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1. IACIIOPT PABOYEM MPOI'PAMMBbI YUEBHOM JUCHUILIUHBI
Y1.02 MATEMATHUKA

1.1. O0sacTh NpUMEHeHHUs POTPAMMbI

Oo6meobpazoBatenpHas  guciuiuimHa — «YJ.02  MaremaTtuka»  sBiseTcs
00s13aTeNIbHOM YacThIO0 O0IIe00pa30BaTENBLHOTO IUKIA 00pa30BaTEeIbHON MPOTrpaMMBbl B
cootBercTBUM ¢ PI'OC CIIO no cnenuanbHocTH 44.02.02 IIpenogaBanue B HAYAJIbHBIX
Kjlaccax Ha 0a3e OCHOBHOTO oOmiero oOpasoBanus. [Iporpamma paspaboraHa Ha
ocHoBaHuu TpedoBanuit ®I'OC cpeanero obmero oopa3oBaHus.

1.2. Mecro y4yeOHOH IMCHMIUIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH
CIelHAJMCTOB CPeIHero 3BeHa:

JlucuuniuuHa BXOAUT B 0Os3aTesibHblE y4yeOHbIE IUCLUIUIMHBI, U3y4aeMble Ha
yrIIyOJI€HHOM ypPOBHE.

1.3. Hean m 3apaunM y4eOHOH JMCHMILIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOCHMS TMCIMILJIMHBI:

Copnepxanue nporpammsl 00I1€00pa30BaTeIbHON AUCHUILUIMHBEL «MaTemMaTuka»
HAIpPaBJIEHO HA JIOCTHKEHUE PE3YJITaTOB €€ U3yUYEHUsI B COOTBETCTBHU C TPEOOBAHUSIMU
OI'OC COO c yuerom mpodeccuonansuolt HanpasieHHocTH GPI'OC CIIO.

OcBoeHue cojnepxaHusi yueOHOM IucHUIUIMHBL «MaTtemaTtuka» obecrnednBaer
JOCTHKEHHUE CTYACHTAMM CIEAYIOIIUX PE3yIbTaTOB:

B pesynbrare m3yueHus oOs3aTeNbHOM 4YacTH y4eOHOTO IMKJIA OOydaroluics
JOJIKEH

JUYHOCTHBIX

— 0CO3HaHUE 00YYAIONTUMHUCS POCCHICKOM TpaKIaHCKOW HJICHTHYHOCTH;

— TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEIICHUIO;

— HaJIMYMe MOTUBALIUU K 00YUYEHHIO U JINYHOCTHOMY Pa3BUTHIO;

— IIEJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHEW MO3MLMU JIMYHOCTH HAa OCHOBE
JyXOBHO-HPAaBCTBEHHBIX LICHHOCTEN HapoAoB Poccuiickon Penepanuu, HICTOPUYECKUX U
HAllMOHAJIBHO-KYJIBTYPHBIX Tpaauluil, OpMHUPOBAHUE CUCTEMBbl 3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX  YCTAaHOBOK, AHTHKOPPYILMOHHOIO MMPOBO33pEHHUS, IPaBOCO3HAHMI,
9KOJIOTMYECKOHM KYJIBTYPBhl, CHOCOOHOCTU CTaBUTh LIEIU U CTPOUTDH KU3HEHHBIE IJIaHBbI;

METanpeIMETHBIX:

— OCBOCGHHBIE OOYYaIOIIUMUCS MEXKIPEIMETHbIE IOHATHS M YHUBEpCAJbHbIE
yueOHbIe IeHCTBUS (PETyIATUBHBIE, I03HABATENIbHBIE, KOMMYHUKAaTUBHBIE);

— CIIOCOOHOCTh MX HCIIOJIb30BaHMsI B NO3HABATEIIbHOM M COLIMAIBHOM MpaKTHKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M  OCYILECTBJICHUIO Y4eOHOMH
NESITebHOCTH, OpraHu3allMd  y4eOHOro  COTpPYAHHMYECTBA C  MEAarordu4ecKUMHU
pabOTHHKaMM M CBEpCTHUKAMHM, K YYaCTHIO B TIIOCTPOCHHH WHIAMBHUIYaJIbHOU
o0pa3oBaTeIbHON TPAEKTOPUH;

— OBJIQJICHHE HaBBIKAMHU y4eOHO-HCCIIEOBATEIHCKON, MPOCKTHOW M COIMAIbHON
NESATEIBHOCTH,

MNpEAMCTHBIX !



1) BiageHne MeTolaMU JOKa3aTEIbCTB, aJTOPUTMAaMH pPELICHUs 3ajad; YMEHUE
(bopMyIUpOBaTh OINpENEeNIeHHs, aKCHOMBl M TEOPEMbI, NPUMEHATh HUX, MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXKACHUS B XOJ€ PELICHHs 3a/1a4;

2) yMeHHE ONEepUpOBaTh MOHATHUAMM: CTENEHb YUCIA, JIOTapu(dM 4YKClIa; yMEHUE
BBITIOJIHATH BBIUMCIICHWE 3HAYCHWHA W TpeoOpa3oBaHHsA BBIPAKEHUN CO CTENCHSIMH H
norapudmamu, mpeoOpazoBaHus APOOHO-PAIIMOHATHHBIX BRIPAKECHUI;

3) yMeHHe ONEpUpOBaTh TOHATUSAMU: pAlMOHAIbHBIE, HpPpPALUOHAIbHBIE,
NOKa3aTeIbHbIC, CTENEHHBbIE, Jorapu(MuyecKkue, TPUTOHOMETPUUECKHE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

4) yMeHHe OINepupoBaTh TOHATUSAMHU: (YHKIUS, HENpepbIBHAS QYHKIHUS,
NMPOU3BOJIHAsA, TEpPBOOOpa3Has, OMNpPENCNIEHHBIH  HMHTErpaj; YyMEHHE  HaXOIUTh
MPOU3BOJIHBIE  DJIEMEHTApHBIX  (DYHKIMI, HCIONb3ys CIpPAaBOYHBIE MaTepHAalbI;
UccienoBaTh B MpOCTEHIIMX ciaydasX (QYHKOMM HAa MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIIME UM HAaUMEHBIINE 3HA4YeHUs (YHKLUI; CTPOUTh TpaUKd MHOTIOYJICHOB C
MCIIOJIb30BAHUEM aIlllapaTa MaTeMaTHYeCKOIro aHalIu3a; NPUMEHATh NPOU3BOAHYIO IPU
pelleHny 3a/Jad Ha JIBW)KEHHE; pellaTh IPaKTUKO-OPUEHTHPOBAHHBIE 3a/laud Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAUCHUsI, HA HAXOXKAECHNE IYyTH, CKOPOCTU U YCKOPEHMS;

5) ymeHue omepupoBaTh HOHATUSIMU: pallMOHaibHas (YHKLUS, MOKa3aTeJlbHas
¢GyHkuus, creneHHass (QyHKUus, Jjorapudmuyueckas (QyHKUUSA, TPUTOHOMETPUYECKHUE
¢byHkuuu, oOpaTHble (YHKUMU; YMEHUE CTPOUTh Tpa@UKH H3YyUYEHHBIX (YHKIUH,
UCIIOJIb30BATh I'paUKU MPU U3YUYEHUH MPOLECCOB U 3aBUCHUMOCTEH, NPHU PELICHUH 3a/1a4
U3 JPYrux y4yeOHBIX MPEIMETOB U 33Jad M3 pealbHOM KU3HU; BhIpaxarb (HhopMyiamu
3aBHCUMOCTH MEXy BETUUNHAMU;

6) yMeHue pelaTth TeKCTOBbIE 3aJ1a4K PA3HBIX TUIOB (B TOM YHMCJE Ha MPOLEHTHI,
JI0JM M YacTH, Ha JBMXKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJOTH, 3a/1a4H W3
o0JIacTU yNpaBJiCHUS JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABISTH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCJIOBUIO 33aJ]a4M, UCCIIEI0BATh MOJYUYEHHOE
pelIeHNe U OLIEHUBATh MPaBIOTIOJOOHOCTh PE3yIbTaTOB;

7) yMeHue OmepupoBaTh MNOHATUSAMH: cpeAHee apupMeTHUYEecCKoe, MeauaHa,
HanOoJblIlee ¥ HaUMEHBIIIEEe 3HAYCHHS, pPa3Max, JUCHEpPCHUs, CTAHAAPTHOE OTKIOHEHHE
YUCIOBOTO  Habopa; yMEHHE  W3BJIEKaTh, HWHTEPIPETHPOBATH  HMH(GOPMAIHIO,
NpEeACTaBICHHYI0 B TalOiMLax, Ha JAvarpaMmax, rpadukax, OTpa)arollyl0 CBOHCTBa
peasbHBIX MPOLIECCOB M SBJIEHUM; MPEACTaBISATh MH(OOPMALMIO C IMOMOIIBIO TaOIULl U
IMarpaMM; HUCCIIEZIOBaTh CTAaTHCTUYECKHE [aHHBIE, B TOM YHCIE C NPUMEHEHHEM
rpauyecKux METOJOB U 3JIEKTPOHHBIX CPEACTB;

8) yMeHHe OmepupoBaTh MOHATUSAMU: CIy4YalHBIH ONBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh CIIy4alfHOI'O COOBITHSI; YMEHUE BBIUUCIIATH BEPOSITHOCTD C HCIIOJIb30BAHUEM
rpaM4ecKuX METOJOB; MPUMEHATH (OPMYIBI CIOKEHUS M YMHOXKCHHS BEPOSTHOCTEH,
KOMOWHATOpHBIE (DakTBl W (QOPMYNBI TPH PEIICHWH 3aaad; OIEHWBATh BEPOSTHOCTU
peasbHBIX COOBITHM; 3HAKOMCTBO CO CIy4YalHBIMM BeIMYMHAMM; YMEHHE NPUBOAUTH
OpUMeEpbl MPOSBICHHUS 3aKOHa OOJBIIMX YHCET B MPHUPOJIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

9) ymenue onepupoBaTh HOHITHSMHU: TOUKA, MpsAMas, MIOCKOCTb, MPOCTPAHCTBO,
JIBYTPAHHBINA YTOJI, CKPEIIMBAIOIINECS MPsIMbIE, TAapaJJICIIbHOCTD U MEPIEHIUKYISIPHOCTh
OPSMBIX U TUIOCKOCTEH, YroJl MeXIy HPSMBIMH, YroJl MEXAY MPSAMON M IUIOCKOCTBIO,
yroJl MEXJY IUIOCKOCTSMHM, PAacCTOSTHUE OT TOYKU JI0 TMJIOCKOCTH, PACCTOSIHHE MEXIY
OPSIMBIMU, PACCTOSTHUE MEXAY TUIOCKOCTSIMU; YMEHHUE UCTIOIb30BaTh MPHU PELICHUH 3a]1a4



n3ydeHHbIe (DaKTBI U TEOpeMbl TUIAHUMETPUHU; YMEHHE OICHHBATH Pa3Mephl OOBEKTOB
OKpY’KaIOLIero MUpa;

10) ymeHue onepupoBaTh MOHITHAMM: MHOTOI'DAaHHUK, CEYEHHE MHOTOTPaHHUKA,
Ky0, mapajuienenurie]], mpu3Ma, mupaMmuaa, purypa u MOBEpXHOCTH BPAIlCHHUS, IWIHHIP,
KOHYC, map, cdepa, cedyeHus (UTYpHI BpalIeHUs, IIOCKOCTh, Kacaromascs CQepsl,
WJIMHAPA, KOHYCa, IUIOIIAAh MOBEPXHOCTH MUPAMHUIBI, MPU3MBI, KOHYCa, LWJIMHIPA,
wiomaab ceprl, 00beM Kybda, MPsIMOYTOJIBLHOTO TapasiieNienuIe/a, MTUPaMUIbl, TPU3MBI,
UJIMHApa, KOHYyca, IIapa; yMEHHE Hu300pakaTh MHOTOIPAaHHUKHM M IOBEPXHOCTH
BpAIIIEHHS, UX CEYCHUS OT PYKH, C TOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U DJICKTPOHHBIX
CpEICTB, YMEHHE pPAclO3HaBaTh CHMMETPHIO B TPOCTPAHCTBE; YMEHHE PaclO3HABaTh
MPaBUIIbHBIE MHOTOI'PAaHHUKH;

11) ymenue omepupoBaTh HOHATHUSMU: JBIKEHHE B NPOCTPAHCTBE, IMOJO0OHBIC
¢Gurypbl B MPOCTPAHCTBE; MCIIOJb30BaTh OTHOIIEHUE IUIOMIAJEH MOBEPXHOCTEH M
00beMOB MOJO0OHBIX (GUTYp TIPH PELICHUH 3a]1aY;

12) ymeHue BBIYUCIATH T€OMETPUYECKUE BEIMYMHBI (UIMHA, YroJi, IUIOUIajb,
00beM, TUIOIIAIh TIOBEPXHOCTH), UCHOJB3Ys H3y4eHHBIE (POPMYIIBI M METOIBI;

13) yMmeHue omepupoBaTh MOHITHAMM: HPSIMOYToJbHAs CUCTEMA KOOpPJAWHAT,
KOOPJIMHATBl TOYKH, BEKTOp, KOOPJMHATHl BEKTOpA, CKAJISPHOE IPOU3BEACHUE, Yroil
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, MPOW3BEIECHUE BEKTOpAa HAa YHUCIO; HAXOJWTH C
MOMOIIBI0 M3YYCHHBIX (POPMYNI KOOpAMHATHI CEPEAMHBI OTpPE3Ka, PACCTOSHUE MEXKIY
JBYMS TOUKAMU;

14) ymeHue BbIOMpaTh MOAXOIAIIMHA H3YyYEHHBIH METOA JJs pEIleHUs 3a]ayu,
pacmo3HaBaTh MaTeMaTWdeckue (akThl M MaTeMaTHYEeCKHE MOJETH B TMPHPOIHBIX WU
OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE; YMEHHE TPUBOAUTH MPUMEPHI MaTEMaTHIECKUX
OTKPBITUN POCCUMCKOW U MUPOBOM MaTeMaTUYECKON HAYKH.

15) ymenuwe omnepupoBaTh TMOHSATHSAMH: OINpEAEICHHE, aKcuoMma, Teopema,
CIIEJICTBHE, CBOWCTBO, NpPH3HAK, [OKA3aTeNbCTBO, PAaBHOCWIBHBIE (POPMYIHPOBKH;
yMeHue (opMyIMpoBaTh OOpaTHOE W MPOTHUBOIIONOXKHOE YTBEP)KJACHUE, TPUBOAUTH
NpuUMEpbl W KOHTPIPUMEPHI, HCIOJIH30BATH METOJ MaTeMaTHUeCKOH WHIYKIUH;
MIPOBOJIUTH JI0KA3aTENIbHbBIE PACCYXACHUS MPU PEIICHUH 3afad, OLEHUBAThH JIOTUYECKYIO
IIPaBUJIILHOCTD PACCYKICHUN;

16) ymeHue omepupoBaTh MOHATUSIMU: MHOXECTBO, IOJMHOXKECTBO, OINEpallUU
HaJl MHOKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar yis
OTMCAaHMS PEATbHBIX MPOILECCOB M SIBICHUH, M MPH PEUICHUH 33/a4, B TOM YHUCIE U3
IPYruX y9eOHBIX MPEJIMETOB;

17) ymeHnue onepupoBaTh MOHATUAMU: rpad, CBA3HBIN rpad, AepeBo, LUK, Tpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M OIHUCHIBaTh Ipadbl pasIuYHBIMU CcHOCOOaMU;
WCTIOB30BaTh Tpadbl MIPH PEIICHUH 3a/1a4;

18) ymeHume CBOOOTHO ONMEPUPOBATH MOHATHSIMH: COUYETaHHE, IEPEeCTaHOBKA,
YHUCIO COYETaHUM, YHCIO TMepecTaHOBOK; OuHOM HpIOTOHA; yMeHue MPUMEHSTh
KOMOMHATOpPHBIE (PAKTHI U pacCyXACHUS IS PEeLICHUs 3a/1a4;

19) ymeHnue onepupoBaTh NOHITHUSIMU: HATYpaIbHOE YUCIIO, LIEJI0E YUCIIO0, OCTATOK
M0 MOJYIIO, PAIlMOHAIBHOE YMCIIO0, UPPAIMOHAIIBHOE YHCIIO, MHOXKECTBA HATyPaIbHBIX,
IeNbIX, PAlOHANbHBIX, JCHCTBUTENBHBIX YHCEI; YMEHHE HCIOIb30BaTh INPU3HAKU
JETUMOCTH, HAMMEHBIINI OOIIMI JIeNuTeNb U HauMEeHblIee o0Iiee KpaTHOE, alrOpuTM
EBknmaa npu pemeHny 3ajad; 3HAKOMCTBO C Pa3IUYHBIMH TTO3HIIMOHHBIMU CUCTEMaMHU
CUHCJICHUS;



20) ymenue cBOOOTHO OTEPUPOBATH MOHATHAMHU: CTETICHB C IENIBIM MTOKa3aTeleM,
KOPEHb HATypaJIbHOW CTENEHHU, CTENEHb C PalMOHAIBHBIM TOKAa3aTeJeM, CTENEHb C
JCeCTBUTENLHBIM (BEIIECTBEHHBIM) IMOKa3aTelieM, JiorapudM 4Yuciia, CUHYC, KOCHHYC U
TaHTE€HC MPOU3BOIBHOTO YHCIA;

21) yMmeHHme  OmEpUpPOBATH  TOHATHUSMHU:  TOXIECTBO,  TOXICCTBEHHOE
npeoOpazoBaHue, YpaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHMH U HEPaBEHCTB,
PaBHOCHILHOCTh YpaBHECHHIA, HEPABEHCTB U CHUCTEM, pallOHAJIbHBIC, UpPAIOHATBHBIC,
MOKa3aTebHBIE, CTETEHHbIE, JOTapU(PMUUYECKUE, TPUTOHOMETPUYECKUE YypaBHEHUS,
HEpAaBEHCTBA WM CHCTEMbI; YMEHHE pelIaTh YPaBHCHHWsS, HEPAaBEHCTBA U CHUCTEMBI C
TIOMOIIBI0  Pa3IMYHBIX MPHUEMOB; pEIIaTh YPABHCHHs, HEPABEHCTBA M CHCTEMBI C
nmapamMeTpoM; TNPHUMEHATh YPaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI [UIsI PEHICHUS
MaTeMaTUYEeCKUX 33J1a4 ¥ 3a/a4 U3 Pa3INdHbIX 00JIacTel HAYKU U peaTbHON )KU3HU;

22) ymeHue CBOOOJHO OINEpUpPOBaTh MOHATHAMU: rpaduk (YHKIUU, OOpaTHas
dbyHKOMS, KOMMO3WNMsS (YHKIMH, JWHEHHas QYHKIUA, KBagpaTU4HAs (YHKIIHS,
cTerneHHasi QYHKUHMS C LEJIBIM MOoKa3aTeleM, TPUrOHOMEeTpUIecKue (PyHKIHNU, 0OpaTHBIE
TPUTOHOMETpUYECKHe (DYHKIMH, TTOKa3aTeabHas U jorapudmudeckas QyHKINN; yMEHUE
CTpOUTH rpadrKu (GYyHKIHH, BHIMOIHATH MPeoOpa3oBaHus rpaduKoB (QyHKIIHIMA;

YMEHHE WCMONb30BaTh Tpaduku GyHKUMNA I8 HM3Yy4YEHHUs TMPOLECCOB U
3aBHCMMOCTEH TPU PEIICHWH 3a7ad M3 JAPYIHX Yy4eOHBIX NPEIMETOB U W3 pEallbHOU
KU3HU; BEIpaKaTh (OPMYIIAMH 3aBUCHUMOCTH MEXKTy BETMIUHAMM;

yMEHHE CBOOOJHO OMEPUPOBATH MOHATUSMU: YETHOCTh (DYHKIIUHU, IEPUOTUIHOCTD
(GYHKIIUU, OTPAaHUYEHHOCTHh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIUH,
HanOoJplllee W HAaMMEHbIIee 3HaUYeHUS (YHKIHM Ha MPOMEXKYTKE; YMEHHE MPOBOJIUTH
rccneaoBaHue QyHKIIUY;

YMEHHE HCTIOJIb30BaTh CBOWCTBA U rpaduku (yHKIMN IS pelieHUs] ypaBHEHHH,
HEPaBEHCTB M 3aJlad C TMapaMeTpaMu; H300pakaTb Ha KOOPJIWHATHOM IUIOCKOCTH
MHOYECTBA PEUICHUIN yPAaBHEHUI, HEPABEHCTB U UX CHCTEM;

23) ymeHume CBOOOJHO OMNEPHUPOBATH TMOHATHUSAMHU: TIOCIIEIOBATEILHOCTS,
apupMeTHUecKas MPOrpeccusi, TeOMETpUIECKasl porpeccus, OECKOHEYHO YOBIBarOIIas
reoMeTpudecKas Mporpeccusi; YMEHHE 3a/JaBaTh IOCIIEIOBATEIbHOCTH, B TOM YHUCIE C
MTOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;

24) ymeHue ONEpUPOBATH TMOHSATUSMU: HENPEPBIBHOCTH (PYHKIUHU, ACUMIITOTHI
rpajuka QyHKIMM, TiepBas W BTOpas MpOU3BOJAHAS (GYHKIWH, TEOMETPUYECKUN U
(u3nYecKnil CMBICI NMPOU3BOAHON, NEPBOOOpa3Hasi, ONPEAEICHHBIM MHTErpall; yMEHHUE
HAaXOJUTh ACHUMMNTOTHI rpaduka (YHKIHWA, YMEHHE BBIYUCISITH MPOU3BOIHBIC CYMMBI,
MPOU3BEJICHHUSI, YACTHOTO U KOMITO3ULIMU (PYHKIMH, HAXOJUTh YPAaBHEHHUE KacaTeIbHON K
rpaduky GyHKIHNH;

YMEHUE WCIONB30BATh TPOW3BOAHYIO JUISI HCCIACNOBaHUS (YHKIHHA, IS
HaXOXKJICHHUS HAWIy4dIIero pemeHuss B TPUKIAJHBIX, B TOM YHCJIE COLHAIBHO-
SKOHOMHMYECKHX U (U3UYECKUX 3ajadax, JUisi ONPEIENICHHs CKOPOCTU U YCKOPCHHS;
HAXOAWTh IUIOMAAN U OO0BEMBI (UTYp C TOMOIIBIO WHTErpaia; MPUBOAUTH MPUMEPHI
MaTEeMaTHYECKOT'O MOJISITUPOBAHUS C TIOMOIIBIO AH(PepeHITNATFHBIX YPaBHEHNN;

25) yMeHue omepupoBaTh TMOHATHUSMHU: KOMIUIEKCHOE YHCIIO, COTPSKCHHBIC
KOMIUIEKCHBIC 4YHWCJa, MOJYJb M apryMEeHT KOMIUIEKCHOTO 4Yucia, ¢dopMa 3amucH
KOMIUIEKCHBIX 4Hcen (TeoMeTpruecKasi, TPUrOHOMETpHYECKas U aredpandeckas); yMeTh
NPOU3BOJUTL apUPMETHUYCCKUE JEHUCTBUSA C KOMIUICKCHBIMHA YHCIAMHU; TPUBOIUTH
PUMEPHI UCTIOJIE30BaHUS KOMIICKCHBIX YUCEIT;



26) ymeHHE CBOOOJHO OINEpUPOBATHh MOHATUSIMU: CpellHEEe apu(MEeTHYECKOe,
MenuaHa, HauOoJblliee M HAaMMEHbIEee 3HAueHUs, pa3Max, JUCHEepCHs, CTaHAapTHOE
OTKJIOHEHHUE JJIs1 ONHCAHUS YHCIIOBBIX JAHHBIX; YMEHHE MCCIIEI0BATh CTAaTUCTUYECKUE
JaHHbIE, B TOM YHCJI€ C IPUMEHEHHEM TIpauecKrX METOJIOB U 3JEKTPOHHBIX CPE/ICTB;
rpajuyecku HCCIeIOBaTh COBMECTHbIE HAOMIOACHWS C TOMOLIBIO  JHarpamm
pacceuBaHMs U JUHEWHON pErpeccuu;

27) ymMeHHE HaxOJUTh BEPOSITHOCTH COOBITHM C HMCIIOJIBb30BaHUEM TpadUuecKUx
METOJIOB; TNPUMEHATh Ui pelieHus 3a7ad  (QOPMYIJbl CIOXKEHHUS M  YMHOXKEHHS
BEpOATHOCTEH, (OpMyNly NOJHON BepoATHOCTH, (opmyny bepHymnu, KOMOMHATOpPHBIE
(bakTbl 1 (HOpMYIIBI; OLIEHUBATH BEPOSITHOCTU PeajbHBIX COOBITUI; YMEHHE ONEepUPOBAThH
MOHATHAMU: clydaiiHas BEJIWYMHA, paclpeiesieHne BEpOATHOCTEH, MaTeMaTH4eCKOoe
OKUJIaHUE, TUCTEPCUs] M CTaHAAPTHOE OTKIOHEHHE CIIy4alHOW BEIUYMHBI, (YHKIUH
pacrpeneneHdss W IUIOTHOCTHM PABHOMEPHOIO, I0KA3aTe€IbHOIO U  HOPMAJIbHOI'O
pacnpesielieHuid; yMEHME HCIIOJIb30BaTh CBOWCTBA H3YYEHHBIX paclpeleseHud s
pelleHus 3ajJad; 3HAKOMCTBO C TOHATHSMHU: 3aKOH OOJIBIIMX YHCEN, METObl
BBIOOPOYHBIX HCCIIEOBaHUI; yMEHHE IPUBOAMTH IPUMEPHI MPOSBICHUS 3aKOHA
OOJIBLINX YHCEN B IPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX;

28) yMmeHue cBOOOJHO ONEpUPOBAaTh MOHATHUSAMHU: TOYKA, MpsMasi, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH YyroJy, IBYIPAHHBIM YIOJ, TPEXI'PaHHBIA Yrod,
nepeceKaroniecsi, napajulesibHble U CKpEUIMBAIOLHUECS MpsSMble, MapajlIeIbHOCTh U
HNEePHIEHIUKYJIAPHOCTh MPSMBIX U IIOCKOCTEH, yroia MexXay HpSIMbIMH, Yroidl Mexay
OpSIMOI U IJIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH; YMEHHE UCTIONIb30BaTh MPHU PELICHUN
3aa4 U3y4YeHHbIe (AKTbl U TEOPEMbl IUIAHUMETPUHM; YMEHHE OLIEHUBATh pa3Mepbl
00BEKTOB B OKpPYXAlOUIEM MHUpPE; YMEHHE ONepHUpOoBaTh MOHATUSIMU: MHOTOIPAHHUK,
CeueHHe MHOIOrpaHHMKa, MPaBWIbHBII MHOTOIpaHHHMK, NpU3Ma, MUpaMuia, purypa u
HNOBEPXHOCTh BpAIlIeHUs, LWIMHIpP, KOHYyC, map, cdepa, pa3BepTKa IOBEPXHOCTH,
CeUYeHUs KOHYyca M IWIMHJpa, NMapajulelibHble OCH WJIM OCHOBAaHHIO, CEYEHHE Ilapa,
IUIOCKOCTh, Kacaromiasicsi cgepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOIPAHHUKH, (DUTYphl U TOBEPXHOCTHU BpALICHUS, UX
CEYEHHUs, B TOM YUCJIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB; YMEHUE IPUMEHATh CBOWCTBA
TE€OMETPUIECKUX (PUTYp, CAMOCTOSTENHHO (OPMYIHPOBATH OMPEACIICHUS] M3Yyd9aeMBbIX
¢buryp, BBIABUraTh TUIOTE3bl O CBOMCTBaX M HpPHU3HAKAX TI€OMETpUYECKUX (uryp,
00OCHOBBIBAaTh WJIM ONpPOBEpraTh MX; YMEHHE NPOBOJUTH KilaccUUKanuio (uryp mo
Pa3IMYHBIM IPU3HAKAM, BBIIOIHATH HEOOXOAUMBIE JOTIOJIHUTEIbHbIE IOCTPOEHUS;

29) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMU: IUIOHIAAb (UTYpBl, 00BEM
¢Gurypbl, BeIWYMHA YIJIa, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
HPSMBIMH, PACCTOSIHUE MEXIY IJIOCKOCTSAMH, IUIOIAb cepbl, IOl HOBEPXHOCTH
NUpaMHJIbI, TPU3MBIL, KOHyCa, IIWIMHApAa, 00beM Kyba, MpSAMOYroJbHOTO
napajuiesienunena, MUpaMuIbl, TPU3MBbl, IWIKHIPA, KOHYcCa, 1Iapa; YMEHUE HAXOJUTh
OTHOIIIEHHE 00bEMOB TI0I00HBIX (PUTYD;

30) ymeHue CBOOOJIHO ONEPUPOBATh MOHATHAMM: JABIKEHHUE, NapauleIbHbBIN
MEPEeHOC, CUMMETpPHsI Ha IUIOCKOCTHM M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE
nosoous, nofAo0Hble (GUIypbl; YMEHHE paclo3HaBaTh paBHbIE U MOJOOHBIE (QUTYpHI, B
TOM YHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHUE MCIIOIb30BaTh T€OMETPUUECKUE
OTHOILIEHUSI, HAXOJIUTh T€OMETPUIECKHE BETUYMHBI (JJIMHA, Yroj, IUIOIIab, 00bEM) MPH
pElIeHNH 3a/1a4 U3 APYTUX YYEOHbIX MPEAMETOB U U3 PeaIbHOM )KU3HU;

31) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMHU: MPSIMOYTOJbHAs CHUCTEMa
KOOpJMHAT, BEKTOpP, KOOpPJIMHAThl TOYKH, KOOpPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
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MIPOM3BEICHUE BEKTOpAa HAa YHUCIO, pA3JIOKEHUE BEKTopa Mo 0a3ucy, CKalspHOE
NPOU3BEJICHNE, BEKTOPHOE IPOM3BEIECHUE, Yrojd MEXAY BEKTOpaMHU; YMEHHE
UCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBINA METOJ JUIsl PEILIEHHUs T€OMETPUUECKHX 3a/1a4
U 3a7a4 JAPYTUX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHAMH: MaTpuua 2x2 u 3x3,
ONPEIEIUTENDb MAaTPHULbL, TEOMETPUUECKUN CMBICI OIPEIETUTEINS;

32) yMmeHuE MOJEIUPOBaTh pealbHbIE CHUTYallUM Ha S3bIKE MAaTEeMaTHKH;
COCTaBJISATh BBIPAXKEHMsI, YPABHEHHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBMIO 3a/auH,
UCCIIeIoBaTh  MOCTPOEHHBIE MOJETM C  HCHOJB30BaHHEM  ammapaTta  anreopsl,
UHTEPIIPETUPOBATh TMOJYYCHHBIH pe3ynbTaT; CTPOUTh MaTeMaTH4YeCKHe MOJEIN C
NOMOIIbI0 TEOMETPUYECKHX TOHSATHUI M BEJIIMYWH, peulaTh CBS3aHHbBIE C HHUMHU
MIPAKTUYECKUE 33a7auM; COCTABIISITH BEPOSTHOCTHYIO MOJEIb M HUHTEPIPETHUPOBATH
MIOJIyYEHHBIN pe3yibTaT; peuarb MPUKIAJHbIE 3a/Jadyd CPEJICTBAMU MAaTEMATHYECKOTO
aHau3a, B TOM YHUCJIE COLUAIBHO-IKOHOMHUYECKOT0 U (PU3UUYECKOro XapaKkrepa;

33) ymeHue BbIOMpaTh MOAXOSAIIMNA METOJ JUIsl pElleHUs 3ajadyd; MOHUMAaHUe
3HAYUMOCTH MATEMAaTHKHM B H3YyYEHUU HIPHUPOJHBIX M OOILIECTBEHHBIX IPOLIECCOB U
SBJICHUI; YMEHUE PACIIO3HABATh NPOSBIECHNE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHHUE
IPUBOJUTH TPUMEPHl  MAaTeMaTHUYECKUX  OTKPBITUH  POCCHMCKOM M MHPOBOU
MaTEMaTU4YECKON HayKH.

MakcuMmanbHas yueOHasi Harpys3ka ooyyatouierocst 340 yacoB, B TOM YHUCIIE:
— o00s13aTenbHas ayAuTopHas yueOHas Harpy3ka oOy4aromierocst 316 yacos;
— camocToATeNbHas paboTa oOy4aromierocs () 4acos;
— 3K3aMeHbI 24 4acoB.

1.4. IlepeyeHp NMJIaAHUPYEMBIX Pe3yJbTAaTOB OO0y4YeHUS] MO JUCHUILINHE
(mepevyeHb (pOPMHUPYEMBIX KOMIIETEHIU)

VYyamuiics 1omkeH 06aaaaTh 00IKUMH U PO (PEeCCHOHATTBHBIMU KOMIIETCHIIUSAMU :

OK 01. Bribupats crocoObl perieHus 3aAad npodeccruoHanbHOU esTeIbHOCTH
MIPUMEHHUTEIBHO K PA3JINYHBIM KOHTEKCTAM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpPEJICTBAa IIOWCKA, aHaluM3a |
UHTEpHpeTanuy nHGopManuu, 1 HTHPOPMALMOHHBIE TEXHOJOTUH JJIs1 BHIIIOJIHEHUS 3a/1a4
npoQeccHoOHAIBHON AeSITeIbHOCTH.

OK 03. IlimanupoBaTh M peain30BbIBATH COOCTBEHHOE NPOPECCUOHAIBHOE U
JUYHOCTHOE pAa3BUTHE, MPEANPHHUMATENBCKYIO NESITENFHOCTh B MPO(EeCCHOHATBHON
cdepe, UCNOIB30BaTh 3HAHUSA MO (PMHAHCOBOW IPaMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTyaLUsX.

OK 04. 3¢ddexrrBHO B3anMo1eiCTBOBaTh U pPabOTaTh B KOJIJIEKTUBE U KOMAaH/IE.

OK 05. OcymecTBiasTh YCTHYIO M IHUCbMEHHYHDO KOMMYHHUKalMIO Ha
rocynapcTBeHHOM si3bike Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLUAIBHOTO
U KyJIBTYPHOTO KOHTEKCTA.

OK 06. IIposBIATh Ipa’kIaHCKO-NATPUOTUYECKYIO IMO3MIHIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJCHUE Ha OCHOBE TPAJMLMOHHBIX OOIIEYEIOBEUECKHX LIEHHOCTEH, B
TOM UYHCJIE€ C YYETOM TapMOHM3AIlMM MEXKHALUMOHAIbHBIX M MEXKPEIUTHO3HBIX
OTHOILIEHHUH, IPUMEHSTh CTAHJAPTHl AaHTUKOPPYIIIMOHHOTO NIOBE/ICHHUS.

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH CPeJbl, pecypcocOepesKeHuIo,
OPUMEHATHh 3HaHUS 00 W3MEHEHHM KiIuMaTa, MPHUHIMUIBI OepekIMBOro MpPOU3BOJICTBA,
3¢ (deKTUBHO IEHCTBOBATH B UYPE3BbIYAMHBIX CUTYAIUSIX.
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O0mue KOMNETEHIHA

Ilinanupyemble pe3yJIbTaThI 00y4eHUS

O01mue JucuMniuHapHble

OK 01 Briouparts - TOTOBHOCTh K TpPyAy, OCO3HAaHUE | -BIIAJETh METOJaMHU JIOKa3aTeNbCTB,
CIOCOOBI PeIIeHNUs HEHHOCTU MacTepcTBa, | aNrOpPUTMAMH  peIIeHHs 3ajad; yMEHHUe
3ama4 TPyHOIItO0HeE; (GbOpMyIHpOBaTh ONpENENCHNs, aKCHOMBI U
npoheCCUOHATBHOMN - TOTOBHOCTH K  aKTHBHOM | TEOpEMbI, MPUMEHITh WX, MPOBOJUTH
JIeSITeTbHOCTH JIESITETPHOCTA TEXHOJIOTWYECKON WM | JOKazaTenbHBIE  PAacCy)KIOCHHSI B XOJIE
MIPUMEHUTENHLHO COLIMANTLHOM HampaBJIEHHOCTH, | PpEUIeHHUs 3a/1a4;

K pa3IuYHbIM CIOCOOHOCTH WHUIMUPOBATh, | - YMETh OMNEPUPOBATh MOHSITHUSIMH: CTENEHb

KOHTCKCTaM

IUIAHUPOBaTh M CaMOCTOSITEIBHO
BBITOJIHATH TaKYIO AEATEIbHOCTE;

- MHTEpeC K pa3In4IHbIM cdepam
poQeCcCHOHANBHOM JIESITENFHOCTH,

Osgnazgenue YHHUBEPCAJIbHBIMU
YIeOHBIMHU MO3HaBaTeIbHBIMU
JIEHCTBUSIMH:

a) 6a30BbIC JOTHYECKUE ISHCTBUS:
- CaMOCTOSITEITFHO (hOPMYITHPOBATh
U aKTyaJlu3upoBaTh mnpoOiemy,
paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBECHHBIN

NpPU3HAK WIH  OCHOBAHUS  JUIS
CpaBHeHMs, KjacCH(DUKAIMKA |
00001IeHNs;

- ONpEeAeNsITh LEeNN AESTeITFHOCTH,
3a/1aBaTh TMapaMeTpbl U KPUTEPUU
HX JOCTIKEHUS,

- BBIBIATH 3aKOHOMEPHOCTH W
MIPOTHUBOPEUHS B
paccMaTpUBaeMbIX SBICHUSX;

- BHOCHUTD KOPPEKTUBEI B
JIeSITENIbHOCTD, OlLIEHUBAaTh

COOTBCTCTBUC PE3YyJIbTATOB LECIISIM,

OLICHUBATH PUCKH HOCHeﬂCTBHﬁ
JIeATeNIbHOCTH;

- pa3BHUBaThH KPEaTHUBHOE
MBILLICHUE npu pelieHnu
JKM3HEHHBIX TPOOIIEM

0) 6a30BBIC  WCCIIEIOBATEIILCKUC
IEUCTBUS:

- BJIaJeTh HaBbIKAMH Y4eOHO-

HCCIIEOBATEIbCKOM M MPOEKTHOM

NIeSITeTbHOCTH, HaBBIKAMH
paspenieHus mpooieM;

- BBISBIIATH MIPHYUHHO-
CIIEZICTBEHHBIC CBSI3H u
aKTyaJIn3UPOBATh 3amauy,
BBIJIBUTATh TUIIOTE3y €€ pelIeHus,
HAXOJIUTh ApTYMCHTBI VTSt
JIOKa3aTeNibCcTRa CBOMX
YTIBEpKICHUH, 3a7aBarh

napaMeTpsl U KPUTEPUH PELICHNUS;
- aHAIM3WPOBATh IIOJydEHHBIE B

qHcna, JorapuM ducia; yMEHNE BBITOIHATH
BBIYMCIICHHE 3HAUeHWH M TpeoOpazoBaHUs
BBIP@KEHUI CO CTENEHSMH W JorapudmMamu,

npeoOpa3zoBaHus JIpOOHO-paOHATEHBIX
BBIPAKEHUH;

- YMETh OIlEpUpPOBATh MOHSTUSMU:
palMOHabHBIE, HUPPALOHANIBHEIE,
MOKa3aTesbHbIE, CTEIICHHBIE,
norapu(hMHUIECKHE, TPUTOHOMETPHUUECKHE

yYpaBHEHHMS U HEPAaBEHCTBA, UX CUCTEMBI;
- YMETh OIIEPHPOBATH MOHATHAMM: (QyHKIHA,

HempepbiBHAass  (QyHKOMS,  IPOU3BOIHAfA,
nepBooOpasHasi, OINpEIEIEeHHBI HHTErpai;
YMETb HaXOJIUTh MIPOMU3BO/IHBIC
AJIEMEHTAPHBIX (byHKIHH, UCTIOJNBb3YS
CIpaBOYHBIE MaTEepHallbl; HCCIENOBaTh B
npocredmux — cinydasx — (QyHKOIMM  Ha
MOHOTOHHOCTb, HAaXxOJWTh HaWOombIINE |

HauMEHbBIINE 3HA4YeHUS (QYHKIOHI;, CTPOHUTH
rpaguky MHOTOYJIEHOB C WCIOJIb30BaHHEM
ammapara MaTeMaTHIecKOoTo aHaIN3a;
OPUMEHATh TPOU3BOAHYIO MPU PELICHUH
3aJjad Ha JBIDKCHME; peIlaTh MpPaKTUKO-
OpPHEHTHPOBAHHBIC 33/1a4l HA HauOOJbIINE U
HalMEHBIIINE 3HA4YeHUs,

IIYTH, CKOPOCTH M YCKOPEHHUS;

Ha HaxOoXIEHUE

- yMeTh ONEepUpOBaTh  ITOHATHSIMHU:
paluoHanbHas — (QYHKLUA, IIOKa3aTellbHas
byHKIMSA, CTENEeHHas byHKIMSA,
norapupmMugecKas byHKIMSA,
TpPUTOHOMETpUYecKHue (GYHKLIUH, OOpaTHBIC
GYHKIMHA;  yMEHHE  CTPOUTH  rpaduKu
W3y4eHHBIX GbyHKUMA, UCIIOIB30BATh
rpaQuKd  TpU  HM3YYEHHH NPOLECCOB U
3aBUCHMOCTEH, TP pEHIEeHHH 3a1ad H3

IPYTUX Y4eOHBIX TPEIMETOB W 3ajad U3
peampHON JKW3HH; BBIpaXaTh (QopMyIaMu
3aBUCMMOCTH MEX/y BEIIMUHMHAMU;

- YMEThb pellaTh TEKCTOBBIE 3aJadl Pa3HbIX
TUTIOB (B TOM YHCIIC Ha MPOLEHTHI, JOJU U
YacTH, Ha JBH)KCHUE, pPabOTy, CTOUMOCTH
TOBAapOB U YCIIYT, HAJIOTH, 3a]]a9d U3 00JIacTh
YIIPaBICHUSA CEMENUHBIMU

¢uHAHCAMM);

JIMYHBIMH )51

COCTaBJIATH BbIpA>KCHUA,
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XOJIe peLICHHS 33/1a4H Pe3yJIbTaThl,
OLICHUBATD ux
MIPOTHO3HPOBATh

KPUTHYECKH
JIOCTOBEPHOCTD,
HU3MEHEHHE B HOBBIX YCIOBHSIX;

-- yMETb TEPEHOCHTh 3HAHUS B
MO3HABATEIILHYIO M MPAKTHYECK VIO
00J1aCTH KU3HEAESITETbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIaCTeM;

- BBLABUTIAThH
npeIaraTh

HOBBIC  WJEH,
OpUTMHAIIbHbBIE
MOIXOJIbI U PEIICHUS;

M CIHOCOOHOCTh MX HCIOJIb30BaHUS
B IIO3HABATEIIFHOM M COIHAIIBHOMN

IpaKTUKe

YpaBHEHHs, HEPABEHCTBA U HMX CHCTEMBI IO
YCIIOBUIO 33/Iau¥l, MCCIIENOBAaTh ITOJYYeHHOE
pelleHHe W OLEHMBATh MPABIONOAO0OHOCTD
PEe3yJIbTaTOB;

- YMeTh OIIepUPOBATH NOHATHSAMH: CpEIHEe
apudmeruueckoe, MeauaHa, HauOonbllee U
HavMeHbIIlee 3HAUeHHUs, pa3Max, IUCIEepPCHs,
CTAHJAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMeThb MHTEPIIPETHPOBATh
WH(GOPMAIHIO, TIPEACTABICHHYIO B Ta0IHUIAX,
Ha JuarpaMmax, Tpadukax, OTpaKaroIIyro

W3BJICKATD,

CBOWCTBa peaJbHBIX IPOLECCOB U SBICHUIA;
MIPEACTABIATE HMH(POPMAIMIO C ITOMOIIBIO
TabIHI 31 Juarpamu; HCCIIEI0BATh
CTaTHUCTUYECKHE JaHHblE, B TOM 4YHCIE C
IIPUMEHEHHEM TIpadMyeckuX METO/I0B U
JIEKTPOHHBIX CPEJICTB;

- yMeETb OIepupoOBaTh

CIlyJaliHBII ONBIT W CIIy4daifHOe CcOObITHE,

IOHATUAMM:

BEpPOSATHOCTh CIy4alfHOTO COOBITHS; YMEHHE
BBIYHCIISTE BEPOSITHOCTH C HCIIOJIH30BAaHHEM
rpaduIecKuX METOJIOB; IPUMEHSTEH (HOPMYJIBI
CIIOXKEHHST ¥ YMHOXXEHUS BEpOSTHOCTEH,
KoMOuHaTopHble (akTel ¥ (HOPMYJIBl TpU
pelIeHnn  3anad;
peabHBIX

CIIy4aiiHBIMU

OILICHMBATh BEPOSTHOCTU
COOBITHH;  3HAKOMCTBO co
yMEHUE
MPOSIBIICHUST  3aKOHA

NPUPONHBIX |

BEJINYUHAMH;
MPUBOJUTH TIPUMEPHI
OONBIIMX  YHCEIl B

OOIECTBEHHLIX SBICHHUSX;

- YMCTH OICPUPOBATH TMMOHATUAMHU: TOYKA,

npsimasl, IIOCKOCTb, IPOCTPaHCTBO,
JIBYIpaHHBIN yrou, CKpeIIMBaroIuecs
IpsMBIE, napajuieIbHOCTh "

HNEPHEHANKYISIPHOCTD NMPSIMBIX U TUIOCKOCTEH,
YIOJI MEXAY NMPSIMBIMH, YTOJ MEXIY MPsIMOH
U IJIOCKOCTBIO, YrOJl MEXIYy IIOCKOCTAMH,
paccrosiHu€ OT TOYKM [0 IUIOCKOCTH,
paccTosiHie MEX1y NpSMBIMH, pPacCTOSHHE
MEXIy IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BATh
OpU pElIeHHH 3a1ad H3y4deHHble (akThl H
TEOpEMBI IUIAaHUMETPHUHN; YMEHHE OICHUBATh
pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MUpa,;

- YMETh OTIepHPOBaTh

MHOT'OTpaHHUK, CCUCHUC

MOHATHSAMH:
MHOTOTPaHHHKA,
Ky0, mapaiesnenumesn, Mpu3Ma, MHPaMHIIa,
(urypa v MOBEPXHOCTh BPAIEHHUS, ITUITHHIID,
map, cdepa, cedeHus QUTYPHI
BpAIlleHns], TIOCKOCTh, Kacaromascsi cdepsl,

KOHYC,

HUJIMHApa, KOHYCaA, IIomaab IMOBEPXHOCTHU

NUPaMUIBI, TPHU3MBI, KOHyca, MIMHADA,
i @iiehis cepsl, 00BeM KyOa,
IPSMOYTOJILHOTO HapajuleNenurena,
MUpaMHIBI, TPU3MBI, [MIMHAPA, KOHYCa,
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mapa; yMeHue n300pakaTb MHOTOTPaHHUKH U
MIOBEPXHOCTH BpAIlEHHUA, HX CEUCHHS OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
u 3IEKTPOHHBIX CpPEICTB; yMeHue
pacno3HaBaTh CUMMETPHUIO B INIPOCTPAHCTBE;
yMeHue pacrno3HaBaTh MpaBUJIbHBIE
MHOTOTPaHHUKUY;

- YMETb ONEpUPOBATH TMOHATHSIMU: JIBIDKCHNE
B IIPOCTpaHCTBE, TMOMOOHbIE (QUIYpHI B
MIPOCTPAHCTBE; HUCIOJIB30BAaTh OTHOIICHNE
IUTOIAIe  TOBEpXHOCTEH HW  00BEMOB
HOAOOHBIX (PUTYp NP PElIeHUH 3a/1ay;

- yMeTb  BBIUUCIATH  IEOMETPHUYECKUE
BEJIMYMHBI (JUIMHA, YroJI, IUIONIagb, OOBEM,
IUIOIIA/b MIOBEPXHOCTH), UCIIOJNIB3YS
n3y4eHHbIe (GOPMYIIBI U METOBI;

- yMEThb OIepupoBaTh HOHATHSAMU:
MPSAMOYTOJIbHAs cucTeMa KOOpJIMHAT,
KOOpJWHATBl TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaIIpHOE IIPOU3BEACHHUE, YIOI
MEXIy BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOJUTH C
MIOMOIIBI0 M3YYEHHBIX (POPMYIT KOOPAMHATHI
CepefMHBl  OTpEe3Ka, PAcCTOSIHUE MEXIY
JIBYMsI TOUKaMH;

- YMETh BBIOMPATb MOIXOAAIIUIN H3y4ECHHBIH
METOJ| JUIsl pelleHHs 3a/aud, paclo3HaBaTh
MaremMaTtudeckne (akThl W MaTeMaTHIeCKhe
MOJIET B TPHUPOAHBIX M  OOMIECTBEHHBIX
SIBIIGHUSIX, B UCKYCCTBE; YMEHHE IPUBOAUTH
HIpUMEpPBI MaTEMaTUYECKUX OTKPBITUI
pOCCUHCKOM W MHUPOBOM MaTreMaTHu4ecKou
HayKU.

- YMETh OIEpUpPOBATh TTOHATHSIMU:
olpeeeHUe, aKCHOMa, TeOpeMa, CIEICTBHE,

CBOIICTBO, NpH3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIBHBIE  (DOPMYJIHPOBKH;  yMEHHE
(dbopmyarpoBaTh obpatHoe u

IIPOTHBOIIOJIOKHOE YTBEPXKICHHUE, TIPHUBOIUTD
IOpUMEpbl W KOHTPIIPUMEpHI, HCIOJIB30BaTh
METOx MaTeMaTH4ecKOon UHIYKIWY;
MIPOBOANTH JTOKA3aTeIbHBIE PACCYXKIICHUS TIPH
pelleHHH 3aiad, OLIEHHMBAaTh JIOTHYECKYIO
MIPaBUJIBHOCTh PACCYXIECHHIA;

- yMmeTh OTIepUPOBaTh TTOHSATHSIMU:
MHOXXECTBO, MOAMHOXKECTBO, OINEpalldH HaJ
MHOECTBaMH; yMeHHe W CIOJIB30BaTh
TEOPETHKO-MHOXKECTBEHHBIN  ammapar — Juist
OIMMCAHUSI PEATbHBIX IMPOLECCOB M SBICHHH
NIPY PELIeHNH 33j1a4, B TOM YHCIIe U3 APYruX
y4eOHBIX TIPEIMETOB;

- yMeTb OIEpUpOBaTh IOHATHSAMH: Tpad,
CBsA3HBIN Tpad, nmepeBo, Iwki, rpad Ha
IUTOCKOCTH; YMEHHE 33/1aBaTb M OIHCHIBAThH
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rpads Ppa3IUYHBIMU criocobamu;
HCIIOJNIb30BATh Tpadbl MPH PELICHUH 33/1a4;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHIMHU:
coYeTaHue, MepecTaHOBKa, YHCIIO COYECTaHUH,
YHCIO TepecTaHoBOK; OuHoM HproToHa;
YMEHUE TPUMEHAITh KOMOMHATOPHBIC (DaKThI
W pacCyXJeHUs JUIsl pelleHHs 3a/1a4;

-yMeTb OTepUpoBaTh MOHSATHSIMU:
HaTypaJbHOE YHWCIIO, IIEI0€ YHCIIO, OCTaTOK

o MOJIYJIIO, panroHaIbHOE YUCIIO,
HPPALUOHAIBHOE YHCIIO, MHOKECTBa
HaTypaJIbHBIX, LIEJIBIX, paluoHABHBIX,
JIEMCTBUTEIIBHEBIX qHCelT, yMEHHE
HCIOJIH30BaTh MIPU3HAKU JIEIIMMOCTH,
HaMMEHbIITUI o0rnit JNEUTEIb "

HauMeHbpllee oOmee KpaTHOE, aJrOpUTM
EBknuia npu peuieHny 3agay; 3HAKOMCTBO C
pPa3sNUYHBIMU  TO3UIMOHHBIMH  CHUCTEMaMU
CUHCIICHUS;

- YMeTh CBOOOJHO ONEpUpPOBATH MOHATHUAMH:
CTENIEHb C IIeNbIM IIOKa3aTeleM, KOpeHb
HaTypaIbHOU CTEICHH, CTEIICHb c
palMOHANBHBIM  IIOKa3aTeleM, CTENeHb C
JIeCTBUTEIHHBIM (BeI1eCTBEHHBIM)
noKazaresieM, JiorapuM 4UHCiIa, CHHYC,
KOCHHYC U TaHTCHC IIPOU3BOJIHOTO YHCIIA;

- yMeThb OIepUpOBaTh MOHSTHSMU:
TO/IECTBO, TOK/IECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
chucTeMa  ypaBHEHMH WM HEPaBEHCTB,
PaBHOCWIIBHOCTh yPaBHEHHUH, HEPAaBEHCTB M
CHCTEM, pallMOHANbHBIE, HWpPPalUOHAIbHEIE,
HIOKa3aTeNbHbIE, CTEICHHBbIE,
norapu(hMUIECKHE, TPUTOHOMETPUYECKHE
ypaBHEHHs, HEPABEHCTBA U CHCTEMbI; yMEHUE
peniate ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBI
C TOMOIIBIO PA3IMYHBIX IIPUEMOB; pellaTh
ypaBHEHHMsI, HEPABEHCTBA M CUCTEMBI C
rapameTpoM; TIPUMEHS T ypaBHEHHUS,
HEpaBEHCTBA, MX CHCTEMBl MJsI PELICHUS
MaTeMaTHYecKux 3aJad M 3aJad U3
pa3nuuHBIX oOOyacTeld HAayKM W pealbHOH
KU3HU;

-yMeTh CBOOOJHO OIEPUPOBATH MOHSATHIMHU:
rpapuk  QyHKIMM, oOparHas  GYHKIHA,
KOMIMO3UIKsT QYHKIUHA, JTuHeHHas (YHKIHS,
KBaZlpaTuyHasi QyHKIUS, CTeTIeHHas! () yHKIUS
C LEJBIM MOKa3aresieM, TPUTOHOMETPUYECKUE
¢yHKIUH, OOpaTHBIE TPUTOHOMETPHUECKUE
byHKIMH, roKa3aTesbHas u
JorapupMuIecKas (hyHKTIHNT; yMEHUE
cTpouTh rpaduku  (QyHKOWH, BBITOIHATH
npeoOpa3oBaHus rpadrKoB HYHKIHN;
YMEHHE HCIOIb30BaTh TpaduKku GyHKIMH 1uist
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U3Yy4eHMs TPOLIECCOB M 3aBUCUMOCTEH IpHU
pemieHnu  3ajad M3 JAPYTHX  y4eOHBIX
MIPEAMETOB U U3 pearabHOM KU3HU; BBIpaKaTh

dbopmynamu 3aBUCHMOCTH MEXKITY
BENTMYMHAMU;

yMEHHE CBOOOIHO OINEpUpPOBATH MOHSATHIMU:
YETHOCTh GbyHKIMH, MEPUOANIHOCTh
GbyHKIHNA, OTPaHUIEHHOCTh ¢byHKINN,
MOHOTOHHOCTb byHKIHH, 9KCTPEMYM

¢yHknuu, Hawmbonbpllee W HAMMCEHBIIEE
3HaueHMs (QYHKIMH Ha MPOMEXKYTKE; YMEHHUE
HPOBOJINTH UCCIIEAOBaHUE (DYHKITUH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA M TpaduKu
GyHKIMHA ~ JUIT pelIeHWs  ypaBHEHHH,
HEpaBeHCTB M 3aJad C IapamMeTpamy;
n300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH
MHOX€ECTBa pelLieHni YpaBHEHUH,
HEPAaBEHCTB U UX CUCTEM;

- YMETh CBOOOJHO OIEpUPOBATH MOHSATHSIMHU:
MIOCJIEI0BATENHHOCTD, apudmernyeckast
Iporpeccusi, TeOMEeTpUYecKas MpOrpeccus,
OeckoHeUHO YyObIBaroIIas TreoMeTpudecKas
IIporpeccus; yMeHHe 3a7aBaTh
MOCIIEIOBATEIHbHOCTH, B TOM 4YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (hOPMYI;

- yMeTh OTIepHpOBaTh MTOHATHSIMU:
HEMpephIBHOCTh  (PYHKIMH,  aCUMIITOTHI
rpapuka (GyHKOMHA, TIepBas ©  BTOpas
mpon3BoAHAs (YHKIMH, T€OMETPHUIECKUI |
¢busruecknit CMBICI IIPOU3BOAHOIM,
nepBooOpasHasi, OIpeeNeHHBIl HHTErpai;
yMEHHE HaxOAWTh AaCUMITOTHI rpaduka
(byHKLII/II/I, YMEHUE BBIYUCIIATH POU3BOAHBIC
CYMMBI,  TPOM3BEIEHHUsS, YaCTHOTO M
KOMITO3MIMY (DYHKIMH, HAXOOUTh YpaBHEHHUE
KacaresqbHOH K rpaguKy QyHKINM;

YMEHHE HCIIOJIb30BaTh MPOWU3BOMHYIO IS
uccieioBanus QYHKOUH, [UI1 HaXOXKICHHS
HaWJIy4IIero peuieHus] B MPUKJIAIHBIX, B TOM
qucie COIIMATBHO-9KOHOMHYECKHUX u
¢u3nveckux 3amadax, MIA  ONpeAeNeHUS
CKOPOCTH M YCKOPEHUSI; HAXOANUTh TUTOIAIH 1
00beMBl (UIYp C TOMOIIBIO HWHTErpaa;
NPUBOIUTE  TPUMEPHl  MaTEMaTH4eCKOTro
MO/IETTMPOBAHHUS c TIOMOIIIBIO
nuddepeHInaIbHBIX YPaBHEHUH;

- yMmeTh OIIepUPOBaTh TTOHSATHSIMU:
KOMILJIEKCHOE YHCIIo, CONpSKEHHBIE
KOMIUICKCHBIE YHCIIAa, MOAYIb M apryMEHT
KOMIUIEKCHOTO ~ 4mciia, QopMa  3amucu
KOMIUIGKCHBIX ~ 4Hcen  (TeoMeTphyecKas,
TPUTOHOMETpUYECKass | anreOpamueckas);
YMETh MIPOU3BOIUTD apugmMeTHIecKre
JIEWCTBHS €  KOMIUIEKCHBIMH  YHCIIAMH;
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MIPUBOJTUTH MIpUMEpPBI HCIOIb30BAHUS
KOMIIJICKCHBIX IHCET;

- YMETh CBOOOJHO ONEpUpPOBATH MOHATHAMHU:
cpenHee apudmeTnueckoe, MeuaHa,
Haubonplllee ¥  HAWMEHbIIES 3HAYCHHS,
pasmax, Jucrepcus, CTaHZIapTHOE
OTKJIOHEHHE Il  ONMCAaHWs  YHUCIIOBBIX
JTaHHBIX; yMeHHe HCCIIEN0BaTh
CTaTUCTUYECKHE J[aHHBIE, B TOM 4YHCIE C
NIPUMEHEHHEM TpaduueckuX METO[0B U
JNEKTPOHHBIX CPEACTB; rpaduaeckn
HCCIIeJOBATh COBMECTHBIE HAOMIOAECHHUA C
MOMOIIBIO  AMarpaMM  PacCeMBaHus U
JIMHEWHOW perpeccuy;

- YMeTb HaxXOAUTb BEPOATHOCTH COOBITHH c
UCIIONIb30BAHUEM  Tpa)UUecKuX  METOJIOB;
NPUMEHATh Ul peuieHus 3amad (GopMysibl
CIIOKEHUSI U YMHOXEHHS BEpOSTHOCTEH,
(dopMyny TOJHOM BEpOATHOCTH, (GOPMYITY
bepuynnu, koMOuWHaTtopHble  (aKkThl U
(bopMymBI; OLICHUBATh BEPOSITHOCTU
peaTbHBIX COOBITHH; YMEHHE OIepHUpOBATH
MOHATHAMU: ciryqaiiHas BEJINYMHA,
pacnpeneneHue BEPOSATHOCTEH,
MaTeMaTHYecKoe OXHWJAaHUE, TUCHEPCHs |
CTaH/IapTHOE OTKJIOHEHHUE CIIy4aiiHON
BEJIMYMHBI, (yHKIUM pacrpeaeneHus U
IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTENbHOTO U
HOPMAJIBHOTO  pAaCIpeieNeHuid;  yMEHue
UCIIOJIb30BATh CBOMCTBa U3y4YEHHBIX
pacrpeneneHuid  JUId  pelIeHus  3ajay;
3HAKOMCTBO C MOHATHSAMU. 3aKOH OOJIBIIMX
YKCeN, METOIbI BHIOOPOYHBIX HCCICIOBAHUI;
YMEHUE NPHUBOAUTH MPHUMEPHI MHPOSIBICHUSL
3aKOHa OOJIBIIMX 4YMCel B HPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJHO OIEpUpPOBATH MOHSATHIMU:
TOYKa, MpsMas, IMJIOCKOCTb, NPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKMH Yroji, ABYrpaHHbBIN
YTOJI, TPEXIPaHHBII Yroj, MepeceKaroInecs,
napaJulelIbHble M CKPEIIMBAIOIINECS MPSIMBIE,
HMapalyIeIbHOCTh M MEepHeHIUKYIIPHOCTD
OpAMBIX ¥ IUIOCKOCTEH, Yol MEXAy
OPAMBIMH,  yroll  MEXIy IpAMOA U
IUIOCKOCTBIO, YTOI MEXIy IUIOCKOCTSIMY;
YMEHHE HCIOJIb30BaTh NPU PEIICHUH 3a1ad
n3y4deHHbIe (aKThl U TEOPEMbI INIAHUMETPHH;
yYMEHHE OILIEHHBaTh pa3Mepbl OOBEKTOB B
OKpPYXAIOIIEM MHpPE; YMEHHE OIEpUpOBATh
TOHSTHSMHU: MHOTOTpaHHUK, ceueHue
MHOTOTPaHHHUKA, TIPaBIIIbHBIN
MHOTOTPaHHUK, IPU3Ma, THpaMuaa, Gurypa u
IIOBEPXHOCTb Bpali€HUsA, HUJIHUHAP, KOHYC,
map, cdepa, pasBepTKa  ITOBEPXHOCTH,
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CeUYCHHsI KOHYCa M IHJIMHpPA, NapaieiabHbIe
OCH WIM OCHOBaHMIO, CEYEHHE IMIapa,
IUIOCKOCTB, Kacarommasics cepbl, HWINHIPA,
KOHYcCa; yMeHHe CTPOUTH cedeHne
MHOTOTPaHHHKA, n300paxkarhb
MHOTOTPaHHUKH, (UTYpBl W TOBEPXHOCTH
BpallleHUs, WX CEYCHUS, B TOM UHCIE C
MIOMOIIBIO JJIEKTPOHHBIX CPEJICTB; YMEHHE
NPUMEHATh  CBOWCTBA  TEOMETPUUECKHX
¢uryp, caMOCTOSTENbHO (OPMYITHPOBATH
OIpe/IeNICHUs] U3ydaeMbIX (UTYp, BBIIBHIATH
THUIIOTE3bI (6] CBOMCTBax n IMpU3HaKax
TeOMETPUYECKUX (HUTYP, 0OOCHOBBIBATH WITH
ompoBepraTb ~ MX; yYMEHHE  HPOBOJHTH
kinaccuukanuio  GUryp 1O  pasInuHbIM
NpU3HAKaM,  BBINONHATH  HEOOXOAUMBIC
JIOIIOJIHUTEIIbHBIE TOCTPOCHHS;

- yMeTb CBOOOZHO OIEpUPOBATh MOHATUSAMH:
wromans Gurypsl, 006eM (UTYpHI, BEITHIHHA
yIJla, pacCTOSHHE OT TOYKU 10 IUIOCKOCTH,
paccTosiHie MEXAY NPSAMBIMH, PACCTOSHHE
MEXIY IUIOCKOCTSIMH, IUIOMAAb  CQEpsl,
IUIOLIAb TTOBEPXHOCTH MUPAMUJBI, ITPU3MBI,
KOHYyCa, WIAHIPA, 00BeM KyOa,
TPSMOYTOJIBEHOTO napajienenumnena,
NUPaMUIBI, TPH3MBI, LWIHHApPA, KOHYCa,
nrapa; yMEHHE  HAaxOAWTh  OTHOIICHHE
00BeMOB IOIOOHEIX HUTYP;

- YMeTh CBOOOJHO OIIEPUPOBATH MOHATHIMU:
JIBHXKEHHE, napanienbHbIit nepeHoc,
CHUMMETpHsI Ha IUIOCKOCTH M B TIPOCTPaHCTBE,
IOBOPOT, nmpeoOpa3oBaHue no1o00us,
nofoOHble (UTypBl; yMEHHE paclio3HaBaTh
paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YHCIIC B
NPUPOJIE, MCKYCCTBE, apXUTEKType; YMEHHE
UCIIOJIb30BAaTh I'€OMETPUYCCKUE OTHOILICHHS,
HAXOJUTh  TCOMETPUYECKUE  BEIUYHHEI
(umHa, yrom, IIOMmIaAb, 00BEM) TpHU
pelieHHH  3amady M3 JOPYIUX  y4eOHbBIX
NPEeIMETOB U U3 PeabHON KHU3HHU;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHSIMU:
NPSMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOD,
KOODJMHATH TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpA Ha
YHCIIO, pa3lIoKEHUE BEKTopa Mo 0asucy,
CKaJLIpHOE MIPOU3BENICHHE, BEKTOPHOE
MPOM3BEJCHUE, Yrojll MEXIy BEKTOpPaMU;
YMEHHE  HCIOJb30BaTh  BEKTOPHBIA |
KOODJMHATHBIA ~ METOJ A peLICHHs
TEOMETPUYECKUX 3amad W 3a1a4 JAPYTHX
y4eOHBIX NPEIMETOB; OIIePUPOBATH
MOHATHUSIMU: Matpurna  2x2 u  3x3,
OTPE/IETUTENIb  MATPHIBI, TEOMETPHUYECKHIA
CMBICIT ONIPENeITTUTES;
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- YMCTb MOJCIHUPOBATH PCAJIbHBIC CUTYyallUU

Ha  fA3bIKE  MAaTeMaTHKH,  COCTaBIATh
BBIPD@KCHUS, yPABHCHNUS, HEPAaBEHCTBA M WX
CHCTEMBI IO YCIOBHMIO 3aJaud, HCCIEIOBATh

IIOCTPOCHHBIE MOACIN C HCIOJBb30BAHUEM

anmapata  anreOpsl,  MHTEPHPETUPOBATH
MTOJTy4EHHBIN pe3ynbTarT; CTPOUTH
MaTeMaTHYecKue MOJEIH C  ITOMOIIBIO
TEeOMETPUUECKUX MOHATUH U  BENHYHH,

pemiate CBSI3aHHBIE C HUMH HPAaKTHYECKHE
3a[a4d; COCTABIATh BEPOSTHOCTHYIO MOJENb
51 HHTEPIPETUPOBATH 10JIy4EHHBIN
pe3ynbTaT;, pemarb NpUKIaJHbIe 3aJadu
CpPEeICTBAMU MAaTe€MaTU4YECKOrO aHalW3a, B
TOM YHCIIE COLMAIBbHO-3KOHOMHUYECKOTO U
(hU3MUECKOTO XapaKTepa;

- yMeHHe BBIOMpaTh MOAXOAAIIMN METO s
peleHust 3aJayd; MOHUMAaHHE 3HAYUMOCTH
MaTeMaTUKH B H3Y4EHUHM MPHUPOJHBIX U
OOIIECTBEHHBIX ~ NPOLECCOB U SIBJICHHH;
YMEHHUE paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTeMaTHKHU B UCKYCCTBE, YMEHHE IIPUBOIUTH
IpUMEPBI OTKPBITHI

poccuiickof M MHUpPOBOM MaTeMaTHYECKOU

MaTEMaTHYCCKHUX

HayKH
OK 02 Hcmoms30Bath B obmactu meHHOCTH Hay4YHOTO | - yMETh OTIepUpPOBATh TIOHATUSMU:
COBpEMEHHBIE CPEICTBA | TO3HAHMUSL: paunoHanbHass ~ (QyHKUUS, TOKa3aTelbHas
TIOWCKA, aHAIHM3a U -cpopMupoBaHHOCTH GyHKIHA, CTETICHHAS GbyHKIRA,
MHTEPIPETALIH MHUPOBO33PEHUS, norapumMuyueckas byHKIMSA,
nHpOpMaIuH, U COOTBETCTBYIOIIIETO TPUTOHOMETpUYECKHe (QYHKIMH, OOpaTHbIE
UH()OPMAIMOHHBIE COBPEMEHHOMY YPOBHIO Pa3BHUTHs | (QYHKIWH; yMEHHE CTPOUTH  rpaduKu
TCXHOJIOIMH JJIs HayKu U O6HleCTBeHHOI‘/II IpaKTHUKH, U3Y4YCHHBIX d)yHKHHﬁ, HCII0JIb30BATh
BBIIIOJIHEHUA 3a1a4 OCHOBaHHOTO Ha JIMAJNIOTe KYJIbTYp, | TpadUKH TpU HW3y4EHHUH TMPOLIECCOB U
npodeccHOHaIbHOM CIOCOOCTBYFOIIIETO OCO3HAHMIO | 3aBHCHMOCTEH, TpH pemeHHH 3amad U3
JeATEeNbHOCTH CBOETO MeCTa B MNOJUKYJIBTYPHOM | OpPYrMX Yy4eOHBIX NPEIMETOB W 3ajady U3

MUpE; peanbHOW JKM3HM; BbIpaXarh (opmynamu

- COBEpIIECHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM  KyJIbTYpBl  Kak
CpEACTBAa B3aUMOJCHCTBUS MEXKAY
JIFOIBMU U TTO3HAHUS MHUPa;

- OCO3HaHUE LEHHOCTU Hay4yHOU
JIeSITENbHOCTH, TOTOBHOCTh
OCYIIECTBISITH  IPOEKTHYIO |
UCCIIEA0BATENbCKYIO JIESTEIbHOCTD

MHAWBUAYAJIIbHO U B T'PYIIIC.

Osnazgenue YHHBEPCaTbHBIMU
Y4EOHBIMH MO3HaBaTEIbHBIMHU
NEHCTBUSIMHU:

B) pabota c nH(pOpMAaIHEH:

- BII3JIETh HaBBIKAMHU TMOJYYEHUS
uHQOPMalMM M3  HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSTEIBHO

OCYLICCTBIIATH ITOUCK, aHaJIn3,

CUCTEMATU3all IO u

3aBUCUMOCTH MCIKIY BCIIMYNHAMMU,

- yMeTh
TOXJIECTBO,

OIlEepUpOBaTh HOHATHSAMU:
TOKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
YpaBHEHUH U HEPaBEHCTB,

PaBHOCUIIbBHOCTDb ypaBHCHI/If/'I, HCPABCHCTB U

CUCTEMA

CHCTEM, palMOHAIbHBIC, HpPPaLUOHAIIbHBIC,
MoKa3aTesbHbIE, CTEIICHHEIE,
sorapu(MUYECKHE, TPUTOHOMETPUUYECKHE

YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI; YMETh
pemaTh ypaBHEHHs, HEPAaBEHCTBA U CHCTEMBI
C TIOMOIIBI0 PA3IUYHBIX IPUEMOB; pelIaTh
YpaBHEHHSI, HEPAaBEHCTBA W

MMPUMCHSATH

CHCTEMBI C
apaMeTpoM; ypaBHEHUA,
HEpaBEHCTBA, WX CHCTEMBI

MAaTEMaTHYCCKUX 3aJ1a4 u

JUI1  pelleHHs

3ama4 U3
pa3nuuHBIX oO0yacTell HaykHM W pealbHOM
JKU3HY,
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HUHTEPIPETALUIO nHpOpMaIn
pasNMYHBIX  BHIOB U (opMm
MIPE/ICTABIICHHS;

- co3JaBaTh TEKCTHl B Pa3IMYHBIX
(opmarax c yd4eTOM Ha3HAYECHUS

- YMCTb CB060)1H0 OIICPUPOBATH MMOHATHAMMU:

JIBIKEHHE, TapaIenbHbIi epeHoc,
CHMMETPHSI Ha TUIOCKOCTH M B IIPOCTPAHCTBE,
MTOBOPOT, npeoOpa3oBaHue mo1o0us,

nonoOHble (QUTYpBI; yMeThb pAacIO3HABATh

uHbopMaIuu " [eJICBOM | paBHbBIC W MOJOOHBIC (BUTYPBI, B TOM YHCIIC B

ayIUTOPUH, BBIOWpAsl | TPHUPOJE, HCKYCCTBE, apXHUTEKType; YMETh

ONITHMAJIBHYIO ($opMy | HCHONB30BaTh I'€OMETPHYECKHE OTHOIICHUS,

NIPE/ICTABIICHHS Y BU3YalM3allnH; HAXOJUTh  TEOMETPHUYCCKHE  BEIHYHHBI

- OILIEHUBATH JIOCTOBEPHOCTh, | (mWHA, Yroi, IUIOMIagh, OOBEM) TIpH

JETUTUMHOCTh HMH(pOpMAllMK, e¢ | pemIeHHH 3aJad U3 JpYyruX  y4eOHBIX

COOTBETCTBHEC IIpaBOBbIM u NpeaAMeETOB U U3 peanLHoﬁ KHU3HU

MOPAaIEHO-3TUYECKUM HOpMaM;

- UCIIOb30BATh cpencraa

MH(OPMAIIMOHHBIX u

KOMMYHHKAIIMOHHBIX ~TEXHOJIOTHI

B pelIeHnn KOTHUTHBHBIX,

KOMMYHHKaTHBHBIX U

OpraHU3alOHHBIX 3amadq c

COOJI0/IEHHEM TpeboBaHuit

JPrOHOMUKH, TEXHUKH

0e30MacHOCTH, TUTHEHBI,

pecypcocOepeKeH s, PaBOBBIX H

ITUYECKUX HODM, HOPM

WHPOPMAIIMOHHON 0e30IaCHOCTH;

- BIIAJIETh HaBBIKAMH

pacro3HaBaHUsI U 3aIIUTHI

uHbopManuy, WHGHOPMAINOHHON

0€30MacHOCTH INYHOCTH
OK 03 IInanupoBats 1 B obnactu JIyXOBHO- | - YMETh OIepupoBaTh MOHATUSAMU:
pean30BbIBATH HPaBCTBEHHOTO BOCIIUTAHMS: paloHaBHEIE, HppALHOHAIIBHEIE,
COOCTBEHHOE -- c(OPMHUPOBAHHOCTL | TOKa3aTelbHBIC, CTETICHHBIE,
npoQeccCHoHaNbHOE 1 HpPaBCTBEHHOT'O CO3HaHWs, | JorapupmMuyecKue, TPUTOHOMETPHYECCKHE
JMYHOCTHOE Pa3BUTHE, 9TUYECKOTO ITOBEICHUS; YpaBHEHHS 1 HEPABEHCTBA, UX CHCTEMBI;
HpeIIPUHIMATENIBCKYIO | - CIOCOOHOCTD OLICHUBATh | -  yMeTh OIlepUPOBaTh HOHATHSMU:
JeATEINbHOCTD B CHTYaLHUI0 u NPUHAMATh | MHOTOIPaHHUK, CEYCHHE MHOTOIPaHHHKA,
npodeccnoHaIEHON OCO3HaHHBIE penieHus, | Kyb, mapajuienenuien, Mpu3Ma, MUpaMuma,
cdepe, UCIONB30BaTh OPHEHTHPYSICb ~ Ha  MOpPaIbHO- | (urypa u moBepXHOCTH BpAILCHUs, LHUIMHID,

3HAHMS 10 PUHAHCOBOH
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX

HPaBCTBEHHBIE HOPMBI U IECHHOCTH;
- OCO3HAaHHE JIMYHOTO BKJaga B
IIOCTPOEHUE YCTOMYUBOTO
Oymymero;

- OTBETCTBEHHOE OTHOLICHHE K
CBOUM POJHMTENSM U (WJIN) JPYruM
YJIeHaM CEMbH, CO3JaHUI0 CEMbU
Ha OCHOBE OCO3HAHHOTO IIPHHSATHUS
LIEHHOCTEH CEeMEHHON JKM3HU B

COOTBETCTBUM €  TPaJAULUIMH
HapoaoB Poccuu;
OBnaaeHue YHUBEPCATbHBIMHU

PETYISATHBHBIMU I€HCTBUAMU:
a) CaMOOpTraHU3aLusl:
- CaMOCTOATENIBHO OCYLIECTBIATD

IMMO3HABATCIIbHYIO JACATCIBbHOCTD,

chepa, cedeHuss (UTYpbI
BpALCHMs, IIOCKOCTh, Kacaromascsi chepsl,

muiInHApa, KOHYCa, IUIoMmalAb ITOBEPXHOCTHU

KOHYC, Iap,

MUPaMUIbI, TNPHU3MBI, KOHYyCa, IMIHH/PA,
TUIOIIA/Th chepsl, 00beM KyOa,
TPSAMOYTOIBEHOTO HapauiesIeuIesa,
OUPaMUIBl, TMPH3MbI, [WIXHIpPA, KOHYCA,

apa; yMeHue n300pakaTb MHOTOTPaHHUKH U
UX CEYeHHsd OT
PYKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
yMeTb
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE;
YMETb pacro3HaBaTh
MHOTOTPaHHHKH;

- yMeETb
MIPSMOYTOJIbHAS

MOBCPXHOCTU BpallCHUA,

u 3JEKTPOHHBIX CPEJCTB;

IIpaBUJIbHBIC

OInepupoBaTh MIOHATUSIMU:

CUCTEMA KOOpAWHAT,
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BBIABISITH TPOOJIEMBI, CTaBUTh W
(hopmynrpoBats COOCTBEHHBIE
381291 B o0pa3zoBaTeIbHON
JeATeNbHOCTH W KU3HEHHBIX
CHUTYaIHsAX;

- CaMOCTOSITENBHO  COCTaBIISITH
IUIaH  pelieHus] TNpoOJeMbl ¢
pecypcos,
BO3MOXKHOCTEH U

Y4eTOM  MMEIOIIUXCS
COOCTBEHHBIX
MPEANOYTEHUH;
- JaBaTb  OLCHKY  HOBBIM
CHUTYaIISIM;

CIocoOCTBOBATH (HOPMHUPOBAHUIO U
MPOSIBJICHUIO MIMPOKOW 3PYIUINN
3HAHUM,

CBOU

B pa3HBIX OONACTIX

MOCTOSIHHO TIOBBIIIATH
o0pa3oBaTeNnbHBIA U KYyIbTYPHBIN
YPOBEHb;

0) cCaMOKOHTPOJIB:

HCIIONB30BaTh MPUEMBI peIICKCHI
JUIL OLEHKH CHTyallud, BBIOOpa
BEPHOTO PELICHHUS;

- YMEThb OILICHUBATh

CBOCBPEMECHHO

pUCKH U
MPUHUMATh
pelIeHus TI0 UX CHIDKEHHUIO,

B) SMOIIMOHAIEHBII WHTEIUICKT,
MIpeIoJIaratoIii
c(OpPMHUPOBAHHOCTE!

BHYTpPEHHEN
BKJIFOYAOII el

MOTHBAIIUH,
CTpeMJIeHHe K
JOCTHKEHUI0 ULEIM U YCHExXy,
OIITUMU3M, WHUIUATUBHOCTD,
yMCHI/I€ )IeﬁCTBOBaTL, ucxond wus
CBOMX BO3MOXKHOCTEH;
BKJIFOYAIOIIEH
IIOHUMATh

COCTOSAAHUC

- SMIATHH,
CIIOCOOHOCTh

SMOLIMOHAILHOE
JOPYTHX, YYUTBIBATH €r0  TPH
OCYIIECTBJICHUH KOMMYHHUKAI[MH,
CIOCOOHOCTh K COYYBCTBUIO H
COTIEPEKMBAHUIO;

- COLIMAIBHEIX HaBELIKOB,
BKJTIOYAOIIHMX CIIOCOOHOCTH
BBICTPanBaTh OTHOILIEHUS c
JPYTUMHU  JIIOABMH, 3a00THTHCS,
TPOSIBJIATH WHTEPEC W pasperiarh

KOH(QIIUKTHI

KOOpAWHATBI TOYKH, BCKTOpP, KOOPAWHATHI

yromn
BEKTOPOB,

BEKTODA,
MEXIY

CKaJISIPHOE TIPOU3BENICHNE,
BEKTOpaMH,  CyMMa
MIPOM3BECHUE BEKTOPA Ha YNCIIO; HAXOIUTBH C
MIOMOIIBI0 M3YYEHHBIX (POPMYIT KOOPAMHATHI
CepeqUHbl  OTPE3Ka, pACCTOSIHUE MEXAY
JIBYMsI TOYKaMHU

OK 04 D¢ dexTrBHO
B3aUMOJEUCTBOBATh U
paboTaTh B KOJUICKTUBE
M KOMaH/1e

TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITCIIBHOCTH i
CaMOOIIPENIEICHUIO;

-OBJIaJICHNEC HaBBIKAMH Y4eOHO-
WCCIIEI0BATENBCKOM, MPOEKTHOU U
COLIMAJIbHOM JIeATENNHbHOCTH,

OBJ'Ia,Z[GHI/IG YHUBCP CAJIIbHBIMU

- YMETh MOHATUSAMU:
CIIyJaifHBII OMBIT W CIy49ailHOEe COOBITHE,

BEPOATHOCTDH cnyqaﬁHoro CO6LITI/I$I; YMETH

OIEeprupoOBaATH

BBIYHUCIISITE BEPOSITHOCTh C HCIIOIB30BAHHEM
rpaduIecKuX METOI0B; MPUMEHSTEH (HOPMYITBI
CIIOKEHUS

U YMHOXEHHUS BEpOSTHOCTEH,

KoMOuHaTopHble (akTel ¥ (HOPMYIBl TpH
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KOMMYHUKATHBHBIMY JICHCTBUSIMHU:
0) COBMeCTHAs IeSITEIbHOCTD:

- TIOHMMaTh ¥  HCIOJb30BaTh
MPEUMYyIIeCcTBa
WHIUBHYaTIbHOM PaboThI;

KOMaHJHOH U

- TpUHUMATh IeTM COBMECTHOM
JIeSITeNbHOCTH, OPTaHU30BHIBAThH U
KOOPJIMHHMPOBATh JACHCTBHA IO €e
JOCTHMKEHHIO: COCTAaBISITh  ILIaH
JICHCTBUM, paclpenensiTh poiu C
Y4€TOM  MHEHUI
o0cyxaaTh

COBMECTHOI paboTHI;

- KOOpAMHHPOBATH H BbINIOJHATH

YYaCTHHKOB
pe3ynbTaThl

paboTy B YCIOBHSAX PpeaTbHOIO,

BUPTYaIbHOTO u
KOMOHMHHPOBaHHOTO
B3aMMO/CHCTBUS;

- OCYIIECTBIIATH  TO3UTHUBHOE
CTpaTeTHYeCcKoe  MOBEJEHHE B

Pa3IMYHBIX CUTYAIUSIX, MPOSBIATH
TBOPYECTBO M BOOOpakeHUE, OBITH

pelIeHNH 3a7ad; OLICHUBATh BEPOSTHOCTU
peanbHBIX  COOBITHI;  3HAKOMCTBO  CO
CITyJaifHBIMH BEINYNHAMU; yMeHHe
MPUBOAUTE IPUMEPHl NPOSBIECHUS 3aKOHA
OompmIMX ~ YuCenl B TPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOJHO OIEpPHUPOBATH MOHSATHIMHU:
CTENEHb C IIEIBIM IIOKa3aTeleM, KOpEHb
HaTypaJIbHOU CTETIeHH, CTENeHb c
palMOHANBHBIM  ITOKa3aTeseM,

HeﬁCTBHTeHLHLIM (BCmeCTBeHHLIM)

CTCIICHb C

mokasareieM, Jorapudm dYWcia, CHHYC,
KOCHHYC W TAaHT'€HC MPOU3BOIBEHOTO YHCIIA;

- YMeTh CBOOOJHO ONEPUPOBATh MOHATHAMU:
rpapuk  ¢yHkumu, oOparHas — GYHKIHSA,
KOMITO3MLIMST (DYHKLUHA, JIMHEIHAs (QYHKIHS,
KBaJ[paTuyiHasi QyHKLUS, CTerneHHas () yHKIUS
C LIEJIBIM [I0KA3aTesIeM, TPHTOHOMETPHIECKUE

¢yHKIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE

byHKIUH, MOKa3aTeIbHas U
norapumMuydeckas (QyHKIHNU; YMETb CTPOUTH
rpadukn GYHKIHH, BBINOJIHATh

WHUITATUBHBIM. npeoOpazoBanus rpadhuKoB QyHKITHIT;
OsnaneHue YHUBEPCAIBHBIMH | - YMETh UCIIOJIb30BaTh rpadMKu QyHKIUH 11st
PETYIATHBHBIMU IEHCTBUAMHU: U3Y4YEHHUs] TPOIECCOB M 3aBHCHUMOCTEH IpH
T) IpUHATHE ce0s U OpYyTUX JTIOACH: | pemieHnu 3amad W3 JAPYTUX  y4eOHBIX
- IPUHUMATh MOTUBBI M apTYMEHTHI | TPEIMETOB M U3 PEaTbHOW >KU3HH; BBIPAXKATDH
Ipyrux JnoAed mpu  aHammse | (opMynamu 3aBUCHMOCTH MEXTY
pe3yJIbTaToB ACATENHLHOCTH; BEJINYNHAMU;
- TIpU3HaBaTh CBOE IIPaBO M MpaBO | - CBOOOJHO  ONEPUPOBATH  MOHSATHSIMU:
JPYTUX JIIOJIel Ha OIIMOKHY; YETHOCTh ¢byHKIIH, MIEPUOANIHOCTh
- pa3BUBaTh crocoOHOCTh | (yHKIUH, OTPaHUYEHHOCTh byHKIMH,
IMOHUMATh MHUP C MO3ULMH JAPYTrOoro | MOHOTOHHOCTh byHKIH, OKCTPEMYM
YyeJoBeKa ¢yHKIMKA, HauOonbllee W HaWMEHbIIee
3Ha4YeHUs (QYHKIMHM Ha NPOMEXYTKE;, yMETb
MIPOBOANTH HCCIEeNOBaHNe (PyHKIINMY;
- YMEThb HCIIOJIb30BaTh CBOMCTBA M TpaduKu
GyHKIMA  JUIT pelIeHUs  ypaBHEHHI,
HEpaBeHCTB M 3aJad C IapamMeTpamuy;
n300paxaTb Ha KOOPAWHATHOW INIOCKOCTH
MHOX€ECTBa pelieHni YpaBHEHUH,
HEpaBEHCTB M UX CHCTEM
OK 05 OcymiecTBisaTh B obmactu ACTETHYECKOTO | - YMETh OIIEPHPOBATH IOHATHAMH: CpeIHee
YCTHYIO ¥ IHCBMEHHYIO | BOCIHTaHUSI: apudmeruueckoe, MeauaHa, HauOonbllee U
KOMMYHHUKAIMIO Ha - DCTETMYECKOE OTHOIICHWE K | HauMeHbIIee 3Ha4YeHWus, pa3Mmax, IAHUCIEpCus,

rOCYAapCTBEHHOM
si3pIKe Poccuiickoii
®denepanyivl ¢ yueTom
oco0OeHHOCTelH
COIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTA

MHpY, BKJIIOYas 3CTETHKY OblITa,
Hay4HOTO u
TBOpPYECTBA,

TEXHUYECKOTO
Tpyna o
OOI1IECTBEHHBLIX OTHOLIEHHIA;

- CIOCOOHOCTH

CIopTa,

BOCIPUHUMATD
pa3iawdHBIE  BUABI  HCKYCCTBA,
TPaJUIMA ¥ TBOPYECTBO CBOETO U
JPYTHX HapoJIoB, OIIYIIATh
SMOIIHOHAIIFHOE BO3JICHCTBUC

CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMeHHe HMHTEPIIPETHPOBATh
WH(OpPMAIHIO, TPEACTaBICHHYIO B TabInIax,
Ha JWarpaMMmax, TpajukaxX, OTPaKArOIIYIO
CBOMCTBA pEalbHBIX IMPOIECCOB M SIBICHHI;

W3BJIEKATh,

MPEACTABIATh WHPOPMANHIO C TOMOIIBI0
TaOJIHIY u arpamm; HCCIIEIOBATH
CTaTHCTHYECKHE JaHHbIE, B TOM YHCIIE C

MPUMCHCHHUEM r‘pa(bnqecxnx METOAOB H
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HCKYCCTBA,
- YOSXKJEHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH )54 oOrmrecrea
OTCYECTBEHHOTO W MHPOBOTO
UCKYCCTBA, STHHYECKUX
KYJIbTYPHBIX TpaIUIHN u

HapOJHOr0 TBOPUYCCTBA,

- TOTOBHOCTb K CaMOBBIPAXXCHUIO B
Ppa3HbIX BUIaX HCKYCCTBA,
CTPEMIJICEHUE TIPOABIATH KadyeCTBa

TBOp‘IeCKOﬁ JIMYHOCTH;

QJICKTPOHHBIX CPCACTB,
- YMETb ONE€pupoBaTh IMOHATUAMHU: TOUYKA,

npsAMasi, IUIOCKOCTb, MIPOCTPAHCTBO,
JIByTpaHHBIN yrod, CKpEIIMBaIoIINeCs
IpsIMBIE, NapauIeIbHOCTD u

MePIEeHANKYISPHOCTD MPSAMBIX U MIOCKOCTEH,
YroJ MEXAY MPSAMBIMH, YIOJI MEXIY IMpsMOn
U TUIOCKOCTBIO, YTOJl MEXIY TIIOCKOCTSIMH,
pacctosHue OT TOYKH [0
paccTosiHHE MEXIy NPSMBIMH, pPacCTOSHHE

MCIKIY IUIOCKOCTAMU;

IIOCKOCTH,

OBHa)]CHI/IC YHUBEP CAITbHBIMHU - YMETbH HCIIOJIB30BaTh IPU PEHICHHUH 3aaad

KOMMYHHKaTHBHBIMH JCUCTBUSIMH: | HW3y4eHHbIE (AaKTHI ¥ TEOPEMBbI INITAHUMETPHUH;

a) obmieHne: YMEHHE OLIEHMBaTh pa3Mepbl OOBEKTOB

- OCYILECTBIISITh KOMMYHHUKALIUU BO | OKPY’KaIOILEro Mupa

BCeX cepax KHU3HU;

- pacrio3HaBath  HeBepOalbHbBIE

cperctBa  OOIIEHMs, IOHMMATh

3Ha4eHHE COLUAJbHBIX 3HAKOB,

pacro3HaBaTh MIPEAIOCHIIKI

KOH(IIMKTHBIX CUTYalni "

CMSIT9aTh KOH(IMKTHI;

- Pa3BEpHYTO W JIOTWYHO H3JIaraThb

CBOIO TOYKY 3peHust c

UCTIONIb30BAHIEM SI3BIKOBBIX

CpeIncTB
OK 06 [IlposiBnsith | -  OCO3HaHWE  OOYy4YaIOIIMMHUCA | - YMETh OIepupoBaTh MOHATUSAMU:
Tpa’KAAHCKO- poccuiickoi TPAXAAHCKON | MPsAMOYToJbHast cUCTEMA KOOpPJIMHAT,
MaTPUOTUYECKYIO WJIEHTUYHOCTH; KOOPJIMHATHl TOYKH, BEKTOp, KOOPAWHATHI
HO3UIIMIO, - LeJCHANpaBICHHOE Da3BUTHE | BEKTOpa, CKAIPHOC IPOU3BEACHME, Yroi
JIEMOHCTPHPOBATH BHYTPEHHEW MO3HIIMH JIMYHOCTH Ha | MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,

OCO3HAHHOE ITIOBEIECHUE
Ha OCHOBE
TPAAUIHOHHBIX
00111€YETI0BEYECKUX
LICHHOCTEH, B
quCIIe c

TOM
Y4ETOM
rapMOHU3AIHH
MCKHAIMOHANBHEIX —~ H
MEXPETUTHO3HBIX
OTHOIIICHUH,
NPUMEHSTh CTaHAAPTHI
QHTUKOPPYIIIHOHHOTO
IOBEACHUS

OCHOBE  JYXOBHO-HPaBCTBEHHBIX
LIeHHOcTel HaponoB Poccuiickoit
Odenepaliyi,  UCTOPUYECKHX U
HAIIMOHABHO-KYJIBTYPHBIX
Tpaauuui, (dhopmMupoBanue
CHCTEMEl 3HAYUMBIX IICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO
MHUPOBO33pEHUS,

3KOJIOTHYSCKOM

IIpaBOCO3HAHUA,

KYJIBTYpHI,

CITOCOOHOCTH ~ CTaBHTH ocim U

CTPOUTH KU3HCHHBIC IIJIaHBI;

B YacTH TPaKIAaHCKOTO
BOCIIUTAHUSA:

- OCO3HaHHE CBOHX
KOHCTUTYIIUOHHBIX npas u

06H3aHHOCTeﬁ, YBAXXCHUC 3aKOHA 1

TIPaBOTIOPSIIKA,;
- MIPUHSTHE TPaAUIIHOHHBIX
HallMOHAILHBIX,
00I11IeueI0BEYECKUX
FyMaHI/ICTI/I‘ICCKI/IX u

JACMOKPATUICCKUX HeHHOCTeﬁ;

IPOM3BE/ICHIE BEKTOpA Ha YHCIIO; HaXOAUTh C
MIOMOIIBI0 M3Yy4EHHBIX (POPMYNT KOOPIUHATHI
CEpelMHBl  OTpEe3Ka, PACCTOSIHHE MEXIY
JIBYMsI TOUKaMH;

-yMeTh BBIOMpATh TMOIXOMAMINN H3yYECHHBIH
METOJ| JUIsl pELIEHHs 3aaud, paclo3HaBaTh
MareMaTuueckue (akThl ¥ MaTeMaTHYeCKUe
MOJIEIM B TPHUPOAHBIX M  OOMIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; yMEHHE IPHUBOAUTH
IpUMEPBI OTKPBITHI

pOCCHIICKO M MHUpPOBOM MaTeMaTHYECKOU

MaTeMaTHYCCKHUX

HayKH.
- YMETh OIepupoBaTh
CIly4allHBIN ONBIT W CIIy4aifHOe COObITHE,

IIOHATHAMMU

BEPOSITHOCTh CITy4alHOTO COOBITHS; YMETh
BBIYHCIIATE BEPOSITHOCTh C HCIOJIH30BAaHUEM
rpadu4ecKux METOJI0B; MPUMEHSThH (HPOPMYJIBI
CIIOKEHUSI W YMHOXXEHHS BEpOSTHOCTEH,
KoMOuHaTopHbie (akTel ¥ (OPMYJIBl TpU
pelIeHnN 3a/1ad; OLEHHWBAaTh BEPOSTHOCTH
peanbHBIX ~ COOBITHIf;  3HAKOMCTBO  CO
CITy4aiiHbIMHU

BCIIMYMHAMMU, YMEHHUE

NpUBOAUTL TMPUMEPHI IMPOABJICHHA 3aKOHA
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- TOTOBHOCTH  MPOTHBOCTOSTH
HJICOJIOTHH 9KCTPEMHU3MA,
HaI[HOHAJIN3Ma, kceHodoouu,
JUCKPUMUHAIIMHA TI0 COIUATBHBIM,
PeUTHO3HBIM, PacoBbIM,
HAIIMOHAJLHBIM PU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
JIeATEILHOCTh B HWHTepecax
TpaXXIaHCKOTO 0011ecTBa,
Y4acTBOBaTh B CAMOYVIIPABICHUH B
001Ieo6pa3oBaTenbHOM
OpraHu3anuu " IE€TCKO-
FOHOIIIECKUX OpPTaHM3AIHAX;

- yMEHHE B3aWMOJICHCTBOBATh C
COLMAIBHBIMA ~ HMHCTHUTYTaMH B
COOTBETCTBHH C WX (PYHKIUSIMHU H
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHHTapHOH u
BOJIOHTEPCKOH JEATEITLHOCTH;
MaTPUOTHIECKOTO BOCTIUTAHHUSA:

- c(hOpPMUPOBAHHOCTH POCCUICKOM
TpaXIaHCKOH HJICHTHYHOCTH,
MaTPUOTU3MA, YBAKEHHUS K CBOEMY
HApOJy, YYBCTBA OTBETCTBEHHOCTHU
nepen PonuHoi, ropaoctu 3a cBo
Kpaii, cBOO PoauHy, cBOM SI3BIK U
KYJIbTYpY, HPOIIJIOE W HACTOsIIee
MHOTOHAI[HOHAIBHOTO Hapona
Poccun;

- LEHHOCTHOE OTHOIICHHE K
TOCYTapCTBEHHBIM CHUMBOJIaM,
I/ICTOpI/I‘IeCKOMy u HpI/IpO]lHOMy
HACJIC/IMIO, MaMsATHHKaM,
TpagumusM  HapomoB  Poccum,
nocrrkenussMm  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX H
TpyAe;

- HaeiHas yOEXKIEHHOCTb,
TOTOBHOCTB K CITY’KCHHIO U 3aI[UTE
OrteuecTBa, OTBETCTBEHHOCTH 3a

ero cyan0y;

OCBOCHHBIE 00yJarouMucs
MEXKIpEIMETHBIE ~ TOHATHA U
YHHBEpCaJIbHBIE yaeOHbIe
JIeHcTBUS (perynsaTHBHEIE,
TIO3HABATENbHBIE,
KOMMYHUKaTHBHBIE);

- CIOCOOHOCTh HX HCIIOJb30BAHHUS
B MO3HABATEJILHOM M COIMAJIbHOMI
MpaKTUKeE, TOTOBHOCTh K
CaMOCTOSITETEHOMY

IJIAaHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOi JIeSITeNbHOCTH,
OpraHu3aluu yaeOHOTO

OOIBIINX qHcel B
OOILECTBEHHBIX SIBIEHUAX

MIPUPOTHBIX

u
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COTPYIHUYECTBA c
MEeJarorn4ecKuMu pabOTHUKAMHU U
CBEPCTHHKAMH, K yYacTHIO B
MOCTPOCHUHU HHIUBUYaIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

- OBJajJieHHE HaBbIKAMH Yy4eOHO-
HCCIIEIOBATENbCKON, MPOEKTHOW U
COIIMAJIbHOM JIEATEIbHOCTHA

OK 07 CopneticTBOBaThH
COXPaHEHHIO
OKpYXarouieu cpensl,
pecypcocOepeKeHulo,
MPUMEHSTh 3HaHHS 00
U3MCHCHHHU KJIMMara,
MPUHIIMIIBI
OepeKITHBOTO
MIPOHU3BOCTBA,
3pPEeKTHBHO
JIeHiCTBOBATH B
Ype3BbIYAHBIX
CHUTYaIUSIX

- He TIpUHMMATh  JeicTBus,
MPUHOCALIME BpeA OKpYKarollen
cperne;

- yMeTb

He6J'IaFOHpI/IHTHLIG OKOJIOTUYCCKHE

IMPOTHO3UPOBATH

IIOCICACTBUS
JIECTBUM, IPENOTBPALLATH UX;

IpeaIPUHUMAEMBIX

- PacIIMpPUTH ONBIT ACSTEIHHOCTH
9KOJIOTHYECKOM HaNpaBIEHHOCTH;

- paspabarblBaTh IUIaH DEIICHHS
npoOieMBl € y4eToM —aHain3a
UMEIOLINXCSl  MaTepUaNIbHBIX U
HeMaTepHAILHBIX PECYPCOB;

- OCYIIECTBIISITH
LiETIeHAIIPaBJICHHbII

nepeHoca Cpeiacrts M CIoco0oB

IIOMCK

JIEHcTBUS B TMPO(ecCHOHATBHYIO
cpeny;

- yMeTh MEPEHOCHTh 3HAHUS B
MO3HABATENLHYIO M MPAKTUIECKYIO
00J1aCTH KU3HEAESITETbHOCTH;

- TpemiaraTb HOBBIE MPOEKTHI,
OLICHHUBATh

nacu C IIO3UITNH

HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;
OLICHKY

CUTYyalUsIM, BHOCUTb KOPPEKTUBBI
B JIEATENBHOCTb, OLICHUBATH

COOTBCTCTBHC PE3YJIbTATOB LECIISIM

- JaBaThb HOBBIM

- YMCTb ONEPUPOBATH MOHATUAMMU: (l)yHKHI/IH,

HempepbIBHAass  (pyHKOWS,  IPOHM3BOAHAS,
nepBooOpasHasi, OIpeeNeHHbIl HMHTErpai;
YMETh HaXOJIUTh MIPOU3BO/IHBIC
3JIEMEHTapHBIX GbyHKIHH, HCHONb3YS
CIpaBOYHBIE MaTepuaibl; HCCIEI0BaTh B
npocTemux — cioydagx — (QYHKUMM ~— HA
MOHOTOHHOCTh, HAaxXOJWTh HauOoNbIINE |

HauMEHbIINE 3HadeHus (yHKIMIL; CTpOUTH
rpadyKd MHOTOWICHOB C HCIIOJIB30BAaHUEM
anrmapara MaTeMaTH4ECKOTO aHaIIN3a;
IIPUMEHATh MPOU3BOAHYIO TIPH pEIIECHUU
3aJad Ha JBHXKCHUE;

OPHUCHTHUPOBAHHLIC 3a1a4i Ha HauOOJNIBIINE U

pemarb MpaKTHKO-
HauMEHbBIINE 3HAYCHUS, HAa HAXOXICHUE
ITyTH, CKOPOCTU U YCKOPEHUS;

- YMETb ONEpUPOBATH MOHATHIMU: JIBIKCHUE

B IPOCTpaHCTBE, TMOMO0OHbIE (UTYpBI B
MIPOCTPAHCTBE; HCIMOJb30BaTh OTHOILIECHUE
IUIOMIae  TOBEpXHOCTEH W 00BEMOB

MOJOOHBIX (PUTYp ITPU pelIeHNH 3a/1ay;

- yMeTb  BBIUUCIATH  TI'€OMETPHUYECKUE
BEJIMYMHBI (JUIMHA, YroJI, IUIOUIaab, OOBEM,
()1 ENS
U3y4eHHbIE (POPMYJIBI H METOJIBI

MOBEPXHOCTH), UCIIONb3YS
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2.CTPYKTYPA U COIEP) KAHUE YYEBHOM JUCIHUAILIMHBI

2.1. O6beM y4yeOHOM TUCHMIINHBI U BU/IbI Y4eOHOM padoThl

. Bcero CemecTpsl
Bun yaeOHoM paboThl 4ACOR ] 7
VYueOHas Harpy3ka (Bcero) 340 132 208
AyauTtopHsble 3aHATUs (BCETO) 316 120 196
B ToMm uncne:
3aHATHA JEKIIMOHHOTO THUIIA 178 64 114
NPaKTHYECKHE 3aHATUS (IPAKTUKYMBb) 138 56 82
1a00paTOPHBIE 3aHITHUS
CamocrosTenbHas paboTa (BCEro)
B TOM YHCJIE:
Kypcosas paboma
Peghepam
Koncyromayuu
Bun npomexxyTouHoit aTTecTanuu (9K3aMeH) 24 12 12
IK3aMEH HK3aMEH
O6mas TpyaoemkocTs 340 yac 340 132 208

2.2. CTpyKTYpa IMCUMILIUHBI:

KosuuecTBo AYAUTOPHBIX YaCOB

HaunmMeHoBaHMe pa3iesioB U TeM IIpakTHuyeckue u
Teopernueckoe
Bcero J1abopaTopHbIe
o0ydeHue
3aHATHUS

Paznen 1. [loBropenue kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 22 6 16
Paznen 2 IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE 16 6 10
Paznen 3. KoopauHatel 1 BEKTOPHI 14 6 8
Paznen 4. OcHOBBI TPUTOHOMETPUH. TPUTOHOMETPHUUECKUE

34 24 10
(hyHKIMH
Paznen 5. 8 4 4
KommekcHele ynca
Pazpen 6. [IpousBoaHast GyHKINH, €€ IPUMCHEHUE 28 16 12
Paspen 7. 48 28 20
MHOTOrpaHHUKH | Tella BPaIIeHHs
Pasgen 8.

16 8 8
IlepBooOpazHas QyHKITNH, €e TPIMEHEHIE
Paznen 9. 16 14 2
Crenienu u kopHU. CTenieHHast QyHKIUS
Pasnen 10. [loka3zarenbHas ¢hyHKIHS 16 8 8
Paznen 11. Jlorapudwmsl. Jlorapuhmudeckas hyHKIAS 30 22 8
Paznen 12.
MHosxecTBa. DIIEeMEHTHI TeOpuu rpadoB 12 2 10
Pazpen 13. DneMeHTH KOMOMHATOPUKH, CTATUCTUKH U TEOPUH 26 16 10
BEPOSTHOCTEN
Paznen 14. YpaBHeHus 1 HepaBeHCTBA 30 18 12
KypcoBas pabota (rpu HaTH4ImnN)
Bcero no aucuunnune 316 178 138
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2.3. TemaTuveckuii JIaH U coaepxkaHue yueOHOH qucuumanHbl Y /.02

Maremaruka
CopnepxxaHue yueOHOIro MaTepuaJia (0CHOBHOE U Dopmupy
HaumeHoBanue npogeccHoHATLHO-0PHEHTUPOBAHHOE), 1a00pPATOPHBIE H O6bem eMble
pa3zenoB U TeM NpaKTHYeCKHe 3aHATHS, TPUKJIAJHOI MoayIb (IpU 4acoB KOMIIeTeH
HAJTUYMH) 0707
1 2 3 4
OcHOBHOe coJiep:KaHue
Pasnea 1. ITopTopenne kypca MATEMATHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 Copnepxanne yaeOHOro Marepuaia
I_[CJ'IB u 3agadun bazosrie 3HaHUA u YMEHUA 1o MaTeMaTUukKe B
MaTeMaTHKH IpH | Mpo(eCcCHOHANBLHON U B TIOBCEIHEBHOM JIEITEILHOCTH.
OCBOCHUU Jlexuus 2
CIENATbHOCTH
Tema 1.2 Copnepxanue yueOHOro Marepuaia
Yucnma wm  BbruMcieHUs. | JleHCTBUS HaJ MOJOXKNTEIBHBIMA M OTPHLATEIbHBIMI YHCIIAMH,
BripaskeHus U | OOBIKHOBEHHBIMHU M JCCITUYHBIMHU JPOOSMH.
npeoOpa3oBaHus HetictBust  co  cremeHsMH,  (OPMYNIBI  COKpPAIIEHHOTO 2
YMHOXEHHSL.
Jlexuus
Tema 1.3. IIpodeccuonanbHO-OPHEHTHPOBAHHOE cofiep:kaHue
I'eomerpus Ha | (comep:kaHMe NPHUKJIATHOIO0 MOAYJISA)
IUIOCKOCTH Bupl miiockux GUIryp v UX II0mab. OK-01,
[IpakTHKO-OpUEHTUPOBAaHHBIE 337a4d B Kypce TE€OMETpHH Ha 4 OK-02,
MJIOCKOCTH OK-03,
OK-04,
IIpakTHdeckoe 3aHsATHE OK-05
Tema 1.4 Copeprxkanue ydeOHOro MaTepraia OK-06’
[pouenTHBIE [IpocTpie TPOLEHTHI, pa3HbIE CHOCOOBI HMX BBIYMCICHHUS. OK—07’
BBIYHCIICHHS CnoXHBIE TIPOIIEHTHI 4
[paxkTryeckoe 3aHsTHE
Tema 1.5 Copeprxkanue yaeOHOro MaTepraia
YpaBHeHUs u | JluneiiHple, KBajpaTHble, OPOOHO-TMHEHHbIE YpaBHEHHS U
HepaBeHCTBA HEepaBeHCTBA 4
[NpakTryeckoe 3aHsTHE
Tema 1.6 Copnepxanuie yueOHOro Marepraia
Cucrembl ypaBHeHMH U | CriocoOBbl pelICHHs CHCTEM JIMHCHHBIX ypaBHEHHH. [loHsTHS:
HEPABEHCTB Matpula 2x2 u 3x3, onpenenutens Marpuisl. Meton Iaycca. 2
CucreMbl HeJIMHEHHBIX ypaBHeHH. CUCTEMbI HEPABEHCTB
Jlexnus
Tema 1.7 Copnepxanuie yueOHOro Marepuaia
BxozHoii KOHTpPOIIb Boruncnennst u npeoOpazoBaHus. YpaBHEHUS M HEPaBEHCTBA.
I'eomerpust Ha mIIOCKOCTH 4
KonTponbHas pabota
Pasnen 2 IlpsimMble M IJIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1. Coneprkanue yaeOHOTo MaTepHaia
OCHOBHBIE nouAtus | Ilpemmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IpsAMas,
CTEPEOMETPUH. MJI0CKOCTb, MIPOCTPAHCTBO). OCHOBHBIC aKCHOMBI 2
PacrionoxeHne NpsMBIX | CTEPEOMETPHUH. Iepecexaromuecs, TapauIenbHbIC u
U TUIOCKOCTEN CKpEIIMBAIOUIUECS  IpsMBIE. IIpusHak 1  CBOWCTBO OK-01,
CKpeIuBarOmuxcs TNpsAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC OK-03,
(urypsr. OK-04,
Jlexrus OK-07
Tema 2.2. Copeprxanue ydeOHOro MaTepraia
[MapamrensHOCTD [Mapannensusie npsimas U miaockocTb. Onpenenenue. [Ipu3Hak.
npAMbIX, TpsAMoi M | CBoiictBa (C mOKa3aTenbcTBOM). llapaiuienbHbie IUIOCKOCTH.
IUIOCKOCTH, IIIOCKOCTeH | Ompenenenue. [lpusuak. CpoictBa (C  IOKAa3aTElbCTBOM).
Terpasap u ero anemeHTsl. [lapayurenenunesn u ero 3JEMEHTHI. 2

CBoifcTBa  NMPOTHBONOJIOKHBIX TpaHe W  JAWaroHajen
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napauienenunena. [Tocrpoenue ceuenuil. Pemenue 3agay.

Jlexims

Tema 2.3.

[epneHIUK yIAPHOCTD
MIPSIMBIX, TIPSIMOM |
IJIOCKOCTH, TTIOCKOCTEH

Coneprxanue yueOHOTo MaTepuana

Ilepnennukynsapusie  mpsiMele.  [lapannensHble  IpAMBIE,
MEPIEHANKYIISIPHBIC K TIOCKOCTH. IpuzHak
MEPIEHANKYSIPHOCTU TPSIMOM M IUIOCKOCTH. Jl0Ka3aTenbCTBO.
[epriennukynsip u HaknoHHAS. [leprneHUKyIIpHbIE TTOCKOCTH.

IIpu3Hak nepneHIMKyISIPHOCTH IJI0OCKOCTEH. JloKa3aTrenbCTBo. 2
PaccrostHus B pocTpaHCcTBE
Jlexrus

Tema 2.4. Coneprxanue ydeOHOTo MaTepraia

Teopema 0 Tpex

TIepIEeH IUKYISPax Teopema o Tpex mnepreHAUKYyIspax. JlokazarenbcTBo. YToun 2
MEXKTy IPSMOHN | TUIOCKOCTBIO. YTOI MEXIY IUNIOCKOCTMHU
Jlexuus

Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cozepKaHue

[MapannensHble, (cogep:kaHNe NPHKJIAJTHOTO MOTY.I)

[IEPIEHIUKYIIPHBIE, AxcuoMbl crepeoMmeTpud. [leprneHAuKyIIpHOCTh NPAMOA H

CKPCIIMBAIOIINCCA IUIOCKOCTH, napaaieabHOCTh JIBYX MPSIMBIX, 4

HpsMble MEPHEHANKYIISIPHBIX IUIOCKOCTH, MEPIEHANKYISIPHOCTD
IIOCKOCTEN
[pakTHyeckoe 3aHATHE

Tema 2.6. Conepxanuie yueOHOro Marepuaia

Pemenne 3anay. [IpsMeie | PacrmosioskeHHe TPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.

" TUIOCKOCTH B | [lepneHAuKYIIpHOCTP M MAPAUICABHOCTE  MPSMBIX U

IIPOCTPAHCTBE wiockocTei. CKpermyBaromuecs mpsiMple 4
KontponbHas paborta

Pasnen 3. KoopauHaTsl M BeKTOPbI 14

Tema 3.1 Coneprkanue y4eOHOro MaTepraia

JexapToBbl KOOPAMHATHI | J[eKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE. [Ipocreiiiine 3a1auun

B IIPOCTPAHCTBE. | B KOOpAMHATaX. PaccTosHue MeXIy JBYMSI TOYKAMH, 2

Paccrosinue MEXIY | KOOpAMHATHI CEPEeIUHBI OTpe3Ka

IBYyMs TOYKAMHU. | Jlekius

Koopmuaats!  cepenuHbI

OTpe3Ka

Tema 3.2 Copnepxanne yaeOHOTo MaTepraia

Bekrtopsr B | Bekrops! B nmpoctpaHcTBe. CloXeHHe U BBIYMTAaHUE BEKTOPOB.

MIPOCTPAHCTBE. YMHOXeHHe BekTopa Ha uuncio. KoMIutaHapHbIE BEKTOPHI.

Vron Mexay BeKTopamu. | CkaisspHOE MPOU3BEACHHE BEKTOPOB. PasnoxeHue BeKTopa 1o

CkarsipHOe TPEM HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTel BEKTODa,

MPOU3BCACHUC BCKTOPOB | CKALIPDHOEC IIPOM3BEJCHME BEKTOPOB B KOOpJAMHATaX, YroJ 4
MEXIY BEKTOPaMHU, yroJl MEXAY MPSIMON U TJIOCKOCTHIO, YTOJ OK-02,
MEXTy TUIOCKOCTSMH. Y paBHEHHE TLIOCKOCTH. | eoMeTprdeckuii OK-03,
CMBICIT OTIPEACIUTENS 2X2 OK-04,
Jlexms OK-07

Tema 3.3 IIpodeccunoHaIbHO-OPHEHTHPOBAHHOE cozep:KaHue

[NpakTuko- (coaep:kaHNe NPUKJIATHOTO MOIY.JIs)

OpPHEHTHPOBaHHBIE KoopnunatHas muiockocTe. BeluncneHwe paccTossHUA U 4

3a1a4u Ha | muiomaned Ha miockocTtu. KomuecTBeHHbBIE pacyeTsl

KOOP/IMHATHOH TpakTHYeCcKOe 3aHSTHE

IIIOCKOCTH

Tema 3.4 Cogeprkanme yaeOHOTO MaTepraia

Pemenne 3alad. | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BekTopsl B

KoopnuHaTsl u BEKTOPbI | mpoctpancTse. CIOXKEHHE M BHIYHTAHHE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uunciao. Komruranapaele BekTopbl. CkamspHOe 4

NPOU3BEJICHHE BEKTOPOB. PasnokeHHe BeKTopa IO TpeM
HEKOMIUTaHapHBIM ~ BekTopaMm.  [Ipocredimne  3amadd B
KoopanHaTax. KoopAWHAaTbl BEKTOpa, pPAacCTOSIHUE MEKIY
TOYKaMH, KOODIMHATBHI ~CEPEeNUHBI  OTpe3Ka, CKasIpHOE
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MPOU3BEICHNE BEKTOPOB B KOOpAMHATAX, Yol MEXIy
BEKTOPAaMH, YIOJI MEXIY MPSIMOH M IIOCKOCTBIO, YTOJI MEXIY
TUIOCKOCTSIMHU

KontponbHas pabora

Paznen 4. OcHoBbI TpUroHOMeTpHuu. Tpuronomerpuyeckue pyHkuu 34
Tema 4.1 Copeprxanne yaeOHOTO MaTepraia
TpuroHomerpudeckne Pagnannas wmepa yrma. [loBOpoT TOYKM BOKpYr Havana
(yHKIIIH koopnuHat. OrmpeneneHre CUHYca, KOCHHYycCa, TaHI€Hca WU
MIPOU3BOJIEHOTO yIia, | KOTaHreHca. 3HaKM CHHYca, KOCHHYCa, TaHTeHca U KOTaHT'eHca 4
yncna. PagwanHas ¥ | mo 4eTBepTSIM. 3aBUCHMOCTh MEXAY CHHYCOM, KOCHHYCOM,
rpasycHas Mepa yria TAHI'€HCOM M KOTAHTEHCOM OJIHOTO M TOTO XK€ yria
Jlexkuus
Tema 4.2 Copnepxanne yaeOHOTO MaTepHraia
OcHoBHbIE Tpuronomerpudeckue toxaecrsa. CHHYC, KOCUHYC, TaHTEHC U
TPUTOHOMETPUUYECKHE KOTAHI'€HC YTJIOB 0 U - o.. DOPMYIIbI IPUBEICHUS 4
TOXKAECTBA. Jlexmus
DopMyIIBI TPUBEACHUS
Tema 4.3 Copnepxanue yueOHOTO MaTepHraia
Cunyc, KOCHHYC, =
yMMa M pa3HOCTh CHHYCOB. CymMMa M pPa3HOCTb KOCHHYCOB.
rauretce CYMMEI " CuHyc M KOCHHyC NBOHHOro yria. ®opMyibl HOJIOBHHHOTO
Pa3HOCTH JIBYX yIJIOB .
Cumve  w xocmuve | Y& [IpeoOpa3oBaHUs CyMMBI TPUTOHOMETPHUYECKUX (QyHKIHI
Ly e g NIPOM3BEJCHUE M TIPOU3BEACHHS B CyMMY. BbIpaxkeHue 4
/IBOHHOTO yra. TPUTOHOMETPUYECKUX (DYyHKIMH Yepe3 TaHI'€HC ITOJOBHHHOTO
DopMyIBl  TTOJIOBHHHOTO .
apryMeHra. [IpeobpazoBanus MIPOCTEHUIITIX
yra TPUTOHOMETPUIECKHIX BBIPAKCHNH
Jlexnus
Tema 4.4 Coneprkanue y4eOHOTo MaTepraia
OyHKIHUHK, WX CBOWCTBA. | OfnacTh ONpEAENCHHS M MHOXKECTBO 3HAYCHHH (YHKIIHIA.
CrocoGbt 3alaHus | YETHOCTh, HEYETHOCTh, MEPHOAMYHOCTh (yHKIMHA. CrocoOsI 2
PynKmii 3a7aHusl QyHKIUHA
Jlexmus
Tema 4.5 Cogeprxanne yaeOHOTO MaTepHraia
Tpuronomerpuueckue
(byBKuuH, BX cBokcTBa U | OOnacTh OIIpeHICICHUS u MHOXECTBO 3HAYEHUI
rpaduxu TpuroHomerpuiecknx  (Qynknuit. YETHOCTB, HEYETHOCTB, 2
MePHOANYHOCTh TPUTOHOMETpHUeckuX ¢yHKwiA. CBoWcTBa M
rpaduky QyHKIMK y = COS X, Y = Sin X, y = tg X, y = ctg X.
Jlexuus
Tema 4.6 Copneprxanue yueOHOro Marepuaia
[peoOpazoBanue
rpaduKoB C)KaTI/IGU U pacTsDkeHHe TpaduKOB TPUTOHOMETPHUYECKHUX
TPUTOHOMETPHUYCCKHUX (yrxri. . 2
- [IpeobpazoBanne rpaiKOB TPUTOHOMETPHUYECKUX (DYHKIHH
IIpakTHdeckoe 3aHsATHE
Tema 4.7 IIpodeccuoHaNbHO-OPHEHTUPOBAHHOE cozep:KaHue
Onwucanne (cogep:kaHyue NPUKJIATHOTO MOIY.JIA)
MIPOM3BOACTBEHHBIX Hcrnonb3oBaHue CBOWCTB TPUTOHOMETPHUYECKUX (YHKIUN B 4
MPOLIECCOB € TOMOLIBIO | MPO(eCCHOHANBHBIX 3a/lauax
rpaduxoB QyHKIMIT ITpakTHyYeCcKOE 3aHATHE
Tema 4.8 Cogeprkanne yaeOHOTO MaTepraia
OO6parHeie -
TPUTOHOMETpPHUECKHE OOparHble TpuroHoMmerpuueckne ¢GyHKImMU. KX cBoiicTBa H )
F— rpadukn
Jlexmus
Tema 4.9 Coneprxanue ydeOHOro MaTepraia
Tpuronomerpuyeckue YpaBHeHue cos X = a. YpaBHEeHHUe sin X = a. YpaBHeHue tg X = 4
YpaBHCHHUA M| a ctg x = a PemeHne TPUroHOMETPHUYECKUX YypaBHEHUI

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
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HEePaBeHCTBA

OCHOBHBIX  THIIOB:  IPOCTEHIIME  TPUTOHOMETPUUECKHUE
yYpaBHEHHMs, CBOJIIIMECS K  KBAJApaTHBIM,  pEIIacMble
Ppa3yIoKeHNEM Ha MHOXKUTEIH, OHOPOIHBIE.

IIpocreiinine TPUrOHOMETPUUECKHE HEPABEHCTBA

Jlexus

Tema 4.10 Cogeprkanne yaeOHOTO MaTepraia
CucreMsl - -
TPHFOHOMETPHUECKHX CucremMbl TPOCTEHIINX TPUTOHOMETPUIECKUX YPAaBHEHUH 2
ypaBHEHUH Tlexius
Tema 4.11 Cogeprxanne yaeOHOTO MaTepraia
Pemenne 3amad. ocHOBBI | [IpeoGpasoBaHue TPUTOHOMETPUUECKHUX BBIPAKEHUH. Pererne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHUH U HEPaBEHCTB B TOM YHCIIE C 4
TpuroHomeTpuyeckue UCIIOJIb30BaHNEM CBOMCTB (DYHKITHIA.
PyHKIIAN KontponbHas paborta
Paznen 5. KommiekcHbIe YncIa 8
Tema 5.1 Copnep:xanue yaeOHOro Marepraia
KommekcHele yncna ITonsitue xommuiekcHoro uucina. ComnpsKeHHbIE KOMIUIEKCHBIC
yKcia, MOJYIb W apryMEeHT KOMIUIEKCHoro uucna. dopma
3aIucu KOMILJIEKCHOTO yucna (reomerpuyeckas, 4
TpPUTOHOMETpHUYeCcKast, anredpanueckas). ApupMeruuecKue
JEUCTBUS C KOMIIJIEKCHBIMU YHCIIAMHU
KomOuHmpoBanHOE 3aHsTHE
Tema 5.2 ConeprxaHue y4eOHOro MaTepraia
IIpumenenne BrinmonHeHue pacyeToB C TIOMOLIBIO KOMIUIEKCHBIX YHCEI. 4
KOMIUICKCHBIX THCEIT [IprMeps! HCITOMB30BaHMS KOMIUIEKCHBIX YFICEI
IIpakTHdeckoe 3aHsATHE
Pasnen 6. IlpousBonHas pyHKuum, ee NpUMeHeHHe 28
Tema 6.1 Coneprxanue y4eOHOTo MaTepraia
IlonsTHE NPOU3BOAHOM. —
DopMyTs M mpasmna Onpenenenue HHCIIOBOf NOCIE/I0BATENLHOCTH 1 CITOCOOBI ce
ubdeperImposanms 3aganus.  CBOMCTBA ~ YMCIOBBIX  MOCIIENOBATEIbHOCTEN.
Omnpenenenue Tmpezena IOCIEIOBATEIbHOCTH. BbIunciaeHue
npezienoB  nocienosarensHocteil.  [lpemen  ¢yHkumm  Ha 5
oeckoneunoctu. [lpemen ¢ynkumm B Touke. [lpuparienue
aprymenTa. [lpupamenve ¢yHkimu. 3anadd, TPUBOASLINE K
MOHATHIO  Tpou3BoaHOH.  OmpeneneHue  MPOU3BOIHOM.
AJTOPUTM OTBICKaHHUS IPOU3BOTHOMN
Jlexus
Tema 6.2 Copneprxanue yueOHOro Marepuaia 8112:85’
[Ipou3BomHBIE  CYMMBI, ’
PA3HOCTH NPOH3BCIICHH, ®dopmyibl nudpepeHmpoBanms. Tpasuna ) OK-03,
YACTHOTO i depeHunpoBanus OK-04,
Jlekmus OK-05,
OK-06,
Tema 6.3 Copneprxanue yueOHOro Marepuaia OK-07
[IpousBoaHbIe
TPUTOHOMETPHIECKIX Onpenenenue CIIOKHOU (hyHKIMN. [IpousBogHas
¢yakumit. [IpowsBogHas | TpUuroHomerpuueckux  ¢yHkiuid. [IpousBopHas — CIOXKHOM 2
CIIOKHOM QyHKIUH ¢byHKIIMH
Jlexuus
Tema 6.4 Copneprxanue yueOHOTo MarepHraia
THonsTue O | Tlonsitue HenpepblBHOW (QyHKIMU. CBOMCTBa HENPEpHIBHOM
HETIPEPLIBHOCTH (byHKIHH. Cas3b MEXIY HEIPEPBIBHOCTHIO u >
(ynKimy. Meron | muppepenumpyemoctbro  dyHKIEE B TOuKe.  AJITOPUTM
HHTEPBAIIOB pELIeHNs] HEPAaBEHCTB METOI0M UHTEPBAJIOB
Jlexms
Tema 6.5 Copnepxanue yaeOHOTO MaTepraia o)
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I'eomerpuueckuit u | 'eomerpuueckuii CMBICI MPOM3BOAHON (YHKIUM — YIJIOBOW
(uznueckuit cMbIch | K03(duiMeHT KacatenbHOM K rpaguky (GYHKIMA B TOYKE.
MIPOU3BOIHOM VYpaBHeHue kacarenbHOW K Trpa@uKy (QYHKIHUH. AJNTOPUTM
COCTaBJICHHS YpaBHEHHs KacaTelbHON K Tpaduky GYHKIHMA
y=f(x)
Jlexmus
Tema 6.6 Cogeprxanne yaeOHOTO MaTepraia
Dduszndueckuii CMBICTT - - -
pOH3BOHOI p | PusMUCCKUil  (MEXaHHYECKMH) — CMBICI l'I_pOI:ISBOJlHOPI - 4
MpOGecCHOHATBHBIX MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v=S' (t)
sazauax IIpakTHyeckoe 3aHsATHE
Tema 6.7 Copneprxanue yueOHOro Marepuaia
MonoToHHOCTH Bospacranue u  yObiBaHme  (YHKLUM,  COOTBETCTBHE
ynxumm. Touku | pospactanms w yObIBaHMS (YHKIHH 3HAKYy HPOW3BOIHOM.
IKCTpEMyMa IloHATHE NPOU3BOAHON BBICIIETO MOPSAAKA, COOTBETCTBUE 3HAKA
BTOPO# MPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (pYHKIMH Ha )
oTpe3ke. 3aJaud Ha MakCUMyM H MuHuMyM. IlonsATtue
aCHMIITOTBI,  CIIOCOOBI ~ HMX  OMNpeAeNeHUs.  AJTOPUTM
uccienoBanus GYHKIMU U TIOCTPOEHUs ee rpaduKa ¢ MOMOIIbIO
npon3BoAHON. [IpoOHO-NMHEHAs QyHKINSL
Jlexms
Tema 6.8 Copnepxanue yaueOHOTO MaTepHraia
Wccnenosanne GyHKuui | Hccnenopanue (yHKIMM Ha MOHOTOHHOCTH W TIOCTPOCHHE
H IIOCTPOCHUE IPAPUKOB | rpadmkos. 2
Jlexuus
Tema 6.9 HanbGonbiiee u | Coneprkanue yueOHOTO MaTepHana
HauMCHBIICC 3HAYCHUA | HaxoxxgeHre HAuOOJBIIEr0 M HAaUMEHBIIEr0  3HAYEHUH
(Zei (hyHKIHH, ocTpoeHne  rpadikoB ~ MHOTOWIEHOB  C 2
WCIIOJIb30BaHKMEM arllapara MaTeMaTH4ecKoro aHaju3a
Jlexmus
Tema 6.10 IIpodeccuonanbHO-OpHEHTUPOBAHHOE cojiep:kaHue
Haxoxnenne (conepskaHne NPUKJIATHOTO MOTYJIs1)
ONITUMAIBHOTO Hanmensiee n HanGosnbIIee 3HaUeHNE (PYHKIINU 4
pe3yapTaTta C TOMOIIBIO
TIPOM3BOAHON B | [IpakTHueckoe 3aHATHE
MIPAaKTHYECKHUX 3a7adax
Tema 6.11 Copneprxanue yueOHOro Marepuaia
Pemenue 3anad. | dopmymsl u npasmna auddepeHnuposanus. Mccnenoanme
IpousBonnas QyHKkuuy, ¢GyHKmMii ¢ noMouplo  Tpou3BojHOi. Haubosbimiee U 4
€C IPUMCHCHHC HavMeHblIee 3HaYeHUs PYHKIUK
KontponsHnas pabora
Paznen 7. 48
MHOrorpaHHMKH M TeJa BpalleHust
Tema 7.1 Copnepxanue yaueOHOTO MaTepHraia
Beprmutbl, pedpa, TPaHU [lonarye muororpannnka. Ero 1eMeHTH: BEPLINHBL, peOpa,
MHOTOTpaHHHKA rpanu. Juaronans. CeueHwe. BBINyKIble W HEBBITYKIbIE 2
MHOTOI'PaHHUKH OK-01,
Jlekmus OK-02,
OK-03,
Tema 7.2 Coneprkanue y4eOHOTo MaTepraia OK-04,
[Ipuzma, ee OK-05
COCTABJIAIOLIKE, Ionsitue mpusmel. Ee ocHoBanust m GoKOBBIE TpaHH. BwicoTa OK-0 6’
ceuenme. Ilpsamas  u | Mpu3Mmbl. Tlpsivas u HaknoHHas mpusMma. lIpaBuibHas mpusMma. 2 OK—07’
NpaBUIbHAsK TPU3MBI Ee ceuenne
Jlexrus
Tema 7.3 Copnep:xanne yaeOHOTO MaTepHraia
[Mapannenenunen, Kyo. 2

Ceuenue KyOa,

Hapannenem/lnea, CBOMCTBa MpAMOYTOJIbBHOT'O
rnapajjesacnuicaa, Ky6 Ceuenue Ky6a, rnapajurCJaCruIicja
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napajulesenunena Jlexmus
Tema 7.4 Coneprkanue y4eOHOTo MaTepraia
[Mupamuna, ee
COCTABIISIONIHE IImpamuna u ee snemenTsl. Cedenne nupamunbl. [IpaBripHas
b
ceuerme.  Ilpapmibmas | MPaMHIA. VYceueHnas nupamMuaa
nupamuga.  YceuenHas | Jlexknus
mupaMuaa
Tema 7.5 Coneprxkanue y4eOHOro MaTepraia
bokoBas w  monHas
[IOBEPXHOCTh  IpU3MbI, | 1I10MAb OGOKOBO¥ M TIOJTHOM MOBEPXHOCTH MPHU3MBI, THPAMHU/IBI
nupaMuabl
p Jlexms
Tema 7.6 Copneprxanue yueOHOro Marepuaia
Cummerpus B KyOe,
napaie/enumnese CI/IMMCTpI/Iﬂ OTHOCHUTCIIBHO TOYKH, psAMOu, IIJIOCKOCTH.
bl

MMpu3sMe, nupamMuac

CumMeTpus B KyOe, apajulenenumnene, npusMe, MupaMuie

Jlexus

Tema 7.7
IIpumeprl cummeTpuil B
npodeccuu

IIpodeccuonanbHO-OPHEHTHPOBAHHOE
(coaep:kaHNe NPUKJIATHOTO MOTYJIs)

coJepsKaHue

CummeTpus B IPUPOJIE, apXUTEKTYpE, TEXHHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATUC

Tema 7.8 Copnepxanue yueOHOro Marepuaia
TlpasuibHble [lonsTue  MPaBWILHOTO  MHOTOTPAHHHUKA. CaoiicTBa
MHOTOTpaHHHKH, UX | [IpaBMIILHBIX MHOTOIPAHHHKOB
CBOMCTEA IIpakTHdeckoe 3aHsATHE
Tema 7.9 Cogeprkanne yaeOHOTO MaTepraia
Humuamp, €ero
COCTABIISIONIE. Lmmuaap u ero snemenTsl. Ceuenue NMAMHAPA (MapauieabHOE
CedeHue HUIMHAPA OCHOBaHHMIO U ocH). Pa3zeepTka ImummHapa
Jlexmus
Tema 7.10 IIpodeccuonanbHO-OpHEHTUPOBAHHOE cojiep:kaHue
Konyc, ero | (cogep:kaHue NPUKJIAJTHOT0 MOAYJIsI)
COCTaBJIAIOLINE. Konyc m ero snementsl. CeuyeHnme KoHyca (IapajuielbHOE
Ceuenne konyca OCHOBAaHMIO W TIPOXOMAINEE Yepe3 BEpIINHY), KOHHYECKHE
cedeHus1. Pa3seprka KoHyca
Jlexkuus
Tema 7.11 Copneprxanue yueOHOro Marepuaia
zcequHI’m KOHYC. | Vceuennsiit komyc. Ero obpasyiomas u BeicoTa. CeueHme
CHCHHC  YCCUCHHOTO | yceyennoro koHyca.
Komyca Jlexuus
Tema 7.12 Copnepxanne yueOHOro Marepuaia
Mlap wu cdepa, wux | lllap u chepa. Bzanmuoe pacrionoxkenne chepsl U ILIOCKOCTH.
CEeUeHHs Ceuenue 1mapa, chepbl
Jlexuus
Tema 7.13 Cogeprkanne yaeOHOTO MaTepraia
Ilonsitue 00  obwveMe
ITonsatne 06 o0beme Tema. OO0beM KyDa M MPSMOYTOJIBEHOTO
Tena. OTtHOmEHNE

00BEMOB ITOIOOHBIX TE

napaenenuneaa. O0beM mpu3Mbl U IWMHApPaA. OTHOIICHHE

00beMOB  TOMOOHBIX  Tel.  ['eoMeTpu4eckuii  CMBICH
orpenenuTess 3-ro mopsaka
Jlexmus
Tema 7.14 Cogeprkanne yaeOHOTO MaTepraia
OObeMbl M MIOMAM "OFrempr mupammasl M Komyca. OGbem mapa. [Liomaan
MOBEPXHOCTEHN Tel [TOBEPXHOCTH TeN
Jlexms

Tema 7.15

Coneprxanne yae6GHOro MaTeprania
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KomOunamuu
MHOTOTPaHHUKOB U Tej
BpaIICHUSI

KoMmOnHanuu reoMeTpruyecKux Tein

HpaKTI/I‘IeCKoe 3aHATHUC

Tema 7.16 Coneprkanue y4eOHOTo MaTepraia
T'eomerpueckne Hcronk30oBaHWE ~ KOMOWHAIMIT  MHOTOTPAHHHMKOB M Tell 4
KoMOuHaLHH Ha | pparmenns B IpaKTHKO-OPHEHTHPOBAHHBIX 3aa49axX
TpaKTHKe [NpakTnyeckoe 3aHsATHE
Tema 7.17 Coneprxanue y4eOHOTo MaTepraia
Pemenne 3anau.
MHororpaHsukd u Tena | OOBEMBI M IUIOMIA/M ITOBEPXHOCTH MHOTOTPAHHHKOB M Tell 4
BpalleHHs BpamcHUA
KonrpounbHas pabota
Paznen 8. 16
IlepBooGpa3Has GpyHKIMH, ee MPUMEHEHHE
Tema 8.1 Copnepxanuie yueOHOro Marepuaia
[MepBooOpa3zHas _
PyHKLMH. Tpasuna 3ajaya 0 BOCCTAQHOBJICHMM 3aKOHA IBIKEHHS IO HM3BECTHOM
HAXOMKICHUS ckopoctd. [lomarme wuHTerpupoBanus. O3HaKOMIIEHHE C
IepBOOGDa3HbIX TIOHSITHEM MHTETpana u nepsooOpasHoi mna dynkimn y=f(x).
Pemenne 3amau Ha CBSA3b MEPBOOOPA3HOM U €€ MPOU3BOIHOM, 2
BBIYKCIICHHE MEepBOOOpa3HOM it MaHHOW (QyHKuuu. Tabmuia
(bopMyI Ui HaxOKAEHUS MIEPBOOOPas3HBIX. M3ydyeHne mpaBuia
BBIYKCIICHHS IEPBOOOPA3HOM
Jlexms
Tema 8.2 Cogeprkanne yaeOHOTO MaTepraia
IInomans
KPHBOJMHEHHO 3ajauy, TPUBOJIINE K ITOHSTHIO OMpEIEIeHHOr0 MHTErpaa —
Tpamenuy. ®opmysna | O BBIYMCICHAHM IUIOMIAJM  KPHBOIMHEHHON Tpaneryd, o
Hriotona — Jleitbuuma nepeMeleHnn Toukd. IloHATHE OIpenenEéHHOro HHTErpaa. 2
leomerprueckuii u  (U3HYECKWA CMBICT  OMPEACICHHOTO
uaTerpana. ®opmymna Hetotona— JleitOnuma OK-01,
Jlekus 85-8?
)
Tema 8.3 Copnepxanne yaeOHOTO MaTepHraia OK-04,
HeonpenenenHetii 1 | TlonsTre HeONpeIENEHHOTO HHTETpaa 2 OK-05,
ONpECIICHHBII OK-06,
UHTErpaisl Jlexuust OK-07
Tema 8.4 Copneprxanue yueOHOro Marepuaia
[NonsTHe 00 _
olIpeIeeHHOM ['eomeTprUeCcKHii CMBICT ONPEAEICHHOT0 HHTErpasa 5
MHTerpaje Kak IUIOLIaan
. . Jlexus
KPHUBOJIMHEHHOM
Tpanenuu
Tema 8.5 IIpodeccuoHanbHO-OPUEHTUPOBAHHOE colep:kaHue
OnpeneneHHbIN (conepsxkaHue MPUKJIATHOTO MOIYJIs1)
HHTErpall B )XKU3HU T'eomerpuueckuil CMBICI ONpeNeNeHHoro uHrerpana. ®opmyna
Hsrotona - JleibOuuria. 4
Pemenne 3amay Ha TpUMEHEHHE HWHTETpaia Ui BBIYHCICHUS
(U3HYECKHUX BENMYMH H TUIOManei
[pakTHyeckoe 3aHATHE
Tema 8.6 Cogeprkanne yaeOHOTO MaTepraia
Permrenne 3a7a4.
TlepBooGpasHas INepBoobpazHas byHKIMM. IlpaBuna HaXO0XJIEHHS 4
dyHKLIMH, ee | mepBoobpasHeIX. Ee nmpumenenne
IpUMEHEHHE KonTponsHas padota
Paznen 9. Crenenu u kopHu. CreneHHasi pyHKIMSA 16 OK-01,
OK-02,
OK-03,
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OK-04,

OK-05,
Tema 9.1 Copneprxanue yaeOHOro MaTepuania OK-07
CTef[eHHaﬁ byRKUMS, €€ oparie kopHS n-off CTEMeHH W3 ACHCTBHTENBHOTO 4HCIA.
CBOMCTBa n— . .
Oyakunn ¥ = /X ux cBoiictBa 1 rpaduku. CBoWcTBa KOpHA 4
n-Oi CTETIEHU
Jlexnus
Tema 9.2 Cogeprxanne yaeOHOTO MaTepraia
[Ipeobpazosarne IIpeo6pa3oBaHue HPPALMOHATLHBIX BBIPAKEHHIT 4
BBIDOKCHUH C KOPHAMH
n-oif cTeneHn Jlexuust
Tema 9.3 Copnepxanuie yueOHOro Marepuaia
CBolicTBa  CTEEHH C
[onsitne cremenn ¢ IrOOBIM  pPAllMOHATBHBIM TOKA3aTENIeM.
paquoOHaJIbHBIM n o 2
N CrenieHHble GYHKIMH, HX CBOWCTBA U TPadUKU
JACHUCTBUTCIIbHBIM
TIOKa3aTeqaMu Jlexuus
Tema 9.4 Copneprxanue yueOHOro Marepuaia
Pemenne PaBHOCHIIBHOCTH MPpPAIMOHAIBHBIX YPaBHEHUI M HEPaBEHCTB.
MppalHOHANLHBIX Metons! ux pemienus. Pemenne nppanyoHaIbHBIX YpaBHEHHUH 4
ypaBHCHIN 1|y nepaBeHCTB
HEpaBEeHCTB Tlexius
Tema 9.5 Copneprxanue yaueOHOTO MaTepHraia
gTeHeHH U KOPHH. | Onpenenenne cremenHoift (yHkmmm. Mcmosib3oBaHHe — ee 5
TereHHas yHKIHs CBOMCTB IPH PELICHNH YpaBHEHUI U HEPABEHCTB
KonTponbHas pabota
Paznen 10. [Toxa3aTenbHas GpyHKIUSA 14
Tema 10.1 Coneprxanue y4eOHOTo MaTepraia
Iloxasarenbhas CTeneHb ¢ NPOM3BONBHBIM JEHCTBHTEIBHEIM MOKA3aTEIEM.
¢ymxuma, ee cpoiicTsa Onpe/ieTeHne TIOKA3aTeNbHOM (YHKIIHH, e¢ CBOHCTBA U TPaduK.
HAaKOMCTB NPUMEHEHHEM  IOKa3aTelbHON KIUH.
3HAKOMCTBO € SHEeHHUE OKa3aTelnbHO 4
Pemenne  mokaszaTeNbHBIX — YpaBHEHHH  (DyHKIMOHAIHHO-
rpauIecKuM METOIOM
Jlexkuus
Tema 10.2 Copnepxanue yueOHOro Marepuaia OK-01
- >
Pemerue Pemmenne mokasaTenbHBIX YpaBHEHMH METOJIOM YpaBHHUBaHHS OK-02,
TOKasaTCIbHBIX TOKa3zaTeneld, METOJOM BBEACHHS HOBOW  IIEpEMEHHOMH, 6 OK-03,
ypaBHCHIN 1 1 pynkumonansHo-rpadguueckum METOJIOM. Pemenue OK-04,
HCPaBCHCTB TIOKa3aTeIbHBIX HEPABCHCTB OK-05,
[IpakTueckoe 3aHsATHE OK-07
Tema 10.3 Copnepxanue yueOHOro Marepuaia
Cucremet Pemenne cucreM moka3aresbHBIX YpaBHEHHH 4
MOKa3aTeIbHBIX 7
ypaBHEHHit CKIHA
Tema 10.4 Copnepxanue yueOHOro Marepuaia
{_)[ CINCHUC 3a1a4. | Pemenne 1OKa3aTeIbHBIX yPaBHEHHH METOJOM YpPaBHUBAHMS
okasaTenbHast PYHKIMSA | o asareneii 1 METOZOM BBEACHHS HOBOI TIepeMeHHO}A. 2
Pemenne nokasareiabHBIX HEPABEHCTB
KontponbHas paborta
Pasnea 11. Jlorapugmsi. Jlorapugmudeckas GpyHkuus 30 OK-01,
OK-02,
Tema 11.1 Cogeprxanne yaeOHOTO MaTepraia OK-03
Jlorapudm qpCIa. OK-04.
JlecsTUHBIIT u | Jlorapudm umcna. JlecATUYHBIH M HaTypalbHbIA JOrapugMsl, 6 OK. 05’
HaTypabHbIii 1HCIIO € OK-07

norapu(Msl, 9UCIO €

Jlexms
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Tema 11.2 Copneprxanue yueOHOro Marepuaia
CpoiictBa norapudmoB.
Orepartust Csoiictpa norapudpmos. Oneparnus norapupMUpOBaHHsI 4
norapu(pMUpOBaHUS
prdpup Jlexrus
Tema 11.3 Cogeprkanne yaeOHOTO MaTepHraia
Jorapudmireckas Jlorapugmudeckas GyHKIIS U ee CBOHCTBA 4
(hyHKI1IMSI, ee CBOMCcTBa
Jlexrus
Tema 11.4 Coneprxanue y4eOHOro MaTepraia
Pemerne Ilonsitne  yorapudMuyeckoro  ypaBHEHHS. Omneparus
norapﬂq’MﬁquK“X NOTEHIMPOBaHKs. TpM  OCHOBHBIX ~ METOJd  PELIEHMS
YpaBHCHHH 1 | norapudMudeckux ypaBHeHMi: QyHKIMOHAILHO-TPaQUUECKHH, 6
HCPABCHCTB METOl TIOTEHIMPOBAHMS, METOl BBEJIEHUs HOBOIl IIepeMeHHOI.
Jlorapudmuyeckre HepaBeHCTBA
Jlexnus
Tema 11.5 Copneprxanuie yueOHOro Marepuaia
Cucremer ANTOPUTM pelIeHns] CHCTeMBbl ypaBHEHWI. PaBHOCHWIBHOCTB 2
HOFapH(bemeCKHX norapu(MIYECKUX ypaBHEHUH 1 HEPaBEHCTB
ypaBHEHHUH Tlexwua
Tema 11.6 IIpodeccuonanbHO-OPHEHTHPOBAHHOE cofiep:kaHue
Jlorapudmsr B mpupone | (comepsKkaHue MPHKJIATHOLO MOTYJIs)
U TEXHUKE [lpumenenne norapudma. Jlorapmpmuueckas coupans B 6
npupoze. Ee maremaTnyeckne cBOHCTBA
[pakTHyeckoe 3aHATHE
Tema 11.7 Coneprkanue y4eOHOTo MaTepraia
Pemenue 3amat. | Jlorapmpmuueckas ~ (GyHKIMA.  PemeHme  TpocTeimmx 5
ﬁorapmme. Norapu(pMHUYECKUX ypaBHEHUI
orapugMuecKas KonrponbHas pabota
dyHKIHS
Pa3zpen 12. 10
MHo:kecTBa. Jj1eMeHThl TeopuM rpados
Tema 12.1 Cogeprxanne yaeOHOTO MaTepraia
MHoskecTBa IlonsTne  MHOXeECTBA. IlogmHOXecTBO. Onepanuu ¢ >
MHOXECTBaMU
Jlexuus
Tema 12.2 IIpodeccuonanbHO-OPHEHTHPOBAHHOE cojepiKaHue
Onepauuu ¢ | (conep:xaHMe NPHUKJIATHOIO MOAYJISA) 4
MHOXECTBaMH Onepanuy ¢ MHOXKeCTBaMH. Pelenne npukiIaHbpIxX 3a1ad
[pakTHyeckoe 3aHATHE
Tema 12.3 Copnepxanue yueOHOro Marepuaia
I'padbr [Monsitue rtpada. Ces3ublii rpad, nepeBo, uukia rpad Ha 4
TUIOCKOCTH
[pakTHyeckoe 3aHATHE
Tema 12.4 Cogeprxanme yaeOHOro MaTepraia
Pemenne 3ama4. [ Onepamuu ¢ MHOMkecTBaMu. OIMCaHHE PeanbHBIX CHUTYaIMi ¢ )
Muosxectsa, I'padbl 1 | ovonpio muoskects. [puvenenne rpadoB K peliermio 3azad
MX MPUMCHCHHE KonTponbHas pabota
Pazgen 13. DiieMeHTHI KOMOMHATOPMKH, CTATHCTHKHU U TEOPHHU BEPOSITHOCTEH 26
Tema 13.1 Copeprkanue y4eOHOTo MaTepraia OK-01
Vi,
Ocnosrbre MOHATHA | TlepecranoBKH, pa3MeIEHHS, COUETAHHS 4 OK-02,
KOMOWHATOPHKH
Jlexms OK-03,
OK-04
Tema 13.2 Cogeprxanne yaeOHOTO MaTepraia OK-0 5’
CoOpITHE, BEpOATHOCTH OK-0 ’
cobertis. Croskenne wu | COBMECTHBIE M HECOBMECTHBIE COObITHA. Teopembl 0 4 -07

YMHOKEHUE
BEPOSATHOCTEN

BEPOSTHOCTU CYMMBI COOBITHMH. YCIOBHas BEPOATHOCTb.
3aBHCHMBIE M HE3aBUCUMBIE COOBITHA. TeopeMbl 0 BEpOATHOCTH

MIPOU3BEACHUS COOBITUH.
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Jlexius

Tema 13.3 IIpodeccuoHATBLHO-OPHEHTUPOBAHHOE cofiepaKaHue
BepositHoCcT B | (coaepikaHue MPUKJIATHOIO MOAYJIsA)
poheCCHOHATBHBIX OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMICTBO €€ YCTOHYMBOCTH.
3a1a4ax Cratuctuyeckoe — ompeneneHne — BeposTHOCTH.  OreHka 4
BEPOSITHOCTH COOBITHS
[NpakTnueckoe 3aHsATHE
Tema 13.4 Coneprxkanue y4eOHOro MaTepraia
JuckperHas ciydaiiHas
BeJIMUMHA, 3aKOH ee | DUABI  CIOyYaiiHbIX BenuunH. OmnpenencHue —MCKPETHOM
pacnpeeneHus CIlyqaliHOM BeNMWYMHBI. 3aKOH paclpeseNieHus] IUCKPETHOU 4
ciryqaiiHo# BennunHbl. Ee 9ncioBble XapakTepUCTHKI
Jlexkuus
Tema 13.5 Copnepxanue yaeOHOro Marepuaia
3ajaun MaTeMaTH4eckON "Bapiaionnpii  pan.  TIOIAIOH  4acToT M [HCTOrPaMMa. 4
CTaTHCTHKH CraTucTudecKue XapakTepUCTHKH psijia HaOJII0AaeMbIX JaHHBIX
Jlexus
Tema 13.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cozepKaHue
CocraBieHue TaOnul U | (Coaep:KaHUe MPUKJIATHOTO MOAYJIs)
JarpaMM Ha IpaKkTHKe [epBuuHas 00paboTKa CTATHCTUUECKUX NaHHBIX. I paduueckoe
UX IMpeacTaBieHue. HaxoxaeHue cpeaHUX XapaKTEPUCTUK, 4
HaOJII0JaeMbIX TaHHBIX
[pakTHyeckoe 3aHATHE
Tema 13.7 Cogeprkanne yaeOHOTO MaTepraia
Pemrenne 3a7a4.
IIEeMEHTEL OnemenTsl KOMOHHATOPUKH. COOBITHE, BEPOSTHOCTH COOBITHSL.
KOMOHHATOPHKH, CrnoxeHHe 1 yMHOXKEHHE BEPOSTHOCTEH 2
cratMcTnku W Teopuu | KOHTpOIbHas pabora
BEPOSITHOCTEM
Pa3nen 14. YpaBHeHUs U HepaBeHCTBA 30
Tema 14.1 Coneprxanue ydeOHOTo MaTepraia
PaBHOCHIIBHOCTB
ypaBHeHHit u | PaBHOCWIBHOCTD ypaBHEeHMH u HepaBeHCTB. OrmpezneneHus.
HEPABEHCTB. O6mmue | OCHOBHBIE TEOPEMbI PABHOCHIIBHBIX [IEPEXO/AX B YPABHEHUSIX U
METO/IBI PELLICHHSI HepaBeHcTBaxX. OOIIMEe METO/BI PELICHUS] YPaBHEHHH: Mepexo
OT paBeHCTBa (YHKIMH K PpaBEHCTBY apryMEHTOB JUIS 4
MOHOTOHHBIX (DYHKIIMH, METOA DPAa3lIOKEHHS Ha MHOXKUTEIH,
METOJl BBEJCHUS HOBOM IEpEeMEHHOH, (YHKIHOHAJIbHO-
rpaduyecKuii MeTo
Jlexnus OK-01,
Tema 14.2 Copnepxanue yueOHOro Marepuaia 85'8?
I'padmaecknit METON | Ofmie MeToBI pellIeHns HepaBeHCTB: TEPEX0] OT CPABHEHHs OK-O4’
PCILICHIL  YPABHCHUM, | spavennit dyHkuuii K CpaBHEHWIO 3HAYEHMI apryMEHTOB IS OK-OS’
HCpaBEHCTB MOHOTOHHBIX (DYHKIMHA, METOZ WHTEPBAIOB, (DyHKIHMOHAIHHO- 6 OK-O6’
rpapudeckuii  Mmeron. I'papuueckmit MeTron  pemIeHUs OK—07’
YpaBHEHHH W HEPABEHCTB
Jlexuus
Tema 14.3 Cogeprxanne yaeOHOTO MaTepraia
YpapHenus M| Onpenenenve Momyns. PackpbiTHe MOy 1O ONpEAETEHHIO.
HCPABCHCTBA C MOAYIIEM | [pocrefimme  ypaBHEHHS M HEPaBEHCTBA C  MOJYIEM. 4
[lpMeHeHnEe paBHOCWIIBHBIX TIEPEXOJO0B B  OIPEAEICHHBIX
THUIIaX yPaBHEHUIl 1 HEPABEHCTB C MOZYJIEM
Jlexmus
Tema 14.4 Copnep:xanue yaeOHOTO MaTepHraia
YpapHenus 3HaKOMCTBO C mapameTpoM. IIpocTeiimne ypaBHEHHS u 4
HEepaBeHCTBA c

HEPABCHCTBA C MapaMeETpoM
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rnapaMmeTpamu Jlexuus

Tema 14.5 IpodeccnoHaTbHO-OPHEHTHPOBAHHOE cojep:KaHue
CocraBneHue U penieHue | (copep:kaHue MPUKJIATHOTO MOIYJIsI)

pOQeCcCHOHANTBHBIX Perienne TeKCTOBBIX 337124 MPOQECCHOHAILHOTO COJCPIKAHUS 8
3a7a4 € TIOMOIIBIO

ypaBHEHHMI IIpakTudeckue 3aHATHA

Tema 14.6 Coneprxanue y4eOHOTo MaTepraia

Pewenne 3aMad. | OGmue MeTOAbl peElIeHHMs ~YpaBHEHMH. YpaBHEHHS M 4
YpasHenus 1 | gepaBeHCTBa C MOZY/IEM U C TIapaMeTPaMu

HepaBeHCTBA [NpakTryeckoe 3aHsATHE

IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 24
Bcero: 340

2.4. Coneprxanue pa3aesioB IUCHHUIIIMHBI

2.4.1. 3auATHA JeKIIHOHHOI0 THUIIA

pasa
ena

HaunmenoBanmne
paszena/TeMsl

ConepixaHue pasena

dopma
TEKYILETO
KOHTPOJIS

4

1 cemecmp

IMoBTOpeHue Kypca
MaTEeMaAaTUKHU
OCHOBHO# HIKOJIBI

BasoBbie 3HaHWSA W yMEHHS IO MaTeMaTWKE B MPO(ECCHOHATBFHOW W B
TOBCETHEBHOW JNIEATENbHOCTU. JIeHCTBUS HaAJ TIOJOXKUTEIBHBIMUA H
OTPUIIATEIEHBIMH YHCIaMH, OOBIKHOBEHHBIMHU M AECATHYHBIMA APOOSMH.
JleiicTBUSL CO CTEmeHSAMH, (QOPMYINBI COKPAMICHHOTO YMHOXEHHSI.
Croco0bl pemeHns CHCTeM JMHEHHBIX ypaBHeHHWU. [loHATHS: Marpuia
2x2 um 3x3, ompemenurtens Matpuipl. Meron [Maycca. Cucremsr
HEITMHENHbIX ypaBHeHHH. CHCTEMbI HEPaBEHCTB.

v, T

Ipsambie n
INIOCKOCTH B
NMPOCTPAHCTBE

IMpenmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKa, MpsAMasd,
MJIOCKOCTh, MPOCTPAaHCTBO). (OCHOBHBIE aKCHOMBI  CTEPEOMETPHHU.
[lepecekaromiuecs, mapaieNibHble W CKPEUIUBAIOIIMECS  TPSIMBIE.
[lpuzHak ©  CBOMCTBO  CKpeIIMBAIOUIUXCS NpAMbIX. OCHOBHBIE
npocrpaHcTBeHHbIe (urypbl. IlapamuiensHble npsiMas M IJIOCKOCTb.
Omnpenenenne. [Ipnznak. CBoiicTBa (¢ mokasarenscTBoM). [TapamiensHbie
wiockoctu. Omnpenenenue. [Ipnznak. CBoiicTBa (C 10Ka3aTeIbCTBOM).
Tetpasap u ero anemeHtsl. [lapannenenunen u ero aneMeHTsl. CBolicTBa
IPOTUBOIOJOXKHBIX ~ TpaHed W JUaroHajled  mapajulelenunesa.
Iloctpoenue ceuennii. Pemenne 3amad. IlepneHauKymnspHbIE NpsSIMBIE.
[NapannensHple TpsMBble, TEPHCHIUKYISPHBIE K IUIOCKOCTH. Ilpn3Hak
HNEpHEHAUKYIAPHOCTH  TPAMOM M IUIOCKOCTH.  JlOKa3aTelabCTBO.
Iepnenauxynsap u HakIoHHas. [leprneHaukynspHble ockocTy. [Ipru3Hak
NEepIeHAUKYIAPHOCTH IulockocTed. JlokazarenbcTBO. PaccrostHus B
mpocTpaHcTBe. Teopema o0 Tpex MNepHeHAuKymspax. Jloka3arenbcTBo.
Yron Mexay IpsMOM U INIOCKOCTBIO. YTOJI MEXIY MIOCKOCTSIMH.

Koopaunatsi u
BEKTOPBI

JekapToBbl KOOpAMHATBl B HpocTpaHcTBe. [Ipocreiliine 3amauun B
KoopauHatax. PaccrosHHMEe MeXODy JIBYMs TOYKaMH, KOODPIMHATHI
cepeuHBI OTpe3Ka. BekTopsl B mpocTtpancTBe. CloKeHHE W BBIYUTaHHE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha dncio. KommiaHapHbIE BEKTOPHI.
CkamsipHOE TIpOM3BE/ICHHWE BEKTOPOB. PasnmoXkeHHe BeKTOpa IO TpeM
HEKOMIUIAaHAPHBIM ~ BeKTOopaM. KoopanmHaTel BEKTOpa, CKalsIpHOE
MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXIY BEKTOpaMH, Yroil
MEXIY NPSMOHM U IIIOCKOCTBIO, YrOJN MEXIYy IUIOCKOCTSMH. YPaBHEHHE
TUIOCKOCTH. | 'eoMeTpryecKknii CMBICI ONpEeAENUTENs 2X2.
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pasn
ena

HaunmenoBanme
paszena/TemMsbl

ConeprxaHue pasnena

dopma
TEKYIIIETro
KOHTPOJIA

2

3

4

OcHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyiec
KHe QYHKUMH

Pagnannas Mepa yrma. IloBOpOT TOUKM BOKpPYr Haydana KOOpPIUHAT.
Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA U KOTaHIreHca. 3HaKH CHHYycCa,
KOCHHYCa, TaHT€HCa W KOTAHTEHCA 10 YETBEPTSAM. 3aBUCHMOCTh MEXIY
CHHYCOM, KOCHHYCOM, TaHT€HCOM M KOTQHI'€HCOM OJJHOTO U TOTO e yIJIa.
Tpuronomerpudeckue Toxaectsa. CHHYC, KOCHHYC, TAHTE€HC M KOTaHTE€HC
yrinoB o u - o. @opmynsl mpuBeneHns. CyMMa W pa3sHOCTh CHHYCOB.
Cymma M pa3HOCTH KocuHycoB. CHHYC M KOCHHYC IBOWHOTO YTJA.
DopmyItbt TIOJIOBUHHOTO yria. IpeobpazoBanus CYMMBI
TPUTOHOMETPUYECKNX (YHKIMA B TPOM3BEICHHWE M TPOU3BEICHUS B
CyMMy. BpIpakeHne TpHroHOMETpHYECKMX (YHKIMI dYepe3 TaHTEHC
TIOJIOBUHHOTO apryMeHTa. [peo6pazoBanms MIPOCTEHUIITNX
TPUTOHOMETPUYECKUX BBIpakeHHH. OOIacTh ONpenesieHnst 1 MHOKECTBO
3HaueHWH GyHKIMHA. YETHOCTH, HEUETHOCTH, MEPUOIMYHOCTH (YHKITHA.
CriocoObl  3amanms  ¢Qynknuii. OO0nacTs ompenesneHuss U MHOXKECTBO
3HAQUEHWH TPUTOHOMETPUYECKHX (yHKIMH. UYETHOCTh, HEYETHOCTD,
MEepHOANYHOCTh TpUroHOMeTpruecknx (yHknuii. CBoiicTBa U TpaduKu
¢yHKIMA Yy = cos X, y = sin X, y = tg X, y = ctg x. OOparHble
TpuroHomerpuieckne QyHknuu. Vx cBoiictBa u rpaduku. YpaBHeHHE
COS X = a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YpaBHEHHH OCHOBHBIX THIIOB: IpOCTEHIINE
TPUTOHOMETPUYECKHE  YpaBHEHHs, CBOISIIMECS K  KBaJPaTHBIM,
peniaemMble pasjioKEHHEM Ha MHOXHTENH, OJHOpojHble. I[Ipocreiinme
TPUTOHOMETPUYECKHE HepaBeHCTBA. Cucrembl MPOCTEUIINX
TPUTOHOMETPUIECKUX YPAaBHEHHH.

V, T

2 cemecmp

KoMmiiekcHbie
qucaa

Ionsarne kommekcHoro umcia. ComnpsykKeHHBIE KOMIUIEKCHBIE YHCIIA,
MOZYJIb U apryMEHT KOMIUIEKCHOTO yrcia. dopma 3aImmicu KOMIUIEKCHOTO
gucna  (TeoMeTpudeckas, TPUTOHOMETpPHYECKas, airedpamdeckas).
ApudmerrnyecKue IeHCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMU.

v, T

IIpousBognas
yHkuumn, ee
NpHMeHeHHe

OmnpezeneHue 4YUCIOBOH IOCIIENOBATENIBHOCTH U CIOCOOBI €€ 3amaHHus.
CBolicTBa 4YMCIIOBBIX IOCHeOBaTeNbHOCTEH. OmpeneneHue mpenena
HOCIIEZIOBATENbHOCTH. BbluncieHne npenenoB MocCIeNoBaTeIbHOCTEN.
IMpenen ¢yHkumum Ha OeckoHewHocTH. [Ipemen QyHKIMM B TOYKe.
[Mpupamenune aprymenra. I[lpupanienue QpyHkumu. 3aiauu, NPUBOASIINE
K TOHATHIO TNpOoM3BOAHOH. OmpeeneHre NPOU3BOIHONW. AJTOPUTM
OThICKaHMs TMpou3BoaHOi. Dopmynsl muddepentmposanus. [IpaBuia
muddepenunposanus. Onpexnenenue cinoxHoit Gynkumu. [IpousBoanas
TpuroHomerpuieckux QyHkuuii. IIpomsBojnas cinoxHOW (QyHKUINH.
Ionsitne nenpepsiBHOW (yHKunMU. CBONHCTBA HENPEPHIBHOW (YHKIHH.
CBs3b MEXy HENPEPHIBHOCTHIO U ITUPQPEpPEHIMPYEMOCThIO (DYHKIIUH B
TOYKE. AJTOPUTM pEIICHHS HEPaBeHCTB METOJOM  HHTEPBAJIOB.
l'eomerpuueckuii  CMBICT  TPOW3BONHONW  (YHKIMHM —  YIJIOBOHM
koo dummeHT kacarensHON K rpaduky QyHKIHM B TOUke. YpaBHEHHE
KacaTelnbHOlM K rpaduky (QyHKIHU. AJTOPUTM COCTaBJICHHS ypaBHEHHUS
KacarenbHON K Tpaduky ¢yHkumm y=f(x). Bospacranme n yObiBanme
(yHKIIMH, COOTBETCTBHE BO3pacTaHMsi M yObIBaHUS (YHKIUH 3HaKY
npousBoaHOW. [loHATHE MPOM3BOJHON BHICHIETO HMOPSIIKA, COOTBETCTBUE
3HaKa BTOPOW NPOW3BOJHOM BBITYKIOCTH (BOTHYTOCTH) (YHKLIUH Ha
oTpe3ke. 3agayd Ha MaKCHMyM W MUHHMYyM. [IOHATHE acHMITOTHI,
CIOCOOBI HMX OIpeAeNeHHs. AJTOPUTM HUCCIeNOBaHUS (YHKIUU |
MOCTpOCHUs e¢ rpaduKa C MOMOIILI0 MPOU3BOIHON. [IpoOHO-THHEHHAas
¢ynkuust. VccnenoBanue (QyHKIMM Ha MOHOTOHHOCTh U IIOCTPOEHHE
rpadukoB. HaxoxneHue HamOONBIIEr0 W HAaMMEHBINEro 3HAYeHUH
(yHKIMA, TocTpoeHHe TrpaUKOB MHOTOWICHOB C HCIIOJIb30BaHUEM
anrnapara MaTeMaTH4eCKOTo aHaIn3a.
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pasn
ena

HaunmenoBanme
paszena/TemMsbl

ConeprxaHue pasnena

dopma
TEKYIIIETro
KOHTPOJIA

3

4

MHOrorpaHHuKu 1
TeJia BpalieHust

[Monsitue MHOTOrpaHHWKa. Ero smeMeHTHI: BepinHBI, peOpa, TpaHH.
Huaronans. CedeHue. Brimykiible M HEBBIMYKJIblE MHOTOTPAaHHMKH.
[Monsitue mpusmel. Ee ocHoBaHMs M OOKOBbIe TpaHHW. BbicoTa mpU3MBEIL.
Ilpsmas u HakioHHas npusMa. IlpaBunbHas npusma. Ee cedenue.
[Mapamnenenumnen, CBOWCTBa NPSIMOYrOJILHOTO Iapajiesiennunesna, Kyo.
Ceuenne ky0a, mapawienenunena. [lnpamuna u ee sinemeHTsl. CedeHne
nupamuabl. [lpaBunpHas nupamuga. YcedeHHas nupamuaa. [lnomanp
OOKOBOIl W TOJIHOM ITOBEPXHOCTH MPHU3MBI, MHMpamuasl. CHMMeETpus
OTHOCHTENIFHO TOYKH, TpsMOH, TuiockocTH. CumMmerpusi B KyOe,
napajjenenunene, npusme, nupaMmune. LWIMHAP M €ro 3JIEMEHTHI.
Ceuenne munuHApPa (MapajuleIbHOE OCHOBAaHMIO W ocH). PasBepTka
munuHapa. Konyc u ero snementsl. CedeHne KoHyca (TapayienbHOE
OCHOBAaHMIO M IIPOXOJUIIEe Yepe3 BEPLIMHY), KOHMYECKHUE CEYCHUSI.
PazBeprka koHyca. YceueHHBIH KoHyc. Ero oOpasyromias u BbICOTa.
Ceuenne yceuennoro konyca. Illap u chepa. Bzaumnoe pacnosnoxenue
cdepsl u miockoctu. Ceuenune nrapa, cepsl. [lonstue 06 odveme Tena.
O0beM kyba m mpsiMOyroibHOro mapamienenunena. O0beM NPU3MBI U
mumuHapa. OTHomeHHe o00beMOB TOAOOHBIX Ten. ['eoMerpuuecknit
CMBICT ompenenutenst 3-ro mopsiaka. OO0beMbl NMUpaMHIBl U KOHYCA.
O6nem mapa. [Tnomaay moBepxHOCTEH TeIl.

V,T

IlepBooOpa3nas
¢ynknumn, ee
NpUMEHEHUE

3agada 0 BOCCTAaHOBJICHUHU 3aKOHA JIBIDKCHUS IO U3BECTHOH CKOPOCTH.
Ilonsitne wmHTerpupoBaHus. O3HAKOMIJIEHHE C IIOHATHEM HHTErpaiga |
nepBooOpaszHoit mnsa  ¢yHkmmm y=f(x). Pemenme 3amad Ha CBs3B
MepBOOOPA3HON W € MPOW3BOJAHOM, BBIYHCICHHE IMEPBOOOpa3HOM st
naHHOW (yHKIwK. Tabmuma GopMmyn s HaXOXKIEHUs IEePBOOOPa3HBIX.
W3ydenne npasuiia BBIYMCICHNS IEpBOOOPa3HON. 3a1auu, MPUBOASIINE K
MOHSATHIO OIPEACNIEHHOTO MHTETpalla — O BBIYNCICHUH IUIONIAIH
KPUBOJIMHEMHOM  Tpameuumu, O IepeMelleHnd Touku. [loHsatue
OTIpeNeNéHHOTO WHTEerpaia. [ eoMeTpudecknii M (DU3HYECKHA CMBICI
onpenenenHoro uHTerpana. ®opmymna Herotona— JleiiOnuia. [lonstue
HEONpEeIeNICHHOT0 MHTeTpaia. | eoMeTpHYecKuil CMBICI ONPEJIeTIEHHOTO
WHTErpaa.

CTeneHu ¥ KOpHM.
CrenenHas
GyHKuuA

[loHsiTHEe KOpHS N-OM CTENEHM W3 JIEUCTBUTENBHOrO 4ucia. DyHKINHU

¥y= r‘:& ux cBoiictBa M rpapuku. CBOWCTBa KOPHSA N-Oif CTEMeHH.
[Ipeobpa3oBanne HMppalMOHATHHBIX BbIpakeHWil. [loHsTHE cTemeHH C
MOOBIM  palMOHATBHBIM —TOKazaTeneM. CreneHHsle QYHKIOUH, WX
cBOMcTBa M TpaduKu. PaBHOCHIBHOCTh MPpalMOHAIBHBIX YPaBHEHUH U
HEpaBeHCTB. Meroapl HMX pelleHus. PelleHne uppanMoOHAIbHBIX
YpaBHEHUU U HEPABEHCTB.

10

IMoka3zareabHast
GyHkuus

Crenens ¢ MPOU3BOJIBHBIM ICHCTBUTENRHBIM NOKa3aTeneM. OnpeneneHne
MoKa3zaTeiabHOW (yHKIUMHM, ee CBoiicTBa W TpaduK. 3HAKOMCTBO C
OPUMEHEHHEM II0Ka3aTelnbHOM (yHKumH. PeleHne mmoka3aTenbHbBIX
ypaBHEeHHH ()YHKIHOHAIBHO-TpaQUYecKuM MeTomoM. PermieHue cuctem
HOKA3aTeNbHBIX YPaBHEHUI.

11

Jlorapugmel.
Jlorapupmuyeckast
GyHkuus

Jlorapudm umucna. JlecSTUUHBIA M HATypaJIbHBIA JOTapU(MBI, YHCIO €.
CaoiicTBa sorapu(MoB. Onepanus Jorapu()MUpPOBaHUSL.
Jlorapugmuueckas byHKIASA u ee CBOIiCTBA. [onsitue
norapupmMuueckoro ypaBHeHus. Omepanusi IMOTEHIMPOBaHUSA. Tpu
OCHOBHBIX  MeETOJa  pelIeHUs  JOorapupMHYECKUX  YpaBHEHHN:
(yHKIMOHATBHO-TPAQUUECKU,  METOJ  ITOTEHUHMPOBAHUS,  METOJ
BBEJICHUS HOBOW mepeMeHHON. JlorapudmMuyeckne HepaBeHCTBA.
ANropuT™M  pelieHuss ~ CHUCTeMbl  ypaBHEHMH.  PaBHOCHIBHOCTB
norapu(MHYECKUX YpaBHEHNH 1 HEPABEHCTB.

v, T

12

MHoxkecTBa.
DJIeMeHThbI TeOpuH

rpagos

Ionstue MuOkecTBa. [logMHOKECTBO. OTIepanini ¢ MHOYKECTBAMHU.
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Ne dopma
pasn Hanverosanne Conep:xanue paszena TEKYIIIETro
paszena/TemMsbl
ena KOHTPOJIA
1 2 3 4
13 [epecranoBku, pazmenieHusi, codyeranusi. CoBMecTHbIe U HecoBMecTHbIE | T
) coObiTusi. TeopeMbl O BEpOSATHOCTH CYMMBI COOBITHH. YcloBHas
JIEMEHTbI BEPOSTHOCTh. 3aBUCHMbIE M HE3aBHCUMbIE COObITHS. Teopembl 0O
KOMOHUHATOPHUKH, N N
BEPOSTHOCTU TPOU3BENCHUSI COOBITHH. BuIBl cilydaliHBIX BETUYUH.
CTATHCTHIH | OnpeneneHre TUCKPETHON cydalHOM BeIWYMHBI. 3aKOH pacnpeieraeHus
reopun . JIUCKPETHOW clydyailHOM BenuuMHbl. Ee 4YUCIIOBBIE XapaKTEPUCTHUKHU.
BEPOITHOCTEH Bapuannonssrit psa. [lonuron gactor u ructorpamma. CTaTHCTHYECKHE
XapaKTEPUCTUKH Psifa HAOII0AaeMbIX TaHHBIX.
14 PaBHOCHIIBHOCTE ypaBHeHWIT M HepaBeHCTB. Ompenenenus. OcHOBHblE | Y
TEOpEeMBbl PAaBHOCHWJIbHBIX IEPEXOAaX B YPABHEHUSIX W HEPABEHCTBAX.
OO1mmme MeToIb! pelIeH s ypaBHEHHH: MTepexo/] OT paBeHCTBA PYHKIMHA K
paBEeHCTBY apryMEHTOB Ui MOHOTOHHBIX (DYHKIMH, METOZ Pa3JIO’KeHUS
Ha MHOXKUTEIIM, METO]] BBEACHHS HOBOH MEPEMEHHOH, ()yHKIMOHAIBHO-
rpaduyeckuii Meron. OOLIMe METObI PEIICHUS] HEPABEHCTB: MEPEX0A OT
YpaBHenus u CpaBHEHUsI 3Ha4eHUH (QYHKIMH K CPAaBHEHHIO 3HAUYCHUH apryMEHTOB IS
HEpPaBeHCTBA MOHOTOHHBIX ~ (DYyHKIMH, METOX  HHTEpPBAIOB,  (YHKIMOHAILHO-
rpadudeckuit meron. ['paduueckuii MeTOA pelIeHUs] ypaBHEHUH U
HepaBeHCTB.  Ompenenenune  Monyna.  Packpeitue  Momynast 1o
onpenenenuto. llpocreiiimmne ypaBHEHUsS W HEPABEHCTBA C MOIYJIEM.
IlpuMeHeHNE pPAaBHOCHIBHBIX IIEPEXOJOB B  OMNPEACNICHHBIX THUIAX
YpaBHEHHH M HEPAaBEHCTB C MOJAYJIEM. 3HAKOMCTBO C IapaMeTPOM.
IIpocreiinue ypaBHEHUsI 1 HEPABEHCTBA C NAPAMETPOM.
[Mpumeuanue: T — TectupoBanue, P — Hanncanue pedepara, Y — ycrHbli onpoc, KP — konTponbHas padora
2.4.2. 3aHATHA CEMHUHAPCKOI0 THIIA
HE MPEyCMOTPEHBI
2.4.3. IlpakTu4eckne 3aHATHS
®opma
Ne Hanverosarne HanmenoBanme npakTuyeckux (J1abopaTopHbIX) padoT TEKYIIEro
pa3zaena/TeMsbl
KOHTPOJIS
1 cemecmp
1 2 3 4
1. Bunp! minockux ¢uryp n ux miomans.
[IpakTHKO-OpHMEHTHPOBAHHBIC 33/1a4U B KypCe TEOMETPHH Ha TNIOCKOCTH
I [pocTeie mpoueHTHI, pa3Hble COCOObI NX BhIYHCcIeHus . CI0XKHBIE
OBTOpPEHHE Kypca -
MaTEMATUKHN IIP, KP
OCHOBHOMH ILIKOJIBI Jluneiinsle, kBapaTHbIE, IPOOHO-THHEHHbBIE YPAaBHEHUS U HEPABEHCTBA
Brruucnenus u npeodpa3oBanus. Y paBHEHHs U HEPABEHCTBA.
I'eoMeTpust Ha IIOCKOCTH
2. AxcuoMsl crepeoMeTpuu. [leprnesanKyIapHOCTb IPSIMON U MIJIOCKOCTH,
Tpsimsie 1 MapauIebHOCTD JBYX MPSIMBIX, TEPIEHIUKYIISPHBIX TNIOCKOCTH,
TOCKOCTH B NepIIeHANKYAPHOCTD MIOCKOCTER [P, KP, ¥
Pacnionoxenune NpsAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
MPOCTpANCTBE [NeprieHIUK yISIPHOCTD U MAPAJUIENBHOCTD MPSIMBIX U TIIIOCKOCTEH.
CxpenmBaronuecs mpsMbie
3. |KoopnuHatsl u KoopaunatHas mnockocTs. Beruncienue paccTosHUN U MoMmanel Ha IP. KP
b

BCKTOPbI

mtockocty. KonmnuecTBeHHbIS PpacucThl
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JlexapToBBI KOOPAMHATHI B IIPOCTPAHCTBE. BEKTOPHI B IPOCTPaHCTBE.
CrnoxeHHe 1 BEIYUTAaHUE BEKTOPOB. Y MHO>KEHHE BEKTOPA Ha YUCIIO.
Kommanapasie BekTopbl. CKalsipHOE IIPON3BEACHUE BEKTOPOB.
PaznoxxeHne BekTopa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B koopanHaTax. KoopauHaTsl BEKTOPA,
paccTosIHAE MEXIY TOUYKaMH, KOOPJUHATHI CEPEIMHBI OTPE3Ka,
CKaJIIPHOE TIPON3BE/ICHNE BEKTOPOB B KOOPANHATAX, YTOJI MEKAY
BEKTOPAMH, YroJl MEX/y IPSIMON ¥ TUIOCKOCTBIO, YTOJl MEXKITY
TUTOCKOCTSIMHU

4. Cikarue U pacTsbKeHue rpa)iKoB TPUTOHOMETPHYECKUX (DYHKIIHH.
[peoGpazoBanne rpauKOB TPUTOHOMETPUIECKUX (DYHKIIHH.
OcHoBb! Hcnonb3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIINI B
TpPUTOHOMETPHH. npo¢heCCHOHANBHBIX 3a1a4ax P, KP
TpuroHomerpuyeckn Tiheol D
e QyHKIHH peoGpasoBaHye TPHTOHOMETPHIECKNX BBIpaKEHNI. Peruerme
TPUTOHOMETPUYECKUX YPABHEHHI M HEPABEHCTB B TOM YHCIIE C
HCIIOJIb30BAHUEM CBOMCTB (DyHKIIUI.
2 cemecmp
5. BelnonHeHNE pacyeToB ¢ MOMOUIBIO KOMIUIEKCHBIX yncen. [Ipumepsr
Kommexcusie uncia p i prMep IIP, ¥
HCIIOJIb30BAHUS KOMIJIEKCHBIX YHCEI
6. duznyeckuii (MEXaHHUECKUH) CMBICI TPOU3BOJHON — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v= S’ (t)
[pownzBonHas Hanmensbmiee n HanOosbIee 3Ha9eHUE QYHKINT
¢byHKIHMH, ee dopmyinel 1 paBwia auddepennpposanus. MccnenoBanue QyHKIHiA ¢ 1P, KP
IIpUMEHEHHE MIOMOIIIBIO NTPOU3BOAHON. Hanbonbiee 1 HanMeHbIIee 3HaUYCHUS
byHKIMH
7. CHuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[NonsiTue mpaBUILHOrO MHOTOrpaHHKUKa. CBOWCTBA MPABUIIBHBIX
MHOTOTPaHHHUKOB
MHoOrorpaHHuku u
KoMOuHaImm reoMeTpiuaecKux Tel IIP, KP
Terna BpaleHus ~
Hcnosnp3oBanre KOMOWHANMIT MHOTOTPaHHUKOB | TeJI BpallleHUs B
MIPaKTUKO-OPHEHTHPOBAHHBIX 3a/1auax
OOBEMBI U IIJIOIMIAAN TIOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAI[CHUS
8. I'eomerpruecknii cMbICH ompeaeneHHoro narerpaita. Gopmyna
Herorona - JleiOnuma.
[epBooOpazHas
Pemenvie 3a1a4 Ha MpUMEHEHNE UHTETPANIA JUIST BBIYHUCIICHUS
¢byHKIIH, ee . I1P, KP
(U3NUECKUX BEIWYHH W TUTOMIAEH
IIPUMEHEHHE
[epBooOpasnas ¢pyukumu. [IpaBuia HaxoxeHus IepBoodpa3HbIX. Ee
IIPUMEHEHHE
9. |Crenenu u kopau. |Omnpenenenue creneHHol GyHKIMHU. Vcrionp3oBaHue ee CBOMCTB IpH KP
CreneHHast QyHKIMS |pEIICHUN YPAaBHEHHUI U HEPABCHCTB
10. Pemenne nokasaresbHbIX ypaBHEHUI METOIOM ypaBHUBAHHS
rokasaresieli, METO/IOM BBEJICHUs] HOBOW IepeMEeHHOM, (PyHKIIMOHAIBHO-
[NokazarenpHas rpadyecKuM MeTooM. Pelenne nokasaTenbHbIX HEPABEHCTB IP. KP
byHKIHS Pemenne nokazarebHbIX ypaBHEHUI METOIOM ypaBHUBAHHS ’
II0Ka3aresiel 1 METOIOM BBEACHUS HOBOM NepeMeHHOM. Pemienne
MI0Ka3aTeIbHBIX HEPABCHCTB
11. Torapud [pumenenne norapudma. Jlorapudmuaeckas cnimpans B npupoje. Ee
rapu(MBI. .
p MaTeMaTH4ecKIe CBOMCTBa
Jlorapudmmaeckas " I1P, KP
byHKws Jlorapudmmyeckas ¢pyHKIus. PeneHne mpocTeHmmx orapuMHIECKHX
YpaBHEHUI
12. Onepaiyy ¢ MHOXKECTBaMHU. PellieHre NpUKIIaaHbIX 3a1a4
Mroxecrsa. IousTtue rpada. Cesa3ubIiA rpad, AepeBo, NUKI Ipad Ha MIOCKOCTU
DneMeHThl TEOPUH paga. Ipaw, IpeEo, P = [P, KP, ¥
rpados Oneparun ¢ MHOXKecTBaMH. OTHCaHue PeaTbHBIX CUTYAIMH C TOMOIIBI0
MHOXecTB. [[pumenenne rpa)oB K perieHuro 3a1ad
13. Seme OTHOCHUTEJIbHAS YacTOTa COOBITHS, CBOHCTBO €€ YCTOWYHBOCTH.
TIEMEHTBI
Cratuctudeckoe onpeneneHie BepoaTHocTH. OIieHKa BepOsSTHOCTH
KOMOWHATOPHKH,
COOBITHS I1P, KP
CTaTHCTHKH U TEOPHU
. [NepBuuHast 00pabOTKa CTATUCTUUECKHUX JaHHBIX. | padrueckoe ux
BEPOSTHOCTEH

npejcraBieHne. HaxoxieHne cpeiHux XapaKTepUCTUK, HaOII01aeMbIX
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JAHHBIX

OneMeHTh KOMOUHATOPUKH. COOBITHE, BEPOSITHOCTH COOBITHS.
CroxeHne 1 yMHOXKEHHE BepOsITHOCTEH

14. VaBHCHIS 1 Pemenne TekcTOBBIX 33124 MPO(ECCHOHATFHOTO COACPKAHHUS
Hé)paBeHCTBa OO11re MEeTOIbI pellieHns] ypaBHEHHH. Y paBHEHUS 1 HEPABEHCTBA C P
MOJYyJIEM U C TapaMeTpamMu

Tlpumeuanue. IIP- npaxmuueckas paboma; T — mecmuposanue, ¥ — ycmuulil onpoc, KP — konmponvHnas
paboma

2.4.4. Coaep:xanne cCaMOCTOATEJIbHON padoThI

He npenycmorpeno

2.4.5. llepevyenpb y4eOHO-MeTOANYECKOTO O0ecTeYeHUs A5 CAMOCTOSITeJIbHOM
PadoThHI 00yYAIOIIUXCS N0 TUCHUILIMHE

He npenycmotpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOT'MHA

Jns  peanuzanuu — KOMIETEHTHOCTHOTO  MOJXOJa  IpeaycMaTpHUBaeTCs
HCIOJIb30BAHUE B Y4€OHOM IpOIIECCE AKTHBHBIX M MHTEPAKTUBHBIX (OPM MPOBEACHHUS
ayAUTOPHBIX M BHEAYAUTOPHBIX 3aHATUH C LeNbl0 (OPMUPOBAHMS M Pa3BUTHA
npodeccHoHaIBHBIX HABBIKOB 00 YJarOIITAXCS.

B npomecce mnpenogaBaHusl TPUMEHSIOTCS 00pa30BaTeNbHbIE TEXHOJOTHH
pa3BUTHUA KPUTHYECKOrOo MbIIUIeHUS. OOs3aTeNbHbl KOMIBIOTEPHBIE J1ab0paTOpHbIE
MIPAKTUKYMBI 10 pa3jieiaaM JUCUUTIINHBL.

B yueOHOM mpomecce Hapsay C TpPaJuLUUMOHHBIMH  00pa30BaTEIbHBIMU
TEXHOJOTUSIMA  HWCIOJIB3YIOTCA ~ KOMIIBIOTEPHOE  TECTUPOBAHHME,  TEMAaTHYECKUE
NpE3eHTALUH, UHTEPAKTUBHbIE TEXHOJIOTHH.

3.1. O6pa3oBare/ibHBIC TEXHOJIOTHH NP NPOBEICHUH KU

Ne Pazgen Bus! mpumeHseMbIx Koi-Bo
00pa3oBaTeNbHBIX TEXHOIOTHH yac
1 2 3 4
[NoBTOpEeHME Kypca MaTeMaTHKH OCHOBHOM IITKOJIBI AynnoBuzyanbHas TEXHOJIOTHS, 6
npoOIeMHOE N3JI0KEHHE
2 [psiMbIe 1 TITOCKOCTH B IPOCTPAHCTBE AynmoBuzyanpHas TEXHOJIOTHS, 6
mpobieMHoe M3710KEHHE
3 KoopaunaTs! 1 BEKTOPEI AynuoBuzyanbHas TEXHOJIOT U, 6
POGIEMHOE H3/I0KEHHE
4 OcHOBBl ~ TpuroHoMmerpuu. TpuroHomerpuueckue | AyanoBHU3yanbHas TEXHOJIOT U, 24
byHKIMN npoOIeMHOE N3JI0KEHHE
5 Kommexchble gncna AynnoBuzyanbHas TEXHOJIOTHS, 4
IPOOIIEMHOE H3II0KEHHE
6 [TpousBoaHas GpyHKIMH, ee TPUMEHEHHE AynuoBuzyaiabHas TEXHOJIOTHS, 16
MPOOJIEMHOE M3JI0KEHHE
7 MHOrorpaHHuKH U Tena BpalleHus AynuoBusyanbHas TEXHOJIOTHS, 28
IPOGIIEMHOE H3TOKCHHIE
8 [epBooOpazHas QyHKITHH, e¢ TPUMECHEHIE AynmoBuzyansHas TEXHOJIOTHS, 8
IPOGIIEMHOE H3TIOKCHHUE
9 Crenenu u kopau. CteneHHast QyHKIUS AynnoBuzyanbHas TEXHOJIOTHS, 14
npoOIeMHOE N3JI0KEHHE
10 INokazarenbHas GpyHKINSA AynuoBu3yanbHas TEXHOJIOT U, 8
IPOGIIEMHOE H3TIOKCHNUE
11 Jlorapugmsl. Jlorapupmudeckas GyHKIHS AynuoBuzyanbHast TEXHOJIOT U, 22
po0IeMHOE N3JI0KEHHE
12 MHoskecTBa. DIIeMEHTHI TeOpuu rpados AynnoBuzyanbHas TEXHOJIOTHS, 2
TPOGIEMHOE H3IIOKEHHE
13 OneMeHThl KOMOMHATOPUKH, CTaTHCTHKH W TEOPHUU | AyIHOBH3yalbHas TEXHOJIOT U, 16
BEPOSITHOCTEH npoOIeMHOE U3JI0KEHHE
14 YpaBHEHUS U HEPAaBEHCTBA AynmoBuzyanbHas TEXHOJIOTHS, 18
POOIEMHOE H3II0KEHHE
WTOTO TI0 KypCy 178
B TOM YHCJI€ HHTEPAKTUBHOE 00yueHne* 58

43



3.2. O6pa3oBare/ibHbIE TEXHOJOTHH NPHU NPOBEIeHUN NPAKTHYECCKUX 3AHATHI

(1adopaTopHbIX padoT)
Ne | Tema 3aHsaTHS Buab! npumeHseMbIx Komn.
00pa3oBaTeIbHBIX TEXHOIOTUI yac
1 [TPAKTHUYECKOE 3AHATHE Ne 1 mo teme Bujel ninockux | Jluckyccust o TeopeTudecKum 4
¢uryp m ux momanas. [IpakTHKO-OpHEHTHPOBAaHHbBIE 3a/1a4H | BOIpocaM. Pemnienue 3anau
B Kypce reOMETpHH Ha IIOCKOCTH WHIUBHUYaJIbHO
2 |IIPAKTUYECKUE 3AHATHS Ne 2.3 o teme Ipocteie Juckyccus o TeopeTu4ecKuM 4
NPOLIEHTHI, pa3Hble COCOObI NX BeIYHCIIeHHs. CIIOKHbBIE Bompocam Pemenne 3anaq
MPOIICHTHI UHIUBUAYAJIBHO C TPYIIIOBBIM
00cyXIeHuEeM
3 [MPAKTHUYECKOE 3AHATHUE Ne 4 no teme JIuneiinsle, Kpyrislii cToN O TEOPETUYECKUM 4*
KBajIpaTHbIe, IPOOHO-IMHEWHbIC YPAaBHEHHSI M HEpAaBeHCTBAa | Bonpocam PerieHue 3a1a4 keiic-
METOJOM
4 KOHTPOJIBHAS PABOTA Nel o Teme Berancienus u Pewenue 3a1a4 uHAMBUTyabHO 4
npeoOpa3oBaHus. Y paBHEHHUS M HEpaBeHCTBA. [ 'eomeTpus Ha
IJIOCKOCTH
5 |IIPAKTHYECKUE 3AHATHA Ne 5.6 o Teme AKCHOMBI Jluckyccus mo TeopeTudecKuM 4
crepeomerpui. IlepneHIuKynsspHOCTE IPAMOH U INIOCKOCTH, | BompocaM Pemienune 3anau
MapaUIENbHOCTD JBYX MPSIMBIX, MEPIICHIUKYIISIPHBIX WHIUBHUIYaJIbHO C TPYIIIOBBIM
IUIOCKOCTH, IEPIEHANKYIIPHOCTD IIOCKOCTEH oOcykIeHneM
6 KOHTPOJIBHASI PABOTA Ne 2 o teme Pacmonoxxenne Pemenne 3a1a4 nHANBUAYaTIHHO 4
MPSIMBIX M TIJIOCKOCTEH B IPOCTPAHCTBE.
[eprieHIUK yASIPHOCTD U MAPAIIIETBHOCTD MPSIMBIX U
mnockoctei. CkpelrBaroniecs npsmoie
7 [MPAKTHUYECKHUE 3AHATHUA Ne 7.8 o Teme Jucnyt no TeopeTrueckuM Bompocam 4%
KoopaunaTHas miockocTs. Berancnenue paccTosHui u Pemenue 3ana4 HHAMBUIYAIBHO C
Iomaael Ha MI0CKOCTH. KommuecTBeHHbIE pacyueThl. TPYNIIOBBIM OOCY)KJICHUEM UTOTOB
8 KOHTPOJIBHAS PABOTA Ne 3 no Teme JlekapToBbl Pemenue 3ana4 HHAMBUYAIBHO 4
KOOPJMHATHI B IPOCTPAHCTBE. BEKTOPEI B IPOCTPAHCTBE.
CrnoxeHHe U BBIYUTAaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucio. Kommanapasie BekTopbl. CKaJsipHOE TPOU3BEICHHIE
BEKTOPOB. Pa3noxkeHne BeKTOpa o TpeM HEKOMIUIaHAPHBIM
BekTopam. [Ipocreiimne 3a1aun B KOOpAUHATAX.
Koopnunats! BeKTOpa, pacCTOsSHIE MEXKLy TOUKaAMH,
KOOPJMHATHI CEPEIUHBI OTPE3KA, CKATSIPHOE IIPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX, YTOJ MEX/IY BEKTOPaMH, YroJl
MEXIy IPSIMOH M INIOCKOCTBIO, YTOJI MEKAY INTOCKOCTSIMU
9 |IIPAKTHUYECKOE 3AHATHUE Ne 9 o Teme Cxarue u Jluckyccus mo TeopeTHIecKuM 2
pacTsbkeHne rpaKoB TPUTOHOMETPHYECKUX (DYHKITHH. BompocaM Pemrenue 3agau
[peobpazoBanue rpadIKOB TPUTOHOMETPHYECKUX (PYHKIMH | HHIMBUAYAIBHO C TPYIIIOBBIM
00CyXIeHUEM
10 |TIPAKTUYECKMUE 3AHATHUA Ne 10.11.12 o teme Kpyrislii cTon no TeopeTudeckum 27
Hcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (YHKIMH B | BonpocaM PerieHne 3aau keiic-
MpodeCCHOHANBHBIX 3a7adax METOJIOM
11 | KOHTPOJIbHAS PABOTA Ne 4 o teme IIpeobpazoBanue | Pernenue 3anad MHAUMBHAYAITBHO 4

TPUTOHOMETPUYECKUX BBIpaXKeHUH. Pemenue
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TPUTOHOMETPUYECKHX YPaBHEHUH 1 HEPABEHCTB B TOM YHCIIE
C HCIIOJIb30BaHUEM CBOMCTB (PYHKIIWH.

12 |ITIPAKTUYECKUE 3AHATHUA Ne 13.14 no Teme JucnyT 1o TeopeTHueCKUM BOIPOCaM
BrInonHeHne pacyeToB ¢ TOMOIIBI0 KOMIUIEKCHBIX YHCEII. Pemenne 3a1a4 MHANBUIYAIBHO C
[Ipumeps! Ucnoab30BaHUS KOMIUIEKCHBIX YHCEI TPYIIIOBBIM OOCYKICHUEM UTOTOB

13 |TIPAKTUYECKOE 3AHATHE Ne 15 no teme ®uznveckuii | Pernenue 3a1ad MajibIMU FpyHnamMmu
(MexaHM4YeCKHi) CMBICI ITPOM3BOAHON — MTHOBEHHAsI
CKOpPOCTh B MOMEHT BpeMeHH t: v= S’ (t)

14 |TIPAKTUYECKUE 3AHATHUA Ne 15.16 o teme Juckyccus mo TeopeTu4ecKuM
HauMenbiiee 1 HanOoJIbIIee 3HaYCHUE QYHKIMH Bompocam. Pemienue 3agau

WHIUBHUIYaJIbHO

15 |KOHTPOJIbHAA PABOTA Ne 5 mo teme ®opmyisl u Pemenne 3an1a4 nHAMBUAYATBHO
npasuia quddepennnposanus. VcenenoBanue ¢pyHkumii ¢
MOMOIIBIO TPON3BOIHOM. Hanbomnbiee n HauMeHblee
3Ha4YeHHs QYHKIHH

16 |IIPAKTUYECKHUE 3AHATHSA Ne 17.18 o teme JucnyT 1o TeopeTuyecKiUM BOIPOCaM
CummeTpus B IpUPOJIE, apXUTEKTYPE, TEXHUKE, B OBITY Pemenue 3a1au MHANBUIYAIBHO C

IPYMIOBBIM OOCYKJICHUEM UTOTOB

17 |TIPAKTUYECKOE 3AHATHE Ne 19 no teme Ilonsatue Pemenue 3a1a4 MaJbIMH TpyIIIIaMH
MIPaBUIBHOIO MHOTOTpaHHUKA. CBONCTBA MPaBUIIBHBIX
MHOTOTPaHHHUKOB

18 |TIPATKUYECKUE 3AHATHUSA Ne 20.21 o Teme Kpyristii cToM 1Mo TeopeTH4ecKuM
KomOunHanum reoMeTpuueckux Tei BompocaM Pemienue 3agau keiic-

METOJIOM

19 |TIPAKTUYECKUE 3AHATUSA Ne 22.23 no Teme Juckyccus mo TeopeTudeckum
Hcnionb30Banre KOMOMHAINI MHOTOTPaHHUKOB U TEJ Bompocam. Pemienne 3anau
BpallleHNs B PAKTUKO-OPUEHTUPOBAHHBIX 3a/auax HUHAUBUIYAIBHO

20 |KOHTPOJIbHAS PABOTA Ne 6 o teMe O0bEMBI U Pemenue 3ana4 HHAMBUYAIBHO
1011 MOBEPXHOCTH MHOTOIPAaHHUKOB M TEJl BPaIlleHUS

21 |TIPAKTHUYECKAS PABOTA Ne 24.25 o Teme Juckyccus o TeopeTu4ecKuM
I'eomeTpuueckuii cMbICA ONPEAETIEHHOTO UHTErpaa. BonpocaM Pemrenue 3agau
®dopmyna HetoTona - JleiiOHuma. WHIUBUIYAIBHO C IPYIIIOBBIM
Pemmenne 3aau Ha MprMEHEHNE UHTETPaIa U BEIYUCICHHUST | 00CYXIEHHEM
(U3MUECKHUX BEIWYMH M TUTOMIaaei

22 | KOHTPOJIBHAS PABOTA Ne 7 no teme IlepBooOpazHas Pemenne 3an1a4 nHANBUAYATBHO
¢byukuun. [IpaBuna HaxoxneHus nepBooOpasHbix. Ee
NIpUMEHEHHE

23 | KOHTPOJIBHAS PABOTA Ne8 no Teme Onpenenenue Pemenne 3ana4 uHANBUAYATBHO
crenenHol pynkuuu. Mcnonb3oBaHue ee CBOUCTB NIPU
peLICHNN YpaBHEHUH 1 HEPaBEHCTB

24 |TIPAKTUYECKUE 3AHATUSA Ne 26.27.28 o Teme Kpyristii cToM 10 TEOpEeTHIeCKUM
Pemenne nokasarenbHbIX YpaBHEHUI METOAOM ypaBHUBaHUA | BoripocaM Perenue 3amad kelic-
ToKa3areseil, METOI0M BBEACHHS HOBOM MEpEMEHHOM, METOZIOM
($yHKIHOHATBHO-TpaduiIecKuM MeToioM. PereHne
MOKa3aTeNbHBIX HEPAaBEHCTB

25 |KOHTPOJIBHAS PABOTA Ne 9 no teme Pemenue Penrenue 3a1a4 MHIMBUAYaIbHO

MOKAa3aTeIbHbIX YPAaBHEHUN METOAOM ypaBHUBAHUS
ToKa3areyel 1 METO/IOM BBEJICHHUSI HOBOM MEepeMEHHOH.
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Pernrenne mokasarenbHbBIX HEPABCHCTB

26 |I[MPAKTUYECKUE 3AHSATHUA Ne 29.30.31 no Teme Juckyccus 1o TeopeTU4eCcKuM 6
[pumenenne norapudma. Jlorapudmudeckas cnmpans B BompocaM Pemrenue 3amau
npupoe. Ee Maremariueckue CBOWCTBA WHJIUBUYAJIbHO C TPYIIIOBBIM
00CyX IeHUEM
27 | KOHTPOJIbBHAS PABOTA Ne 10 mo teme Pemenue 3a1a4 MHAWBUTyaIbHO 2
Jlorapudmuueckas GyHkius. Penenue mpocreimmx
norapu(pMHUUYECKUX yPaBHEHU I
28 |IIPAKTHYECKOE 3AHSATHE Ne 32.33 o reme Oneparun | JJUcITyT 10 TEOpETHIECKUM BOIIPOCaM 4
C MHOXeCTBaMH. PellieHne mpuKIIaIHbIX 33/1a4 Penrenue 3a1a4 WHANBUIYAIBHO C
TPYNIIOBBIM OOCY)K/IEHUEM UTOTOB
29 |TIPAKTUYECKUE 3AHATHSA Ne 34.35 o teme [lonsitne | Kpyrastit cTon o TeopeTinueckum 4
rpada. Cesi3HbI rpad, nepeBo, HuKiI rpad Ha IUIOCKOCTH BorpocaM Pemienne 3amaq keic-
METOJIOM
30 |KOHTPOJIBHAS PABOTA Ne 11 o Teme Omnepartuu ¢ Pemenue 3an1a4 HHANBUAYaTIHHO 2
MHOXecTBaMH. Onrcanue peasibHBIX CHTYalni ¢ TIOMOIIBIO
MHOXecTB. [[pumenenue rpadoB K pelieHuto 3a1a4
31 |IIPAKTHUYECKUE 3AHATUA Ne 36.37 o Teme Jluckyccus mo TeopeTHaecKuM 4
OtHocuTeNnbHas YacToTa COOBITHSI, CBOMCTBO e BorpocaM Pemienue 3anaq
ycToitunBocTr. CTaTUCTHYECKOE OIIpEeIeHIe BEPOSITHOCTH. | HHIUBHUIYAIBHO C TPYIIIOBBIM
OrneHka BepOSTHOCTH COOBITUS o0cyxIeHeM
32 |IIPAKTHUYECKUE 3AHATUA Ne 38.39 o Teme IlepBuunas | Pemenue 3agay MaasIMy TPyHIIaMu 4
00paboTKka cTaTUCTUYECKUX JaHHBIX. ['padudeckoe nx
npezcraBieHne. HaxoxaeHne cpeiHux XapakTepUucTuK,
HAOTI0JAEMBIX JTAHHBIX
33 | KOHTPOJIbHAS PABOTA Ne 12 1o TeMe Di1eMeHTBI Pemmenne 3ama4 nHANBUAYaTIHHO 2
koMOuHaTOpHKH. COOBITHE, BEPOSTHOCTD COOBITHS.
CrnoxxeHre 1 yMHOXKEHHE BEPOSTHOCTEH
34 |TIPAKTHUYECKUE 3AHATHUA Ne 40.41.42.43 o Teme Pewenue 3a1a4 MHAMBUTyaNbHO C 8
Pemmenne TekcTOBBIX 33124 MPOQECCHOHATEHOTO TPYNIIOBBIM OOCY)K/ICHUEM UTOTOB
CoZIepIKaHuUs
35 |IIPAKTUYECKOE 3AHSTHUE Ne 44 o teme O01ue Pemenue 3a1a4 MaJIbIMH TpyIIIaMH 4
METO/IbI PEIICHNs ypaBHEHUH. Y paBHEHHS 1 HEPABEHCTBA C
MOJIyJIEM U C TapaMeTpaMu
Uroro mo xypcy| 138
B TOM YHCJIe HHTEpaKTHBHOE 00y4yeHue™ | 32%*
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4. YCJ0OBUSA PEAJINBALIIMU ITPOT'PAMMBI IUCHHUITIJIMHBI

4.1. MarepuajJibHO-TeXHHYeCKasi 0a3a, HeoOXoaUMasi [JIsl OCYIIeCTBJIEHHS
00pa30BaTeJHLHOT0 MPOLEcca 1Mo TUCIUTITHHE

Peanuzanus mporpamMmbl JTUCHUIUIMHBI TpeOyeT Haauyus ydyeOHOro kaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yuyeOHOro KabuHeTa:

- IOCAJ0YHBIE MECTA MO KOJIMYECTBY O0YYArOIINXCS;

- paboyee MecTO IpernoaBaTes;

- KOMIUTIEKT y4eOHO-HaIJISIAHBIX TTOCOOUH;

- KOMIUJIEKT IEKTPOHHBIX BUJEOMATEPUAIIOB;

- 3aJ1aHUs U1 KOHTPOJIbHBIX paloT;

- IpodeccCHOHaIbHO OPUEHTUPOBAHHbBIE 3aJaHNU;

- MaTepHalibl 3K3aMeHa.

Texunyeckue cpeacTBa 0Oy4eHHUs:

- IEPCOHAJIbHBIM KOMITBIOTED € JIULEH3MOHHBIM IIPOIPAaMMHBIM 00€CIIEUEHUEM

- IPOEKTOP C IKPAHOM.

4.2. IlepevyeHb HEOOXOAUMOIO MPOrPAMMHOI0 obecredeHu st

1. Onepanuonnsie cucremsl: Windows 7, 10

2. Oducnrie npunoxenus: OpenOffice, Adobe Reader, FileZilla, Kaspersky

3. CoyxebHoe mnporpamMmHoe obecreuenune: 7-zip, PyCharm, Math Type,
NanoCad, WinRAR, Git, Oracle Virtual Box, Google Chrome, FireFox, Slunekc Opaysep,
Visual Studio Code.
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5. IEPEYEHb OCHOBHOM U z[pHOJIHHTEJILHOﬁ YUYEBHOM
JUTEPATYPbI, HEOBXOJAUMOM JIJ1SI OCBOEHUS JUCIUTIIINHDbI
MATEMATHUKA

5.1. OcHoBHas JIMTEpaTypa

1. bammakoB, M. M. Maremaruka : y4eOHUK sl CTYJIEHTOB YUYpEXKICHUU
cpenuero npodeccuonanpHoro obpaszosanus / M. . bammakos. — 3-e uzn. — Mocksa :
Axanemusi, 2025. — 284 c. — (OGmeoOpa3oBaTenbHbie qucHumuinab). — ISBN 978-5-
0054-2954-4.

2. bammMakoB, M. W. Marematuka : snektponHas ¢opma yueOHuka / M.U.
bammakoB. — MockBa : Axanemus, 2024. — (OOmieoOpa3oBaTenbHas MOJATOTOBKA B
yupexaenusx CI10). — URL: https://academia-moscow.ru/catalogue/5395/706896/.

5.2 lonoJiHUTeIbHAS JIUTEPaTypa

1. bammMakoB, M. . Maremarnka. 3alayHUK : 3JEKTpoHHas ¢GopMa ydeOHOTO
nocobust / M. U. bammakoB. — Mocksa : Akanemus, 2024. — (O06meoOpa3oBarenbHas
MOJIrOTOBKA B YUPEKICHUAX CIIO). - URL: https://academia-
moscow.ru/catalogue/5395/706899/.

5.3. llepuoguyeckue u3gaHus

1. Maremaruka B mkone. — https://eivis.ru/browse/publication/92111.
2. llpuxnannas MaTeMaTHhKa & Odusuka. —
https://eivis.ru/browse/publication/808226.

3. MUMsBectus BY3oB. Matematuka. — https://eivis.ru/browse/publication/7087.

5.4. IlepeyeHb pecypcoB HH(OPMANUOHHO-TEJIEKOMMYHUKANMOHHOM CeTH
«HTepHeT), He00OXOAUMBIX /IJIf OCBOECHH S TUCHUILIUHBI

y1eKTPOHHO-0u0MoTedHbIe cucrtembl (IBC)

OBbC «YHuBepcuteTckas 6nodnuoreka onnan» http://www.biblioclub.ru/.
OBbC «JIanb» https://e.lanbook.com.

Oo6pazoBarenpHas wiargopma «FOpaidT» https://urait.ru/.

OBbC «ZNANIUM» https://znanium.ru/.

OBC «BOOK.ru» https://www.book.ru.

CHO «Axanemus» https://academia-moscow.ru/elibrary/.

AU

IpodeccuonanbHble 0a3bI JAHHBIX

1. HanmonanweHas snexkTpoHHas Oubnuoteka https://rusneb.ru/.

2. basbl nanaeix komnanuu «MBUCy https://eivis.ru/.

3. Hayunas ANIEKTPOHHAS oubnuoreka eLIBRARY.RU (H3b)
http://www.elibrary.ru/.

4. MHUAH. IlonHOTeKcTOBass  KOJUIEKLMS  MareéMarTHYeCKUX  KYpHaJoB
http://www.mathnet.ru.
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https://academia-moscow.ru/catalogue/5395/706896/
https://eivis.ru/browse/publication/7087

5. Kypnan KBanToBas snextponuka https://quantum-electron.lebedev.ru/arhiv/.

6. XKypnan Yenexu ¢pusndeckux Hayk https://ufn.ru/.

7. TlomHOoTekcToBas KoJUIEKIMs kypHasoB Ha miuargopme PIITHU (Dnexktponnbie
BepcuM HayyHbIX xypHanoB PAH) https://journals.rcsi.science/.

8. Ilpesumentckas oubnunorexa um. b.H. Enpiiuna https://www.prlib.ru/.

9. DOnekTtpoHHass OuOMMOTEYHass CHUCTEMa COLMO-T'YMaHUTApHOTO  3HAHMUSA
«SOCHUM» https://sochum.ru/.

NudpopMannoHHbIe CIPABOYHbIEC CHCTEMBI

1. Koucynprantllmtoc : HekoMMepueckass HHTEPHET-BEpCUs CIPABOYHON
IIPABOBOW CUCTEMBI
https://www.consultant.ru/cons/cgi/online.cgi?reqg=home&utm csource=online&ut
m_cmedium=Dbutton.

Pecypcsbl cBoOogHOIO N0CTYyNA

1. KubGepJlenunka http://cyberleninka.ru/.

2. Jlexktopuym TB -  Buaeonmekuuu  Beaymux  JiektopoB  Poccum
http://www.lektorium.tv/.

3. IlpuoputerHble HayuHble HampaBieHus PYJIH. CneuuanbHble KOJUICKIIUU
https://priority-lib.rudn.ru/.

CoOcTBeHHBIE JJIEKTPOHHBbIE o0pa3oBarejbHble W HHGOPMAIHOHHBIE

pecypcsl

1. Dnekrponnas Oubmuorexka Hayunoit Oubnuorexku KyOI'Y : Iloctymnenus
JUTEPATYPHI B 6ubnnoTeKn ¢unnanos
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=1.

2. DnexkTpoHHas Ooubnuoreka TPYIOB YUEHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.

3. baza  undopmammonneix  motrpedHocTerr  [KyoI'Y u  ¢wunmanos]
https://infoneeds.kubsu.ru/infoneeds/.

4. DnextpoHHas 6ubIMOTEKa MHPOPMAIIMOHHBIX pecypcoB ¢umana [Kyol'Y B .
Cnasincke-Ha-KyGanwu http://sgpi.ru/bip.php.

5. OrtkpelTasgs cpega  MOAYIBHOIO  JuHaMuueckoro  oOyuenuss  Kyol'V
https://openedu.kubsu.ru/.
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6. METOOIUYECKUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCA
1O OCBOEHMIO JUCIUIIJIMHbI

Huctunnnna «MaTeMaTuKa» HalejleHa Ha (opmMupoBaHue MpodeccunoHaIbHBIX
KOMIICTCHIIMI, TAKMX KaK CIIOCOOHOCTH JIGMOHCTpAIlMM OOIICHAYYHBIX 0a30BBIX
3HAHUU €CTECTBEHHBIX HAYK, MaTEMAaTHUKH, MMOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIIUM,
IIPUHLIMIIOB TEOPUH.

OOyueHre CTYIEHTOB OCYIIECTBISCTCS MO TPATUIIMOHHON TEXHOJOTHU (JIEKIIUH,
MIPAKTHUKH) C BKIIFOUCHUEM WHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3peHHUS UCIOJIB3YEMBIX METOAOB JICKIIMA TOAPA3ACISIOTCS CIECIYIOIUM
oOpa3oMm: HMH(POPMAITMOHHO-OOBICHUTEIbHASI JICKIUS, TOBECTBOBATEIbHAS, JICKITUS -
Oecena, mpooOIeMHast JISKIUS U T. II.

YcTHOe — u3NoOKeHMe ~— ydyeOHOro — marepuaia @ Ha  JIEKIMA  JIOJKHO
KOHCIIEKTUpOBaThCs. ChyliaTh JEKIUIO HY)KHO YMETh — MOJJIEPKUBATh CBOE BHUMAaHHUE,
MOHATh U 3allOMHUTH YCIBIIIAHHOE, YJIOBUTH May3bl. B mpolecce H3I0KEeHUs
MpenoiaBaTesieM JEKIUU CTYJIEHT JOJKEH BBISICHUTH BCE HEMNOHSTHBIE BOIPOCHL.
3anuchiBaTh  COJIEpKaHHME JIEKUMHU HYKHO O0S3aTebHO — 3allMCHd  OMOTaloT
NOJIICPKUBATh BHUMAaHHE, CIIOCOOCTBYIOT MOHUMAHUIO U 3alIOMUHAHUIO YCIBIIIAHHOTO,
MPUBOAWT 3HAHHUE B CHUCTEMY, CIy)XaT OMOpPON mis mepexoda K Ooiiee TriIyOOKOMY
CaMOCTOSITEJIbHOMY M3YyUCHHUIO TIPEeIMETA.

Meroanueckre peKOMEHIalluK 110 KOHCTIEKTUPOBAHUIO JICKIUA:

— 3aIUCh JIOJKHA OBITh CUCTEMHOM, MPEeACTaBIATh COO0M COKpaIIEHHBIM BapHaHT
JeKuuu npenopaasatend. HeoOxonumo —cinymatbh, OOAyMbIBaThb U 3allUCHIBATh
OJIHOBPEMEHHO);

— 3anuch BeNETCS OYEHb OBICTPO, YETKO, IO BO3MOXKHOCTH KOPOTKHUMU
BBIPAKECHUSIMU;

— HEe TMpekpamas CiymaTh MOpenojaBaresis, HYXKHO 3aluChbiBaTh TO, YTO
HEOOX0AMMO yCBOMTH. Henb3s 3amuceiBaTh Cpa3y K€ BBICKa3aHHYIO  MBICIb
npernojaBarens, cieayeT €€ MOHATh W MOCJe ATOr0 KpPaTKO 3amucaTth CBOMMU CJIIOBaMU
WIN CIOBaMU TpernojaBatens. BakHo, 4ToObl B Heil He ObLI MOTEPSH OCHOBHOM CMBICI
CKAa3aHHOI0;

—MMEHa, JaThl, HA3BaHUsI, BbIBOJIbI, ONIPEJICIICHNUS 3alIUCHIBAIOTCS TOUYHO;

—cienyer oOpaTUTh BHHMaHHME Ha odopmiieHue 3amucu Jekuuu. s Kaxaoro
npeaMeTa 3aBoAUTCS oOmas TeTpaab. OTIMYHBIM OT OCTajJbHOTO IIBETA CIIEIYET
BBIJICJISITE  OT/ACNBbHBIE MBICIM U 3arojIOBKH, COKpamiaTh OTJAEIbHbIE CJIOBA U
NPEUIOKEHHS, HCIOJIb30BaTh YCJIOBHbIE 3HAKH, OYKBBI JIATUHCKOTO M T'PEYECKOro
an@aBUTOB, a TAaKkKe HEKOTOPBIE MPUEMBI CTEHOTPA(UIECKOTO COKPAIIEHUS CIIOB.

[IpakTrueckue 3aHATUS 110 AUCHUIUTHHE «MaTemMaTHKa MPOBOASITCS MO CXEME:

-YCTHBIN OTPOC 10 TEOPUHU B HAUaJle 3aHATHUSA,

-paboTa B rpymnmnax mno pa3penieHlio pa3InyHbIX CUTYAIlUH 110 TEME 3aHATHUS;

-pelieHne NPaKTUUECKUX 3a7ay;

-UHAUBUYaJIbHBIC 331aHUS ISl TIOJTOTOBKHU K MPAKTHUYECKUM 3aHSATUSIM.

[lens mpakTUUECKOTO 3aHATHS - HAYYUTh CTYACHTOB MPUMEHSITH TEOPETHUECKHE
3HAHMS NPU PELICHUH NMPAKTUYECKUX 3a]1a4 HA OCHOBE PEAJIbHBIX TaHHBIX.

Ha npakTtrueckux 3aHATHIX MPeo0IaiatoT CIASAYIONUE METOIbI:

-BepOanibHbIe (TIpeoOIagatoniM METOJIOM I0JKHO OBITh 00BSICHEHHUE);

-pakTU4eCcKue (MIChbMEHHBIC 3/IaHUs, TPYIOBBIC 3aJaHU U T. T1.).
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BaxxHBIM 17151 CTy/IeHTA SBISIETCS YMEHHE PAIMOHAILHO TOI0UPATh HEOOXOUMYIO
yueOHyt0 nuteparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHHKAMU SIBIISFOTCS:

— oubnuoreunsie Gouasl punmnana Kyol'Y;

— DJEKTPOHHAas OMOMMOTEeYHass cucTeMa «YHUBEpPCUTETCKas OHOJIMOTEKa OH-
JIaiHy,;

— DJIGKTpOHHAas OnbanoTeuHas cuctema M3narenbpcTBa «JIaHby.

[Touck KHMT B OMOIHOTEKE HEOOXOIWMO HAYMHATH C HM3yYEHHS IPEAMETHOTO
KaTajora M CO3/IaHHUs CIIUCKAa KHUT, TOCOOHWI, METOIWYECKUX MATEepUalOB IO TeMe
U3YYCHUS.

[TpocMOTp KHUTH HAYMHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOMIETO ITOCIE 0OIOKKH.
Ha ©HéM O0OBIYHO TMOMENIAIOTCS BCE OCHOBHBIE JAHHBIC, XapaKTEPU3YIOIINE KHUTY:
Ha3BaHHWE, ABTOp, BBIXOJHBIC IaHHBIC, JaHHBIE O mepem3fganuu u T.7. Ha obopote
TUTYJBHOTO JIUCTa AAETCS aHHOTAIUS, B KOTOPOM YyKa3bIBae€TCs TEeMaTHKa BOIPOCOB,
OCBEILEHHBIX B KHHUTrE, OIpeAesseTcss Kpyr uuTaTelield, Ha KOTOpBIM OHa paccuMTaHa.
Bonpmioe 3HavueHWe WMeEET TPEIUCIOBHE KHHTH, KOTOPOE 3HAKOMHUT YHUTATENs C
JUYHOCTBHIO aBTOpPA, WCTOPUEH CO3JaHWS KHHTH, PAacKpbIBaeT cojaepxkanue. [Ipouun
NPEIUCIOBHE U TMOJY4YMB OOIlee TNpEeJCTaBICHHE O KHUIE, CIeAyeT OOpaTUThCS K
ornasieHuto. OriaBlieHHe KHUTH 3HAKOMHUT 00y4aeMoro ¢ CoJIep:KaHUEeM M JIOTHYECKOM
CTPYKTYpPO¥ KHHTH, ITO3BOJISIET BRIOPATh HY)KHBIA MaTepuan i u3ydenus. [ on u3manus
KHATH TIO3BOJIICT CYJWTh O HOBH3HE Matepuana. Yem wame KHura H3AaETCsS, TEM
OOJIBIIYIO IIEHHOCTh OHA IpeiacTaBisieT. B kHure mMoryT ObITh MpUMEYaHHs, KOTOPHIC
COJIepKaT pa3iMuHbIe JOMOJIHUTEIbHBIE CBeJeHUsA. OHM TMe4YaTaloTCsi BHE OCHOBHOTO
TEKCTa W PA3BICHSIIOT OTACIbHBIC BONPOCHL. [IpenMerHbie m andaBUTHBIC YyKa3aTeld
3HAYUTEIIBHO 00JIErYar0T IOBTOPCHUE U3JIOKEHHOTO B KHUTE MaTepuasa. B KoHIe KHUTH
MOJKET pacroiaraTthCs BCIIOMOTaTeNbHBIN Martepuan. K HeMy OOBIYHO OTHOCSTCS
UHCTPYKIIUH, IPUIIOKEHUS, CXEMbI, CUTYaIIHOHHBIE 33JIa4H, BOTIPOCHI JIJIi CAMOKOHTPOJIS
U T.]I.

JIJis Tydmiero mpeicTaBiICHUsT W 3alIOMHHAHUS MaTepuana Ieaecoo0pa3Ho BECTH
3aIACH ¥ KOHCTICKTHI Pa3IMYHOTO COJICPIKAHMSI, & UMEHHO:

— TIOMETKH, 3aMEUaHUs, BBIJICJICHUE TJIAaBHOTO;

— TUIaH, TE3UCHI, BBITIMCKY, ITUTATHI;

— KOHCIIEKT, paboyasi 3anuch, pedepar, J0KIaI, JEKIHs U T. 1.

Yurath yueOHUK HEOOXOIUMO BIYMUYMBO, BHUMATEIbHO, HE MPOITyCKas TEKCTa,
CTapasiCh MOHATH KAKIYIO Ppasy, OJJHOBPEMEHHO pa3Oupasi MpUMephl, CXeMBbI, TAOJIHIIbI,
PUCYHKH, IPUBEIEHHBIC B YICOHUKE.

OaHuM #3 BaXXHEHIIMX CPEACTB, CIOCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAaHMWIA,
ABJISIETCSl KpaTKash 3aluCh MPOYMTAHHOTO MaTepualla — COCTAaBJICHHE KOHCIIEKTA.
KoHcniekT — 3T0 KpaTKoe CBA3HOE H3JI0KEHUE COJEPKaHHsI TEMbI, YU€OHHMKA WA €ro
yacth, 0Oe3 mnoJpoOHocTe M BTopocTeneHHbIX Aetaneid. [lo cBoelt cTpykrype u
MOCTIEZIOBATEIILHOCTH KOHCIEKT JIOJDKEH COOTBETCTBOBAThH IUIaHy yueOHHKa. [loaTomy
Ba)XHO CHAYaJla COCTaBUTH IUJIaH, a MOTOM MUCATh KOHCIEKT B BUJIE OTBETA HAa BOMPOCHI
rraHa. Ecnu yueOHUK pasnenéH Ha HeOONBIINE O03ariiaBIeHHBIE YaCTH, TO 3aroJIOBKU
MO>XHO paccMaTpUBaTh KaK MyHKTHI TUIaHA, a U3 TEKCTA KaXKJ0H 9acTH CIICyeT 3alucaTh
TE€ MBICITH, KOTOPBIE PACKPHIBAIOT CMBICIT 3ar0JIOBKA.

TpeOGoBaHUs K KOHCTIEKTY:

— KpaTKOCTb, CKAaTOCTh, IIEIECO00PA3HOCTh KAXKAOTO 3alMChIBAEMOTO CIIOBA;
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— COIEPXKATENbHOCTh 3alUCHU- 3alMCBhIBAEMbIE MBICIH CIEAYeT (POPMYJIUPOBATH
KpaTko, HO 0e3 ymepba g cmbiciia. OO0bEM KOHCIEKTa, KaK IPaBUIIO, MEHbIIE
U3y4aeMoro Tekcra B 7-15 pas;

—KOHCHEKT MOKET OBbITh KaK IMPOCTBIM, TaK U CIOXHBIM IO CTPYKTYpE — 3TO
3aBHCHUT OT COJEPAHUS KHUTU U LIeTU €€ U3Y4EHUSI.

Meronnyeckne peKOMEHIALUN 110 KOHCIIEKTUPOBAHUIO:

— IpEXJEe YEM HayaThb COCTABIIATH KOHCIEKT, HY’)KHO O3HAKOMMTBCS C KHUIOM,
IPOYMTATH €€ CHavasa A0 KOHIA, MOHATh IPOYUTAHHOE;

— Ha 00JI0kKKe TeTpaJy 3alUChIBAIOTCS Ha3BAaHWE KOHCIIEKTUPYEMON KHUTU U UM
aBTOpA, COCTABIISIETCA MJIaH KOHCIIEKTHPYEMOT0 TeCTa;

— 3alMCH JIy4dlle JeNaTh NPU NPOYTEHUWH HE OJHOTO-IBYX ab3aleB, a LEeNoro
naparpada Wi TJaBbl;

— KOHCIIEKTHPOBAaHUE BEIETCSI HE C LIENbI0O UMETh ONpEAeIEHHbIN 3amuch, a A
Oosiee TOJHOIO OBJIQJACHUS COJEPKAHMEM H3Y4aeMOro TEKCTa, MO3TOMY B 3alMCAX
OTMEYAeTCs M BBIACISAETCS BCE TO HOBOE, HWHTEPECHOE M HYXHOE, YTO OCOOCHHO
IIPUBJIEKJIO BHUMAHUE;

— TocJe TOro, Kak cJiejlaHa 3aluch cojJiepkaHus naparpaga, TJaBbl, CIenyeT
nepe4ynuTaTh €€, 3aTeM CHOBa oOpalaThCsl K TEKCTY M MPOBEPUTH ceOsl, MPaBUIBHO JH
U3JI0KEHO COZEp/KaHUE.

TexHrKa KOHCTIEKTUPOBAHUS :

— KOHCHEKTHpYs KHHUTy OoJyiplIoro o0bEéMa, 3amuch CJIeAyeT BeCcTU B oOIiei
TeTpau;

— Ha KaXJIOM CTpaHULE CIEBA OCTABJAIOT IMOJISI IUPUHOW 25-30 MM aiis 3ammcu
KOPOTKHX T0J[3ar0JIOBKOB, KPaTKUX 3aME€YaHUM, BOIIPOCOB;

— Ka)Xk/1as CTaHULA TETPagu HyMepyeTcs;

— J17151 TIOBBILIEHHSI YATAEMOCTH 3aIMCU OCTABIISIOT MHTEPBAJIbI MEX]Yy CTPOKAMH,
ab3a1iamMu, HOBYIO MbICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— MpPU KOHCIEKTUPOBAHMU IIHUPOKO HCIOJB3YIOT pa3IUYHble COKpAIICHHUs U
YCIIOBHBIE 3HAaKM, HO HE B YIIepO CMBICIY 3amucaHHOro. PexkoMeHayeTcss MpUMEHSTh
o0ImIeynoTpeOUTENbHbIE COKpAIIeHHUs, Hampumep: M.0. — MOXeT ObITh; TOC. —
roCyIapCTBEHHBIN; 1.0. — JOIKHO OBITh U T.J.

— He CcIeAyeT COKpallaTb HMEHa M Ha3BaHUs, KpPOME OYEHb YacTo
HOBTOPSIOIINXCS,

— B KOHCHEKTE HE JOJDKHO OBITh MEXaHWYECKOTO MEPeNUCHIBaHUS TeKcTa 0e3
MIPOYMBIBAaHHUS €r0 COAEPKAHMSI U CMBICIIOBOTO aHAJIN3A.

JUis HamucaHus pedepara HEOOXOIUMO BHIOpaTh TEMY, COIIAcOBaTb €€ C
npenojaBaresneM, Moxo0parh HECKOJIBKO HCTOYHHMKOB IO TEME, BBINOJHUTH aHAIIN3
HCTOYHHUKOB M0 PELIEHUIO MpoOieMbl, 000OCHOBATh CBOIO TOUKY 3pPEHHUS HA pPEILECHUE
MPOOIEMBI.
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7. OHEHOYHBIE CPEJACTBA JJISAI KOHTPOJIAA YCIIEBAEMOCTHA

7.1. llacmopT GoHIAa OLIEHOYHBIX CPEICTB

Kon xonTponupyemoit

No HanMeHnoBaHMe OLIEHOYHOTO
i KonTtponmpyemslie pa3iens! (TEMbl) AUCIUATUTHHBI KOMIIETEHITNH cpencTBa
(umm ee gacTm)
OK-01 OK-02
1. [loBTOpeHME Kypca MaTeMaTUKH OCHOBHOM IIIKOJIBI OK-03 OK-04 OK-05 KonTponsnas pabora
OK-06 OK-07
2 IIpsiMbI€ ¥ TUIOCKOCTH B IIPOCTPAHCTBE OK-01 KonrponbHas padborta
) OK-03 OK-04 OK-07
3 KoopauHaTs! 1 BEKTOPHI OR-02 KonrponbHas padborta
’ OK-03 OK-04 OK-07
OCHOBBI TPUTOHOMETPUH. TpUTrOHOMETpHYECKHE OK-01 OK-02
4. P OK-03 OK-04 OK-05 KonTponsnas padora
OK-06 OK-07
OK-01 OK-02 I
5. | KoMmiekcbie rca OK-03 OK-04 OK-05 pariHecia
OK-06 OK-07 (maboparopHasi) pabota
OK-01 OK-02
6. [ponzBonHas GyHKINH, €€ TPUMEHEHNE OK-03 OK-04 OK-05 KonrposnpHhas paboTa
OK-06 OK-07
OK-01 OK-02
7. MHOTrOrpaHHMKH U TeJla BpaleHus OK-03 OK-04 OK-05 Konrposnbhas pabota
OK-06 OK-07
OK-01 OK-02
8. [lepBooOpasHas GyHKIINH, ee TPUMEHEHUE OK-03 OK-04 OK-05 KonTponsnas pabora
OK-06 OK-07
9 Crenenu u kopuu. Crenennas GpyHKIus OK-0T OK-02 OK-03 Kourponbnas pabora
: OK-04 OK-05 OK-07
10 INokazarenbHas QyHKINA OK-01 OK-02 OK-03 KonrponbsHnas pabota
) OK-04 OK-05 OK-07
OK-01 OK-02
11. | Jlorapudmer. Jlorapudmuueckas QyHKIHS OK-03 OK-04 OK-05 KonrtpoasHas pabora
OK-07
OK-01 OK-02
12. MHuokecTBa. DIEMEHTHI TEOpUH TPadoB OK-03 OK-04 OK-05 KonTponsnas padora
OK-06 OK-07
OneMeHTHl KOMOMHATOPUKH, CTATUCTUKU U TEOPUH OK-01 OK-02
13. . ’ OK-03 OK-04 OK-05 Kourtponbhas paGora
BEPOSITHOCTEH
OK-07
OK-01 OK-02 IpakTHyeckue
14. | YpaBHeHHS U HEPABEHCTBA OK-03 OK-04 OK-05 (nabopato
OK-06 OK-07 paTOpHbIE) 3aHATHA

7.2. Kpurepuu olleHKU 3HAHUU

Kontponr u oneHka pe3yiabTaToB

OCBOCHUSI JTHUCIHAIUINHBI

OCYHICCTBIIACTCA

npernoJiaBaTesieM B IMPOLECcce MPOBEACHHS MPAKTUYECKUX 3aHATHH, J1a0opaTOpHBIX padorT,
TECTHPOBAHMS, A TAK)KE BBITOJHEHUS 00YyJaIOUIMMHCS MHIUBUAYAIBHBIX CAMOCTOSITEIIbHBIX
3aJIaHUM.
Tecr. Crucrema cTaHIapTU3UPOBAHHBIX 33JIaHMM, MO3BOJISAIONIAS aBTOMATU3HPOBAThH
NpOLeAYpPy U3MEpPEHUsl YPOBHS 3HAHUU M yMEHUI oOyuaromierocs. TecT olleHMBAaeTCs 10O
KOJIMYECTBY MPABUIIBbHBIX OTBETOB (HE MeHee 60%).
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Kpurtepnu oueHKH 3HAHUN CTYIEHTOB B LIE€JIOM 110 JMCHUILIMHE:

«OTJIMYHO» -  BBICTABIAETCA  CTYAEHTY, IIOKa3aBUIEMY  BCECTOPOHHHUE,
CHCTEMaTU3UpOBaHHbIE, TIyOOKHE 3HAHUS Y4eOHON MpOrpamMMbl JUCLUILUIMHBI U yMEHHE
YBEPEHHO NPUMEHATh MX Ha IMPAKTUKE MPHU PELICHHMH KOHKPETHBIX 3a/ad, CBOOOJHOE U
NpaBUJIbHOE 00OCHOBAHUE MPUHSTHIX PELICHUI;

«XOPOL0» - BBICTABJISAETCA CTYJEHTY, €CJIM OH TBEPJO 3HAECT MaTepHail, TpaMOTHO H,
[I0 CYLIECTBY, M3JaracT €ro, ymMeeT INPUMEHATbH IIOJYYEHHBIC 3HAHUSA HA IIPAKTHUKE, HO
JIOITyCKAaeT B OTBETE WU B PEUICHUU 3a/1a4 HEKOTOPBIE HETOYHOCTH;

«Y10BJIETBOPUTEJILHO» - BBICTABIISIETCS CTYJIEHTY, MOKa3aBlleMy (pparMeHTapHBIH,
pa3pO3HEHHBIM XapaKTep 3HAHWW, HEJOCTATOYHO NpaBUIIbHbIE (HOPMYIHPOBKH 0Oa30BBIX
IIOHATUM, HAPYLICHUS JIOTMYECKOM IIOCIIEIOBATEIBHOCTA B H3JIOKEHHH IPOrPAMMHOIO
Marepuana, HO NpPU 3TOM OH BIIAJICET OCHOBHBIMHU pa3lellaMH Y4yeOHOM IpOrpamMmBbl,
HEOOXOAMMBIMHU JUIs JajibHEHIIero 00y4eHNss U MOKET NPUMEHSATh [10Jy4YeHHbIE 3HAHUSA 110
o0pa3iy B CTaHJapTHON CUTYaLNH;

«HEYA0BJICTBOPHUTEIbHO» - BBICTABIISIETCA CTYAECHTY, KOTOPBIM HE 3HAET OoblIel
YacTH OCHOBHOT'O COJEpKaHUS Y4eOHOM MNporpamMmbl AMCLUUILIMHBI, JONYCKAaeT IpyOble
omMOKU B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHM JUCHMIUIMHBI M HE YMEET HUCIOJIb30BaTh
IIOJTyYEHHBIE 3HAHUS IIPU PEIICHUH TUIIOBBIX PAKTUYECKUX 3a/1a4.

Ob6mas/npodeccuonanbHast Paznen/Tema Tun oueHOYHBIX
KOMIIETEHITHSA MepONpPuATHSI
OK 01. Ber6upatb cioco0sl P1,Temal.l, 1.2, 1.31I-0/c,1.4,1.5,1.6 TectupoBanne
pemieHus 3ama4q P2, Temnr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6 YcTHBIH onpoc
npodeccuonanbHol nestenpbHocTr | P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4ecKuii JUKTAHT
MIPUMEHUTEIBHO P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, | NumuBunyanbHast
K pa3IN4HbIM KOHTEKCTaM 4.8,49,4.10,4.11 caMoCTOsATeNbHas paboTa
P 5, Temsr 5.1, 5.2 IIpencraBnenue
P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-o/c, pe3yNbTaToB
6.8, 6.9, 6.10 IT-o/c, 6.11 NPAaKTUYECKUX paboT
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1- 3amuTa TBOPUECKUX padoT
0/¢,7.8,7.9,7.10 IT-o/c, 7.11,7.12,7.13, 7.14, 3anura HHAUBHUIYaTbHBIX
7.15,7.16,7.17 MPOEKTOB
P 8, Temsnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTtpossHas pabora
P9, Temrr 9.1,9.2,9.3,9.4,9.5 Brinonnenue
P 10, Temsr 10.1, 10.2,10.3, 10.4 JK3aMEHaIMOHHBIX

P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 3aJaHui
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Tems: 13.1, 13.2,13.3, 13.4, 13.5 II-o/c,

13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c,

14.6
OK 02. Ucnonb30Bath P1,Temal.1,1.2,1.31l-0/c,1.4,1.5,1.6 TectupoBanue
COBpPEMEHHBIE CPE/ICTBA MIOUCKA, P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYerHblit onpoc
aHaJu3a U UHTEpIIpeTalun P 3, Temsnr 3.1, 3.2, 3.3 [T-o/c, 3.4 MaremaTuuecKui JUKTAHT
HHGOPMAIINH, H P 4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, | NHnuBunyaipHas
HHGOPMAITMOHHBIC TEXHOJIOTHH 4.8,49,4.10,4.11 caMoCTosATeNbHas paboTa
JUTS BBITIOJTHEHHS 3a1a4 P 5, Temnr 5.1,5.2 [pencraBnenne
poheCCHOHATBHOMN e TETHHOCTH P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-o/c, pe3yIbTaTOB

6.8,6.9, 6.10 IT-o/c, 6.11 MIPaKTHYECKUX PadoOT

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 II- 3amuTa TBOPUYECKUX padoT

0/¢,7.8,7.9,7.10 IT-o/c, 7.11,7.12,7.13, 7.14, 3amuTa HHANBUAYAIHHBIX

7.15,7.16,7.17 MIPOEKTOB

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponsHas paboTa

P9, Temn1 9.1,9.2,9.3,9.4,9.5 Brimonaenne

P 10, Temsr 10.1, 10.2, 10.3, 10.4 9K3aMEHAI[MOHHBIX
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 3ajaHAil
11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TT-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c,
14.6
OK 03. IImarupoBats u P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

pean30BEIBATh COOCTBEHHOE
npohecCHOHANIBHOE H JITYHOCTHOE
pa3BUTHE, IPEATIPUHAMATETBCKYIO

JIeITeNBHOCTD B
npodeccnoHansHOH chepe,
WCTIONIb30BATh 3HAHUS MO
(hmHAHCOBOH TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHsIX

P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 IT-o/c,
4.8,49,4.10,4.11

P 5, Temer 5.1,5.2

P 6, Temr1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 [T-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12,7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tempr 9.1,9.2,9.3,9.49.5

P 10, Tems: 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

P 12, 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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

VYerHblit onpoc
MaremaTnueckuii TUKTaHT
NuauBunyanpHas
caMocTosTenbHas padoTta
[IpencraBnenue
pe3yJIbTaTOB
MIPAaKTHYECKUX padoT
3ammura TBOPUECKUX padoT
3amura HHANBUIYaIbHBIX
IIPOEKTOB

KontponbHhas padora
Beinonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN

OK 04. DddexTnBHO

B3aHMOﬂeﬁCTBOBaTL n pa6OTaTI) B

KOJIJICKTUBEC U KOMaHIC

P1,Temal.1,1.2, 1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 11-0/c, 3.4
P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c,
48,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8,6.9, 6.10 IT-o/c, 6.11

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11,7.12,7.13, 7.14,
7.15,7.16,7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, 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 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

TectupoBanue

VYcrTHsIi onpoc
MateMaTHueCKU TUKTaHT
WnnuBunyanpHast
camocrosTeNbHas padbora
[IpencraBnenue
pe3yIbTaToB
NPaKTHYECKUX PadOT
3amura TBOPUECKUX padoT
3anura HHAUBHUIYaTbHBIX
IPOEKTOB

KonrponbsHas pabora
Beinonnenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 05. OcyrmiecTBIATh yCTHYIO U
MICHbMEHHYI0 KOMMYHHKAIHIO HA

TOCYAapCTBEHHOM SI3BIKE

Poccuiickoit @enepannu ¢ y4eTom
0COOEHHOCTEN COIMAIBHOTO 1

KyJbTYPHOTO KOHTEKCTa

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I-0/c, 2.6

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

P 4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c,
4.8,49,4.10,4.11

P 5, Temnr 5.1,5.2

P1,Temal.l, 1.2,1.31I-0/c,1.4,1.5,1.6

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

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

P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 IT-o/c,
4.8,49,4.10,4.11

P 5, Temer 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c,

TectupoBanue

VYerHblil onpoc
MaremaTtndueckuii TUKTaHT
WuauBunyanbHas
camocTosTensHas pabora
IIpencraBnenue
pe3yIbTaTOB
MIPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX padoT
3ammuTa HHANBUIYaTbHBIX
IIPOEKTOB

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

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P 12, 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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-o/c,
14.6P 9, Tems1 9.1, 9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

SK3aMEHaIlMOHHBIX
3aJaHuH

OK 06. IIposBiATh TpaskIaHCKO-
HaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE
TpaIUIUOHHBIX
00IIeYeToBeYeCKHX [IEHHOCTEH, B
TOM YHCIIE C YIETOM
TrapMOHH3AIMH MEKHAOHAIBHBIX
Y MEXPEIUTHO3HBIX OTHOLICHHH,
NPUMEHSTh CTaHIAPTHI
AQHTHKOPPYILIMOHHOTO OBEICHHS

P1,Temal.l,12, 13100/, 1.4, 15, 16
P 6, Tems1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8,6.9,6.10 Tl-o/c, 6.11
P 7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/¢,7.8,7.9, 7.10 Tl-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17
P8, Tems 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 Tl-o/c,
14.6

TectupoBanue

VYerHblit onpoc
MaremaTnueckuii TMKTaHT
WuauBunyanbHas
camocTosTeNnsHas pabora
IIpencraBnenue
pe3yIbTaTOB
MIPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX padoT
3ammuTa HHANBUYaTbHBIX
MIPOEKTOB

KonTponsHas pabota
Brinonxenue
3K3aMCHAIlUOHHBIX
3alaHui

OK 07. CozmeiicTBOBaTH
COXpaHEHHIO OKPY)Kartolleil cpe/ibl,
pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIMMATa,
MIPUHIMITEI OEPEXKITUBOTO
MIPOU3BOACTBA, (P (HEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX
CHUTYaIHsIX

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P 2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 [-o/c, 3.4
P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 T1-o/c,
4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [T-0/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

P 10, Temsr 10.1, 10.2,10.3, 10.4

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

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5 [1-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-0/c,
14.6

TectupoBanue

VYerHblit onpoc
MaTtemaTH4eCcKUM JUKTAHT
HNnauBunyanbHas
caMmocTosTeNpHas paboTa
[IpencraBnenue
pe3yJIbTaToB
MIPaKTHYECKUX PadoOT
3amuTa TBOPUYECKUX padoT
3almuTa UHAUBUAYATIBHBIX
MIPOEKTOB

KonTponsHas pabota
Brimonnenune
9K3aMEHAIOHHBIX
3aJaHui

[IK 4.3 Co3nmaBars
MH()OPMAIIMOHHYIO Cpey
JIOIIKOJbHON 00pa3oBaTebHON
TPYIIBI C LEAbI0 PA3BUTHS y JeTEN

P 1, Tema 1.3 IT-o/c
P 2, Tema 2.5 IT-o/c
P 3, Tema 3.3 IT-o/c
P 4, Tema 4.7 IT-o/c

VYerHblit onpoc
MareMaTn4ecKuii JUKTAHT
NuauBunyanbHas
caMmocTosTeNbHas paboTta
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OCHOB MH(OpMannOHHON

KYJBTYPBHI.

P 6, Tema 6.10 IT-o/c
P 7, Tema 7.7 T1-o/c, 7
P 8, Tema 8.5 IT-o/c

P 11, Tema 11.6 IT-o/c
P 12, Tema 12.2 IT-o/c
P 13, Tema 13.3 IT-o/c
P 14, Tema 14.5 TI-o/c

.10 IT-o/c

, 13.6 IT-o/c

[IpencraBnenue
pe3yJIbTaToOB
MIPaKTUYECKUX paboT
3amura HHANBUIYaTbHBIX
IIPOEKTOB

KonrponbsHhas pabora

7.3. OneHo4HbIe CPEACTB s NPOBeAeHUs TeKYyIeil aTTecTalun

Texyumii KOHTPOJIb TPOBOIUTCA B hopMe:
-(ppoHTaNBHBII OMpOC
-KOHTpOJIbHAas paboTa

-IIMCbMEHHBIN KOHTPOJIb

-TECTUPOBAHUE MO TEOPETUIECKOMY MaTEPHAITY
-npakTHyeckas (JrabopatopHas) paboTa

®opma 3 IIpakTrueckuii JInunble kauecTBa Tpimepet
aTTecTanuu HamH Ymexia OTIBIT (BJaZICHUE) | CTyIEHTa OICHOMHIX
CpenCTB
VYcTHBIH KonTpons 3Hanuit OrneHka yMeHus Ornenka HaBeIKOB | OrneHka KonTponeHsie
(TMCHMEHHBIH) | 1O ONpENeNeHHbIM | pa3inyarh paboTs ¢ CIIOCOOHOCTH BOIIPOCHI 110
OIIpocC no | mpobiemam KOHKpETHBIE JUTEpaTypHBIMH OTIEPaTHUBHO U TeMam
TeMam TTOHSTHS HCTOYHHKAMU Ka4eCTBEHHO TIPHJIATaoTCs
OTBeYaTh Ha
TIOCTABJICHHBIE
BOITPOCHI
[paxtnueckne | KoHTpOons 3HAaHUSA OrneHka yMeHUS Omnenka HaBBIKOB | OreHKa Temer pabot
(;mabopaTopHBI | TEOPETHUIECKUX pabotarts ¢ paboTEI ¢ CIIOCOOHOCTH TIPHJIATar0TCS
€) paboTsI OCHOB COBPEMEHHOM BBIYMCIIUTENFHON | ONEPAaTHBHO U
MHPOPMATHKH U KOMIBIOTEPHOI TEeXHHUKOH, Ka4eCTBEHHO
MHQOPMAIIMOHHBIX | TEXHUKOH, TIPHKIIATHBIMA pemarb
TEXHOJIOTHH, UCIIOJIb30BAaTh NpOrpaMMHBIMH MOCTaBJICHHBIE Ha
BO3MOXKHOCTEH U BO3MO>KHOCTH CpencTBaMu MPaKTHYECKUX
MPUHIIUIIOB BBIYUCIUTEILHON paboTax 3ana4u u
UCIIOJIb30BaHUS TEXHUKH U apryMeHTHpPOBATh
COBPEMEHHOU IIPOrPaMMHOTO Ppe3yabTaThI
KOMIIBIOTEPHOM obecrieueHust pu
TEXHUKH. peleHnu
MIPaKTHUECKUX
3ajad.
TectupoBanue | Kontpons 3HaHMIA Ornenka yMeHUs Onenka HaBeIKOB | OneHka Bompocst
T10 OTIPEJICTICHHBIM | pa3inyvaTh JIOTHYECKOTO CIIOCOOHOCTH MIpUJIararoTcs
npobiaeMam KOHKpPETHBIC aHaNM3a u OTIEPaTHUBHO U
TTOHSTHS CHHTE3a IIpU KayeCTBEHHO
COIIOCTABIICHHU OTBeYaTh Ha
KOHKPETHBIX TIOCTaBJICHHBIE
TTOHSTHH BOITPOCHI

IIpuMepHBIe TeCTOBBIE 3aJaHUS: (1a 66160p 001020 Omeema u3 Yemvipex)
1. Hansr touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3 HHMX JexaT Ha

KOOpJAMHATHOU npsimon Oy?

a) A
0)b
B) C
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r) Il

2. Kakue u3 Bextopos a(1,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBisit0TCSI € AUHUUHBIMU ?
a)a
0)c
B) B

) p

3. Haubl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoil Kakoro oTpe3ka sBJISIETCS TOYKa
M(0,3,4)?

a) AB

0) BC

B) CB

r) AC

4. YrioM Kakoil uetBepTH sABisiercs yroa o=400°?
a) l
0) 2
B) 3
r)4

5. Uemy paBHa Npou3BOAHASA (PYHKIUU y=coszx?
a) y'= —sin’x

6) y'= -2 sin’x

B) y'=-2c0s X sinX

r) y'=2cos X

6. [To xakoit u3 GOpMyI BEIYUCISIECTCS IPOU3BOIHAS TIPOU3BEICHUS ?
a) (utv)=u'+v’
0) (uv) =u’'v+uv’
u. - uw'v—uv
B) () =—2

r) (fg(x)=f"(g(x))*g"(x)

IIpruMepHbIe BONPOCHI )i YCTHOTO ONPoca (KOHTPOJIbHBIX padoT):
. ITponomxure onpenenenue: «llocinenoBaTenbHOCTb — 3TO. .. ».
. IlpuBeaure npumMep apupMETHUECKOMN TPOrpecCcr.
. IIpuBeuTe mpuMep reOMETPUIECKON MMPOTPECCHUM.
. [IpuBeure npumep GECKOHEUHO yObIBAIOLIEH T€OMETPUUECKON IPOTPECCHH.
. ITponomxure onpenenenue: «lIponsBoanas — 3To...».
. PackpoiiTe reoMeTpuueCcKui CMBICI IPOU3BOJIHOM.
. [Iponomxure onpenenenue: «KacarenpHas — 310...».
. Packpotite puznyaeckuii CMbICI IPOU3BOTHOM.
. Ilepeuncnure nmpaBuia BBIYUCIEHNS IPOU3BOIHBIX.
10. Uemy paBHa MpOU3BOAHAS CTETIEHHON (YHKITUH?
11. Yemy paBHa MpOU3BOIHAS POU3BEACHUSA?
12. Yemy paBHa MPOU3BOIHASA YACTHOTO?

O 0 1N b W=
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13. Yemy paBHa NMPOU3BOIHAS CIIOKHON (YHKIHH?

14. ChopmynupyiiTe npu3HaK Bo3pacTaHus PyHKIIUH.

15. Chopmynupyiite npusHaK yObIBaHUS (QYHKLIUU.

16. ChopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (DYHKIIHH.

17. ChopmynupyiiTe npu3HaK TOYKHM MUHUMYyMa (QYHKIIHH.

18. CocTaBbpTe aNrOpuTM pelIeHus 3a7ad Ha HaXOXKJACHHS HAauOOJIBIIETO W HAaUMEHBIIIETO
3HaYeHUs! PYyHKIUU Ha OoTpe3ke?

19. CocTaBpTe aiNropuT™M HCCIEIOBAHHUS M TOCTPOCHUS Tpaduka (YHKIUU C TTOMOIIBIO

IIPOU3BOJHOM.

20. Kak HaiiTu BepTUKAIBHYIO aCUMITOTY rpaduka GyHKIINH?

7.4. OnleHOYHbIE CPECTB ISl POBEACHUS NMPOMEKYTOUYHOM aTTeCTALUU

HpOMe)KYTOIIHa}I arrecragusa

N JInuneie IIpumepsnl
dopma [IpakTueckuii
3HaHUA YMmenus KaJecTBa OLICHOYHBIX
aTTecTaluu OTIBIT (BJTAZIETD)
CTyJeHTa CpEICTB
Ok3aMeH KonTpoins OrneHka yMeHUs Or1eHKa HaBBIKOB Orenka Bompocsr:
3HaHHA 0a30BBIX | MOHHUMATh JIOTHYECKOTO CIIOCOOHOCTH TIPAJIAraloTCs
TIOJIOXKEHHUH B CHEeIUaTIbHYIO COIIOCTABJICHUS U TPaMOTHO U
obnacti TEPMHUHOJIOTHIO XapaKTEepUCTUKU YeTKO M3JIarath
uHpOpPMATHKH 00BEKTOB MaTepHai
Onenka yMeHus OlieHKa HaBBIKOB Ouenka 3anauu
pemats TUTIIOBbIE JIOTUYECKOTO CIIOCOOHOCTH TIPUJIAratoTCs
3a7a4y B 001aCTH | MBIIIICHHUS IPU TPaMOTHO U

poheccuoHaIBHO
¥ IeITENbHOCTH

peIICHHH 33/1a4 B
oOactu
npoeccHOHaTHHON
JeATEeNEHOCTH

YETKO HM3J1arath
XOJI peIICHUs
3a/1a4 B 001aCcTH
po¢heCCHOHAND
HOH
JISSITCIIBHOCTH |

apryMeHTHpPOBA
Th PE3YJITATHI

7.4.1. lIpuMepHbIe BONPOCHI /ISl IPOBEIeHUS IPOMEKYTOYHOMH ATTeCTAUNHU
(3x3aMeH, 3a4eT, TUPPepeHIIUPOBAHHBIN 3a4€T)
1 cemecmp

0O\ LN kWi~

. [lepeuncnure ocHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
. [lepeuncnure crocoObl 3a1aHUs IIOCKOCTH.

. ChopmynupyiiTe onpeseneHnue ABYrpaHHOTO YIia.
. I[lepeuncnure B3auMHOE PacloIOKEHHUE JBYX MPSMBIX B IPOCTPAHCTBE.
. Kakue npsiMble Ha3pIBatOTCS CKPEIIMBAIOIIUMUCS B IPOCTPAHCTBE.

. [lepeuncnute B3aUMHOE PaCIOIOKEHHE MPSMOI U IIIOCKOCTH B MIPOCTPAHCTBE.
. Packpoiite noHsTHE «YTOJ MEXY MPSMOUN U TIIOCKOCTHIOY.

. [lepeuncnure B3auMHOE PacloOKEHHUE JBYX IJIOCKOCTEN B IPOCTPAHCTBE.

9. Packpoiite NOHATHE «I1apaIEIBHOCTD INIOCKOCTEN».
10. Kak HaliTH paccTOsIHUE MEXIY NPAMBIMU?

11. IIponomxure onpenenenue: «HakmoHHas — 370 ...»
12. V3 yero cocTOUT MpsIMOYTroJibHAsI CUCTEMA KOOPAMHAT B MPOCTPAHCTBE?
13. PackpoiiTe MOHSATHUE «BEKTOP».

14. Kak HaiiTu KoOpAuHaThl BEKTOpa?
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15. Kakue BeKTOphI Ha3bIBAIOTCS KOJJTMHEAPHBIMU 7

16. Uemy paBeH yroa Mexay BEKTOpamu?

17. IIpuBenuTe mpuMep KOOPAWHATHI TOUKU A, KOTOpas JIEKUT HA OCH Z.

18. Uemy paBeH yros B OJUH pajguaH?

19. Ilponomxkure onpenenenue: «KocuHyc oCTporo yria — 370...»

20. Ilepeuucnure TpuroHoMeTpruieckue GyHKIUU, YKAKUTE UX MEPUOIbIL.

21. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

22. Tlepeuncnute criocoObl PeICHUs] TPUTOHOMETPUIECKUX YPaBHEHUH.

23. PackpoiiTe alropuT™M peIIeHHs] OJHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUH.
24. Yemy paBHO Npou3BeIeHUE Ctgx*tgX.

25. B KakuX 4eTBEpTIX TPUTOHOMETPUUECKOro Kpyra QyHKIMS y=sinX MPUHUMAET
M0JIO’)KUTEIIbHBIE 3HAYEHUS ?

2 cemecmp

. [Iponomxure onpenenenue: «IlocienoBareabHOCTb — 3TO...».
. [IpuBenuTe mpuMep reoOMeTPUIECKOUN MPOTPECCHUM.

. [Iponomxure onpenenenue: «IIpousBogHas — 310...».

. Packpotite puznueckuii CMBICI IPOU3BOTHOM.

. [lepeunicnure nmpaBuiia BEBIYUCIEHUS TPOU3BOIHBIX.

. Uemy paBHa MPOU3BOIHASI TPOU3BEACHHUS ?

. Uemy paBHa NMPOU3BO/IHAS CIOKHON (HYHKIIMH?

0 1 N kW

. CocTaBbTe aIrOpUTM PEILICHUS 33]1a4 Ha HAXO0XKIEHUSI HAUOOIbILIEr0 U HAMMEHBLIETO
3Ha4YeHUs PYHKIIUU Ha OTpe3ke?

9. lIpopomxkute onpeneneHue: «MHOTOIPaHHUK — 3TO...)».

10. IIponomxure onpenenenue: «llupamuaa — 3t1o...».

11. Kakas npu3zMa Ha3bIBaeTCs PaBUIBHON?

12. Yto Takoe anodema npaBuiIbHOM nupamubi?

13. ChopmynupyiitTe TeOpEMY O BEIYUCICHUN OOKOBOM MOBEPXHOCTHU MPABWILHOM
UpaMUBbl.

14. Tlpopomxute onpenenenue: «Konyc — 3to...».

15. IIponoikure onpeaenenue: «lap —3to...».

16. PackpoiiTe reOMETPUUYECKUI CMBICH ONPEACICHHOTO MHTErpaJIa.

17. IIponomxure onpexnenenne: «KpuBonuuennas Tpanenns — 310. ...

18. Ilepeuncinre mpaBuiIa BHIYUCICHUS HHTETPAJIOB.

19. ChopmynupyiiTe onpeaeneHue CTeNeHHON (yHKIINU.

20. Ilepeuncnure cBOICTBA KOPHS HAaTypaJibHOU cTenieHu. [IpuBeauTe npumMepsl.
21. Yemy paBeH KOpEHb HEUETHOW CTENIEHU U3 OTpularesnbHoro ynucna? [Ipusenure
IpUMeED.

22. Ilepeuucnure cBOICTBA MOKa3aTEAbHOU (DYHKIIUH.

23. ChopmynupyiTe MpaBUIIO PEIICHUS TPOCTEHUIIINX OKA3aTEILHBIX HEPABEHCTB.
24. ChopmynupyiiTe onpeaeneHue JorapupMmuueckoi ¢yHKIHH.

25. Yemy paBeH Jorapu@m 4acTHOro?

26. Ilepeuncnute ciocoObl peIeHUs IOTapu(PMUIECKUX YpPaBHEHHH.
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27. ChopmynupyiiTe onpeaeneHne MHOKECTBA.

28. HazoBuTe OTIUYUTEIBHBIE YEPTHI OJHOTO U HETIOJTHOTO TpadoB.
29. ChopmynupyiTe MpaBUIIO HAXOXKICHUSI CIIOKEHUSI BEPOSITHOCTEH.
30. Kak HaliTu MeIaHy YUCJIOBOTO psijia?

7.4.2. IlpuMepHbIe IK3aMeHANMOHHbIE 321241 HA
3K3aMeH/Iu(pPepeHIMPOBAHHBII 3a4eT

1. Haitnure mpou3BoaHbIE (DYHKITHIA:

1. f(x) = );24%4—6
2 f0=g

3 f(x)=x+ Jx

4 f(x)=(x-6)(8—-x)
5. f)=vx(%-x)
6. [f(x)=x9+ V2x

7. f(x) = 6cosx — sinx
s i

9. fx) =5x" — 9 sinx
10, f(x)=8&"+ Jﬁ%
1. f(x)=(5x+18x)
12. f(x) ="+~

61



8. AOINOJIHUTEJIbBHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Hpnaoxkenne 1. KpaTrknii KOHCNEKT JIEKIHMOHHBIX 3aHATHM

Jlexmust Nel.

Tema. "MHuoxectBa. Onepanuu HaJ MHOXKECTBAMH. "

MHOECTBOM HAa3bIBAE€TCS COBOKYITHOCTh HEKOTOPHIX OOBEKTOB, OOBEIMHEHHBIX B
OJIHO IIeJIOE IO KakoMy — Ju00 mpuzHaky. OOBEKTBbI, U3 KOTOPBIX COCTOUT MHOXKECTBO,
HA3bIBAIOTCA €ro deMeHTaMu. O003HaYal0TCsl 3aryIaBHBIMU OyKBaMU JIATUHCKOTO angaBuTa
A'B,...,X,Y, ..., aux sleMeHThl 0003HAYAIOTCS MaJIbIMK OyKBamu a, b, ..., X, y.

JBa MHOkecTBa A UB Ha3bIBatOTCS paBHBIMU, €CJIM OHU COCTOSIT U3 OJJHUX U TEX Ke
anemMeHToB (A =B).

Huarpammbl Benna (mo anamorum c kpyramu Oisiepa) — 3TO CXEMaTHYECKOE
n300pakeHue AeHCTBUI ¢ MHOKecTBaMU. OTISTH JKe MPEaypeKIar0, YTO 5 PAaCCMOTPIO HE
BCE ONEpPALUH:

1) [Tepeceuenre MHOXKECTB XapaKTepU3yeTcs JIOTUYECKOU cBsizko U u
o003HavaeTcst 3HAYKOM

Ilepeceuennem  MHoxecTB 1 u & maseBaerca  mmoxkectBo A E | xamwlid
3JIEMEHT KOTOPOro HPHUHAIEKMT U MHOKeCTBY <1, u MmHOkecTBY #. I'pyb6o roBOpA,
nepeceyeHne — 3To 0011ast YacTh MHOXKECTB:

Taxk, Harpumep, Uil MHOXKECTB A={i j k). B ={k m}

Am B={k}

Ecnam y MHOXKECTB HET OJIMHAKOBBIX 3JIEMEHTOB, TO MX IepeceyeHue mycto. Takoi
MpUMEP HaM TOJBKO YTO BCTPETHIICS MPU PACCMOTPEHUH YHUCITOBBIX MHOXKECTB:

QrI=0C

MHoxecTBa palMOHAIBHBIX M HWPPALMOHAIBHBIX YHCENT MOXXHO CXEMaTHUYECKU
M300pa3uTh IBYMS HEMIEPECEKAOIIMMUCS KPyraMu.

Omneparnust nepecedeHus npuMeHuMa U i OOIBIIEro KOJIMYecTBa MHOXECTB, B
YaCTHOCTH B Bukumeamm ectb XOpOILIWW MPUMEp TEPECEUeHUs] MHOXKECTB OYKB TpEX
angaBUTOB.

2) O0benMHEHNE MHOKECTB  XapakTepu3yercss  Jorumdeckod  cBsaskoit I u
o0o3HavaeTcs 3HaYKoM -
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O0bemuHeHueM  MHoxecTB <1 u & HaspBaeTcs  MHOecTBO A 5| kaxblif
3JIEMEHT KOTOPOTO IPUHAJIEKUT MHOXKeCTBY <1 mmm MHOKecTBY & :

3anuiemM 0o0beIMHEHUE MHOKECTB A={135,8={-10,1}

AvB={-10135} rpy00 TOBOps, TYT HYXHO IE€PEUHUCIUTh BCE DSJICMEHTBI
MHOkeCTB A m & | mpuuéM OQMHAKOBBIE DJIEMEHTHI (6 OAHHOM CAyude eOuHuya Ha
nepeceuenuu MHOMCecms) CIelyeT yKa3aTh OJIUH pa3.

Ho MHOXecTBa, pa3ymMeeTcs, MOTYT M HE MEePECeKaThCs, KaK 3TO UMEET MECTO OBITh
C pallMOHAIIBHBIMU U HPPAITMOHATBHBIMY YHCITAMH:

QuUI=R

B srom ciydae MOXHO HM300pa3uTh JBa HEMEPECCKAIONMIUXCS 3allTPUXOBAHHBIX

KpyTa.
Onepaum{ O6T>€,Z[I/IH6HI/I}I IIpuUMCHHUMA U OJIA 6OJILHJGFO KOJIMYCCTBA MHOXCCTB,

HaIrpumep, €Cliu A={1,2}, 2={0,7}, c={-10,-3]

AUBUC={-10.-301, 2’?}, npu  3TOM 4YHCIIa BOBCE HE 00s3aTeIbHO
pacimojiaraTb B IIOPAAKE BO3PAaCTAHUA (3m0 5 coenan UCKAIOYUMENbHO U3 DCMeEemuyeckux
coobpadicenuti). He MyapcTBys JIyKaBo, pe3yJabTaT MOKHO 3aIIMCaTh U TaK:

Aupuc={1207-10 -3}

3) Pa3nocThI0 MHOXKECTB A u & Ha3bIBAlOT MHOXKECTBO Al B, Ka)K]]LII;’I DJICMCHT
KOTOPOr'o NpuHAJJIC)KUT MHOXKCECTBY A " HC ITIPUHAIJIC)KHUT MHOXKCCTBY & .

A\ B

, TO:

Pa3HocTh AVE YUTAIOTCsA CICAYIOIIUM 06[)2130M: «a 6e3 0o». 1 pacCyxaaTb MOXXHO

A={a b c d}, B={1a & 5

TOYHO TaK >KE€: PaCCMOTPUM MHOXKECTBa . UtoOBI 3ammcarhb

Pa3HOCTH Al B, HY)XXHO M3 MHOXCCTBa A «BBI6p0CI/ITB» BCC JJICMCHTEBI, KOTOPBIC €CTH BO
MHOXeCTBe & :
AvB={d ¢}

IIpumep ¢ UMCIIOBBIMU MHOKECTBAMMU
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Z RN:{""_B’_E’_L D} — 31eCh W3 MHOYECTBA IIEJIBIX YHCE] WCKIIOUYEHBI BCE

HaTypaJbHbIC, J1a U CaMa 3alluChb Z\N TaK U 4YUTACTCA. «MHOXCCTBO HLCJIBIX YHCECII oe3
MHOXXCCTBA HATYPAJIBHBIX ).

3epKalbHO: Pa3HOCTBIO MHOKeCTB & 1 4 HaspBatoT MHOxkectBo &' 4| kaxmprit
5JIEMEHT KOTOPOTO IIPHUHAICKUT MHOKECTBY £ M He MPUHAUICKUT MHOKECTBY 4 :

B\A

JList TexX ke MHOKeCTB 1= {a.b,c.d}, B={1ad,5]

BhA= {1’ 5} — U3 MHOXXCCTBA 5 <(BBI6p0HIeHO>> TO, YTO €CTh BO MHOXKCCTBC 4 .

A BOT 9T1a PAa3HOCTb OKAa3bIBACTCA ITYCTA: N\Z= Ej N B camom nene — eciu u3
MHOXCCTBA HATYPAJIBbHBIX YUCCJI UCKIIOYUTH HEJIbIC YUCiia, TO, CO6CTB€HHO, HHUYECTO U HE

OCTaHETCH :)

Kpome TOro, nHorga paccMaTpuBarOT CUMMEMPUYECKyo Pa3HOCTb AAB , KoTopas

o0BeMHSIET 00a «IOTyMECSIIaY:
AAB=(AVEYO(BVA)
MHOXKECTB».

4) JlekapTOBBIM (TIpsIMBIM) npousseeHueM MHOxecTB 1 u £ HaspiBaercs
(a2, &)
b

WHBIMH CJIOBaMH, OJTO «BCE, KpOME IIEpECECUCHHUS

MHOkKeCTBO A% 5 Bcex ynopsa04eHHbIX ap B KOTOpHIX snement ¢ €4, 3

snement ¥ € 5

3anuineM AeKapTOBO MIPOU3BEACHUE MHOKECTB A={d,5 f},B={-14]
AxB={(d.-1.@.d),6.-D.G.d), (f.-D (L. _ MepeunclieHue map ygoOHO

OCYIIECTBJIATH MO CJIEAYIONIEMY allOPUTMY: «CHadaja K 1-My 2JIEMEHTy MHOXecTBa <
TIOCIIENI0BATENBHO TIPUCOEIMHAEM KAXBIA JJIEMEHT MHOXeCTBa &£, 3aTeM Ko 2-My
JIEMEHTY MHOKeCTBa A mpucoemuHseM KakIblil SIeMeHT MHOXecTBa &, 3aTeM K 3-My
3JIEMEHTY MHOKECTBA A MPUCOEIUHAEM KasK bl SIEMEHT MHOXKECTBA & »:

A« B=1(d.F1), (d.d), G.—1.(5,d).([.- . (f.d) )

3epKaNIbHO: JEKapTOBLIM npousseaeHneM MHoxkecTB £ u 4 HaspiBaercs

mHOkecTBo 8% 4 Beex yropaouennsx map @ %' B xoroprix Y€ %S4 B pamewm
IpUMeEpeE:
BxA={(-14),(-15),-1/).(d,4),@,5),(d. N} _ 37€Chb CX€Ma 3alMCH AaHAJOTM4YHa:

CHaYaJla K «MHUHYC CAMHHIC» IIOCIICAOBATCIbHO IPUCOCANHACM BCC OJICMCHTHI
MHOXXECTBA A , 3dTCM K «I9» — T€ XK€ CaMBbIC 3JICMCHTLI:

BxA=4(=Ld).(=L,5), (=1, N.(d.d).(d.5).(d. )
Ho 310 umcro nmns ynmobctBa — U B TOM, M B JPYrOM Ciy4yae Mapbl MOXKHO
HCpC‘H/ICHI/ITI) B KAKOM erJIHO HOpH}IKe — 31€Ch BAXKHO 3aIIMCaTh BCC BO3MOXKHBIC HapI)I.
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A Temepn IBO3Ib MPOrpaMMBbL: JeKapToBo npomssenenne R <R — 510 ecth He uro
MHOE, KaK  MHOXECTBO  TOYEK (. 3) hameit POIHOM AEKapTOBOW  CHCTEMBI

KOoOpaAuHAT AOY .

3azaHue 1 CaMOCTOATENIBHOTO 3aKPEIUICHHS MaTepraa:
BEITONHATH OTEpaITHT AmE, Ao B, AVE, B\A, AxB, BxA

1)ﬂ=hJJLB=MjJ}
A={22-1|neN} B={-101,23
A={22-1|n e N}

, €CJIH:

2)

MHoOkecTBO yA00HO pacnucaTh NEPEUUCIECHUEM ETO AIEMEHTOB.
n IIYHKTHUK C IIPOMEKYTKaMHU Jlef/JICTBI/ITeJ'H)HI)IX YHUCECII:
3)ﬂ:ﬁmle:PL+m)

Hanomunaro, 4to KBajpaTHasi CKOOKa 03HAYAET GKIH0UEHUe YUCIIa B IPOMEXKYTOK, a
KpYIJIIasi — €ro HeeKIioenue, TO eCTh «MUHYC €IMHUIA» HPUHAUIEKUT MHOXKECTBY &, a
«TpoiiKka» He IpuHAMIEKHUT  MHOxkecTBY 1.  Tlocrapaiitech  pasobparbcs,  uTO
IpEJICTaBIseT COOOM AEKapTOBO IMPOMU3BE/ICHUE JAaHHBIX MHOXECTB. ECIM BO3HUKHYT
3aTpyAHEHUS, BBITIOJIHUTE YEPTEXK ;)

Kpartkoe penienue 3a1aun B KOHIE YpOKa.
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Penensus

Ha pabouyio nporpaMmy y4eOHON TUCLMITIHHEI
C00.02.02 MATEMATHUKA
44.02.02 IMpenoaaBanue B Ha4aJIbHBIX KIaccax

PaGowas mporpamma yweGnoii mucummumnsl CO0.02.02 MATEMATHKA
pazpaborana Ha ocHoBe (DejiepasibHOIO roCy/IapCTBEHHOro 00Pa30BaTE/ILHOIO CTaHAapTa (Aanee
— ®I'OC CI1O) no cneumansHOCTH cpeaHero npodeccuoHansHoro obpaszopanus 44.02.01
JlowkonbHoe 0Opa3oBaHue, YTBEPHKICHHOIO npukasoM MunucteperBa npocpeuieHus PO ot 17
asrycra 2022 r. N 743 «O6 yrBepkaeHuu deepabHOro rocy1apcTBeHHOro 00pa3oBaTeIbHONO
CTaHAapTa CpeaHero mnpodeccHOHAIBHOrO ofpa3oBanus 1o  cneunanbHocTu  44.02.02
[IpenonaBanne B HavaNbHBIX KJIaccax 3aperucTpupoBaHHoro B Muntocre P@ 22 centsbps 2022
r., peructpaurorHbiid N 70195.

Jucuummaa  C0O0.02.02 MATEMATHUKA sxomur B obssatensHbic  ydeOHbIC
JUCLMIUTHHBL, H3y4YaeMble Ha yriayOleHHOM ypOBHE cpe/Hero odinero odpazoBaHus.

Pabouas nporpamma yueGHOH ANCLIMIUIMHBI COCTOMT H3 CIEAYIOLIMX Pa3ae/ioB:

1. [Tacnopr pabouei nporpaMmbl y4eOHON IMCUHTUTHHEL.

2. CtpykTrypa u coaepkaHue y4eOHOM AHCUMILTHHBL

3. Yenosus peanu3aluy nporpaMmbl y4eOHOM AHCHMIUTHHBL.

4. KOHTpPO/Ib M OLICHKA Pe3yJIbTaTOB OCBOCHHUS y4eOHOM ANCLIMILTHHBIL.

B macrnopre nporpammel copmyaMpoBaHbl LEJM M 3aJa4M OCBOGHHS IHCUMIUIMHBI,
HANpaB/I€HHBIE HA  OBJaZieHHe  odydaroummucs OOWMMH M NPOPECCHOHATBHBIMU
KOMIIETCHIIHSIMH.

JlaHHOE KOJIHYECTBO YacoB, BbIIEJIEHHOE HA OCBOEHHE yueOHOH MMCUMIUTMHEIL, TO3BOINT:

— chopmupoBath y oOydarouwmxcs HeoOXoaumbie npodeccHoHanbHble # - o0ume
KOMIETCHLHH;

— MONY4WTb HEOOXOAMMBIE 3HAHMS M YMEHHUSA, KOTOPble  MOXHO IPUMEHSTh B
JajbHEHIIEM Ha MPaKTHKE.

TemaTuueckuii niaH MMeeT ONTHMAIbHOE pacrnpesie/ieHre JacoB 10 pa3zieNniaM | TeMaMm
no o4Hoi (opme o6y4eHHs, B COOTBETCTBUH C yueOHbIM nuanoM. Kaxplii pa3nen nporpamMmsl
OTPa)kKaeT TEMaTHKy H BOMPOCHI, MO3BOJSAIOIINE, B MOJHOM OObeme, W3Yy4HTb HEOOXOAHMbIH
TeopeTHueckui Matepuan. [IpoBeneHHe NpakTHYECKHX 3aHATHH, NMPEeyCMOTPeHHbIX pabouei
NpOrpaMMoii, MO3BOJIAIOT 3aKPENHUTh TEOPETHYECKHE 3HAHUS, NMPHOOPETEHHBIE NMPH H3YUYCHHU
JAHHOH JUCIMIUTUHBL.

W3yuenne nanHOM aucuMiuiMHbl cnocoOcrByeT 3(QQeKTHBHOH M KadyeCTBEHHOM
NOJArOTOBKE MOJIOJBIX CHELMATHCTOB B 001acTH JOmIKONBHOrO oOpaszoBanus. PaGouas
MpOrpaMMa COJEPXKHT JIMTEPATypy, HEOOXOAUMYIO Ul H3YyYEHUS JTaHHOM AUCLUMIUTHHBI.

Pa3zpaboranHas nporpamma y4eOHOH IMCUMIUIMHBI PEKOMEH/IYeTCs IS UCTONb30BAHUS B
yueGHOM mnipouiecce npu noaroroke obyuatommxcs 44.02.02 TlpernosaBanne B HaYaIbHbIX
KJlaccax.

Kann. nen. nHayk, goueHt kadeapsl npoeCCHOHANBHON NEJaroruk, NCUXO0JOIHU M
¢usuueckoit  kyastypel  Guimmana PI'bOY BO  «Kybauckuit  rocyaapcTBeHHbli

yHuBepcute™ B I. CinaBsHcke-Ha-KyOanu
W P.A. Jlaxun
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PELLEH3HS
Ha paboMyIo NporpaMmy 1o JHCUHIInHe
C00.02.02 MATEMATHKA
crnennansiocTs 44.02,02 Hpenojasanne B HaMaIbHBIX KiIaccax

Pabouwas nporpamma no aucunnaunune C0O0.02.02 MATEMATHKA s
cryerros @I'BOY BO «Ky6lI'Y» orpenenns CIIO dunnan 8 r. Crassncke-na-KyGauu
cocraplieHa B coorBercTBHE ¢ TpeboBanuamn  @epepanshoro [ocyaapcteeHHOro
obpasosaresbHoro cranjapra. [Iporpamma paccuurana Ha MakCHMAIBHYIO YyuebuHyio
HATPY3KY B COOTBETCTBHH ¢ TpeOOBAHMAMH yueDHOro Iuana no crneumansocty 44,02.02
[penosasanne B HAYATBHBIX K1accax.

Paboyas riporpaMmma npearonaraet pacnpesie/icHue TeM H H3yueHHe marepuana
no pasgaenam. Bee pasmems pabowueil nporpammel manpasiens Ha Qopmupopanme
snanuil, yMmenuii, B noanoii mepe orsedaiorT TpeGOBAHHAM K PE3y/ILTATAM OCBOCHUS
yuebunoil aucumnaunst B coorsercrenn ¢ ®1IOC CI10,

Kaxcapifi  pasaen nporpaMmbl  packpsiBaeT —paccMarpHBaeMble  BONPOCH B
JIOTHYECKOH  MOCHeI0BATEILHOCTH,  ONpeAeseMoil  3aKoHOMEPHOCTAMH  0Byuens
CTY/IEHTOB.

JUis sakpervienust TeoperHYeckHX sHauui, QopmHpoBanus YMeHHI H HaBBIKOB
CTYACHTOB NPEAYCMATPUBAIOTCA NpakTHUecKHe 3anatus, KojauuecTso npakmiieckux
JAHATHIL cooTseTcTRYET TpeboBanuam yuebHoro niaua.

Koutpons ®  OueHka  pesyAbTaroB  OCBOCHMS  yueOHON  JMCLMILIMHDI
OCYIIECTBAAIOTCA B (DOPME 3a4eTa — MPOMEKYTOMHAA ATTECTallns, HK3IaMeHna — HToropas
arrecrauus. Paspaborannbie  (OpMbI M METOIBI  MO3BOSIOT B HOAHONH  Mepe
OCYILCCTBIATE KOHTPOIb W OUCHKY pesylNbraros obyueHus (OCBOCHHBIX YMEHMI,
YCBOCHHLIX 3HAHMIT).

Opnajense 3HAHHAMH, [PEIYCMOTPCHHBIMH COlepikanneM nanHoit yweGHoit
AHCHHITIHHBIL, HEOThEMIEMAan HacTh JIMMHOCTHON W UpofeccHOHAILHON MOArOTOBKH
COTPY/IHHKOB  Yupesenuit  J0mKoabHoro  ofpaioBalns K BbIIOJAHCHHIO  CBOWX
(ynkumonansHLIx 00a3aHHOCTEH, 3101 HDPEKTHBHOCTH HX JICATEIBHOCTH,

[lporpamma Brirouaer nepeveHb yueOubiX w3gauui, Wurepher pecypcos n
OCHOBHON JIHTEpATYpPHI,

Jannan  pabouan nporpamma COO0.02.02 MATEMATHUKA wmoxer Guims
pekomenaosana s mayuenns 8 DI'EOY BO «Ky6I'Y» orpenenus CI10.

Mupexrop MAOY COLLL Ne 16 umenn I'epos Poceun reapann maiiopa C. I, Tapanua

r. Cnassucka-na-Kybanu
% T.B. I'opoasmnasn
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