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1. OO0mas xapakrepucTuka padoyeil mporpaMmbl 001Ie00pa3oBaTeIbHOM

ANCHUILINHBI «MaTeMaTHKa»

1.1. Mecrto AU CUMIJIMHBI B CTPYKTYpe npogeccCuOHAIbLHOMI
o0pa3oBareabHoil nporpammsl CIIO:
Oob1eoOpa3zoBaTenpHas AUCUUILIMHA « MaTemMaThKay ABIsETCs 0043aTeIbHON YacThIO
00111e00pa30BaTeIbHOIO IUKIA 00pa30BaTEIbHOW MHPOrpaMMbl B COOTBETCTBUHU C
®I'OC mno cneumansHocTH 08.02.05 «CTpoWTeJBLCTBO M IKCIJIyaTalus

aBTOMOOWJIBHBIX JOPOT ¥ a3POJPOMOB)

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

1.2.1. eab AMCHMIIMHBI

CopneprxaHue nporpaMmsel 0011e00pa30BaTEeIbHON AUCUUILINHBI « MaTemMaThKa
HAIpaBJIEHO Ha JOCTHXKEHHE pE3yJIbTaTOB €€ HW3YYeHHs] B COOTBETCTBHM C
tpedoBanusiMu PI'OC COO c yuerom npodeccuoHanbHol HanpaieHHOCTH PI'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 pazsutuu OK u

IIK



O01mme KOMIeTeHIMHI

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O01mme

JAucnunimHapHbie

OK 01 Brei6upats criocoObl
peleHHs 3a1a4
npodeccuoHanbHOM

e TEIILHOCTH PUMEHUTEITHHO
K pa3JIMYIHBIM KOHTEKCTaM

- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH
MacTepcTBa, TPYIOIIo0ue;

- TOTOBHOCTH K aKTHBHOM JCSITEIILHOCTH
TEXHOJIOIMYECKON U COLIMAIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
[IAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATD
TaKylo JAesITeIbHOCTD;

- HHTEpeC K pa3In4HbIM cepam
podeccCnoOHATEHOM JIeATEIIEHOCTH,

OBiazieHre YHUBEPCATBHBIMU y4eOHBIMU
[M03HABATEIIEHBIMU JICHCTBUSMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSATENBHO (HOPMYIUPOBATH U
AKTyallu3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JIJIsI CPABHCHHUS, KIIACCU(PUKAIIUN U
0000IICHHUS;

- OIIPEJICIISTh [IEJTN IeATEIIbHOCTH, 32/1aBaTh
[apaMeTpsl U KPUTSPUHU MX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B
[paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTbH KOPPEKTUBHI B JICATEIHHOCTH,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM,
OIICHUBATH PUCKU ITOCIICICTBUH JICITEILHOCTH;

- pa3BHBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHIH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEITBLCKOM

14 HpOGKTHOI\/'I JACATCIIbHOCTH, HaBBIKAMU

-BJIQJIETh METO/IaMH JI0OKA3aTeNbCTB, AITOPUTMAMU PEIICHUS 3a/1a4;
yMEeHHE (GOPMYITUPOBATH OINPEIEIICHUS, aKCHOMBI H TEOPEMBI,
[IPUMEHSTH UX, IPOBOJIUTH JOKAa3aTeIbHBIC PACCYKICHHS B XOIE
[peILeH s 3a/1a4;

- YMETb OIEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JJorapuM 4ucla;
[YMEHHUE BBIIOJHATh BHIYUCIIEHUE 3HAUCHUH U peoOpa3oBaHUs
BBIPA)KEHUI CO CTENeHAMH U Jiorapupmamu, IpeoOpa3oBaHus
NPOOHO-PALlMOHATIBHBIX BBIPAYKEHHIA;

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHATBHEIE, UPPALMOHATIBHBIE,
MOKa3aTeIbHbIE, CTETIEHHBIE, TOTapU(PMHIUECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMHU: (HYHKIHS, HETIPEphIBHAS ()yHKIIHSA,
POM3BOJIHAs, IEPBOOOPA3Has, ONPECIICHHbIN HHTErpall; yMETh
HAXOJUTh IPOU3BOHBIE HJIEMEHTAPHBIX (DYHKIMH, UCIIOIB3YSI
CIPAaBOYHBIE MaTE€pHaIbl; HCCIEI0BATh B MPOCTEHIINX CIydasix
(yHKIIMHM HA MOHOTOHHOCTb, HAXOAUTh HAWOOJIbIIINE U HAMMEHBIIINE
BHaueHUs! QYHKIMI; CTPOUTH Ipa)KK MHOTOUJIEHOB C
MCTIOJIH30BAHMEM allllapaTa MaTeMaTHYECKOTO aHaJH3a; MPHUMEHSTh
[TPOU3BOIHYIO MIPH PEIICHUH 3a7a4d Ha ABMKEHHE; PelIaTh MPaKTUKO-
OpPUEHTHPOBAHHBIE 33/1a4H HAa HANOOJIBITNE U HANMEHBIIINE 3HAUYCHUS,
Ha HaXO0XJIEHHE TyTH, CKOPOCTU U YCKOPEHMS;

- YMETb ONEPUPOBATH MOHATHIMHU: PallMOHANbHAs (QYHKLUS,
oka3zaTenbHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(yHKIIMS, TPUTOHOMETpUYECKUE PYHKIUHU, 0OpaTHbIe (YHKIINH;
YMEHHE CTPOUTH rpapuKu N3ydeHHBIX (DYHKIIHIA, HCTIOIE30BaTh
rpaduKy PU U3YICHUH TTPOIIECCOB U 3aBUCHMOCTEH, TIPH PEIICHUH
3aad U3 APYrux yIeOHBIX MPEIMETOB U 3a/1a4 U3 PEeaTbHOM KU3HHU;
BEIpAXaTh GOPMYITAMHU 3aBUCIMOCTH MEX]Ty BETHUNHAMU;

- YMETh peliaTh TeKCTOBBIC 3a7a4l pa3HBIX TUTIOB (B TOM YHCIIE Ha

MMPOLCHTHI, JOJIM U YaCTHU, HA IBHUIKCHUC, pa60Ty, CTOUMOCTBb TOBapOB




paspeleHus npoodiem; 11 yCIIyT, HAJIOTH, 3aJa4u U3 00JacTH yrpaBiIeHUs JTNYHBIMU U
- BBISIBJISITH IPUYHMHHO-CIIEICTBEHHBIE CBSA3H U ceMeHbIMU (PMHAHCAMM ); COCTABIISATH BbIPAXKEHMUSI, YPAaBHEHUS,
AKTyaJlu3UpOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€ [HePaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33/1a4M, UCCIIEI0BATD

[pELICHUs, HAXOAUTh apTyMEHTBI JUIs [TOJTy4YeHHOE PEIICHHE U OLEHUBATh MPaBONO0I00HOCTh PE3yIbTaTOB;
ITOKa3aTeNbCTBA CBOMX YTBEPXKICHMH, 33/1aBaTh |- YMETh ONEPUPOBATH MOHATUAMU: CpeIHEe apuPpMETHIECKOE,
[TapaMeTpbl U KPUTEPUU PELLICHNUS, MeraHa, HaubouIblee ¥ HAaMMEHbINee 3HAUCHHS, Pa3Max, TUCTIEPCHS,

- AHAJIM3UPOBATD ITOJYUCHHBIC B XOAC PCIICHUSA CTAHAAPTHOC OTKJIOHCHUEC YU CIIOBOI'O Ha6opa; YMCTb U3BJICKATD,
3aga4yu pe3yJbTaTbl, KDUTUYCCKHN OUCHHUBATh UX MHTCPIIPETUPOBATH HH(bOpMaHHIO, NpeaAcCTaBJICHHYIO B Ta6n1/1uax, Ha
JTIOCTOBEPHOCTD, IPOIHO3UPOBATH U3SMCHCHHUC B JluarpaMmmax, l"pa(bI/IKaX, OTpaXXaromyro CBOMCTBaA PEAIBbHBIX

HOBBIX YCIIOBHSAX; [IPOLIECCOB U SBJICHUH; MPEACTABIATH HHPOPMALIUIO C TOMOIIIbIO

-- YMETh NIEPEHOCUTD 3HAHU B [T03HABATEIbHYIO U (Ta0JIUI] U JHarpaMM; UCCIEI0BATh CTATUCTUYECKHE JJaHHbIE, B TOM
[IPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH; qrcie ¢ IPUMEHEHUEM rpaduyeckux METOI0B U AJIEKTPOHHBIX

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX CPEICTB;

[IpeIMETHBIX o0acTel; - YMETb OIIEPUPOBATH MOHATHIMU: CIIyYaiHBIA OIIBIT U CIIy4aliHOE

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh COOBITHE, BEPOSTHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIYUCIISATH
OpUTMHAJIBHBIE IOJXO0/IbI U PELICHUS; BEPOSTHOCTH C MCIIOJIb30BaHHEM I'paUUECKUX METOJIOB; TPUMEHSTH
11 CIIOCOOHOCTb UX UCIOJIb30BAHUS B (bOopMyJIbI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHbIE
[T03HABATECIILHOW U COLUAIIbHON IPAKTUKE (bakThl U POPMYJIBI TP PELLICHUU 33]]ay; OLIEHUBATh BEPOSTHOCTH

[peaTbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHbIMHU BEJTMYHHAMU;
YMEHHE PUBOJUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YUCET B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATH IMOHATHSIMU: TOUYKA, NIPSIMAast, IJIOCKOCT,
[IPOCTPAHCTBO, ABYTPAHHBIN YIoJl, CKPELIUBAIOIINECS NIPSMBIE,
[apajuIeIbHOCTD U NEPIEHANKYIIPHOCTh IPSIMBIX U IJIOCKOCTEM,
YTOJ1 MEXKIY IIPSIMBIMH, YIOJI MEXAY IIPSAMOM U IUIOCKOCTBIO, YIOJI
MEXKY INIOCKOCTSIMHU, PACCTOSHUE OT TOUKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXAY IIPSAMBIMU, PACCTOSHUE MEKAY IIOCKOCTSIMY;
YMEHHUE UCIIONb30BaTh MIPU PELICHNUH 33124 U3YUYEeHHBIE (PaKThl U
TeOpEMbI IMJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl OOBHEKTOB
OKPY’KaroILEero MUPA;

- YMETb OIIEPUPOBATH IMOHATUSIMHU: MHOTOI'PaHHHK, CEUECHUE
MHOTOTpaHHHKA, KyO, Mapajienenure, npu3Ma, nupaMmuaa, purypa




11 IOBEPXHOCTh BpAIIEHUs, LWIMHAP, KOHYC, 1ap, chepa, cedeHus
(burypsl BpaleHusl, IIOCKOCTh, Kacaroliasics chepbl, HUINHAPA,
KOHYCAa, IUIOIIAb IOBEPXHOCTU MMPaMUbl, IIPU3MBI, KOHYCA,
[AIAH]IPA, I0Maab cepsl, 00beM KyOa, MPSIMOYTOIBLHOTO
rapajuiesienuneaa, TMpaMu/pl, IPU3MBL, IIMHIPA, KOHYCA, 111apa;
yMEHHE U300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU BpALLEHUS, UX
CEUEHUs OT PYKH, C IOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPEACTB; YMEHUE PACIIO3HABaTh CHUMMETPHIO B
[IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPABUJIBHBIE MHOTOIPaHHUKH;
- YMETb OIIEPUPOBATh MOHATUSAMU: ABH)KEHUE B IIPOCTPAHCTBE,
0J00HBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIB30BaTh OTHOILICHHUE
[uI0IaAel MoBepXHOCTEH U 00BEMOB MOAOOHBIX (DUTYp IPU PEIICHUN
3asay;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
TUI0IA/1b, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONb3YS H3yYCHHBIC
(hOpMYJIBI B METOIBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpPHOE MPOU3BEIEHHE, YTOJI MEX1Y BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPA HA YNCIIO; HAXOAUTh C MOMOLIBIO N3YYEHHBIX
(hopMyJ1 KOOpJMHATBI CEPEUHBI OTPE3Ka, PACCTOSTHUE MEKITY JBYMSI
TOUYKaMHU;

- YMETb BBIOUPATDH MOAXOIALINI U3yUEeHHBIH METO ISl pELICHUS
3a/1a4yM, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUYECKHE
MOJIeJI B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE IPUBOIUTDH IPUMEPBI MATEMATUUECKNUX OTKPBITHI
[POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIEHUE, AKCUOMA, TEOPEMA,
CJIEICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
(hbopMyIHpOBKY; yMeHUE (HOPMYIUPOBaTh 0OpaTHOE U
[TPOTUBOIOJIOKHOE YTBEPKIACHHUE, TPUBOIUTH PUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIB30BATh METOJT MAaTEMaTUYECKON UHTYKIUH;




[IPOBOJUTH JTOKA3aTEIbHBIEC PACCYKIECHUS IIPU PEILIEHNH 3a/1a4,
OLICHUBATh JJOTUYECKYIO PABUIIBHOCTD PACCYKICHUM;

- YMETb OIIEPUPOBATH MOHATUSIMHU: MHO>KECTBO, ITOJAMHOKECTBO,
oIrepaly HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH arnapar Jyisi ONUCaHMsI peaJIbHbBIX [TPOLIECCOB U
SIBJICHUI IIPU PELLIEHUU 33a4, B TOM YHUCIIE U3 APYTUX Y4eOHBIX
[IPEIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
[IUKJI, Tpad) Ha MIIOCKOCTH; YMEHUE 3a7aBaTh U OMKUCHIBATh Ipadbl
[PA3TUYHBIMU CTIOCO0aMU; UCTIONIB30BaTh Tpadbl P PEIICHUU 33/1aY;
- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHHE,
MepPEeCTaHOBKA, UUCIIO COYETAHHM, YUCIIO MEPECTAHOBOK; OMHOM
HproToHa; yMeHHNE TPUMEHSITh KOMOMHATOPHBIC (PaKTHI U
[paccyX1eHUs JUIsl pellIeHus 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
0CTaTOK 10 MOJYJIIO, PallMOHAIbHOE YHUCIIO0, UPPALIMOHATIBHOE YHCIIO,
MHO>KECTBA HATypPaJIbHbIX, LEJbIX, PALIMOHATIBHBIX, JEHCTBUTEIbHBIX
UUCEN; YMEHHE UCIIOIb30BATh MPU3HAKH JIETUMOCTH, HAMMEHBIINI
00K AenuTeNb U HAaMMEHbIlee ob1ee KpaTHoe, anroput™ EBkinmnaa
MpU PELIEHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU
CUCTEMaMU CUHCIICHUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSMU: CTETIEHD C IIEJIBIM
[MOKa3aTejaeM, KOpeHb HaTypalbHON CTENEHH, CTENIEHb C
[pallMOHAJILHBIM [TOKA3aTeNIeM, CTENEHb C JeMCTBUTEIbHBIM
(BeILIeCTBEHHBIM) ITOKa3aTeseM, JorapuM Yuciia, CHHYC, KOCUHYC U
TaHI'€HC [TPOU3BOJILHOIO YUCIIA;

- YMETb OIIEPUPOBATH MOHATUAMU: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHUN U
HEpaBEHCTB, PAaBHOCUIILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
[paliMoHaIbHbIE, ppallOHAIbHbIE, I0KAa3aTeNbHbIE, CTETICHHBIE,
lmorapugmuueckue, TPUrOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA U
CUCTEMBbI; YMEHHE PelIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C




[TOMOILBIO PA3JIMYHBIX IPUEMOB; PELIATh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, UX
CHCTEMBI JJIs pEIICHUs] MaTeMaTUYECKUX 3ajiad U 3a]a4d u3
[pa3IMYHBIX 001aCTeH HAYKH U pealibHOM KHU3HH;

-yMeTb CBOOOIHO OTIEPHPOBATH MOHATUAMHU: rpaduK QyHKIINH,
oOpaTHast QyHKIMS, KOMIO3ULUS GYHKUIMH, THHEHHas QyHKIMS,
KBaJpaTU4Has GyHKLUS, CTeNeHHAas: (YHKIHUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpHUECKUE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKUE
(yHKLIMH, IOKa3aTelIbHas U Jorapugmuueckas pyHKIUN; yMEHUE
CTpOUTH rpaduKu HYHKIUH, BHITOIHATH IPeoOpazoBaHus TpaduKoB
(b yHKIH;

[YMEHHE HCII0JIb30BaTh rpaduku GyHKIMN AJIs U3y4EeHHUs IPOLIECCOB U
3aBHCUMOCTEH MPH PEIICHUH 33724 U3 APYTUX YIeOHBIX TPEIMETOB
13 PEeATbHOM KU3HH; BEIPAXaTh (POPMYIaMU 3aBUCUMOCTH MEXKITY
BEIINYMHAMU;

YMEHHE CBOOOHO OIEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
[ePUOIUYHOCTh (YHKLIUHU, OTPAHUYEHHOCTh (DYHKLIMH, MOHOTOHHOCTh
(yHKINH, SKCTpeMyM (pyHKIIUH, HauOoJIbllIee U HAUMEHbIIIee
3HaYeHUs (PYHKIIUU Ha IPOMEKYTKE; YMEHUE MPOBOAUTH
uccieoBaHue QyHKINU;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKy GYHKIUHN 1715 peLICHUS
YpaBHEHHIA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; W300pakaTh Ha
KOOPJAMHATHOMN IIJIOCKOCTH MHOKECTBA PEIICHUIN YPAaBHEHH,
HEPaBEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTD,
apuMeTHUeCcKas IPOrpeccHsi, FTeOMeTpHUecKasi Iporpeccus,
0EeCKOHEUHO yOBIBaIOIasi FEOMETpUYECKas Mporpeccus; yMeHue
3aaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX (pOpMYIT;

- YMETh OIEPHPOBATH TOHATHIMH: HETPEPHIBHOCTH (DYHKITHH,
ACHMITTOTHI Tpaduka GyHKIINH, IepBast U BTOPAst IPOU3BOIHAS
(hyHKIIUM, T€OMETPUYECKHUM U (PU3HUUECKUN CMBICI POU3BOAHOM,




nepBooOpa3Hasi, OIpeesIeHHbIN UHTErpall; yMEHHE HaXOAUTh
ACHMIITOTHI rpaduka QyHKINN; YMEHHE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BE/IEHUS, YACTHOTO U KOMITO3ULIMU (DYHKIIUH, HAXOJUTh
ypaBHEHHE KacaTeIbHOU K TpaduKy (yHKINU;

[YMEHHE HCII0JIb30BaTh MMPOU3BOAHYIO JUISl HCCIICAOBAaHUS (DYHKIUH,
1Sl HAXOKIEHMSI HAWIYYIIEero PEeleHUsI B IPUKIIAHBIX, B TOM YHCIIE
COLMAIbHO-9KOHOMHYECKUX U (PH3UUECKUX 3aauax, s
OIIpEeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOUTh IUIOLIAAN U 0ObeMbl
(uryp ¢ NoMoIIbIO HHTErpaja; NPUBOJUTH IPUMEPHI
MaTeMaTHYeCKOro MOJICIIMPOBAHUS C TOMOIIBIO JU(epeHInanbHbIX
YpaBHEHUI;

- YMETb ONEPUPOBATH MOHATHIMU: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIa, MOYJIb U pTyMEHT
KOMIUIEKCHOI'O YKClla, JopMa 3alIMCH KOMIIEKCHBIX YHCENl
(reomeTpuueckas, TPUTOHOMETPUUECKAs U anredpandeckas); yMeTh
MPOM3BOIUTH apH(PMETHIECKUE IEHCTBHS ¢ KOMITJICKCHBIMH YHCIIAMH;
[IPUBO/IUTH MPUMEPHI UCTIOIB30BAHUS KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: CPEHEE
apupMeTHUecKoe, MeJMaHa, HauOoJbIllee U HaMEHbIIIee 3HaUeHus,
[pazMax, TUCIEPCHs, CTAHIaPTHOE OTKJIOHEHHE [yl OITMCAHMS
YMCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BaTh CTATUCTUUECKHE JaHHbBIE, B
TOM YHCJIe C IPUMEHEHNEM I'paduYeCKUX METO/I0B U 3JIEKTPOHHBIX
CpencTB; rpadUueCcKH MCCIIeIOBATh COBMECTHBIE HAOIOACHUS C
[TOMOIIBIO JUArpaMM PaCCEUBAHMS U JINHEWHON PETPECCU;

- YMETh HaXOJUTh BEPOATHOCTU COOBITHI C HUCIIOIB30BaHUEM
rpaduuecKuX METOJOB; IPUMEHSATH Ul pelIeHNs 3a71a4 (GOpPMYIIbI
CJIO’KEHUSI U YMHOXKEHHSI BEpOATHOCTEH, (hopMyTy MOTHOM
BEpOSATHOCTH, (hopMyiny bepHymim, komOuHaTOpHBIE (haKThI U
(hopMyJIbI; OLIEHUBATh BEPOSATHOCTU PEAIbHBIX COOBITUI; YMEHHE
OIIepUPOBATh MOHATHUAMU: CITy4aiHasi BETMYMHA, PAaCIIpe/ieTICHIe
BEPOSITHOCTEM, MaTeEMaTHUECKOE OXKUAAHNUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIOHEHHE CIy4ailHON BEeIMUYUHBI, QYHKIUN
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[pacrpeiesieHns U TUIOTHOCTH paBHOMEPHOTO, MOKA3aTeNIbHOTO U
HOPMaJIbHOTO pAacIpeAeIICHUI; YMEHHUE UCII0JIb30BaTh CBOMCTBA
M3YUYEHHBIX paclpeAesieHui s peleH s 3a/1a4; 3HaKOMCTBO C
MMOHATUSMU: 3aKOH OOJIBLINX YMCEIl, METO bl BEIOOPOUHBIX
MCCIIEI0OBaHUM; YMEHUE PUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEI B IPUPOIHBIX M OOIECTBEHHBIX SBICHUAIX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMH: TOUYKA, MIPsIMas,
[JIOCKOCTbh, IPOCTPAHCTBO, OTPE3OK, JIyY, INIOCKUHN YTroj, IBYTpaHHBIN
YT OJI, TPEXTPaHHBIN yroJi, nepecekarouecs, napauieabHble U
CKPEIIMBAIOIINECS IPSIMbIE, MAPAIIEIIBHOCTD U MEPIEHIUKYIISIPHOCTD
MPSIMBIX U TJIOCKOCTEH, YTOJI MEXAY IPSIMBIMU, YTOJ MEXKIY MPSIMON
U TUIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMH; YMEHHUE HCII0Ib30BaTh
[PY PELICHUH 33/1a4 U3Y4YEeHHBIC (PaKThl M TEOPEMBI TNIAHUMETPHH;
[YMEHHE OLEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;
[YMEHHE OIIEpUpPOBATh MOHATUSMU: MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHMKA, IPaBUIIbHBIA MHOIOTPAHHUK, IpU3Ma, MUPaMHa,
(burypa v moBEepXHOCTh BpallleHUs, IMIIUHIP, KOHYC, 11ap, chepa,
[pa3BepTKa NOBEPXHOCTH, CEUEHHS KOHYCa W LIMJIUH/PA,
rapaJuleJIbHbIe OCH MM OCHOBAHMIO, CEYEHHE 11apa, IUIOCKOCTbD,
Kacarolascs cepsl, HUINHIPA, KOHYCa; YMEHUE CTPOUTh CEUeHUE
MHOTOTpaHHHUKA, 300pakaTh MHOTOTPAaHHUKH, (PUTYpHI U
[MOBEPXHOCTH BpAaIllEHUs, X CEUYEHHUS, B TOM YHCJIE C IOMOIIBIO
PIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATH CBOWCTBA
FeOMETPUUYECKUX PUTYP, CAMOCTOSITENLHO (POPMYIUPOBATH
OTIpeIeNIeHUs] U3y4aeMbIX (PUTyp, BHIIBUTaTh TMIIOTE3bI O CBOMCTBAX U
[IpU3HAKAX T€OMETPUYECKUX (PUTyp, 0OOCHOBBIBATH MJIU OIIPOBEPraTh
X; YMEHUE MPOBOJIUTH KIaccuPHUKAIUIO QUTYD MO pa3InIHBIM
[MpU3HAKaM, BBIIOTHITH HEOOXOIUMBbIE TOTIOTHUTEIHHBIC
[MOCTPOCHUS,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMHU: IUIOMIAAb PUTYPHI,
00beM (pUTYpBI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0 TJIOCKOCTH,
[paCCTOSIHUE MEXY MPSAMBIMH, PACCTOSTHUE MEKY MJIOCKOCTSIMH,
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r10I1ab chepsl, MIOLIAlb TOBEPXHOCTH MUPAMUIBI, IPU3MBI,
KOHYCa, LWIMHJPA, 00beM KyOa, IpSIMOYTOJIbHOTO NapauleenuIesaa,
paMU/Ibl, IPU3MBI, HWIMHAPA, KOHYCA, 1apa; yMEHHE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX UTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: ABIKCHHE,
MapajieNIbHbINA EPEHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IIOBOPOT, IMpeoOpa3oBaHue 1M0100us, M0100HbIe
(urypbl; yMeHue pacro3HaBaTh paBHbIE U 110,100HbIE GUTYPBL, B TOM
UKcie B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHUE HCII0JIb30BaTh
reOMETPUUECKUE OTHOLICHHUS, HAXOJUTh F€OMETPHUUECKUE BETUUNHBI
(JUTMHa, yroJ, oAb, 00beM) NPH PEIIEHUH 3a1a4d U3 APYrHX
y4eOHBIX IPEIMETOB U U3 PeaIbHOM KU3HU;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, IIPON3BEICHUE BEKTOPA HA YHCIIO,
[pa3iIo’KeHNe BEKTOpa 0 0a3ucy, CKaIsipHOE IPOU3BEICHHE,
BEKTOPHOE IPOU3BEICHUE, YIOJ MEXK/1Y BEKTOPAMU; YMEHHE
MCTIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIM METOA JUIs PELIeHUs
reOMETPUUECKUX 3aJ]1a4 U 3a/1a4 JPYTuX y4eOHbIX IPEMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, ONpeaeInTeIb
MaTPUIIBI, TEOMETPUIECKHI CMBICI OTIPEICTHTEINS,

- YMETh MOJICTUPOBATH PEaJIbHBIE CUTYaIlUH Ha SI3bIKE MATEMATHKH;
COCTABIISAITH BBIPAKEHHSI, ypaBHEHHS, HEPABEHCTBA M HX CHCTEMBI 110
[YCTIOBHIO 3a/1a4H, UCCIIEIOBATh TOCTPOSHHBIE MOJIEIH C
MCTIOJIH30BAHUEM allliapaTa ajareopsl, MHTEPIPETUPOBAThH
[OJTyYeHHBIH pe3ysbTaT; CTPOUTh MaTeMaTHUECKUE MOJIEIH C
[TOMOILIBIO TEOMETPHUUECKUX MTOHATUI U BEIMYMH, PEIIaTh CBSI3aHHbIE
C HUMU NMPAKTUYECKUE 33/1a41; COCTABIATh BEPOSTHOCTHYIO MOJAEIb U
MHTEPIPETHPOBATH OTYYCHHBIA PE3YIIbTAT; pEIIaTh MPUKIIATHBIC
3aga4yn CpeACTBAMH MaTEMaTHYECKOTO aHAIN3a, B TOM YHCIIe
COIMATBHO-YKOHOMUYECKOTO M (PU3NIECKOT0 XapaKTepa,
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- YMEHUE BBIOMpATh MOAXOAIIMI METOT AJIs pEILICHU 3a/1a4H;
[MOHMMAaHUE 3HAYMMOCTHA MAaTEMAaTHKU B U3y4YE€HUU IIPUPOJHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHME PACIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MATEMATUKU B HCKYCCTBE, YMEHHUE IIPUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOI
MaTeMaTHYECKOW HayKH

OK 02 Wcnonb3oBaTh
COBPEMEHHBIE CPEJ/ICTBA MOKCKA,
QHAIIM3a U UHTEPIIPETAluU
MHpOpMaLnK, U
WHG(OPMAIMOHHBIC TEXHOJIOTUN
TSI BBITIOJTHEHUS 3314
npodecCuoOHATbHON

e TeTbHOCTH

B 001acTi IEHHOCTH HAYYHOT'O O3HAHUSA:
-c(hopMHUPOBAHHOCTH MUPOBO33PEHHU,
COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
OCHOBAHHOT'0 Ha JUAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
[10JINKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHHE SI3bIKOBOM M YMTATEIBbCKOU
KyJIbTYpPbl KaK CPE/ICTBA B3aUMOJICHCTBUS MEXTY
UTIOIbMU U TTI03HAHUS MUPA;

- OCO3HAHME LIECHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTB OCYIIECTBIIATH IPOEKTHYIO U
MICCIIEIOBATENBCKYIO AESITENIBHOCTD
MHIUBUAYAJIBHO U B TPYIIIIE.

OBjasieHne YHUBEPCAIbHBIMU Y4EeOHBIMU
[103HABATEIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ HHpOpMaIUei:

- BJIaJIeTh HaBbIKAMH MOJTyYeHHs HH(POpMALUU U3
MICTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIATH IIOUCK, aHAJIN3, CHCTEMATH3ALUIO U
MHTEepIpEeTanio HHPOPMALIUU Pa3IMYHBIX BUJIOB
11 hopM Ipe/ICTaBICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax ¢
y4eTOM Ha3HaueHus: HH(GOpMaIuu U LIeJIeBOU

Ay TUTOPUH, BBIOMpas ONTUMaJIbHYIO (popmy
[Ipe/iCTaBICHUS U BU3yalIH3aliy;

- YMETh OIEPUPOBATh MOHATUSMU: palliOHANIbHAS (QYHKIHS,
rokasaTtenbHasi PyHKLHUA, CTeneHHas QyHKIus, JJorapudmMudeckas
(hyHKIIHS, TPUTOHOMETpUYECKUEe (PYHKITMU, oOpaTHbIC (DYHKIINH;
[YMEHHE CTPOUTH IpadUKK U3yYCHHBIX (PYHKIIMIA, UCTIOIB30BaTh
rpaduKy PU U3YYCHUH TTPOLIECCOB U 3aBUCHMOCTEH, IPH PEIICHUH
3agad U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PEeaTbHOM KU3HHU;
BBIpAKaTh (POPMYJIaMU 3aBUCHMOCTH MEXKIY BEIIMYHMHAMHU;

- YMETb ONEPUPOBATH MOHSATHIMH: TOKIAECTBO, TOKIECCTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUHN U
HEPAaBEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
[pallMoHaNbHBIE, HPPALIMOHANIbHBIE, I0KA3aTeNIbHbIE, CTENICHHBIE,
iorapumMuUecKue, TPHrOHOMETPUYECKIE YPAaBHEHHsI, HEPABEHCTBA U
CHCTEMBI; YMETh pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MMOMOIIIBIO PA3JIMYHBIX TIPUEMOB; PEIIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C ITApaMeTPOM; TIPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI JIJISl pEIICHUS] MATEMaTHYEeCKHX 3aa4 U 337249 U3
[pa3IMYHBIX 00JaCTel HAyKH U peasibHOM JKU3HH;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMU: ABHKEHHE,
MapasiesIbHbIA IEPEeHOC, CHMMETPHS Ha TUNIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOdpa3oBaHKe M0100us, M0100HbIE
(UTyphl; yMETh PacCliO3HaBaTh PaBHBIE U 110100HBIE (PUTYPHI, B TOM
qrCIIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh MCIIOJIb30BaTh
reOMETPHUECKUE OTHOIICHHUS, HAXOJUTh T€OMETPHUECKIE BETHINHBI
(17MHa, yroJul, IUIoIIa b, 00BEM) IIPH PEIICHUH 3a]ad U3 IPYTUX
YI€OHBIX TPEIMETOB H U3 PEATbHOM KU3HU
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- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTh
MH(OPMAIHH, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-3THYECKUM HOPMaM;

- HCIIOJIH30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PELICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX
OpTraHU3AIMOHHBIX 3314 C COOII0IEeHUEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepeXeHus], IPAaBOBbIX U
PTUYECKUX HOPM, HOPM MH(POPMAIIOHHOM
0€301I1aCHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
mHbopManuy, HHOOPMAIIMOHHON 0€30IacHOCTH
ITYHOCTH

OK 03 IInanupoBaTs 1
[peaT30BbIBATH COOCTBEHHOE
podhecCuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeIIPUHIMATENbCKYIO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MCIIO0JIb30BaTh 3HAHUS 1O
(brMHAHCOBON TPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaIHsIx

B o0nacti 1yXx0BHO-HPABCTBEHHOTO BOCTIUTAHUS:
-- c()OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
PTUYECKOTO MOBEICHNUS;

- CIIOCOOHOCTD OIICHUBATh CUTYAIIUIO U
[IPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;
- OCO3HAaHME JMYHOT'O BKJIa/1a B IOCTPOCHUE
yCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTEISIM
1 (M) IPYTHM 4YJI€HaM CEMbH, CO3JIaHUI0 CEMBbU
Ha OCHOBE OCO3HAHHOT'O MPUHATHUS IIEHHOCTEH
CEeMEMHOM )KM3HU B COOTBETCTBHUH C TPATUIUSIMU
HaponoB Poccuu;

OBJajiecHue YHUBEPCATBHBIMH PETYIISITHBHBIMA
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIUS:

- CAMOCTOSITEIHHO OCYIIIECTBIISATh
[M03HABATEIBHYIO JCSITEILHOCTD, BBISBIISATE

- YMETh OIEPUPOBATH MOHATUSAMU: PAIMOHAIBLHEIC, HPPAIIMOHATILHBIC,
MOKa3aTeJIbHbIC, CTCIICHHBIE, JIOTapUPMHUUECKUE,
TPUTOHOMETPHUYECKUE YPAaBHEHHSI U HEPABEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, Mapajienenumnes, npu3Ma, nupamuaa, hpurypa
1 TIOBEPXHOCTh BpAIllEHUs, IIIIUHAP, KOHYC, map, chepa, CeUCHUS
(bUTYpBI BpallleHus, TUIOCKOCTh, Kacatomascs chepsl, MIITHHAPA,
KOHYCa, TUTOIIA (b TOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA,
UITUHPA, TT0MAab chephl, 00beM Ky0a, TPsIMOYTOJIBHOTO
napasuieNienuneia, TupaMuabl, IPU3MbI, IMIUHAPA, KOHYCa, [1apa;
YMEHHE N300pakaTh MHOTOTPAHHUKH U TTIOBEPXHOCTHU BPAIIEHUS, HX
CEUEHUs OT PYKH, C TOMOIIbIO YePTEIKHBIX HHCTPYMEHTOB U
PIEKTPOHHBIX CPEACTB; YMETh pAaClO3HABATH CHMMETPHIO B
MMPOCTPAHCTBE; YMETh paclo3HaBaTh MPaBUIbHBIC MHOTOTPAHHHKH;

- YMETh OIEPUPOBATH MOHATHSIMU: IPSIMOYTOJIbHAS CHCTEMA
KOOPIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEICHUE, YTOJI MEXTy BEKTOPAMH, CyMMa BEKTOPOB,
[MPOU3BEICHNE BEKTOPA HA YHCJIO; HAXOIUTh C IIOMOIILIO0 N3YYCHHBIX
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poOJIeMBbI, CTaBUTh ¥ (POPMYITHPOBATH
COOCTBEHHBIC 33/1a4l B 00pa30BaTEIIHbHOM
NEeATEIbHOCTH U JKU3HEHHBIX CUTYALUX;

- CAMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHUS
[POOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;
crioco0cTBOBaTH (POPMUPOBAHUIO U MTPOSBIICHUIO
[ITPOKOI 3PYIUIINH B pa3HbIX 00JIacTSIX 3HaHUH,
[TOCTOSIHHO TMOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MICTIOJIb30BATh TPUEMBI peIICKCUU TSI OLIEHKH
CUTYalluH, BbIOOpA BEPHOT'O PELICHMUS;

- YMETb OIIEHUBATh PUCKH  CBOEBPEMEHHO
[IPUHUMATDH PEHICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAIBHBIM UHTEJUIEKT, IPEIIOoIaratomui
C(OPMHPOBAHHOCTH:!

BHYTPCHHEN MOTHBALUU, BKIIIOYAOILIECH
CTPEMJICHHE K JTOCTUKEHUIO 1IEJIU U YCIIEXY,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHUE
eliCTBOBATh, HCXO/I U3 CBOUX BO3MOXKHOCTEW;

- SMIIATUH, BKJIIOYAIOIIENH CIOCOOHOCTh IOHUMATh
PMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBAThH
ero MpH OCYIIECTBICHUU KOMMYHUKALIHH,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIUAJIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BBICTPAMBATh OTHOLIECHUS C IPYTHUMH
ITF0TEMH, 3a00TUTBHCS, TIPOSIBIISTH HHTEPEC U
paszpemniaTh KOHMOIUKTHI

(hopMyI1 KOOPMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEKITY JBYMSI
TOUKaMH

OK 04 D¢ dextuBHO
B3aNMOJICHICTBOBATh U PadOTATh

TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTH
1 CAMOOITPCACIICHUIO,

- YMETh OIIEPUPOBATH MOHATHUIMU: CIIyJailHBIA OIBIT U CIly4aliHOE
COOBITHE, BEPOSATHOCTD CIYYaltHOTO COOBITHSI; YMETh BBIYUCIIATH
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B KOJUICKTUBC U KOMaH/I€

-OBJIaJICHE HAaBBIKAMH y4eOHO-

M CCIIEI0BATEIHCKOM, MPOEKTHON U COIMATIbHOM
eI TeIbHOCTH;

OBjazieHne YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) COBMECTHAsl IeITCIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA
KOMaH/THOW ¥ MHIUBUyaJIbHOW PabOTHI;

- MIPUHUMATH IICJIM COBMECTHOM JEATEIHLHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHS TI0
€€ TOCTH)KEHHIO: COCTABIATh IIJIaH IEHCTBUH,
pacrpeenaTh POl ¢ yueTOM MHEHUN
YIaCTHUKOB 00CYKIaTh Pe3y/IbTaThl COBMECTHOM
paboTHI;

- KOOPJIMHUPOBATH U BBIMIOJIHSITH pabOTy B
YCIIOBUSIX PEaTbHOTO, BUPTYAIBHOTO U
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
[MOBE/ICHNE B PA3IUYHBIX CUTYAIHSIX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
MHUI{AATHBHBIM.

OBJaieHne YHUBEPCATBHBIMU PETYIISATHBHBIMH
TEHCTBUSIMMU:

) IpUHSTHE Ce0sl U IPYTHUX JIFOICH:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTHX
ITro1eit pu aHanM3e pe3yabTaToB JIEATEIbHOCTH;
- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIFOAEH
Ha OIINOKH;

- pa3BHBATh CITOCOOHOCTH TOHUMATh MU C
[TO3UITUH JIPYTOro YeJIoBeKa

BEPOSATHOCTH C UCMOJIb30BAaHUEM I'paMuEeCKUX METOJ0B; IPUMEHSATh
(hOopMyJIBI CIIOKEHHSI U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ GOPMYJIBI IIPU PELLICHUU 33/]ay; OLIEHUBATh BEPOSTHOCTH
[peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMHU BETHUUHAMH,
YMEHHE IPUBOIUTH PUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YUCET B
[IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CTETIEHB C LIEIBIM
[oKa3aTesaeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb C
[pallMOHAIbHBIM I10Ka3aTelIeM, CTENEHb C IeHCTBUTENbHBIM
(BeLleCTBEHHBIM) ITOKa3aTeseM, JorapuM 4uciia, CHHYC, KOCUHYC U
TAHT'€HC POU3BOJIBHOIO YUCIIA;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHIMU: TpaduK PYHKIUH,
oOpaTHast QyHKIMS, KOMIO3HLIUS GYHKINH, THHEHHAS QYHKIHS,
KBaJpaTHIHas QYHKIUS, CTETICHHAs! (YHKIUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpHUYECKUE (PYHKINH, 0OpaTHBIE TPUTOHOMETPHUIECKHE
(yHKINH, TTOKa3aTeNbHas U Jorapumudeckas QyHKIUH; YMETh
CTpOUTH rpaguKu (YHKIH, BHITOTHATH MpeoOpa3zoBaHus rpaduKkoB
(b yHKITH;

- YMETb UCIOJIb30BaTh rpaduku GyHKIMN A U3yUEeHUs IPOLIECCOB U
3aBHCUMOCTEH MPH pelIeHUH 3ajjad U3 APYTUX Y4eOHBIX IPEIMETOB U
13 peabHOM KU3HU; BRIPAXKaTh (DOpMyJIaMH 3aBHCUMOCTH MEXKITY
BEITMYNHAMU;

- CBOOOJIHO OTIEPUPOBATH MOHATUSMH: YETHOCTD (DYHKITHH,
MEePUOTNIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTD
(yHKINH, SKCTpeMyM (pyHKIIUH, HauOoJIbIee 1 HAaUMEHbIIIee
BHaYeHUs (YHKLIHUU Ha IPOMEKYTKE; YMETh IPOBOJUTH UCCIIEIOBaHHE
(b yHKITUY;

- YMETb UCIIOJIb30BaTh CBOMCTBA U TpaduKu QYHKIHMIHA /Ui pereHus
YpaBHEHHIA, HEpAaBEHCTB U 33/1a4 ¢ TapaMeTpaMu; W300pakaTh Ha
KOOPJAMHATHOMW IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHUI,
HEpaBEHCTB U UX CUCTEM
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OK 05 Ocy1ecTBisiTh YCTHYIO
1 MMCbMEHHYI0 KOMMYHHUKALIUIO
Ha rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®exnepanuu ¢
y4eToM 0COOEHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOT'O
KOHTEKCTa

B 065acTy 3cTeTHYECKOr0 BOCITUTAHMUS:

- 3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYAs
PCTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA U OOIICCTBEHHBIX
OTHOIIICHUIA;

- CIIOCOOHOCTh BOCIIPUHUMATH PA3JINYHBIC BUIBI
MICKYCCTBA, TPAIULIMU U TBOPYECTBO CBOETO U
IPYTUX HAPOAOB, OLIYIIATh YMOILIMOHAIBHOE
BO3/1€ICTBUE UCKYCCTBA;

- YOKJICHHOCTh B 3HAYMMOCTH JIJISl JINYHOCTU U
00I111ecTBa OTE€UECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAULUN U
HApOJHOI'O TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BHIAX
MICKYyCCTBAa, CTPEMJICHUE MIPOSIBIIATH Ka4eCTBa
TBOPUYECKOMN JTUYHOCTH;

OBnazieHue YHUBEPCATIbHBIMU
KOMMYHUKATUBHBIMU JEHCTBUAMM:

a) oO1eHue:

- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCeX cdepax
PKU3HH;

- pacrio3HaBaTh HEBEpOAJIbHBIE CPEJICTBA
0O0I1IIeHN s, TOHUMATh 3HAUYEHUE COITUATBHBIX
3HAKOB, PACIIO3HABATH MPEATOCHUIKH
KOH(MIMKTHBIX CUTYAIl U CMSATYATh KOH(QIUKTHL;
- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY
3pPEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

- YMETb ONEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHUECKOE,
MearaHa, HauboJblee 1 HaMMEHbIIee 3HAUCHUs, pPa3Max, TUCTIEPCHS,
CTaH/IapTHOE OTKJIOHEHHE YMCIOBOr0 HabOpa; yMEHNE U3BIIEKATh,
MHTEPIIPETUPOBATh UH(POPMALINIO, TPEICTABICHHYIO B Ta0IUIaX, HA
muarpammax, rpadukax, OTpaXkaroulyto CBONCTBA pealbHbIX
MPOIIECCOB U SBIICHUII; MPEACTABIATH HHGOPMAIUIO C TOMOIIBIO
Ta0JINIl U AUarpaMM; UCCIIeI0OBaTh CTATUCTHYECKHE JaHHbIE, B TOM
qrcIie ¢ IPUMEHEHNEM rpaUIecKuX METOIOB M DIIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATUSIMH: TOUKA, PSAMasi, IJIOCKOCTh,
[IPOCTPAHCTBO, IBYTPaHHBIN yroJjl, CKPELIUBAIOLIUECS MPSMBIE,
MapajyIeIbHOCTh U MEPIEHIUKYIIPHOCTD NPSAMBIX U INIOCKOCTEH,
[YTOJI MEXAY MPSAMBIMH, YTOJI MEXAY MPSAMOM U TUIOCKOCTBIO, YTOJI
MEXY IUNIOCKOCTSMH, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH,
[pAcCTOsTHUE MEXAY MPSMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMU;

- YMETh HCIIOIh30BaTh MPHU PEIICHUH 3a/1a4 U3yuYeHHBIE (DaKThl U
TEOpEMbI JIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKpPY’KaroIlero Mupa

OK 06 ITposBisATh rpax1aHCKO-
MaTPUOTHYECKYIO TO3ULIHIO,
NIEMOHCTPHPOBATH OCO3HAHHOE
[IOBEJICHUE HA OCHOBE
TpaJULHOHHBIX

- OCO3HAaHHE 00YYAIOIIUMHUCS POCCUHCKON
FpaKIaHCKOW UJICHTUYHOCTH;

- IIeJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHEH
[MO3UIINH JTUYHOCTH Ha OCHOBE JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN Hapoa0B Poccuiickoi

- YMETh OIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAIIPHOE MPOU3BEACHUE, YTOJ MEXAY BEKTOPAMH, CyMMa BEKTOPOB,
[TPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJUTh C MMOMOIIBIO N3YYEHHBIX
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00I1[eYeIOBEYECKUX [IEHHOCTEM,
B TOM YHCJIC C YICTOM
rapMOHHU3aIUN
MCKHAIIMOHAJIBHBIX U
Me)erJII/II‘I/IO3HbIX OTHOHICHI/IP'I,
HpHMeHﬂTB CTaH,HapTBI
AHTUKOPPYILIMOHHOTO
[TOBEICHUS

Denepanyu, UICTOPUIECKUX U HAIIMOHATBHO-
KyJIbTYPHBIX TpaaAuLUi, GOPMUPOBAHUE CHCTEMBbI
3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO MUPOBO33PEHUS,
[IPaBOCO3HAHUS, SKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIEJIU U CTPOUTH
PKU3HCHHBIC ITJIaHBI,

B yacTu rpa)kaaHCKOro BOCITUTAHUS:

- 0OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
[IPaBOIOPSIIIKA;

- IPUHATHE TPAJAULIMOHHBIX HAlIMOHAIIBHBIX,
O6HIG‘-I€JIOBC‘-IGCKI/IX F'YMaHUCTHYCCKUX U
JICMOKPATUYCCKUX HGHHOCTeﬁ;

- TOTOBHOCTbH ITPOTHBOCTOATH UACOJIOTNU
HKCTpeMU3Ma, HAI[MOHAIN3Ma, KCEHO(POOHH,
ITMCKPUMUHALIUY IO COIIMAIbHBIM, PEIUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO J€STEIBHOCTH B
MHTEepecax rpaXkAaHCKOro o0IecTBa, y4acTBOBATh
B cCaMOYMpaBJICHUH B 00111e00pa3oBaTeIbHON
opraHnu3anvii U JCTCKO-IOHOICCKUX
OpTaHU3aIMIX;

- YMEHHE B3aUMOJICHCTBOBATD C COIIMATLHBIMHU
MHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIUAMU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOI
e TebHOCTH;

MMATPUOTUYCCKOI'O BOCIIUTAHUA:

- COpMUPOBAHHOCTH POCCUMCKON TpakTaHCKOMN
MICHTUYHOCTHU, ITIAaTPUOTU3MA, YBAXKCHUA K CBOEMY
HapoXy, YyBCTBA OTBETCTBEHHOCTH IIEPEN

(hopMyI1 KOOPMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEXKTY JBYMSI
TOYKaMHU;

-yMETh BBIOUPATh MOAXOAAIIUN U3y4YEHHBIA METO AJIsl PeIICHUS
3a/la4yr, paclo3HaBaTh MaTeMaTHUECKHUe (DaKThl 1 MAaTEMaTHICCKIE
MOJICJIM B PUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE;
[YMEHHUE IPUBOJUTH IPUMEPBI MATEMATHUYECKUX OTKPBITHIA
[POCCUIICKOM ¥ MUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH MOHATUIMU: CIIyYailHBIM ONBIT U CIy4aliHOE
COOBITHE, BEPOATHOCTD CIYYaHOTO COOBITHSI; YMETh BBIYUCIIATH
BEPOSATHOCTH C UCIOJIB30BAHUEM IPaPUUECKUX METOOB; IPUMEHSThH
(hOpMyIIbI CIIOKEHUSI U YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOPHBIE
(hakThl 1 GOpMYIIBI IPU PEIICHUH 3a]1a4; OLICHUBATh BEPOSITHOCTH
[peaTbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHBIMU BETMYMHAMU;
YMEHHE TPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET B
[IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX
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PonunoI, ropanocTu 3a cBoM Kpai, cBoto Poauny,
CBOU SI3bIK M KYJIBTYPY, IPOIILIOE U HACTOAIIEE
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

- ICHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U MIPUPOTHOMY
HacJIeANI0, TaMsATHUKAM, TPAIULIUSIM HAPOIOB
Poccun, noctuxxenusam Poccnn B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

- HJIeiiHas YOSKIEHHOCTh, TOTOBHOCTb K
CiIyeHuro U 3ammre OTedecTna,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

OCBOEHHBIE 00YJAIOIIUMHUCA MEXKIPEIMETHBIC
[OHSTHS U YHUBEPCAIbHBIC YU€OHBIE ICUCTBUS
(perynaTuBHBIC, TO3HABATEIIbHBIC,
KOMMYHHKATHUBHBIE);

- CIOCOOHOCTh MX MCIIOJIb30BaHUS B
[103HABATEJILHOM M COI[MAIbHOMN MTPAKTHKE,
FOTOBHOCTb K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO
1 OCYILIECTBICHUIO YUYeOHOH 1eATeIHbHOCTH,
OpraHu3alyy yaeOHOro COTPYAHUYECTBA C
[eJaroru4YeCKUMH paOOTHUKAMU U CBEPCTHUKAMH,
K YJaCTHIO B IOCTPOCHUU UHIMBHUAYATHHOM
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
CCIIEI0BATENBCKOM, IIPOEKTHOM U COLMAIIBHOU
eI TeIbHOCTU

OK 07 CogeiicTBoBaTh
COXPAHEHHUIO OKpYKaroLen
Cpelbl, pecypcocOepexeHHIO,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO

- HE IPUHUMATh JEHCTBUS, IPUHOCALINE BPEN
OKpY>Karollen cpere;

- YMETb POTHO3UPOBATH HEOIATOMPUSITHBIE
PKOJIOTMYECKHE MTOCIEACTBUS IPEATPUHIMAEMBIX
IENCTBUN, TPEAOTBpALIATh UX;

- PAaCLIMPUTB OIBIT ACATEIBHOCTH 3KOJIOTUYECKON

- YMETb ONEpPUPOBATH MOHATHAMMU: (PYHKIMS, HETIpephIBHAsL (YHKIINA,
[IPOW3BO/IHAS, IEPBOOOPA3HAs, ONIPE/IETICHHbBIN HHTErPajl; YMETh
HaXOIUTh MPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIMM, UCTIONB3YS
CIpaBOYHbBIE MaTepUAJIbl; UCCIEA0BATh B IPOCTEHIINX CITydasx
(hyHKIIMM Ha MOHOTOHHOCTh, HAXO/IUTh HAaNOOJIbIIINE U HAUMEHBLINE
BHaueHUs! QYHKIHUI; CTPOUTH Ipa) KK MHOTOUJIEHOB C
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MPOU3BOCTBA, YP(HEKTUBHO
EeliCTBOBATh B YPE3BbIYAMHBIX
CUTYyaIUsIX

HaTPaBICHHOCTH;
- pa3pabaThIBaTh TUIaH pEUIeHUs MTPOOJIEMBI C
[YIETOM aHaJIM3a MMEIOIINXCSl MATEPUATBHBIX U
HEMaTEPUaAIbHBIX PECYPCOB;

- OCYIIECTBIIATH LIEJICHANPABICHHBIN TIOUCK
[epeHoca CpeICTB U CIIOCOOOB JICHCTBHS B
podeccnoHabHYIO Cpeny;

- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH;

- [IpeyIaraTh HOBBIC IPOEKTHI, OLICHUBATh UICH C
[1O3UIIMK HOBU3HBI, OPUTUHAILHOCTH,
[PAKTUYECKON 3HAUMMOCTH;

- 1aBaTb OLICHKY HOBLIM CUTYyallUsIM, BHOCHUTH
KOPPECKTHUBBI B ACATCIIbBHOCTh, OLICHHUBATDH
COOTBETCTBHE PE3YIHTATOB LIEISIM

MCTIOJIB30BaHUEM arliapaTa MaTeMaTHYeCKOro aHaJN3a; IPUMEHATh
MPOM3BOAHYIO PY PEIICHUH 3a/1a4 Ha ABMKCHHUE; PEUIATh MIPAKTHKO-
OpPHEHTHPOBAHHBIC 33/1a4X Ha HAHOOJIbIINE ¥ HANMEHbBIINE 3HAYCHNUS,
Ha HAXOX/ICHUE MyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OIICpUPOBATH MMOHATUAMM: IBUIKCHUC B IPOCTPAHCTBC,
0100HbIe (PUTYPHI B IPOCTPAHCTBE; UCIIOJIb30BAaTh OTHOIICHUE
[UTO0IIA/Iei TOBEPXHOCTEH 1 00BEMOB OJJOOHBIX (DUTYp IPHU PEIICHUU
3anay;

- YMETh BBIYHMCIISTH T€OMETPUYECKHIE BEIMUMHBI (JJTMHA, YTOI,
I01I1a1b, 00BEM, IUIOIIA/Ib TIOBEPXHOCTH ), HCIIOIb3YS U3YUCHHbIC
(bOpPMYJIBI 1 METO/IBI

[1K 1.3. [IpoexTrpoBartb
KOHCTPYKTHUBHBIE 3JIEMEHTBI
AQBTOMOOMJIBHBIX ~ JIOPOT |
a3pOJPOMOB;

[1K 1.4. ITpoexTupoBath
TPAHCHIOPTHBIE COOPYXEHUS U
X AIIEMEHTHI Ha|
ABTOMOOMJIBHBIX ~ JIoporax
a’pOopoMax.

HaBbiku:

FEOJE3NYECKUX U F€OJIOrMYECKUX U3bICKaHUX;
BBINIOJTHEHUH Pa30MBOYHBIX PadoT.

YmeHnus:

BBIMOJIHATh pabOTy IO TMPOJIOKEHUIO TPacChl HA
MECTHOCTH M BOCCTAHOBJIICHMIO  TpPacChl B
COOTBETCTBUU C IIPOEKTHOW JJOKYMEHTALMEH;
BECTU u oopMIIATH JIOKYMEHTAIUIO
M3BICKATEIbCKON apTHH;
[IPOCKTUPOBATh IIJIaH TPacCCHI,
MorepevHble MPOPUIN JOPOTH;

MNpOAOJIBHBIC U

[IPOU3BOAUTH TEXHUKO-DKOHOMHYECKHE
CpaBHEHUS,
[OJIb30BaTHCSA COBPEMEHHBIMU cpeacTBamu

BEIYHCIIMTETEHON TEXHHUKU,

M10JIb30BATHCS NIEPCOHATIBHBIMM KOMIIBIOTEPAMH U
nporpaMMaMM K HHM II0 IIPOEKTHPOBAHUIO
ABTOMOOMIIBHBIX JJOPOT U a3POIPOMOB;

-BJIaJIETh METOIAMHU JI0KA3aTENbCTB, AITOPUTMAMU PELICHUS 33/1a4;
yMeHue (pOopMyJIHpOBaTh ONPEAEIICHUS, AaKCHOMBI U TEOPEMBI,
MPUMEHSITh UX, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIECHUS B XO€
pelIeHNus 3a1a4;

- YMETb ONEPUPOBATh MOHATUSAMU: CTETIEHDb YHCIIA, IOTapU(pM UnCIia;
YMEHUE BBITIOJIHATH BHIUMCIIEHUE 3HAYSHUH U ITpeoOpa3oBaHus
BBIPAXEHUI CO CTETIEHAMH U JiorapudMamMu, IpeoOpa3zoBaHUs
POOHO-pallMOHATIBHBIX BBIPAKEHUI;

- YMETb ONEPUPOBATh MOHATUSAMU: palllOHAJIbHBIE, HPPALMOHAIILHBIE,
roKa3aTesbHbIe, CTENIEHHbIE, JJorapupMUUEcKue,
TPUTOHOMETPUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIEPUPOBAThH MOHATUAMHU: QYHKIIMS, HETIPEPBhIBHAS (QYHKLINUA,
MPOM3BOJIHAS, IEPBOOOPA3HAs, ONIPEEICHHbII UHTErpa; yMETh
HAXO/JUTh MPOU3BOHBIEC FTIEMEHTAPHBIX (PYHKIIMHA, UCTIONB3YS
CIIpaBOYHbBIE MaTepUabl; UCCIEA0BATh B MPOCTEHIINX CIIydasx
(yHKIIMY HA MOHOTOHHOCTb, HAXO/AUTh HAUOOJBIINE U HAUMEHbIINE
BHaYeHUS PYHKIHI; CTPOUTH Ipa)K1 MHOTOYJIEHOB C
MCIIOJIb30BAaHUEM arrapaTa MaTeMaTHYeCKOro aHaIu3a; IPUMEHSTh

0(OPMIIATH MPOEKTHYIO JOKYMEHTAIHIO.

MPONU3BOJHYIO ITPHU PCIICHUHU 3a/1a4 HAa IBUKCHHUC; PCIIATh NPAKTHUKO-
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3HaHusa:

M3BICKaHUSI aBTOMOOWIIBHBIX JOPOT U a3POJIPOMOB,
BKJIIOYass TICOJEC3HYCCKHEC M  TI'€OJIOTHYCCKHC]
WM3LICKAHK,

OTIpesieieHne 3KOHOMUYECKOH 3¢ddexTuBHOCTH
MPOEKTHBIX PELICHUIA;
OLICHKY BJIMSAHHA p33pa6aTbIBaeMBIX MMPOCKTHBIX

pelieHnit Ha OKPYXKAIOUIYI0 Cpeay.

OpUEHTHPOBAaHHBIE 33/1a4M HA HAUOOJIbIINE U HAMMEHBIIINE 3HAUYCHUS,
Ha HaXOJK/ICHHE IYTH, CKOPOCTH U YCKOPECHNS;

- YMETh OIIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs (PYHKINS,
MoKasaTenbHast QYHKIHS, CTeNeHHast (QyHKIU, JorapudMuaecKas
(byHKLMS, TPUTOHOMETpUYECKUe PyHKIIUHN, 0OpaTHbIe (GYyHKINH;
YMEHHE CTPOUTH I'pauKH U3y4eHHBIX (DYHKIHUI, HCIIOIH30BAThH

rpad UKy MPU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IIPH PEILICHUN
3aaad U3 APYrux ydeOHBIX MPEAMETOB U 33134 U3 PeabHOM JKU3HH;

[1K 3.3. BeimoaHeHne pacyeToB
TEXHUKO-IKOHOMUYECKHUX

[TOKa3aTeseu CTPOUTEIBCTBA
AQBTOMOOMJIBHBIX ~ JIOpOT |
A3pOIPOMOB.

HaBbIKH:
[MPOCKTUPOBAHUH, OPTaHW3allUd W COOJIIOJICHUH

TEXHOJIOTUU CTPOUTEIIBHBIX padoT;

Ymenus:

CTpOI/ITI), conepmaTb u peMOHTI/IpOBaTI)
ABTOMOOMJIbHEIE JIOpOTH, TPAHCHOPTHHIE
COOPYKEHHUS U a3POJIPOMBI;

CaMOCTOATENIbHO  (OpMHUPOBATh  3a7a4dl  H

ONpeAesTh CIocoObl WX pelIeHHs B paMKax
rpodeccnoHanIbHON KOMITETEHIUH.

SHanud:
OCHOBHBIE [IOJIOKEHUS o OpraHH3aIiu
[MPOM3BOJICTBEHHOTO TpOIlecca CTPOUTEIHCTBA,

[PEMOHTA M COJEpXaHUsA aBTOMOOMJIBHBIX JIOPOT,
TPAHCIIOPTHBIX COOPYKEHUI U a3POIPOMOB;

[OPSII0K MaTepHaIbHO-TEXHUYECKOTO
oOecrnieueHnss 00BbEKTOB CTPOUTEILCTBA, PEMOHTA U

COJlEpKAHUS;
KOHTpOJIb 34 BBINOJHEHUEM TEXHOJIOIMYECKUX
OIICPALINIA;

[TOPSAIOK obecrieueHus JKOJIOTHYECKOH]
0€30MaCHOCTH MpPU CTPOUTENILCTBE, PEMOHTE WU
COJIEP/KaHUU ABTOMOOMJIbHBIX JIopor 51
a>pOJIPOMOB;

MOpSAIOK OpraHu3aluy paboT Mo OOecreueHuto
0€30MaCHOCTH JIBM>KEHUS

BBIpAKaTh (OPMYIIaAMHU 3aBUCHMOCTH MEXy BETMUYNHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA
[IPOLIEHTHI, JOJIM U YacTH, Ha IBUKEHHUE, pabOTy, CTOUMOCTb TOBapOB
W YCIIyT, HAJIOTH, 33J]aud U3 00JIaCTH yIpaBIEHUsI JUUYHBIMU U
ceMEIHBIMU (PMHAHCAMM); COCTABIISATH BbIPAXKEHUS, YPABHEHMUSI,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4M, UCCIIEN0BATh
[OJy4EHHOE PELICHUE U OLEHUBATh IIPABIONO00HOCTh PE3yJIbTATOB;
- YMETh OIlEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUUYECKOE,
MearaHa, Haubosblliee M HAMMEHbIIee 3HaYeHUs, pa3Max, AUCIIEepCHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIOBOTr0 HabOPa; yMETh U3BJIEKATh,
MHTEPIPETUPOBATh MHPOPMALIMIO, IPEACTABICHHYIO B Ta0/INIIaxX, HA
muarpaMmax, rpadukax, OTpaXkarollyto CBOMCTBA pealbHbIX
MIPOLIECCOB U SBJICHUN; MPEACTABIATh UH(OPMALIUIO C TOMOIIbIO
TaOJIUI] U AUarpaMM; UCCIIE0BaTh CTATUCTUYECKHE JaHHbIE, B TOM
qrclie C IPUMEHEHHEM IrpapuuecKux METOAO0B U AJIEKTPOHHBIX
CPEICTB;

- YMETb ONIEPUPOBATH IMOHATHUAMMU: CIIYHalHBIA ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; yMEHHE BBIUUCIISATh
BEPOATHOCTH C UCIIOJIb30BaHUEM TpauUeCKUX METO/I0B; IPUMEHSITh
(OpMYIIbI CIIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIE
(bakTbl 1 GOPMYIIBI IPU PELIEHUH 3a7a4; OLIEHUBATh BEPOSITHOCTH
[peasbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4YaifHBIMHU BEJTHUNHAMM;
YMEHHE MPUBOAUTH IPUMEPHI MPOSBIECHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMETh ONIEPUPOBATH MMOHATHUAMM: TOUKA, IPsAMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YOI, CKPEIMBAIOLIUECS MIPSIMBIE,

[1K 4.5 BrinosiHeHUE pacyeToB
TEXHUKO-DKOHOMHUYECKUX

HaBbIKH:
[TPOU3BOJICTBE PEMOHTHBIX PaObOT aBTOMOOMIBHBIX

MoKa3areyiell peMOHTa

MMapaJuIeIbHOCTh U MEPIIEHIUKYISPHOCTD MPSIMBIX U IUIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJI MEXAY IIPSAMOMN U IUNIOCKOCTBIO, YTOJI

TOpOT 1 a3pOIPOMOB.

MCIKAY MIIOCKOCTAMU, PACCTOAHUC OT TOUKH O INIOCKOCTH,
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aBTOMO6I/IJIBHBIX aopor u
A’POJIPOMOB.

[1K 5.1. Ilnanuposars,
ONTUMU3UPOBATH U
pacrpenessaTh
[TPOM3BOICTBEHHBIE 3aaHH
MEXy OpUragamu, 3BeHbsIMH U
OTJIETbHBIMU PA0OOTHUKAMH;
[1K 5.2. KonTponupoats
BBITIOJTHEHHE
[IPON3BOJICTBEHHBIX 3a4a4
OpuragamMu, 3BEHbSIMU U
OTJEbHBIMU PaOOTHUKAMU;
[1K 5.3. OcyiecTBisTh aHAIN3

YMmeHus:

OLICHWBATb W  AQHAJIM3UPOBATb  COCTOSIHUE
ABTOMOOWMJIBHBIX JIOPOT W adpPOJPOMOB U WX
COOPYKEHHUI;

pa3pabaThIBaTh TEXHOJIOTUYECKYIO

[1OCIIEI0BATEIBHOCTD MPOLIECCOB MO COJCPIKAHUIO
[Pa3JIMYHBIX  THUIIOB HOKprTI/Iﬁ U 3JICMCHTOB;
00ycTpoiicTBa JOPOT U a3POIPOMOB;

OIPCACIIATh BUABI pa60T, nmomICKalue rmpueMKe, 1
OLICHUBATh KauyeCcTBO pPEMOHTa U COJEp’KaHus
ABTOMOOMIIBHBIX JIOPOT U a3POAPOMOB.

3HaHuA:

OCHOBHBIC IIpaBWJIa OLCHKH COCTOSAHHA OOPOr,
Q’pOJIPOMOB M MX COOPYKEHHUHU, KiaccuPUKAIUIO
pabot o PEMOHTY u COZIePIKAHUIO
ABTOMOOMIIBHBIX JOPOT M a3POJPOMOB;
TEXHOJIOTUIO pabor 1o COJIEP’KaHUIO
ABTOMOOMIIBHBIX JOPOT M a3POJPOMOB;
TEXHOJIOTUI0 PEMOHTAa AaBTOMOOWJIBHBIX JIOpPOT U
a’pOIPOMOB;

[paBWjla NPUEMKH M OLEHKH KadecTBa padoT
[0 PEMOHTY M COJAEPKAHUI0 aABTOMOOUIIBHBIX
TOpOT M a3pOJIPOMOB;

[paccTOSIHUE MEXY MPSMBIMU, PACCTOSIHUE MEXKAY IIIOCKOCTSIMU;
YMEHHE HCITI0JIb30BaTh MPH PEIICHUN 33]1a4 U3ydeHHbIE (PaKThl U
TEOopeMbl IJITAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYXKaroIIero MUpa;

- YMETb OIIEPUPOBATh MMOHATUSAMU: MHOTOTPAHHUK, CEYEHHE
MHOTOTpaHHHKA, Ky0, apaienenume], npu3Ma, nupamuza, Gurypa
M TIOBEPXHOCTH BpAIEHUs, HWINHAP, KOHYC, map, cepa, ceueHus
(burypsl BpaleHus, MIOCKOCTb, Kacarolasics cGepbl, HUIUHAPA,
KOHYCa, IUIOIIA/lb IOBEPXHOCTU MUPaMUbl, IPU3MbI, KOHYCA,
UIMH]IPA, TIomanb chepsl, 00beM Kyda, MpsSIMOYTroJIbHOTO
napajulesenunes1a, TMpaMuibl, IpU3Mbl, HUJIMHAPA, KOHYCA, 1apa;
YMEHHE U300pakKaTh MHOTOTPAHHUKH U TOBEPXHOCTHU BpaIllEHUs, UX
CEUEHHUS OT PYKH, C IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U
HIIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE PAcIO3HABAThH [IPABUIIbHBIE MHOI'OIPAHHUKY;
- YMETh ONEPUPOBATH MOHSATUSMU: ABHKEHUE B IPOCTPAHCTBE,
110100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
rIonIaiel MoBepXHOCTEN U 00beMOB OJOOHBIX (UTYD NP PELICHUH
3ajay;

- YMETh BBIYUCIIATH TEOMETPUUECKUE BETHUMHBI (IJIMHA, YTOJ,
rioIaib, 00bEM, MJIOIIAAb IOBEPXHOCTH ), UCIIONb3Yys N3YUECHHbIE
(bOpMYITBI U METO/IBI;

- YMETb ONEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIsIpHOE MPOM3BEICHUE, YTOJI MEXKAY BEKTOPaMU, CyMMa BEKTOPOB,

TEeXHUYECKUN y4der u MacrnopTU3ALHUIO
ABTOMOOMIIBHBIX JIOPOT U a3POJAPOMOB.

HaBbIku:

COTJJacoBaHUs  OOBEMOB  TMPOU3BOICTBEHHBIX

3alaHuil U TUIAHUPOBAaHUS TMPOU3BOJICTBEHHBIX
paboT; MPOBEPKH TOTOBHOCTU OOOPYIOBAaHHS HA

CTPOUTEITHLHOM YUYaCTKe; OIIpECIICHUE]
[OTpEeOHOCTH MIPOM3BOJICTBA JIOPOKHBIX
CTPOUTETBHBIX pabot B MaTepuaIbHO-

TEXHUUECKHUX pecypcax.

YMEHMSsI: OCYIIECTBIISTh OIIEHKY COOTBETCTBUS]]
00HEMOB MPOU3BOJACTBEHHBIX 3aJIaHuM 151
KaJICHIapHBIX TUIAHOB MTPOU3BOJICTBA OJHOTUIHBIX]

[paboT HOPMATHBHBIM TPEOOBAHUSIM K TPYAOBBIM H|

[TPOU3BEICHNE BEKTOPA HA YNCJI0; HAXOJUTh C TOMOLIBIO U3YYEHHBIX
(hbopMyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMS
TOYKaMU;

- YMETb BBIOMPATh MOAXOAIIMMI N3YUEHHBINH METO JIIsl pEIIeHUs
3aJjauy, pacro3HaBaTh MaTeMaTH4ecKue (GakThl 1 MaTEMAaTHYECKHE
MOJIETN B IPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE;
YMEHME IPUBOJANUTH IPUMEPBI MATEMAaTHUECKUX OTKPBITHH
[POCCHIICKOM M MUPOBOW MaTEMaTUYECKON HAyKH.

- YMETb OIIEPUPOBATh MOHATUAMU: ONPEAEIEHUE, aKCHOMa, TEOPEMA,
CJIEZICTBHE, CBOMCTBO, IPU3HAK, I0KA3aTEIbCTBO, PABHOCUJIbHBIC
(bopMyIUpOBKH; yMeHue GOpMyINpoBaTh 0OpaTHOE U
[IPOTUBOIOJIOKHOE YTBEPKACHHUE, IPUBOJUTH IPUMEPHI U
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CTPOUTEBHBIX MPOIIECCOB U
[POU3BOCTBEHHBIX ONEPAITHi
Ha CTPOUTEILHOM yYacTKe.

MaTepuaibHO-TEXHUYECKUM pecypcawm;
OTIpeeIsATh COCTaB U 00BEMBI BCIIOMOTaTENbHBIX

[IPOM3BOJICTBA OJIHOTHUITHBIX CTPOUTEIBHBIX PadoT;
[IPOU3BOAUTh JOKYMEHTAJIbHbBINA, BHU3YaJbHbIA U

MHCTPYMEHTAJIbHBIN KOHTpPOJIb KauecTBa
CTPOUTEIBHBIX MAaTepHUaJIOB, KOHCTPYKIIHUH,
u3nenuii, oOopynoBaHUS W JIPYTHMX  BHJOB

MaTepUaIbHO-TEXHUYECKUX peCypcoB.
BHAHUSA: TPEOOBAHUS HOPMATHUBHBIX TEXHUYECKHUX
JTOKYMEHTOB K  IPOM3BOACTBY  JOPOYKHBIX
CTPOUTENBHBIX PA0O0T; MPHUHIMIIBI OPraHu3aluu
KOMILUIEKCHBIX u CIIELIMATM3UPOBAHHBIX
[IPOM3BOJICTBEHHBIX 3BEHBEB U OpHUTraj; MOPSI0K
Pa3padOTKU M COTJIACOBAHUS MPOU3BOACTBEHHBIX
3aJlaHUil W TJIaHOB MPOHM3BOJACTBA (OMEPATUBHBIX
[J1aHOB, IIJJAHOB MOTPeOHOCTH B  pecypcax,
rpaduKkoB); MeETOABl pacueTra TPYIOBBIX U
MaTepUaIbHO-TEXHUYECKUX pecypcos,
HEOOXOMUMBIX  JUIsl  BBIMOJIHEHHS  0OBEMOB,
[IpEAYCMOTPEHHBIX MIPOU3BOACTBEHHBIMH|
3agaHUAMU u KaJICHJapHBIMU niaHamy|
[IPOM3BOJICTBA JOPOKHBIX CTPOUTEIBHBIX PAlOT;
TpeboBaHuUs HOPMAaTUBHBIX TEXHUYECKUX
TTOKYMEHTOB, OIPEACIAIOMMNX COCTAB M IMOPSAOK]
00ycTpoiicTBa JIOPOKHOU CTPOUTENBHON
[JTONIAJKH; BBl 1 TEXHUYECKUE XAPAKTEPUCTUKH
TEXHOJIOTMYECKOU OCHACTKH (3aIIMUTHBIX
pUCIOCOOICHHUM, KPEIEHUH CTEHOK KOTJIOBaHOB
1 TpaHILEH ).

KOHTPIPUMEPDI, UCIIOJIB30BaTh METOJI MATEMAaTUUECKOW UHIYKIIUU;
MPOBOAMTD JOKA3aTENIbHbIE PACCYKACHUS IIPU PELICHUH 3a]1aY,

paboT MO MOATOTOBKE M 0OOPYNOBAaHHMIO y4YaCTKAOLIEHUBATH JOTHUECKYIO MPABUIBHOCTD PACCYKICHHIA;

- YMETh OIIEPUPOBATh MOHATUAMU: MHOXKECTBO, IIOJJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMU; YMEHUE UCII0Ib30BaTh TEOPETUKO-
MHOECTBEHHBIH anmnapar AJs ONUCAHUS PEAbHBIX MPOLIECCOB U
SIBIICHUI TIPY PEIICHUH 3a/1a4, B TOM YHUCIIE U3 APYTHX y4eOHBIX
[IPEIMETOB;

-YMETh OIEPUPOBATh MOHATUSAMU: HATYPAJIbHOE YUCIIO, LI€JI0€ YHUCIIO,
0CTaTOK 10 MOJYJII0, PAallMOHAJIEHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, L€JIbIX, PALIMOHAJIBHBIX, 1€HCTBUTEIbHBIX
YHCeN; YMEHUE HCII0JIb30BaTh MIPU3HAKU JIETUMOCTH, HAUMEHBIINH
0011 1eUTeNs U HAaUMEHblIee o011iee KpaTHoe, anroputM EBxinia
[IpU PELICHUH 33/1a4; 3HAKOMCTBO C pa3IMYHBIMU ITO3UIITOHHBIMU
CUCTEMaMU CUUCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHSMHU: CTETIEHb C LIEJIBIM
[OKa3aTeieM, KOpeHb HaTypalbHON CTENIEHU, CTENEHD C
pallOHAJILHBIM [10Ka3aTelleM, CTENEHb C JIeHCTBUTEbHBIM
(BelLleCTBEHHBIM) IIOKa3aTeseM, JIorapuM 4ucia, CHHYC, KOCUHYC U
TaHI'€HC [TPOU3BOJIBHOTO YHUCIIA;

- YMETb ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUI U
HEPABEHCTB, PABHOCUJILHOCTh YPaBHEHUH, HEPABEHCTB U CUCTEM,
pallMOHaIbHbIE, UPPALIMOHAJIBHBIE, I0KA3aTEIbHBIE, CTEIIEHHBIE,
nmorapu@muueckrue, TPUrOHOMETPUYECKUE YPABHEHM I, HEPaBEHCTBA U
CHUCTEMBI; YMEHHE PEILIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MOMOUIBIO PA3JIMYHBIX IPUEMOB; pEeIIaTh YPaBHEHUsI, HEPABEHCTBA U
CHUCTEMBI C IAPAMETPOM; IPUMEHATH YPAaBHEHUSI, HEPABEHCTBA, X
CUCTEMBI JJIsl PeIICHUS] MaTeMaTUYEeCKUX 3a/1a4 U 3a/1a4 U3
pa3NUYHBIX 001acTe HAYKU U peasIbHOM KHU3HH;

YMEHHE HCII0JIb30BaTh rpaUKu PYHKIMHA ISl U3yUEHHSI IPOLIECCOB U
3aBUCUMOCTEH MpH PEeLICHUH 3ajiay U3 IPYTUX YUeOHBIX IPEIMETOB U
13 pealibHOM JKU3HM; BBIPAXKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY
BEIMYUHAMU;

YMEHHE HCITI0JIb30BaTh CBOMCTBA U rpauKu QYHKIMMI U1l pelieHus

ypaBHEHHUI, HEPABEHCTB U 3aJlay ¢ MapaMeTpaMu; n300paxaTh Ha
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KOOPJAMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUM YPaBHEHUH,
HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTD,
apuMeTHyecKas Iporpeccus, FreoMeTpuyecKas porpeccus,
OeckoHeuHO yOBIBatOIasi TEOMETPUYECKast IPOTrpeccusi; yMeHHE
3a[1aBaTh II0CIEN0BATEIBHOCTH, B TOM YUCIIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUIs UCCIIEA0BAaHUS (PYHKIMHA,
IS HAXOXKIACHUS HAaWIy4dllero PEeIeHUs B IPUKIIAIHBIX, B TOM YHUCIIE
COLIMAIbHO-3KOHOMHUYECKUX U (PU3NYECKUX 3a]jadax, 1Jis
ONpeieNIEHUs] CKOPOCTH U YCKOPEHUS; HaXOAUTD IUIOMIaU U 00BEMBI
(uUryp c MOMOIIBIO HHTETpaja; MIPUBOJUTH IPUMEPHI
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TOMOIIBIO Au(epeHIranbHbIX
YPaBHEHU;

- YMETb OIIEPUPOBATH IMOHATUAMU: KOMIIJIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILJIEKCHOTO YHCIIa, (popMa 3arrich KOMIUIEKCHBIX YHCEell
(reomeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas); yMeTb
MPOU3BOIUTH APU(PMETHIECCKUE TCHCTBHS C KOMIUIEKCHBIMU YHCIIAMHU;
[IPUBOAUTH IIPUMEPHI UCIIOJIb30BaHUA KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJTHO ONIEPUPOBATh MOHATUSAMU: CPEHEE
apumeTHyecKoe, MeJiaHa, HanOoJblllee U HauMEHbIlIee 3HaUeHUs,
pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKJIIOHEHUE JJIs ONIMCAHUS
YUCJIOBBIX JAHHBIX; YMEHHUE UCCIIEI0BATh CTATUCTUYECKUE TaHHBIE, B
TOM YHCJIE C IPUMEHEHUEM IpapUUeCKIX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; rpadMUecKy UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
MTOMOILBIO AMarpaMM PacCEUBaHUs U IMHEHHON PErpecCcui;

- YMETh HAXOJIUTh BEPOSATHOCTH COOBITUI C HCIOJIB30BAHUEM
rpadUyecKuX METO/I0B; MPUMEHSTD JUIs pelIeHus 3aa4 (GopMyIIbl
CJIO’KEHUS 1 YMHOXKEHUS BepoATHOCTEH, (hopMyTy mosTHON
BeposTHOCTH, popmyny bepHynnu, komOMHATOpHBIE (hAaKTHI U
(bopMyIIbI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE
OIEPUPOBATH MOHATHUAMMU: CIIydaiiHas BEIMYHUHA, PACIIPEACIICHHAE
BEPOSITHOCTEM, MATEMATUYECKOE OXKUAHUE, TUCIIEPCUS U
CTaH/JapTHOE OTKJIIOHEHHE CIy4yailHOW BEIMYMHBI, (PyHKINN
pactpeeNieHns U INIOTHOCTH PaBHOMEPHOT0, OKA3aTEIbHOTO U
HOPMAaJIbHOT'O PACHpPENCIICHUI; YMEHHUE HUCII0JIb30BATh CBOMCTBA
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M3Y4EHHBIX pacIipe/lelIeHU U peleH s 3a1a4; 3HaKOMCTBO C
MOHATUSMU: 3aKOH OOJIBIIMX YUCEIl, METOIbl BEBIOOPOUYHBIX
MCCIICIOBaHMIA; YMEHUE IPUBOIUTH ITPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLIMX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHAMM: TOUKA, IPSIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, IJIOCKUN YroJ, ABYIpaHHbIN
YTOJI, TPEXTPAHHBIN YroJl, IEPEeCeKatoInecs, apaieIbHbIe U
CKpELLMBAIOIINECS NPSIMbIE, 1aPAUIEIbHOCTD U MEPIEHIUKYIIPHOCTD
MPSMBIX U IJIOCKOCTEH, YTOJI MEXIY IPSAMBIMHU, YTOJI MEXy MPSIMOI
U TJIOCKOCTBIO, YTOJI MEXKAY INIOCKOCTSIMM; YMEHHUE MCII0JIb30BaTh
MPU PEUICHUH 33124 U3YYEeHHBIC ()aKThl U TEOPEMBI TNIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OObEKTOB B OKPYKAIOLLEM MUDE;
YMEHHE ONEepUPOBATh MOHITUSIMHU: MHOTOTPAHHUK, CEUYCHHE
MHOIOI'paHHHKA, IPABUIbHbBIN MHOTOTPaHHUK, IPU3Ma, TUPaMU/a,
(urypa v MoOBepXHOCTH BPAILICHHS, IMIIMH/IP, KOHYC, map, chepa,
[pa3BepTKa NOBEPXHOCTH, CEYEHUSI KOHYCA U LIMJIUHJIPA,
MapajuleJIbHbIE OCH UJIM OCHOBAHUIO, CEUYEHHE 11apa, IIIOCKOCTb,
Kacaromascsi cepsl, HUINHAPA, KOHYCa; YMEHHUE CTPOUTh CEUCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI 1
MOBEPXHOCTHU BPAICHUS, UX CEYEHHUS, B TOM YHUCJIE C TOMOIIBIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reoMEeTPUUECKUX (PUTYp, CAMOCTOSTENHHO (POPMYIHPOBATH
OTIpeieNIeHs] N3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O CBOWCTBAX U
MPU3HAKAX TEOMETPUUYECKUX (UTyp, 0OOCHOBBIBATH WJIM OIIPOBEPraTh
MX; YMEHHUE MMPOBOJANUTH KIACCHPHUKAIHIO (PUTYD TTO Pa3ITHUIHBIM
MPU3HAKAM, BBIIIOJIHATh HEOOXOAUMBIE TOTIOIHUTENIbHBIE
MOCTPOCHHUS;

- YMeTb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: IUIOIIAAb (PUTYDBI,
00beM (PUTYpHI, BETUYMHA YTJIa, PACCTOSIHUE OT TOYKH J0 TJIOCKOCTH,
paccTosiHUE MEXAY MPSMBIMHU, PACCTOSIHUE MEKIY TUIOCKOCTSIMH,
TuToImaab chepsl, MIOMIAh ITOBEPXHOCTH MTUPAMUJIBI, TPH3MBI,
KOHYcCa, HWINHAPA, 00beM Ky0a, IpSIMOYTOJILHOTO Mapajulesenumnesa,
MUpPaMUJIbI, TPU3MBI, IWIINHAPA, KOHYCA, [apa; YMEHHE HaXOIUTh
OTHOILIEHHE 00BEMOB MOA00HBIX HUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH TOHSATHIMH: JIBIKECHHE,
MapajuiebHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
MPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue Mo J00us, M0J00HBIE
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(bUryphl; yMEHUE paclo3HaBaTh paBHbIC U MTOJ00HBIE (PUTYPHI, B TOM
qHCIIe B IPUPOJE, UCKYCCTBE, apXUTEKTYPE; YMEHUE UCIIOIb30BaTh
reOMETPUYECKUE OTHOIIECHUS, HAXOAUTh FEOMETPUUECKNE BEITMUNHBI
(JutMHa, yroJ, IIouaab, 00beM) IPH PELICHUH 3aad U3 APYTUX
y4€OHBIX IPEIMETOB U U3 PEATIbHOM KU3HU;

- YMETh CBOOOJJHO OIIEPUPOBAThH MOHATUAMU: IPAMOYTOJIbHAS
CHUCTEMa KOOPJMHAT, BEKTOP, KOOPIANHATBI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCIIO,
pa3JI0KEHUE BEKTOPA 10 0a3HCy, CKAISPHOE IIPOU3BEICHUE,
BEKTOPHOE IIPOU3BE/ICHUE, YTOJ MEXK/1Y BEKTOPAMHU; YMEHUE
MCII0JIb30BaTh BEKTOPHBII M KOOPIMHATHBINA METO JUIsl pELICHUS
reoMEeTPUUECKUX 33Ja4 1 3a/1a4 APYruX y4yeOHbIX IPeMETOB;
OIEpUPOBATh MOHATUSAMU: MaTpuLa 2X2 u 3X3, onpenenuTenb
MaTpULIbl, FEOMETPUYECKHI CMBICI ONPEIEITUTEIS;

- YMEHHE BBIOMPATh NOIXOJAIIMI METO/T U1 PELLIEHUS 3a/]auH;
[MOHMMaHHE 3HAYMMOCTH MaTeMaTHKH B U3Y4YE€HUH IIPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBIICHUI; YMEHUE PACIIO3HABATH
MPOSIBJIICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMEHUE IPUBOIUTD
[IPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUNCKON U MUPOBOM
MaTEMaTHYECKON HAYKU
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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 MOTYJIA) 56
B T. U..

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

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

HaumeHoBaHue . Oo6bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, NIPUKJIAJTHOI MO1YJ/Ib
pa3iesioB U TeM 4yacos KOMIIeTEeHIIUH
(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 MpU JIESITEIbHOCTH.
OCBOEHUU
KoMOnHMpOBaHHOE 3aHSTHE 2
CHEIUAIBHOCTH
Tenta 1.2 CopepxaHue yueOHOro Marepuaa
Mma 1. =
JleiicTBHS HAl TOJOKUTEIBHBIMU M OTPULIATEIBHBIMHU YHCIaMH, OOBIKHOBEHHBIMU U
Yucna v BHIYUCTICHUS.
JECSITUUHBIMU IPOOSMHU.
Bripakenns n JleiicTBus co creneHs MU, GOpMYyIIbl COKPALLIEHHOTO YMHOXKEHHUs 02
npeoOpa3oBaHus Ko > POPMY P Y : 2 OK-01, OK-02,
OMOMHUPOBAHHOE 3aHATHE OK-03, OK-04,
IIpogdeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKaAHUE (COlepPKAHUE TPUKIIATHOTO OK-05, OK-06,
Tema 1.3. MOYJIsl) OK-07
I'eomeTpus Ha Bunsl miuockux GUryp v ux miomas. K 1.3, TIK 1.4,
MJIOCKOCTH ITpakTHKO-OpUEHTHPOBAHHBIE 33/1a41 B KypCE T€OMETPUU HA IIIOCKOCTH 5 [IK 3.3, IIK 4.5,
[TpakTHueckoe 3aHsATHE I1K 5.1-5.3
Tena 1.4 ConeprkaHue yueOHOro MaTepuasa
) ITpocThie mpoLEHTHI, pa3Hble cOCO0bI MX BbuMcaeHUsI. CII0)KHbIE POLIEHTHI
IIponieHTHBIE
[TpakTrueckoe 3aHsATHE
BBIYMCIICHUS 4
Tema 1.5 CopepxaHre yaeOHOro MaTepuana
YpaBHEeHHS U Jluneiinble, KBagpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U 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 MaTpubl. Meron [Naycca. CucteMbl HEMMHENHBIX YpaBHEHUH. CHUCTEMBI 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 pocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpun. llepecekaronuecs, napauenbHble U
p THIH. CKpemuBaromuecs npsimbie. [Ipu3Hak 1 cBOWCTBO CKpelIUBAIOMIMXCs MPSIMbIX. OCHOBHBIE
Pacnonoxxenue npsamsIx 2
. IPOCTPAHCTBEHHBIE (PUTYPHI.
U TUIOCKOCTEH
Komb6unnpoBanHoe 3aHsaTue
Copeprxkanne ydeOHOro Marepuana
Tena 2.2 [TapannensHbie npsimas u mwockocts. Onpenenenue. [Ipusnak. CoiicTBa (¢
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. [loctpoenue
INIOCKOCTH, INIOCKOCTEMN N OK-01, OK-03,
cedeHuid. Pemenue 3amau. 6
KoMOMHHUPOBAHHOE 3aHATHE OK-04, OK-07
MK 1.3, TIK 1.4,
ConeprxaHue yueOHOro MaTepuaia K 3.3. TIK 4.5
Tena 2.3 [lepniennukynspHsie npsimbie. [lapasiensHblie TpsiMble, TEPIEHAUKYISPHBIE K TUIOCKOCTH. HK’ 5’ 15 3' ’
e HeI-.II['I/IK SIDHOCTE IIpu3Hak nepneHauKyIIpHOCTH IPSIMON U IIIOCKOCTH. Jloka3aTenscTBo. [leprieHauKymsap o
p YIp! u HakjoHHas. [leprnenauKynspHble TIOCKOCTH. [Ipu3Hak neprneHuKyIIpHOCTH
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)
HepIEeHIUKYIISPHBIE, Axcnomsl crepeoMeTpud. IlepneHuKyasspHOCTb IPSAMOM U TIOCKOCTH, apaIeIbHOCTh
CKPEIIIBAIOIINECS JIBYX NPSIMBIX, IEPIEHIUKYISPHBIX IUIOCKOCTH, NEPIEHIUKYISIPHOCTD MJIOCKOCTEHN 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_II/IBaIOH_[I/IeCSI IIPSAMBIC

MIPOCTPAHCTBE KoHnTtposbHas pabota 2
Pa3nen 3. Koopaunarsi 16
H BEKTOPbI
Tema 3.1 CopepxaHue yaeOHOro MaTepralia
JlexapTOBBI KOOpAMHATEL | J[ekapTOBBI KOOPAMHATHI B MPOCTpaHcTBe. [IpocTeiimime 3a1a4i B KOOpAMHATAX.
B [IPOCTPAHCTBE. PaccrosiHue Mexy TByMsi TOUKaMH, KOOPJIMHATHI CEPEIUHBI OTPE3Ka
Paccrosinue mexnay
JIBYMsI TOUKaMH. 4
KOOPIMHATH CEPEIMERL KomMmOuHupoBanHoe 3anstue
OTpe3Ka
CopepxaHue yaueOHOro Marepuana
Tema 3.2 BexkTops! B mpocTpancTBe. ClIOKEHUE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha
Bexkrops! B yucio. Kommnanapusie BekTopsl. CKalsipHOE TpOU3BeIeHNE BEKTOPOB. PaznoxxeHune
MIPOCTPAHCTBE. BEKTOpa IO TPEM HEKOMILIAHAPHBIM BeKTopaM. KoopimHaThl BEKTOpa, CKaIsIpPHOE
VYron Mexay BEKTOpaMH. | MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MKy BEKTOPaMH, YToJl MKy NMPSMOU U OK-02. OK-03
CkanspHoe IJIOCKOCTBIO, YTOJl MEKY TUIOCKOCTSIMU. Y paBHEHHUE TIOCKOCTU. ['eomeTpruyeckuit 6 OK-0 4’ OK-07’
MIPOU3BE/IEHNE BEKTOPOB | CMBICI ONIPEIeTUTENS 2X2 ’
K 1.3, 11K 1.4,
KombOuanpoBaHHOE 3aHATHE K 3.3 TIK 4.5
Tema 3.3 IIpodeccnonaibHO-OpMEHTHPOBAHHOE COepP:KaHUeE (COepPKAHUE MPUKIIATHOTO HK' 5’ 1-5 3' ’
IMpakTHKO- MOJYJIs1) B
OPUEHTHPOBAHHBIE Koopaunathast minockocTs. Berarcienne paccTosiHUM U TUIOMIAACH Ha MITOCKOCTH.
3a7a4M Ha KonnuecTBeHHbIEC pacyeTsl
KOOPJAMHATHOU 4
TOCKOCTH [IpakTrueckoe 3aHaTHE
Copnepkanne ydeOHOro MaTeprana
JlexapToBbl KOOPAMHATHI B MpOCTpaHCTBE. BekTophl B mpocTpaHcTBe. CloKeHHe U
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4nciio. KoMImanapHbie BEKTOPHI.
Tema 3.4 CxkansipHoe npou3Be/iIeHue BEKTOpOB. PasiioxkeHue BeKTopa o TpeM HEKOMILIaHAPHBIM
Pemenue 3amauy. BekTopaM. [Ipocrelimme 3anaun B koopauHarax. KoopauHarsl BEKTOpa, pacCTOsIHUE
KoopauHaTsl 1 BEKTOpBI | MEXKIY TOYKaMH, KOOPAUHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE MPOU3BEACHUE BEKTOPOB B
KOOPJIMHATAX, YTOJI MEXKy BEKTOPAMH, YTOJ MEXTY MIPSIMOM M TNIOCKOCTHIO, YTOJ MEXTY
INIOCKOCTSIMHU 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, YeTBEPTSIM. 3aBUCUMOCTh MEX/Y CUHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTaHI'€HCOM 4

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

rpajycHasi Mepa yria KomOuHnpoBaHHOE 3aHATHE

Tema 4.2 Copepxkanue ydeOHOro Marepuana

OcHoBHbIE Tpuronomerpuyeckue ToxecTsa. CUHYC, KOCUHYC, TAHI'€HC M KOTAHI€HC YIJIOB O U - (.

TPUTOHOMETPUUECKUE DopMyJIbl IPUBEACHUS

TOXJIECTBA. 4

DOpMYJIbI IPUBEACHHS KomOunupoBanHoe 3aHsATHE

Tema 4.3 CopepxaHue yaueOHOro MaTrepuana

Cunyc, KocuHyc, CymMma u pazHocTh cMHYycoB. CyMMa M pa3HOCTh KOCUHYCOB. CUHYC U KOCHHYC ABOWHOTO

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 apryMenTa. [IpeoGpa3oBanust mpocTenmx

JIBOMHOTIO yria. TPUTOHOMETPUYECKHUX BBIPAKECHUN 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 pyHKuKi. CriocoOb! 3aanus QyHKIUI 5

byHKIII KomOuHMpoBaHHOE 3aHATHE

T CopepxaHue yueOHOro Marepuaa

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

Tpuronomerpuueckue ) ] o .

(yHKIIW, HX CBOMCTBA 1 YérHoCTb, He‘—IeTHVOCT_I), nepnongqgocn, TEI/IFOHOMETPI/I'—IGCKI/IX ¢yukuuii. ColicTBa

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 Tpa@KoB TPUTOHOMETPUUYECKUX (QYHKIIUH.

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 1.3, 1K 1.4,
[IK 3.3, [1IK 4.5,

I1K 5.1-5.3
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byHKIMI

Tema 4.7 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COePKAHUE TPUKJIATHOTO
Onucanue MOYJIsT)
MIPOU3BOJICTBEHHBIX Vcnonp30BaHne CBOMCTB TPUTOHOMETPHUECKHUX (YHKIIHMI B IpodecCHOHANBHBIX 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 KoMOUHUPOBAHHOE 3aHSATHE 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 YPAaBHEHUM OCHOBHBIX THUIIOB: MIPOCTEUININE TPUTOHOMETPUUECKUE
Tpuronomerpuueckue
ABHOHIA 1 YpaBHEHUS, CBOJAIIUECS K KBaIPaTHBIM, pelllaeMble Pa3IoKEHUEM Ha MHOXKUTEIH,
yp OJIHOPOJHBIE.
HEpPaBEHCTBA 9 8
[Tpocreiimume TpUroHOMETpUUECKUE HEPABEHCTBA
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. ocHoBbl | [IpeobpazoBanue TPUTOHOMETPUYECKUX BhIpaKEHUH. Pelienne TpuroHoMeTpuieckKix
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 yucia. ConpsKeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJIb U apryMEHT OK 03’ OK-0 4’
Tema 5.1 KOMIUIEKCHOTO yrcia. dopma 3anucu KOMIIEKCHOTO 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

OrnpezesieHre YUCI0BOM MOCIEI0BATENLHOCTH U CIIOCOOKI ee 3aaanusi. CBoKcTBa
Tema 6.1 YUCIIOBBIX TTOC/eA0BaTeIbHOCTEH. OnpeaeieHue npeiena nocjiea0BaTeIbHOCTH.

[TonsATHE TPOU3BOIHOIA.
dopmyiibl U IpaBUIIa

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

Qg epeHIMpoBaHus IPUBOJISALINE K IIOHATUIO IPOM3BOHON. Onpenesnenrne npou3BoJHONW. AIToOpuT™M
OTBICKaHMs IPOU3BOIHON
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

KombunupoBanHnoe 3anstue

Tema 6.4

CopepxaHue yaueOHOro Marepuana

[Tonsarue o [Tonsitne HenpepbiBHOM pyHKIIMK. CBOMCTBA HEPepbIBHOW PyHKIINU. CBSI3b MEXTY
HENPEPBIBHOCTH HENPEPHIBHOCTHIO U TP PEepeHIINPYEMOCThIO (YHKIINMHU B TOUKE. AJITOPUTM pelIeHUs
¢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 QyHKIMU B TOUKE. Y paBHEHUE KacaTelbHON K TpaduKy QYHKIIMH. AJITOPUTM
COCTaBJICHUS YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimu y=f(x)

KomMmOnHMpOBaHHOE 3aHSTHE

Tema 6.6
Du3nIecKuii CMBICIT
IIPOU3BOJHOM B

CopepxaHre yaeOHOro MaTepuana

Ouznyeckuil (MeXaHUYECKHIi) CMBICI MPOU3BOJIHON — MTHOBEHHAs CKOPOCTh B MOMEHT
BpemeHu t: v =S’ (t)

PO eCCHOHATBHBIX
IIpakTHueckoe 3aHsATHE
3aa4ax
Tema 6.7 CopepxaHne yaeOHOro MaTepuana
MOHOTOHHOCTB Boszpactanue u yOpiBaHue (pyHKIINH, COOTBETCTBUE BO3pAaCTaHUS U YObIBaHUS (DYHKIIUN

¢ynkuuu. Toukn

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

OK-05, OK-06,
OK-07
K 1.3, IIK 1.4,
I1K 3.3, IIK 4.5,
I1IK 5.1-5.3
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JKCTpeMyMa BTOPO NPOU3BOIHOMN BBIMTYKIIOCTH (BOTHYTOCTH) (DYHKLIMU HA OTpe3Ke. 3a/1aun Ha 4
MakCUMyM ¥ MUHUMYM. [IoHSTHE aCUMIITOTHI, CIOCOOBI UX ONpEeNeHus. AJITOPUTM
UCCIIeIOBaHMs PYHKIIMH U IOCTPOCHUS ee Tpaduka ¢ MOMOIIBIO MPOU3BOAHON. [[po6GHO-
nuHerHas QyHKIus
KomMmOuHnpoBanHoe 3aHsTue
Tema 6.8 CopepxaHue yaueOHOro Marepuana
UccnenoBanue pynknuii | MccnenqoBanne GyHKIMU HA MOHOTOHHOCTD U TIOCTPOCHUE 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 aHaJIn3a 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
NPAaKTUYECKHX 3a/1a9ax
Tema 6.11 CopneprkaHue yueOHOro MaTepuaia
Pewenne 3anau. ®opmynsl 1 npasuia 1uddepentmposanud. Mcenenopanne GyHKINN € TOMOIIBIO
[TpousBonHas GpyHkiuy, | npousBoaHoil. Hanbosbiiee u HaumMeHblee 3Ha4eHUs: QyHKIUU 5
ee MpUMEHEeHue KonTponbHas pabota
Paznea 7.
MHoOrorpaHHuKH 1 46
Tesla BpalleHus
Tema 7.1 ggf;f;’;‘j’ﬁ;eoﬁ:6floro Magep“a“a _ - OK-01, OK-02,
Beplunibi, pebpa, rpati panHuKa. Ero snemMeHThI: BepImnHeL, pedpa, rpanu. /lnaronans. OK-03. OK-04
MHOFOFpaHHHKa Ceuenue. Boinykiible M HEBBITYKJIbIE MHOTOTPAHHUKHU OK-05. OK-06,
Komb6uHnpoBaHHOe 3aHATHE 2 OK-07
Tema 7.2 Coneprkanue yueOHOro MaTepuasa [IK 1.3. [IK 1.4
[pu3sma, ee [Mousitue npusmel. Ee ocHOBaHus U 60KOBBIe rpaHu. Bricota mpusmel. [Ipsimas u K 3: 3’ K 4: 5’
COCTaBJIAIOLIME, CEUECHHE. | HaKJIOHHAs npu3Ma. [IpaBunbHast mpusma. Ee ceuenue TIK 5’.1_5. 3 ’
[Ipsimast 1 mpaBUIIbHAA
Komb6unupoBanHoe 3aHsATHE 2

IPU3MBI

Tema 7.3
[Mapannenenunen, kyo6.

Copnepkanne y4eOHOro MaTepuana

Hapannenennnez(, CBOMCTBaA MMPAMOYTOJILHOTO IMapaJUICIICTINIIC/A, KY6 Ceuenue Ky6a,
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Ceuenue ky0a,
napaJuleIenuneaa

napajicjicCumIicia

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 7.4

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

Conepxanue yaeOHOro MaTeprasia

[Tupamuna u ee 3nementsl. Ceuenne nupamusl. [lpaBuiibHas nupamuia. Y ceueHHast
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,
napaenenunene, 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 IPpaBUJILHOTI'O MHOT'OI'pPAHHHKA. CBoiicTBa MMPaBUJIBHBIX MHOTOI'PaHHUKOB

[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-OPHMEHTHPOBAHHOE COJAEP:KaHUeE (COIepPKAHUE TPUKIIATHOTO
MO/1YJIfA)

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

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. Bzanmnaoe pacnionoxenue chepsl 1 maockocTr. CedeHue mapa, chepsl
CCUCHHS KomOuHMpoBaHHOE 3aHATHE 2
Tena 713 CopepxaHue yueOHOro Marepuaa
HZI\I/I{?ITI/.IG 06 obbeMe [Tousitue 06 o0veme Tena. O6beM Kyba U MPsIMOYTOJIBHOTO Napaienenuneaa. Oobem
npu3MBbl U IUIHHAPA. OTHOLIEHHE 00beMOB OIOOHBIX Tell. ['eoMeTprudecKuil CMbICI
tena. OTHOLIEHHE
onpeenuTens 3-ro nopsiaKa 4
00BEMOB MOAOOHBIX TET
KomOuHnpoBanHoe 3aHsTHe
Tema 7.14 Copepxanue yaueOHOro Marepuaa
OO0BeMBI U IUIOIIAIN O06bemMbl mupamupl U KoHyca. O0bem mapa. [Tnomanu noBepxHocTel Ten 2
MOBEPXHOCTEH Tel Komb6unnpoBanHoe 3aHsatue
Tema 7.15 Copepxkanne ydeOHOro Marepuana
Komb6unanmu KomOuHanmu reoMeTpuueckux Tel
MHOTOT'PAaHHHUKOB U TEJ
BpAICHAS [IpakTrueckoe 3aHsaTHE 4
Tema 7.16 Copepxkanue ydeOHOro Marepuana
['eomeTpuyeckue Hcnonp3oBaHne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJI BPAIlIEHUs B TPAKTUKO-
KOMOWHAIMK Ha OpPUEHTHPOBAHHBIX 33]a9ax
MPaKTHKE [IpakTHyeckoe 3aHsTHE 4
Tema 7.17 ConeprxaHue yueOHOro MaTepuaia
Pemenue 3anau. OO0BeMBbI 1 MJIONIAIU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHUS
MHoOTrorpaHHHKH | Teja
— Koutponbhas padota 2
Pasznea 8.
IlepBooOpa3znas 14
¢pynkunumn, ee OK-01, OK-02,
NpUMeHeHHe OK-03, OK-04,
CopepxaHre yaeOHOro MaTepuana OK-05, OK-06,
Tema 8.1 3agavya 0 BOCCTAHOBJICHHH 3aKOHA JBHKEHUS 110 U3BECTHOM CKOpocTH. [loHsTHE OK-07
[lepBooOpaznas UHTErpupoBaHusl. O3HaKOMIIEHHE C TIOHATHEM UHTErpasa u nepBooOpa3HoOn A GYHKIUU I[IK 1.3, IIK 1.4,
¢byukuu. [Ipasuna y=f(x). Pemenue 3anay Ha cBs3b epBOOOPa3HO U €€ MPOU3BOAHOM, BHIYMCICHUE [IK 3.3, IIK 4.5,
HaXO0XIECHUs nepBooOpasHoil i ganHoi pyHkimu. Tabnuna GopMyi s HaXOXKAESHUS I1K 5.1-5.3
epBOOOPaA3HBIX nepBooOpa3HbIX. M3ydeHue npasuiia BEIUMCICHUS IEPBOOOpa3HON 9
KomOuHMpoBaHHOE 3aHATHE
Tewma 8.2 Copnepkanne y4eOHOro MaTepuana
[Tnomans 3anaum, MPUBOJAIINE K TIOHSATHIO OTPEACIICHHOTO WHTETpajla — O BRIYUCICHUH TUTOIIAIH
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KPUBOJIMHEHHOMN KPUBOJIMHEHHOM Tpallelivy, O IEPEMEILCHUH TOYKHU. [loHsATHE onpenenéHHoro uTerpaa.
Tpanenuu. Popmyna ['eomeTpuyeckuii U PU3NIECKUNA CMBICH ONIPEACIICHHOT0 HHTETpaia. @opmMyna
Herorona — JleiiGHuna Herorona— Jlelibuuna 2
KomOuHnpoBaHHOE 3aHATHE
Tema 8.3 Copepxanne yaeOHOro Marepuaa
Heonpenenenuslii u [TonsiTve HeonpeeIeHHOro0 NHTErpaja
ONPEAECIECHHBIN
HHTerparhi KoMOMHHPOBaHHOE 3aHSTHE 2
Tewma 8.4 Copepxanne yaeOHOro Marepuaa
[TonsTue 06 ["'eomMeTpHUUEeCKHI CMBICI ONPEAEICHHOTO HHTErpaja
OIpeieIEHHOM
UHTErpaje Kak II0Iaau
KPHBOMHHEHHOM KombOunnpoBanHoe 3aHsATHE 2
Tpamnenuu
IIpodeccnonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:KaHMe (Co/lep:KaHNe NPUKJIATHOTO
T 25 MOYJIs1)
O?II\}/ZI)ZIlﬁ;JIeHHBIﬁ ['eomeTpuyeckuii cMbIch ornpezeneHHoro uarerpaia. @opmysna Herotona - JleitOuuiia.
Pemienue 3a1a4 Ha IPUMEHEHUE UHTErpaja Ui BEIUMCIEHUS PU3MUECKUX BEIUYUH U
UHTErpa B KHU3HU .
ionaien
[TpaKTHYECKOE 3aAHSATHE 4
Tema 8.6 CopneprkaHue yueOHOro MaTepuaia
Pewenne 3anau. ITepBooOpaznas ¢pynkuuu. [lpaBuna HaxoxxaeHus nepBooOpasHbIx. Ee npuMeHenune
[TepBooOpaznas
bynxmm, ee KoHTposbHas paboTa 2
IPUMEHEHHE
Paznea 9.
CreneHu u KOpHH. 18
Crenennas pyHkuus
Coieprkanne yuebHOro MaTepuana OK-01, OK-02,
Tema 9.1 » " o OK-03, OK-04,
Crenennas dyHKIms, c¢ HOHVﬂme KOPH3 N-OH CTENEHH 13 JCHCTBUTENLHOTO HHCIIa. dyukmmn y = Vx ux OK-05, OK-07
cBOjicTEA cBoiicTBa U rpaduku. CBOHCTBa KOPHS N-0il CTENEHU MK 1.3, TIK 1.4,
KoMOMHUPOBAHHOE 3aHATHE 4 K 3.3, TIK 4.5,
Tema 9.2 Coneprkanue yueOHOro MaTepuaa K 5.1-5.3
[Tpeobpa3zoBanue [Tpeobpa3zoBaHre UppaMOHATBHBIX BbIPAKEHHUH
BRIPKCIIH € ROpHAMH KomOunmpoBaHHoe 3aHsATHE 4

N-o CcTEeIreHu
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Tema 9.3

CBolicTBa CTEIICHU C
paLII/IOHaJILHbIM nu
JeMCTBUTEIbHBIM

CopepxaHre yaeOHOT0 MaTepuaa

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

HOKA3ATEIISMI Kom0uHMpoBaHHOE 3aHsATHE 2
Tema 9.4 CopepxaHnue yueOHOro MaTepuala
Pewenne PaBHOCWIIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METObI UX pELICHUS.
UPPaLMOHATIbHBIX PenieHye nppalliOHAJIBHBIX YPaBHEHUI U HEPABCHCTB
YPaBHEHHUI U HEPAaBEHCTB | KoMOMHMPOBAHHOE 3aHSATHE 6
Tena 9.5 ConeprkaHue yueOHOro MaTepuaia
C?ZII?GH.I/I 1 KOPHH. Onpeﬂenefme cTeneHHoM QyHKIuH. Vcronb30BaHNe ee CBOWCTB IIPU PEeIICHNUN
Crenennas GyHKImS YPaBHEHHUI U HEPABEHCTB 2
KonrtposnbHas pabora
Pazpnean 10.
INoka3arenbHas 18
GyHKuusn
CopneprkaHue yueOHOro MaTepuaia
Tema 10.1 CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. OnpeaeneHue noka3areabHoMl
[ToxazarenbHas ¢byHKLMH, ee CBOMCTBA U IpauK. 3HAKOMCTBO C IPUMEHEHUEM TOKa3aTeIbHON (YHKIUH.
¢byHK1M, ee cBOMCcTBa Pemenne nokasarenbHbIX ypaBHEHUIN (QYHKIIMOHAIBHO-TPAQUUECKUM METOJIOM
KomOuHMpoBaHHOE 3aHATHE 4 OK-01. OK-02
Tenta 10.2 CopepxaHue yueOHOro Marepuaia OK- 03’ OK-0 4’
PemeHI/Ié Pemenne HOK&S\:&TGJ‘IBHHX ypeleHeHHI?I METOJIOM YpaBHHBAHHUS NTOKa3aTeIeH, METOJIOM OK-0 5’, OK-07’
noKazaTeNBHHX iiiiil;f:ﬂl;gﬁ;ﬂ;j;};ﬁ;}clfgH, (YHKIMOHATBHO-TpapUUECKUM MeToI0M. Perenue MK 1.3, TIK 1.4,
YPaBHEHUU U HEPABEHCTB 8 [IK 3.3, [1IK 4.5,
ITpakTHueckoe 3aHsATHE IIK 5.1-5.3
Tema 10.3 Copnepkanne y4eOHOro MaTepuana
Cucremsl Pemenue cucreM noka3aTesbHbIX YPaBHEHUN
MOKa3aTeIbHbBIX
ypaBHeHNH KomOunmpoBanHoe 3aHsATHE 4
T 104 CopepxaHue yaueOHOro Marepuaa
P:ﬁiHHé — Pemenune MOKa3aTebHbIX yp'ilBHeHHI?I METOJIOM YpaBHHMBaHMs I1OKa3aTeIeil © METOJI0M
TokasaTenbHas (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

IIK 1.3, IIK 1.4,

IIK 3.3, [IK 4.5,
I1K 5.1-5.3

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 JTOrapuPpMUUECKIX yPaBHEHHI: (bYHIfI_II/IOHaJ'IBHO-Fpa(I)I/I‘{eCKI/II/I, METOA
. NOTEHIIMPOBAHNS, METOJI BBEICHUSI HOBOM NepeMeHHOH. Jlorapudmuueckiue HepaBeHCTBA
YpaBHEHMI U HEPABEHCTB
KoMOnHMpOBaHHOE 3aHSTHE 8
Tema 11.5 Copepkanne y4eOHOro MaTepuana
Cucremsl AJNTOPUTM pelLIeHHs CUCTEMBl YpaBHEHUN. PaBHOCHIIBHOCTD JIorapu(hMUYeCcKUX
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB
yYpaBHEHUN KomOuHMpoBaHHOE 3aHATHE 2
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJAEPKaHUE (COIepPKAHUE TPUKIATHOTO
Tema 11.6 MOYJIsl)
Jlorapudmsl B npupose u | [Ipumenenue norapucdma. Jlorapugmuueckas cnupaib B mpupoje. Ee Matemaruueckue
TEXHUKE CBOMCTBA 4
ITpakTHyeckoe 3aHsATHE
Tema 11.7 Coneprkanne ydeOHOro MaTepraa
Pewenne 3anau. Jlorapudmuueckas pyHkius. Penenne npocreimmx gorapuMUIecKiux ypaBHeHUN
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
Tesa 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
Tpacp! ' ITonsitue rpada. Cesa3ubIi rpad, AepeBo, UK rpad 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 penieHuIo 3a1a4y
TIpHMEHEHHE KouTpospHas paboTa 2
Paznen 13. DiiemeHTHI
KOMOMHATOPUKH, 26
CTATUCTHKHU U TEOPUHU
BEPOATHOCTEM
Tema 13.1 Copepxkanue ydeOHOro Marepuana
OcHoBHbIE IOHATHSA ITepecTaHOBKH, pa3MELIEHUs, COUETAHHUSI.
KOMOMHATOPUKHU Kom0OuHMpoBaHHOE 3aHATHE. 4
Tema 13.2 CopepxaHue yaeOHOTo MaTepuana
CobblITHE, BEpOSITHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTH CYyMMbI COOBITHH. OK-01, OK-02,
coObITus. CroxkeHue u VYciioBHast BEpOATHOCTh. 3aBHCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH OK-03, OK-04,
YMHOXXEHUE MIPOU3BENICHUS COOBITHIA. OK-05, OK-07
BEPOSATHOCTEU KomOuHnpoBaHHoOe 3aHsTHE 4 K 1.3, TIK 1.4,
Tema 133 IIpodeccnonanbHO-0OPHMEHTHPOBAHHOE COJlep:KaHNe (CoiepKaHNe MPUKJIATHOTO [IK 3.3, [1IK 4.5,
' MOLYJIs1) IK 5.1-5.3
BeposiTHOCTE B = =
OTHOCHUTEbHASA YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
PO eCCHOHATBHBIX
sanatax onpeneneHue BeposTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS
ITpakTHyeckoe 3aHsATHE 4
Tema 13.4 Copneprkanne y4eOHOro MaTeprana
JuckperHad cinydaiiHass | Buasl cinydaiiHbix BennuuH. OnpenencHue JUCKPETHOM CITyd4aiiHOM 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 MaTeEMaTHYECKOHN
CTAaTUCTHUKHA

Bapuanuonnsiii pan. Ilonuron yactor u rucrorpamma. CTaTUCTUYECKHE XapaKTEPUCTUKU
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 yaeOHOro MaTepuasa

Pewenne 3anau. OnemenTsl KoMOnHaTopuku. CoObITHE, BEPOATHOCTH COOBITHS. CI0XKEHNE M YMHOKEHUE

ONEMEHTHI BEPOSATHOCTEMH

KOMOMHaTOPHKH,

CTaTUCTUKU U TEOPUHU KonTponbnas pabota 2

BEPOSTHOCTEM

Paznen 14. YpaBHenust 28

U HepaBeHCTBA
Copepxkanue ydeOHOro Marepuana

Tema 14.1 PaBHOCHIIBHOCTE ypaBHEHUH U HEpaBeHCTB. OnpeneneHusa. OCHOBHbBIE TEOPEMBI

PaBHOCMIIBHOCTB PaBHOCHJIBHBIX IIEPEX0/IaX B YPaBHEHUAX U HepaBeHCTBaxX. O0IIKe METO/ bl pelieHus

YPaBHEHHH U YpaBHEHMI: EpeXo OT paBeHCTBA PYHKIUI K paBEHCTBY apI'yMEHTOB JIJIsl MOHOTOHHBIX

HepaBeHCcTB. O01me GYHKIMA, METO pPa3JIOKEHUSI HA MHOKHUTEIIU, METO/ BBEJICHUSI HOBOM TIEPEMEHHOM, 4

METO/Ibl PEILICHUS (GyHKIMOHATBHO-TpapUUECKH METOA OK-01, OK-02,
KomOnHMpOBaHHOE 3aHATHE OK-03, OK-04,
CopepxaHue yaeOHOro MaTepuana OK-05, OK-06,

Tema 14.2 OO61re MeTO/Ibl pellIeHUs] HEPABEHCTB: MEPEX0/1 OT CPaBHEHUS 3HAUCHUN (PyHKIIUH K OK-07

I'paduueckuii meTos CpaBHEHMIO 3HAUYEHHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKLHH, METOJT HHTEPBAJIOB, IIK 1.3, IIK 1.4,

peneHusl ypaBHEHUH, ¢dbyHkMoHanbHO-rpaduueckuit meron. ['paduueckuit MeTos penieHnst ypaBHEHUN U [IK 3.3, IIK 4.5,

HEPaBEHCTB HEPaBEHCTB 4 IIK 5.1-5.3
KoMmOnHMpOBaHHOE 3aHsTHE
CopepxaHre yaeOHOTo MaTepuana

Tema 14.3 Omnpenenenne Mmonyida. PackpeitTue Monyiis o onpenenenuro. [Ipocreiinve ypaBHeHus u

VYpaBHenus u HEpaBEHCTBA ¢ MoyJieM. [IprMeHeHne paBHOCHIIBHBIX MTEPEXO0/I0B B ONPEIEIEHHBIX

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
KomMOuHupoBanHoe 3aHATHE
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/0BuA peaju3anuy NpPorpaMMbl 00111e00pa3oBaTeIbLHOM IMCUUILINHBI

3.1. /las peanu3anuu NporpaMMbl JMCHHUIIMHBI JO0JKHBI ObITH
NpeAyCMOTPEHBI CJIeAYI0lUe crielualbHble MOMeIeHus :

Peanuzanus mporpaMMbl AUCHUIUIUHBI TpeOyeT HAMYUsl y4eOHOTO KaOuHeTa
MaTE€MaTUKH.

O6opynoBanue yueOHOro kaOuHeTa:

- 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 cpeacTBa 00yyeHus:
- TEPCOHAJIBHBIA KOMIBIOTEDP C JIUIIEH3MOHHBIM NPOTrPAMMHBIM 00ECIIEUEHUEM;

- TMPOEKTOP C SKPAHOM.

3.2. UndopmannonHoe odecrnevyenue o0yueHust

1. Jlna peanusanuu nporpaMMbl OMONIMOTEUYHBIM (DOHJ 0Opa3zoBaTENbHOU
OpraHu3alliy J0JHKEH MMETh MeYaTHbIE W/MIIM 3JEKTPOHHBbIE 00pa3oBaTeNbHbIE U
UHPOPMAILIMOHHBIE  PECypChl, PEKOMEHJOBaHHbIE JJIi  HUCIHOJb30BAaHUS B
00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

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

PCKOMCHAAIMAX 110 OpPTraHHU3alIUH O6y‘IeHI/I$I.
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4. KoOHTpOJIb M OLIeHKA Pe3y/IbTaTOB 0CBOEHHs 0011e00pa30oBaTe/IbHOM

AUCIUIIINHBI

KoHTpoJib U o1leHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON JUCIUILIMHBI

PaCKpBIBAKOTCS

qyepe3

JUCHUIUIMHAPHBIE  PE3YJIbTaTHhI,

HalrpaBJICHHBIC  Ha

dbopmupoBanre 00MKUX U MPOGECCHOHATHHBIX KOMIIETEHITUI TI0 pa3iesiaM U TeMaM

cojiepKaHusl y4eOHOTO MaTepurania.

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 I1-0/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, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, | guKTanT
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
BBIMTOJTHEHUS 337144 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

44




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. ILltanupoBaTh 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-0/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- VHIUBUyJIbHBIX
0/c,7.8,7.9, 7.10 I1-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 9.1,9.2,9.3,9.495 Brinonnenue
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, Tems1 9.1, 9.2, 9.3, 9.4,9.5
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 I1-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
TpaXKTaHCKO- 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-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.1,1.2,1.311-0/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, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 11-o/c,
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
I1K 1.3. IIpoextupoBath P1 Temal.l 1.2,1.31I-0/c,1.4,15, 1.6 TecTHDOBAMIE
KOHCTPYKTUBHBIC 3jeMeHThl | P 2, Temsr 2.1, 2.2,2.3,2.4,2.5 pv

YceTHBIM 0npoc
aBTOMOOMJIBHBIX ~ gopor u | [I-o/c, 2.6 MaTeMaTHICCKHI
a’pPOJIPOMOB; P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
TIK 1.4. TIpoeKTHPOBaTH P 4, Temsi 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 IIjI“KTaHT
TpaHcopTHeIe coopyxenus | [1-o/c, 4.8, 4.9,4.10, 4.11 FUMBHAyaTIbHas
u ux 3JIEMEHTEI Ha | P 5, Temrr 5.1, 5.2 CagOCTOﬂTeHBHaﬂ
aBTOMOOWIBHBIX poporax u | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 %a ora
a’poIpomax. IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PEICTABICHHC
TTK 3.3. Boinonsenne P 7, Temni 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 PESyJIbTATOB
pacyeToB texuuko- | IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, TPaKTITICCKIX
SKOHOMMYECKHUX IMOoKa3zarenein | 7.14, 7.15, 7.16, 7.17 pabor 3amra 6
CTPOUTENBCTBA P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 ;BOP%CKHX pabot
aBTOMOOWIBHBIX qopor U | P9, Temsr 9.1, 9.2,9.3,9.4,9.5 atmTa
a3D0IPOMOB. P 10, Temst 10.1, 10.2, 10.3, 10.4 MHAMBIYTBHBIX
IIK 4.5 Brimonnenue P11, Temsr 11.1,11.2, 11.3 E%ZGTKT?]BBHM
pacyeToB TEXHUKO- IT-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7 6 po
SKOHOMMYECKHUX ITokazarenei | P 12, Temsr 12.1, 12.2, 12.3, 12.4 ga ora
PEMOHTa aBTOMOOHIIbHBIX P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 bITTOJTHEHHC
JIOPOT U a3POJIPOMOB. T-o/c, 13.6 DISaMEHAtIOHbIX
3a1aHUI

I1K 5.1. Ilnmanuposars,
ONTHUMU3UPOBATH U

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14,5
IT-o/c, 14.6
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pacnpenensrtb
IIPOU3BO/ICTBEHHBIE 3aJaHUs
Mexy Opuragamu,
3BEHBSIMU U OTJACITbHBIMH
pabOTHHKAMU;

I1K 5.2. Kontponuposars
BBITIOJTHEHHE
IIPOM3BOJICTBEHHBIX 3a7a4
Opuranamu, 3BeHbSIMH U
OTJENIbHBIMU Pa0OTHUKAMU;
IIK 5.3. OcyiiecTBisTh
AQHAJIN3 CTPOUTEIIBHBIX
MIPOLIECCOB U
IIPOU3BOJICTBEHHBIX
orepanuii Ha CTPOUTEIHHOM
Y4YacTKe.

P1,Temall,1.2, 1.311-0/c,1.4,15,1.6
P2 Temsr 2.1,2.2,2.3,2.4,25

I1-o/c, 2.6

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

P 4, Tems 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, Temr1 5.1,5.2

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

P7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7
IT-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, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2,11.3

IT-o/c, 11.4, 11.5, 11.6 IT-o/c, 11.7

P 12, 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, Tems1 14.1, 14.2, 14.3, 14.4, 14,5
IT-o/c, 14.6
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