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[lporpamma  y4eOHOM JNUCIMIUIMHBI  pa3paboTaHa Ha OCHOBE (heaepasbHOTO
roCyJapCTBEHHOTO  00pa3oBaTelIbHOIO  CTaHAapTa  cpeAaHero  olmiero  oOpa3oBaHUS,
yrBepxaeHHoro Ilpukazom Munnpocsemenuss Poccun ot 12.08.2022 N 732 u npumepHoi
IpOrpaMMbl 110 JAHHOM 001e00pa3oBaTeIbHON JUCLUIUIMHE, PACCMOTPEHHON U 0100pEHHON Ha
3acempanun llemarornueckoro copera ®I'bOY 1O UPIIO (ITporokon Nel3 ot 29. 09.2022 r)

Opranuzanus-pa3padoruuk padoueii mporpamMmsel: [BITOY «fOYT'K»
Boskosa Csernana IlerpoBHa, penogasarens ['BIIOY «HOYIT'K»

Paccmotpena u ogo6pena Ha 3acenanuu [1IIK «Marematuueckux 1 OEH nucuumimny
ITporoxon Ne 10 ot «08» 06. 2023r.
IIpencenarens [TLK: / E. FO. CaunukoBa




AHHOTAIIUA
NMporpamMmMbl 0011e00pPa30BaTeJIbHON Y4eOHOM TUCIIUILIHHBI
OY/]b.04. MATEMATHKA

10 MPOQHITIO MOIY4aeMOTO MPOPECCHOHATHHOTO 00pa30BaHU: TYMaHUTAPHBIH

Pabouasi mporpamMmma y4eOHOH AUMCHMILVIMHBI paspadoraHa Ha ocHoBe TpeOoBanuii OI'OC
CpeaHero oouero oOpa3oBaHMs, NMPEIbABISIEMBbIX K CTPYKTYpe, COACP)KAHUIO U pe3yibTaram
OCBOCHHS Y4eOHOH TUCIMILIMHBI, B COOTBETCTBUHU C MPUMEPHOH MPOrpaMMOi MO JAUCHUILIHE,
pekoMeHnoBaHHOM  denepalibHBIM ~ TOCYJapCTBEHHBIM  aBTOHOMHBIM  yUpEXJIEHHEM
«DenepanbHblii HHCTUTYT pa3BuTs oopazoanus» (PI'AY «DHPOy). [Iporokon Nel3

0t 29.09.2022 .

IIporpamma BKJIIO4aeT B cedsi:

- o0mas XapakTepuCTHKa TMpUMEpHOI/pabodeli  mporpaMMbl  001Ie0Opa3oBaTEIILHOMN
JTUCIUILIAHBI,

- CTPYKTYypa U cojiepKaHue 0011e00pa3oBaTeIbHON TUCIUTIIIUHEI,

- YCIIOBUS pean3aluu IporpaMmbl 0011e00pa3oBaTeIbHON TUCITUILINHEI,

- KOHTPOJIb U OLICHKA PE3YJIbTATOB OCBOCHUSA JUCHUIIIINHBI.

MakcuMmajibHasi yuyeOHasi Harpy3ka (Bcero 4yacoB) — 234 4acoB, B TOM 4ucie 00s3aTenbHast
aynuTopHasi yueOHas Harpy3ka — 156 4., B ToM uncie B popMe IpaKTHUECKOi MoAroToBku 34 .,
nabopaTopHbIe (MPaKTUYECKUE) 3aHATHUS —

64 4., camocTosATeIbHAs (BHEAYAUTOPHAs) paboTa - /8 4., KOHCYNIbTallUU 2 — 4., 9K3aMeH 5 4.

®opmMa NPOMEKYTOYHOM aTTecCTalMU—IK3AMEH

HaumenoBaHue pa3aesioB IMCHUIIIUHBI:

Pasnen 1. IloBropeHne Kkypca MaTeEMaTUKH OCHOBHOMW IIKOJIBI.

Paznen 2. Crenenu u kopau. CrenenHas QyHKIUS.

Pa3nen 3. YpaBHeHus U HEpaBEHCTBA.

Paznen 4. IlokazarenbHas QyHKIUS.

Paznen 5. Jlorapugmel. Jlorapudpmuueckas GyHKIuUS.

Paznen 6. OcHOBBI TpUroHOMeTpuu. TpUroHoMeTpuyeckre yHKIHH.
Paznen 7. KomiuiekcHble 4ncna.

Paznen 8. IIpousBogHast GpyHKIMHU, €€ TIPUMEHEHHUE.

Paznen 9. IlepBoo6pasznas pyukiuu. MaTerpar.

Pa3nen 10. KoopauHats! 1 BEKTOpHI.

Paznen 11. [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE.

Pa3znen 12. MHOrorpaHHMKY U Teja BpaIleHHUS.

Paznen 13. MHoxecTBa. DneMeHThl Teopuu rpadoB.

Paznen 14. DnemMeHThl KOMOMHATOPHUKH, CTATUCTHKH U TEOPUU BEPOSITHOCTEH.



COJIEP)KAHUE

O6m1as xapakTepucTrKa paboueld mporpaMmmbl 001Ie00pa3oBaTeIbLHOM
JTUCIUTUTAHBI
CtpykTypa U cogepkanue o01eo0pa3oBaTeIbHON JUCIUTUINHBI

YcnoBus peanu3anuy IporpaMMbl 0011e00pa3oBaTeIbHON TUCITUTUIHEL

KoHTpoJib 1 OLIeHKa Pe3yabTaTOB OCBOCHUS TUCLIUIUIMHBI

CTp.

23
40
41



1. OBILIASA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbBHOU JUCHUIIJIMHbI

O6meobpazoBarensHas auciuuinHa OY [1b.04 «MatemaTukay sBiseTcs: 00s3aTeIbHON
4acThI0 0011e00pa30BaTEIbHOTO IIUKIIa 00pa30BaTeNbHOM IporpaMMel B cooTBeTcTBUU ¢ PI'OC
CIIO 1o crnenuaiabHOCTH:

54.02.08 Texnuka u uckyccTBa ororpaduu
10 TPOGHITIO TIOTYIaeMOT0 MPOHECCHOHATLHOTO 00pa30BaHUs: TyMaHUTAPHBIH,
peann3yemoii Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMs.

[Iporpamma paspaborana Ha ocHoBaHuM TpeboBanmii PI'OC cpegnero obmero
obpazoBanus. Ha wm3ydenwe nmucummimabl OY]1b.04 «Marematuka» Ha 0a30BOM ypOBHE
orBojuTcs 163 gaca.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIC PE3YJbTATHI 0OCBOCHUA TUCHUIIIMHBI:

Conepkanrie  mporpaMmbl  00mieoOpazoBatenbHOo — aucummuinabl  «OYJ1b.04
Maremartika» HampaBJICHO Ha JOCTHIKEHHE pPE3Yy/IbTaTOB €€ H3YyYeHHsS B COOTBETCTBUHU C
tpedoBanusimu ®I'OC COO ¢ yuerom npodeccuonansHort HanpasieHHocTH @I'OC CIIO.

1.2.1 Henu 4 3aga4u JUCHHUIJIHHBI:

Conepskanue mporpammsel 001eoopaszoBarenbHon aucuiuinabl «OY [1b.04 Marematukay
HAIPaBJICHO HA JIOCTHKCHUE CIICAYIOIIUX PE3yIbTaTOB:

* YMCHHE OICPUPOBATH MOHITHSIMH: ONPEICIICHUE, aKCHOMa, TEeOpeMa, CIICICTBUE,
CBOWCTBO, MPHU3HAK, T0KA3aTeIbCTBO, PABHOCUIIBHBIC (DOPMYIUPOBKU; YMEHUE (HOPMYITHPOBATH
oOpaTHOE€ W MPOTUBOIOJOKHOE YTBEPXKJIEHUE, NPUBOAUTH TNPUMEPHl U KOHTPIPUMEDPHI,
MCIOJIb30BaTh METOJ MaTeMaTH4YE€CKONH MHAYKIIUU; IPOBOAUTH JOKA3aTeIbHBIC PACCYKICHUS TPU
peleHny 3a/1a4, OLEHUBATh JIOTUYECKYIO IIPABUIIBHOCTD PACCyKICHUN;

* yMEHHE ONepUpPOBaTh MOHITUSIMH: MHOXXECTBO, IOJAMHOXECTBO, OIEpalli HaJ
MHOXECTBaMH, YMCHHUC MHCIIOJIb30BATh TeopeTI/IKO-MHO)KeCTBeHHBIﬁ amnrmapar ajs OIIMCaHUuA
pealbHBIX MPOIIECCOB W SIBICHUN U MPHU PEIICHUU 3a/lad, B TOM YHCIEe U3 JIPYTHX Y4eOHBIX
MPEIMETOB;

* YMEHHE OINEepPUPOBaTh MOHATUAMHU: Tpad, CBI3HBIM Tpad, AepeBo, IUKI, rpad Ha
IJIOCKOCTHU; YMCHHC 3aJlaBaTb W OIIMCLIBATH rpa(br,l PpasiInIHbBIMHU CHOCO6aMI/I; HUCITIOJIB30BATH
rpadbl Ipu penieHuu 3aaad;

®* YMCHHUC CBO60)IHO ONCprUpOBaATL MOHATUAMU: COYCTAHUC, IICPECTAHOBKA, UYHCIO
COUYETaHM, YUCIIO MePEeCTaHOBOK; OMHOM HbI0TOHA; yMEeHUE MPUMEHSATH KOMOUHATOPHBIE (DaKTHI
U pacCYXIICHHsI IS PEIICHHS 3a/1a4;

* YMEHHUE OINEpPUPOBATh MOHITHSIMH: HATYpaJbHOE YHWCIO, IEJI0€ YHUCIO, OCTATOK IO
MOJYJTIO, PAllMOHAIFHOE YHCIIO, MPPAIMOHAIBHOE YHCIIO, MHOXKECTBA HATYpPAIBHBIX, IEJBIX,
paloHaIbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE WCIOJIb30BaTh MPU3HAKU JCITUMOCTH,
HAaUMEHBIINN 001K IeNUTe b U HaUMEHbIIIee 0011iee KpaTHOe, anropuT™ EBKINAa npu pelieHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CHUCTEMAMH CUUCIICHUS;

®* YMCHHC CBO6OJIHO ONCpHUPOBATE MOHATUAMMU: CTCIICHL C LECJIBIM ITOKa3aTcjIeM, KOPCHb
HATYpaJIbHOM CTENeHH, CTENeHb C PalMOHAIBHBIM MOKa3aTelleM, CTETeHb C JIEHCTBUTEIBHBIM
(BellecTBEHHBIM) TIOKa3aTeseM, JiorapudM uucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJIBHOTO
qHCIa;

* YMEHHE OICPHPOBATh TOHATHUSAMHU: TOXISCTBO, TOXKICCTBEHHOE IIpeodpa3oBaHUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypaBHEHWH W HEPABEHCTB, PABHOCUIHLHOCTH YpPaBHEHUH,
HCPAaBCHCTB HW CHUCTEM, palUOHAIBHBIC, HWPPAMOHAIBHBIC, II0KAa3aTCIbHbBIC, CTCIICHHEIC,
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JorapupMHUECKue, TPUTOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI; YMEHHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMBbI C IOMOILIBIO PAa3IMYHBIX MPUEMOB; PELIATh YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBI C ITapaMeTPOM; MPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs
pelIeHHs MaTeMaTUYeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00/1acTel HayKU U peaslbHOM KU3HM;

* yMEHHE CBOOOJHO OINEPHUPOBATH MOHATHAMU: rpaduk (yHKUIWHU, oOpaTHAs (YHKIIHS,
KoMNo3uuus (GyHKUMH, JuHEHHas (QyHKIUs, KBaapaTU4yHas (YHKLHA, CTENEeHHas (YHKLUUA C
HEeNbIM  [OKa3aTeleM, TPUTOHOMETpHUYeckre (YHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMH, TTOKa3aTeabHas U jorapudmMuueckas GyHKIUHA, YMEHHE CTPOUTh Tpaduku QyHKIIHH,
BBINOJIHATH MPe0OpazoBaHus rpauKoB PyHKIIHIA;

YMEHHUE UCII0JIb30BaTh rpauky GyHKIMN A1 U3y4EeHUs IPOLIECCOB U 3aBUCUMOCTEN Ipu
peLIeHNH 3334 U3 APYruX Y4eOHBIX MPEIMETOB U M3 PeabHOM KU3HU; BBIpAXaTh (GOpMyIaMu
3aBUCUMOCTH MEXJly BEJTMUYNHAMM;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKUWH, MEPHUOJUYHOCTH
(GYHKLUH, OrpaHUYEHHOCTh (QYHKIHMHU, MOHOTOHHOCTb (DYHKLHUH, 3KCTpeMyM (YHKLHH,
HanOoJpIllee M HaWMEHbIIee 3HAaYeHHs (YHKIMM Ha TPOMEXKYTKE; YMEHHE IPOBOJIUTH
uccienoBaHue QyHKINU;

YMEHHE HCIIOJIb30BaTh CBOMCTBa W Tpapuku (GYHKIUA [UIs pemieHus ypaBHEHHIA,
HEpaBEHCTB M 3aja4y C IapaMeTpaMmM; M300pa)xkaTb Ha KOOPAMHATHOW IIOCKOCTH MHOKECTBA
pELICHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM;

* yMEHUE CBOOOJHO OIEpHUPOBATh MOHATUAMU: IOCIEIOBATEIbHOCT, apupMeTHyYecKas
nporpeccusi, TEOMETpPHYECKash Mporpeccus, OCCKOHEYHO yOBIBaloOmasi TeOMETpPHUYECKast
nporpeccusi; yMEHUE 3a/1aBaTh IOCIIEJOBATEIBHOCTH, B TOM YHCIE C TIOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

* YMEHHE OIEepPUPOBATh MOHATHAMM: HENPEPbIBHOCTh (YHKLMH, aCUMITOTHI rpaduxa
¢yHKIMU, TIepBas U BTOpasl MPOM3BOAHAS (YHKIUH, TEOMETPUYECCKUNA U (DU3MUYECKHI CMBICT
IPOM3BOIHOM, IEpPBOOOPA3HAas, ONPeIeIeHHbI HHTETPajl; yMEHUE HAX0IUTh aCUMIITOTHI rpaduka
(GYHKINU; YMEHUE BBIYUCISATH MPOU3BOTHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3UITUH
GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky QyHKIUY;

YMEHHE HCIOJb30BaTh MPOM3BOMHYIO IS MCCIENOBAHUS (YHKIWH, Ui HAXOXKICHHS
HAWTYYIlIero peleHus B IPUKIaJHbIX, B TOM YHCJE€ COLUAIBbHO-3KOHOMUYECKUX U (PU3HMUECKUX
3ajadax, /Ui ONpPENeNeHUss CKOPOCTH U YCKOPEHUs; HaXOJUTh IJIOMIAJM U 00beMbl GUryp C
MIOMOIIIBI0 MHTETpalia; MPUBOIUTH MPUMEPHl MAaTEeMaTHYECKOTO MOJICIIMPOBAHUS C TIOMOIIBIO
T depeHIMaIbHbIX YpaBHEHUH];

* YMEHHE ONEepUPOBATh MOHATHIMH: KOMIUIEKCHOE YHUCIIO, COTPSIKEHHBIE KOMIUIEKCHBIC
4uciaa, MOJYdIb W apryMEHT KOMIUIEKCHOIO YHcia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuueckasi, TpUTOHOMETpUYEecKass U aireOpamyeckas); yMeTb  IPOU3BOAUTH
apupMeTHuecKue AEUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMH; MPUBOAUTH MPUMEPHI UCIOIb30BAHUS
KOMIUIEKCHBIX YHCET;

* yMEHHE CBOOOJHO ONEpPHPOBATh MOHATHAMHU: CpeaHee apupMeTHYecKoe, MejauaHa,
HanOoJpIllee W HAaWMEHbIIEEe 3HAYCHHs, pa3Max, AWCIEPCHs, CTaHIApTHOE OTKIIOHEHHWE s
ONKCAHMsI YMCIIOBBIX JAaHHBIX; YMEHHE HMCCIEJOBATh CTAaTUCTHYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpapUYEeCKUX METOJOB M DJCKTPOHHBIX CPEACTB; TrpadUvecKd HCCIeI0BaTh
COBMECTHBIE Ha0JIIOJICHHS C TIOMOLIBIO TUarpaMM pacceMBaHUA U JIMHEHHOM perpeccuy;

* YMEHHE HAaXOJUTh BEPOSTHOCTH COOBITHI C WCIIOIB30BAHUEM TPaPUUECKUX METOJIOB;
OPUMEHSTH Ul pelIeHus 3a1a4d (pOpMyIbl CIOKEHUS U YMHOXKEHHsI BEpOSATHOCTEH, (hopmyiy
MOJIHOM BeposiTHOCTH, (opMyny bepHymin, komOuHaTOpHBIE (DaKTHl U (HOPMYIBI; OLIEHUBATH
BEPOSTHOCTH pEalbHBIX COOBITHH; YMEHHE OINEpUpPOBaTh MOHATHAMM: ClydaiiHas BeIMYUHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKOe OXHJaHWe, JHUCIEpCHUsT W CTaHIapTHOE
OTKJIOHEHUE CIy4ailHON BeNUYMHBI, (YHKIMM paclpelesieHUus] M IUIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeIbHOT0 M HOPMAIBHOTO paclpeelieHnid; YMEHUE MCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesiesieHuil 1711 pelieHus 3a1a4; 3HaKOMCTBO C MOHATUSMU: 3aKOH OOJIBIIUX YUCEI, METOIbI
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BBIOOPOYHBIX UCCIIE0BAHUH; YMEHHE IPUBOAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOLECTBEHHBIX SIBICHUSIX;

* YMEHHE CBOOOTHO ONEPUPOBATH NOHATUAMU: TOUKA, IIPsIMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4Y, IUIOCKMM YroJ, IBYTPaHHBIA YTOJI, TPEXI'PaHHBIA YIroJl, IEpeceKaroluecs,
[apajuleJIbHbIE U CKPEIIMUBAIOIINECS MPSAMBIE, IAPALIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, Yroja MEXAy NpSAMBIMH, Yrojl MEXAY HPSIMOW M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH; YMEHHE HCIIONB30BaTh NpPU PpEIICHUH 3a]ad H3y4eHHbIE (AKThl M TEOPEMbI
IUIAHUMETPUM; YMEHHE OLEHHMBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOLUIEM MHUPE; yMEHUE
ONEpUpPOBaTh  IMOHATUSMM:  MHOTOTPAHHHUK, CEYEHHE  MHOIOIPAHHUKA,  I[PaBUIIbHBIN
MHOT'OI'paHHMK, IIpU3Ma, NUpaMuaa, GUrypa v MOBEpXHOCTh BpallleHHs, WINHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHYCAa M UWIMHAPA, MapauielbHbIE OCH WU
OCHOBAHMIO, CEUEHHE lIapa, IUIOCKOCTb, Kacaromascs chepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTH CEYEHHWE MHOTOTPAaHHHMKA, H300pa)kKaTb MHOTOTPAHHUKH, (PUTYpBI M TMOBEPXHOCTHU
BpAILlCHUs, UX CEYEHHUS, B TOM YHUCIIE C IIOMOILBIO JJIEKTPOHHBIX CPEACTB; YMEHUE NIPUMEHSATh
CBOWCTBA TEOMETPUUYECKUX (DUTYp, CAMOCTOSTENEHO (POPMYITUPOBATh ONPEACTICHUS U3Y9aeMbIX
¢buryp, BeIIBUTaTh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETpUUYECKUX (hUryp, 000CHOBBIBATh
WINA ONPOBEPrarh WX; yMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO Pa3IMYHBIM MPHU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOMOJHUTEIbHbBIE TOCTPOCHMS;

* yMEHHE CBOOOJHO OINEPHPOBATH MHOHATHAMH: IUIOMAAL (QHUTYpHl, 00beM (QUTYPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH /10 IUIOCKOCTH, PACCTOSHUE MEXY NPSMBIMH, PACCTOSHUE
MEXYy TUIOCKOCTSIMH, IUIOINAAb c(epbl, TUIOMAAh MOBEPXHOCTH MHPAMHIIBI, TPU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IPSMOYTOJIBHOTO Napajuiesienunea, TUpaMuibl, TPU3Mbl, [UIUHIPA,
KOHYcCa, I1apa; yMEHHE HAXOAUTh OTHOIICHHE 00bEMOB MOJOOHBIX QUTYD;

* yMeHHE CBOOOJHO ONEpUpPOBaTh HOHATHAMM: IBM)KEHHE, MapajljielbHbI IMepeHoc,
CUMMETpPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, NMPeoOpa3oBaHue Moa00us, mogo0HbIe
(burypsl; yMeHue pacro3HaBaTh paBHbIE U II0JJOOHbBIE PUTYpBHI, B TOM YHUCIIE B IPUPOJIE, HICKYCCTBE,
apXUTEKType; YMEHHUE HCIOJIb30BaTh F€OMETPUUECKUE OTHOILIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELICHUH 33]a4 U3 JPYTUX YUeOHBIX IPEIMETOB
Y U3 peajbHOU KU3HU;

* yMeHHE CBOOOJHO ONEpUPOBaTh MOHATHSIMHU: MPSIMOYTojbHas CHCTEMa KOOpIMHAT,
BEKTOP, KOOPIANHATHI TOYKH, KOOPAUHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEACHHUE, BEKTOPHOE NMPOU3BEACHUE,
yroJl MeXAy BEKTOpaMH; YMEHHME HCIOJIb30BATh BEKTOPHBIM M KOOPAMHATHBIM METOXN IUIs
pelIeHNs TeOMETPUUECKHX 33/1a4 U 3a]1a4 IPYTUX YYEOHBIX IPEIMETOB; ONIEPUPOBATH NOHATUIMU:
MaTpuna 2x2 1 3x3, onpeaeNuTeab MaTPULbl, TEOMETPUYECKUI CMBICI OIIPEAEIIUTES;

* YMEHHME MOJEIHUPOBaTh peallbHble CHUTYallud Ha S3bIKE MAaTEeMaTHKH; COCTaBJISATh
BBIDQKCHMSI, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 33Jaud, HCCIENOBATh
MIOCTPOEHHBIE MOJIENIM C UCIOJIb30BaHUEM amrnapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUEHHbBIN
pe3yJIbTaT; CTPOUTHh MATEMATUYECKUE MOJEIIN C TIOMOIIBI0 TEOMETPUYECKUX TOHITHH U BEJINYMH,
peliaTh CBSI3aHHbIE C HUMM NPAKTHUYECKHUE 3a7aud; COCTABJISTh BEPOSITHOCTHYIO MOJENb U
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pE3yJabTaT; pellaTh NPUKIAIHBIE 3aJadyd  CpPEACTBaAaMH
MaTeMaTHUYeCKOT0 aHaIN3a, B TOM YHCIIE COLIMATIbHO-?KOHOMHUYECKOT0 U (PU3UUECKOT0 XapaKTepa;

* yMEHHE BBIOMPATh MOJIXOAAIINN METOA IJIsl peLIeHNs 33/1a4K; TOHUMaHue 3HAYUMOCTH
MaTeMaTUKd B HW3YYEHHHM MPHUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB M SBIECHUH; YyMEHHE
pacrno3HaBaTh NPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE, YMEHHME NPUBOIAUTH IPUMEpPHI
MaTE€MaTUYECKUX OTKPBITHI POCCUICKON MU MUPOBOW MaTeMaTH4YECKON HAYKH.



1.2.2. IlnaHupyeMmble pe3y/bTaThbl 0CBOEHHS 001e00pa3oBaTe1bHOI THCHMIIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO.

Ocoboe 3HaueHne AUCUUIUIMHA UMeeT rpH popmupoBanuu u pazsutuu OK u I1K

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIIETCHIIHIA

HnaHpreMHe PE3YyabTaThl OCBOCHUA TUCHUIITIMHBI

00mmme

JucuunnmHapHeie

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
JESATeIIbHOCTH MPUMEHHUTEIHHO
K Pa3JINYHBIM KOHTCKCTaM;

- TOTOBHOCTb K TPY/AY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTh K aKTUBHOH J€ATEILHOCTH
TEXHOJIOTMYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSATENLHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam nmpodheccuoHaIbLHON
JIeSITSIILHOCTH,

OBnaneHnue yHUBEpPCAIbHBIMHU Y4€OHBIMU
IMO3HABATEILHBIMH JCHCTBUSIMH:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTEIBHO (POPMYIIMPOBATH U AKTYaJIM3HPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK WU
OCHOBAHWUS JJIsl CPABHEHUS, KIIACCU(PUKALIUU U
0000IIICHHS;

- OINIPEACIIATH LIeNIN AeATENbHOCTH, 3a/1aBaTh apaMETPhI
Y KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U POTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBAThH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIICHHUBATh PUCKHU
IIOCIICACTBUI IEITCIbHOCTH,

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MIPU PEIICHUHN
KU3HEHHBIX TIPoOIIeM

0) 0a30BbBIE UCCIIEIOBATEIbCKUE ACHCTBUS:

* YMEHHE ONICPUPOBATH MOHATUSAMHU: ONIPEACICHUE,
aKcHOMa, TEOpPEMa, CIIEACTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE (HOPMYIIUPOBKH;
yMeHue pOopMyIupoBaTh 0OpaTHOE
IPOTUBOIIOJIOKHOE YTBEPXKIICHHUE, TPUBOTUTH
IIPUMEPBI U KOHTPIPUMEPBI, UCII0JIB30BATH METOL
MaTeMaTU4eCKOW MHIYKIIUH; TPOBOAUTH
JIOKa3aTeIbHbBIC PACCYKICHHS MTPU PEUICHUH 337134,
OLICHUBATH JIOTHYECKYIO PABUIBHOCTD PACCyKICHHIA;
®* YMCHHC OIICPHUPOBATH NOHATUAMHA. MHOXKCCTBO,
HOJIMHO>KECTBO, OTIEpAIMU HaJl MHOXXECTBAMU; YMEHUE
HCIIOJIb30BATh TeOpeTHKO-MHOH(GCTBeHHLIﬁ arrapar
JUISL OTIMCAHMSI peaibHBIX MPOLIECCOB U SBJICHUN U MPH
pelIeHnH 3a7a4, B TOM YHCIIe U3 APYTUX Y4eOHBIX
IPEIMETOB;

* YMEHHE ONEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN
rpad, n1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE
3aJ1aBaTh U OMHUCHIBATh rpadbl pa3InyHbIMU
croco0amu; UCHOJIB30BaTh I'padbl MPHU PEIICHUH 3aa4;
* YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSMHU:
coyeTaHue, NepecTaHOBKa, YUCIIO COYETaHHH, YUCII0
nepecTaHoBoK; OMHOM HbloTOHA; yMeHHE TPUMEHSTh
KOMOWHATOPHBIE (DaKThI U PACCYXKICHUS JUIS PELICHUS
3amad;

* YMEHHUE ONEePUPOBATh MOHATUSMU: HATypalbHOE
YHCIT0, [IEJI0e YMCII0, OCTATOK IO MOJIYIIIO,
palMOHAIIFHOE YHCII0, HPPAMOHAIBHOE YHCIIO,




- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBLCKOMN 1
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMU Pa3pelIcHUs
pooem;

- BBISABJISITH IPUYUHHO-CJICICTBEHHBIC CBS3H H
aKTyaJIu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peIIeHNs, HaXOAUTh aPTyMEHTHI JIJIS JIOKa3aTeIbCTBa
CBOMIX yTBEPIKJICHUH, 337aBaTh MapaMeTPhl U KPUTSPUU
peIIeHUS;

- aHAJIM3UPOBATH MOJYUYECHHBIC B X0OJIC PEIICHHUS 33191
pe3yabTaThl, KPUTUYECKH OIICHUBAThH UX
JIOCTOBEPHOCTb, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

-- YMETh [IEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX
obacrei;

- BBIZIBUTATh HOBBIC UJCH, IIPEIIaraTh OPUTHHAILHBIC
MOIXO/IbI U PEIICHUS;

1 CITIOCOOHOCTH UX MCIOJb30BaHUS B ITO3HABATEIILHON 1
COIMAJILHOW TIPAKTHUKE

MHO’K€CTBA HaTYpaJIbHBIX, LEJIbIX, PALIUOHAJIBHBIX,
JEHCTBUTEIIBHBIX YHCEIl; YMEHUE UCIIONIb30BaTh
IIPU3HAKU AETUMOCTH, HAUMEHbBIINN OOIIMNA JEIUTENb
U HauMeHbllee oblee kpaTHoe, anroput™ EBkimnnaa
IIPU pELICHNH 33]a4; 3HAKOMCTBO C pa3JIU4YHbIMU
MO3ULMOHHBIMH CHCTEMaMU CUUCIICHHUS,

* yMEHHUE CBOOOIHO ONEPUPOBATH MOHATUIMU: CTEIICHb
C LICJIBIM I10Ka3aTeeM, KOPEHb HATYPaJIbHOU CTEIICHH,
CTENEHb C PallMOHAIbHBIM I10KA3aTeNIEM, CTEIIEHb C
JeMCTBUTENIbHBIM (BELLIECTBEHHBIM) ITOKA3aTelleM,
Jorapudm 4uciia, CHHYC, KOCHHYC ¥ TAHT€HC
IIPOU3BOJIBHOTO YUCIIA;

* YMEHHE ONIEPUPOBATh MOHATUSAMU: TOKAECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUN U HEPABEHCTB,
PaBHOCHUIIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UPPALlMOHAIBHBIE, I0KA3aTEIbHbIC,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PElIaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUsI, HEPAaBEHCTBA
Y CUCTEMBI C TapaMeTPOM; IPUMEHSATh YPaBHEHMS,
HEPAaBEHCTBA, UX CUCTEMBI JUIs PeIlIeHUs
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 pa3IMYHbIX
oOnacTell HayKu U peaJlbHOM JKHU3HH;

* yMEHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpauK
¢byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
JTUHeWHas pyHKIM, KBapaTU4Has GyHKLH,
cTereHHast PYHKIHS C LEJbIM ITOKa3aTeleM,
TpUTOHOMETpHUYECKHe (QPYHKIMU, OOpaTHBIE
TPUTOHOMETpHYECKHe PYHKIUH, TOKa3aTebHas U
jorapudpmuueckas QyHKIUHU; YMEHHUE CTPOUTh




rpaduKu GYHKIUH, BBIOIHATH MPEOOPa30OBaAHHS
rpadukoB QyHKITHI;

YMEHHUE HCIIONIb30BaTh rpaduku QyHKIUN 715
M3y4EeHHsI IPOLIECCOB M 3aBUCUMOCTEH MPH peIlIeHUH
3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3 peabHOU
’KM3HM; BBIPAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEX]LY
BEIIMYMHAMU;

yMEHHUe CBOOOJHO ONEpUpOBaTh MOHATUAMU: YETHOCTb
(byHKINHY, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GYyHKLNH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
(GyHKIMM, HanOOoJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GYyHKLIMU Ha IPOMEXYTKE; YMEHUE IPOBOAUTH
uccienoBanue QyHKINN;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIUN
JUTS PELICHUs ypaBHEHUH, HEPABEHCTB U 3314 C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

* YMEHHE CBOOOIHO ONIEPUPOBATH MOHITHIMU:
M0CJIEeI0BATENbHOCTD, apu(MeTHYECKast TPOrPeccHs,
reoMeTpuyecKas mporpeccusi, 0eCKOHEUHO yObIBaroIas
reoMeTpHuuecKas IporpeccHsi; yMeHue 3a/1aBaTh
MIOCJIEIOBATEIFHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

* YMEHHUE ONEPUPOBATH MOHITHIMHU: HETIPEPHIBHOCTD
(byHKIMHU, aCUMOTOTHI Tpaduka QyHKIMH, IepBas 1
BTOpasi MPOU3BOAHAS (YHKIINU, TEOMETPUICCKHIA U
(bu3nueckuii CMBICT MPOU3BOIHOM, TepBOOOpa3Has,
OTIpeNIeICHHBI UHTETPA; yMEHUE HaXOIUTh
aCUMIITOTHI rpaduKa GYHKINHU; YMEHHE BEIYUCISAThH
IPOM3BOJIHBIC CYMMBI, IIPOU3BENICHHS], YACTHOTO U
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KOMIIO3UIIUH (PYHKIUI, HAXOUTh YpaBHEHHE
KacatelbHOU K rpaduKy QyHKIIHNH;

YMEHHUE MCIIOB30BaTh MMPOU3BOAHYIO IS
uccie10BaHusl QyHKIMM, A1 HAXOXKACHUS
HAWTYYIIEro peieHus B MPUKIATHBIX, B TOM YUCIIe
COLIMAJIBHO-3KOHOMHUYECKUX U (PU3NUECKUX 3a/1a4ax,
JUISL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHUS; HAXOJUTh
IUIOIIAAHN U 00bEeMBI (PUTYp C OMOLIBIO HHTErpaa,;

* YMEHHUE ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YNCIIa, MOAYJb U
apryMEHT KOMIUIEKCHOTO YHcia, (opMa 3armucu
KOMILJIEKCHBIX YHCcel (FreoMeTpruyecKas,
TPUTOHOMETPHUYECKAs U anredpandeckas); yMeTh
IPOU3BOIUTH apU(PMETHIECKUE IeHCTBUS C
KOMILIEKCHBIMHU YHCJIaMU; TIPUBOIUTH TPUMEPHI
UCIMOJIb30BAHUSI KOMIUIEKCHBIX YHCEIT;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMU: CPEIHEE
apupMeTHyecKoe, MeJMaHa, HauboJbIlee 1
HaMMEHbIIIee 3HAYCHUS, pa3Max, TUCTIIePCHs,
CTaHJApTHOE OTKJIOHEHHE ISl ONMCaHMs YMCIOBBIX
JAHHBIX; YMEHHUE UCCIIE0BATh CTATUCTUYECKHE
JTaHHbIE, B TOM YHUCJIE C TPUMEHEHUEM I'pauuecKux
METO/IOB M 3JIEKTPOHHBIX CPENICTB; TpapuuecKu
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C TIOMOILBIO
JIMarpaMM pacCenBaHUs U JIMHEMHOW pErpeccuy;

* YMEHUE HaXOJUTh BEPOSTHOCTH COOBITHIL €
MCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB; TPHUMEHSTh
JUIS pelIeHus 3a1a4d GOpMYIIbl CJIOKEHUS U YMHOXKEHHUS
BEPOSITHOCTEH, POPMYITy TTOJTHON BEPOSITHOCTH,
dopmyny bepnynnu, komOuHaTOpHBIE (DaKTHI U
(OpMYITBI; OIIEHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHI; YMEHHE ONIEpUPOBATh MOHITUIMHU:
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Clly4aiiHas BEJIUYHMHA, PACIIPEACICHUE BEPOSITHOCTEN,
MaTEMaTHYECKOE OXKHUIAHNUE, TUCIIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHUE CIYyYaliHOUW BETMYUHBI, (PYHKIIH
pacnpezeseHus U INIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEeIbHOI0 U HOPMAJIBHOTO PACIIPEIEICHHN;
YMEHHE HUCII0JIB30BATH CBOMCTBA U3yYEHHBIX
pacnpeneseHui s peleHus 3a1a4; 3HAKOMCTBO C
HNOHATUSMU: 3aKOH OOJIBIIMX YUCEIl, METO/IbI
BbIOOPOYHBIX UCCIIEI0BAaHUIN; YMEHUE IPUBOAUTD
IPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YKCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

* yMEHUE CBOOOAHO ONEPUPOBATH MOHIATUAMU: TOUKA,
psmasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKHMH yroJl, ABYIPAaHHBIN YToJ1, TPEXIPAHHBIA yroJl,
IIEPECEKAIOINNECS, TIapalIEIbHbIE U CKPEIUBAIOIIUECS
IpsIMbIE, TAPAJUIEIBHOCTD U MEPIEHANKYIIPHOCTD
IIPSAMBIX U IIJIOCKOCTEM, YIOJl MEXAY IIPSIMBIMH, YIOJl
MEXIY MPSMOH U IIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU; YMEHHUE UCIIOJIB30BATh IIPU PELICHUU
3ajJja4 U3y4eHHbIe (PAKThl U TEOPEMBI IUTAHUMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 0ObEKTOB B OKPYKAIOIIEM
MUpE; YMEHUE ONEPUPOBATH OHATUAMH:
MHOT'OI'PAaHHUK, CEYEHNE MHOTOTPAHHHUKA, IPABUIIbHBIN
MHOT'OTPaHHMK, ITPU3Ma, MUpamMua, purypa u
MOBEPXHOCTh BpallleHus1, HWIMHAP, KOHYC, 1ap, cdepa,
pa3BepTKa OBEPXHOCTH, CEUECHUs KOHYCa U LUIUHAPA,
IapajuIeJIbHbIE OCH MM OCHOBAHMIO, CEUYEHHE 1Iapa,
IUIOCKOCTB, Kacarolasics cepbl, IINHAPA, KOHYCA;
YMEHHE CTPOUTH CEUeHNE MHOTOTPAaHHUKA, U300paxaTh
MHOT'OT'PaHHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BpAIlICHUS,
MX CEYEHHMs], B TOM YHUCIIE C IOMOIIBIO AIEKTPOHHBIX
CPEACTB; YMEHHUE IPUMEHSATh CBOMCTBA
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reOMETPHUECKUX (DUTYP, CAMOCTOSTETEHO
(bopMynMpOBaTh OIIPEEIICHUS U3y4aeMbIX QUTyp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPH3HAKAX
reoMeTpHUYecKuX (huryp, 000CHOBBIBATb UIIH
OIIPOBEPraTh UX; YMEHHUE IMPOBOJUTD KIacCU(UKAITUIO
¢buryp no pazaMuHbIM IPU3HAKAM, BBIIOJIHSATH
HEO0XOAUMBIE IOTIOTHUTEIbHBIE TIOCTPOCHHUS;

* yMEHUE CBOOOAHO ONEPUPOBAThH MOHATUAMU:
wiomaab Gurypsl, 00semM GuUrypsl, BeTUUMHA yIia,
paccTosiHUe OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
MEXy IPSIMBIMH, PACCTOSTHUE MEXKTY TUIOCKOCTSIMH,
wiomaab chepsl, II0MIAb TOBEPXHOCTH TUPAMU/IBI,
NPU3MBI, KOHYCa, IWIMHAPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO Mapajulesenumeaa, MMpaMuIbl,
NPU3MBI, HWIMHAPA, KOHyCa, [Iapa; yMEHHE HaXOIUTh
OTHOIIeHHE 00bEMOB MOJOOHBIX UTYD;

* YMEHHE CBOOOIHO ONEPUPOBATH MOHITHIMHU:
JIBIDKEHUE, MapajlIeNIbHbIA IepeHoC, CHMMETPUS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue mo100us, T0I00HBIE PUTYPHI; YMEHUE
pacrno3HaBaTh paBHbIE U I0JIOOHbBIE PUTYPBI, B TOM
qucie B IPUPOJE, UCKYCCTBE, apXUTEKTYpe; yMEHUE
MCTIOJIF30BaTh TE€OMETPUIECKHE OTHOIICHHSI, HAXOTUTh
reoMeTPHUECKUE BETMUMHBI (JUTMHA, YOI, TUIOLIAab,
00BeM) MU pelIeHNH 3a/1a4 U3 IPYTUX Y4eOHBIX
IPEIMETOB U U3 PeaIbHOM KU3HU;

* YMEHHE CBOOOHO ONEPUPOBATH MOHITHIMHU:
NPSAMOYTOJIbHAsI CHCTeMa KOOPAMHAT, BEKTOD,
KOOPJAWHATHI TOUYKH, KOOPIMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BECHNE BEKTOPA Ha YHUCIIO,
pasyiokeHue BEKTOpa Mo 0a3ucy, CKaIsIpHOe
IPOM3BEACHUE, BEKTOPHOE IPOM3BEACHUE, YOI MEXKAY
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BEKTOPAMM; YMEHHUE UCII0JIb30BATH BEKTOPHBIN U
KOOPJAMHATHBIA METO/ JIJISl PELLIEHUs] T€OMETPUUECKUX
3aj7a4 M 3a/1a4 APYruX y4eOHbIX IPEAMETOB;
OINEpUPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OINpPEAEINTEND MaTPULIbl, TEOMETPUUECKHUM CMBICIT
OIpEIETUTENS;

* YMEHHUE MOJEJINPOBATh PEAJIbHBIE CUTYAllUH Ha SI3bIKE
MaTE€MaTHUKU; COCTABIIATh BBIPAKEHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
MCCIIEA0BATh IOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAaHUEM
anmnapara anreOpbl, MHTEpIPETUPOBATD [1OIYYE€HHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTUYECKHE MOJEIH C
MTOMOIIBIO TEOMETPUUYCCKUX TTOHITHI U BEJIMYUUH,
pemarh CBsA3aHHbIE C HUMHU NIPAKTHYECKUE 3a]1aUH;
COCTaBJISITh BEPOSATHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT; pelaTh
IIPUKJIAJIHBIE 33]1a4M CPEJICTBAMU MAaTEMaTHUECKOTO
aHaJIn3a, B TOM YHUCJIE COLIMATIbHO-I)KOHOMHUUYECKOTO U
(PUBUYECKOTO XapaKTepa;

* YMEHHE BBIOMPAThH MOIXOSIINN METOJT U
COOTBETCTBYIOIINN aITOPUTM IS PEILICHUs 3a]1auu;
MMOHUMaHKE 3HAYUMOCTU MAaTEMATUKHU B U3YUCHUHU
MPUPOJHBIX U OOIIECTBEHHBIX MTPOLIECCOB U SBJICHUM;
YMEHHUE Pacro3HaBaTh NMPOSBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE TPUBOINUTH
MpUMEPBl MATEMATUYECKUX OTKPBITHI pOCCUNCKON U
MHPOBOM MaTeMaTH4eCKON HayKH.

OK 02. Mcnoap30BaTh
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
WHTEpIIpETAMH WHHOPMAITAN
1 “HGOPMAIMOHHBIE

B o6nacTy IeHHOCTH Hay4YHOTO MTO3HAHUS:
-c(OpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 0OLIECTBEHHOM MPAKTHUKH, OCHOBAaHHOTO Ha

* yMEHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpaduK
¢byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS (QYHKITHH,
TUHeWHHas yHKIM, KBaJpaTU4Has GyHKLUA,
cTereHHast PYHKIIHS C LEJbIM ITOKa3aTeleM,
TPUTrOHOMETpHUYECKHe QYHKIMH, OOpaTHBIE
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TEXHOJIOTHH JIJIs1 BHITTOJIHEHUSI
3aj1a4 npodeccuoHanbHON
NEeSATEIbHOCTH;

JMAJIoTe KyJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHUE S3bIKOBOM M YU TATEIBCKOMN
KYJIbTYpPbI KaKk CPE/ICTBA B3aUMOJICHCTBUS MEXTY
JIOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HaHHE LIEHHOCTHU HAyYHOU e TeIbHOCTH,
TOTOBHOCTBH OCYIIECTBIISITH IPOSKTHYIO
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUIYATbHO U B
rpymre.

OBnaznenue yHUBEpPCAIbHBIMHU Y4€OHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

B) paboTa ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMU TOJTy4eHUsI HHPOPMAITUHU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYIIIECTBIISTH TIOUCK, aHAIN3, CHCTEMATH3AIUIO U
HMHTEpPIpETAINIO UHPOPMALIMK PA3TUYHbBIX BUJOB U
(dhopM TIpeICTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ y4eTOM
Ha3HAYeHUS HHPOPMAIINH U 1[EICBON ayTUTOPHH,
BBIOMpAasi ONITUMAIBHYIO (DOPMY MPECTABICHUS U
BH3YaJIM3aIiy;

- OIIEHUBATh IOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(OpPMAIIHHY, €€ COOTBETCTBHE ITPABOBBIM M MOPAJILHO-
ATUYECKHM HOPMaM;

- HCIIOJIB30BATh CPeIcTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPraHU3aIMOHHBIX
3a/1a4 ¢ coOMoAeHreM TpeOOBaHUI SPTOHOMHUKH,
TEXHHUKHU 0€301TaCHOCTH, TUTHUECHBI, peCypcocOepeKeHus,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOpPMAIIMOHHOM
0E30IMaCHOCTH;

TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTelIbHas U
aorapupmuueckas GyHKIUHU; YMEHHUE CTPOUTh
rpaduKu GYHKIUH, BBIOIHATH MPEOOPA30OBAHHS
rpadukoB QyHKITHI;

YMEHHUE HCIONIb30BaTh rpaduku GyHKIUN 715
M3y4EeHHsI IPOLIECCOB M 3aBUCUMOCTEH MPH peIlIeHUH
3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3 PeaIbHON
’KM3HM; BBIPAXKaTh (POPMYIIAMU 3aBUCUMOCTH MEXIY
BEIIMYMHAMU;

yMEHHUe CBOOOJHO ONEpUpOBATh MOHATUAMU: YETHOCTb
(byHKINHU, TEPHOANYHOCTD (PYHKIIUH, OTPAHUIEHHOCTh
(GYyHKLNH, MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM
(GyHKIIUHM, HanOoJIbIIIEe U HAUMEHbIIIEE 3HAYCHUS
(GyHKLINU Ha IPOMEKYTKE; YMEHUE POBOAUTH
uccienoBanne QyHKINN;

YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKIUN
JUTS PELICHUs ypaBHEHUH, HEPABEHCTB | 3214 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM
IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHHUI,
HEPaBEHCTB U UX CUCTEM;

* YMEHHUE ONEPUPOBATH MOHITUSMU: TOXKIIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHIA U HEPABEHCTB,
PaBHOCHJIBHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, HPPAlOHAIBHBIC, TIOKA3aTEIbHBIE,
CTETIEHHbIE, JIorapu(pMUIECKue, TPUTOHOMETPUUYECKHE
ypaBHEHWMsI, HEPAaBEHCTBA U CHCTEMBI; YMEHUE PeIIaTh
YpaBHEHHMsI, HEPABEHCTBA U CHCTEMBI C TIOMOIIIBIO
Pa3IMYHBIX IPUEMOB; PeIIaTh YpaBHEHHSI, HEPAaBEHCTBA
U CUCTEMBI C ITapaMeTpOM; IPUMEHATh YPaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI JIJISl PEIICHUS

15



- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUIHOCTH

MaTeMaTHYECKUX 3314 U 33/1a4 U3 Pa3InIHbIX
obyacTell HAyKW W PeaJIbHOW JKU3HH;

* yMEHHE CBOOOAHO ONEPUPOBATH MOHITUAMU:
JBUKEHHE, NTapaJuIeNbHBINA IEPeHOC, CHMMETPHS Ha
IUIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOA00HbIE GUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE U IOJO0HBIE (PUTYPBI, B TOM
quclie B IPUPOJIE, UCKYCCTBE, apXUTEKTypE; YMEHUE
UCTIOJIb30BaTh T€OMETPUIECKHE OTHOIICHHSI, HAXOTUTh
reoMeTpUYECKUEe BETMUMHBI (IJIMHA, YTOJ, IJI0MAIb,
00BEM) NPU pELICHUH 3a]1a4 U3 IPYTUX YU4eOHBIX
MIPEJIMETOB U U3 PEAIbHOM JKU3HH;

OK 03. IlnanupoBars u
peann30BBIBATh COOCTBEHHOE
npodeccCHoHaATEHOE U
JMYHOCTHOE Pa3BUTHE,
PEIIPUHIMATEICKYIO
JeSATeNbHOCTD B
npodeccuonanbHOi chepe,
MCIOJIb30BaTh 3HAHUSA IO
(¢uHaHCOBOM

IPaMOTHOCTH B Pa3ITUYHBIX
’KM3HEHHBIX CUTYAIIHsX;

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

- chopMHpPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI,
ATUYECKOTO MTOBEICHNUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAILIUIO U IPUHUMATH
OCO3HaHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIaJa B IOCTPOCHUE
yCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJUTEISIM U
(Wnn) IpyruM YieHaM CeMbU, CO3aHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEN CEMEMHOMN
YKU3HHU B COOTBETCTBHMHM C TpaguUUsMU HapoaoB Poccuu;
OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU
JEUCTBUSAMMU:

a) CaMOOPTaHU3AITHUS:

- CAMOCTOSITEIBHO OCYIIECTBIISITH TO3HABATEIbHYIO
NeSTeTbHOCTD, BBISIBIISTH TPOOJIEMBI, CTABUTH U
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHON JAEATEIHPHOCTH U KU3HECHHBIX
CUTYaIUIX;

* YMEHHE ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO,
TOKJECTBEHHOE NpeoOdpa3oBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHbIE, UppallMOHAIbHbIE, I0Ka3aTEIbHbIE,
CTETIEHHbIE, JJorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE PelIaTh
YPaBHEHHsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3IMYHbIX IPUEMOB; pelllaTh YpaBHEHUsI, HEPAaBEHCTBA
Y CUCTEMBI C [TapaMeTPOM; IPUMEHSATH ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIs PeIlIeHUs
MaTEMaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IuuHbIX
oOnacTell HayKu U peaJibHOM JKHU3HH;

* yMEHHUE CBOOOHO ONEPUPOBATH MOHATUAMU:
wiouaab GUrypsl, 00bemM QUrypbl, BETUYUHA yTia,
paccTosiHuE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE
MEX1y NPSIMBIMH, PACCTOSIHHUE MEX]TY IJIOCKOCTSAMU,
wiomaab chepsl, IIIO0MIAL TOBEPXHOCTH MTUPAMUJIBI,
MPU3MBI, KOHYCa, IIMINHIPA, 00BEM Ky0a,
IPSIMOYTOJIBHOTO NTapaJuIEIENUIea, TUPaMUbL,
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- CaMOCTOSTEIbHO COCTABJIATh IJIaH PELICHUS
IPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOUYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

CIOCOOCTBOBATh (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOM 3pYAMLIMU B Pa3HBIX 00JaCTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI pe(UIEKCUU ISl OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh
pEeLIeHUs 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, TPeIoaratumi
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIIEHUE K
JOCTUKEHUIO 1IEJIU U YCIeXY, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE IEHCTBOBATh, HCXOMS U3
CBOHMX BO3MOKHOCTEH;

- HMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
SMOILIMOHAIBHOE COCTOSIHUE JPYTUX, YIUTHIBATh €0 MpU
OCYILECTBICHUH KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

- COLIMAIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIOCOOHOCTh
BBICTPAauBaTh OTHOIIEHHUS C APYTUMHU JIIOJIbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peiaThb
KOH(JIMKTBI

MPU3MBI, IWIHH]PA, KOHYCA, I1apa; YMEHUE HAXOIUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX PUTYD;

* yMEHUE CBOOOJIHO ONIEPHPOBATH MOHSATUSIMHU:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPJIUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOU3BE/IEHNE BEKTOpA Ha YHUCIIO,
pa30kKeHUe BEKTOpa 10 0a3ucy, CKaIsipHOe
MIPOU3BE/ICHNE, BEKTOPHOE MTPOU3BEACHUE, YTOJ MEXKIY
BEKTOPAMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIN U
KOOPJMHATHBIN METOJ ISl pEIICHUS TEOMETPHUECKHUX
3a/1a4 ¥ 3aJ1a4 IPyrux y4eOHBIX MPEIMETOB;
OINEepUPOBATh MOHATUAMM: MaTpulia 2x2 u 3x3,
OTIPEICTUTEh MAaTPUIIBI, TEOMETPUIECKUN CMBICIT
OTIpeeITUTENS;

OK 04. O¢ddexTruBHO
B3aHMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH]JIE;

TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHHE HABBIKAMU y4eOHO-HCCIEA0BATEIHCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

* YMEHUE HaXOJUTh BEPOSTHOCTH COOBITHII C
MCTIOJIb30BaHUEM I'pa)UIECKUX METOJIOB; TPHUMEHSTh
JUIS peleHus 3a7a4d GOpMYIIbl CJIOKEHNUS U YMHOXKEHUS
BEPOATHOCTEH, (hOpMYITy TIOJTHONU BEPOSATHOCTH,
dopmyny bepnynnu, komOuHaTOpHbIe (hAKThI U
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OBnazieHue yHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIIbHOCTD:

- IOHUMATh M UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHTHOM
Y UHJIUBUIyaJIbHOU PabOThI;

MIPUHUMATD 1IEJTH COBMECTHOM JESITEIIBHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS 110 €€
JOCTH)KEHHIO: COCTABIIATh IJIaH JEHCTBHH,
pacrnpenenaTb pojik ¢ y4eTOM MHEHUM YYaCTHUKOB
00CYyXXIaTh pe3ylbTaThl COBMECTHOI paboThI;

- KOOPJAMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUAX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIIHIX, POSBIISATH
TBOPYECTBO U BOOOPAKEHHE, OBITH HHUIIMATUBHBIM.
OBnazieHue YHUBEPCATIbHBIMU PETYISTUBHBIMU
JIECTBUSIMHU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOICH:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOAEH npu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYIUX JIIOJEH Ha
OIUOKHU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYTOro YeoBeKa

(bopMyIIbI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHHE ONIepUPOBATh MOHATUAMU:
Clly4aiiHas BEIMYMHA, PACIIPEAEICHUE BEPOSITHOCTEN,
MaTeMaTHYeCKO€e OKUAAHUE, TUCIIEPCHs] U CTAHIAPTHOE
OTKJIOHEHHUE CIYy4aliHOUW BETMYUHBI, (PYHKIHH
pacripeielIeHus ¥ IIIOTHOCTH PaBHOMEPHOTO,
I10KAa3aTeIbHOI0 U HOPMAJIBHOT'O PacIpeleiIeHUI;
YMEHHUE HCII0JIb30BaTh CBOMCTBA N3yUEHHBIX
pacnpezesieHui s peleHus 3a1a4; 3HaKOMCTBO ¢
HOHATUSMU: 3aKOH OOJIBIIMX YUCEI, METO/IbI
BbIOOPOYHBIX UCCIIEI0BAaHUMN; YMEHUE IPUBOJAUTD
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YKCET B
MPUPOHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

* yMEHUE CBOOOHO ONEPUPOBATh MOHATUAMU: CTEIICHb
C 1IeJIBIM I10Ka3aTesieM, KOPEeHb HaTypaJbHOW CTEIIEHH,
CTEIIEHb C pallMOHAJILHBIM [10Ka3aTelIeM, CTENEHb C
JIEHCTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKA3aTeNEM,
JorapudMm yucia, CHHYC, KOCUHYC ¥ TaHT'€HC
IIPOU3BOJILHOTO YUCIIA;

* yMEHUE CBOOOHO ONEPUPOBATH MOHATUAMU: TpauK
¢GyHKIMM, 0OpaTHas PYHKIIMS, KOMIIO3UIUS (QYHKIIHH,
JTUHeWHas pyHKIM, KBapaTH4Has GyHKLUA,
cTereHHast PYHKIIHS C LEJIbIM ITOKa3aTeleM,
TPUTOHOMETpHUUYECKHe QYHKIMU, OOpaTHBIE
TPUTOHOMETpHYECKHE (PYHKLUH, TOKa3aTeNbHas U
Jorapupmuueckas QyHKIUU; YMEHHUE CTPOUTh
rpaduky QyHKINNA, BBIOIHSITH IPE0Opa30BaHUS
rpaduKoB (QyHKIIHIA;

YMEHHE HCI0JIb30BaTh rpadUKu QYHKIMN IS
M3YYEHHUS MIPOLIECCOB U 3aBUCUMOCTEN MPU PELLIEHUN
3aJ1a4 U3 IpYruX y4eOHbIX MPEAMETOB U U3 PeaIbHOM

18



YKU3HH; BBIpAXaTh (POPMYITaMU 3aBUCUMOCTH MEXKILY
BEJINYNHAMU;

yYMEHHUE CBOOOHO ONEPUPOBATH MOHITUSIMHU: YETHOCTD
GYHKIMH, TEPUOIUYHOCTD (PYHKIIUHU, OTPAaHHYECHHOCTD
(byHKIINY, MOHOTOHHOCTB (DYHKILIUH, SKCTPEMYM
GyHKIMH, HanOOJIbIIIEE U HANMEHBIIIeE 3HAYCHUS
(GyHKINY Ha IPOMEKYTKE; YMEHUE TIPOBOAHUTH
UCCIIe0BaHUE (QYHKIIIH;

YMEHHUE HCIOJIb30BaTh CBOMCTBA M rpaduku QyHKIUN
JUISL pEILICHNs] YpaBHEHUH, HEPAaBEHCTB M 33/1a4 C
napameTpamu; n300pakaTh Ha KOOPAWHATHOM
TUTOCKOCTH MHO’KECTBA PEILICHUH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

OK 05. OcyuiecTBisATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit

denepanyu ¢ y4eTomM
0COOEHHOCTEH COIUATLHOTO U
KYJIbTYPHOTO KOHTEKCTAa;

B o6nacTi 3¢TETHYECKOrO BOCIIUTAHHUS:

- 3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIFOUasi 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOT'0 TBOPUYECTBA, CIIOPTA,
TpyJa ¥ OOIIECTBEHHBIX OTHOIIICHUH;

- CITIOCOOHOCTh BOCIIPUHUMATH Pa3InYHbIC BUIBI
WCKYCCTBa, TPAIUIIUU U TBOPUYECTBO CBOETO U IPYTHX
HapoJI0B, OIYIIATh 3MOLUOHAIBLHOE BO3ACICTBUE
HCKYCCTBA;

- YOSKIEHHOCTh B 3HAYMMOCTH JIJISl INYHOCTH U
00111ecTBa OTEYECTBEHHOTO M MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIIUI U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPaKEHUIO B Pa3HBIX BUJIaX
HCKYCCTBa, CTPEMJICHUE TIPOSBIIATH KAYeCTBA
TBOPYECKOH JIMYHOCTH;

OBnazieHue yHUBEPCATBHBIMA KOMMYHUKATHBHBIMU
JIEHCTBUSIMU

a) obmieHue:

* yMEHUE CBOOOHO ONEpUPOBATh MOHATUAMU: CpEHEE
apu(MeTUYECKOe, MEIMaHa, HAanOOJIbIlee U
HauMEHbIIIEE 3HAYECHUS, pa3Max, JUCIIEPCHUs,
CTaHJAPTHOE OTKJIOHEHUE M1l OIIMCAHUS YUCIIOBBIX
JIaHHBIX; YMEHHUE UCCIEN0BATh CTATUCTUYECKUE
JTaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpaduuecKux
METO/IOB M 3JIEKTPOHHBIX CPEJICTB; rpaduyecku
UCCIIEI0BaTh COBMECTHBIE HAOIIOIEHUS C TOMOILBIO
JMarpaMM pacCeUBaHUs U JIMHEHHOW pEerpeccuy;

* yMEHHE CBOOOHO ONEPUPOBATH MOHATHIMU: TOUKA,
psiMas, IJI0CKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyY,
IIJIOCKUH yTOJI, ABYTPAHHBIN yroJl, TPEXTPaHHBIN yrod,
[IEPECEKAIOIIMECS, ITapaUICIIbHBIE U CKPELIUBAOLINEC
MIPsIMBIE, MAPAJUIETIBHOCTD U MIEPIEHANKYIISIPHOCTD
IPSAMBIX U IIJIOCKOCTEM, YIOJl MEXAY IIPSIMBIMH, YIOJl
MEXIY MPSMOM U IJIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMU; YMEHHUE UCII0JIB30BATh IIPU PELIEHUN
3aJ1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB B OKPYKAIOIIEM

19




- OCYIIECTBIIATh KOMMYHHUKAIIUU BO BCEX cepax
KHU3HH,

- pacro3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHMS,
MMOHUMATh 3HAYCHHUE COITUANIbHBIX 3HAKOB, PACIIO3HABATh
MPEAMOCHUTKY KOH(QIMKTHBIX CUTYAIMid U CMSTYATh
KOH()JIUKTHI,

- pPa3BEpHYTO U JIOTUYHO M3JIaraThb CBOIO TOUKY 3PEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEIICTB

MUpE; YMEHHUE ONIEPUPOBATH OHATUAMU:
MHOT'OTPaHHMK, CEYEHUE MHOTOI'PaHHUKA, IIPABUIILHBIN
MHOTOTPaHHHK, IPU3Ma, THpaMHa, purypa u
IOBEPXHOCTh BpALEHUs, IMIIMH]IP, KOHYC, 11ap, chepa,
pa3BepTKa OBEPXHOCTH, CCUECHUs KOHYCA U LUIUHAPA,
[apauleJIbHbIE OCU MM OCHOBAHMIO, CEYEHHE 11apa,
IUIOCKOCTB, Kacaromasics cepbl, IINHAPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHHE MHOTOI'paHHUKA, U300paxarhb
MHOTOTPaHHHKH, (PUTYPHI U IOBEPXHOCTH BpAIICHUS,
UX CEYEHMS], B TOM YHUCIIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHUE IPUMEHATh CBOMCTBA
reoMeTPHUECKUX (PUTYpP, CAMOCTOSTENLHO
(GopMyIIMpOBaTh ONPEEIICHUS U3Y4aeMbIX (puryp,
BBIIBUTaTh TUIIOTE3bl O CBOWCTBAX M MIPU3HAKAX
reOMEeTPHUECKUX (PUTYp, 0OOCHOBHIBATH MJIH
OIpOBEPraTh UX; YMEHHE MPOBOJUTH KIacCU(UKALIUIO
¢Guryp 1o pazIuyHbIM IpU3HAKAM, BBIITOJIHATH
HE00XO0IMMbIE IONOJTHUTENIbHBIE IOCTPOCHHUS;

OK 06. ITposBasaTh
IPaX1aHCKO-NIaTPUOTHYECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE ITOBEICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00111e4eI0BEYECKIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLNN
MeKHAIIMOHAIbHBIX

U MEXPEIUTHO3HBIX
OTHOILIEHUH, TPUMEHSATh
CTaHapThI
AHTHUKOPPYNIIMOHHOTO
MIOBE/ICHNUS;

-0CO3HaHUE 00YYarOIIMMHKCS POCCUHCKON Tpak1aHCKON
UJEHTUYHOCTH;

- [IeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHEN MO3ULIUN
JMYHOCTH Ha OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LeHHOocTer HapooB Poccuiickon Penepanny,
UCTOPUYECKUX U HALIMOHAJIBHO-KYJIBTYPHBIX TPaJUuLIUH,
(hopMHUPOBaHHE CHCTEMBI 3HAYUMBIX I[EHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, aHTUKOPPYIIIMOHHOTO
MHPOBO33PEHHUSI PABOCO3HAHMS, SKOJIOTMYECKOU
KYJIBTYpPBI, CIIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
KU3HCHHBIC ITJIAHBbI,

B yactu rpakaaHcKoro BOCIIUTaHUS:

- OCO3HAHHEC CBOUX KOHCTUTYIHHMOHHBIX IIpaB U
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TPABOIOPSIKA;

* yMEHHE CBOOOHO ONEPUPOBATH MOHITUSIMHU:
IPSIMOYTOJIBHAsL CUCTEMA KOOPAMHAT, BEKTOP,
KOOpJMHAThI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCIIO,
pasIoKEHUE BEKTOpa 110 0a3HCy, CKAISIPHOE
IIPOU3BENICHUE, BEKTOPHOE ITPOU3BEACHUE, YTOJ MEK Y
BEKTOPAMM; YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOPJAMHATHBIN METOJ ISl PEIIEHHs TEOMETPUUECKHUX
3aJa4 U 3a]a4 JPYTux y4eOHbIX NMPEIMETOB;

20



- IPUHATHE TPAJAULIMOHHBIX HALlMOHAJIBHBIX,
00111€4eTI0BEYECKMX I'YMAHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb IIPOTUBOCTOATH UIEOJIOTUHU SKCTPEMHU3MA,
HaIMOHAN3Ma, KCeHO(POOHH, TUCKPUMHUHAIIUH T10
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM
IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JCSITEIBbHOCTD B
MHTEpEecax rpakJaHCKOro 00IlecTBa, y4acTBOBAThH B
caMOyIIpaBJIeHUH B 00111€00pa30BaTEIbHOM
OpraHU3alMM U IETCKO-IOHOIIECKUX OpraHu3alusix;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAILHBIMU
MHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKLUUAMU U
Ha3HAYCHHEM,;

- TOTOBHOCTb K TYMaHHUTAapHOMN U BOJIOHTEPCKOMN
JESTEIIHOCTH;

MIaTPUOTHYECKOT0 BOCIIUTAHUS:

- chopMHPOBAaHHOCTH POCCUICKOM TpaskIaHCKOM
HUJICHTUYHOCTH, TATPUOTU3MA, YBAXKEHUSA K CBOEMY
HapoJly, 4YyBCTBA OTBETCTBEHHOCTH Iiepes Poaunon,
rOpJIOCTH 3a CBOW Kpail, CBOX PoauHy, CBOM S3bIK U
KYJbTYpY, IPOLUIOE U HACTOSILIEE
MHOTI'OHAIIMOHAJILHOT 0 Hapoja Poccuuy;

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAoLIEH
Cpellbl, pECYPCOCOEPEKEHNIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYallUsX;

-HE IPUHUMATh ACUCTBUSA, IPUHOCAILNE BpEL
OKpY>Karollen cpere;

- YMETh IPOTHO3MPOBATh HEOIATONIPUSTHBIE
9KOJIOTUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX;

- PaCUIMPUTH OIBIT ACSATEIBHOCTH SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

®* YMCHHC CBO60,I[HO ONCpHUpOBaTh IMOHATUAMMU:
npsAMOYToJibHasA CUCTEMA KOOpAUHAT, BEKTOP,
KOOpAUHATBI TOYKH, KOOPAWHATBI BEKTOpPA, CyMMa
BCKTOPOB, MPOU3BCACHNUEC BEKTOpA HA YUCJIO,
Pa3JI0KCHUC BEKTOPA 110 6a31/1cy, CKaJIIpHOC
MMPOU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCKIY
BCKTOpaMU; YMCHHEC UCIIOJIB30BATh BCKTOpHLII\/'I n
KOOp)IHHaTHBIﬁ MCTO JIA pCHICHUA TCOMETPUICCKUX
3aaav " 3a/ia4 JpyTrux y‘-IC6HBIX npCAMETOB;
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pa3pabarbIBaTh IUIaH PEUICHUS IPOOIEMBI C yYETOM
aHaJIN3a UMEIOINXCSI MAaTEPUAIIBHBIX U
HEMAaTepHUaAIbHBIX PECYPCOB;

- OCYILLECTBJIATH LIEJICHANIPABICHHBIN IIONUCK ITEPEHOCca
CPEACTB U CIIOCOO0B JCHCTBHS B MPO(HECCHOHATBHYIO
cpeny;

- YMETb IEPEHOCUTD 3HAHUS B [I03HABATEIIbHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- Ipe/IJIaraTh HOBbIE IPOEKTHI, OLICHUBATh UJIEU C
IIO3ULIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B AESATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3YJIBTATOB LIEISIM

[IK 2.3. Ananu3upoBaTh U
OLIEHUBATh PE3YJbTaThl,
KOHTPOJIMPOBATH
panroHaIbHOe
MCTIOJIb30BaHUE PECYPCOB,
Ka4ecTBO U A(PPEKTUBHOCTD
JESTeIbHOCTH B 001aCTH
¢dororpaduu.

-yMeTb (HOpMUPOBATH AITOPUTMBI PEIICHUS
npoOJIEMHBIX 3214, HA OCHOBE U3yYEHHBIX aIrOPUTMOB
peliCHUd CTaHAAPTHBIX 3aIIaHI/II71;

-BIIAJICTh HABBIKAMH y4eOHO-HMCCIIEI0BATENbCKON U
HpOGKTHOI\/'I ACATCIIBHOCTH, HABBIKAMHU PAa3pCIICHUA
npobiuem;

- AHAJIM3UPOBATH ITOJYUCHHBIC B XOAC pCIICHUA 3aJa4
PE3yNbTaThl, KPUTHUECKH OLIEHUBATH UX
JIOCTOBEPHOCTD, IPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

* YMEHUE MOJICIIMPOBATH PEAIbHBIC CUTYAI[UU Ha SI3BIKE
MaTEeMaTHKH; COCTaBJISATh BhIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 33]1a4H,
HCCJIE0BATh OCTPOCHHBIE MOJIEIIN C UCIIOIb30BAHUEM
anmnapata anreOpbl, THTEpIPETUPOBATh MOJTY4YE€HHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTUYECKHE MOJIEIH C
MOMOIIIBIO TECOMECTPUICCKUX MOHATHHI U BCJINYHH,
pemarh CBs3aHHbIE C HUMU NPAKTHYECKUE 3a]1aUH;
COCTaBJISITH BEPOSITHOCTHYIO MOJIENH 1
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT; pelaTh
MPUKIIAAHBIC 3a1a4r CPEACTBAMU MAaTEMATUYCCKOTO
aHalM3a, B TOM YHCJIE COLIMAIbHO-3KOHOMUYECKOTO U
(PUBUIECKOTO XapaKTepa;

* YMEHHE BBIOMPATH TOIXOSIINN METOJ U
COOTBGTCTByIOHII/Iﬁ AJITOPUTM IJId PpECUHICHUA 3a1a4u,
MOHUMaHKE 3HAYUMOCTU MAaTEMATUKHU B U3YUCHUHU
MIPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB U SIBJICHUN;
YMEHHUE Pacno3HaBaTh NMPOSIBJIEHUE 3aKOHOB.
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MaTE€MaTUKHU B UCKYCCTBE, YMEHUE TPUBOIUTD
MPUMEPbl MATEMATUYECKUX OTKPBITUH POCCUHUCKOMN 1
MHPOBOM MaTeMaTU4eCKOM HAYK1
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIATIIIMHBI

2.1 O0beM QM CHUIIMHBI U BHAbI YU4eOHO# padoThI

Bug yae6Ho# paboThl Oomem B
Jacax

MakcumainbHast yueOHast Harpy3ka (Bcero) 234
OO6s3arenbHast ayauTopHas yueOHast Harpy3ka (BCero) 156
Copepxanue 156
BT. Y..
TEOPETHYECKOE 00yUeHHe 92
PAKTUYECKHE 3aHATH 30
na00opaTOpHBIC 3aHATHUS -
KOHTPOJIbHBIE paOOTHI -
[TpuknanHoit Moaynb (Wi MpoQecCHOHANTBHO-OPUEHTUPOBAHHOE COJIEP>KAHUE) 34
BT. Y..
TEOPETUYECKOE 00YUCHUE
MIPAKTUYECKHE 3aHITHSI 34
n1a0b0paTOPHBIC 3aHATHS -
KOHTPOJIbHBIC paOOTHI -
MIPAKTUYECKasl MOATOTOBKA 34
camocTosiTeNbHas (BHeay IuTopHasi) pabota obyyarorierocs (Bcero) 78
B TOM YHUCJIC: 78
paboma ¢ UCMOYHUKAMU, NOO20MOBKA  OOKIAO08,  UHDOPMAYUOHHBIX
coobwenull, npezenmayuii, peghepamos
IpomexxyTouHas aTTecTanus (KOHCYJIbTAIMH - 2 U 9K3aMeH - 5) 7
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2.2. TemaTnueckuii IuiaH u copep:xkanme pucuumiauabl OYAI1.04 «MaTtemaTuka»

HanmenoBanue pa3nenoB u
TeM

Copneprxanue yueOHOTo MaTepualia, 1ab0paTopHbIE U MPAKTHYECKUE
paboThI, caMocTOsATEIbHAS paboTa 00yJaronuxcs, KypcoBasi pabora
(mpoekT) (ecyiu NpelyCMOTPEHHI)

O0BeM YacoB

dopmupyemble oo1HIe
 rpodeccuoHaIbHbIC
KOMIICTCHIIN

1

2

4

Pasneu 1. [loBTOpEeHHE Kypca MATEMATHKHA OCHOBHOI IIKOJIbI

14/4

Tema 1.1

Ilens 1 3a1aun MaTeMaTUKU
P OCBOCHHUH
CITCIIHMATBbHOCTH.

Conep:kaHue y4e0HOro MaTepuaJa:

1. ba3zoBbIe 3HaHMS U YMEHHS [0 MAaTEeMAaTHKE B MPodeccuoHaIbHON
1 B [IOBCETHEBHOM J€STEIBHOCTH.

JlaboparopHbie pabOTHI

IIpakTnyeckne padoThl.

2. BX0JTHO# KOHTPOJIb.

CamocTosTenpHas (BHeayIUTOpHAsH) paboTa 00yJaroInuXxCs:
Joxmaz mo Teme: «MaremMaTiKa U €€ poJib IS CIEeIUaTbHOCTH
ToBapoBeieHHE ¥ IKCIIEPTH3a KAueCTBA MOTPEOUTEIILCKUX TOBAPOBY.

NN

Tema 1.2

[TonsiTHE KOpHS N-OM CTENEeHN
U3 IEUCTBUTEIIBHOIO YUCIIA.
CaoiicTBa KOpHS n-0it
CTeNeHU. Yuciosele
BBIpAKEHUS U MpeoOpa3oBaHUs
VYpaBHEHUSI U HEPABEHCTBA.

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COJIEPKAHME!

4/2

3. Kopnu u crenienn. KopHu HaTypanbHOM CTENEHN U3 YMCIIA U X
CBOICTBA.

Crenenu ¢ palioOHAIBLHBIMU MTOKA3aTENsIMHU, UX cBoWicTBa. CTErneHu ¢
JIEHCTBUTENILHBIMHU NOKa3aTeIsMu. CBOMCTBA CTENICHH C
JNIEMCTBUTEIILHBIM ITOKAa3aTelIeM.

[Ipeobpa3oBaHue pallMOHANBHBIX U UPPAIIMIOHATHHBIX BBIPAKEHUH.
[IpeoOpa3zoBaHue CTETIEHHBIX U MOKA3aTEIbHBIX BHIPAXKCHHI.
[ToHsiTHE KOPHS N-OM CTENEHU U3 IeUCTBUTENBbHOrO yncia. CBoiCTBa
KOpHSI N-OW CTENEHMU.

UrcnoBsie BbIpaXeHHs U peoOpa3oBanus. JIMHeHbIe, KBaApaTHBIC
ypaBHEHUS U HEPABEHCTBA.

JlaGopaTopHble paboThI

IIpakTHyeckue padoThl ¢ npoheccuonanbHO-OpUEeHMUPOBAHHBIM
cooepircanuem.

212

4. Yucna u BeruncieHus. BelpakeHus u npeobpazoBaHusl.

212

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06, OK 07
I1K 2.3
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CamocTosiTenbHas (BHeayIUTOpHAsi) paboTa 00yJaromnuXCs:
Coobuienue mo Teme: «Hucaa u BBIYMCICHHUS B TOBAPOBEICHUN)

Tema 1.3 Coaep:xanue y4e0HOro MaTepuaJa 2
['eomeTpus Ha MIOCKOCTH. JlaboparopHblie pabOTHI —
IIpakTHyeckue padoThI: 2
5. Bunel mnockux ¢uryp u ux miomazas Penenue 3agad no pasaeny 2
«IiranumeTpust.»
CamocrosiTenbHas (BHeayauTOpHas ) paboTa 00yJaronuxcs: 2
Hoxnan o teme: «IitanumeTpust u ee UCIIOIb30BaHUE B
JIESITEIbHOCTH CIIEUAINCTa- TOBAPOBEIa»
Tema 1.4 IIpodeccrnonaIbHO-OPHMEHTHPOBAHHOE COJIEP:KAHUE! 4/2
IIporieHTHBIE BEIYMCICHMUS. 6. IIpocThie NIPOLIEHTHI, pa3Hble CIOCOOBI UX BbluncieHus. ClI0KHbIE 2
Brruncnenus ¢ MIPOLIEHTHI
MPUOTMKEHHBIMH JTAHHBIMU. JlaGopaTopHbie pabOTHI
IIpakTuyeckue padoTsl ¢ npogheccuoHaIbHO-OPUESHMUPOBAHHBIM 212
cooeprcanuem:
7. Perienue 3a1a4 Ha IPOLIEHTHBIC BBIUKCIICHUS. Boruncnenus ¢ 212
npuOJIMKEHHBIMU TaHHBIMHU.
CamocrosTenbHas (BHEayIMTOPHAs) paboTa 00y4aroIuXcs: 2
CooOuienue o teme: «IIpocTbie U CII0KHBIE IPOLIEHTHIY.
Paznen 2. YpaBHeHHsI M HepaBeHCTBA 14/2 OK 01, OK 02,
Tema 2.1 ConeprxaHue y4eOHOro MaTepuasa; 6 OK 03, TIK 2.3
Mertobl pereHus 8. [Ipo6GHO-paoHanbHble ypaBHEHNS U HEpaBeHCTBA. MeTo/ b 2
YpaBHEHHIA U HEPABEHCTB. peteHws.
9. MppanunoHaibHble ypaBHEHHsI 1 HEpaBeHCTBA. MeTOo/Ibl PELICHHUSI. 2
JlaGopaTopHbie pabOThI —
IIpakTHyeckue padboTsbl: 2
10. Pemenue npoOHO-paniMoHaIbHBIX YPAaBHEHUN U 2

HEpaBeHCTB. PenieHne nppanMoHaIbHbIX YPAaBHEHUN U HEPABEHCTB.
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CamocrosrenbHas (BHEayIMTOPHAS) paboTa 00yJaroIuXCs:
NupopmarmonHoe coobienue mo reme: «Mcropus BOSHUKHOBEHHS
[IOHATHUS YPABHEHUEY.

Tema 2.2 Coaeprxanue yueOHOro MaTepuaJa: 6
Cucrembl ypaBHECHUH U 11. TlonsiTue onpenenurens 2x2. Meton onpenenuteneit (Kpamepa) 2
HEpPABECHCTB. JUISl pELLIEHUs] CUCTEM JIMHEHHBIX YPABHEHUM.
12 Meton IMaycca (st cuctem 2x2). 2
JlaGopaTopHbie pabOThI —
IIpakTHyeckue paéoThbl: 2
13. Pemienue cucteM JIMHEHHBIX YpaBHEHUH 2X2 METOJIOM 2
OIpEICIINTENEH.
CamocTosTenbHas (BHEayIUTOpHast) paboTa 00y4aroImuxcs: 4
[Tpe3zenTtanus: «Onpenenurenu 2-ro u 3-ro nopsiaka. Meronuka
BBIYUCIICHHSI.
Tema 2.3 Coaep:xanue y4eOHOIro MaTepuaJa; 2/2
CocraBreHue u penieHue JlaGoparopHble pabOThI —
NpOhECCHOHATIBHBIX 3a]1a4 C IIpakTnyeckue padoThI ¢ npoheccuonanbHO-0puUeHMUPOEAHHBIM 212
MMOMOUIBIO YPABHEHHU. cooeprcanuem:
14. CocraBienue u penieHre npophecCHOHATBHBIX 33/1a4 C TOMOIIIBIO 212
YpaBHEHUH.
Pa3nen 3. Crenenu u kopuu. CrenenHasi GyHKIusi 8 OK 01, OK 02,
Tema3.1l ConeprxaHue y4e0HOro MaTepuasia; 6 OK 03, OK 04
@yHKIUH, UX CBOWCTBA. 15. O6nactp onpeaeneHuss 1 MHOXECTBO 3HAYCHUHN (PYHKIINH. 2
Crioco0wl 3amanus GyHKITAMN. YETHOCTH, HEYETHOCTD, MEPUOTUIHOCTD (PYHKITHIA.
16. CrtocoOb1 3aanust PyHKITHIA. 2
JlaGopaTopHble paboThI —
IIpakTHyeckue padoThl: 2
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17. HaxoxaeHue 00JIacT OnpeeieHus JpOOHO-PAIIMOHATBHBIX

GYHKIIHA.
HccnenoBanue qpyrux CBOMCTB (DyHKIIMU.

CamocTosiTenpHas (BHeayIUTOpHAsi) paboTa 00yqaroImuxcs:
[TpesenTanmsi: «OCHOBHBIE CBOMCTBA () YHKIIMMY.

Tema 3.2

CrenenHas GyHKIHS C
paroHaIbHBIM
MOKa3aTessiMH, ee CBOMCTBA U
rpaukH.

Coaep:xanue yueOHOIro MaTepuaJa;

18. Crenennas pyHKIHMS C PalOHAJIBHBIM IIOKa3aTeleM, ee
CBOWCTBA U IpadyKu.

JlaGopaTopHbie pabOThI

IIpakTyeckue padoTshl:

CamocTosTenbHas (BHEayIUTOpHas) paboTa 00y4aroImuxcs:
[TpesenTanmst: «I'paduku cTeneHHON QYHKIUNY.

Pasznea 4. lloka3aTenbHas GyHKuus

Tema 4.1
[TokazarenbHas QyHKIUS, €€
CBOICTBa

Conep:xanue yueOHOro MaTepuaJa;

19. [lonsTHe nokazarenbHOM QYHKIIMHU, €€ CBONCTBA U rpaduK.

JlaGopaTopHbie pabOThI

IIpakTyeckue padoTshl:

CamocrosTenbHas (BHEayIUTOpHAsA) paboTa 00y4JaroIuXcs:
[Tpesentanus: «I'padukn mokazareapHON QYHKITUN.

Tema 4.2
[Toka3zaTenbHble ypaBHEHUS U
HEpPaBEHCTBA

Coaep:xanue y4eOHOIro MaTepuaJa;

(o3}

20. IToka3zaTenbHBIE ypaBHEHUS. MeTO B! perieHus (ypaBHUBAHHS
nokasaresei, MeTo/1 BBE€JIeHHUsl HOBOI NepeMeHHON, PYHKIIMOHAIBHO-
rpaduyeckuil METox).

21. Perienue cIoXHBIX MOKa3aTeIbHBIX YPAaBHEHUH.

[TokazarenabHble HEPABEHCTBA. .MeToAbI pelIeHUs.

JlaGopaTopHble paboThI

IIpakTHyeckune padoTshl:

22. PerieHune 1mokasaTebHBIX YPaBHEHUH.
Perienue nokaszaresbHBIX HEPABEHCTB

CamocTosTenbHas (BHeayIuTOpHasi) paboTa 00y4aroImuXCsl:

OK 01, OK 02,
OK 03, OK 04
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[TpesenTanus: « @yHKIIMOHATBHO-TPa)UIECKUNA METO JIst
IIOKA3aTeNIbHBIX YPABHCHUID.

Paznen 5. Jlorapugmel. Jlorapudpmuyeckas GpyHKuus 14 OK 01, OK 02,
Tema 5.1 Coaep:xaHnue yueOHOIro MaTepuaJa; 4 OK 03, OK 04
Jlorapudm uncna. CoiicTBa 23. Jlorapudm uncia. Beraucnenue norapudmos. 2
JorapugMmoB. CoiicTBa norapudmoB JlecATHUHBIN 1 HATYpaJIbHBIN JIOTapu(MBL,
JlecATUYHBIN M HATYPAJIBHBIA | YHCIIO €.
Jorapu@Mmsl, YUCIIO €. [TpeobOpazoBanue JorapuMUIECKUX BBIPAKCHUN

JlaGopaTopHbie pabOThI

IIpakTHyeckue padoThI: 2

24. Berauciienus ¢ jorapupMamu. 2

IIpeoOpaszoBanue sorapuGMUUIECKUX BBIPAKCHUH.
Tema 5.2 Coaep:xanue yueOHOIro MaTepHuaJia; 2
Jlorapupmuueckas ¢pynkuus, | 25. Jlorapupmudeckas yHKIHS U €€ CBOMCTBA 2
ee CBOicTBa JlaboparopHbie pabOTHI -

IMpakTHyecKue padoThl: —
Tema 5.3 Coaep:xxanue yueOHOro MaTepuaJa; 8
Pemenue norapupmudeckux 26. ITonarue morapu(pMuIecKoro ypaBHeHHs. MEeTOIbI peIeHusl. 2
yYpaBHEHHI U HEPABEHCTB Mertobl pemeHust CI0KHbBIX JOrapupMUUECKIX YPaBHEHUH.

27. JlorapudmMuuecKie HepaBEeHCTBA.

2

JlabopaTopHbie pabOThI —

IIpakTyeckune padoTshl: 4

28. Pemienne morapu()Mu4ecKux ypaBHEHHH. 2

29. Pemenue norapu(pMu4ecKux HEPABEHCTB. 2
Pa3nes 6. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26/4 OK 01, OK 02,
Tema 6.1 \ Coaepxxanue y4eOHOIro MaTepuaJia; 4 OK 03, OK 04,

29



Tpuronomerpuueckue 30. Paguannas mepa yria. OnpeneicHue CuHyca, KOCUHYCa, 2
(GYHKIIUN TPOU3BOJIILHOTO TaHT€HCa U KOTaHIeHca. 3HAKW TPUTOHOMETPUUYECKUX (PYHKIIUIA 1O
aprymenTa. Panquannas u YeTBEPTSAM. 3aBUCHMOCTH MEXKJIy TPUTOHOMETPHUECKUMHU
rpagycHas Mepa yria. (GYHKIMSIMU OJTHOTO U TOTO K€ YIJIa.
JlaboparopHbie pabOTHI —
IIpakTHyeckue padoThl: 2
31. Pemienue 3a1a4 Ha onpeieliecHue CHHYCa, KOCHHYCa, TAaHTeHCa U 2
KOTaHTeHca. 3HAKU TPUTOHOMETPUUYECKUX (PYHKIIMIA [0 YETBEPTSM.
CamocTositenpHas (BHeayIUTOpHAs ) paboTa 00yJaroInuXxCs: 2
[Tpesentanus: « TpUroHOMeTpuUs TPEYTOIbHHUKAY.
Tema 6.2 Coaep:xanue y4eOHOIro MaTepuaJa; 4/2
OcHoBHbIE 32. TpuroHomeTpuyecKue ToxkaecTBa. POPMYITBI IPUBEACHUS. 2
TPUTOHOMETPUYECKHE
TOXAeCTBA. DOPMYIIBI JlaGopaTopHbie paboThI -
NpUBCACHUS. IIpakTu4eckne padboTbl ¢ npogheccuonanbHo-0pueHmupoaHHbIM 2/2
cooepicanuem:
33. OCHOBHBIE TPUTOHOMETPUYECKHE TOKIeCTBA. DOpMYyIIbI 2/2
IPUBEJICHHUSI.
CamocrosrenbHas (BHEayIUTOpPHAsA) paboTa 00y4JaroLIuXCs: 4
Hoxnan: «TpuroHoMeTpusi B TOBAPOBEICHHUM.
Tema 6.3 Copepxanue y4eOHOro MaTepuaJia; 4
Tpuronomerpuieckue 34. Tpuronomerpudeckue pyHKIIMHU PA3HOCTH JBYX YTJIOB. 2
(GYHKLIHMU Pa3HOCTH ABYX Tpuronomerpudeckne GyHKINU JBOHHOTO M IMOJIOBHHHOTO YTJIA.
YTJIOB. JlaGopaTopHble paboThI —
Tpuronomerpuieckue IIpakTnyeckne padoTsoi: 2
(yHKIMK IBOHHOTO 1 35. [IpeoOpa3oBaHust MPOCTEHIIINX TPUTOHOMETPHUECKUX 2
MOJIOBUHHOTO yTJIa BBIP@KEHHIL.
CamocTosTenbHas (BHeayIUTOpHas) paboTa 00y4aromuxcs: 4
[TpesenTanuyst: «OcHOBHBIE POPMYIIBI TPUTOHOMETPHI.
Tema 6.4 Coaep:kaHue y4e0HOro Matepuasa: 2

IIK 2.3
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Tpuronomerpuueckue
(GyHKLMHU, UX CBOMCTBA U
rpaduKu

36. CpoiicTBa 1 rpaduku GyHKIHHA y = coS X, Y = sin Xx. CBOHCTBa
rpaduku QyHKIUH y = tg X, y = ctg X.

JlaGopaTopHbie pabOThI

IIpakTHyeckue padoThl:

Tema 6.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJIeP/KAHME: 4/2
Onucanue npon3BoACTBEHHBIX | 37. Mcronp30BaHKe CBONCTB TPUTOHOMETPUIECCKUX (DYHKITUH B 2
IIPOLIECCOB C ITOMOLIBIO npodeccnoHaIbHBIX 3aqauax. CxaTtrue U pacTshHKeHHe TpagrKoB
rpadukoB QyHKIHH. TpuroHoMmerpuueckux ¢pynkuuii. [I[peodpazoBanue rpadukos
[TpeobpaszoBanue rpadukos TPUTOHOMETPHUYECKHUX (DYHKIUH.
TPUTOHOMETPUYECKHIX JlaboparopHbie pabOTHI -
yHKIH. I[IpakTuyeckune padboThl ¢ npogheccuonanrbHO-0pUeHMUPOBAHHBIM 212
cooepicanuem:
38. [Ipeobpa3oBanue rpa IKOB TPUTOHOMETPUYECKHUX (DYHKIIUH. 2/2
CamocTosTenbHas (BHeayIuTOpHas ) paboTa 00yqaromuxcs: 2
Coobmenne: «3HaueHNE TPUTOHOMETPHUECKUX (DYHKIMHN IS 32144
TUAPABIHKN.
Tema 6.6 Coaep:xxanue yueOHOro MaTepuaJa; -
ObpatHbie
TPHTOHOMCTPHHCCKHC JlaGopaTopHble paboThI —
byHKIIUU I 5 ; :
paKTHYeCKHe PadOThI:
CamocrositenbHas (BHeayAUTOpHAs ) paboTa 00yJaronuxcs —
Tema 6.7 Coaep:xxanue yueOHOro MaTepuaJa; 8
Tpuronomerpuueckue 39. [IpocTeiine TpUroHOMeTpUYECKHE ypaBHEHU. MeTo IblI 2
ypaBHEHHsSI 1 HEPAaBEHCTBA pemerns. CJI0XHBIE TPHTOHOMETPHUYECKUE YpaBHEHHsI. MeToIb
peleHusl.
40. TIpocTeiinme TPUTOHOMETPHUYECKIE HEPABEHCTBA. 2
JlaGopaTopHbie paboThI —
IlpakTHyeckue padoThbl: 4
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41. PemieHne npocTeNIINX TPUTOHOMETPUUECKUX YpaBHEHUH.

42. Pemenue CI0KHBIX TPUTOHOMETPHUUYECKUX YPABHCHH. 2
CamocrosiTenbHas (BHeayauTOpHas) padoTa 00yJaronuxcs: 4
[TpesenTanms: «Cl0XKHBIE TPUTOHOMETPUYECKHE YPABHEHUS.
OO0pa3ibl penieHus
Pa3nen 7. KommjiekcHble ynciia 6/2 OK 01
Tema 7.1 IIpodeccrnoHaILHO-OPHMEHTHPOBAHHOE COIeP:KAHHUE: 6/2
KommnekcHbie uncna 43. TlonsiTue KOMILIEKCHOTO unciia. ConpsiKeHHbIE KOMIUIEKCHBIE 2
qrcia, MOAYJIb U apryMEHT KOMILIEKCHOTO uncia. @opma 3anucu
KOMILIEKCHOTO YHciIa (TeoOMeTprudecKast, TPUrOHOMETpUYECKas,
anreOpanveckas).
44. Apudmernyeckue 1eHCTBUS ¢ KOMIUIEKCHBIMU YHCIAMH. 2
JlaGopaTopHbie pabOThI —
IIpakTHyeckue padoThl ¢ npogheccuonanbHo-opuUeHMuUpPOBaAHHbIM 2/2
cooepicanuem:
45. Pemenue 3a1a4 Ha ICUCTBHUS ¢ KOMIUICKCHBIMHU YUCIIAMH B 2/2
anreOpanveckoit hopme.
CamocrosrenbHas (BHEayIUTOpHAsA) paboTa 00y4JaroLIuXcs: 4
Hoxnan: «Mcropus nOsIBICHUST KOMILUIEKCHBIX YHCEID»
Tema 7.2 Copepxanue y4eOHOro MaTepuaJia; -
[IpuMeHeHne KOMIUIEKCHBIX JlaBoparopHble pabOThI -
qucen IIpakTHyeckue padoThl ¢ npogheccuonanbHo-opueHmuposanHbIM -
cooeprcanuem:
CamocrosiTenbHas (BHeayAUTOpHAas) paboTa 00 yJaroIuXcsi: 2
[TpeszenTanus: « Ilpumepsl HCNOIB30BaHNS KOMIJIEKCHBIX YHCEN B
CHeIl. TPEAMETHBIX JUCIUILTHHAX .
Pa3nea 8. IlpousBognas GpyHKIHH, ee IPUMEHEHHE 28/6 OK 01, TIK 2.3
Tema 8.1 Coaepxxanue y4eOHOIro MaTepuaJia; 6
HowsiTie npezena GyHKIHH. 46. OnpeseneHre YUCIOBON OCTIEI0BATEIBHOCTH U CIIOCOOBI €€ 2

ITonsiTHE TPOU3BOIHOM.

3amanus. [lonarue npenena GyHKIM Ha OECKOHEYHOCTH U B TOUKE.




47. Ilonatne nponu3BOAHON. AJITOPUTM HAXO0KJIEHUS POU3BOAHON
110 OIIPEJIENICHUIO.

JlaGopaTopHbie pabOThI

IIpakTHyeckue padoThI: 2
48. Pemenue 33124 Ha BeIYHCICHHUE TIpeesioB GyHKIMH. Pemenue 2
3aj7ja4 Ha HaXO0XKJICHHsI IPOU3BOIHON 110 ONPENIEIECHUIO.
CamocTosiTenpHas (BHeayIUTOpHAsi) paboTa 00yqaroImuxcs: 4
Joknan: «McTopust BOSBHUKHOBEHMS IOHATHUS IPOU3BOAHOIN»
Tema 8.2 Conep:xanue yueOHOro MaTepuaJa; 2
[IpaBuna 49. TlpaBuna muddepennmpoanus. Tabnuia MPOU3BOIHBIX. 2
nudpepeHIMpOBaHHS. JlaGopaTopHbie pabOThI -
Tabmuia npoM3BOHEIX. IIpakTnyeckune padoTshl: -
CamocTosiTenpHas (BHeayIUTOpHAs ) paboTa 00yJaroInuXCs: 2
ITpesenTtanust: «Tabaua npou3BOJHBIXY.
Tema 8.3 Coaep:xanue yueOHOIro MaTepHuaJa; 4
[TponsBoaHas CIIOKHOM 50. Ionsitue cnoxxHoi ¢pyHkuuu. IIponsBoaHas clokHOW (QyHKIMU 2
yHKIHH JlaGopatopHble paboThI —
IIpakTHyecKue padoThl: 2
51. lnddepeHnrpoBanue 31€eMEHTAPHBIX U CIOKHBIX (YHKIHUH. 2
CamocrosrenbHas (BHEayIMTOpHAsA) paboTa 00yJaroLIuXcs: 2
Nudopmanmonnoe coodmenne: «Kto aBTop Teopuu
T pepeHIIMPOBAHUSY.
Tema 8.4 IMpodeccHoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHHUeE: 6/4
I'eomeTprueckuii cMbIC 52. 'eomeTpuueckuii cMbICI MPOU3BOJHON (YHKIUHU. Y paBHEHUE 2
MIPOU3BOTHOM KacaTeJbHOM K rpaduKy QyHKIIMU. AJTOPUTM COCTaBIICHUS
Bropas npousBoHas. ypaBHEHMS KacaTeIbHOM.
Ou3nyeckuii CMbICI 53. Bropas npousBoaHas. ®u3mueckuii (MeXaHUUECKHUiT) CMBICHT 1-i 2/2

MIPOU3BOJHOM B
poeCCHOHAIBHBIX 3a71a9ax

1 2-ii MPOU3BOTHOM.

JlaGopaTopHbie pabOTHI
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IIpakTyeckue padoTsl ¢ npogheccuonHanbHO-0pUEHMUPOEBAHHBIM
cooeprcanuem:

54. 'eoMeTpUYECKUIA CMBICI MPOU3BOIHON (DYHKIIMH. Y paBHCHHE 2/2
KacarenbHOU. Bropas npousBoanas. Gusnyeckuii (MexaHUYECKU)
cMmbIca 1-i1 1 2-1 TpOU3BOAHOM.
CamocTosTenpHas (BHeayIUTOpHAs ) paboTa 00yqaroImuxcs: 4
IIpezenTanus: «3HayeHue 1-it U 2-il IPOU3BOIHOM JUIsl PEIICHUS
po(heCCHOHANBLHBIX 3a1a9».
Tema 8.5 Coaep:xxanue yueOHOIro MaTepHuaJa; 2
MoHOTOHHOCTE GyHKIHH. 55. Bo3pacranue u yobiBanue GyHKIUMH. BBITYKIOCTh (BOTHYTOCTH) 2
Touku 3xcTpeMyMa (O YHKIIMY Ha OTPE3KE. IKCTPEMYMEIL (DYHKIIHH, TOYKHU IIEPErnoa.
JlaboparopHbie pabOTHI —
IIpakTnyeckne padoThl. -
2
CamocTtosTenbHas (BHeayIUTOpHas ) paboTa 00y4aromuxcs: 2
Coobmienne: «Teopust sxcTpemymoB. HicTopudeckasi cripaBkay
Tema 8.6 ConeprxaHue y4eOHOro MaTepuasia; 4/2
Uccnenoanmne GpyHkumii u 56. MccnenoBanue GyHKIIUU C IOMOIIBIO IPOU3BOTHON U 2
MOCTPOCHHE TPaUKOB MOCTPOCHHE TPA(UKOB.
JlaboparopHbie pabOTHI
IIpakTHyeckue padoThl ¢ npogheccuonanbHo-opuUeHmMuUpoOBaAHHbIM 2/2
cooepicanuem:
57. UccnenoBanrie PyHKIIMU C TTOMOIIBIO TIPOU3BOIHON U 2/2
OCTpOeHHE TpaguKOB (10 AITOPUTMY).
Tema 8.7 Coaep:xanue yueOHOro MaTepuaJa; 4
Haubonbmiee v HauMeHbIIEE 58. Haxoxxnenne HanOOIbIIEro M HANMEHBIIETO 3HAYCHUN (DyHKIINH 2
3HAYCHUA (I)yHKLII/II/I Ha OTpE3KE.
JlaGopaTopHbie pabOTHI —
IIpakTHyeckune padoTsbl: 2
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59. Haxoxxnenne HanOoJIbIIEero ¥ HAMMEHBIIETO 3HAUYCHUH (DyHKIUN
Ha OTpe3Ke (10 aJITOPUTMY).

CamocrosiTenbHas (BHeayaAuTOpHas) paboTa 00 yJaronuxcs: 2
[Ipe3entanus: «AJITOPUTM HAXOXKJIEHUS HAUOOJBIIETO U
HAMMEHBIIET0 3HAYeHUH PYHKIMI Ha OTpE3Ke).
Paznen 9. Ilepoodpasnas ¢pynkunu. MaTerpaJ. 6/4 OK 01
Tema 9.1 Coaep:xanue y4eOHOIro MaTepHuaJia; 4/2
[TepBooOpazHas GyHKIUH. 60. [Tonarue unterpuposanus. [lonsTre nepBooOpa3HOii U 2
Heomnpeznenennelit uHTErpall 1 | HeonpeaeneHHoro uuTerpana. CpoicTBa HHTErpanoB. Tabnuua
€ro CBOMCTBA. uHTerpanoB. Onpenenennplil naterpain. @opmyna Herorona-
JleitOHuna. I'eoMeTprvecKuii CMBICI ONPEeIEHHOT0 HHTErpaa.
JlaboparopHbie pabOTHI —
IIpakTuyeckue padoThl ¢ NPogecCHOHATBHO- 2/2
OpPMEHTHPOBAHHBIM CO/Iep:KaHUEM
61. HaxoxxneHue HeonpeeIeHHOro HHTerpa 2/2
CamocTtosTenbHas (BHeayIUTOpHas ) paboTa 00y4aromuxcs: 2
Joknan: «McTopusi BOSHUKHOBEHHS TOHATHUSI HHTETPAID)
Tema 9.2 Coaep:xanue y4eOHOIro MaTepuaJa; 2/2
OnpeneneHHblil UHTErpal u JlaBoparopHble pabOThI —
€ro reoOMeTpUYECKUil CMBICIT. IpakTnyeckue padoThI: 2
®opmyina Herorona- 62. BeruucieHue onpeielieHHbIX HHTETPaIOB. 212
Jleiibnuna. Beluuciienue niomnaam KpUuBoJIMHEHHON GUrypsl.
CamocTosTenbHas (BHeayIUTOpHasi) paboTa 00y4aroImuxcsi: 4
[Tpe3zenTanus: «AITOPUTM HAXOXKAECHUS IO KPUBOIUHEHHON
burypso».
Pasnen 10. KoopanHartbl 1 BEeKTOPHI. 6/4 OK 01, OK 03,
Tema 10.1 | Conep:xanne yueGHOro Matepuaa: 4/2 OK 06, OK 07,
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JlexapToBBI KOOPAVHATHI B
npoctpaHcTBe. PaccrosHue
MEXy IByMsI TOUKaMHU.
KoopauHnats! cepeuHbl

63. JlekapTOBBI KOOPAMHATHI B IpOCTpaHcTBe. PaccTosHue Mexy
nBymst Toukamu. KoopanHatel cepennabl oTpe3ka. Bekropsl B
IPOCTPAHCTBE, Yol MeXy BekTopamu. CkasipHOe IPOU3BEICHUE.

JlaboparopHbie pabOTHI

IIK 2.3

OTpe3Ka. IIpakTnyeckmne padoThl ¢ RpopeccuoHaIbLHO-OPUEHMUPOBAHHBIM 212

cooepicanuem:

64. Pemenue npocTelnux 3a1a4 B koopauHaTtax. [lefictBue ¢ 2/2

BEKTOpaMH, CKAISIPHOE MPOU3BEICHHE.

CamocTosTenbHas (BHeayIUTOpHas) paboTa 00yJarommxcs —
Tema 10.2 Coaep:xanue yueOHOTo MaTepHaJia -
BekTopsl B mpocTpaHCTBE.
YToJ1 Mexly BEKTOpPaMA. JlaboparopHbie pabOTHI —
Cransproe mpousse/ieHue IIpakTHyecKue padoThl ¢ HPOPECCUOHAILHO-OPUCHMUPOCAHHBIM -
BCKTOpOB cooepricanuem:

CamocTtosTenbHas (BHeayIUTOpHas ) paboTa 00y4aromuxcs: 2

Coobmenne: «BekTopa 1 X 3HaYEHUE TIPU PEUICHUU CIIEIl.

MPEeIMETHBIX 3a7au».
Tema 10.3 Coaep:xanue y4eOHOIro MaTepuaJa; 2/2
IIpakTuko-opueHTHpOBaHHble | JIabopaTopHbIC pabOTHI -
3a/1a4¥ Ha KOOPJAWHATHON IIpakT4eckue padoThl ¢ npogheccuonanbHo-0pueHmupPoOEaHHbIM 212
TJIOCKOCTHU cooeprcanuem:

65. Pemenue 3a1a4 Ha KOOPAMHATHOM MIOCKOCTH. 2/2

CamocTosTenbHas (BHeayIuTOpHas) paboTa 00y4aroImuxcs —
Pa3ned 11. IlpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE. 6 OK 01, OK 03, OK 05
Tema 11.1 Conep:xxanue yueOHOro MaTepuaJa; 2
OCHOBHBIE MOHATUS 66. I[Ipenmer crepeomeTprn. OCHOBHBIE MTOHATHS (TOYKA, TIpsMas, 2

crepeoMeTpun. Pacronoxenue

MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE.

IUIOCKOCTB, MMPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUH.
Ilepecekaromuecs, mapajuiesIbHbIE U CKPELIUBAIOIIKECS IPSIMBIE.
IIpu3Hak 1 CBOMCTBO CKpemuBaromuxcs npsameix. [lapannensHsie
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npsimast 1 mockocts. Onpenenenue. [Ipusznak. Cpoiictsa (c
Jl0KazaTenbcTBoM). [lapaiienpHble II0CKOCTH.

JlaGopaTopHbie pabOThI

IIpakTH4eckue padboThbI:

CamocrosiTenbHas (BHeayaAuTOpHas ) paboTa 00 yJaronuxcs: 2
Coobmenne: «Crepeomerpusi. OCHOBHBIE MOHSTHS. )
Tema 11.2 Coaep:xaHnue y4eOHOIro MaTepHuaJia; -
[TapamenpHOCTB IPSIMBIX,
IPSMOM Y IUIOCKOCTH, JlaGopaTopHbie pabOThI —
IJIOCKOCTEH. IIpakTHyeckune padoThl: —
CamocTosTenbHas (BHEayIUTOpHast) paboTa 00y4aroImuxcs —
Tema 11.3 Conep:xxanue yueOHOro MaTepuaJa; 4
IepnieHANKYIAPHOCTh 67. Ilepnenauxynspuelie npsmele. [lapaniensHblie npsmeie, 2
OPSMBIX, TIPAMOH U NEepIEHINKYIISPHBIE K IIOCKOCTH. [Ipu3HaK nepneHIuKyaIspHOCTH
IIOCKOCTH, IJIOCKOCTEM. psIMOM U TIIOCKOCTHU. [leprneHuKynapHOCTb MPSMBIX, PSMOU U
Teopema o Tpex IJIOCKOCTH, IUIOCKOCTEN. IlepneHIuKyIIsip 1 HaKJIOHHAS.
NepIeHANKYIIIpax [TepniengukynsapHbie MI0CKOCTH. [Ipu3HaK nepneHIuKYISIPHOCTH
IJI0CKOCTEN. PaccTossHUS B IPOCTPaHCTBE.
JlaGopatopHble paboThI —
IIpakTHyeckue padoThl: 2
68. Pemienue 3a1a4 Ha MePHEHIUKYISPHOCTD IPSMBIX, IPSMOH U 2
IIOCKOCTH, TNIOCKOCTEH.
Paznen 12. MHOTOrpaHHMKH U TeJIa BPALleHHUS]. 14/6 OK 01, OK 05
Tema 12.1 Copaepxanue y4e0HOro MaTepuaJia; 2
[TonsiTe MHOTOTpaHHUKA. 69. ITousTe MHOTOrpaHHUKA. ET0 3J1eMEHTHI: BEpIIHHEI, pedpa, 2

DONEMEHTHI U BUJIbI
MHOT'OTPaHHUKOB.

IIpusma, ee cocrasisromue.
Buasr npuzm.

rpanu. J{naronans. CedyeHne. BellyKkible U HEBBITYKIIbIE
MHOTOTPAaHHUKH.

[Tonsitue npusmsl. Ee ocHoBaHus 1 G0KOBbIEe rpaHu. BeicoTa
npusMsl. [Ipsamas u HakitonHas npusMma. [IpaBunsHas npusma. Ee
CEUEHHUE.
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JlaboparopHbie pabOTHI

IIpakTHyeckune padoThl:

CamocrosiTenbHas (BHeayauTOpHas ) paboTa 00 yJaronuxcs: 2
IIpesenranums: «IIpusma. Buael npusm»
Tema 12.2 Coaep:xanue y4eOHOIro MaTepHuaJia; 2
IMupamuna, ee cocrasisomue, | 70. [lupamuna u ee anementsl. Ceuenne nupamuabl. [IpaBuibHas 2
ceuenue. [IpaBunbHas nupamuaa. YcedeHHas nupamuaa. [lnomans O0KOBOM U OJTHOM
nupamua. YceueHHas MOBEPXHOCTH M 00BEM MPU3MBI, TUPAMHU/IBL.
UpaMUa. JlaboparopHbie pabOTHI -
IIpakTnyeckne padoThl. —
CamocrosrenbHas (BHEAyIUTOPHAS) paboTa 00yJarOIIXCs
[TpeszenTtanust: «[Iupamuna u ee anemeHTsl. CeueHue NUpaMubl.
IIpaBunbHag nupamua. Y cedyeHHass TUPaMUIA
Tema 12.3 Conep:xanue yueOHOro MaTepuaJa; 2/2
ITonnas, OokoBas
IIOBEPXHOCTb U 00BbEM JlaGopaTopHbie pabOTHI —
IpU3MBL, THPAMUIBI. IIpakTHyeckune padoTshi: 2
71. Pemenue 3a7a4y Ha HaXOKIECHUE IUIONIAIN OOKOBOI U ITOJIHON 2/2
MOBEPXHOCTHU M 00beMa Ipu3Mbl. PerieHue 3a1a4 Ha HAXOXKAEHUE
1101111 GOKOBOM M MOJIHOM MOBEPXHOCTH U 00beMa MUPAMU/IBL.
CamocrosTenbHas (BHEayIMTOpHAs) paboTa 00yJaroUIMXcst —
Tema 12.4 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE COJICP/KAHME: 4/2
[ununnap u ero 72 unuamp u ero aneMeHTHl. CedeHne MmHapa (apaiensHoe 2
cocrapisiforue. [lrommans OCHOBaHUIO U ocH). PazBepTka mumHapa. Ilnomans noBepXxHOCTH U
MOBEPXHOCTH M 00BEM. o0veMm. Konyc u ero anementsl. CeueHne KoHyca (MapaienbHoe
OCHOBAHHMIO U MPOXOIAIIEE Yepe3 BEPIINHY), KOHUYECKUE CEUCHHUS.
Pa3BepTka KOHycCa.
JlaGopaTopHble paboThI —
IIpakTHyeckue padoTsl ¢ npogheccuonanbHO-0pUEeHMUPOEAHHBIM 212

cooepicanuem:
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73. Pemenue 3aa4 Ha HAXOXKJICHUE TUIOMIAIN IOBEPXHOCTH U
o0BeMa.

212

Tema 12.5 IIpodeccrnoHaIbHO-OPHMEHTHPOBAHHOE COIePKAHUE! 2/2

Konyc. YceueHHslii KOHYC, HX

cocrasisttorue. Ilnomans JlaGopatopHbie paboThI -

OBEPXHOCTU 1 00BEM. IIpakTnyeckmne padoThl ¢ RpopeccuoHaIbLHO-OPUESHMUPOEAHHBIM 212
cooepicanuem:
74. Pemenue 3a/1a4 Ha HAXO0XACHHUE TUIOIIAIM IIOBEPXHOCTH U 2/2
o0bema.

Tema 12.6 Conep:xanue yueOHOro MaTepuaJa; 2

Hlap u chepa. Inomans 75. llap u cdepa. [Tnomaas moBEpXHOCTH U 0OBEM. 2

MTOBEPXHOCTU U O0BEM. JlaboparopHbie pabOTHI -
IIpakTnyeckne padoThl. —

Pa3nea 13. MHokecTBa. Jj1eMeHThI TeOpUH rpados. 2 OK 01

Tema 13.1 Coaep:xanue y4eOHOIro MaTepuaJa; 2

MHoxecTBa. 76. Onepanuu ¢ MHOkecTBamu. [Torsarue rpada. Cs3HbIM rpad, 2

Omnepanuu ¢ MHOXKECTBaMH. JIepeBo, MK rpad Ha MIOCKOCTH.

I'padsr. JlaGopaTopHbie paboThI -
IMpakTHyecKue padoThl: —

Tema 13.2 Copaepxanue y4e0HOro MaTepuaJia; -

Pemenune 3ana4. MuoxxectBa, | JlabopaTopHbie pabOTHI —

I'padbl u ux MpuMeHeHwUE. IIpakTHUYecKue padoThI: -

Pa3nes 14. J1eMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEIA. 4/2 OK 01, OK 04,

Tema 14.1 Coaepxxanue y4eOHOIro MaTepuaJia; 4/2 OK 05,TIK 2.3

OCHOBHBIE IOHATHUSA 77. IlepectaHnoBKH, pa3MelieHus, coueTanus. CoBMECTHBIE U 2

KOMOHMHATOPHKH. HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITHIA.

VYcnoBHas BEpOSTHOCTh. 3aBUCHMbBIC U HE3aBUCHUMBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUH.
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CoOsbiTHE, BEpOATHOCTH

JlaboparopHbie pabOTHI

coObITHs. CrioXxkeHue u IIpakTyeckue padboTsl ¢ npogheccuonHanbHO-0pUEHMUPOEAHHBIM 212
YMHO>KEHUE BEPOATHOCTEH. codeprcanuem:
BepositHOCTh B 78. BeposiTHOCTB B Ipo(hecCHOHAIBHBIX 33/1a4aX. 2/2
poecCHOHANBHBIX 3a7a9ax CamocrostenbHas (BHeayaAuTOpHas ) paboTa o0yJaronuxcs 2
ITpesenTanmst «OcHOBHBIE POPMYIIBI TCOPHH BEPOSTHOCTH

ITpakTrueckas moaroToBKa 34
[TpomesxkyTouHast aTTeCTalus: 7
KOHCYIbMayuu U 9K3aMeH

Bcezo: 163
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3. YCJOBHUS PEAJU3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJIBHOM
T CHATIIAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanmuzamuss  mporpaMMbl  JUCHUIUIMHBI  TpeOyeT Haiuuuusg ydyeOHOTro KaOWHeTa
«MaremaTtukmn.

O6opynoBanue yaeOHOro KabUHeTa:

- TOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YUAIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUICKT Y4eOHO-HArJISIIHBIX TIOCOOHIA B BUIE METOAMYECKOTO O0ECTICUCHHUS;
- KOMIUIEKT 3JIEKTPOHHBIX BHJIEOMAaTEPHAJIOB;

- 3aJJaHNA U1 TIPAKTUIECKUX padoT;

- mpoeccroHabHO OPUEHTUPOBAHHBIC 33JaAHMUS;

- MaTepuasbl JUIs HOATOTOBKH K OK3aMEHY.

TexHuueckue cpeacTBa 00ydeHUs:

- HepCOHaHLHBIﬁ KOMITIBIOTCP C JIMLICH3MOHHBIM IPOI'PpaAMMHBIM O6CCHG‘~IGHI/I€M;
- TCJICBU30D.

3.2. UnpopmaunonHoe odOecnevyeHue oOyueHusi. I[lepeueHb yueOHBIX H3IaHUIA,
HHTEPHET- PeCyPCOB, 10MOJHUTEILHOI JUTEPATyPHI.

1. OcHOBHBIC UCTOYHUKH:
1. bammvakoB M.M. Maremaruka: yueOnnk / M.M. Bammakos. — 2-e u3a. crep.-
Mockga : KHOPYC . 2022. — 394 c. «(Cpennee npodeccruonaabHoe 00pa3oBaHue).
ISBN 978 — 5 — 406 — 09589 — 8
2. JlOmOJHUTENbHBIE HCTOYHHUKH
[Mexnenkuii N.J{. Matematuka: Yueonuk. — M.: Macrepctso, 2017. — 304c.
ISBN 5-294-00055-5
3. HHpopmanroHHbIe pecypehbl:

baspun UN.M. Matemaruka: y4eOHMK M TNPaKTHKYM JUIs CPEIHEro Mpo(ecCHOHATBHOTO
oOpazoBanus / I.W. baBpun. — 2-e u3a., nepepad. u pon. — Mocksa: M3aarensctBo HOpair,
2023. — 568 c. — (ITpoeccnonansnoe obpazoBanue). - ISBN 978-5— 534-17016-0. — Tekcr:
AIIEKTPOHHBIN//

OopasosarenbHas wiathopma KOpaiir [caiit]/ - URL: https://urait.ru/bcode/532197
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA JUCIIUITJIMHBbI

KoHTponb M oOLiEeHKa pacKpblBalOTCS 4YEpe3 YCBOEHHBIE 3HAHMUS U NPUOOpPETEHHbIE
oOydarolMMuUCs YMEHHUs, HampaBieHHble Ha (opMHupoBaHHEe OOIUX U MPOodeCCHOHATBHBIX
KomrereHnii. KommnereHmy qOmKHBI OBITh COOTHECEHBI C MPEAMETHBIMU pe3yibraTamu. Jlis
KOHTPOJISI U OLIEHKH DPe3yJbTaToB OOYy4EeHHs MpenofaBaTelib BbIOMpaeT (OpMbI U METOIBI C
y4eTOM Npo(ecCHOoHATU3AINN 00YIEeHUsT 10 IPOTPaMMe TUCIUILTHHBI.

Koa m HauMeHOBaHHue Pasznen/Tema THun oeHoYHbIX
¢GopmupyembIx MeponpUusTHI
KOMIIeTeHIUii

OK.01 Pazngen 1, Temnr 1.1 IT-0/c, 1.2 IT-0/c, - YCTHBIH OIpOC;
1.3 TI-o/c, 1.4 TT-o/c. - (ppoHTANBHBII
Pa3nen 2, Temnr 2.1, 2.2 I1-o/c, 2.3 [1-o/c. | ompoc;

Paznen 3, Temsr 3.1, 3.2. - OIICHKA

Pasznen 4, Temnl 4.1, 4.2. MPaKTHYECKUX padoT

Pazgen 5, Temnr 5.1, 5.2, 5.3. (pemenust

Pazgen 6, Temn! 6.1, 6.2 I1-o/c, 6.3, KauyeCTBEHHBIX,

6.4 I1-o/c, 6.5 IT-o/c, 6.6, 6.7. pacuUeTHBIX,

Pa3nen 7, Temnr 7.1 I1-o/c, 7.2 T1-o/c. po¢eCCUOHAIBHO

Pa3nen 8, Temsr 8.1, 8.2, 8.3, 8.4 IT-o/c, OPUEHTHUPOBAHHBIX

8.5, 8.6 IT-o/c, 8.7. 3a/ay4);

Paznen 9, Temn1 9.1, 9.2. - OLIEHKA TECTOBBIX

Pazngen 10, Temsr 10.1 I1-o/c, 10.2 IT-o/c, | 3amanuii;

10.3 IT-o/c. - OLICHKA

Pa3zpmen 11, Temer 11.1,11.2, 11.3. BBIITOJIHCHUS

Pa3znen 12, Temnr 12.1, 12.2, 12.3, JOMAaITHUX

12.4 I1-o/c, 12.5 IT-o/c, 12.6. CaMOCTOSTEIbHBIX

Pa3pea 13, Temsr 13.1, 13.2. pabor;

Pasznen 14, Temsr 14.1 [1-o/c, 14.2, - HAOJIIOJICHHE U

14.3 TI-o/c. OIIeHKa paboTHI B
OK.02 Pasznen 1, Temsr 1.1 I1-o/c, 1.2 IT-o/c, KOMaHJIE;

1.3 IT-o/c, 1.4 I1-o/c. - DK3aMeH

Pasznen 2, Temnr 2.1, 2.2 IT-o/c, 2.3 I1-o/c.
Paznen 3, Temnr 3.1, 3.2.

Paznen 4, Temn1 4.1, 4.2.

Paznen 5, Temnr 5.1, 5.2, 5.3.

Pasznen 6, Temsr 6.1, 6.2 I1-o/c, 6.3,

6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.

OK.03 Pa3nen 1, Temsr 1.1 IT-0/c, 1.2 IT-o/c,

1.3 IT-o/c, 1.4 I1-o/c.

Pazgen 2, Temnr 2.1, 2.2 IT-o/c, 2.3 I1-o/c.
Pa3zpen 3, Temsr 3.1, 3.2.

Pa3znen 4, Temr1 4.1, 4.2.

Pa3znen 5, Temnr 5.1, 5.2, 5.3.

Pa3nen 6, Temsl 6.1, 6.2 I1-o/c, 6.3,

6.4 11-o/c, 6.5 IT-o/c, 6.6, 6.7.

Pa3nen 10, Temsr 10.1 IT-o/c, 10.2 IT-o/c,
10.3 IT-o/c.

Pa3zpen 11, Temsr 11.1,11.2, 11.3.

OK.04 Pa3nen 1, Temsr 1.1 IT-o/c, 1.2 IT-o/c,
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1.3 IT-o/c, 1.4 II-o/c.

Pazngen 3, Temnr 3.1, 3.2.

Pa3znen 4, Teme1 4.1, 4.2.

Pa3zpen 5, Temsr 5.1, 5.2, 5.3.
Pa3nea 6, Tems! 6.1, 6.2 I1-o/c, 6.3,
6.4 I1-o/c, 6.5 I1-o/c, 6.6, 6.7.
Paznen 14, Temnr 14.1 I1-o/c, 14.2,
14.3 IT-o/c.

OK.05 Pa3nen 1, Temsr 1.1 IT-0/c, 1.2 I1-0/c,
1.3 IT-o/c, 1.4 IT-o/c.
Pazgen 11, Temsr 11.1, 11.2, 11.3.
Pa3zmen 12, Temur 12.1, 12.2, 12.3,
12.4 I1-o/c, 12.5 I1-o/c, 12.6.
Paznen 14, Temnr 14.1 I1-o/c, 14.2,
14.3 I1-o/c.
OK.06 Paznen 1, Temsr 1.1 IT-0/c, 1.2 IT-0/c,
1.3 IT-o/c, 1.4 IT-o/c.
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 IT-0/c,
10.3 IT-o/c.
OK.07 Pa3pen 1, Temsr 1.1 IT-0/c, 1.2 IT-0/c,
1.3 IT-o/c, 1.4 IT-o/c.
Pa3nea 10, Temsr 10.1 IT-o/c, 10.2 IT-0/c,
10.3 IT-o/c.
I[IK 2.3 Pa3nen 1, Temsr 1.1 IT-0/c, 1.2 IT-0/c, - OIICHKA
1.3 I1-o/c, 1.4 IT-o/c. MPaKTHYECKUX PadoT
Pazgen 2, Temsr 2.1, 2.2 TT-o/c, 2.3 [1-o/c. | (pemeHus
Pasznen 8, Temsnr 8.1, 8.2, 8.3, 8.4 [1-o/c, KauyeCTBEHHBIX,
8.5, 8.6 IT-o/c, 8.7. PacUeTHBIX,
Paznen 10, Temsr 10.1 IT-o/c, 10.2 [T-o/c, | npodeccuoHanbHO
10.3 [T-o/c. OpPUEHTUPOBAHHBIX
Pasznen 14, Temsr 14.1 3ajaq);
BBITTOJTHEHHS
JIOMAIITHUX
CaMOCTOSTEIBHBIX
pabor;

43



YTBEPXIAIO

/N.0. ®avunus /
« » 20 T.

JUCT PETUCTPALIUU U3MEHEHUI
PABOYEN TPOTPAMMbBI YYEBHOM JJUCHUILIAHBI

(naumenosanue OUCYUNIUHbL / MOOYIIs)

I10 HAIIPpaBJICHUIO ITOATOTOBKHU / CIICIUaJIbHOCTHU / l'IpO(beCCI/II/I

(KOO U HauMeHOBaHUe HANPAaseHUst NOO2OMOBKU / CheyuarbHocmu / npogeccui)

(rox Habopa , hopma oOyueHus )

Ha20_ /20 y4eOHBbIil roa

B npumepnyro/pabouyto nmporpamMmy Y/ BHOCATCS CeyIOIIME U3MEHEHHUS:

Home Howmepa nucros

. . OcHoBaHue

p Paznen npumepHoti/padoueii aHHYJIH-
3aMEHEH- JUTSI BHECEHUS
H3Me- IPOrpaMMbl (IIyHKT) HOBBIX | pOBaHHBI N
HBIX WU3MEHEHU I
HEHUS X
PaccmoTpen Ha 3acegaHu  peIMETHO-IMKIOBOM KOMUCCUU
MPOTOKOJ OT « » 20 r. Ne
(OondxrcHocmy) (noonucs) (U.0. Damunus)
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