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PaccmoTpena Ha 3acegaHuu YTBepxaeHa
II€IarOrMYeCcKOro COBETa HMupextop I'BIIOY «KTT u XKT»
ITpoTokon Ne 1 ot 31 aBrycra 2023r. /B.A. lllax6a3su/
Paccmotpena Ha 3ace/laHuu
METOIMYECKOr0 00beTMHEHUS MTPODUITBHBIX
JTUCLUTLINH,
npotokoa Ne 1 ot 31 aBrycra 2023r.
[Ipencenarens MK / B.M.BonkoBuu

PabGouass mnporpamma yueOHoW aucuurummabel  OJ[.04 «MartemaTuka»
paspaborana Ha ocHoBaHUU DenepanpHOro 3akoHa «O0 oOpa3zoBanuu B Poccuiickoit
deneparun» ot 29 aekadps 2012 r. N 273-®d3 (B pea. ot 03.07.2016, ¢ usM. ot
19.12.2016);tpeboBanuii  D®I'OC  cpemnero oOmero oOpa3oBaHus  (TpHKa3
Muno6puayku Poccum ot 17.05.2012 r. Ne 413, ¢ u3m. ot 31 nekabpsa 2015 r. N
1578, ¢ u3Mm. ot 12 amrycra 2022r. Ne 732), mpumepHOW paboueld MmporpaMmbl
o01eo0pa3oBaTeNbHON  IUCUMIUIMHBL  «Marematukay s 1podecCHOHaIbHBIX
00pa3oBaTeNbHbIX OpraHu3alMii 0a30BbId YpOBEHb (BapuaHT 2), YTBEPKIACHHOU Ha
3acenanun CoBeTa IO OIICHKE COJAEpX aHUS W KauyecTBa MPUMEPHBIX padoyux
porpamMm 0011e00pa3z0BaTEIBLHOIO U COLUAIBHO-TYMaHUTAPHOTO LIUKJIOB CPEIHETO
npodeccuonambHoro oopazoBanus IIporokon 14 or 30 Hos6ps 2022r. B
cootBercTBUM ¢ TpeboBansmu: GI'OC CIIO no mpodeccun 23.01.08 Cruecapp 1o
PEMOHTY CTPOUTENIBHBIX MaIllMH, YTBEPXKIACHHOTO TMpuUKa3oM MUHHCTEPCTBA
npocBemieHuss Poccum Ne 774 ot 26 aBrycra 2022 roma, 3aperucTpHpOBaH
MunucrepctBom toctunuu Poccun (per. Ne 70280 ot 29 centsa6ps 2022r.),
ykpynHeHHou rpynmnel npodeccuit 23.00.00 TexHuMKa W TEXHOJOTUU HA3EMHOTO
TpaHCIOPTA.

Opranuzanus-pazpaboT4HK: I'ocynapctBenHoe O1O/IKETHOE
npodeccuoHaibHOe ~ 00pa3oBaTeNbHOE  yupexnaeHue KpacHomapckoro — kpas
«KpONOTKMHCKHI TEXHUKYM TEXHOJIOTUH U KEJIE€3HOOPOKHOTO TPAHCIIOPTA».

ABTOpBI: JlonsipeBa O.H., beiukoBa A.B., TpetpsikoBaO.O.
npenoaasarenu I'BITIOY «KTT u XT».

Penien3entsr:
MII 3aHuMaeMas J10JDKHOCTh
Mecro paboTs
KBanuoukaiys no quruiomy
MIT 3aHnMaeMast JOJKHOCTh

Mecto paboThI

KBanmudurkanus mo aumiomy



COJEPKAHUE

MACIHOPT PABOYEX [TIPOT'PAMMBI YYEBHOM
JTUCHHUTILINHBI

CTPYKTYPA U COJIEP’KAHUE YYEBHOI
JTUCHUTIIMHBI

YCJOBUS PEAJIM3AIIMA YUEBHOM
JANCHUITJIMHBI

KOHTPOJIb 1 ONEHKA PE3YJIbTATOB
OCBOEHUSI YYEBHOM JUCITATIIMHBI



1. O0mas xapakTepucTuKa padoueil nporpaMmsbl 00111€00pa3oBaTeJIbHOM
AUcHUIInHbI«MaTeMmaTnka»

1.1. Mecto AUCUMTLTHHBI B CTPYKTYype npogeccuoHAIbHOM
o0pa3oBartenbHoii nporpammsl CIIO:

O6uieoOpazoBaTenbHas AUCHUIUIMHA «MaTeMaTthka» SIBISIETCS 00s13aTeIbHOM
yacThlo  00IIe00pa3oBaTENbHOTO  IIMKJIa  00pa3oBaTeNbHOM  NHpOTpaMMbl B
cootBerctBu ¢ DPI'OC  mo mpodeccun 23.01.08 CJiecapb 10 __pEeMOHTY

CTPOMTEC/IbHBIX MAIIINH

1.2. Ileau m nJIaHupyeMble pe3yJIbTAThl 0CBOCHUS AUCHMUILJIMHBI:
1.2.1. leab TUCUUIJINHBI

Conepxxanue IIPOrpamMMBl o0u1eo0pa3oBaTeabHON JUCLUIIINHBI
«MaremaTuka» HampaBJI€HO Ha JOCTHKEHUE PE3YJIbTATOB €€ M3YYCHHUS B
cootBercTBUM ¢ TpeboBanuamu PI'OC COO ¢ yyerom mnpodeccuoHaIbHON
HanpasieHHocTH PI'OC CIIO.



1.2.2. Ilnanupyemble pe3yJbTAThl 0CBOCHUSN TMCHUIIMHBI:
Oco0oe 3HaUeHUE TUCIUIUIMHA UMEET NMPpU (GOPMUPOBAHUHU U PA3BUTUU OOITUX KOMIETCHIIHIA:

o01IMe KOMIEeTeHIINH

Ili1anupyemble pe3yibTaThl 00yUeHUs

O01mme

JAucnuniamHapHbie

OK 01 Beibupats criocoosl
peuieHus 3a1a4d
mpodeccnoHaTbEHOMI

e TeTbHOCTH
MPUMECHHUTEITHHO

K pa3IM9IHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYIY,
MacTepcTBa, TpYy10Jio0ue;

OCO3HAaHHUEC NI EHHOCTH

- T'OTOBHOCTb K aKTUBHOM ACATCIIbHOCTH

TEXHOJOTMYECKOM M COLMAIIbHOW HAIIPaBJIEHHOCTH,
CIIOCOOHOCTH

HHULMUPOBATh, INNIAHUPOBATHL U

CAMOCTOATCIIbHO BBITNIOJIHATD TaKYIO ACATCIbHOCTD,

- UHTEpEeC K pa3IMYHbIM chepam
npodeccuoHaNbHOM NesTeNbHOCTH,
OBnaneHue YHHUBEpCaIbHBIMU y4eOHBIMU

MMO03HABATEIILHBIMU JICHCTBUSMU:
a) 0a30BBIC TOTUUECKHUE ICUCTBUS:
- CaMOCTOSITEIIBHO (dbopMynupoBaTh "
AKTyaJIM3HpOBAaTh IMPOOJIEMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

- yCTaHaBIWBATh CYIIECTBEHHBIN TMPU3HAK WIH
OCHOBaHMS JJIsi CpPaBHEHHUS, KJIACCUPHUKALMU U
0000IIECHHS;

- ONpelensATh LeNu JAEATeNbHOCTH, 3aJaBaTb
MapaMeTpsl U KPUTEPUHU UX JOCTUKCHHS,

- BBIABJIATH 3aKOHOMCPHOCTH M IPOTUBOPCYUUSA B
[pacCMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTBH KOPPEKTHUBEI B ACATCIbHOCTE, OLICHUBATH
COOTBETCTBHE pE3yJAbTATOB IEJSIM, OIICHUBAThH

[PUCKHU MOCJIEACTBUI ACATCIIBHOCTH,

-BJIaJIETh METO/IaMU JI0Ka3aTeNIbCTB, AITOPUTMAaMU PEIIEeHUs 3a/1a4;
yMeHue (popMyJIMpOBaTh OIPEEICHHsI, aKCHOMBI U TEOPEMBI,
[IPUMEHSTH UX, TPOBOJIUTH TOKAa3aTeIbHBIC PACCYKICHHS B XOIE
peleHus 3aaad;

- YMETb ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJOTapu(pM YUCIIa;
YMEHHUE BBITIOJHATH BEIYUCIICHIE 3HAYCHUI 1 ITpeoOpa3oBaHus
BBIPA)KEHUI CO CTENEeHAMU U Jiorapudmamu, npeoOpa3oBaHus
NPOOHO-PALIMOHATIBHBIX BBIPAYKEHHUIA;

- YMETb ONEpPUPOBATH MOHATHAMMU: PALMOHATIbHbIEC, UPPALIMOHATIBHBIE,
[OKa3aTesbHbIE, CTETIEHHbIE, JOrapupMHUECKUE,
TPUTOHOMETPHUYECKHIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHIMH: (HYHKIHS, HETIPephIBHAS () yHKIIHSA,
MPOU3BO/IHAS, TIEPBOOOPA3HAsL, ONIPEICIIEHHBI HHTErPal; yMETh
HAXO/UTh MIPOU3BOHBIEC AIEMEHTAPHBIX (DYHKITHHA, UCTIONB3YS
CIPAaBOYHBIE MAaTE€PUAJIbl; HCCIE0BATh B MPOCTEHIINX CAydasx
(byHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HANOOJIbIIINE U HAMMEHBIIINE
BHaYeHUsl QYHKLUUN; CTPOUTH IpauKu MHOTOUIICHOB C
MICITOJIb30BaHUEM alapaTa MaTeMaTHUYECKOr0 aHaIN3a; IPUMEHSTh
[IPOU3BO/IHYIO MIPU PELICHUM 3ajay Ha JBM)KEHHUE; pelaTh MPaKTUKO-
OPUEHTHPOBAHHBIE 32/1a4H HAa HANOOJBIITNE U HANMEHBIIINE 3HAUCHMS,
Ha HAXOXX/ICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH TOHATHIMHU: PAllMOHATBHAS (PYHKIIHUS,
MoKasareiabHasi QyHKIMS, CTeNeHHast PyHKIUS, JorapudmMuyeckas
(byHKIIMS, TPUTOHOMETpUYECKUEe PYHKLNHU, 0OpaTHbIE (QYHKIINH;

- pa3dBUBATh KPCATUBHOC MBIINIJICHUC ITPHU PCHICHUU

YMEHHUE CTPOUTH rpaMKu U3yYeHHBIX (QYHKIUH, UCIIOIB30BATh




PKU3HEHHBIX TIPO0JIeM

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- BJIaJICTh HaBBIKAMHU y4eOHO-UCCIICI0BATEIBCKOMN H
[IPOCKTHOM JEATeIbHOCTH, HAaBBIKAMHU Pa3pelICHUS]
po0Jem;

- BBIABIISATh T[PUYUHHO-CIICJCTBCHHBIC CBSI3H H
AKTYyaJIM3UPOBATh 3a]1ady, BBIJIBUTATh THUIIOTE3y €€
[peIICHNS, HAXOIUTh apTyMEHTBI IS
OKa3aTelbCTBA CBOMX YTBEPXKJICHUH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUH PEIICHHUS,

- aHAJTM3UPOBATh TOJYYCHHBIC B XOJC PEUICHHS
3ajjauyu pe3yJIbTaThl, KPUTUYECKH OICHUBATH WX
ITOCTOBEPHOCTh, IIPOTHO3UPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSX;

-- YMETh NIEPCHOCHUTH 3HAHUS B TIO3HABATCIHLHYIO H

IMPAKTUYCCKYIO obnactu KHN3HCACATCIbHOCTH,

- yMEThb HMHTETPUPOBATh 3HAHHS W3 Pa3HbBIX
MpEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE  HJEH, npeasarath

OPUTMHAJIBHBIC TTIOAXOAbI U PCHICHU A,

it CIT0COOHOCTH nx HUCIIOJIB30BAHMS

[TO3HABATEJILHON U COLMAIIBHOW MPAKTHKE

rpadUKy MpU U3y4EHUU MPOIIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUN
Basiad U3 Ipyrux yueOHbIX MPEAMETOB U 3a7a4 U3 PeaJbHOM KU3HU
BbIpaXaTh (opMyIamMu 3aBUCUMOCTU MEXY BEJIMYUHAMU;

- YMETh peliaTh TEKCTOBBIC 33a/1a4M Pa3HbIX THUIOB (B TOM YHCIIE Ha
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[POLICHTBHI, JOJIH U YaCTH, Ha ABMKEHHUE, padOTy, CTOMMOCTh TOBapOB
1 YCIIyT, HAJIOTH, 33J]a4d M3 00JIACTH YIPaBIICHUS JTUYHBIMUA U
CeMEHHBIMU (PMHAHCAMM ); COCTABIIATH BBIPAKEHUS, YPABHCHHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]a4M, HCCIEA0BaTh
[IOJIy4EHHOE PELIeHNE U OLICHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB;
- YMETb ONIEpPUPOBAThH MOHATHIMMU: CpeHEE apu(PMETHUUECKOE,
MesnaHa, HauOoJIblllee M HaMMEHbIIee 3HaYeHUs, pa3Max, AUCIepCus,
CTaHJapTHOE OTKJIOHEHHE YUCIOBOr0 HabOpa; yMETh U3BJIEKATh,
MHTEPIPETHPOBATH MHPOPMAIUIO, TPEJICTABICHHYIO B TA0INIAX, HA
mrarpaMmax, rpadukax, OTpaXkaroIryt CBOMCTBA pealbHbBIX
[IPOLIECCOB U SIBJICHUII; IPEACTaBIATh HHPOPMALUIO C ITOMOILBIO
TabJIMI ¥ IUarpaMM; UCCIIEI0BaTh CTATUCTUUECKHUE JaHHbIE, B TOM
qKcie ¢ MPUMEHEHUEM Irpaduyeckux METOI0B U AJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIy4YallHbIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTD CIIY4aiHOTO COOBITHS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCIOJIb30BaHNEM T'paUueCKUX METO/I0B; TIPUMEHSTh
(bOpMyJIbI CIIO’KEHUSI U YMHOXKEHUS BEPOSITHOCTEHN, KOMOMHATOPHbIE
(bakTbl 1 POpPMYIIBI IPU PEIICHUH 33]1a4; OLICHUBATh BEPOSITHOCTU
peasibHbIX COOBITHIA; 3HAKOMCTBO CO CIIy4ailHBIMH BEJIMYMHAMY;
YMEHHE MIPUBOJIUTH IPUMEPHI POSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb OIIEPUPOBATH IIOHATUAMU: TOUKA, IIPsIMast, IIIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIUBAIOIINECS NIPSIMBIE,
[apajuIeIbHOCTD U MEPIICHIUKYIIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YroJl

IMEXKIY IIPAMBIMHU, YT'OJI MEXKAY 11 SIMOM 1 TIIIOCKOCTBIO OJI MEXK]
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TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEKy TIPSIMBIMHU, PACCTOSTHHE MEXTY TUIOCKOCTSIMU; YMCHHE
MCITOJIB30BaTh MPH PEIICHUH 33/1a4 U3y4EHHBIC (DAKTHI U TEOPEMBI
TUIAHUMETPHH; YMEHUE OIICHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO
MUpa;

- YMETh OIEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO0, MapajuieenuIie]], Mpu3Ma, mupaMmuia, Gurypa u
MOBEPXHOCTh BpaIllCHUs, IIHIMHAP, KOHYC, map, chepa, CCICHHS
(buryphl BpaleHusl, INIOCKOCTh, Kacaromasics cepbl, WINHApPA,
KOHYCa, TUIOIA/b TOBEPXHOCTH MTUPAMUJIbI, TPU3MBI, KOHYCA,
[MIMH/IPA, TUIOIaAb chepbl, 00beM Ky0a, IPSIMOYTOJIBHOTO
napajiesienune/1a, MupaMuibl, IPU3MbI, IWIMHIPA, KOHYCA, apa;
YMEHHE N300pakaTh MHOTOTPAHHUKH W TTIOBEPXHOCTHU BPAIICHUS, HX
CCUCHUS OT PYKH, C TIOMOIIBIO YePTESIKHBIX HHCTPYMEHTOB U
DIICKTPOHHBIX CPEACTB; YMEHUE PaClO3HABATH CHMMETPHIO B
MMPOCTPAHCTBE; YMEHHUE PACIiO3HABATH MPABUIILHBIC MHOTOTPAHHHKH;
- YMETh ONEPUPOBATH MOHATUSMU: ABHKEHHE B IPOCTPAHCTRBE,
M0100HbIE PUTYPHI B IPOCTPAHCTBE; UCTIOIH30BATh OTHOIIIECHHE
[UI0I1[a/1el TOBEPXHOCTEN 1 00beMOB NOJOOHBIX (DUTYP MPU PEIICHUH
3anady;

- YMETh BBIYUCIIATH TCOMETPHYCCKHUE BEJTMYMHEI (JUTHHA, YTOJ,
MI0M1a/1b, 00BEM, IUTOMIAAb IIOBEPXHOCTH ), UCTIONIB3YS H3yUCHHBIC
(hOpMyYITBI U METOJIBI;

- YMETh OIIEPUPOBATH MOHATHSIMU: IPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJISIpHOE MPOM3BECHHE, YOl MEX1Yy BEKTOpaMHU, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOUTh C MMOMOIIBIO0 U3YYEHHBIX
(hopMyI1 KOOPJMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEKITY IBYMSI
TOYKAMH;

-yMeTh BbIOMpaTh MOAXOAALINN U3y4YEHHBIH METO AJIsl PEIIECHUS




3a/layM, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUECKHe
MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE MTPUBOJIUTEH IPUMEPHl MATEMAaTUUECKUX OTKPBITUN
[POCCUHCKON U MUPOBOM MaTe€MaTUYECKON HAYKH.

-yMETh ONEPUPOBATH MOHATUIMU: ONPEJICICHUE, AKCUOMA, TEOPEMA,
CJIe/ICTBHE, CBOMCTBO, MIPU3HAK, J10KA3aTEIbCTBO, PABHOCUIILHEIE
(bopMyIHpOBKH; yMeHHE (POPMYITHPOBATH OOpATHOE U
[IPOTUBOIIOJIOKHOE YTBEPKICHUE, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIB30BATh METOJl MAaTEMAaTUYECKON UHTYKIUY;
[IPOBOAUTH JJOKA3aTEJbHbBIE PACCYKACHHUS IPU PELICHUH 3a/1a4,
OLICHUBATDH JIOTUYECKYIO MIPABUIIBHOCTh PACCYKICHHUI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOYKECTBO,
OTIEpaIK HAJl MHOKECTBAMU; YMEHHUE UCII0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH anmapar Jyisi OMMCAHMS PeabHBIX MPOIIECCOB U
SIBJICHUM TPY PEIICHUH 33/1a4, B TOM YUCIIE U3 IPYTUX YU4COHBIX
MPEIMETOB,;

- YMETH ONEpHPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
[IUKJI, Tpad) Ha TIIOCKOCTH; YMEHUE 337aBaTh U OMHUCHIBAThH Tpadbl
Pa3TMYHBIMH CIIOCO0AMU; HCIIOIB30BaTh rpadbl MPU PEIICHUH 3aa4;
- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: COYETAHHE,
repecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MTEPECTAaHOBOK; OMHOM
HproToHa; yMeHHE MPUMEHSTh KOMOMHATOPHBIE (haKTHI U
PACCYKJIEHUS JIJIsl PEIIeHUs 33714,

-YMETh ONEPUPOBATH MOHIATHAMU: HATYPATBLHOE YHUCIIO0, IIEJI0€ YHUCIIO,
OCTaTOK 10 MOYJIIO, PAIlMOHAIIBHOE YHCIIO, UPPAIMOHATBHOE YUCIIO,
MHOXECTBA HATYPaJIbHBIX, LEbIX, PALIMOHATBHBIX, TEHCTBUTEIbHBIX
MUCeN; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBIITNI
0OIIMi TenuTens 1 HauMEeHbIIee 001ee KpaTHoe, anroputM EBkinaa
[pY PEIIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU
CHCTEMaMHU CUUCIICHUS;




- YMETb CBOOOJHO ONEPUPOBATH OHATHAMMU: CTEIEHB C LIEIbIM
[oKa3aTesaeM, KOpeHb HaTypajlbHON CTENEHH, CTEIEHb C
PALIMOHATIBHBIM [10KA3aTelIeM, CTENEHb C IEHCTBUTENbHBIM
(BelleCTBEHHBIM) IT0Ka3aTeseM, JJorapuM 4uciia, CHHyC, KOCHHYC U
TaHI€HC [IPOU3BOJIBHOIO YHCIIA;

- YMETb ONEPUPOBATH MOHATHIMH: TOKAECTBO, TOKIECCTBEHHOE
rpeoOpa3oBaHUE, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U
HEPAaBEHCTB, PABHOCUJILHOCTh YPaBHEHUI, HEPABEHCTB U CUCTEM,
pallMOHATIbHBIE, UPpALlMOHANIbHBIE, I0KA3aTeNIbHbIC, CTEIICHHBIE,
jlTorapupmMuyecKue, TPUroHOMETPUYECKUE YPaBHEHHUS, HEPABEHCTBA U
CHCTEMbI; YMEHHUE pelllaTh YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
[IOMOILBIO PA3JIMYHBIX IPUEMOB; PELIaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C ITapaMeTPOM; IPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, UX
CUCTEMBI JIJIsl pELICHHUS] MaTEMaTUYEeCKUX 3a/1ad U 3a/1a4 U3 pa3IndHbIX
oOacTell HayKH U pealibHOM JKU3HU;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUAMU: IpadUK QYHKINH,
oOpaTHast PyHKIUS, KOMIO3ULUS GYHKUUH, TUHEHHas QyHKIMS,
KBaJpaTHUHas QYHKIUS, CTENIEHHas: (GYHKLHUS C LIEIbIM IT0Ka3aTeleM,
TPUTOHOMETpUUYECKHE (PYHKIMU, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(yHKLIMH, TOKa3aTeNIbHas U Jorapugmuyeckas QyHKIUHN; yMEHUE
CTpOUTH rpapuKu GYHKIM, BHITOJIHATH IpeoOpazoBaHus rpaduKkoB
(b yHKIIHI;

YMEHHE UCI0JIb30BaTh IpauKi PYHKINN U1 U3Y4YEHHUS [TPOLIECCOB U
3aBUCHUMOCTEH MpU PEeLIeHUH 33/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U
13 peasIbHOM JKHU3HM; BbIpaXkaTh GOpMyJIaMU 3aBUCUMOCTH MEXKIY
BETMYMHAMU;

YMEHHUE CBOOOHO ONEPUPOBATH MOHATUAMU: YETHOCTh (PYHKIUH,
MEePUOTUYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
(yHKINH, SKCTpeMyM (pyHKIIUH, HanOoJIbIIee 1 HAaUMEHbIIIee

BHaueHUs! QYHKIMU HAa IPOMEXKYTKE; YMEHHE MPOBOIUTH




pccieioBaHue QYHKINU;

YMEHHUE UCII0Ib30BaTh CBOMCTBA U rpaduKy GYHKIMN A7 peIIeHUs
YpaBHEHMI, HEpAaBEHCTB U 3a/1a4 ¢ IlapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOH INIOCKOCTU MHOKECTBA PELICHUN YPaBHEHUH,
HEPABEHCTB U UX CUCTEM;

-yMeTb CBOOOIHO OTIEPUPOBATH MOHATUSMHU: ITOCIIEI0BATEILHOCTD,
apuMeTHUECKas IPOrPECCHsl, FTEOMETPHUECKasi IPOrpeccus,
0ECKOHEYHO yOBIBAIOIAs TEOMETPUYECKAs IIPOrPECCHUs]; YMEHHUE
3a/1aBaTh IIOCIIEN0BATENIBHOCTH, B TOM YUCIIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYT;

- YMETb ONIEPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD (PYHKIIUH,
ACUMIITOTHI rpaduka GyHKINH, IepBast U BTOpast IPOU3BOAHAsS
(yHKIIMU, TEOMETPUIECKUNA U (PU3HMUECKUI CMBICI POU3BOHOM,
nepBooOpa3Hasi, ONpeAeICHHbI UHTETpall; yMEHUE HaXOAUTh
ACHMITTOTHI rpaduka GyHKINUN; YMEHHE BEIYUCIISATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEACHMSI, YACTHOTO U KOMIIO3ULINU (PYHKIUMH, HAXOIUTh
YpaBHEHHE KacaTeabHON K TpapuKy GyHKINU;

YMEHHUE UCIIOIb30BaTh IPOU3BOIHYIO JUI UCCIEI0BaHUS (DYHKIIHH,
ISl HAXOXKICHMS HAWTYYIIEro PEIIEHUs B IPUKIJIAHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHUYECKUX U (PU3MUECKUX 3aJauax, s
OTIpeieNIEHUs] CKOPOCTH U YCKOPEHMSI; HAXOAUTh TUIOMIA U U 00bEMBbI
(buryp ¢ mOMOIIbI0 UHTErpalla; IPUBOIUTH PUMEPDI
MaTEeMaTHYECKOr0 MOJIETMPOBAHUS C TOMOIIBIO UG depeHIINaTbHBIX
YpaBHEHU;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHBIE KOMIUIEKCHBIE YNCIIa, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3alrucu KOMIUIEKCHBIX YHCel
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajnredpandeckas); yMeTh
[POU3BOANUTH apUPMETHUECKHUE AEUCTBHUS C KOMIUIEKCHBIMHU YHCIIAMHU;

MPHUBOJANUTH IMPUMEPHBI UCITOJIB30BAHUA KOMIIJICKCHBIX YHUCCII;
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- YMETb CBOOOJHO ONIEPUPOBATH IOHATHAMMU: CPEHEE
apupMeTHuecKoe, MeJuaHa, HauboJbIllee U HAUMEHbIIee 3HaYeHus,
pasMax, JUCIEepCHs, CTAHJAPTHOE OTKJIOHEHUE JJISl OIIMCAHUS
YMCJIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHUE JaHHBIE, B
TOM YHCJIE C MPUMEHEHUEM Irpa)uIeCKUX METOJIOB U AJIEKTPOHHBIX
CpencTB; TpadUIECKU UCCIEA0BATh COBMECTHBIE HAOTIOCHUS C
[TOMOILBIO JUarpaMM PacCEUBAHM U JINHEWHON PETPECCUU;

- YMETh HAXOJUTh BEPOATHOCTH COOBITHI C HCIIOJIb30BAaHUEM
rpadu4ecKuX METOJ0B; IPUMEHATH Ul peleHUs 3a7au (GOpPMYIIbl
CJIO’KEHUS U YMHOKEHHS BEpOATHOCTEH, (hopMyiTy MOTHOM
BEpOSATHOCTH, popMyiy bepHysuin, KoMOMHATOpHBIE (GaKThl U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; yMEHUE
OIIEpUPOBATh NOHATUAMU: CIIydaiiHasi BEIMUMHA, PACIIPEIETICHHIE
BEPOATHOCTEN, MAaTEMATUUYECKOE 0XKHJIaHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4aitHON BEIMYUHBI, (QYHKIIUN
pactpeieseHus U IJIOTHOCTH PAaBHOMEPHOT 0, IIOKA3aTEIbHOTO U
HOPMaJIBHOT'O PACIIPENEIEHU; YMEHUE UCIIONIB30BAaTh CBOMCTBA
M3YYEHHBIX paclpeAe/eHUN s peleHHs 3a/1a4; 3HAKOMCTBO ¢
MOHSATHSAMM: 3aKOH OOJIBIINX YUCEI, METO/Ibl BBIOOPOUYHBIX
MICCIIEIOBAHNI; YMEHHE IPUBOJAUTH IPUMEPHI IIPOSIBICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IIpsAMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, IJIOCKUN yTOJ1, IBYIPaHHbBIN
YTOJ1, TPEXTPAHHBIN YroJl, IEPECEKAIOIINECS, TapaUIEIbHBIE U
CKpEIMBAIOIINECS IPSIMbIE, MAPAIIIENIBHOCT U MEPIEHAUKYIIPHOCTh
MPSMBIX U IIJIOCKOCTEH, YTOJI MEXKAY IPSIMBIMH, YTOJ MEKIY IPSIMON
1 TUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh IpU
peLIeHnH 3aj1ay U3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHUPE;yMEHUE
OTIEpUPOBATH MOHATHUSIMU: MHOTOTPAaHHUK, CEYEHNE MHOTOI'PaHHUKA,
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[paBUJIbHBIM MHOTOIPaHHUK, IPU3Ma, IUpamMuaa, Gpurypa u
[IOBEPXHOCTh BpPALECHUs, IUIMHIP, KOHYC, 1ap, cdepa, pa3zBepTka
[IOBEPXHOCTH, CEYEHUS KOHYCA U LIMJIMHJIPA, TapaJlIeIbHbIE OCH WU
OCHOBAHHIO, CEUEHHE 111apa, INIOCKOCTh, Kacaromasics chepsl,
[MINHAPA, KOHYCa; YMEHHE CTPOUTH CEUEeHHE MHOTOIPaHHHKA,
M300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M TOBEPXHOCTH BPALICHUS, UX
CCUCHUS, B TOM YUCJIC C IOMOIIBIO 3JICKTPOHHLIX CPCACTB; YMCHUC
MPUMEHSTH CBOMCTBA T€OMETPUUYECKHX (UTYP, CAMOCTOSTEIHHO
(bopMyIMpOBATH OIpEIeIeHUs U3ydaeMbIX (GUTYp, BBIABUIaTh
UIIOTE3bl O CBOMCTBAX U MPU3HAKAX F'€OMETPUUECKUX (Uryp,
00OCHOBBIBATh UJIM OMPOBEPraTh UX; YMEHHE IPOBOIUTD
Kaccu(UKaUo GUryp 10 pa3IMyHbIM IPU3HAKAM, BBIIOIHATh
HGO6XOILI/IMI)IG JOIMMOJIHUTCIIbHBIC ITIOCTPOCHUA,

-yMeTb CBOOOIHO OTIEPHPOBATH MOHATUSAMH: IIOMIAL (PUTYPHI, 00BEM
(bUTypHI, BEIMYMHA yTIia, PACCTOSHUE OT TOYKH JI0 IJIIOCKOCTH,
PaCCTOAHUE MCKIY NPAMBIMU, PACCTOAHUEC MECKAY IIIOCKOCTSIMU,
ru10Iaab C(epbl, IUIOIIAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI,
KOHYCa, IMINHAPA, 00beM Ky0a, MpsAMOYTOJILHOTO MapasuieNenunesna,
UpaMU/Ibl, TPU3MBI, IWIIMHAPA, KOHYCAa, [1apa; yYMEHHE HaXOAUTh
OTHOILLIEHHE 00BEMOB MOAOOHBIX GUTYP;

- YMETh CBOOOJITHO ONIEPUPOBATh MOHATUSIMU: JIBHKEHUE,
MapajiebHbIA IEPEHOC, CAMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
[MOBOPOT, IpeoOpazoBaHue No00us, T0J0OHbIE (PUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJJ00HBIE (PUTYpBI, B TOM YHUCIIE B IPUPOJIE,
IMCKYCCTBEC, apXHUTCKTYPEC,; YMECHUC HUCIIOJIB30BaTh TCOMCTPUYICCKHUC
OTHOILIEHHSI, HAXOUTh F€OMETPHUECKUE BETUUNHBI (JUTMHA, YTOI,
MI0I1a/1b, 00BEM) IIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHbIX
MPEIMETOB U U3 PeabHOM JKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: IPSIMOYTOJIbHAS CUCTEMA

IKOOpAWHAT, BEKTOP, KOOPAUHATHEI TOYKHU, KOOPAMHATEI BEKTOPA,
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CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA Ha YNCIIO, PA3JIOKEHHE
BEKTOpa 110 0a3ucy, CKaJipHOE IPOU3BEJCHUE, BEKTOPHOE
[IPOU3BENICHUE, YTOJI MEXKAY BEKTOPAMHU; YMEHHUE UCIIOJIB30BATh
BEKTOPHBIN M KOOPIUHATHBIA METOJ IJIsl PEIIEHHUS T€OMETPHUYECKUX
3ajad v 3a/1a4 APYruxX yuyeOHbIX IPeAMETOB; OIIEPHPOBAThH
MOHATUSIMU: MaTpuLa 2X2 1 3x3, onpeAeauTellb MaTPULIbI,
TCOMETPUYECKUN CMBICII ONIPEACIUTEIL;

- YMETh MOJIEJINPOBATh PEAJIbHBIE CUTYALIUU Ha SI3bIKE MAaTEMATUKH;
COCTaBIIATh BBIPA)KCHMSI, yDABHEHNUS1, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBUIO 33J]a4H, UCCIIEJOBATH IOCTPOCHHBIE MOJEIIHN C
MICIIOJIb30BaHUEM amapaTa anredpbl, HHTEPIPETUPOBATH M1OJIy4YEHHbIH
PE3yJIbTaT; CTPOUTHh MaTEMaTHUYECKHE MOJIEIH C TIOMOILIBIO
FEOMETPUUECKUX MOHATUHN U BEJIMYMH, PEIIATh CBA3AHHbBIE C HUMU
[IPAKTUYECKHE 3a4a41; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETUPOBATH MMOTYYEHHbIN pe3yNbTaT; pellaTh IPUKIJIaJHbIE
3a/1la4y CPEACTBAMU MAaTEMaTHIECKOIO aHAJIN3a, B TOM YHUCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PMU3MUECKOT0 XapaKTepa;

- YMEHUE BBIOMPATh MOAXOSAIIMI METOJT AJIs peIlIeHUs 3a/1a4H;
MOHMMAHNE 3HAYMMOCTH MaTEMAaTUKH B U3yYEHUH IPUPOAHBIX U
00I11€CTBEHHBIX MIPOIIECCOB U SIBJICHUHN; YMEHHE PAaclO3HABATh
MpOsIBJIEHNE 3aKOHOB MaTeMaTHUKU B UCKYCCTBE, YMEHHE NPUBOIUTH
[IPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUNCKOW U MUPOBOI
MaTeMaTHYECKOW HAyKH
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEACTBA
[OKCKA, aHaJIu3a U
MHTEepIpeTaluu
MH(bOpMALNH, 1
MH(pOPMAaLOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3,144
podeccuOHATbLHON
NesTeNbHOCTU

B o0nactu OCHHOCTHU HAYYHOI'O ITO3HAHUWA:

-chopmMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd U OOILIECTBEHHOW MPaKTUKU,
OCHOBAaHHOT'O Ha Jaore KYJBTYP,

CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOErO0 MecTa B
[MOJIUKYJIbTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOM U UYUTATEIBCKOU
KyJIbTYpbl KaK CpEICTBa B3aUMOJECUCTBUS MEXKIY
UTF0IbMU Y TIO3HAHUSI MUDA;

- OCO3HaHUE LIEHHOCTH HAy4yHOH J€ATEJIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh MIPOEKTHYIO n
M CCIIEIOBATEIIbCKYIO

MHIWBUIYAJIbHO U B I'PYIIIC.

JACATCIIBHOCTD

OBnageHue YHHUBEPCAITLHBIMU y4eOHBIMU
M03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTa ¢ uH(opmaruei:

- BJIaJEeTh HaBbIKAMU MOJYy4eHUs MH(oOpMaruu u3
MCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSATENIBHO
OCYILECTBIISATh MOUCK, aHAJIU3, CUCTEMATH3ALMIO U
MHTEPIPETANI0 HHOOPMAIIMH Pa3TMYHBIX BHJIOB H
(hopM mpecTaBICHNUS;

- CcO3/laBaTh TEKCThl B pPa3IMYHBIX (opMarax c
y4€TOM Ha3HaueHus UWHGOpPMAUM U LEJIEeBOH
QyTUTOpUHU, BbIOMpas ONTUMAIbHYIO  (opMmY)|
MpEeCTaBICHNS U BU3yaIH3alUH;

- OLICHUBAaTh

MHpOopMaluy,

JOCTOBCPHOCTD, JICTUTUMHOCTD
€C COOTBCTCTBUC IIPABOBBIM U
MOPAJIbHO-3TUYCCKUM HOPMaAM;

- YMETh OIEpUPOBaTh TOHATHSAMH: palMOHAJIbHAs — (QYHKIUS,
Moka3areiabHass (QYHKIUS, CTENeHHas (QYHKIUs, JorapudmuyecKast
(byHKIMSA, TpUroHOMeTpuyeckue (QyHKIUU, oOpaTHbIE (QYHKIINU;
YMEHUE CTPOUTh TpapuKd M3YyYCHHBIX (DYHKIMIA, HCIOIH30BATH
rpadUKu MPU U3yYEHUU TPOIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUM
Bamad M3 JIPYrux y4eOHBIX MPEAMETOB U 33134 U3 peajbHOW JKU3HH;
BBEIp2XKaTh POPMYJIaMU 3aBUCUMOCTH MEXTY BEIMUYNHAMU;

- yYMETh OICPUPOBATH TOHATHUSIMH: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, YpaBHEHUE, HEPABCHCTBO, CHUCTEMa YPaBHEHUH U
HEPABEHCTB, PaBHOCWJIBHOCTh YypaBHCHUH, HEPABEHCTB U CHCTEM,
palMOHAIbHBIE,

J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUA, HCPABCHCTBA U

UppalliOHAJIbHBIC, IIOKAa3aTCJIbHBIC, CTCIICHHBIC,

CUCTEMBI; YMETb pellaTb YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C
[IOMOILBIO Pa3JIMYHBIX IPUEMOB; PEIIATh ypPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIApaMETPOM; IPUMEHATH YpPAaBHEHMS, HEPABEHCTBA, MX
CHUCTEMBI IS PELICHUSI MaTEMaTUYECKHUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX
o0s1acTeil HayKH U peaNbHOM KU3HM;

yMeTh  CBOOOJHO  OINEPUPOBATH

MOHATHSAMM:  JIBUXKEHHUE,
apasienbHbl IepeHOC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, NpeoOpa3oBaHue M0100Us, MOJOOHBIE (UIYpBI; YMETh
pacrio3HaBaTh paBHbIE U MOJOOHBIE GUTYpPHI, B TOM UUCIIE B MPUPOJIE,
IMCKYCCTBC, AapXHUTCKTypE; YMECTb HCIOJIb30BaTh TICOMCTPUUCCKUC
OTHOIICHHA, HAXOJUTb TCOMCTPUUCCKHUEC BCIWMYMUHBI (I[J'II/IHa, yrou,
MTOIIA b,

MpeIAMETOB U U3 peanLHoﬁ KHU3HU

o0BbeM) TMpH pelIeHUuH 3a7ad U3 JAPYyrux YydeOHbIX

- HCIONb30BaTh CpeAcTBAa HH(GOPMALMOHHBIX H
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KOMMYHHUKAITMOHHBIX ~TEXHOJOTUH B  PpeIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
3a1a4 coOJIroieHreM

TpC6OBaHI/Iﬁ SproOHOMHKH, TEXHUKHU 6C3OHaCHOCTI/I,

u

OpraHru3allMOHHBIX C

TUTUEHBI, PECypcoCcOEpeKeHusi, TPABOBBIX U
PTUYECKMX  HOPM, HOPM  HH(OPMALMOHHOH
0€30I1aCHOCTH;

- BJIAQJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHI
uHpopManuu,
ITTYHOCTH

nH(pOpMaIMOHHOM 0e30MMacHOCTH

OK 03 Ilnanuposats u
pean30BbIBaTh COOCTBEHHOE
rmpodeccnoHansHOE U
ITMYHOCTHOE pa3BUTHE,
MPEIIPUHIMATETbCKYIO

e TeTbHOCTD B
npodeccuonanbHOi chepe,
MCTIOJIb30BATh 3HAHUS 110
(bHAHCOBOW TPAaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIUsIX

B obGnactu AYXOBHO-HPABCTBECHHOT'O BOCIIMTAHUS:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,

ATHUYECKOTO TTOBE/ICHUS;

- ClIOCOOHOCTH OIIEHUBATh CUTYAIIHIO U IPUHUMATD

OCO3HAHHBIC  PCIICHUs, OPHCHTHUPYSACh  HA

MOPaJIbHO-HPABCTBCHHBIC HOPMEBI 1 ICHHOCTH,
OCO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOCHHE

YCTOMYMBOTO OYAYIIIETO;

- OTBETCTBEHHOE OTHOIIICHNE K CBOMM POJUTENSIM U

(M) IPYrUM 4YI€HaM CEMbH, CO3/IaHUI0 CEMbU Hal

OCHOBE  OCO3HAHHOTO  TPHUHSITUS  IIEHHOCTEH

CEMEMHOM JXHU3HM B COOTBETCTBHHU C TpaaunuusaMy

- YMCTb OIICPUPOBATH MOHATUAMU: PAIUOHAIIBHBIC, UPPAIUOHAJILHBIC,

MTOKa3aTCIbHEIC, CTCIICHHBIC, JIOFapI/I(I)MI/IquKI/IC,
TPUTOHOMCTPUYCCKNUEC YPABHCHUS U HCPABCHCTBA, UX CUCTCMBI,
- YMCTb OIICPpUPOBATH TMOHATUAMU: MHOTI'OTPpAHHHK, CCUCHUC

MHOTOTpaHHHKa, KyO, napajuienenune, npusma, nupamuaa, Gurypa u
[MOBEPXHOCTh BpallleHUs, LUWIMHIP, KOHYC, Iap, cdepa, CEUEHHs
(burypsl BpalleHMs], IUIOCKOCTb, Kacarouiascs cdepsl, LHUIUHAPA,
KOHyCa, IUIONIaJb IOBEPXHOCTH NUPaMUIBL,
cdepsl, IIPSIMOYTOJIBHOTO
mapajuleJenunena, MUpaMUuIbl, MPU3MBI, IWINHApPA, KOHyca, ILIapa;

IPU3MBI, KOHYycCa,

MUJIIMHApA, IUIOIAaAb 00BeM KY63,

YMCHHC 1/1306pa>1<aTL MHOT'OTPpAaHHUKH U MOBCPXHOCTU BPAILICHHA, UX

CCUCHUSA OT PYKH, C TIOMOIIBIO YCPTCIKHBIX HWHCTPYMCHTOB U

HaponoB Poccuu; DIEKTPOHHBIX  CPEACTB; YMETh pACIO3HAaBaThb CUMMETPUIO B
OBnazeHre yHHMBEpPCAIbHBIMU  PETYISATUBHBIMU[IPOCTPAHCTBE; YMETh PAaCllO3HABAThH IPABUIILHBIE MHOTOTPAHHUKH;
eCTBUSMU: - yYMEThb OIIEpUpOBaTh NOHATHUSAMHU: NPSIMOYIOJIbHAS  CHCTEMA|
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Q) CaMOOPIraHU3aLU:

- CAMOCTOSITEJIBHO OCYILECTBIIATD I103HABATEIbHYIO
NesITeIbHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 3a1a41 B
00pa30BaTeNbHON JESATEIBHOCTH M KU3HEHHBIX|
CUTYaLUsX;

- CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PELICHUS
poOJIEMBIl C YY4ETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsM;
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHHIO
[IMPOKON 3pYIUIMM B pa3HbIX OONACTAX 3HAHUH,
MOCTOSTHHO TIOBBIIIATh CBOM 0Opa3oBaTelIbHBIN |
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCIIOJIb30BAaTh MPUEMbl PEQUIEKCHH ISl OLCHKH
CUTYyalllu{, BBIOOpA BEPHOTO pEILICHMS;

- yMETb OLEHHUBATb PUCKUM U CBOEBPEMEHHO|
[IPUHUMATD PELLIEHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAJILHBIN MHTEIIEKT, MPEANoJaratouiui
c(hOpMUPOBAHHOCTD:

BHYTpEHHEN MOTHUBALIHAH, BKJIFOYAIOLIEH
CTPEMIICHHE K JIOCTHIKEHUIO LEId M YCIEXy,
ONTUMHU3M, VHHIIMATHBHOCTb, yMEHUue
ITeliCTBOBATh, HCXOS M3 CBOMX BO3MOXKHOCTEIH;

- DMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATH
OMOLIMOHAJIBHOE COCTOSIHUE JAPYTHX, YYUTBIBATh
€ro  IpU  OCYIUECTBJICHUMM  KOMMYHMKALUH,
CIIOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHUIO;

- COIIMAIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX]

KOOpAMHAT, KOOPIWHATHl TOYKH, BEKTOpP, KOOPJIMHATBHI BEKTOPA,
CKaJISIpHOE MPOU3BEACHHE, YTOJ MEXAY BEKTOpaMHU, CyMMa BEKTOPOB,
[IPOM3BEIEHNE BEKTOPa HA YMCIIO; HAXOJUTh C IMOMOIIBI0 W3YYEHHBIX
(hbopMyIl KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKAMU
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CIIOCOOHOCTH BBICTPAMBaTh OTHOLIEHUS C IPYTHUMHU
TIOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pa3penaTb KOHPIUKTHI

OK 04 DddexTrnBHO
B3aNMMOICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaHJIe

FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTU
1 CAaMOOTIPEICIICHHIO;

-OBJIaJICHUE y4eOHO-
MCCIICIOBATEIIbCKOM, MPOEKTHOM M  COLHUAIBHOU

HaBbIKaMH

esATEeIbHOCTH;
OBinajeHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSIMU:

0) COBMECTHAsI 1€ TEIIbHOCTD:

- TIOHMMaTh U HCIOJB30BaTh IPEUMYILECTBY
KOMaHJAHOW M UHJIMBUyadbHOU paboThI;

- TPUHUMATh LM COBMECTHOW JI€ATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JEHCTBHUS I10
€€ JOCTMIKEHMIO: COCTaBJIATH IUIAH JIEWCTBHUI,
[pactpeiensaTh POJIU C yYETOM MHEHUH YYaCTHUKOB
00CYKIaTh pe3ylabTaThl COBMECTHOM paboTHI;

- KOOPJUHHMPOBAaTH U BBIIOJHATH paboTy B

YCITOBUSX pEaTbHOTO, BUPTYaITBHOTO 51
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBJISITH TO3UTUBHOE CTPATETUUYCCKOE
MOBE/JICHWE B PA3TUYHBIX CHTYAIUSX, MPOSBISATH
TBOPYECTBO n BOOOpakeHue, OBITh
MHUIIMATUBHBIM.

OBnazieHWe yHHUBEPCATbHBIMUA  PETYISATHBHBIMU
IMENCTBUSIMU:

) IPUHSATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHBBI U PTYMEHTBI APYIUX JTHOIAEH

- YMETb OIIEpUPOBATHh MOHATHAMU: CIYYalHBIM OINBIT U CIIy4ailiHOE
COOBITHE, BEPOATHOCTH CIYYaHOTO COOBITHS, YMETh BBIYHCIATH
BEPOSTHOCTh C MCIOJb30BAHUEM TIpaUUECKUX METOJO0B; IPUMEHSThH
(bOopMyJIbl CIIOKEHUSI M YMHOXEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakTel U (GOpPMYJBI NPU PEIIEHUM 3aJay; OLIEHUBATh BEPOATHOCTH
pealbHbIX COOBITHM; 3HAKOMCTBO CO CIy4YalHbIMHU BEJIWYMHAMU;
YMEHHME MPUBOAUTH IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBLIMX YHUCEI B
[IPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJHO ONEpUPOBaTh IOHATUSIMU: CTENEHb C ILEJIbIM
[IOKa3aTeleM, KOPEHb CTENEHb C

HaTypaJbHOM  CTEIICHH,

pAallMOHATIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIHHBIM
(BeLleCTBEHHBIM) ITOKa3aTeseM, JiorapudM 4yucia, CUHYC, KOCUHYC U
TaHI€HC ITPOU3BOJILHOTO YHCIIa;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUAMU: TpaduK (YHKIHH,
oOpatHast (QyHKIMS, KOMOO3MLUSA (GYHKUUH, JUHEWHHas QyHKIus,
KBaJpaTU4HAasT QYHKIUS, CTETICHHAs! (QYHKIUS C IEIBIM TT0Ka3aTeNeM,
TPUTOHOMETpHUYECKHEe (YHKIHH, OOpaTHbIE TPUTOHOMETPHUYECKUE
(byHKIMM, TOKa3zaTenbHas M Jjorapudmuueckas QYHKIUH; YMEThb
CTpOUTH TpapuKku (PYHKIUH, BBIIOJHATH MpeoOpa3oBaHusi rpaduKoB
(yHKITH;

- YMETh MCIIOJIb30BaTh ITpapuku GyHKIMHN I U3y4EHHs TPOLIECCOB U

BaBHCHUMOCTE IIpu pCUICHUH 3a1a4 U3 APYyrux y‘-IC6HBIX npeamMeToOB U

M3 peambHOW >KU3HH, BbIpaxaTrh (OpPMyJIaMH 3aBUCHMOCTU MEXIY]
BEJIMUHMHAMH,
- CBOOOAHO ONEPUPOBATH TMOHATHUSAMH: UYETHOCTh (YHKIIHH,

MEPUOUIHOCTD (DYHKITUH, OTPAaHUICHHOCTh (DYHKIIUH, MOHOTOHHOCTb
HauOoJbllee W HaAWUMEHBIIEE

[IpY aHAJIN3€ Pe3yIbTATOB EATEIbHOCTH;

(YyHKIUH, DSKCTpeMyM  (QYHKIIHH,
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- TIpHU3HABaTh CBOE IPABO M MPABO JAPYTHUX JIHOJICH
Ha OIIMOKH;

pa3BHBaTh CIOCOOHOCTh TIOHMMAaTh MHp C
[TO3UIUH JIPYTOro YeJIOBEKa

BHa4YCHUsT (DYHKIIMH HA TIPOMEXYTKE; YMETh IPOBOIUTH HCCIICJOBAHUE
byHKIIHH;

- YMETh WCIOJb30BaTh CBOMCTBA M TpapuKu (QYHKIUU IS PEIICHUS
YPaBHCHHIA, HEPaBEHCTB W 3aja4 C IapamMeTpamu; H300paxkaTh Ha
KOOPJIWHATHOW  TIOCKOCTH  MHOXKECTBA

peuieHuil  ypaBHEHUH,

IHCPAaBCHCTB U UX CUCTEM

OK 05 Ocy1ecTBasTh
YCTHYIO Y IUCbMEHHYIO
[KOMMYHUKAIIUIO Ha
FOCYJAapCTBEHHOM SI3bIKE
Poccuiickoit denepainu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 0011acTH 3CTETHYECKOrO BOCITUTAHUS:
- O9CTCTUYCCKOC OTHOLNICHUC K MHUDPY,
PDCTCTUKY 6BITa, HAaY4YHOT'O

Tpyda H OOIIEeCTBEHHBIX

BKJIIOYAS
U TEXHHYECKOIO
TBOpPYECTBA, CIIOPTA,
OTHOIIICHUI;

- CIIOCOOHOCTh BOCIIPUHUMATh PA3JIMYHBIC BHIBI
MCKYCCTBa, TPAJWIMM U TBOPYECTBO CBOETO U
TPYyrux  HaApOJOB,  OUIYIIATh

BO3JECHCTBHE UCKYCCTBA;

OMOIMOHAJIbHOC

- Y6C)KI[GHHOCTB B 3HAYMMOCTH JId JIMYHOCTH U
06H_ICCTBa OTCUCCTBCHHOTO 1 MHUPOBOI'0 UCKYCCTBA,
OTHUYCCKUX KYJIBbTYPHBIX Tpa,[[I/ILII/Iﬁ U HapOOHOTIO
TBOPYCCTBA,

- TOTOBHOCTHh K CAMOBBIPAXXCHUIO B PA3HBIX BHJAX]

MCKYyCCTBa, CTPEMJICHHME TMpPOSIBJIATH KayecTBa
TBOPYECKOM JINUHOCTH;
OBniaieHne YHUBEPCAIbHBIMH

KOMMYHUKATHBHBIMHA }IeﬁCTBHﬂMHZ

a) oO1IeHueE:

- OCYIICCTBISATh KOMMYHHKAIIMM BO BCEX cdepax
PKH3HH,

- pacro3HaBaTh HEBepOAIbHBIC CPEICTBA OOIICHHMS,
[TOHUMAThb 3HAYCHUC

coMaJIbHBIX 3HaKOB,

YMETh ONEpUPOBATh MOHATUSAMHU: CpeaHee apu(METHUECKOE,
MearaHa, HanOoJbllee 1 HauMEHbIlee 3HaUeHUs, pa3Max, JIUCIePCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BIEKATh,
MHTEPIPETUPOBATh UHPOPMAIIHIO, MPEACTABICHHYIO B TaOIMIIAX, HA|
rpadukax, OTpakaroIIyrO peabHBIX

[POLCCCOB U HBHCHHﬁ; MMpeaACTaBIATH I/IH(i)OpMaIII/IIO C IIOMOIIBIO

uarpaMmax, CBONCTBa
TaOIHI] U JAUarpamM; HCCIIEIOBAaTh CTATUCTHYECKUE JIaHHBIC, B TOM
4UCIIE C NPUMEHEHHEM TrpapuuecKuX METOJOB H JJICKTPOHHBIX
CPEICTB;

YMEThL OIICpHUPOBATh IMOHATHAMMU:

JIBYTPAaHHBIA  YTOJI,
[apaJlJIeIbHOCTD U IIEPIIEHIUKYISAPHOCTD MPAMBIX U INIOCKOCTEH, YroJl

TOUKa, TMpsMas, TUIOCKOCTb,
MPOCTPAHCTBO, CKPEIMBAIOIINECS TIPSMEIE,
MEXTy TIPSIMBIMHU, YTOJI MEXKIY MPSMOI U MIOCKOCTBHIO, YTOJI MEXIY]
MIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO ITUIOCKOCTH, PAacCTOSHUE
MC)KI[y HpﬂMI)IMI/I, paCCTOSIHI/Ie Me>1<z[y IINIOCKOCTSIMU,;

- YMEThb HCIOJb30BaThb NPU PEUIEHUH 3a7ad HU3y4YeHHblE (AKTBI U
00BEKTOB

TeOpeMbl IUJIAHUMETPUHU; YMEHHUE OLICHUBAaTh pa3Mepbl

OKPYXAIOIIET0 MHUpa

[PacriO3HaBAThH MPEANOCHUIKH KOH()JIMKTHBIX
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CUTYyallui U CMsIr4aTh KOH(DIUKTHI;
- Pa3BEepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY]
3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB

OK 06 ITposiBnsaTh
Pa’KJaHCKO-
[MaTPUOTUYECKYIO MO3ULHIO,
NIEMOHCTPUPOBATh
OCO3HAHHOE ITOBEICHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eTIOBEYECKIX
[IEHHOCTEH, B TOM YHCJIE C
Y4€TOM FapMOHH3ALUN
MEKHALIMOHAIbHBIX U
MEKPEIIUTUO3HBIX
OTHOILEHUM, TPUMEHATh
CTaHapThI
AHTUKOPPYILIHOHHOTO
[TOBECHUS

- OCO3HaHHE  OOy4aroIIUMUCS

rpak 1aHCKOW UJICHTUYHOCTH;

pOCCHUICKON

- LCJCHAIIPABICHHOE  Pa3BUTUE  BHYTPEHHEHU
JIYXOBHO-
HpPAaBCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoii
Denepaliuv, HUCTOPUUYECKUX

KYJIBTYPHBIX Tpaaului, GOpMUPOBAHUE CHCTEMBI

TTO3HUIINH JINYHOCTH Ha OCHOBC

N  HaIlMOHAJIbHO-

3HAYUMBIX LIEHHOCTHO-CMBICJIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIMOHHOIO MHPOBO33PEHHS,
[IPaBOCO3HAHU, JKOJIOTMYECKOMN KYJIbTYpHI,

CITIOCOOHOCTH CTaBHUTh L€ M CTPOUTH KU3HECHHBIC
[IAHEL,

B yacTu rpak1aHCKOro0 BOCIIUTAHMUS:

- OCO3HAaHHME CBOMX KOHCTUTYLIMOHHBIX IpaB U
00s13aHHOCTEH, YBAXKECHHE 3aKOHA U TTPABOIIOPSJIKA;
TPaAULIMOHHBIX

- IIPUHATHC HanmMOHAJIbHBIX,

061H€‘~I€J'IOBCLI€CKI/IX T'YMaHHUCTHUYCCKUX 141
NICMOKPATUUICCKHUX HCHHOCTGﬁ;
- TOTOBHOCTbH

MMPOTHUBOCTOATH nacoJIornmu

PKCTpEeMH3Ma, HaIlMOHAJIN3Ma, kceHodoouwu,
MTUCKPUMHUHAIIMKA TIO COIMAIBHBIM, PENUTHO3HBIM,
[PACOBBIM, HAllMOHAJILHBIM MPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEILHOCTH B
MHTEpecax I'Pa)KTaHCKOro OOIIEeCcTBa, y4acTBOBATH
B CcaMOymnpaBlieHUH B 00meoOpa3oBaTeNbHOM

u

- YMETb OIIEPUPOBATH MIOHATUAMU: IPIMOYIOJIbHASL CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOU3BEIECHUE BEKTOPA HA YUCIIO; HAXOAUTD C ITOMOIIBIO U3YYEHHBIX
(bopMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE MEXTY ABYMS
TOYKAMH;

-YMETb BBIOMPATh NOAXOIAIIMNA N3yUSHHBII METO JUIsl pelLeHHs]
3aJauu, paclo3HaBaTh MaTeMaTH4YecKue (GakThl 1 MaTEMaTHYECKHE
MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHUE IPUBOANTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN
[POCCUICKON U1 MUPOBOM MAaTEMaTUUYECKON HAYKH.

- YMETb OIIEpUPOBATH MOHATHAMM: CIY4YalHBIM OINBIT U CIIy4aiHOE
COOBITHE, BEPOATHOCTh CIY4aHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSITHOCTh C MCIOJIB30BaHUEM TIpa)UUecKHX METOJIOB; MPUMEHSTH,
(bOopMyJIBI CIIOKEHUS M YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHbBIE
(akTel U (GOpPMYNBI MPHU pEIIEHUH 3a]ad; OLIEHWBATh BEPOSATHOCTH
peabHbIX COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMY;
YMEHHME MPUBOAUTH MPUMEPHI MPOSBIEHUS 3aKOHA OOJBUIMX YHUCEI B
MIPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSIX

OpTraHu3alnnu JCTCKO-FOHOIIECCKHUX
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OpraHu3anusx;

- yYMEHUE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (PYHKIUSIMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'YMAHUTapHOM M BOJIOHTEPCKOM
IEeATEIIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTh POCCUHCKOW TPaXkITaHCKOM|
MICHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUSI K CBOEMY
HapoJly,  4YyBCTBAa  OTBETCTBEHHOCTH  IEpe
PonuHoii, ropgocT 3a cBOW Kpail, cBoro Poauny,
CBOM SI3bIK M KYJIbTYpPYy, IPOILLIOE M HACTOSIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

- LEHHOCTHOE€ OTHOIIEHHE K TIOCYJIapCTBEHHBIM
CHMBOJIAaM, HMCTOPHUYECKOMY W  IPUPOJHOMY]
HACJICIUI0, TMAMSATHHUKaM, TPAJUIMSAM HapOJOB
Poccun, poctmxenusm  Poccum B Hayke,
MICKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

- uaeiiHas  yOeXIEHHOCTb, TOTOBHOCTh K
CyXeHHUI0 U 3amuTte OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

OCBOCHHBIE 00y4arOITUMHUCAMEKIIPEIMETHBIC
MOHSTUS U YHUBEpCAJbHbIE Yy4ueOHBIE NEWCTBUS
(perynsaTuBHBIE, MO3HABATEJIbHBIE,
KOMMYHHUKaTHBHbBIE);

- CHOCOOHOCTh 170:¢ HCIIOJIb30BaHUS B
[I03HABATEJIbHOM M COLIMAJIbHOM  IPAKTHKE,
TOTOBHOCTh K CaMOCTOSATEIBHOMY ILUIAHUPOBAHUIO
M OCYIIECTBICHHIO Y4eOHOH  JIeATeIhbHOCTH,

OpraHu3alui  y4eOHOro  COTPYJHHYECTBA C
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MeAarorndecKuMu paboOTHUKAMU U CBEPCTHUKAMHU,
K YY4acTHI0O B IIOCTPOCHUU HHAMBUIYaJIbHOMN
00pa3oBaTeNbHOI TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
MCCIIEI0BATENILCKOM, POEKTHON U COLMAJIbHOM

JICATCIIBHOCTH

OK 07 CogeiicTBOBaTh
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl,
pecypcocOepeKeHHIo,
MPUMEHSTh 3HAHUSI 00
M3MCHCHHUU KIIUMaTa,
MIPUHITUITBI OEPEHKITNBOTO
[TPOU3BOJICTBA, 3(PPEKTUBHO
EeCTBOBATH B
Ype3BBIYAITHBIX CUTYAITHSIX

- HE NPUHUMATh JEHCTBUS, NPUHOCAIIUE BPE]]
OKpYXKarolle cpene;

- yMeTh HeOaronpusTHhIC
PKOJIOTUYECKHE TIOCIICICTBHS TPEANPHHUMAEMBIX

IIPOIrHO3UPOBATH

e CTBUIMA, TPEAOTBPAIATh UX;
- PaCUIMPUTH OIBIT JACSITEIBHOCTH SKOJIOTUYECKOMN
HaIpaBJICHHOCTH;

pa3zpabarbiBaTh IJIaH pEIIEHUs NpoOJeMbl C
YUETOM aHajiu3a MMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBIIATh
nepeHoca

LIEJICHANPABJICHHBIA  TTOUCK
CpPEICTB U CHOCOOOB JIEHCTBUS B
podeCCHOHATILHYIO CPeay;

- YMETh NEPEHOCUTH 3HAHUA B MO3HABATEIBHYIO U
MPaKTUUYECKYIO0 00JIACTH KU3HEACATEIHHOCTH;

- MpeayiaraTb HOBBIE MPOEKTHI, OLIEHUBATh WJIEU C
MTO3UIUN HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JlaBaThb OLICHKY HOBBIM CHUTyalUsM, BHOCHUTH
KOPPEKTUBBI OLICHUBATh

B JACATCIIbHOCTD,

COOTBCTCTBUC PC3YJILTATOB LCIAM

- YMETh OIIEpUPOBATh MOHATUSAMU: (DYHKIMS, HETIpEepbIBHAS (DYHKIMS,
NpOM3BO/HAs, TEpBOOOpa3Has, OINpPEACICHHBIA WHTErpall; YMETh
HAXOJUTh IPOMU3BOJHBIC 3JEMEHTAPHBIX (YHKIHHA, HCIOIb3Ys
CIIPaBOYHBIC MAaTEpUaNIbl; HCCIIEA0BATh B IMPOCTEHININX CIIydasx
(YHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HAWOOJIBIINE U HAUMCHBIIHE
GyHKIHH; rpaduku c
MCIIOJIE30BaHUEM arapara MaTeMaTHYeCKOTO aHalu3a; MPUMEHSThH

BHAYCHUS CTPOUTH MHOTOYJICHOB
MIPOM3BOTHYIO TIPH PEIICHUHU 3aj1ad Ha JIBIDKEHHUE; peliaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 334X HA HAMOOJIBIINE U HAUMEHBIITNE 3HAYCHUS,
Ha HAXOXKJIEHUE ITYTH, CKOPDOCTU U YCKOPEHHUS;

- YMEThb OIEPUPOBaTh MOHSTUSAMH: JIBUKEHHE B TMPOCTPAHCTBE,
no00HbIE (GUTYpPHl B TMPOCTPAHCTBE; HUCIOIB30BaTh OTHOIICHHE
MUTIOIIa/Iel TOBEPXHOCTEH U 00HEMOB MOJOOHBIX (DUTYp TIPU PEIICHUH
Bagad;

- YMETh BBIYHCIATH TCOMETPHUYSCKHE BEIUYHHBI (JUTMHA, YTOJ,
MIomaab, o0bEM, IJIOMIAJb TMOBEPXHOCTH), HCIOJB3Ys H3YyUCHHBIC
(hOpMYITBI U METOIBI
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Taxxe

HpO(beCCI/IOHaJILHI)IX KOMHCTCHHI/Iﬁi

JUCHMIUIMHA MMEET 3HaueHue mpu (HOPMUPOBAHMM U Pa3BUTUU

Buasbl gesiTeJJbHOCTH

Koa m HauMeHOBaHHE

IToka3aTejin 0CBOEHHUS

PEMOHT CHCTEM, Y3JIOB,
MIPUOOPOB ABTOMOOMIICH

JACMOHTaXXy U pEMOHTY CUCTEM,

arperaToB u y3JI0B
aBTOMOOMIICH IS yCTpaHEHHS
00HapYKEHHBIX
HEUCIIPAaBHOCTEN

KOMIIETEHIIN U
KOMIIETeHIIN T

Texamdgeckoe IIK 1.2. OcymectBnsats | IIpakTHYeCKHid ONBIT:

o0CITy)KUBaHHE W | KOMIUIEKC MEpOIPHATUA 110

- JI€MOHTa)Xka CHCTEM, arperaTroB
U Y3JI0B aBTOMOOWJICH, BBITIOJHCHUU
KOMIUIEKCa paboT 1O YCTpaHEHHUIO
HeUcIpaBHOCTEN

YMmenus:

- BBIIIOJIHATE OCHOBHBIC OII€pallun
TEXHUYECKOI'O OCMOTpa, JIEMOHTaXa,
cOOpDKM U pErYJIHPOBKH CHCTEM,
arperaToB M y3JI0B aBTOMOOMIICH

3HaHus:
- YCTpOHCTBA aBTOMOOMJICH,
Ha3HaA4YCHUA u B3aI/IMOI[CI\/'ICTBI/I$I

OCHOBHBIX Y3JIOB U JI€TaJIEH;

- METOJIOB BBISIBICHHUS W CIIOCOOOB
YCTpaHEHUS HEUCIIPABHOCTEM;

- TEXHOJIOTHYCCKOU
MOCJIeA0BATEILHOCTH JIEMOHTaXKa
CHCTEM, arperaTos u y3JI0B
aBTOMOOUJICH;

- Mep 0e30MmacHOCTH
BBITNOJIHCHUU Pa0oT

pu
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2. CTpyKTypa M coaepxkanue 001meo0pa3oBaTe/JIbHOH TUCHUILTHHBI

2.1. O0beM TMCHUILVIMHBI M BBl y4eOHOH padoThI

Bua yueOHoii padoThI Oovem 6
yacax

O0bem 00pa3oBaTeIbHONM NPOrPaAaMMBbI M CHHUILIMHBI 320

B T.Y.

OcHoBHoOE coaep:xaHue 310

BT. 4..

TEOPETUUECKOE 00yUeHUE 218

MPaKTUYECKUE 3aHATHUS 31

KOHTPOJIbHBIE pabOThI 12

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/IEPKAHME (coaepKaHue 49

NMPHUKJIAHOT0 MOAYJIfA)

BT. 4..

TEOPETUUECKOe 00yUeHUE 4

MPAKTUYECKUE 3aHATHUS 45

Koncyabranuu 4

HNuanBuayaabHblii npoext(da/nem) aa

Ipome:xyTouHast aTTecTANHNA (IK3aMeH) 6
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2.2.

TemMaTUYeCKUH IJIAH U COAEPKAHUE TUCHUTTHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U NPOodecCHOHAIBHO-

HanmeHnoBanue pa3aesioB . O0bem | ®opmupyemMble
OPHEHTHPOBAHHOE), JTA0OPATOPHbIC U IPAKTHYECKHE 3AHATHS, IPUKJIATHOH
H TeM 4acoB | KOMIIETCHIHH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHoOe coepkaHue
Pasgen 1. IloBTropenme 19
Kypca MaTeMaTUKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Cogepxanue yueOHOTo MaTepuana
Hens u 3a1a4yM | ba3oBble 3HAaHUA M YMEHHUS 10 MaTeMaTUKe B MPOodeCcCHOHAIbHOW U B MOBCEIHEBHOMN
MaTeMaTHKU IIPH | IeSATEIHLHOCTH.
OCBOCHHUH CTICIIMATIBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 1
Tema 1.2 Coneprxkanue y4eOHOro MaTepuana
Uucna wu  BblyMCIeHUs. | JlelicTBUA HaAA TMOJOXKUTEIHHBIMU M OTPUIATENBHBIMU YHUCIIaMH, OOBIKHOBEHHBIMU H
Bripaxxenus U | AeCITUYHBIMU  ApoOsimu. JlelicTBus co  cremeHsMH, (GOPMYIbl  COKPAIEHHOTO OK-01, OK-02,
npeoOpa3oBaHus YMHOXEHHUSI. 2 OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (coAepikaHUe TPHUKJIATHOIO OK-07
I'eomeTpus Ha IIIOCKOCTH | MOY/JIs1) 1IK1.2.
IIpakTH4eckoe 3aHATHE
1. Beruncnenue niuomaaen niockux Guryp z
2. PemreHue npakTUKO-OPUEHTUPOBAHHBIX 33]1a4 110 TEOMETPUHU Ha MIOCKOCTH
Tewma 1.4 IIpakTuyeckoe 3ansiTHe
IIpouenTtHeie BerunciaeHus | 3. HaxoxkaeHue mpoCcThIX MPOIIEHTOB
4. BeraucneHnue mporeHTOB pa3InyHbIMHU CIIOCO0aMu 4

5. Berurcienue ciaoKHbIX MMPOLICHTOB
6. Pemenue 3aa4 Ha MPOLCHTHI

Tema 1.5

HpaKTH‘IeCKOC 3aHATHE
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YpaBHEHUS 1 HEPABEHCTBA

7. PelieHne TMHENHBIX, KBAIPAaTHBIX, YPABHECHUN U HEPABCHCTB 2
8. Pemenue n1poOHO-TMHEHHBIX, YpaBHEHUH 1 HEPABEHCTB
Tema 1.6 Cogepxanue yaeOHOT0O MaTepuaa
Cucrtembl ypaBHeHMil U | CoCOOBI peEIIEHHST CHCTEM JIMHEHHBIX ypaBHeHMiA. [loHstus: marpuma 2x2 u 3x3,
HEPaBEHCTB onpenenuTens Marpuubl. Meron 'aycca. Cuctembl HeMMHENHBIX ypaBHEHUH. CHCTEMBbI 6
HEPABEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Coneprkanue y4eOHOro Marepuana
BxonHoi KOHTPOJIb Boruncnenus u npeoOpa3oBaHusi. Y paBHEHHS U HEpaBEHCTBA. ['eoMeTpus Ha INIOCKOCTH
KonTponbnast padota Nel 2
Pasnen 2 Ilpsimbie wu 17
ILUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Coneprkanue y4eOHOro Marepuana
OcHOBHBIE nousatus | [lpenmer  crepeomerpuu. OcCHOBHbIE TMOHATUS  (TOYKa, TMpsAMasi, IJIOCKOCTD,
CTEpEOMETPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, mapauieabHbIe 2
PacniosioxkeHne npAMBIX M | B CKpeluBaromuecss mpsMble. [Ipu3HaK M CBOWCTBO CKPEIIMBAIOIINXCS TMPSMBIX.
MJIOCKOCTEMN OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomOuHMpOBaHHOE 3aHATHE OK-01, OK-03,
Tema 2.2. Coneprkanue y4eOHOro MaTepuana OK-04. OK-07
[lapamnenbHOCTh HpsMBIX, | [lapammensaple npsimMas u  miockocts. Omnpenenenue. [lpusmak. CroiictBa (C H[él 5
npsAMOM M IUIOCKOCTH, | moKa3areiabcTBOM). [lapaiensHble miiockoctr. Onpenencuue. [Ipusnak. CpoiictBa (¢
MJIOCKOCTEMN JloKa3zaTenbcTBOM). Terpasap u ero snemeHThl. l[lapannenenumnen M €ro 3JIEMEHTHI.
CBoiicTBa MPOTUBOMOJIOXKHBIX I'paHeW W IuaroHaned mapasuienenunena. Ilocrpoenue 6
ceueHuii. Pemenue 3anay.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[TepnieHUKYISIPHOCTH [lepnenaukymsipaple  mpsimbie. [lapanmnenpHbie  TpsMbIe, TEPHCHANKYJISIPHBIE K

NPSIMBIX, IPSAMON U
IJIOCKOCTH, MJIOCKOCTEN

IIJIOCKOCTH. HpI/I3HaK NEPpHNCHAUKYIIAPHOCTHU HpﬂMOfI N IIJIOCKOCTH. I[OKaBaTCJ'IBCTBO.

Ilepnenpukynssp u  HawioHHasd. [lepneHaukymnsapHsle  miIockoctd.  Ilpusnax
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MEePIEeHANKYJISIPHOCTH TJI0CKOCTE!. [Jloka3zarenbCcTBo.

PaccTosHus B mpocTpaHcTBe 2
Komb6unupoBanHoe 3ansatue
Tema 2.4. Cogepxanue yaeOHOT0O MaTepuaa
Teopema 0 TPX | Teopema 0 Tpex meprnenHauKymspax. J{OKa3aTelnbCTBO. YTON MEKLY HPSMON M
TICPHCHAMKYIApax IUIOCKOCTBIO0. YTOJI MEXAY MIIOCKOCTSIMHU 2
Komb6unupoBanHoe 3ansatue
Tewma 2.5. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/epPKaHue (colep:KaHue MPHUKJIATHOIO
[TapannensHele, MO/IYJIs1)
NIEePIEeHIUKYIIPHBIE, IIpakTH4eckoe 3aHATHE.
CKpelnuBaromuecs npsmeie | 9 . Pemenue 3a1ad ¢ npuMEHEHUEM aKCHOM CTEPEOMETPUH 3
10. Pemenwue 3aad Ha MapauieIbHOCTD B TIPOCTPAHCTBE
11. Pemenue 3a7a4 Ha MEPIEHIUKYISIPHOCTD B POCTPAHCTBE
Tewma 2.6. Copepxanue yueOHOro MaTepuana
Pemenue 3anay. IIpsMele u | PacionokeHue MNpsSMBIX M IJIOCKOCTEH B MpocTpaHcTBe. lleprneHauKynspHOCTE U
IIJIOCKOCTH B | MapaJlyIeIbHOCTD NMPSAMBIX U INIOCKOCTENW. CKpenBaroniecs npsmele
IIPOCTPAHCTBE KonTponbhast padota Ne2 2
Pa3nen 3. Koopaunarsl u 14
BEKTOPbI
Tema 3.1 Cogepxanue yaueOHOTo MaTepuaa
JlekapTOBBI KOOpPAMHATHI B | JlekapTOBBI KOOpIWMHATHI B TpocTpaHcTBe. llpocreiimme 3amadym B KOOpAWHATAX.
npocrpancTBe. Paccrosiaue | PacctosiHue Mex Ty IByMsT TOYKaMHU, KOOPJIMHATHI CEPEIUHBI OTPe3Ka 4
MEKIYy JBYMS TOYKaMH. | KoMOMHHPOBAHHOE 3aHITHE OK-02, OK-03,
Koopaunatel  cepenuHsl OK-04, OK-07
OTpe3Ka IIK1.2.
Tema 3.2 Coneprxanue yueOHOro MaTepuaa
Bekropsl B mpocTtpancTse. | Bekropsl B mpocTpaHcTBe. CliojkeHHE M BEIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
Yron Mmexay Bekropami. | yucio. KommimanapHele BeKTOpbl. CKalspHOE TpPOHM3BENEHHE BEKTOPOB. PasiokeHue
CkanspHOE TpPOM3BEIEHHE | BEKTOpa 1O TPEM HEKOMIUIAaHAPHBIM BeKTopaM. KOOpauHAThl BEKTOpa, CKaISPHOE
BEKTOPOB IIPOU3BEIEHNE BEKTOPOB B KOOPJAUHATAX, YTOJl MEXAY BEKTOPaMH, YIoJl MEXAY MpsIMOn 4
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U IUIOCKOCTBIO, YrOJI MEXIY IUIOCKOCTSMH. YpPaBHEHHUE IJIOCKOCTH. ['eomeTpuueckuii
CMBICJT OTIPEACIIUTEINS 2X2

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.3 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coAepikaHUe TPHKJIATHOIO
[IpakTuxo- MOYJIs1)
OpMEHTUPOBaHHbIE 3a1aud | [IpakTH4YecKkoe 3aHsITHE
Ha KOOPJIMHATHOM | 12 PemieHne MpakTHKO-OPHEHTUPOBAHHBIX 3amad  "JleKapTOBBI  KOOPIMHATHI B 4
MJIOCKOCTH npoctpaHcTae”

13. Pemienue npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KooparHaTHas 10CKOCTh"

14. PemeHue NpaKkTUKO-OPUEHTUPOBAHHBIX 3aj1ad "BbluMciaeHue paccTOSHUM WU

IIoIaAel Ha miockocru"

15. Pemienne npakTUKO-OpUEHTUPOBAaHHBIX 3a7a4 "KonndyecTBeHHbIE pacdyeThl"”
Tewma 3.4 Coneprkanue ydeOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbl KOOpAMHATHI B INpoCTpaHCTBe. BekTopsl B mpocTtpaHcTBe. CloxeHHe U
KoopauHaTsl 1 BEKTOPBI BBIUNTAHUE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha uuciao. KommuiaHapHbIE BEKTOPBI.

CkansspHOE ITPOU3BENECHNE BEKTOPOB. Pa3nokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM

BekTopaM. lIpocreiimne 3agaun B koopauHarax. KoopamHaTel BEKTOpA, pacCTOSIHUE

MEXJly TOUKaMH, KOOPJIMHAThI CEpPEIMHBI OTPE3Ka, CKaJIIPHOE MPOU3BEIEHNE BEKTOPOB

B KOOpJMHATaX, yrojl MeXay BEKTOpaMH, Yoyl MEXAY MpPsIMOW U IMJIOCKOCTBIO, Yroil 2

MEXy TIIOCKOCTSIMH

KonTponbhas padota Ne3
Paznen 4. OCHOBBI 36 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIMH OK-07
Tema 4.1 Copepxanue yueOHOro Marepuana IIK1.2.
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Tpuronomerpuyeckue
(GYHKIIMM  TTPOM3BOJIBHOIO
yria, yucna. Paauannas u
rpajycHas Mepa yria

Pannannas mepa yria. IloBopoT TOYKM BOKpYr Hayaia KoopauHat. OmnpenesieHue
CHUHYyCa, KOCHMHYyCa, TaHI€HCa U KOTaHTeHca. 3HaKW CHHYCa, KOCHHYCa, TaHTeHCa U
KOTaHTeHCa 0 YETBEPTAM. 3aBHUCHUMOCTh MEXIy CHUHYCOM, KOCHHYCOM, TaHT€HCOM U
KOTaHT'€HCOM OJHOI0 U TOTO e yria

KomMmOunupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

DopmyIbl TpUBEICHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue Toxkaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB OH - O.
DopMyIBITPUBEACHHUS.

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH JBYX
YIJIOB

Cunyc u KOCHHYC
JBOWHOro yria. Gopmyiisl
IIOJIOBUHHOTO yTja

Coneprkanue y4eOHOro Marepuana

Cymma u pasHoctb cuHycoB. CymMma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
aBoitHoro  yrma.  @opmynbel  MoJoBUHHOro  yria. [IpeoOpa3zoBaHusi  CyMMBI
TPUTOHOMETPUUYECKMX (YHKIUI B NPOM3BEAECHUE U TPOU3BEIEHUS B CyMMY.
BeipaxeHue TpuroHoMeTpudeckux (DyHKIMH yepe3 TAHI'€HC MOJIOBUHHOTO apryMEHTa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4
@yHKIMHA, HX CBOWCTBA.

Coneprkanue y4eOHOro MaTepuana

OO6unacTe ompezneneHuss U MHOXKECTBO 3HaueHUH (yHKuuH. YETHOCTh, HEYETHOCTD,

CrniocoOsl 3a/laHus | NepuoOgUYHOCTh PyHKIMHA. CriocoObl 3a1aHus QyHKIUI

byHKIUH KomOuHmnpoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue O6nacth ompeAesieHns] U MHOXECTBO 3HAYEHUW TPUTOHOMETPUUECKUX (DYHKITHI.

(GyHKIIMU, UX CBOWCTBA U

YETrHOCTb, HEYETHOCTD, NMEPUOJUYHOCTh TPUTOHOMETpUUecKuX (pyHKuui. CBOICTBa U

rpaduxu rpaduku QyHKIMA y = cos X, y =sin X, y =tg X, y =ctg X.
Komb6un1poBaHHOE 3aHATHE.

Tema 4.6 IIpakTH4yeckoe 3aHsATHE

[IpeobpaszoBanue 16. Cxxatue u pacTsbkeHHe TpaduKOB TPUTOHOMETPUUECKUX (PYHKITHA.

rpaduKoB 17. IlpeoOpa3oBanue rpakoB TPUTOHOMETPUUECKUX (PYHKIIHIA

TPUTOHOMETPUUYECKUX

byHKIUH
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Tema 4.7

Omnucanue
MTPOM3BOJICTBEHHBIX
MPOIIECCOB €  MTOMOIIBIO

rpaduKoB PyHKIHIA

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lepPKaHue (coaep:KaHue MPHUKJIIATHOIO
MO/1YJIfA)

IIpakTn4yeckoe 3ansiTue

18. Onucanue nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO TPadUKOB (PYHKITHIA
19. Hcnonp3oBaHue CBOWCTB TPUTOHOMETPHUYECKUX (DYHKIMI B MpoQecCHOHATBHBIX

3aza4ax
Tema 4.8 Coneprkanue ydeOHOro Marepraa
OO6parnbie OO6parnbie Tpuronomerpuueckue GyHkiun. Ux croiicTBa u rpaduku
TPUTOHOMETPUYECKHE

KomMmOuHupoBanHoe 3aHsTHe
byHKIIUN
Tema 4.9 Coneprxkanue y4eOHOro Marepuana
Tpuronomerpuueckue VYpaBHeHHUe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a. Pemenue

YPaBHEHUsI U HEPABEHCTBA

TPUTOHOMETPUYECKUX YPABHEHHMI OCHOBHBIX THIIOB: IIPOCTEUIINE TPUTOHOMETPUIECKUE
YpaBHEHUs, CBOAAILNMECS K KBAAPATHBIM, PELIAEMbIC Pa3I0KCHUEM HAa MHOXKHUTEIIH,
onHopoansle. I IpocTeiiine TpUroHOMETpUYECKUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10 Coneprkanue y4eOHOro MaTepuana

Cucremsl CucTeMBbI IPOCTEUIINX TPUTOHOMETPUUECKUX YpaBHEHUN

TPUTOHOMETPHUYIECKUX KomOuHMpOBaHHOE 3aHATHE

YpaBHEHUU

Tema 4.11 Copepxanue yueOHOT0O MaTepuana

Pemenne  3amad.ocHOBEHI | [IpeoOpazoBaHue TPUTOHOMETPUUECKHX BhIpaKEHHUH. PelieHne TPUTOHOMETPHUECKHUX
TPUTOHOMETPHUH. ypaBHEHUW U HEPABEHCTB B TOM YHCJIE C UCMOJIH30BAHUEM CBOUCTB (PYHKITUH.
Tpuronomerpuieckue Kontponbnas pabora No4

byHKIIT

Paspean S.

KoMmmiekcHbie yucia

Tema 5.1
KoMmmekcHsie yncia

Cogepxanue yaeOHOTO MaTepHrala

ITonsitTne xomiuiekcHoro uucna. ComnpshkeHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYJIb U
apryMeHT  KOMIUIEKCHOro  uyucia. Popma  3amMcH  KOMIUIEKCHOTO  4uClia
(reomeTpHuuecKkasi, TPUTOHOMETpHUECcKas, ainredpanyeckas). ApupmMeTndyeckue 1eHCcTBUs
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C KOMINJICKCHBIMHU YU CJIaMHU

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 5.2 IIpakTH4yeckoe 3aHsATHE
[Ipumenenue 20. IlpymeHeHre KOMIUIEKCHBIX YHCE
KOMIUIEKCHBIX YHUCEN 21. BolllosiHEHUE pacyeTOB C MOMOIIBI0 KOMIUIEKCHBIX YUCE. 4
22. BeinonHeHne apupMeTHUeCKUX JAeUCTBUS ¢ KOMIUIEKCHBIMHU YHCIaMH.
23. O3HakoMJIEHHUE C MPUMEPaMU UCIOIb30BaHUS KOMILIEKCHBIX YHCEI
Pa3nen 6. IlpousBoaHasn 37
byHxkuum, ee
NnpUuMeHeHHue
Tema 6.1 Coneprxkanue yaeOHOro MaTepuasa
TTousarue IPOU3BOAHOM. | OmpeneNicHre YHCIOBOW TOCIEAOBATEIPHOCTH M CHOCOOBI ee 3amaHus. CBoiicTBa
@opMyssl M IpaBWIIA | YHCIOBBIX TOCIeAOBaTeNnbHOCTEH. OmnpeneneHue npenena IMOCIeI0BaTEIbLHOCTH.
g hepeHIMPOBAHUS Breruncnenue mpenenoB mocienoBareinbHocTed. [Ipenen ¢GyHKMM Ha OECKOHEYHOCTH. 2
[Tpenen ¢pyukiuu B Touke. [Ipupamenue aprymenta. [lpupamenue Gpynkuuu. 3anaym,
OPUBOJANINE K TMOHATHIO Npou3BoAHOW. OmpenencHUE MNPOU3BOAHON. AITOPUTM
OTBICKaHUs TPOU3BOJHON
Komb6unupoBaHHoOe 3aHsATHE
Tema 6.2 Coneprxkanue yaeOHOro MaTepuana
[IpousBoaHEbIE cyMMEl, | ®opmynsl iuddepenunposanus. [Ipasuna nudpepenunpoanus 6
pasHOCTH  Ipou3BeneHus, | KoMOMHUpOBaHHOE 3aHATHE
YacTHOTO
Tema 6.3 Copepxanue yaueOHOTO MaTepuana
[IpousBoaHbIe Omnpenenenne crnoxHod ¢ynkuuu. Ilpom3BoaHas TpUroHOMETpUYECKUX (DYHKIUH.
TPUTOHOMETPUUYECKUX [TpousBogHas CIOKHON QYHKIIMU
¢Gynxumii.  Ilpoussoanas | KoMOMHHPOBaHHOE 3aHSTHE 3
CIIOKHOM (QyHKIIUH OK-01, OK-02,
Tema 6.4 I'eomerpuueckuii | Comepikanue ydeOHOTo MaTeprana OK-03, OK-04,
CMBICIT IPOM3BOJTHOH ['eomeTpuueckuii CMBICT MPOU3BOAHOM (YHKIMH — yIJIOBOM  KO3(@uumeHT OK-05, OK-06,
KacaTeJbHOM K rpa@uky (QyHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduxy 4 OK-07
(GyHKIHU. AJTOPUTM COCTaBJICHUS YPaBHEHUS KacaTeIbHOM K rpaduky GpyHknuu y=f(x) TIK1.2.
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 6.5 @Owusnueckuit
CMBICII TIPOM3BOJIHOHW B
npodeccHoHaTbHBIX
3ajJa4ax

Copepxanue yueOHOro MaTepuana

®usnueckuil (MEXaHUYECKHT) CMBICI TPOU3BOJHON — MIHOBEHHAs! CKOPOCTh B MOMEHT
BpemeHHu t: v =S’ (1)

KomOuHupoBanHoe 3aHsTue

Tema 6.6 Iloustue o
HEMPEePBIBHOCTH (DYHKIUU.
Metoa nHTEpBaAIOB

HpaKaneCRoe 3aHATHE

24. V3yuyeHHe NOHATUSL U CBOWCTB HEMPEPHIBHOW ()YHKIIHH.
25. TlpuMeHeHuUe anropuTMa pereHusl HepaBeHCTB METOIOM HHTEPBAIOB

Tema 6.7
MOHOTOHHOCTh (DYHKIUH.
Touku 3KCTpEMyMa

Cogepxanue yueOHOro MaTepuana

BospacTtanue u yObiBaHue (yHKLIHH, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKLIMU
3HaKy Nnpou3BOJHOM. [loHATHME MPOM3BOMHON BBICHIETO IMOPAJIKA, COOTBETCTBUE 3HAKa
BTOPOW IMPOW3BOJHON BBINYKIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3ke. 3agaud Ha
MakCUMyM M MUHUMYM. [loHsTHE acUMNTOTHI, COCOOBI UX ONpeAeseHUs. AJITOPUTM
uccleIoBaHus (PYHKIIMU U TOCTPOCHHUSA ee TpadrKa ¢ MOMOIIbI0 TPOu3BOJHOU. J[poOHo-
TuHeHas QyHKINS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
WccnenoBanne QpyHkuuii u
MIOCTPOEHUE I'paUKOB

Coneprxkanue yaeOHOro MaTepuana

HccnenoBanue pyHKINU U TOCTPOEHUE TPadUKOB.

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.9 HauOGonbiiee u

Copepxanue yaeOHOTO MaTepuana

HaVMEHbIIIEe 3HayeHus | HaxoxaeHne HauOONBIIET0 W HaWMEHBIIEr0 3HAaYeHU (QYHKIUH, MTOCTPOCHUE

byHKIIUN rpauKOB MHOTOUYJIEHOB C MCIIOJb30BAaHUEM alapaTa MaTeMaTHIECKOTO aHAIN3a
KomMmOuHMpOoBaHHOE 3aHSTHE

Tema 6.10 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE COJlepPKaHue (colep:KaHue MPUKJIIATHOIO

Haxoxnenue MOYJIs1)

ONTUMAJIBHOTO PE3yJIbTaTa
C IIOMOILBI NPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

IIpakTH4yeckoe 3aHsATHE

26. W3yunTh MeTON pelIeHus 3aJad 4Yepe3 MOMCK HauOOoNIbIIEro M HaUMEHbBIIEro
3HAUEHUS.

27. Beruncienne HanOoIbIIeTro (HAMMEHBIIIETO) IEPUMETPA.

28. Beruucienue Hanbobinel (HauMeHbIIeH ) MIoaIu.
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29. Beruucienue HauboIbIero (HAMMEHbIEro) 00bEMa.
30.Pemenue 3aga4 ¢ 5KOHOMUYECKUM COJEPKAHUEM.
31. Pemenue pa3nu4aHbIX 3a7a49 Ha HauOoJibliee(HaMMEHbIIIEe) 3HaUYCHHE.

Tema 6.11 Cogneprkanue ydeOHOro MaTeprasa
Pemenue 3agad. | opmynsl u mpaBwia auddepenuupoBanus. MccnenoBanue (QyHKIUH € MOMOIIBIO
[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
pUMEHEHHE Konrtponsnas paboraNe5
Pasznen 7. 10
IlepBooOpa3nas
pyuxkuum, ee
NpUMeHeHue
Tema 7.1 Coneprkanue y4eOHOro Marepuana 2
ITeppooGpasHas (QyHKIHUH. 3agaya O BOCCTAaHOBJIEHHMM 3aKOHAa JBHXKEHUS MO H3BECTHOM cKopocTH. lloHsiThe
IIpaBuiia HaXOXACHUA | yurerpupoBanua. O3HaAKOMIIEHHWE C TMOHSATHEM HHTErpajla W MepBOOOpa3HOU Ui
nepBOOOPA3HBIX ¢yuknun y=f(x). Pemenue 3amay Ha CBA3b IEPBOOOPA3HOW M €€ HPOU3BOJHOM,
BBIYHMCIICHHE NTEPBOOOPA3HOM 11 naHHOK GyHKunu. Tabmuma Gpopmyn s HaXOKACHUS
nepBooOpa3HbIX. M3ydeHue nmpaBuiia BEIUMCICHUS IEPBOOOpa3HON
KoMOMHMPOBAHHOE 3aHATHE OK-01, OK-02,
Tema 7.2 ConeprkaHue yaeOHOTO MaTepHana 2 OK-03, OK-04,
Heonpenesennsiii " OK-05, OK-06,
oNpeneTeHHb [TonsiTHE HEONPEAEIEHHOIO HHTErpaja OK-07
HHTerpajbl KomOuHMpOBaHHOE 3aHATHE TIK]1.2.
Tema 7.3 ILlnomaas | Conepikanue ydeOHOro MaTepuana
KPHUBOJIMHEIHOM 3aauu, NPUBOJAIIME K TOHITHIO ONPEIEICHHOIO HHTETpasla — O BHIYMCIECHUH TUIOIIAIN
Tpaneuunu. DopMYIa | xpuBONMHEHHOW Tpameluu, O IIepeMelleHHH Toukd. IIOHATHE OIpeNeNEHHOTO 2
Heiorona — Jleii0nnua uHTerpana. ['eomeTpuueckuil M (PU3UYECKHH CMBICI OIPENeNIeHHOr0 HWHTErpaa.
®opmyna Hetorona— Jleitbnuia
KomOuHMpOBaHHOE 3aHATHE
Tema 7.4 IIpodeccnonaIbHO-OPMEHTHPOBAHHOE COJlepPKaHue (coaep:KaHue MPHUKJIIATHOIO
OnpeneneHHblii  UHTErpall | MOLYJIsA)
B KU3HU IIpakTHyeckoe 3aHsATHE 2

32. Ilpumenenue popmynbsl Hetorona — JleitOnuia
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33. Pemienue 3aga4 Ha NpUMEHEHUE UHTETpaia

Tema 7.5 Coneprkanue ydeOHOro MaTeprasa
Pemenune 3anad. | [lepsooOpasnas pynxuuu. [IpaBuna HaxoxaeHus neppoodpasHbix. Ee npuMenenue
IlepooGpasnas ¢ynkumy, | Konrponsuas padora Ne6 2
ee MpUMEHEHHE
Paznean 8. 43
MHOrorpaHHMKN M TeJia
BpallleHHs
Tema 8.1 Cogepxanue yueOHOro MaTepuana
Bepumunbl, pebpa, rpanu | [Tonste MHOTOrpaHHHKA. Ero 3jeMEHTHI: BeplinHbI, pebpa, rpaHd. JlHaroHaib.
MHOTOTpaHHHUKA Ceuenue. Beinmykibie M HEBBIITYKJIbIE MHOTOTPAaHHUKH

KoMOMHMPOBAHHOE 3aHATHE 2
Tema 8.2 Cogepxanue yueOHOro MaTepuana
[Ipusma, ec | [lonarue mpusmbl. Ee ocHoBanus u OokoBble TrpaHu. Bricota mpusmbl. [lpsmas u
COCTABJIAIOLIME, CEUEHME. | HAKJIOHHAs mpu3Ma. [IpaBuibHas npusma. Ee ceuenue
[lpsamas u  mpaBuibHas | KoOMOMHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
MIPU3MBI

OK-03, OK-04,

Tema 8.3 ConepxaHue yaeOHOTO MaTepuala 0K-05. OK-06
[Mapannenenunern, Ky0. | [Tapannenenunen, CBOWCTBA MPSAMOYTOJIBHOTO Mapajuienenumena, kyd. Ceuenue kyoa, OI’<-07 ’
CeueHue Ky0Oa, | mapatenenumnena TIK1.2
napajuieNenuneaa KomOuHMpoBaHHOE 3aHATHE 2 o
Tema 8.4 Cogepxanue yaueOHOT0O MaTepuana
[Inpamupa, ee | [lupamuna u ee snementsl. Ceuenue nupamuasl. [IpaBunpHas nupamuga. YcedeHHas
COCTaBJIIONINE, CEYEHHE. | MMpaMuia
lpaBunbHas — MUpaMUIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 8.5 Cogepxanue yaeOHOTO MaTepuana
Bokosas U nojnas | [Tnomaas OOKOBOM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MIOBEPXHOCTh Npu3Mbl, | KOMOMHUPOBAHHOE 3aHSTHE 2
TTAPAMH/TBI
Tewma 8.6 CopepxaHue yaeOHOT0 MaTepuaa
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Cummetpust B KyOe,

CummeTpusi OTHOCHUTEIBHO TOYKH, TPsIMOM, TIockocTH. CumMmerpusi B KyoOe,

napajJiesienumnese, napajuenenunene, npusme, mupamuie
pu3Me, Iupamuie Komb6unupoBanHoe 3ansatue
Tema 8.7 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coAepikaHUe TPHKJIATHOIO
[Ipumepsl cuMMeETpUil B | MOIYJIsl)
npodeccuu, mwiomany | [Ipakrnyeckoe 3ansaTue [lnomany noBepXHOCTH IPU3MBI U.
IIOBEPXHOCTHU
MHOTOIDAHHHKOB. 34. CummeTpusi B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY.
35. Pemienue npakTHKO-OpUEHTUPOBAHHBIX 3a1a4 "' CeueHus npusmsl"
36. PerieHue npakTHKO-OpUEHTUPOBAHHBIX 3a7au. "Ilnomann noBepXxHocTy Npu3Mbl"
37. PeuieHue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4 "CeueHus nupamuibl"
38. Penienue npakTUKO-OPUEHTUPOBAHHBIX 3aAa4 "[lmonaan mnoBepXHOCTH MUPAMUIBI"
39. Pemenune npakTHKO-OPHMEHTUPOBaHHbIX 3a7a4d  "[lmomanm  MoOBepXHOCTH
MHOTOTPAaHHUKOB'".
Tema 8.8 IIpakTHYeckoe 3aHATHE
[IpaBunpHbIE 40.PaccmoTpeTh CBOWCTBA ITPaBUIIBHBIX MHOTOIPAaHHUKOB
MHOT'OTpaHHUKH, 175
CBOMCTBA
Tema 8.9 ConepxaHue yaeOHOTO MaTepuala
Hunuanp, ero | Hunuaap u ero snemeHtsl. CedeHue IuinHApa (MapajuleIbHOE OCHOBAaHHIO M OCH).
cocraisirome. Ceyenue | PasBepTka nuimHIpa
LHWINHApA Komb6unupoBaHHoe 3aHsATHE
Tema 8.10 IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (coAepikaHUe TPHUKJIATHOIO
Konyc, €ro | MOAyJIfA)
COCTaBJISIOLIHE. Konyc u ero 351eMeHTHI.
KomOunmpoBanHoe 3aHsATHE
Tema 8.11 Coneprxanue yueOHOro MaTepuaa
VY ceueHHbIi KOHYC. | YceueHHbIN KOHYC. Ero oOpa3syroias u BbICOTA.
Ceuenne yceueHHOro | KoMOMHUpOBAaHHOE 3aHATHE
KOHYyca

Tema 8.12 Ceuenne
KOHYca

IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHHe (CoAepKaHUe NPHKJIATHOIO
MOJYJIsT)
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CedyeHne KoHyca (TapajUielbHOE OCHOBAaHHIO M TPOXOMAIICEe Yepe3 BEPIIMHY),
KOHHMYECKHUe ceueHus. Pa3BepTka koHyca. CedyeHue yceueHHOTO KOHyca

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.13
Hlap u cepa, ux ceueHus

Conepixanue yaeOHOro MaTepHraia

[lap u chepa. Bzaumuoe pacmonoxenue chepsr u miockoctu. Ceuenue mapa, chepsl

KomOuHMpoBaHHOE 3aHATHE 2
Tema 8.14 Coneprkanue yaeOHOro MaTepuasa
[Tonarue 06 o6beme tena. | [lonsrue 06 oObeMe Teaa. OObeM Kyba M MPAMOYrojbHOro mapasenenumneaa. Oobem
OTHoOILIEHHE 00BbEMOB | pu3Mbl U HumHApa. OTHOIIEHHE 00bEMOB MOJO0HBIX TE. I'€OMETPUYECKUI CMBICI 4
MOJTIOOHBIX TEJ orpenenuTens 3-ro mopsiaKa
KomMb6unupoBanHoe 3ansitue
Tema 8.15 Cogepxanue yueOHOro MaTepuana
ObGbeMBl W IUIOWAMH | OGbembl nupamMuabl 1 Konyca. Oobem mapa. [Inomaam noBepxHocTel Ten 4
TNOBEPXHOCTEH Tel KoMOUMHHMPOBAHHOE 3aHATHE
Tema 8.16 IIpakTHYeckoe 3aHATHE
KombOunanmu 41. HaxoxxaeHue miomaaei 1 00bEMOB KOMOMHAIIMI MHOTOTPaHHHUKOB
MHOTOrpaHHMKOB W Ten | 42. Haxoxnenune miomaneii u 00€MOB KOMOWHAIMIA TEN BPAICHHUSL. 3
BpaLeHNst 43. HaxoxaeHue muiomaaei 1 00bEMOB KOMOUHAIMI F€OMETPUUECKUX Tell
Tema 8.17 IIpakTH4eckoe 3aHATHE
I'eomerpuueckue 44 Vicnonp3oBaHWe KOMOWHAIMH MHOTOIPAaHHUKOB W TeN BpalIeHHs B MPaKTHUKO-
KOMOHMHAILIMY HAa IPAKTUKE | OPHEHTHPOBAHHBIX 3a/1a4a
Tema 8.18 Coneprxanue yueOHOro MaTepuasa
Pemenue 3a1a4. | OOBEMBI U TUIOMIAIU TTOBEPXHOCTH MHOTOTPaHHUKOB U TEJl BpaIlleHUs
Muororpanaukn 1 Tena | KonrponsHas pabotaNe?. 2
BpaIICHHS
Paznen 9. 20
CreneHu " KOPHH. OK-01, OK-02,
Crenennasi pyHKIHSA OK-03, OK-04,
Tema 9.1 Cogepxanue yaeOHOTO MaTepuana OK-05, OK-07

Crenennas ¢QyHkus, ee

IToHsiTHE KOpHS N-OM CTENEHHU M3 JIEUCTBUTEIBHOrO 4uciaa. OyHKIUU Yy = VX  wmx
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CBOICTBA cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU
KoMOnHMpOBaHHOE 3aHSTHE 4
Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa
[IpeobOpazoBanue ITpeoOpa3oBaHre UPPaMOHATIBLHBIX BBIPAXKEHUN
BBIPOKCHUN C KOPHAMU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4
O CTEeNeHU
Tema 9.3 Coneprkanue ydeOHOro Marepraa
CpoiictBa  crenenu ¢ | [loHATHE cTEeneHH ¢ pallMOHAIBHBIM MoKa3ateneM. CTeneHHble (QYHKIIMH, X CBOWCTBA U
palroOHaIbHBIM U | rpaduku
NEWCTBUTEILHBIM KomMmOuHupoBanHoe 3aHsTue 4
MOKa3aTeIsIMU
Tema 9.4 Pemenne | Coneprxkanue yaueOHOro Matepuaia
HPPAIMOHATIBHBIX PaBHOCWIIBHOCTh MppAIMOHAIIBHBIX YPAaBHEHHI M HEpaBEHCTB. METOAbl MX PEIICHUS.
YPaBHCHHI U HEPABEHCTB | PereHue uppanmoHanbHBIX YPaBHCHUH 1 HEPABEHCTB
KombOunnpoBanHoe 3aHsaTHE 6
Tema 9.5 Crenenn u | Conepxkanue ydeOHOTO MaTepuaa
KOpHH. Crenennas | OnpesnencHue CTENeHHOW (QyHKIuH. lcnonb3oBaHWe €€ CBOWCTB MpHU  PEIICHUU
byHKIUS ypaBHEHU U HEPABEHCTB 2
Kontponbnas pabota Ne§
Paznen 10. 18
IokazaTenbHas
byHKuus
Tema 10.1 Copepxanue yueOHOT0O MaTepuana OK-01. OK-02
[TokazarenbHass ¢yHKUus, | CTenmeHb ¢ MPOM3BOJBHBIM  JICHCTBUTEIBHBIM  MMOKaszareneM.  OnpejeneHue OK: 0 3’ OK: 0 4’
€€ CBOICTBA MoKa3aTenbHOH (YHKIIMU, €€ CBOWCTBA W Tpaduk. 3HAKOMCTBO C MPUMEHEHHEM OK-0 5’ OK- 07’
nmokazaTesibHOW (yHKIMH. PermeHue moka3aTeabHbIX YpaBHEHHH (YHKIIMOHAIBHO- ’
rpaduUecKuM METOIOM 4

KoMmOuHMpoBaHHOE 3aHSTHE

Tema 10.2

IIpakTH4yeckoe 3aHsATHE
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Pemmrenne 1moxasaTenbHBIX
YpaBHEHHU U HEPABEHCTB

45. Penienue npoCTEUIINX MOKA3aTeNbHBIX YPaBHECHUN
46. Pemienue nokaszaTeabHbIX YPABHEHUN METOJIOM BBEJCHUSI HOBOM MEPEMEHHOM

47 PemieHue 1okas3aTeabHbIX YPaBHEHUM METO0M Pa3JIoKEHHUs HA MHOKUTEIIH. 8
48. PenieHue nokasareibHbIX YPABHEHUNW METOJIOM ITOWIEHHOTO JIEJICHHUS
49 PemieHne noka3aTeabHbIX YPABHEHU METOJAOM IPYIITUPOBKU
50. Pemenue nokasatenbHBIX YpaBHEHUH (PYHKITMOHATBHO-TPA(PUIECKUM METOIOM.
51 Pemienue npocTelimx moka3aTebHbIX HEPABEHCTB.
52. PenieHue nokasaresibHbIX HEPABEHCTB.
Tema 10.3 Coneprxkanue y4eOHOro Marepuana
Cucrembl 1OKa3aTeNbHBIX | PelieHue cucteM mokasaresibHbIX ypaBHEHHIM
YpPaBHEHUU Kom0OunupoBaHHoe 3aHsATHE 4
Tema 10.4 Cogepxanue yueOHOro MaTepuana
Pewenue 3a71a4. | Pemenue mokaszarenbHBIX YpaBHEHH METOJOM ypaBHHMBAHHs TOKa3aTelleid U METOJIOM
[TokazarenbHast QyHKIHS BBEJCHUSI HOBOM NIEpPEMEHHOMN. Penienre nokazareibHbIX HEPABEHCTB
KonTposbHas padora Ne9 2
Pazgen 11. Jlorapugmsl. 30
Jlorapundmnyeckasn
GyHkuus
Tema 11.1 Copepxanue yaueOHOTO MaTepuana
Jlorapudm yucna. | Jlorapudwm uncna. JlecaTHUHBINA U HATypaIbHBIN JIOTapu (MBI, YHCIIO €
JlecaTnyHbIi 1 | KoMOMHMpOBaHHOE 3aHITHE
HaTypaJIbHBIN Jorapudmsl, ’ 4 OK-01, OK-02,
o © OK-03, OK-04,
OK-05, OK-07
Tema 11.2 Cogepxanue yaeOHOTO MaTepuana T2
CaoiictBa  norapudmos. | Coiictsa norapudmos. Onepaius sorapuGMHUpPOBAHUSL. o
Onepanus KomOunmpoBanHoe 3aHsATHE 6
norapuMUpPOBaHUS
Tema 11.3 Coneprkanne y4eOHOro MaTepurana
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
¢GbyHKIUS, ee CBOMCTBa KomOunmpoBanHoe 3aHsATHE 2
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Tema 11.4

Pemenne
JoTapu(PMUIECKUX
YpaBHEHUN U HEPABEHCTB

CopneprkaHuie yueOHOTO MaTepraia

[Tonsitre norapudmudeckoro ypaBHeHusi. Onepaiiys NOTCHIMPOBAaHUS. TpU OCHOBHBIX
METO/Ia peUIeHHs JIOTapu(PMUUECKUX ypaBHEHUI: (QyHKIIMOHAIbHO-TpaduuecKuii, METOA
MOTEHLIMPOBAHUS, METOJ BBEJCHHUA HOBOM mepemeHHoil. Jlorapudmmuueckue

HEPAaBEHCTBA 10
Komb6unupoBanHoe 3ansatue
Tema 11.5 Copepxanue yaeOHOTO MaTepuaa
Cucremsl ANTOPUTM pELIeHHS CHCTEMbl ypaBHEHHMH. PaBHOCHIBHOCTH Jorapu(MUYECKUX
JorapuPMUUECKUX ypaBHEHU U HEPABEHCTB
ypaBHEHUH KomOunnpoBanHoe 3aHsaTHe 4
Tema 11.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJepPKaHue (colep:KaHue MPHUKJIATHOIO
Jlorapugmsl B mpupoae H | MOIYJIsi)
TEXHUKE IIpakTH4yeckoe 3aHsATHE
53. [Ipumenenue jgorapudma 2
54. Uzyuenue noustus "Jlorapudmuueckas cnupans"
Tema 11.7 Coneprkanue y4eOHOro Marepuana
Pemenne 3ama4. | Jlorapupmuueckast pynkuus. Pemenue npocredmmx 1orapupMuIecKux ypaBHEHUN
Jlorapudmel. KonTponbnas padora Nel0 2
Jlorapupmuueckas
byHKIUSA
Paznmen 12. 6
MHo:xecTBa. JJIEeMEHTHI
Teopuu rpagos
Tema 12.1 Coneprkanne y4eOHOT0o MaTeprana
MHoxecTBa ITonsiTne MHOXecTBa. [TlonMHOXkecTBO. Oniepany ¢ MHOKECTBAMU
KomOunmpoBanHoe 3aHsATHE 2
Tema 12.2 I'pacnr IIpakTH4yeckoe 3aHsATHE
55.M3yuenue noustus rpada
56.Paccmotpets knaccudukanuio rpados. Cs3Hblii rpad, gepeBo, mukia rpad Ha 2

IIJIOCKOCTH
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Tema 12.3 MHoxecTBa U
I'padmr

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lepPKaHue (coaep:KaHue MPHUKJIIATHOIO
MO/1YJIfA)

IIpakTHyeckasi padora 2
57. Penienre npuKIIagHbIX 337a4 10 TEME MHOXKECTBA
58. Pemenue 3a1a4 Ha MpuMeHeHHE rpadoB
Pazgea 13. DieMeHTHI 26
KOMOUHATOPUKH,
CTATUCTUKH M TEOPHH
BepPOATHOCTEM
Tema 13.1 Coneprxkanue y4eOHOro Marepuana
OcHOBHbIE noHATHs | [lepectaHOBKH, pa3MelIeHUs], COUETaHUSI.
KOMOMHATOPUKHU Komb6un1poBaHHOE 3aHATHE. 6
Tema 13.2 Cogepxanue yueOHOro MaTepuana
CobpbiTHE, BEPOATHOCTH | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
coObiTuss. CnoxeHue U | YCIOBHAas BEPOSTHOCTh. 3aBHCHMbBIC M HE3aBHCHMBIE COObITHSA. TeopeMbl 0
YMHOKEHHUE BEPOATHOCTEH | BEPOATHOCTH NMPOU3BEACHHs COOBITHH. OTHOCHUTENbHAS YacTOTa COOBITHS, CBOHCTBO €¢
ycroiunBocTU. CTaTUCTUYECKOE ONPEIEIeHHE BEPOITHOCTH 6 OK-01, OK-02,
KomOuHmpoBanHoe 3aHATHE OK-03, OK-04,
Tema 13.3 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (COAepKAHUE TPHKJIATHOIO OK-05, OK-07
Beposarnocts B | MOAYJIAA) 1IK1.2.
npo¢ecCHOHATBHBIX IIpakTyeckoe 3anaTHE
3aa4ax 59. OmeHKa BEpOSTHOCTH COOBITHS.
60. HaxoxxneHue noiaHoN BEpOSATHOCTH COOBITHMA. 2
Tema 13.4 Coneprkanne y4eOHOT0 MaTeprana
Juckpernas  ciaydaiiHasg | Buael cmydaiiHbiX BenmuuuH. OmnpeneneHnue JUCKPETHOW CITyYailHOM BEMTUYMHBI. 3aKOH
BEJIMYUHA, 3aKO0H €€ | pacnpeneneHus JUCKPETHON CIIy4aiiHON BEJIMYMHBI. Ee 4iCiioBble XapaKTEpUCTUKU
pacnpeneneHus KomOunmpoBanHoe 3aHsATHE 2
Tema 13.5 Coneprkanne y4eOHOro MaTeprana
3agaun  MmareMaTuueckod | Bapwanmonnbiii  psa. [lomuron  wacror W rucrorpamMa.  CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU psiJia HAOII0JaeMbIX TaHHBIX 4

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.6
CocraBiienre Ta0OIUIl o

AuarpaMm Ha IIPaKTHUKE

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CcO/lepPKaHue (coaep:KaHue MPHUKJIIATHOIO
MO/1YJIfA)

IIpakTn4yeckoe 3ansiTue

61.BrruriciieHre OCHOBHBIX XapaKTCPUCTHUK B MaTeMaTH4YeCKOM CTaTUCTHUKE

62.IlepBuuHas 00pabOTKa CTATUCTUYCCKHUX JAHHBIX 4
63. I'padnueckoe mpeACTaBICHUE TaHHBIX
64. HaxoxaeHue cpeIHUX XapaKTEePUCTUK
Tema 13.7 Coneprkanue y4eOHOro Marepuasa
Pemenue 3a1a4. | OnemeHTsl KoMmOuHatopuku. CoObiTHEe, BepoATHOCTH coObITHS. ClokeHHEe U
DneMeHTbI YMHOKEHHE BEPOSATHOCTEN
KOMOMHATOPHKH, Konrtponbnas padora Nel 1 2
CTaTUCTUKM U TEOPHUH
BEPOATHOCTEMN
Paznen 14. YpaBHenus u 26
HEpPaBEeHCTBa
Tema 14.1 Copepxkanue ydeOHOro Marepuana
PaBHOCMIIBHOCTB PaBHOCWIIBHOCTH ypaBHeHu#l. OmpeneneHns. OCHOBHBIE TEOPEMBI PaBHOCHIBHBIX
YPaBHEHHI. Merone! | nepexomax B ypaBHeHHsX. MeToxbl pelleHMs YpaBHEHHil: NEpexoj OT PABEHCTBA
PCILCHUA (GYyHKLIUH K paBEHCTBY apryMEHTOB JUIsI MOHOTOHHBIX ()YHKIIMH, METOJ] pa3io)KeHUs Ha 4
MHOXHTEIH, METOJ] BBEICHHS HOBOW MEpEeMEHHOHM, (YHKIMOHAIbHO-TpaduUecKuii
METOx OK-01, OK-02,
KoMOuHHpOBaHHOE 3aHSTHE OK-03, OK-04,
Tema 14.2 | ConeprkaHue yueOHOro MaTepuaa OK-05, OK-06,
PaBHOCUIIBHOCTB Metonbl pelieHUs HEpPaBEHCTB: MEpeXoJ OT CpaBHEHUs 3HAYeHUH QYHKUUH K OK-07
HEPABCHCTB. Merons! | cpapHennio 3HaueHHMiT apryMeHTOB JUISi MOHOTOHHBIX (DYHKIIM, METO] HMHTEPBAJIOB, 1IK1.2.
PCIICHIA ¢dbyHk1MoHanbHO-Tpaduueckuit meron. ['paduueckuii MeTo perieHrs HEPaBEHCTB
KoMmOuHMpoBaHHOE 3aHSTHE 2
Tema 14.3 Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne Moayist. Packpeitre Moaysst o onpenenenuto. [IpocTeiime ypaBHeHUs
C MOJyJIEM U HepaBeHCTBa ¢ MojaysieM. [IpumMeHeHre paBHOCWIBHBIX MEPEX0J0B B OMPEIEIIEHHBIX
TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 4
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 14.4 Coneprkanue ydeOHOro MaTeprasa
VYpaBHeHUs M HEPABEHCTBA | 3HAKOMCTBO C apameTpoM. [IpocTelinme ypaBHEHUS K HEPABEHCTBA C IapaMeTpoM
C MmapameTpaMu KoMOuHMpOBaHHOE 3aHATHE 4
Tema 14.5 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (coAepikaHUe TPHKJIATHOIO
CocraBneHne W pelIeHUE | MOAYJIsl)
npodeccroHanbHbIX 3a1a4 | [IpakTHYecKHe 3aHSITHS
C IOMOWIBIO YPaBHEHUI 65. Pemienne TeKcTOBBIX 3a1a4 IPOPECCHOHATIBHOIO COAEPIKAHUS 8
66. Penienne TeKCTOBBIX 33724 IPOPECCHOHATHLHOTO COACPIKAHMUS
67. PemieHue TEKCTOBBIX 3a/1a4 MPOPECCUOHATBHOIO COJIEPKaHuUs
68. Pemnrenne TeKCTOBBIX 3314 IPOPECCHOHATBHOTO COACPIKAHUS
69. Pernrenne TeKCTOBBIX 33724 IPOPECCHOHATHHOTO COACPIKAHMUS
70. Penienne TeKCTOBBIX 33Ja4 IPOPECCUOHATIBHOIO COEPIKAHUS
71. Perienune TEKCTOBBIX 33Ja4 NPOPECCUOHATBHOIO COAEPIKAHUS
72. PenieHue TEKCTOBBIX 33Ja4 IPOPECCUOHATIBHOIO COIEPIKAHUS
Tema 14.6 IIpakTn4yeckoe 3ansiTue
Pemenue 3aga4. | 73. IlpumeHeHne OOIUX METOAOB PEIIeHUI YpaBHEHU
VYpaBHeHus u HepaBeHcTBa | /4. Pelenue ypaBHEHUI ¢ MOJylIEM
75. PelieHne HepaBeHCTBA C MOAYJIEM 4
76. Perienne ypaBHEeHUI U HEpPaBEHCTB ¢ MapamMeTpaMu
Kouncyabranuun 4
IIpomexyTounas arrecranus (Jk3amMeH) 6
Bceero: | 320

Ilo xaoxcooil meme onucvisaemest cooepicane yuedno2o mamepuaid (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUsL HeOOX0OUMbBIX TADOPAMOPHBIX, NPAKMUHLECKUX U

unwix 3auamutl. Obvem uacos onpedensemcs no Kaxcoou nosuyuu cmoaoya 3.

*[IpogheccuonanbHO-0pUESHMUPOBAHHOE COOEPHCAHUE MOCEm DblMb PACIPedesieHO No pazdenam (memam) Ui CKOHYeHmpuposano 6 pazoene IIpukiadnou mooyis
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3. YcaoBusi peaju3zanuu NporpaMmmal 001meo0pa3oBaTeJbHONH JUCHUIIIMHBI

3.1. lns peanm3anuy MPOrpaMMbl JUCHUTLUIMHBI J0JUKHBI ObITH MPEIYCMOTPEHBI
cjlenyionue crennajbHble MOMelleHusl:

Peanuzamuss nporpaMMbl JTUCHUIUIMHBI TpeOyeT HaIW4Yusl Yyd4eOHOro KaOwHeTa
MaTEeMaTHKH.

O6opynoBanne yueOHOTO KaOWHETA:

- IOCAJI0YHBIC MECTA 110 KOJMYECTBY O0yUarOIINXCS;

- pabouee MeCTO MPeroIaBaTelIs;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TIOCOOUIA;

- KOMIUICKT 3JICKTPOHHBIX BUICOMATEPHATIOB;

- 3aJIaHUSA U1 KOHTPOJIBHBIX padoT;

- mpo(ecCHOHAIEHO OPHUEHTUPOBAHHBIC 3a1aHHS,

- MaTepHUaITbl SK3aMeHa.

TexHuueckue cpencTra O0yICHUS:

- IEPCOHATBHBIN KOMITHIOTED C JIMIICH3HOHHBIM MTPOTPaMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopMaumoHHoe o0ecneyeHne 00yueHust

1. Jna peanuzanuu mnporpaMmbl  OuOIMOTEeYHBIN (OHI 00pa3zoBaTebHON
OpraHu3alud JIOJDKEH MMETh TeYaTHbIE W/WIM DJICKTPOHHBIE OO0pa3oBaTelbHBIE U
UH(GOPMAITMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JUIsI  HWCIIOJNB30BaHUA B
o0pa3oBaTenbpHOM TPOIIecce, HE CTaplle MSATH JIET C MOMEHTA U3/IaHu4.

2. PexomeHnyembie MeyaTHbIC M3JaHUs M0 peau3aiuu o0Iieo0pa3oBaTeIbHOM
JUCUUTUIMHBIIIPECTABICHBl B METOJMYECKUX PEKOMEHJALMIX [0 OpraHu3aluu
00yueHwus.
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4. KoHTpOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa3oBaTeIbHOM

JTUCIHUILINHBI

KOHTpOJIbI/I OLI€CHKA pPC3YyJIbTaTOB OCBOCHUA 06IHCO6pa3OBaTCHBHOﬁ JUCITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUCLMIUIMHAPHBIE  PE3YJbTaTHI,

HaIpaBJICHHBIC Ha

dbopmupoBaHre 00MUX M TPO(ECCHOHATBHBIX KOMIIETCHIIMHA MO pa3jenaM W TeMam

coJiep KaHusl yueOHOro MaTepuarna.

Oomasi/npodeccuoHanbHast Pasznen/Tema Tun oeHOYHBIX
KOMIeTEeHHA MepOonpHUsITHS
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.3 H-o/cl, 1.4,15,1.6 | TectupoBanue
peleHus 3a1ay P2, Temnt 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | Ycruslii onpoc
npodeccHoHaTbHOM P'3, Tempi 3.1, 3.2, 3.3 TI-o/c, 3.4 Maremarudeckuii
HEATEIBHOCTH P 4, Temnr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 MKTAHT
IT-o/c, 4.8,4.9,4.10,4.11
MPUMEHUTEIIHHO P 5, Tempi 5.1, 5.2 WupuBuyanbpHas
K pa3JMYHBIM KOHTEKCTaM P 6, Tembi 6.1,62,63,6.4,65,66,6.7 CaMOCTOSITEeIIbHAS
1-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipencrapnenue
I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3yabTATOB

7.14,7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX

P9, Temnr 9.1,9.2,9.3,9.4,9.5 pabot

P 10, TeMsbl 101, 102, 103, 10.4 3amura

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4, MHIMBHIYaIbHBIX

11.5,11.6 IT-o/c, 11.7 NPOEKTOR

P12, Temnr 12.1,12.2,12.3,12.4 KoHTposbHas

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

pabora

I-o/c, 13.6 Brimonnenue

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

M-ofc, 14.6 BKBaMteaLII/IOHHBIX

3aJaHul
OK 02. cnonp3oBath P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHEIE CPEICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Ycrubiii onpoc
MOMCKa, aHAIN3a U P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 Marematudaeckuii
T — P 4, Temer 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TMKTAHT
prp I-o/c, 4.8, 4.9, 4.10, 4.11

uHbOpMaIHU, 1 P5 Tempr5.1.5.2 WuauBuayanbHas
MH(OPMAIOHHbIE P 6, Temsl 6.1’ 6.2,6.3,64,6.5,6.6,6.7 CaMOCTOATE/IbHAS
TCXHOIOTHH [UIA IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pabora
BBITOJHCHU S 3a/1a1 P7,Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipeacrasnexune
npo(ecCHOHATLHOM I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3YyJIbTATOB
JEeITESILHOCTU 7.14,7.15,7.16, 7.17 MPaKTUYECKUX padoT

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2, 10.3, 104

3ammra TBOPYECKHUX
pabor

1
lMpogeccuoHanbHoe-opuUeHMUPOBAHHOE COOepPH aHue
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P11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4, 3amuTa

11.5,11.6 IT-o/c, 11.7 WH/IUBUTyaTbHBIX

P 12, Tems: 12.1, 12.2, 12.3, 12.4 1POCKTOB

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

IT-o/c, 13.6 pabota

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 BLITIONHCHIE

IT-o/c, 14.6 SK3aMEeHALIMOHHBIX

3aJaHuN
OK 03. IlnanupoBats u P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
peamm3osbiBath cobeteennoe | P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | Ycrublit onpoc
poeCCHOHATBEHOE U P'3, Temni 3.1, 3.2, 3.3 [I-o/c, 3.4 MaremaTnueckuit
JIHMHOCTHOE PA3BHTHE P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 MKTAHT
’ IT-o/c, 4.8, 4.9, 4.10, 4.11

HpeIIPHHAMATETBCKYIO P 5, Tempi 5.1, 5.2 WuauBuyansHas
ACATEILHOCTE B P 6, Temsi 6.1,6.2,63,64,6.5,66,67 | CaMocToATCILHAA
npopeccuonanbHoit chepe, | [1-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 padora
UCIIOB30BaTh 3HAHUS 110 P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 [pexncraBiaeHue
(unancoBoii rpamoTHOCTH B | [1-0/c,7.8,7.9, 7.10 I-o/c, 7.11,7.12, 7.13, | pe3yibraTos

PA3JIMYHBIX ) XU3HCHHBIX

7.14,7.15, 7.16, 7.17

IIPaKTUYECKUX paboT

CUTYalHsIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammra TBOPYECKUX

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammra

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

11.5, 11.6 IT-o/c, 11.7 NPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KoHTposHas

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

pabora

IT-o/c, 13.6 Brimonnenue

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

M-o/c, 14.6 BKSaMteaIH/IOHHI)IX

3aJaHuil

OK 04. DddexTuBHO P1,Temal.1,1.2,1.3II-0/c,1.4,1.5,1.6 TectupoBanue
B3aHMOI[eI>iCTBOBaTB " P 2, Tembl 21, 22, 23, 24, 2.5 H'O/C, 2.6 VY CTHBIN ompoc
paboTaTh B KOJUIEKTUBE U P'3, Temni 3.1, 3.2, 3.3 [I-o/c, 3.4 Maremarudeckuii
KOMAHIe P 4, Temnr 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 MKTAHT

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

P 5, Temsi 5.1, 5.2 MpmerayatbHas

P 6, Temsr 6.1, 6.2, 6.3, 6.4,6.5,6.6, 6.7 CaMoCTOATCTLHAA

TT-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 Ipezncrasnenue

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | pe3yJIbTaToOB

7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

NPAaKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot

3amuTa
WHIMBUTYTbHBIX
MIPOEKTOB
KonTponbnas
pabota
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P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 Brinonaenue
IT-o/c, 14.6 JK3aMEHAIIMOHHBIX
3aJlaHu i
OK 05. OcymiecTBisATh P1,Temal.1,1.2,1.31I1-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U IIHCHMEHHYIO P2, Tems 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Ycrubiii onpoc
KOMMYHHUKAIHIO Ha P 3, Temsr 3.1, 3.2, 3.3 I-o/c, 3.4 MareMaTHuecKuit
FOCY AaPCTBEHHOM SI3BIKE P 4, Temnr 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 MKTAHT
o IT-o/c, 4.8,4.9,4.10, 4.11
Poccuiickoit denepanuu ¢ PS5, Tempr 5.1, 5.2 NunuBunyanbHas
Y4€TOM 0COOCHHOCTEH P1,Temal.l,1.2,1.3 IMT-o/c, 1.4, 1.5, 1.6 CaMOCTOATCIIbHAA
COLMAJIIBHOIO U KYJIbTYPHOTO | P 2, Tewmsr 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c, 2.6 | pabora
KOHTEKCTa P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 [IpencraBnenue
P 4, Temsbl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 pe3yILTaToOB

IT-o/c, 4.8, 4.9, 4.10, 4.11
P5, Temer 5.1,5.2
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX

T-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabor
P7, Temn 7.1,72,7.3,7.4,75,7.6,7.7 | SCUHTa
I-0/c,7.8,7.9, 7.10 M-o/c, 7.11,7.12, 7.13, | MHAHMBHAYAIBHBIX
7.14,7.15,7.16,7.17 TIPOCKTOB
P8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KontposbHas
P9, Temr1 9.1,9.2,9.3,9.4,9.5 pabora
P 10, Temsr 10.1,10.2, 10.3, 10.4 Beinonnenne
P11, Temsr 11.1, 11.2, 11.3 TT-o/c, 11.4, 5K3aMEHAI[MOHHBIX
11.5,11.6 IT-o/c, 11.7 3aaHui
P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 144, 14.5
IT-o/c, 14.6
OK 06. IIposiBnAaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
FpasKIaHCKO- P 6, Temr 6.1,6.2,63,64,6.5,6.6,6.7 | Vermpii onpoc
MaTPUOTHIECKYIO TIO3UIIHIO, IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 Marematnueckuii
EMOHCTPHPOBATE P7,Tems1 7.1,72,7.3,74,75,7.6,77 | nucrans
OCO3HAHHOE MTOBEICHIE Ha Il-0/c,7.8,7.9, 7.10 [I-o/c, 7.11,7.12, 7.13, VHmBuyanbHas
OCHOBE TpaAUIIMOHHBIX 7.14,7.15,7.16, 7.17 CaMOCTOMATEIIbHAI
L — P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 paGota
. P 14, Temur 14.1, 14.2, 14.3, 144, 14.5
[IEHHOCTEN, B TOM YHCJIE C [pencraBneHne
IT-o/c, 14.6
y4ETOM TapMOHH3AIHH pEe3yJIbTaToB

MCXHAITMOHAJIbHBIX U

MPAaKTUYECKUX paboT
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MEXPEITUTHO3HBIX 3amuTa TBOPUYECKHUX

OTHOIICHHUN, TPUMEHSTh pabot

CTaHJapThI 3amura

AHTHKOPPYIIIUOHHOTO WH/IUBUTyaTbHBIX

MIOBEICHHS MIPOCKTOB
KonTponbhas
pabora
Beinonnenue
AK3aMECHAIIMOHHBIX
3aaHui

OK 07. CopneiicTtBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

COXPAaHEHHUIO OKPY)KAIOIIeit P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/¢, 2.6 | YcrHblii onpoc

cpexsl, pecypeochepexkennto, | L 5> Tembr 3.1,3.2, 3.3 IT-o/c, 3.4 Maremarudeckuii

[PUMEHATS 3HAHKS 06 P 4, Temur 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 JWKTAHT

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

W3MCHCHHHU KJIMMAaTa, P 5, Tempr 5.1, 5.2 WupuBuyanbHas

MIPHUHITUITBI OEPEIKITUBOTO P 6, Temsi 6.1, 6.2, 63,64, 6.5,6.6,6.7 CaMOCTOSITeIIbHAS

HPOU3BOJICTBA, YPPEKTUBHO T-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora

JIeHCTBOBATD B P 7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpezncrasnenue

YpE3BbIYANHBIX CUTYaAIUAX I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | PE3y/IbTAaTOB

7.14,7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPAaKTUYECKUX paboT
3amuTa TBOPUECKUX

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura

P11, Temsr 11.1,11.2, 11.3 T1-0/c, 11.4, VHIMBUIYaIbHbIX

11.5,11.6 IT-o/c, 11.7 NPOEKTOR

P12, Temsr 12.1,12.2,12.3,12.4 KoHTposbHas

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

pabota

IT-o/c, 13.6 Brinmonnenue

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

M-ofc, 14.6 BKBaMteaLII/IOHHBIX

3aTaHA I

ITK 1.2. OcymuiecTBIisTh P1,Temal.l,1.2, 1.3 T-0/c% 1.4,15,1.6 TectupoBanue
KOMIUIEKC MEPOTIPHUATHH T10 P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcrHblit onpoc
nemoHTaxy u pemonty cucrem, | P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 MaTeMaTHaecKmii
arperaToB M y3II0B P 4, Temn 4.1, 4.2, 43, 44, 4.5, 4.6, 4.7 HKTAHT
aBTOMOOMJIEH IS yCTPAHEHUsI Il-o/c, 4.8, 4.9, 4.10, 4.11 "
00HAPYKEHHBIX PS5, Tems 5.1, 5.2 HAUBHIyaTbHAT
HEHCTIPABHOCTEH, P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATCIEHAA

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabora

P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 IIpescrasienne

I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, 7.13, | pe3yabTaToOB

7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

MPAaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3ammra
WH/IMBUYaJIbHBIX
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11.5,11.6 IT-o/c, 11.7

MIPOEKTOB

P12, Temsr 12.1,12.2,12.3,12.4 KonTposnbnas

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

IT-o/c, 13.6 Bremonnenue

P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5 11- 3K3aMEHAIMOHHBIX
o/c, 14.6 3a1aHuiT
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