH, Ha JIBU)KEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 00JIACTH YIpaBICHUS
IMTUYHBIMU M CEMEWHBIMH (PMHAHCAMU); COCTAaBIISITh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MICCIIeI0BATh [10JIyY€HHOE PEIIEHUE U OLIEHUBATh
MpaBI0NI0100HOCT PE3YJIbTATOB;

- YMETh OIEPUPOBATh MOHATUSAMU: CpeHee apupMeTHIECKOE,
MeraHa, HauOoJblllee ¥ HauMEeHbIlIee 3HaYeHUs], pa3Max,

JINCIICPCUA, CTAHAAPTHOC OTKIIOHCHUC YUCIIOBOT'O Ha60pa; YMCTb
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KOMMYHAaJIbHBIE PECYPCHI, OKa3aHHBIEC YCIYTH U
BBITIOJTHEHHBIE pa0OTHl B MHOTOKBapTUPHOM JIOME.
OCyIIEeCTBIIATH BbIIa4y TOKYMEHTOB, IEPEUECHb
KOTOPBIX yKa3aH B IOTOBOPE yNpaBJICHHUsI, JTUIaM,
MMEIOIIMM TIPaBO Ha MOJIyYeHHE TAKUX JOKYMEHTOB.
OCyIIECTBISATh pacueT U KOPPEKTUPOBKY pa3mepa
[U1aThI 32 COACPIKaHUS M PEMOHT OOIIEro MMYIIECTBa,
PKUJTUIITHO-KOMMYHAJIbHBIE YCITYTH.

BriOupats ontuManbHble OPMBI KOMMYHUKALIUHU TIPH
[PAaCCMOTpPEHHH kaji00 1 oOparieHuii COOCTBEHHUKOB
1 HaHUMAaTeJIed OMEIIEHUH YCIyT U COepKaHus U
[PEMOHTA OOIIIETO UMYIIIECTBA

3HaHUS:

[TpaBus mpenocTaBieHUs KOMMYHAJIbHBIX YCIYT
COOCTBEHHUKAM H IOJIb30BATEIISIM TOMEUICHUN B
MHOTOKBAPTHUPHBIX JOMaXx.

Crioco00B OIUTATHI KIJTUITHO-KOMMYHAJIBHBIX YCITYT.
HopMaTHUBHBIX TPABOBBIX aKTOB, METOUYECKHIX
NTOKYMEHTOB, PETJIAMEHTHPYIOLINX JAEATEIBHOCTD IO
VIIPaBICHUIO MHOTOKBAPTUPHBIMU JJOMaMHU.
HopMmaTHBHBIX IPaBOBBIX aKTOB, METOTUIECKUX
ITOKYMEHTOB, PETJIAMEHTHPYIOLINX AEATEIbHOCTD 1O
HAYMCIICHUIO 32 XWIHITHO-KOMMYHAJIbHBIE YCITYTH.
(OCHOB IICUXOJIOTHH U KOH()INKTOIOTUU

M3BIICKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, IPEICTABICHHYIO B
rabauIax, Ha quarpaMmmax, rpadukax, oTpakarolryro CBOMCTBA
[peaTbHBIX MPOLIECCOB U SBJICHUIA; IPEACTABIATh HHPOPMALIUIO C
MOMOIIbIO TaOJIHI] U JUarpaMM; UCCIeI0BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpaprUecKuX METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH IIOHATHUIMU: CIIy4aiiHBIA OIIBIT U CIIly4alHOE
COOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHS; YMEHUE BHIYUCIIATH
BEPOSTHOCTH C UCTIOIb30BaHUEM I'paUueCKUX METO/IOB;
PUMEHATH (DOPMYJIBI CIIOKEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOWHATOPHBIE (DaKTHI U (OPMYITBI IPH PEIICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIT; 3HAKOMCTBO CO
CIIy4aliHBIMU BEJINYMHAMH; YMEHUE MPUBOAUTDH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBLINX YKCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMETb OIIEPUPOBATH MOHATUSIMU: TOUKA, IPSAMAsl, IJIOCKOCT,
[IPOCTPAHCTBO, IBYTPaHHBIN YroJjl, CKPELIUBAIOLIUECS MPSMBIE,
MapaJyIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH,
[YTOJI MEXAY IPSIMBIMH, YTOJI MEKY IIPSIMON U IUIOCKOCTbBIO, YOI
MEXKY TUNIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH,
[PACCTOSIHUE MEX]TY PSMBIMH, PACCTOSTHUE MEXKY MJIOCKOCTAMU;
YMEHHE HCII0JIb30BaTh MPH PELLICHUU 3ajjad U3y4eHHbIe (DaKThI U
TEOpEMBbI MJIAHUMETPUHN; YMEHHUE OLIEHUBATh pa3Mepbl OOBbEKTOB
OKPYKAIOILEro MUpa,

[1K 2.2. Opranu3oBbsIBaTh
TEXHUYECKYIO JKCILTyaTalUIO
MH)XCHEPHBIX CUCTEM U
KOHCTPYKTUBHBIX 3JIEMEHTOB
3IAaHUN KAIAIIHO-
KOMMYHAJIbHOT'O X0351CTBA

[HaBBIKH:

Opranuzanuy TEXHHYECKOTo 00CTyKUBaHUs
MH)KEHEPHO-TEXHUYECKUX CUCTEM U KOHCTPYKTHUBHBIX
HIIEMEHTOB 3JaHUM, IPOBEICHUS MOATOTOBKH 3aHUI
K CE30HHOW dKCIUTyaTaluu.

Pa3paboTKi 1 KOPPEKTUPOBKU TEXHUYIECKOM
ITOKYMEHTAITMH 110 DKCIUTyaTallud HWHXEHEPHO-
TEXHUYECKUX CUCTEM M KOHCTPYKTUBHBIX 3JIEMEHTOB
3IaHUN

YMeHus:

[[puMeHATh MHCTPYMEHTAIBHBIC METOIBI KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSI KOHCTPYKTHUBHBIX

PJIEMEHTOB M CHCTEM MH)KEHEPHOTO 000PYIOBAHMUS

- YMETh OIEPUPOBATH MOHATUSAMU: MHOTOTPAHHUK, CEYEHHE
MHOTOrpaHHMKa, KyO, mapajuienenumnes, npusMa, nupamMmua,
(urypa v moBEpXHOCTb BpallleHUs, IWINH]D, KOHYC, 11ap, chepa,
ceueHMst (pUrypbl BpallleHus, MJI0CKOCTb, Kacarommasics chepsl,
LWIMH]IPpA, KOHYCA, TUIOIIalb MOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHYCa, HMIMHIPA, IJI0aas cepsl, 00beM Kyda, MPsiMOyroJIbHOTO
Mapajuiesenune1a, TupaMu/Ibl, IpU3MbL, IIIIMHIpPA, KOHYCA, 11apa;
YMEHHUE U300pakaTh MHOIOI'PAaHHUKH U TIOBEPXHOCTH BpallleHHs, UX
CEUEHUs OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEACTB; YMEHUE PACIIO3HABAaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PACIIO3HABATh MPABUIIbHBIC
MHOTOTpaHHUKU;
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3IaHWi.

OnpenensTh XxapakTep, 00beMbl, TEXHOJIOTHIO
[PEMOHTa, HEOOXOIUMBIE MaTepUAIIbI U 00OPYIOBaHUE
U1l ycTpaHeHUs 1e(DeKTOB U HEUCIPaBHOCTEH
3IaHWi.

[IpriMeHsTh IpOorpaMMHOE 0OecTieyeHUE U
COBpEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJIOTHH,
MCIIOJIb3YEMbIE OpraHu3alieit

3HaHus:

[Topsimka opranu3aliyi U BBIIOTHEHHS padoT Mo
TEXHUYECKOMY OOCIJICIOBAHMIO KIJIBIX 37aHUH.
[TpaBu1 SKCIUTyaTaIl[Mi HHKEHEPHOTO 000pYI0BaHUS
1 KOHCTPYKTHUBHBIX 3JIEMEHTOB 3/IaHUIA.

[IpaBu1 U METOZOB OLIEHKU (PU3UYECKOTO U
MOPaJIbHOI'O U3HOCA 3AaHUM.

[TpaBu1 TEXHUYECKOM IKCILTyaTalluu
PHEPrOyCTAHOBOK MOTPEOUTENCH. MPaBUIT
PKCIITyaTalliu CUCTEM BOJOCHAOKEHUS U
KaHAIU3AIUH.

[IpaBui SKCITyaTallui CUCTEM OTOTLICHHMS.
[[paBu SKCITyaTaliikl BHYTPUOMOBOTO Ta30BOTO
000pyIOBaHUS.

TexHomoruit 06padboTku HHPOpPMaLIUU ¢
MCII0JIb30BAaHUEM CPECTB.

BpancIUTENBHON TEXHUKH, COBPEMEHHBIX
KOMMYHUKAIUN U CBS3U

- YMETb ONEPUPOBATH MOHATHIMMU: ABI)KEHHE B IPOCTPAHCTBE,
110/100HBIE (PUTYPBI B IPOCTPAHCTBE; MCII0JIb30BaTh OTHOIIEHUE
[UI0IIaJIei MOBEPXHOCTEH  00EMOB OJOOHBIX (DUTYp TIpU
[peILICHUH 3a]1a4;

- YMETh BBIYUCIISATH T€OMETPUUYECKHIE BEIUYMHBI (IJIMHA, YTOJ,
[U1011a/1b, 00BbEM, IIOLIA/(b IOBEPXHOCTH ), UCIIOJIb3YS U3yUECHHBIE
(hOpMYJIBI B METOIBI;

- YMETb OIIEPUPOBAThH MOHATHIMU: IPIMOYIOJIbHAs cCCTEMa
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEIEHHUE, YTOJ MEXY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YMCIIO; HAXOAUTH C TOMOIIBIO
M3y4eHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka, PaCCTOSHUE
MEXKIy ABYMS TOUKAMU;

- YMETbh BBIOUPATh MOAXOIAIINN U3yYEHHBIH METO ISl peLICHUS
3agauu, pacro3HaBaTh MaTeMaTHYeCKue (PaKkThl U MaTEMATUYECKHE
MO/JIENIU B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE;
YMEHHE TIPUBOJIUTH MIPHUMEPHI MATEMATUYECKIX OTKPBITHIH
[poccuiickolf 1 MUPOBOM MaTeMaTHUECKOM HayKH.

- YMETb OIIEPUPOBATH MOHATHIMHU: OTIPEICICHUE, AaKCHOMA,
reopema, ClIeICTBUE, CBOMCTBO, MPU3HAK, JI0Ka3aTeIbCTBO,
[paBHOCUJIbHBIE (DOPMYITMPOBKHU; YMEHHE (POPMYIUPOBATh OOpaTHOE
1 IPOTUBOIIOJIOKHOE YTBEPKJCHHUE, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOIH30BATh METOJI MATEMATHUECKOW WHIYKIIIH,
[IPOBOJUTH JIOKA3aTeIbHbIE PACCYKACHUS NPU PEIICHUH 3a/1a4,
OLIEHUBAThH JIOTHYECKYIO MTPABUIBHOCTH PACCYKICHHIA;

- YMETb ONEPUPOBATH MOHATHIMU: MHOXECTBO, TOIMHOXECTBO,

11K 2.3.

OcCyI1eCTBISATE KOHTPOJIb
TEXHUUECKOTO COCTOSIHUS
MHOTOKBAapTHUPHOTO JIoMa U
KauecTBa MPEAOCTaBICHUS
KOMMYHAaJIbHBIX PECYpCOB

IHaBBIKH:

[ToBcenHEBHOTO (TEKYIIET0) KOHTPOJIS 3a paboTOi
BHYTPHIOMOBBIX HH)XCHEPHBIX CHCTEM H
000py/I0BaHNsI MHOTOKBAPTHPHBIX JOMOB M KauecTBa
KOMMYHAJIBHBIX PECYPCOB, B TOM YHCJIE TIO CUTHAJIaM,
MOCTYIAIOIINM Ha MaHeNlb yIpaBieHus
ABTOMATHU3UPOBAHHBIX CUCTEM JIUCTIETYEPCKOTO
KOHTpoJIs U yrpasieHus (ACIAKY).

O1ieHKH TOTPEOICHH S, KOJTMYECTBA U KaueCcTBa
MMOCTYIAOIINX KOMMYHAJIbHBIX PECYPCOB Ha

OCHOBAHMH, JAHHBIX KOHTPOJIbHO-U3MEPHUTCIIbHBIX

oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar AJis ONMCAHNS PEAJIbHBIX IIPOLECCOB U
SIBJICHUN TIPU pPEILIEHUH 3a7a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[IPEIMETOB;

-YMETh ONEePUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, 1IeJI0e
UKCIIO, OCTATOK 110 MOAYJIIO, PAllUOHAJIEHOE YHUCIIO,
MppalOHAIbLHOE YHCII0, MHOKECTBA HATypalIbHbIX, LIENbIX,
[PallMOHAJIbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE UCIOIb30BaTh
MPU3HAKU JETMMOCTH, HAUMEHbIINUN OO IenuTenb U
HauMeHblIee ollee KpaTHoe, aaroput™ EBkiuaa npu perieHun

23



npubopos (KUII) u yctpanenue B Xxo1e ocMoTpa
BBISIBJICHHBIX HEMCIIPABHOCTEMN, HAPYIICHUH, HE
TpeOyIOIMX OTKJIIOUEHUS IPUOOPOB yUeTa u
[peryJIMpoBaHusi KOMMYHaIbHbIX pecypcoB, KUII.
[ToaroTOBKM CBOJIOK 00 OTKIIIOUEHHSIX PYKOBOJICTBY U
MH(GOPMHUPOBAHUE [10JIb30BATENCi MHOTOKBAapTUPHBIX
ITOMOB O ITPOBOJUMBIX MEPOIPUATHUAX I10
YCTPAaHEHUIO YPE3BbIYANHBIX U aBAPUMHBIX CUTYaLUH,
[UIAHUPYEMBIX CPOKaX BOCCTAHOBJICHUS PAOOTHI
MH)KEHEPHBIX CUCTEM U 000PYI0BaHUs, KauecTBa
KOMMYHaJIbHBIX PECYPCOB

YMmeHus:

OnpenensTb KOJIUYECTBO U MOKA3aTENN KayecTBa
[IOCTYIAKIINX KOMMYHAJIbHBIX PECYPCOB.
JloKyMEHTHPOBATh UCTIOJHEHUE TPEOOBAHHI aKTOB
PKWJIMILHOTO 3aKOHOJATeNbcTBa Pocecniickon
Denepauy ¥ yCIOBUH TOTOBOPOB B 4aCTH pabOTHI 110
KOHTPOJIIO Ka4eCTBA OCTYNAIOIINX KOMMYHAJIbHBIX
pecypcoB. OnpenensiTh OTCYTCTBUE BHEIIHUX
[MOBPEKIACHUM U HAJIEKHOCTh MEXAHUYECKUX
COCTMHEHUH, LIEIOCTHOCTD JJIEKTPUYECKHUX
COEMHEHUI NMPUOOPOB yueTa U PeryIrupoBaHUs
KOMMYHAJIbHBIX PECYPCOB.

Pacrio3HaBaTh BCE HEIUTATHBIE CUTYAIUH,
peructpupyemblie npudopamu yuera u KUIIL

1 neHTHhUIMPOBAaTh HEUCIIPABHOCTH MPUOOPOB yUeTa
1 PETYJIMPOBAaHUSI KOMMYHAIIBHBIX pecypcos, KUII.
[TprMeHsATH TporpaMMHOE obecrieueHue u
COBpEeMEHHbIe HH()OPMALIMOHHBIE TEXHOJIOTUH,
MCIIOJIB3YEMbIE OpraHU3aluen

SHaHU:

3akoHonarenbcTBa Poccuiickoit denepanuu o
eauHCTBE n3mepeHuil. [IpaBuiia mpegocraBieHns
KOMMYHAJIbHBIX YCIYT.

TpebGoBaHMIi K KaUeCTBY KOMMYHAJIbHBIX PECYPCOB.
BuoB, Ha3HaUEHUS, YCTPOICTBA, IPUHIUIIOB PabOTHI
nprOOPOB yUeTa U PeryJIupOBaHus MOTPEOICHUS

3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU [TO3ULIUOHHBIMU CUCTEMaMU
CUHCIICHMS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CTETIEHB C LIEIBIM
[10Ka3aTelleM, KOPEHb HaTypaJIbHOM CTEIIEHHU, CTEIIEHb C
[pallOHAIBHBIM II0KA3aTENIEM, CTEIIEHb C IEHCTBUTEIIbHBIM
(BeLleCTBEHHBIM) IT0Ka3aTeseM, JorapuM 4uciia, CHHyC, KOCHHYC U
TAHI'€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb OIIEPUPOBATH MOHATUAMU: TOKAECCTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
[pallOHAIbHBIE, UPPALMOHAIBHBIE, [I0KA3aTEIbHbIE, CTCIICHHBIE,
iorapumMuUecKue, TPHrOHOMETPUYECKHE YPaBHEHMsI, HEpAaBEHCTBA
1 CUCTEMBbI; YMEHHE pellaTh YPaBHEHM ], HEPABEHCTBA U CUCTEMBI C
[IOMOLIBIO PA3JINYHBIX IPUEMOB; PEIIATh YPABHEHHUs, HEPABEHCTBA
1 CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHM S, HEPABEHCTBA, UX
CUCTEMBI /ISl PELICHUS MaTeMaTUYEeCKUX 3a/1a4 U 3a/1a4 U3
[pa3IMYHBIX 001aCTei HAYKH U peallbHOM KHU3HH;

[YMEHHE MCII0JIb30BaTh rpaduku GyHKIMN AJI U3yUEeHUs IPOLIECCOB
1 3aBUCHUMOCTEH TPH pEIICHUH 33]a9 U3 APYTUX y4eOHBIX
[PEIMETOB U U3 PEANbHOM KU3HU; BEIpaXaTh GopMyIaMu
3aBUCHMOCTH MEXIY BEIINYNHAMU;

YMEHHE MCII0JIb30BaTh CBOICTBA M rpaduku GYyHKIMH AJIS peIIeHus
ypaBHEHMI, HEPABEHCTB U 3aJa4 ¢ apaMeTpaMu; n300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTA MHOXKECTBA PEILICHUN YPaBHEHUH,
HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHSIMU: OCIEIOBATEIBHOCTD,
apudmeTnyeckas nporpeccusi, reoMeTpuieckas mporpeccus,
0EeCKOHEUHO yOBIBarOIasi FEOMETpUYECcKas Iporpeccus; yMeHue
3a/1aBaTh NOCIEN0BATENBHOCTH, B TOM YUCIIE ¢ TOMOIIBIO
[PEKYPPEHTHBIX (HOpMYT;

[YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO JIUIS HCCIeA0BaHUs QYHKIUH,
UL HAXOXKICHUS HAWTYYIIETO PEIIEHUs B IPUKIIAIHBIX, B TOM
YKClie COLMATbHO-IPKOHOMUYECKUX U (PU3UUECKUX 3a7auax, JUis
OIPEIETICHUS CKOPOCTH U YCKOPEHMS; HAXOIUTh IIOLIAIU U
00BEMBI (PUTYpP C MTOMOIIBIO HHTETPpaIa; MPUBOIUTH IPUMEPHI
MaTEMaTHYECKOTO MOJEITUPOBAHMS C TOMOLIBIO

G depeHIMaTbHBIX YPaBHEHHI,
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pHepropecypcon, KUII.

TexXHOIOTHUI U TEXHUKH 00CITY)KMBAaHUS CUCTEM ydeTa
U peryJIupOBaHUs TOTPEOICHUS JHEPTOPECYPCOB.

[ [pyHIIMIIOB aBTOMATUYECKOIO PErYIUPOBAHUS
MOTpeOICHUS SHEPTOPECYPCOB.

PacyeTHbIX 3HaUECHUN (MUHUMAJIbHBIX U
MaKCUMaJbHBIX ) MOTPEOJICHUS KOMMYHATBHBIX
[PECYpCOB.

PacueTHOTO TEMIEpaTypHOTO rpaduKa moIaqyn
TEIJIOHOCUTEIIS U BOJBL.

Creruann3upoBaHHBIX TPOTPAMMHBIX MTPUIOKEHUMN,
B TOM 4Hclie B ”HHOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTh MHTepHeT, 1s
OCYLIECTBJIECHUSI KOMMYHHUKAIIMI B OpraHu3aluu

- YMETh OIIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YHCIa, MOYJIb U apTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3arucu KOMIUIEKCHBIX YHCEI
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas); yMeTh
[IPOU3BOINTH APUPMETUUECKUE ACHCTBHS C KOMILICKCHBIMHU
YKCIIaMU; TPUBOIUTH MPUMEPHI UCTIOIb30BAHUS KOMILIEKCHBIX
qKCell;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CpEHEE
apupMeTHIecKoe, MeIMaHa, HauOOoJIbIlIee M HAUMEHbIIee 3HAYCHUS,
[pa3Max, Tucrepcus, CTaHIaPTHOE OTKJIIOHEHHE I OITHCAHUS
YMCIIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUUECKUE JJaHHbIE,
B TOM YHCIIE C IPUMEHEHHEM IrpaUuecKux METOIO0B U
PIIEKTPOHHBIX CPEJNICTB; rPaUIECKH UCCIIEOBATh COBMECTHBIC
HAOJIO/ICHUS C IOMOIIBIO0 TUarpaMM pacCerBaHUS U TUHEITHON
[perpeccuu;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHI C MCIOIB30BaHUEM
rpaduyecKux METOAOB; IPUMEHSTh JUIsl pelleHus 3a1a4 (popMyIibl
CIIOKEHHSI U YMHOXKEHHS BEPOSTHOCTEH, OPMYITy MOTHON
BeposATHOCTH, (hopmyiry bepHyiutn, komOuHaTOpHBIE (DAKTHI U
(bopMyJIbI; OLIEHUBATh BEPOSITHOCTH PeaIbHBIX COOBITHI; yMEHUE
OIIepUpPOBATh NOHATUAMU: CIy4aiiHasi BEIMYMHA, PACIIpEeIeTICHIE
BEPOATHOCTEN, MATEMATUUECKOE 0XKHUJIaHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEIMYUHBI, QYHKIUN
[pacrpeesIeHNs U TUIOTHOCTH PaBHOMEPHOTO, MIOKA3aTEIbHOTO U
HOPMaJbHOTO paclpeesieHui; yMEHUe UCIO0Ib30BaTh CBOWCTBA
M3YYEHHBIX paclpeAeeHUN IS peleHHs 3a/1a4; 3HAKOMCTBO €
MOHATHSIMU: 3aKOH OOJIBLINX YHCEI, METO/bI BEIOOPOYHBIX
VICCIIEIOBAHNI; YMEHHE IPUBOJAUTH IPUMEPHI IIPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUYKA, MpsMas,
[JI0CKOCTh, MPOCTPAHCTBO, OTPE3OK, JIy4, INIOCKUH yroJ,
IByTrpaHHbIN yroJjl, TPEXTPAHHBIN YToJl, IepeceKaroImecs,
MapaiieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE, TAPAIJIENbHOCTh U
MEPIEHINKYISIPHOCTD MPSIMBIX U INIOCKOCTEN, YTOJ MEKIY
[PSIMBIMU, YTOJI MEXTY MPSAMOU U MIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMHU; YMEHUE UCIIOIb30BaTh MPHU PEIIEHUH 3aa4

M3Y4YCHHBIC (I)aKTBI 1 TCOPCMbI TNITAHUMCTPUHU,; YMCHUC OLICHHUBATDH
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[pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MUPE; YMEHUE OIIEpUPOBAThH
MOHATUSAMHI: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA, IIPaBUJIbHBIN
MHOTOTpaHHUK, IPU3Ma, TUpaMuaa, GUrypa u IOBEpXHOCTh
BpAaLEHUs, LIMIUHP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUEHUs KOHYyCa U IIWINHJPA, apajuleIbHble OCH UM OCHOBAHMIO,
CeueHHe 11apa, INIOCKOCTh, Kacarolasics cepbl, HUINHAPA, KOHYCA;
[YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHUKA, 1300paxarh
MHOTOI'paHHHUKH, (PUT'YpBI U TIOBEPXHOCTH BpAILEHUS, UX CEYEHUs, B
TOM YHCJIE€ C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHSITh
CBOMCTBA F€OMETPUYECKHUX (PUTYp, CAMOCTOATEIBHO
(hOopMyYIHPOBATH OIIPEIEICHNUS H3y4aeMbIX (DUTYp, BHIABUTAThH
UIIOTE3bl O CBOMCTBAX U MPU3HAKAX F€OMETPUUECKUX (Uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh UX; yMEHUE IPOBOJIUTH
KIaccu(UKALUI0 GUTyp 10 pa3IMYHbIM IPU3HAKAM, BBIIOIHATh
HE00XO0IMMbIE JOIOJIHUTENIbHbBIE TOCTPOSHUS;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: IUIOIAAb (DUTYDBI,
00BEM (UTYpbI, BEIMYMHA yTIjla, PACCTOSHUE OT TOYKHU JI0
[JIOCKOCTH, PACCTOSIHUE MEX1Y NPSIMBIMH, PACCTOSIHUE MEXKAY
TUIOCKOCTSIMH, TUTOIIAb C(Hephl, IUIOMIAlh IIOBEPXHOCTH MTUPAMUIBI,
[pU3MbI, KOHYCa, HWINHAPA, 00beM Ky0a, IpSIMOYTOJIbHOTO
Mapajuiesenune1a, TupaMu/bl, IPU3MbL, IIIIMHIpPA, KOHYCA, 111apa;
YMEHHE HaXOUTh OTHOILIEHHE 00BEMOB OJOOHBIX (DUTYD;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSMU: JBHKEHUE,
NapaJuIeIbHbIA IEPEHOC, CHMMETPHSI Ha INIOCKOCTH U B
[IPOCTpaHCTBE, IOBOPOT, MpeodpazoBaHuE MO00us, TOJOOHBIE
(uryphl; yMEeHHE pacro3HaBaTh paBHbIE U 110100HbIE GUTYPHIL, B
TOM UYHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MCII0JIb30BaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reoMeTpUUYeCcKre BEIUUNHBI (JUIMHA, YroJl, IJI0alb, 00beM) pu
[pEILICHUH 3a]a4 U3 APYIUX YUeOHBIX MPEIMETOB U U3 peabHOM
PKH3HH,

- YMETh CBOOOTHO ONEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI
BEKTOpA, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOPA HA YHCJIO,
[pa3I0KeHue BEKTOPA Mo 0a3ucy, CKaIsIpHOE IPOU3BECHNUE,
BEKTOPHOE IIPOU3BE/IEHUE, YTOJI MEXAY BEKTOPAMU; YMEHHE
1ICII0JIb30BAaTh BEKTOPHBIN M KOOPIMHATHBINA METOJ ISl PEIICHHUSI
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reOMETPUUECKUX 3a]1a4 U 3a/1a4 JPYTUX yu4eOHbIX IPEIMETOB;
ONEPUPOBATH MOHITUAMU: MaTpULa 2X2 U 3X3, ONpeIeIUTElb
MaTpUILIbl, TEOMETPUUECKHUI CMBICII ONPEEIIUTENS;

- YMETh MOJEJIMPOBATh PEAIbHbIE CUTYallUU Ha SI3bIKE MATEMATHUKH;
COCTaBJISITh BBIPAXKEHUSI, ypAaBHEHNS, HEPABEHCTBA U UX CUCTEMBI 110
[YCJIIOBHIO 3a/1a4¥, UCCIIEI0BATh IOCTPOECHHBIE MOJIENH C
MCTIOJIH30BAHUEM allllapaTa ajareOpbl, HHTEPIPETUPOBATH
[OJIYYEHHBIH pe3yibTaT; CTPOUTh MATEMATHUYECKUE MOJIETH C
[TOMOLIBIO0 TEOMETPUUYECKUX MTOHATHI U BETUYMH, pelIaTh
CBA3aHHBIE C HUMH MPAKTUYECKUE 33]1a4; COCTABIISITh
BEPOSATHOCTHYIO MOJIE€b U UHTEPIPETUPOBATH NOTYyYEHHBIN
[pe3yJIbTaT; pelliaTh NPUKIIAJHbIE 33a491 CPEACTBAMU
MaTeMaTUYECKOT0 aHallu3a, B TOM YHUCJIE COLUAIbHO-
PKOHOMHMYECKOTO M (PU3UYECKOTr0 XapaKkTepa;

- YMEHHE BBIOMPATH MOAXOSIINN METOT ISl pEIICHUS 3a/1a4H;
[MOHUMAaHUE 3HAYMMOCTH MAaTEMATUKHU B U3YYEHUH PUPOIHBIX U
0OLIECTBEHHBIX IIPOLIECCOB U SBJIEHUHN; YMEHUE PACIIO3HABATh
[IPOSIBIICHUE 3aKOHOB MAaT€MAaTHUKU B UCKYCCTBE, YMEHHUE ITPUBOAUTH
[IPUMEPBI MATEMAaTUYECKUX OTKPBITHIM POCCUICKON U MUPOBOU
MaTEMaTUYECKON HAYKH
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2. Crpykrypa u coaepxkanue 001eo0pa3oBaTeJJbHOM TUCHUIIINHBI

2.1. O0beM QUCHMIIMHBI U BHAbI Y4eOHOH padoThI

Bua yueO6Hoil padoThI

Oovem 6 uacax

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI M CHHUILIIMHBI 340
B T.Y.

OcHOBHOE coJiep:KaHue 278
B T. U..

TEOPETHYECKOE O0yUYECHHE 220
MPAKTUYECKUE 3aHATUS 58
[IpodeccuonaIbHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne
MPHUKJIATHOTO MOYJIA) 56
B T. U..

TEOPETHYECKOE 00yUEHUE 4
MPaKTUYECKUE 3aHATHUS 52
[IpomexxyTouHast arrectauus (IK3aMeH) 6
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2.2. TemaTu4ecKUil MJIAaH U COJAePKaHUE JUCHUIINHbBI

Conep:xanue yueOHOro Matepuaa (OCHOBHOE U MPO(deccHoHAIBHO-

HaumeHoBaHue . Oo6bem dopmMupyembie
OPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECCKHE 3aAHATHS, IPUKJIAJHON MOLY./Ib
pPa3esioB H TeM 4acoB KOMIIETCHIIUH
(nIpu HAJIMYMH)
1 2 3 4
OcHoBHoOe coJepKaHue
Pa3nean 1. [loBTOpenue
Kypca MaTeMaTHKH 20
OCHOBHOM IIIKOJIBI
Tema 1.1 CopepxaHue yaueOHOro Marepuana
enp n 3amaun bazoBbie 3HaHMS ¥ yMEHUS 110 MaTEMATHUKE B IPOPECCHOHATBHOMN U B TIOBCEAHEBHOM
MaTEMaTUKH NpU JI€ATEIBbHOCTH.
OCBOEHUU
KoMOnHMpOBaHHOE 3aHSTHE 2
CHELUAJIBHOCTH
Tena 1.2 Copepkanue ydeOHOro Marepuana
Mma 1. =
JlelicTBuS HAJ MONOKUTEIIBHBIMU M OTPULIATEIbHBIMU YMCIaMH, OOBIKHOBEHHBIMH U
Yucna v BBIYUCICHUS.
JECSITUUHBIMU IPOOSMHU.
Beipaxenus u .
JleiicTBus co creneHs MU, (opMyJIbl COKPAILIEHHOI'O YMHOXEHHS.
npeoOpa3oBaHUs 2 OK-01. OK-02
Komb6uHMpoBaHHOE 3aHATHE OK 03’ OK 04’
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COleP:KaHMe (CoiepKaHNe MPUKJIAHOTO OK- 0 5’ OK- 0 6’
Tewma 1.3. MOYJIsl) OIZ 07 ’
['eomeTpus Ha Buzpl miockux Guryp v ux miomaib. K 1. [IK 1.5
IJIOCKOCTH [TpakTHKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUHN Ha MIIOCKOCTH D '
2 K 2.2, 11K 2.5
IIpakTHueckoe 3aHsTHe
Tena 1.4 ConeprkaHue yueOHOro MaTepuasa
) ITpocThie mpolLEeHTHl, pa3Hble cCIOCOOb! MX BblunciaeHHsl. CII0KHbIE TPOIIEHTHI
IIponieHTHBIE
[TpakTrueckoe 3aHsATHE
BBIYMCIICHUS 4
Tema 1.5 CopepxaHre yaeOHOro MaTepuana
YpaBHEeHHS U Jluneiinble, KBagpaTHbIE, APOOHO-IMHENHbIE YpaBHEHNUS M HEPABEHCTBA
HEPAaBEHCTBA [TpakTiueckoe 3aHsATHE 2
Tema 1.6 ConeprkaHue yueOHOro MaTepuaia
CI/ICTCIV.IBI ABHCHMI It CrniocoObl pelnieHus cucTeM JuHeHHbIX ypaBHeHuH. [lonstus: matpuna 2x2 u 3x3,
HepaBeHCT}l;p onpeaenuTenb Matpulbl. Meron [Maycca. CucteMbl HENMMHENHHBIX ypaBHEHUI. CHCTEMBI 5

HEPaBEHCTB
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KomOuHMpoBaHHOE 3aHATHE

Tema 1.7
Bxo1HOM KOHTPOJIb

ConeprkaHnie yueOHOT0O MaTepuaa

Brruucnenus u npeobpa3oBanus. YpaBHEHUs U HEPABEHCTBA. | 'eOMeTpHsl Ha TIIOCKOCTH

KoHnTtposbHas pabora 2
Pa3nen 2 [lpsimble u
ILUIOCKOCTH B 20
NPOCTPAHCTBE
Tenta 2.1 Coneprkanue yueOHOro MaTepuaa
OCHOB}.H:;G S [Tpeamet crepeomerpuun. OCHOBHBIC MOHATHS (TOYKA, MPSAMasi, INIOCKOCTb,
CTEDEOMETDII pocTpaHcTBO). OCHOBHBIE aKCUOMBI cTepeoMeTpun. llepecekatroiuecs, napajiesbHble U
p THIH. CKpemuBaromuecs npsimbie. [Ipu3Hak 1 cBOWCTBO CKpelIUBAIOMIMXCs MPSIMbIX. OCHOBHBIE
Pacnonoxxenue npsamsIx 2
. IPOCTPAHCTBEHHBIE (PUTYPHI.
U TUIOCKOCTEH
Komb6unnpoBanHoe 3aHsaTue
Copepxkanue ydeOHOro Marepuana
Tena 2.2 [TapannensHbie npsimas u mwockoctb. Onpenenenue. [Ipusnak. CBoiicTBa (¢
Ia aJIJI.eJ.II)HOCTL nokazatenbcTBoM). [lapamnensubie mockoctu. Onpenenenue. [Ipusnak. CBoiicTsa (¢
I f: MLLX. TIDSMOM 1 JoKa3aTenbcTBOM). TeTpasp u ero snemMeHTsI. [lapannenenunen u ero 3JeMEeHTHI.
p > 1P .| CBolicTBa IPOTUBONOJIOXKHBIX TpaHel u AuaroHaneil napamenenunena. [locrpoenue
IUIOCKOCTH, IJIOCKOCTEHN .
ceueHunil. Perenue 3agauy. 6 OK-01, OK-03,
KomOnHMpOBaHHOE 3aHATHE OK-04, OK-07
CopepxaHue yaeOHOro MaTepuana K 1.1, TIK 1.5
Tema 2.3 [lepnengukynspusie npsimbie. [lapannensHbie TpsMble, MEPIECHAUKYIISPHBIE K TUIOCKOCTH. K 2.2, 11K 2.5
e HeI-.II['I/IK SIDHOCTE IIpu3Hak nepneHauKyIIpHOCTH IPSIMON U IIIOCKOCTH. Jloka3aTenscTBo. [leprieHauKymsap
p YIp! 1 HakJIoHHAas. [lepnenaukynspHble muiockoctu. [Ipu3Hak nepneHauKyIspHOCTH
TPSIMBIX, IPSIMON 1 o
. | minockoctel. J[okazaTenbCcTBO.
IUIOCKOCTH, IJIOCKOCTEN
PaccTosiHMsI B IpOCTpaHCTBE 2
KomMmOuHnpoBanHoe 3aHsTHE
Tena 2.4 CopepxaHre yaeOHOro MaTepuana
Ma 2.4. =
TeopeMa 6 Thex Teopema o Tpex nepneHauKyIsApax. Joka3zaTenbCTBO. YTosl MexXay NpsMOr U
P P IJIOCKOCTBIO. YTO0JI MEX]y IIIOCKOCTSMHU
NEePpHCHAUKYIISIpax 4
KomMmOnHMpOBaHHOE 3aHsTHE
Tema 2.5. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (ColepKaHNe MPUKJIATHOTO
[TapannenbHeie, MOAYJIs)
NEPIIEHIUKYJISIPHBIE, AKcHOMBI cTepeoMeTpud. [leprneHauKyIapHOCTb MPSIMON U TUIOCKOCTH, NAapaJuIeIbHOCTD
CKpeIMBaOIINecs JIBYX NPSIMBIX, EPIEHIUKYISIPHBIX IIOCKOCTH, MEPIEHIUKYISIPHOCTD MJIOCKOCTEN 4
psIMbIE [TpakTHueckoe 3aHsTHE
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Tema 2.6.
Pemenue 3amau. [Ipsimbie
U INIOCKOCTH B

CopepxaHre yaeOHOT0 MaTepuaa

PacnonoxeHnne npsiMbIX M TUIOCKOCTEN B MPOCTpaHCTBE. [lepneHIuKyIsIpHOCTh U
NapalyiCJIbHOCTD MPSAMBIX U MIOCKOCTEH. CerH_[I/IBaIOH_II/IeCSI IMPAMBIC

IPOCTPAHCTBE KonrtposnbHas pabora 2
Pa3nen 3. Koopannarsi 16
U BEKTOPBHI
Tema 3.1 Copepxanne yaeOHOro MaTrepuaa
JlekapToBbl KOOpAMHATEL | /lekapTOBBI KOOPAMHATHI B ipocTpaHcTBe. [IpocTeiiiue 3a1aun B KOOpAMHATAX.
B IIPOCTPAHCTBE. Paccrosinne Mex 1y AByMsl TOUKaMM, KOOPIAMHAThI CEPEIUHbBI OTPE3Ka
Paccrosinue mexnay
JIBYMsI TOUKaMH. 4
KOOPIMHATH CEPEIMERL KomMmOuHupoBanHoe 3anstue
OTpe3Ka
CopneprkaHue yueOHOro Marepuaa
Tema 3.2 Bekrops! B npoctpanctBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
Bekrops! B yrcno. Kommanapasie BekTopbl. CKalsipHOE MPOU3BECHNE BEKTOPOB. Pa3noxkenune
IPOCTPaHCTBE. BEKTOpa 110 TPEM HEKOMILIaHApHBIM BekTOpaM. KoopuHaThl BEKTOpa, CKaJIIpHOE
VYTrom MeXy BEKTOpaMH. | IPOU3BEIEHHE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKITy BEKTOPAaMH, YTOJl MEKIY MPSMON U
CkansipHOe IUIOCKOCTBIO, YIOJI MEKIY IUIOCKOCTSIMU. Y paBHEHUE INIOCKOCTH. ['eomeTpuyeckuit 6 OK-02, OK-03,
MPOU3BE/ICHNE BEKTOPOB | CMBICI ONPEENIUTENs 2X2 OK-04, OK-07
KombOuanpoBaHHOE 3aHATHE K 1.1, TIK 1.5
Tema 3.3 IpodeccuoHaILHO-OPMEHTHPOBAHHOE COepKaHue (CoAep:KaHNe TIPUKJIATHOTO MK 2.2,1IK 2.5
IIpakTuxo- MOYJIsT)
OpPUEHTHPOBAaHHbBIE KoopannaTHast TUIOCKOCTh. BBIUncIIeHne pacCTOsIHANA U TUTOMIAIei Ha TUIOCKOCTH.
3aJauu Ha KosnyecTBeHHbBIE pacyeThl
KOOPJIMHATHOU 4
TOCKOCTH IIpakTHueckoe 3aHsTHE
CopepxaHue yueOHOro Marepuaa
JlexapToBBI KOOPJMHATHI B IpOCTpaHcTBE. BekTopsl B mpocTpancTBe. CloxkeHne u
BBIYUTAHNE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha 4rciio. KoMImanapHbie BEKTOPEI.
Tema 3.4 CkanspHoe Mpou3BeIeHNE BEKTOPOB. Pa3nokeHue BeKTopa Mo TpeM HEKOMIUTaHAPHBIM
Pemenue 3amauy. BekTopaM. [Ipocrelimme 3anaun B koopauHarax. KoopauHarsl BEKTOpa, pacCTOsIHUE
KoopanHaTsl 1 BEKTOPBI | MEXAY TOUKaMU, KOOPIUHATHI CEPEIMHBI OTPe3Ka, CKAIIpHOE MPOU3BEIEHUE BEKTOPOB B
KOOPJAWHATAX, YTOJl MEKIY BEKTOPAMH, YTOJI MEXKTY MPSIMOH H TUIOCKOCTHIO, YTOJI MEXTY
IJIOCKOCTSIMU 2

KonTponbnas pabota
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Pa3zgen 4. OcHOBBI

TPUTOHOMETPHH. 40

Tpuronomerpunueckue

byHkun

Tema 4.1 Copepxanue yaeOHOT0o MaTrepuaa

Tpuronomerpuueckue Pangnannas mepa yrina. IIoBopoT Touku BOKpyr Havyana koopauHat. Onpenenenue cuayca,

byHKIIH KOCHHYCa, TAHT€HCAa U KOTAaHI'€HCa. 3HaKHU CHHYCA, KOCUHYCAa, TAHI€HCA U KOTAHI'€HCa 110

IPOM3BOJILHOTO YIJIa, YEeTBEPTSIM. 3aBUCUMOCTh MEX/1y CUHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTAaHI'€HCOM 4

ymcna. Paguannas n OJIHOTO U TOT'O K€ yria

rpajycHasi Mepa yria KomOuHnpoBaHHOE 3aHATHE

Tema 4.2 Copepxkanue ydeOHOro Marepuana

OcHoBHbIE Tpuronomerpuyeckue ToxecTBa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YIJIOB Ol U - (L.

TPUTOHOMETPUUECKUE DopMyJIbl IPUBEACHUS

TOXJIECTBA. 4

DOpMYJIbI IPUBEACHHS KomOunupoBanHoe 3aHsATHE

Tema 4.3 CopepxaHue yaueOHOro MaTrepuana

Cunyc, KocuHyc, CymMma u pazHocTh cHycoB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCHHYC IBOHHOI'O

TAHI'€HC CYyMMBI U yrina. @opMyIiel OIOBHHHOTO yrita. [IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHYECKUX

Pa3HOCTH JIBYX YIJIOB (GyHKLUI B IpOU3BEICHUE U POU3BENICHHS B CyMMY. BbIpaxkeHue TpUroHOMETpHUECKUX

CuHyc 1 KocuHyc (GyHKIMI yepe3 TaHreHC MOJIOBUHHOTO apryMeHTa. [IpeoOpa3oBaHus npocTenmmx

JIBOMHOTIO yria. TPUTOHOMETPUUYECKHUX BBIPAKEHUN 8

@opMyIIbl TOJIOBUHHOTO

— KomOuHmnpoBaHHoe 3aHsATHE

Tema 4.4 Copnepkanne y4eOHOro MaTepuana

OyHKIMY, uX cBoiicTBa. | O6MacTh onpeAeaeHus U MHOXKECTBO 3Ha4eHU (pyHKIuH. YETHOCTh, HEUETHOCTD,

CrnocoObl 3a1anus nepuoAnYHOCTh pyHKIMN. CriocoOb! 3aJjaHus PYHKIHM 5

byHKIII KomOuHMpoBaHHOE 3aHATHE

T CopepxaHue yueOHOro Marepuaa

ema 4.5 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX (YHKIIUH.

Tpuronomerpuueckue ) ] % .

(yHKIIW, HX CBOMCTBA 1 YérHoCTb, He‘—IeTHVOCT_I), nepnongqgocn, TEHrOHOMETqueCKHX ¢ynkmuii. CoiicTBa u

rpadu rpaduku QYyHKIHUN Yy = cOos X, y =sin X, y = tg X, y = ctg X. 2
Komb6uH1poBaHHOE 3aHATHE.

Tema 4.6 CopepxaHre yaeOHOro MaTepuana

[IpeobpazoBanue Cxartue 1 pacTshkeHHe TpagKoB TPUTOHOMETPUYECKUX (PYHKIUH.

rpadukoB ITpeobpaszoBanre rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMM

TPUTOHOMETPUUECKHUX ITpakTHueckoe 3aHsATHE 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

K 1.1, IIK 1.5

K 2.2, IIK 2.5

32



byHKIMI

Tema 4.7 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COePKAHUE TPUKJIATHOTO
Onucanue MOYJIsT)
MIPOU3BOJICTBEHHBIX Vcnonp30BaHne CBOMCTB TPUTOHOMETPHUECKHUX (QYHKIIHM B MpodecCHOHANBHBIX 3a/1adax
IPOIIECCOB C TIOMOIIIBIO 4
o [TpakTrueckoe 3aHsATHE
rpagukoB QyHKITHI
Tema 4.8 CopepxaHne yaeOHOro Marepuaa
OO6parHbie OO6parsbie Tpuronomerpuueckue hyHknun. x coiicTBa u rpaduku
TPUTOHOMETPUUECKHE
p p KoMOWHUPOBaHHOE 3aHATHE 2
byHKIUH
Copepxkanue ydeOHOro Marepuana
Tema 4.9 VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue
' TPUTOHOMETPUYECKUX YPABHEHUM OCHOBHBIX THUIIOB: MMPOCTEHIIINE TPUTOHOMETPHUIECKUE
Tpuronomerpuueckue
ABHOHIA 1 YpaBHEHUS, CBOJAIIUECS K KBaIPaTHBIM, pelllaeMble Pa3IoKEHUEM Ha MHOXKUTEIH,
yp OJIHOPOJHBIE.
HEpPaBEHCTBA 9 8
[Tpocreiimme TpUroHOMETpUUECKUE HEPABEHCTBRA
Kom0OuH1poBaHHOE 3aHATHE.
Tema 4.10 Copepxkanue ydeOHOro Marepuana
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
WTOHOMETPUYECKHIX 2
P 1P KomOuHMpoBaHHOE 3aHATHE
ypaBHEHUU
Tema 4.11 Copepkanne ydeOHOro MaTepuana
Pemenwue 3ana4. ocHoBsl | [IpeobpazoBanue TPUTOHOMETPUYECKUX BhIpKEHUH. PerieHnne TpuroHoMeTpuieckix
TPUTOHOMETPHUH. ypaBHEHU W HEPABEHCTB B TOM YHCJIE C UCMOJIb30BAHUEM CBOWCTB (DYHKITUH.
Tpuronomerpuyeckue 2
KonTponbnas padota
byHKIIUN
Paspean S. 2
KommniekcHbie ynciia
ConeprkaHue yueOHOro MaTepuaa OK-01. OK-02
[TonsiTre koMIIekcHOTO yuciia. Conps>KeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJIb U apTyMEHT OK- 03’ OK-0 4’
Tema 5.1 KOMILIEKCHOTO yncia. dopma 3amucu KOMIUIEKCHOTO Yuciia (reoMeTpudeckas, OK-0 5’ OK 06’
KommiekcHsle yncna TPUTOHOMETpHUECKas, anredpandeckas). ApupmeTrnueckue JeMCTBHs ¢ KOMIUIEKCHBIMU 2 OIZ 07 ’
qrCcIaMU
Komb6uHnpoBanHoe 3aHsaTHE
Pa3nean 6. [IpousBoanas 40 OK-01, OK-02,
(ynkummu, ee OK-03, OK-04,
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NpUMEHEeHHe

Copneprkanne ydeOHOro MaTeprasa

OripezesieHre YMCI0BOM MOCIEI0BATENLHOCTH U CIOCOOBI ee 3a1anusi. CBONCTBa
Tema 6.1 YUCIIOBBIX TOC/eA0BaTeIbHOCTEH. OnpenesieHue npeaeiia nocjie10BaTeIbHOCTH.

[TonsATHE TPOU3BOIHOIA.
dopmyiibl U IpaBUIIa

Brruncnenue npeaenos nocienoBatenbHocTel. [Ipenen GyHKIMM Ha OECKOHEUHOCTH.
[Ipenen dynkmuu B Touke. [Ipupamenue aprymenta. [Ipupamenue ¢pyHkiuu. 3amadu,

g hepeHIPOBAHS MPUBOSAIINE K TOHITHIO TPOU3BOAHOM. OripesiesieHre Mponu3BOIHON. AJITOpUT™M
OTBICKaHUsl TPOU3BOJHON
KomOunupoBanHoe 3anstue

Tema 6.2 Cogneprkanue y4eOHOro Mareprasa

[Ipon3BoHBEIE CYMMBI,
Pa3sHOCTH MPOU3BEJCHHUS,
YaCTHOT'O

Dopmyinel quddepennmponanus. [Ipasuna nuddepenmupoBanus

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.3

[IpousBoaHbIe
TPUTOHOMETPHUYECKUX
¢ynkuuii. [IponsBoanas
CIOXHOU (QYHKITUU

CopepxaHue yaueOHOro Marepuana

Onpenenenue cioxxHol ¢pyHkuuu. IIponsBoaHast TPUTOHOMETPUUYECKUX (QYHKLIUH.
[Tpon3BoaHas cioKHOW QYHKIUN

KomOunupoBanHoe 3anstue

Tema 6.4

CopepxaHue yaueOHOro Marepuana

[Tonsarue o [Tonsitne HenpepbiBHOM pyHKIIMK. CBOMCTBA HEPepbIBHOW PyHKIINU. CBSI3b MEXTY
HENPEPBIBHOCTH HEMPEPHIBHOCTHIO U TP PEepeHINPYEMOCTHIO PYHKIIMHU B TOUKE. AJITOPUTM peIIeHUs
¢yHkn. Meton HEPABEHCTB METOJIOM MHTEPBAJIOB
WHTEPBAJIOB KomOuHMpoBaHHOE 3aHATHE

Copneprxanue yueOHOro MaTepuaia
Tema 6.5 P = 4

I'eomerpuueckuii u
¢buznyecKuil CMbICI
MIPOU3BOJHOMN

["'eomeTpuuecKuii CMBICIT TPOU3BOAHON (PYHKIIMM — YTI0BOM KO GUIIMEHT KacaTelbHO
K rpaduky GyHKIMHU B TOUKE. Y paBHEHUE KacaTebHOHN K rpaduKy QyHKIMH. AJITOpUTM
COCTaBJICHUS YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)

KomMmOnHMpOBaHHOE 3aHSTHE

Tema 6.6
Du3nIecKuii CMBICIT
IIPOU3BOJHOM B

CopepxaHre yaeOHOro MaTepuana

Ouznyeckuil (MeXaHMYECKU) CMBICI MPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpemeHu t: v =S’ (t)

PO eCCHOHATBHBIX
IIpakTHueckoe 3aHsATHE
3aa4ax
Tema 6.7 CopepxaHne yaeOHOro MaTepuana
MOHOTOHHOCTB Boszpacranue u yOpiBaHue QpyHKIINH, COOTBETCTBHE BO3pACTaHUs U YObIBaHUS (YHKIIUU

¢ynkuuu. Toukn

3HAKY HpOI/I3BO,[[HOI71. IlonsTue HpOHSBO,Z[HOﬁ BBICHICTO ITOpsAAAKA, COOTBCTCTBHUC 3HAKA

OK-05, OK-06,
OK-07
[IK1.1,IIK 1.5
K 2.2, IIK 2.5
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JKCTpeMyMa BTOPO NPOU3BOIHOMN BBIMTYKIIOCTH (BOTHYTOCTH) (DYHKLIMU HA OTpe3Ke. 3a/1aun Ha 4
MaKkCUMyM U MUHUMYM. [IoHsSTHE aCHMIITOTHI, CIOCOOBI MX ONpENENeHUs. AJITOPUTM
uccienoBaHus (PYHKIIMH U TIOCTPOCHUS ee rpaduKa ¢ MOMOIIBIO TPOU3BOIHOM. J[poOHO-
nuHerHas QyHKIus
KomMmOuHnpoBanHoe 3aHsTue
Tema 6.8 CopepxaHue yaueOHOro Marepuana
UccnenoBanme pynknuii | MccnenoBanue GyHKIMKM HA MOHOTOHHOCTh M TOCTPOCHHE TPAPHKOB.
U nocrpoenue rpagpukoB | KomOMHUPOBaHHOE 3aHSTHE 4
Tenta 6.9 Hanbomsiice i CopneprxaHue yueOHOro MaTepuaia _ _
HAMOHLLLIEE 3HATCHIS Haxoxnenrne HanOoJbIIero 1 HAMMEHBIIET0 3HAYeHUH (PYHKINH, TOCTpOeHHE IpauKOB
- MHOT'OYJICHOB C MCII0JIb30BaHUEM allapara MaTeMaTHYeCKOro aHajIu3a 9
KomMmOuHupoBanHoe 3aHstue
Tema 6.10 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO
Haxoxxnenue MOJLYJISA)
ONTUMAJILHOTO Haumenbliee 1 Haubosblee 3Ha4eHue PyHKLIUU
pe3yJibTarta C MOMOIBIO 5
IPOM3BOJIHON B [TpakTuyeckoe 3aHsTHE
IPAKTUYECKUX 3ajjauax
Tema 6.11 CopneprkaHue yueOHOro MaTepuaia
Pewenne 3anau. ®opmynsl 1 npaBuia iuddepenunposanud. Mccnenopanyue pyHKIMA ¢ TOMOIIbIO
[TpousBonHas GpyHkiuy, | npousBoaHoil. Hanbosbiiee u HaumMeHblee 3Ha4eHUs: QyHKIUU 5
ee MpUMEHEeHue KonTponbHas pabota
Paznea 7.
MHoOrorpaHHuKH 1 46
Tesla BpalleHus
CopepxaHue yaeOHOro MaTepuana
Tema 7.1
[Tonsitue MHOTOrpaHHUKA. ETO 2JIeMEHTHI: BEpIIUHBI, pedpa, rpanu. [luaronans. OK-01, OK-02,
Bepuunsl, pedpa, rpanu
MEOTOIPAEHKA Ceuenue. Boinykiible M HEBBITYKJIbIE MHOIOIPaHHUKH OK-03, OK-04,
KoMOMHHUPOBaHHOE 3aHSTHE 2 OK-05, OK-06,
Tema 7.2 Coneprkanue yueOHOro MaTepuasa OK-07
[pu3sma, ee [Mousitue npusmbl. Ee ocHOBaHus U 60KOBBIe rpaHu. BricoTa mpusmsl. [Ipsimas u IK 1.1, IIK 1.5
COCTaBJISIOIIME, CEUEHUE. | HAKIOHHAs mpu3Ma. [IpaBuibHas npusMa. Ee ceueHne MK 2.2,1IK 2.5
Hpsimast 1 pasTbHas Komb6unupoBanHoe 3aHsATHE 2

IPU3MBI

Tema 7.3
[Mapannenenunen, kyo6.

Copnepkanne y4eOHOro MaTepuana

Hapannenennnez(, CBOMCTBaA MMPAMOYTOJILHOTO IMapaJUICIICTINIIC/A, Ky'6 Ceuenune KY68.,
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Ceuenue ky0a,
napaJuleIenuneaa

napajicjicCumIicia

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 7.4

[Tupamupa, ee
COCTABJISIONINE, CCUCHHUE.
[IpaBunbpHas mupamMua.
YcedeHHas nupamuia

Conepxanue yaeOHOro MaTeprasia

[Tupamuna u ee anementsl. Ceuenue nupamusl. [lpaBuiibHas nupamua. Y ceueHHas
nupamuia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.5
bokxosasg u nonHas
MMOBEPXHOCTb MPU3MBI,

Copepxanue yaueOHOro Marepuaa

[Tnomags OOKOBOI M OJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

UPAMU/IBI
Tema 7.6 CopneprkaHue yueOHOro MaTepuaia

Cummertpus B KyOe, CuMMeTpHsl OTHOCUTEIBHO TOUKH, IPSIMOH, mi1ockocTh. CuMMeTpus B KyOe,
napaenenurnene, napajiesienunee, npusme, nupamuie

IIpU3Me, IUpaMue

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpodeccnonaibHO-0pHMEHTHPOBAHHOE COJeP:KaHUeE (COepPKAHUE TPUKIIATHOTO
MOYJIs1)

CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/IqCCKOG 3aHATHUC

Tema 7.8
[IpaBunbHbBIE
MHOTOI'PAaHHMKH, UX
CBOMCTBA

Copepkanne ydeOHOro MaTepuana

[TousTue IPpaBHUJILHOI'O MHOT'OT'paHHUKA. CBoiicTBa IpaBHUJILHBIX MHOTOT'PAHHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 7.9

wummugp, ero
cocrapistone. Ceuenue
LWIMHIpa

Copepkanne ydeOHOro Marepuana

Hunuunp u ero sneMenTsl. CeueHue MunHapa (apaiieibHOe OCHOBAHUIO U OCH).
Pa3BepTka nunmHapa

KomOunnpoBanHoe 3aHsTHe

Tema 7.10

Komnyc, ero
cocrasirone. CeyeHue
KOHYcCa

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJeP:KaHUe (COoepPKAHUE TPUKIATHOTO
MO/1YJIfA)

Komnyc u ero snementsl. Ceuenue KoHyca (mapajuieIbHOe OCHOBAHUIO U IMTPOXOSIIEe
yepes BepIIMHY), KOHWYecKue ceueHus. PazpepTka KkoHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11

Y ceueHHBI KOHYC.
CedeHue yCEe4YeHHOT O
KOHyCa

Conepxanue yq4eOHOro MaTeprasa

Y cedeHHbIH KOHYC. Ero 06pa3yroma;1 u BeicoTa. CeueHue YCCUCHHOI'O KOHYCa

KomMmOuHMpoBaHHOE 3aHsTHE
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Tema 7.12 CopepxaHre yaeOHOT0 MaTepuaa
[Tap u cdepa, ux [Tap u cdhepa. Bzanmuaoe pacnonoxenue chepsl u mimockocTu. Ceuenue mapa, chepsl
CeUeHUs KomOuaMpOBaHHOE 3aHATHE 2
Tena 713 Copepxanne yueOHOro Marepuaa
HZI\I/I{?ITI/.IG 06 obbeMe [Tonsitre 06 o6beMe Tena. O6beM Kyba U MPSIMOYTOJILHOTO Mapaienenumneaa. Oobem
npu3MBbl U IUIHHAPA. OTHOILIEHHE 00beMOB NOIOOHBIX Tell. ['eoMeTprudecKuii CMbICI
tena. OTHOLIICHHE
OBBEMOB TOTOGHBIX Te onpeenuTens 3-ro nopsiaKa 4
KomOuHnpoBanHoe 3aHsTHe
Tema 7.14 Copepxanue yaueOHOro Marepuaa
OO0BeMBI U MII0IIAIN O06bemMbl mupamMupl U KoHyca. O0bem mapa. [Tnomanu moBepxHocTen Te 2
MOBEPXHOCTEH Tel Komb6unnpoBanHoe 3aHsatue
Tema 7.15 Copepxkanne ydeOHOro Marepuana
Komb6unanmu KomOuHanmy reoMeTpuuecKux Tei
MHOTOTPAHHHUKOB H TEJ
BpAICHAS [IpakTrueckoe 3aHsaTHE 4
Tema 7.16 Copnepxkanue yaeOHOro mMaTepuana
['eomeTpuyeckue Hcnonp3oBaHne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJI BPAIlIEHUs B TPAKTUKO-
KOMOWHAIINH Ha OPUEHTUPOBAHHBIX 3a7]a9ax
MPaKTHKE [TpakTHdeckoe 3aHsATHE 4
Tema 7.17 ConeprxaHue yueOHOro MaTepuaia
Pemenue 3amau. OOBEeMBI ¥ IIOMAN TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJI BPAIICHHS
MHoOTrorpaHHHKH | Teja
— Koutponbhas padota 2
Pasznea 8.
IlepBooOpa3znas 14
(pynxuumn, ee
NpUMEHEeHHe OK-01, OK-02,
OK-03, OK-04,
CopepxaHre yaeOHOro MaTepuana OK-05. OK-06
Tema 8.1 3agavya 0 BOCCTAHOBJICHHH 3aKOHA JBHKEHUS 110 U3BECTHOM CKOpocTH. [loHsTHE 012_07 ’
[TepBooOpaznas uHTerpupoBanus. O3HAKOMIICHHE C TIOHSATHEM HMHTErpajia v MepBooOpa3sHoi s (YHKIIUU K 1.1. IK 1.5
dbyakuuun. [IpaBuna y=f(x). Pemenue 3ama4y Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOIHOM, BEIUUCIICHUE K 2' 2’ K 2' 5
HaXOXXIECHUS nepBooOpa3Hoit nns nanHoi Gynkuuu. Tabmumna Gopmyn ISt HAXOXKISHUS B )
epBOOOPaA3HBIX nepBooOpa3HbIX. M3ydeHue npasuiia BEIUMCICHUS IEPBOOOpa3HON 9
KomOuHMpOoBaHHOE 3aHATHE
Tema 8.2 Coneprkanne yaeOHOro MaTepuaa
[Tnomanp 3aaun, MPUBOISANINE K TIOHSATHIO ONPECIICHHOT0 HHTErpaia — O BEIYUCICHHUH IIOMIAIH
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KPUBOJIMHEHHOMN KPUBOJIMHEHHOM Tpalleliiy, O IIEPEMEILEHUH TOUYKU. [oHsATHE OonpenenéHHoro uuTerpaa.
Tpanenuu. Popmyna ['eomeTpuyeckuii U PU3NIECKUNA CMBICH ONIPEACIICHHOT0 HHTETpaia. @opmMyna
Herorona — JleiiGHuna Herorona— Jlelibuuna 2
KomOuHnpoBaHHOE 3aHATHE
Tema 8.3 Copepxanne yaeOHOro Marepuaa
Heonpenenenuslii u IToHsATHE HEoNpeIeNeHHOr0 HHTErpaia
ONPEAECIECHHBIN
Kom0uHMpoBaHHOE 3aHsATHE 2
UHTErpabl
Tewma 8.4 Copepxanne yaeOHOro Marepuaa
[TonsTue 06 ["'eomMeTpHUUEeCKHI CMBICI ONPEAEICHHOTO HHTErpaja
OIpeieIEHHOM
UHTErpaje Kak II0Iaau
N KoMOnHMpOBaHHOE 3aHSTHE 2
KPUBOJIMHEHHOM
Tpamnenuu
IIpodeccnonanbHO-0OpHEHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe NPUKJIATHOTO
Tema 8.5 MOAyJ1st)
On eIlﬁ;JIeHHI)If/'I ['eomeTpuyeckuii cMbIch ornpezeneHHoro uarerpaia. @opmysna Herotona - JleitOuuiia.
p Pemienue 3a1a4 Ha IPUMEHEHUE UHTErpaja Ui BEIUMCIEHUS PU3MUECKUX BEIUYUH U
UHTErpa B KHU3HU .
ionaien
[TpaKTHYECKOE 3aHSATHE 4
Tema 8.6 CopneprkaHue yueOHOro MaTepuaia
Pewenne 3anau. ITepBooOpaznas ¢pynkuuu. [lpaBuna HaxoxxaeHus nepBooOpasHbIx. Ee npuMeHenune
[TepBooOpaznas
bynxmm, ee KoHTposbHas paboTa 2
IPUMEHEHHE
Pazpnen 9.
CreneHu u KOpHH. 18
Crenennas pyHkuus
ConeprkaHue yueOHOro MaTepuaa OK-01, OK-02,
Tema 9.1 - - n
TTonsiTHE KOPHS N-0if CTENeHH 3 AeHcTBUTENbHOTO uncia. PyHkmm y = VX nx OK-03, OK-04,
Crenennas GyHKIHS, €€ . N N
. cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0il CTENEHU OK-05, OK-07
CBOICTBa
KomMOuHMpOBaHHOE 3aHATHE 4 K 1.1, TIK 1.5
Tema 9.2 Cojepkanue yuebHOro MaTepuaa [IK 2.2, 1IK 2.5
[Tpeobpa3zoBanue [Tpeobpa3zoBaHre UppaMOHATBHBIX BbIPAKEHHUH
BBIpQKEHUI ¢ KOPHAMU
P P KomOunmpoBaHHoe 3aHsATHE 4

N-o CcTEeIreHu




Tema 9.3
CBoiicTBa CTENEHH C
paLII/IOHaJILHbIM H

CopepxaHre yaeOHOT0 MaTepuaa

[TonsTHE cTenenu ¢ M00BIM pallMOHAIBEHBIM MoKa3areseM. CTerneHHble QYHKINHU, UX
CBOWCTBA U rpaduKu

JeHCTBUTEIIbHBIM
OKA3aTEISMI Kom0uHMpoBaHHOE 3aHsATHE 2
Tema 9.4 Copepxanue yaueOHOro Marepuaa
Pewenne PaBHOCWIIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METObl X PELICHHUS.
UppaLMOHATIBHBIX Pemienue nppanoHaJIbHbIX YpaBHEHHUI U HEPABEHCTB
YPaBHEHHUI U HEPAaBEHCTB | KoMOMHMPOBAHHOE 3aHSATHE 6
Tena 9.5 ConeprkaHue yueOHOro MaTepuaia
C?ZII?GH.I/I 1 KOPHH. Onpeﬂenefme cTeneHHON QyHKIuH. Vcronb30BaHue ee CBOWCTB MIPU pPELICHUU
Crenennas dyHKis YpaBHEHMI U HEPABEHCTB 9
KonrtposnbHas pabora
Pazpnean 10.
INoka3arenbHas 18
GyHKuusn
CopneprkaHue yueOHOro MaTepuaia
Tema 10.1 CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeaeneHue noka3areabHoMl
[Toka3zarenbHas ¢byHKLMH, ee CBOMCTBA U IpauK. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeIbHON (YHKIUH.
¢byHK1M, ee cBOMCcTBa Pemenne nokasarenbHbIX ypaBHEHUIN (QYHKIIMOHAIBHO-TPAQUUECKUM METOJIOM
KombOuanpoBaHHOE 3aHATHE 4
T 102 Copepkanne ydeOHOro Matepuana OK-01, OK-02,
P:EZHH(% Pemenune [OKa3aTebHbIX ypeleHeHHI?I METOJIOM YpaBHHMBaHMUs IMOKa3aTeseil, MET010M OK-03, OK-04,
S BBEJICHUSI HOBO NepeMeHHOH, (PyHKIIMOHAIbHO-TpaduIeckuM MeToioM. Perienue OK-05, OK-07
YPABECHNH 1 HEDABEHCTB ITOKa3aTEJIbHBIX HEPABEHCTB 8 K 1.1, IIK 1.5
IIpakTHueckoe 3aHsTHE K 2.2, IIK 2.5
Tema 10.3 Copnepkanne y4eOHOro MaTepuana
Cucremsl Pemenue cucreM noka3aTesbHbIX YPaBHEHUN
MOKa3aTeIbHbBIX
ypaBHeHNH KomOunmpoBanHoe 3aHsATHE 4
T 104 CopepxaHnue yueOHOro Marepuaia
lel\fel:HHé — Pemenune MOKa3aTebHbIX yp'ilBHeHHI?I METOJIOM YpaBHHMBaHMs I1OKa3aTeIeil © METOJI0M
TMokasaTensHas (hyHKIMS BBEJICHUS] HOBOM NlepeMeHHOM. Perienne nmokazarenbHbIX HEPABEHCTB
KonrposnbHas padora 2
Paszngea 11. 30 OK-01, OK-02,
Jlorapugmsl. OK-03, OK-04,
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Jlorapudpmuueckasn
GyHkus

Tema 11.1
Jlorapudm yucna.
Jecatnunbiii u
HaTypajibHbIN

Conepkanue yq4eOHOro MaTepraia

Jlorapudm yucna. JlecaTuuHbIi 1 HATYPAIBHBIN JOTapU(PMBI, YHUCIIO €

KOM6I/IHI/Ip0BaHHOC 3aHATUC

OK-05, OK-07
K 1.1, IIK 1.5
K 2.2, 11K 2.5

4
Jorapu(Mmbl, YUCIIO €
Tema 11.2 Copneprkanue y4eOHOro MaTtepuasa
CaoiictBa norapugmoB. | CpoiictBa gorapudmos. Ornepanusi J0rapupMUpOBaHHS.
Onepanus
T — KomOunmnpoBaHHoe 3aHsATHE 6
Tema 11.3 CopneprkaHue yueOHOro MaTepuaia
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS 1 €€ CBOHCTBA
¢byHKLUs, ee CBOMCTBA Komb6unnpoBanHoe 3aHsatue 4
T 114 CopneprkaHue yueOHOro MaTepuaia
P:;/EHH& [TonsTHE NMOTapU(MUIECKOTO YPAaBHEHHS. Onep“aum{ noteHuupoBanus. Tpu OCHOBHBIX
JlorapUpMUIECKIX METO/1a PELIeHUs JTOrapu(PpMHUIECKIX yPaBHEHHI: Q)yHlquOHanLHo-rpa(queCKHH, METOA
. NOTEHIIMPOBAHNS, METOJI BBEICHUSI HOBOM NepeMeHHOH. Jlorapudmuueckiue HepaBeHCTBA
YpaBHEHMI U HEPABEHCTB
KoMOnHMpOBaHHOE 3aHSTHE 8
Tema 11.5 Copepkanne y4eOHOro MaTepuana
Cucremsl AJNTOPUTM pelLlIeHHs CUCTEMB] YpaBHEHUN. PaBHOCHIIBHOCTB JIorapu(MUYeCKUX
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
yYpaBHEHUN KomOuHMpoBaHHOE 3aHATHE 2
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJAEPKaHUE (COIepPKAHUE TPUKIATHOTO
Tema 11.6 MOYJIsl)
Jlorapudmsl B npupose u | [Ipumenenue norapugma. Jlorapupmuueckas cnupaib B npupojie. Ee Matemarnyeckue
TEXHUKE CBOMCTBA 4
ITpakTHyeckoe 3aHsATHE
Tema 11.7 Coneprkanne ydeOHOro MaTepraa
Pewenne 3anau. Jlorapugmuueckas GyHkius. Perenne npocteimmx gorapupMuUIecKux ypaBHEHUH
Jlorapudmsr.
Jlorapudmuueckas KonrponbHas padora 2
byHKIIHS
Paznen 12.
MHo:xecTBa. Dj1eMeHThI 10

Teopuu rpagos
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CopepxaHre yaeOHOT0 MaTepuaa

Tema 12.1
[Tonsitne MHOKecTBa. [lonMHOkecTBO. Onepanyiy ¢ MHOKECTBAMU
MHoxecTBa
Kom0OnHMpoBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COeP:KaHMeE (CoepKaHNe TPUKJIAHOTO
) MOYJIsT)
Oneparnuu ¢
Onepannu ¢ MHOKecTBaMu. Pelienue npukiaaHbix 3a1a4y
MHOKECTBaMHU
ITpakTHyeckoe 3aHsATHE 2
Tea 12.3 Coneprxanue yueOHOro MaTepuaa
Tpadbr ) ITonsitue rpada. Cesa3ubIil rpad, AepeBo, ITUKI I'pad HA MIOCKOCTH
ITpakTuyeckas pabora 4
Tema 12.4 CopneprkaHue yueOHOro MaTepuaia
Pemenue 3anau. Onepannu ¢ MHOXkecTBaMH. OINMcaHue pealbHbIX CUTYaLUN C TIOMOIIbIO MHOXKECTB.
MmnoxectBa, ['padbl 1 ux | Ilpumenenue rpadoB K perIeHuo 3a1a4y
TIpHMEHEHHE KouTpospHas paboTa 2
Paznen 13. DiiemeHTHI
KOMOMHATOPUKH, 26
CTATUCTHKHU U TEOPUHU
BEPOATHOCTEM
Tema 13.1 Copnepxkanue ydeOHOro maTepuana
OcHoBHbIE IOHATHSA ITepecTaHOBKH, pa3MeELIEHNUS, COUYETAHHUS.
KOMOMHATOPUKHU Kom0OuHMpoBaHHOE 3aHATHE. 4
Tema 13.2 CopepxaHue yaeOHOTo MaTepuana
CobblITHE, BEpOSITHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYyMMBbI COOBITHH. OK-01. OK-02
coObITus. CroxkeHue u VYciioBHast BEpOATHOCTh. 3aBUCHMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH OK-0 3’ OK-0 4’
YMHOXEHHUE IIPOU3BENICHUS] COOBITHH. ’ ’
. OK-05, OK-07
BEPOSATHOCTEN Kom6uHMpoBaHHOE 3aHATHE 4 K 1.1 K 1.5
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE CO/lep:KaHHe (co/iep:KaHue PUKJIATHOTO N '
Tema 13.3 po pucHTip Aep (conep putcan MK 2.2, TIK 2.5
MO/1YJIfA)
BeposiTHOCTE B = =
OTHOCHUTEIbHASA YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
PO eCCHOHATBHBIX
sanatax onpezeneHue BeposiTHocTU. O1leHKa BEPOSTHOCTH COOBITHS
ITpakTHyeckoe 3aHsATHE 4
Tema 13.4 Copneprkanne y4eOHOro MaTeprana
JuckperHad cinydaiiHass | Buasl cinydaiiHbix BennuuH. OnpeneneHue JUCKPETHOM ClTydyaliHOM BETMYMHBI. 3aKOH
BEJIMYMHA, 3aKOH €€ pacnpeeneHns JUCKPETHON CIy4allHOM BENWYHHBL. Ee 4ncIoBble XapaKTepUCTUKH
pacnpeneneHus KomOuHMpoBaHHOE 3aHATHE 4
Tema 13.5 Coneprxanue yueOHOro MaTepuasa
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3agaun MaTeMaTHYECKON
CTAaTUCTHUKHA

Bapuanuonnsiii paa. [lonuron yactot u ructorpaMma. CTaTUCTUUECKHE XapaKTEPUCTHKU
psiia HaOM01aeMbIX JaHHbIX

KOM6I/IHI/Ip0BaHHOC 3aHATUC

4
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe NPHUKJIAHOTO
Tema 13.6 MOAYJIs)
CocraBnenue Tabnui u [TepBuynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacTaBicHue.
quarpamm Ha rpaktuke | HaxokeHnue cpeJHMX XapaKTepHCTHUK, HAOII01aeMbIX JaHHbBIX
ITpakTHueckoe 3aHsATHE 4
Tema 13.7 Cogneprkanue y4eOHOro Mareprasa
Pewenne 3anau. OnemenTsl KoMOnHaTopuku. CoObITHE, BEPOATHOCTH COOBITHS. CI0XKEHNE M YMHOKEHUE
ONEMEHTHI BEPOSATHOCTEMH
KOMOMHaTOPHKH,
CTaTHCTUKH U TEOPUU KonTponbnas pabota 2
BEPOSTHOCTEM
Paznen 14. YpaBHenust 28
U HepaBeHCTBA
Copepxkanue ydeOHOro Marepuana
Tema 14.1 PaBHOCHIIBHOCTE ypaBHEHUH U HEpaBeHCTB. OnpeneneHusa. OCHOBHbBIE TEOPEMBI
PaBHOCMIIBHOCTH PaBHOCHJIBHBIX IIEPEX0/IaX B YPaBHEHUAX U HepaBeHCTBaxX. O0IIKe METO/ bl pelieHus
YPaBHEHHH U YpaBHEHMI: IEpeXo OT paBeHCTBA (PYHKILUH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
HepaBeHCcTB. O01me GYHKIMA, METO pPa3JIOKEHUSI HA MHOKHUTEIIU, METO/ BBEJICHUSI HOBOM TIEPEMEHHOM, 4
METO/Ibl PEILICHUS (GyHKIMOHATBHO-TpapUUECKH METOA
KoMOMHUPOBAHHOE 3aHATHE OK-01, OK-02,
ConepskaHue yueOHOro MaTepuana 8?82’ 8582’
Tema 14.2 OO61re MeTO/Ibl pellIeHUs] HEPABEHCTB: MEPEX0/1 OT CPaBHEHUS 3HAUCHUN (PyHKIIUH K ) 012_07 e
I'paduueckuii meTos CpaBHEHHIO 3HAUEHHUH apryMEHTOB JJI1 MOHOTOHHBIX ()YHKLIUH, METOJI MHTEPBAJIOB, K 1.1. IK 1.5
peneHusl ypaBHEHUH, ¢dbyHkMoHanbHO-rpaduueckuit meron. ['paduueckuit MeTos penieHnst ypaBHEHUN U K 2’ 2’ K 2' 5
HEPaBEHCTB HEPaBEHCTB 4 " ’
KoMmOnHMpOBaHHOE 3aHsTHE
CopepxaHre yaeOHOTo MaTepuana
Tema 14.3 Omnpenenenne Mmonyida. PackpeitTue Monyiis o onpenenenuro. [Ipocreiinve ypaBHeHus u
VYpaBHenus u HEpaBEeHCTBA ¢ MojyJieM. [IprMeHeHne paBHOCHIIBHBIX IEPEXO/I0B B ONPEAETICHHBIX
HEPABEHCTBA C MOJYJIEM | THIAX YpaBHEHUI M HEPABEHCTB C MOJYJIEM 4

KomMmOnHnpoBaHHOE 3aHsTHE

Tema 14.4

CopepxaHrie yaeOHOro MaTepuana
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YpaBHeHuUs U

3HaKOMCTBO ¢ napameTpoMm. [Ipocrelinyie ypaBHEHHsI 1 HEPABEHCTBA C TapaMeTpOM

HEpaBEHCTBA C 6
KomOuHupoBanHoe 3aHsTue
napaMeTpamu
Tewma 14.5 IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COePKAHUE TPUKJIIATHOTO
CocraBieHue U peuieHue | MOaYJIsl)
npodeccuoHaIbHBIX Pemennie TekCTOBBIX 3a71a4 TPO(ECCHOHATBLHOTO COACPIKAHUS
3a/1a4 ¢ IOMOUIbIO
. [TpakTrueckue 3aHsATHS 8
YpaBHEHUH
Tema 14.6 CopepxaHne yaeOHOT0o MaTrepuaa
Pemenue 3anay. OO61re MeToIbpI pellieHusl ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOJIYJIEM U C
YpaBHEHU U rapaMeTpamMu
HEpaBEHCTBA IIpakTuueckoe 3aHsiTue 2
IIpomexyTouHas arrecTauus (IK3aMeH) 6
Bceero: 340
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3. Yc/0BHA peaju3anuy NporpaMMbl 00111e00pa3oBaTeIbHOM TMCUUILINHBI

3.1. /lias peanu3anuu NporpaMMbl JMCHMIJIMHBI J0JKHBI ObITH
NpeAyCMOTPEHBI CJIeAYI0lUe crielualbHble MOMeIeHus :

Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HAMYUsl y4eOHOTO KaOuHeTa
MaTE€MaTUKH.

O6opynoBanue yueOHOro KabUHeTa:

- TMOCAJ0YHBIC MECTA MO KOJIUYECTBY O0yUaIOIIUXCS;

- pabouee MeCTO MpenoiaBaTes;

- KOMIUIEKT y4e€OHO-HArISAHBIX IOCOOUH;

- KOMIUICKT JJICKTPOHHBIX BUACOMATCPHATIOB,

- 3aJaHuA JJI1 KOHTPOJIBHBIX pa60T;
- HpO(beCCI/IOHEUII)HO OPUCHTHUPOBAHHLIC 3a1aHHNA;

- MaTcpHuaJbl 5K3aMCHA.

TexHuuecKue cpeacTra 00yyeHus:
- TEPCOHAJIBHBIA KOMIBIOTED C JIULEH3UOHHBIM IPOrPaMMHBIM 00€CIICUEHUEM;

- TMPOEKTOP C SKPAHOM.

3.2. UndopmannonHoe odecrnevyenue o0yueHust

1. Jlna peanusanuu nporpaMMbl OMONIMOTEUYHBIM (DOHJ 0Opa3zoBaTENbHOU
OpraHu3alliy J0HKEH UMETh MEeYaTHbIE W/WUIU AJIEKTPOHHbIE 00pa3oBaTEIbHbIE U
UH(POpPMAILIMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHbIE JJI  HUCIIOJIb30BAHUA B
00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

2. Pexomenayemsblie neyaTHbIC U3JIaHus o peanuzanuu
o0mieoOpa3oBaTelbHOM  JUCUMIUIMHBI  TPEACTAaBICHbl B METOAMYECKUX

PCKOMCHAAIMAX 110 OPraHU3allun O6y‘-ICHI/I$I.

44



4. KoOHTpOJIb M OLIEHKA Pe3y/IbTAaTOB 0CBOCHMS 0011e00pa30BaTeIbHOM

AUCIUIIINHBI

KoHTpoJib U o1leHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI

PaCKpBIBAKOTCS

qyepe3

JUCHUIUIMHAPHBIE  PE3YJIbTaTHhI,

HalrpaBJICHHBIC  Ha

dbopmupoBaHre 00MKX U MPOGECCHOHATBHBIX KOMIIETEHITUH TI0 pa3iejiaM U TeMam

coJiep>KaHusl yueOHOT0 MaTepuaa.

Oo6masi/npodeccuoHanbHast

Tun oeHoYHbIX

Paznen/Tema
KOMIIETE€HI[HA MeponpusiTUs
P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHblit onpoc
P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 MareMaTH4uecKui
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1I-o/C, | guKTaHT
48,4.9,4.10,4.11 NunuBunyansHas
P 5, Temnr 5.1,5.2 CaMOCTOSITeILHAA
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, | pabora
6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
I?;fﬂg;ﬁ’;f;;a“’ CMIOCOOBL | ' oy 7.1,7.2, 7.3, 7.4, 7.5, 7.6, 7.7 TI- DPE3yITBTATOR
npotheccronanbHoii 0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14, MPaKTUYECKHUX
7.15,7.16, 7.17 pabot
ACATEILHOCTH P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3awmura
IIPUMEHHUTEIBHO

K pa3JIMYHbIM KOHTCKCTaM

P9, Temrr 9.1,9.2,9.3,9.49.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

TBOPUYECKUX paboT
3amura

P11, Temsr 11.1,11.2, 11.3 IT-o0/c, 11.4, 11.5, VHIUBUYyAJIbHBIX

11.6 IT-o/c, 11.7 MIPOCKTOB

P12, Temm 12.1,12.2, 12.3,12.4 KonTponbhas

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

13.6 Brimonnenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, AK3aMEHAIIMOHHBIX

14.6 3aJaHuNi

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 VYcTHbIi onpoc

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MarteMaTH4eCKuil

P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-o/c, | guKTaHT
OK 02. Ucnons30Barh 48,49, 4.10,4.11 NuauBuayanbHas
COBPEMEHHBIE CPEACTBA PS5, Tems 5.1, 5.2 CaMOCTOSITEJIbHAS
MOKCKa, aHAIIN3a 1 P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1I-o/c, | pabora
UHTEPIpETaun 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenne
uH(pOopMaInH, U P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.71I- pe3yJIbTaTOB
nH(pOpMaIMOHHBIE 0/c,7.8,7.9, 7.10 II-o/c, 7.11,7.12, 7.13, 7.14, MPaKTUYECKHUX
TEXHOJIOTUU IS 7.15,7.16, 7.17 pabot
BBITIOJTHEHMS 327129 P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammra

npodecCuoHaNBHOM
JCSITeTbHOCTH

P9, 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-0/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,

TBOPYECKUX paboT
3ammra
WH/IMBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas
pabora
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13.6 Brmonuaenue

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 3K3aMEHAIIMOHHBIX

14.6 3aJaHUN

P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

P2, Temn 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6 YcrHblii onpoc

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4uecKui

P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7 II-o/Cc, | quKTaHT

48,4.9,4.10,4.11 NunuBunyansHas
OK 03. IlimanupoBats u P 5, Temnr 5.1,5.2 CaMOCTOSITeIbLHAs
peanu3oBbIBaTH coocTBeHHoe | P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0o/c, | pabora
po¢eCCHOHAIBHOE U 6.8, 6.9, 6.10 IT-o/c, 6.11 [IpencraBnenue
JUYHOCTHOE Pa3BUTHE, P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7II- pe3yiabTaTOB
NPEAPUHUMATEIBCKYIO 0/c,7.8,7.9, 7.10 II-o/c, 7.11,7.12, 7.13, 7.14, MPAKTUYECKUX
JIeSITENLHOCTD B 7.15,7.16, 7.17 pabot
npodeccuoHalibHOM cepe, P 8, Temrur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa

UCII0JI30BaTh 3HAHUS 110
(buHaHCOBOW TPAMOTHOCTH B

P9, Temr 9.1,9.2,9.3,9.49.5
P 10, Tems! 10.1, 10.2, 10.3, 10.4

TBOPYECKUX paboT
3amura

Pa3IMYHBIX )KU3HEHHBIX P11, Temsr 11.1,11.2, 11.3 IT-o0/c, 11.4, 11.5, VHJIUBUYyAJIbHBIX
CUTYaIUsAX 11.6 IT-o/c, 11.7 MPOEKTOB
P12, Temm 12.1,12.2, 12.3,12.4 KonTponbhas
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, pabora
13.6 Brimonnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 9K3aMEHAIIMOHHBIX
14.6 3aJaHui
P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcTHbI# onpoc
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MarteMaTH4eCcKUi
P4, Temo14.1,4.2,4.3,4.4,4.5,4.6,4.7I1I-o/C, | guxkTanr
48,4.9,4.10,4.11 NuauBuayanbHas
P 5, Temnr 5.1,5.2 CcaMOCTOSITeIbHAS
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1I-o/c, | pabora
6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasicaue
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pe3yJIbTaToOB
;I:H(if(') I?e %‘j’fé‘;}:‘;‘;"n 0/¢.7.8,7.9, 710 T-o/c, 7.11, 7.12, 7.13, 7.14, | npaxtuucckux
paboTath B KOJUIEKTHUBE U 7.15,7.16, 7.17 pabot
P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

KOMaHC

P9, Temr1 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 104

TBOPUYECKUX paboT
amnmra

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, VHJIUBUYAJIbHBIX

11.6 II-o/c, 11.7 MIPOEKTOB

P12, Temsr 12.1,12.2, 12.3,12.4 Kontponbnas

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, pabora

13.6 Brmonnenune

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, AK3aMEHAIIMOHHBIX

14.6 3aJaHuHi
OK 05. OcymiecTBasiTh P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6 TectupoBanue
YCTHYIO ¥ MTUCBMEHHYIO P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcTHbIl onpoc
KOMMYHUKAIINIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuuecKkuit
TOCYIapCTBEHHOM SI3bIKE P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/C, | TUKTaHT
Poccutickoii denepamnuu ¢ 48,4.9, 4.10,4.11 NunuBuayanpHas
y4eTOM 0COOEHHOCTEH P 5, Temnr 5.1,5.2 CaMOCTOSITeIbHAs
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COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Tema l.1,1.2,1.3I1-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c,
4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 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

pabora
[IpencraBnenue
pe3yIbTaTOB
MPAKTUIECKUX
pabor

3amuTa
TBOPYECKUX PabOT
3amuTa

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7II- WHIUBUYaIbHBIX
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, MIPOEKTOB
7.15,7.16, 7.17 KontponbHas
P 8, Temrnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
P9, Temr1 9.1,9.2,9.3,949.5 Brimonnenue
P 10, Temsr 10.1, 10.2, 10.3, 104 9K3aMEHAIIMOHHBIX
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 3aJlaHui
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 T1-o/c,
14.6P 9, Temn1 9.1, 9.2, 9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 IT-0/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 T1-o/c,
14.6
TectupoBanue
YeTHBIN onpoc
MareMaTH4eCKUi
OK 06. IIposiBnaTh JTUKTAHT
TPaKIaHCKO- NuauBuayanpHas
MaTPUOTHYECKYIO TTO3UIIHIO, CaMOCTOSTEIIbHAs
JIEMOHCTPHUPOBATH P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 pabota
0CO3HAHHOE MMOBEJEHNE Ha P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, | IlpencraBnenue
OCHOBE TPaJULMOHHBIX 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3yJIBTaTOB
00I1IeYeT0BEYECKUX P7, Temu1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1- MPaKTUYECKHUX
LIEHHOCTEH, B TOM YHCJIE C 0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14, pabot
Y4E€TOM TapMOHU3ALUU 7.15,7.16, 7.17 3amura

MCXKHAIIMOHAJIbHBIX U
MCKPCIIUTHUO3HBIX

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,

TBOPUYECKUX paboT
amnmra

OTHOLLIEHU, TPUMEHSATH 14.6 WHINBUIYaIbHBIX

CTaH/IapPTHI MIPOEKTOB

AHTUKOPPYIIIUOHHOTO KonTponpHas

MTOBEICHUS pabora
Brimonnenue
9K3aMeEHAIMOHHBIX
3aJaHuH

OK 07. CogeticTBOBaThH P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
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COXPAHEHHUIO OKPYKaroIen
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATE B
YpE3BBIYANHBIX CUTYALUSIX

P2, Temsr 2.1, 2.2,2.3,2.4,2.51I-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 IT-olc,
48,496 4.10,4.11

P5, 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 I1-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
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, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

VYcTHbIit onpoc
MaremaTtuueckuii
JAKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
[IpencraBnenue
pe3yabTaTOB
MIPaKTUYECKHUX
pabot

3amura
TBOPYECKUX paboT
3amura

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, WHJIUBUYyaJIbHBIX
11.6 IT-o/c, 11.7 MIPOEKTOB
P12, Temn 12.1,12.2, 12.3,12.4 KonTposbnas
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, pabora
13.6 Brinonnenue
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, JK3aMEHAIIMOHHBIX
14.6 3aJaHUN
P1,Temall,1.2, 1.31I-0/c,1.4,15,1.6
P2, Temr 2.1,2.2,2.3,2.4,2.5
IIK 1.1. Beectu u IT-o/c, 2.6
OCYIIECTBIIATH MPUEM- P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
nepeaavy, ydeT u XpaHeHue P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
TEXHUUYECKONU ¥ UHOM IT-o/c, 4.8,4.9,4.10,4.11 TecrtupoBanue
JNOKYMEHTaIuto, cBsi3annoii ¢ | P 5, Temsr 5.1, 5.2 VYcrHbIl onpoc
YIPaBJICHHUEM P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 MareMaTHYeCKui
MHOIOKBapTHpHBIMH gomamu | I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 IIUKTAHT
UCIIOJIb3Ysl HOPMATHUBHBIE, P7, Teme1 7.1,7.2,73,7.4,75,7.6,7.7 NnnuBunyanbHas
MpaBOBbIE, METOJUYECKUE U I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, CaMOCTOSTEIbHAs
WHCTPYKTHUBHBIC TOKymMeHTsl | 7.14,7.15,7.16, 7.17 pabora
I1K 1.5 OpranuzoBbiBaTh P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 IIpencraBnenne
MIPOBEJICHUE PACUETOB C P9, Temrr 9.1, 9.2, 9.3, 9.4,9.5 pe3yJIbTaTOB
NOTpPEeOUTENIMH U P 10, Temsr 10.1, 10.2, 10.3, 10.4 IPAaKTHUYECKUX

MOCTaBIIMKAMU KUJIUILTHO-
KOMMYHAJIbHBIX YCIYT

1K 2.2. Opranu3oBbIBaTh
TEXHUUYECKYIO IKCIUTyaTallUIo
MHXEHEPHBIX CUCTEM U
KOHCTPYKTUBHBIX 2JIEMEHTOB
3MaHUHN KAIAIIHO-
KOMMYHAJIBHOT'O XO0351CTBa
1K 2.3. OcyuiecTBisATh
KOHTPOJIb TEXHUYECKOTO
COCTOSTHUS
MHOTOKBAapTHUPHOTO JIoMa U
KauecTBa MPEA0CTaBICHHUS
KOMMYHAaJIbHBIX PECYpCOB

P11, Temsr 11.1,11.2,11.3

IT-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7
P12, Temnsr 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, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

P1,Temall,1.2 1.31I-0/c,1.4,15,1.6
P2, Tems 2.1,2.2,2.3,2.4,2.5

IT-o/c, 2.6

P 3, Temn 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1,5.2

P 6, Temn1 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

pabor 3amura
TBOpPYECKUX paboT
3amura
WHIMBHUYalIbHBIX
MIPOEKTOB
KonTposnbHas
pabora
Brinonuenue
AK3aMEHAIMOHHBIX
3aIaHU I
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P7 Temm 7.1,7.2,73,7.4,75,7.6,7.7
IT-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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, 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, Temn 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

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