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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIJUCHUTLIAHBI
Y1.02 MATEMATHKA

1.1. Obs1acTh NpUMEHEHHUS TPOTrPAMMBI

Oo6meobpazoBarenpHass  guciuiuinHa — «Y/.02 ~ Martematuka»  sBIsieTCs
00s3aTeNIbHON YacThi0 00111€00pa30BaTEIbHOrO LKKIA 00pa30BaTEIbHOM MPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cnenuanbHocTh 44.02.02 IIpenogaBanue B Ha4aIbHBIX
Kjaccax Ha 0a3e ocHOBHOro obmiero ob6pazoBanus. [Iporpamma pazpaboTaHa Ha
ocHoBanuu TpedboBanuit ®I'OC cpegnero o61IeT0 0Opa30BaAHUSL.

1.2. MecTo y4yeOHOH IMCUMIUIMHBI B CTPYKType NpPOrpaMMbl NOATOTOBKH
CIEeNMATUCTOB CPeJHero 3BeHa:

JlucuuiuiiHa BXOAUT B 0OsA3aTelIbHbIE Yy4eOHbIE TUCIUIUIMHBI, HM3ydaeMmble Ha
yri1yOJIECHHOM YpOBHE.

1.3. Hean u 3axa4yu y4yeOHOM AMCUMINIMHBI — TPe0OBaHUS K pe3y/bTarTaM
OCBOCHUS TMCUMILIUHBI:

CopepxaHue MporpaMmbl 00IIe00pa30BaTENbHON AUCHHUIUIMHBI «MarteMaTuka
HAIPABJICHO HA JOCTH)KEHUE PE3YNIbTATOB €€ U3yUeHHUsI B COOTBETCTBUU C TPEOOBaHUSIMU
dI'OC COO c yuerom npodeccuonanbuoi HanmpasiaeHHocTd @I'OC CIIO.

OcBoeHue cojepkaHusi y4eOHOM IUCHUILIMHBI «MaremaTuka» obecrnedunBaeT
JIOCTH>KEHHUE CTYJIEHTAMU CIIEIYIOIINUX PE3YIbTaTOB:

B pesynbrare uzydeHusi o0s3aTeNIbHON YacTU y4eOHOTO IMKJIA OOydaromuics
JTOJKEH:

JUYHOCTHBIX:

— 0CO3HaHHE 00YYAOIIMMHUCS POCCHICKON rpak/IaHCKON UACHTHYHOCTH,

— TOTOBHOCTB K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH M CAMOOIIPEACIIEHUIO;

— HaJINYMe MOTUBALIUU K O0YUYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;

— eJICHAPaBJICHHOE pa3BUTUE BHYTPEHHEW IMO3UIMM JMYHOCTH Ha OCHOBE
JIyXOBHO-HPaBCTBEHHBIX LIECHHOCTEN HapoaoB Poccuiickorn denepannu, ICTOPUIECKUX U
HAIMOHAJIbHO-KYJIbTYPHBIX Tpagulnii, GOpMHUpPOBAHUE CUCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICJIOBBIX  YCTaHOBOK, AaHTHMKOPPYNLHMOHHOTO MHPOBO33PEHMS, IMPaBOCO3HAHUSA,
IKOJIOTHUECKON KYJIbTYPhI, CIOCOOHOCTH CTAaBUTh IEIH U CTPOUTH KU3HECHHBIC TJIAHBI;

METaINpeIMETHBIX:

— OCBOCHHBIE O0OYYaIOIIMMHUCS MEXKIPEIMETHbIC TOHATHS U YHHMBEpCAJIbHBIC
yueOHbIe IeHCTBUS (PEeTyJIATUBHBIC, TO3HABATEIbHbIC, KOMMYHUKATHBHbIC);

— CIIOCOOHOCTh MX HCIIOJIb30BaHUS B MO3HABATEIbHOW M COLIMAJIBLHOM MpaKTHKe,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHIO Y4eOHOM
NEeSITENbHOCTH,  OpraHW3alMl  y4eOHOrOo  COTPYJHHYECTBA C  MEAarorH4eCKUMH
pabOTHUKAMM UM CBEPCTHUKAMM, K YYAaCTHIO B TIOCTPOCHUM WHAMBHUAYaIbHOU
00pa30BaTeNbHON TPACKTOPUH;

— OBJIaJICHUE HABBIKAMU Y4EOHO-HCCIEI0BATENbCKON, MPOCKTHON U COLMAIBHOM
NEATEIIbHOCTH;

npCAMCTHBIX:



1) BiageHue MeTolaMM JI0Ka3aTelIbCTB, AJTOPUTMAMH PELICHUs 337ad; YMEHHE
bopMynHpOBaTh OMNpeAeTeHHsS, AKCHOMBI M TEOPEMBbI, NPUMEHSATh WX, MPOBOIUTH
JI0Ka3aTeIbHbIE PACCYKICHUS B XO€ PELICHMS 3a1a4;

2) yMeHHe OolepupoBaTh HNOHATUSAMH: CTENEHb YMCIA, JIOTapU(M dHciIa; yMEHUE
BBINIOJIHATh BBIYMCIICHUE 3HAUYEHUN W MPeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSMHU U
norapudmamu, mpeoOpazoBaHus APOOHO-PALIMOHATBHBIX BRIPAXKECHUH;

3) yMeHue ONEpUpoBaTh MOHATUSAMHU: pPALUOHAIbHBIEC, WPPALUOHAIBHBIE,
NOKa3aTeIbHbIe, CTENEHHBIE, JOrapu(PpMUUYECKUE, TPUTOHOMETPUYECKHE YPABHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHue onepupoBaTh MNOHATUSAMU: (YHKLUS, HENpepblBHas (QYHKIHNA,
NPOU3BO/IHAsA, IE€pBOOOpa3Has, ONpPEICJICHHBIM  HMHTErpajg; yMEHHE  HaXOAWUTh
IPOU3BOJHBIE  AIEMEHTAPHBIX (QYHKUUH, HWCIOJNb3ys CIPaBOYHBIE MaTEpHaJIbl;
UCCIIEIOBAaTh B MPOCTEHMIIMX ciydasx (YHKUMM HAa MOHOTOHHOCTb, HAaXOJUTh
HauOoJIbIIMEe W HAMMEHbLINE 3HAaYeHHUs (PYHKUUH; CTPOUTH TpapUKd MHOTOUWIECHOB C
MCIIOJIb30BAHMEM alllapaTa MaTeMaTUYeCKOro aHalIM3a; MPUMEHSATh MPOU3BOAHYIO MPHU
pelleHny 3a7ad Ha JABW)KEHHME, pellaTh IPaKTUKO-OPUEHTHUPOBAHHBIE 33Jaud Ha
HauOoJIbIINE U HAMMEHbIINE 3HAYCHHSI, HA HAXOKJCHUE TyTH, CKOPOCTU U YCKOPEHUS;

5) ymeHue omepupoBaTh NOHATUSAMH: pallMOHaJIbHas (PYHKUMS, MOKa3aTeabHas
byHkuus, creneHHas GQyHKUuUs, Jorapudmuueckas (QyHKIUS, TPUTOHOMETPHUYECKHE
¢byHkuu, oOpaTHble (QYHKIMHU; YMEHHE CTPOUTh TIpaUKU H3YyYEHHBIX (QYHKIIH,
UCMOJIb30BaTh IpaUKu IPU U3YYEHUH NTPOLIECCOB M 3aBUCUMOCTEH, IIPU pelIeHUH 3aja4
U3 JIpYruxX y4yeOHBIX NPEIMETOB U 3aJay U3 peajbHOW KU3HU; BbIpakaTb (hopmyiaamMu
3aBUCUMOCTU MEXAY BETUUMHAMU;

6) yMeHHe pelaTh TEKCTOBBIE 3a/1a4d Pa3HbIX TUIOB (B TOM YMCJIE HA IPOLEHTHI,
JIOJIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U yCIyT, HAJIOTH, 3a7auu U3
00JacTH ymnpaBleHUs JIMYHBIMH U CEMEMHBIMU (PUHAHCAMH); COCTABIISITH BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA M MX CUCTEMbI IO YCIIOBHUIO 3a/1ayH, UCCIEAOBATH MOJYYEHHOE
pelleHe U OLIEHUBATh MPaB/ON000HOCTh PE3YIbTATOB;

7) yMeHHE OIepupoBaTh MOHATUSIMU: CpeaHee apuMeTHUYecKoe, MeauaHa,
HauOoJbIlIee U HAaUMEHbLIEe 3HAUCHMSI, pa3Max, JUCIEPCHs], CTaHJApPTHOE OTKIOHEHUE
YUCIOBOrO  HAbopa; yMEHHE  M3BJIEKaTb, MHTEPIPETHPOBATH  HMH(OPMAIHIO,
NpEJCTaBIECHHYI0 B TaOmuIaxX, Ha AuarpaMMmax, rpadukax, OTPa’Kalollyl0 CBOMCTBa
peanbHbIX MPOIECCOB M SIBICHUN; MPEACTABIATh UH(MOPMAIMIO C MOMOIIBI0 TAaONHIl U
yarpaMM; HCCJIEA0BaTh CTATUCTUYECKUME JaHHbIE, B TOM YHCIE C MpPUMEHEHUEM
rpaduuecKUX METO/I0B U JIEKTPOHHBIX CPEJICTB;

8) ymMeHue OomnepupoBaTh MOHATHSAMU: CIy4YallHBIA OMBIT U ClydyallHOE COOBITHE,
BEPOSITHOCTh CIYyYalfHOTO COOBITHSI; YMEHHUE BBIUYUCIISTH BEPOATHOCTh C UCIOJIb30BAaHHUEM
rpauYecKiX METOA0B; MPUMEHITH (HOPMYIbI CIOKECHUS M YMHOXXEHHUS BEPOSTHOCTEH,
KoOMOUHATOpHBIE (DaKTBl W (QOPMYNBI TIPHU PEIICHWH 3a/ady; OLIEHWBATh BEPOATHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMH; YMEHUE MPUBOAUTH
IpUMepbl TPOSIBICHUS 3aKOHa OOJIBIIMX 4YHUCENT B MPUPOAHBIX M OOILIECTBEHHBIX
SBJICHUSX;

9) ymenue onepupoBaTh MOHATHAMH: TOYKA, MpsiMasi, TUIOCKOCTh, MIPOCTPAHCTBO,
JBYTPaHHBINA YTroJ, CKpeIUBatOIIMecs NpsAMble, TapaJlIeIbHOCTh U MEPIEHANKYISIPHOCTD
OPSIMBIX U IUIOCKOCTEH, Yrojl MEXAY MPSMBIMH, Yrojl MEXAYy HpsIMOM M IIOCKOCTBIO,
YIOJI MEXY IJIOCKOCTSAMM, PAacCTOSIHUE OT TOUYKM JI0 IJIOCKOCTH, PACCTOSIHHE MEXIY
NPSIMBIMU, PACCTOSIHUE MEXAY MIIOCKOCTAMHM; YMEHHUE UCIIOJIb30BaTh MPHU PEIICHUH 3a/1a4



u3ydeHHbIe (DAKTBI U TEOpPEMBbl IUIAHWUMETPHUH; YMEHHE OLEHUBATh Pa3Mephl OOBEKTOB
OKPYXaIOLIEro Mupa;

10) ymeHue ornepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapasuiesenumne, npu3Ma, nupaMmuia, Gpurypa u moBEpXHOCTh BpallleHUs, IUIUH/P,
KOHyc, map, cdepa, ceuyeHuss (UIypsl BpallleHHUs, IIOCKOCTb, Kacarouiascsi cgepsl,
HWIMHJpa, KOHYCA, IUIONIa[b MOBEPXHOCTH MUPAMMJbI, MPU3MBI, KOHYCA, LUIUHAPA,
wionaab cgepol, 00beM Kyda, MPSMOYTOJILHOTO MapalljiesIenuIeia, TUPaMH/IbI, IPU3MBI,
HWIMHIpa, KOHYycCa, Ilapa; yMEHHE H300pakaTb MHOTOTPAHHMKM U TIOBEPXHOCTHU
BpAILIEHUS, UX CEUYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPEACTB; YMEHHE paclio3HaBaTh CHUMMETPHUIO B NIPOCTPAHCTBE; YMEHUE pPaclO3HaBaTh
IIpaBUJIbHBIE MHOTOTPAaHHUKY;

11) ymeHnue omnepupoBaTh MOHATHUSMU: JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
¢urypsl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIICHHE IUIOUIAJEH MOBEPXHOCTEH U
00beMOB MOIOOHBIX (YUTYP TIPH PEIICHUH 3a]1a4;

12) ymeHue BBIUYUCIATH T€OMETPUYECKUE BEIMYMHBI (JUIMHA, YroJ, IUIOUIajb,
00BeM, MIIOMIA/Ib TOBEPXHOCTH ), UCIIONB3Ys U3yUEHHbIE (DOPMYJIIbI U METO/BI;

13) ymeHue omnepupoBaTh MOHATHUSAMHU: IPSMOYroJibHas CUCTEMa KOOpAMHAT,
KOOPJIMHATBl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHHE, YIOJ
MEX1y BEKTOpAMH, CyMMa BEKTOpPOB, NMPOM3BEIECHUE BEKTOpPA HA YHCIO; HAXOAUTH C
MOMOUIBI0 M3YYEHHBIX (OPMYN KOOPAMHATBHI CEPEAMHBI OTpPE3Ka, PACCTOSTHUE MEXIY
JIBYMsI TOUKaMH;

14) ymeHue BbIOMpATh MOAXOAIIMNA W3YyUYCHHBIA METOJ IJIsi PEIICHHS 3aJayH,
pacro3HaBaTh MaTeMaThdyeckue (akThl M MaTeMaTUYeCKHUE MOJENIH B MPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHHE MPUBOAUTH MIPUMEPHI MaTEMaTHUECKHUX
OTKPBITUH POCCUMCKOW U MUPOBOM MAaTEMaTUUECKOW HAYKH.

15) ymeHue omnepupoBaTh MOHATHUSAMHU: OIpeAeSeHUEe, aKCHUOMa, Teopema,
CJIEJICTBUE, CBOMCTBO, IPHU3HAK, JI0KA3aTEIbCTBO, PABHOCWIbHBIE (HOPMYIHPOBKH;
yMeHue (opMmynupoBaTb OOpaTHOE U TPOTHUBOMIOJIOKHOE YTBEpP)KICHHE, MPHUBOIUTH
OpuUMEepbl W KOHTPOPUMEPHI, HCHOJIb30BaTh METOJ MATeMAaTHYECKOW WHIYKIIHH;
NPOBOAUTH JI0Ka3aTelIbHbIE PACCYKICHUS MPHU PEIIEHUHU 3aJ]1ay, OLEHUBATH JJOTUYECKYIO
IIPAaBUJIBHOCTD PaCCyKJICHUM;

16) ymeHue omnepupoBaTh MOHSATHUSIMHU: MHOXECTBO, MOAMHOXXECTBO, OMNEpaIU
HaJ MHOYKECTBAMM;, YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar ams
OMMCAHMSI PEAJBHBIX MPOLIECCOB U SIBICHHWM, M MpPU pElIeHUH 3ajad, B TOM YHUCIE W3
JIPYTHX y4eOHBIX TIPEIMETOB;

17) ymeHnue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIA rpad, nepeBo, LUK, rpad
Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBaTh Tpadbl pPAa3IMUHBIMH CIOCOOAMU;
WCIIOJIb30BaTh rPadbl MPH PEIICHUH 3a/1a4;

18) ymenue CBOOOAHO OMEPUPOBATH MOHSATHUSMHU: COYETAHUE, TEPECTAHOBKA,
YHUCIIO COYETAaHWM, YHUCIO TepecTaHOBOK; OuHOM HblOTOHA; yMmeHHe MPUMEHSTh
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS JUIsl pELICHUS 3a/a4;

19) ymeHue onepupoBaTh NOHATUAMU: HATypaJbHOE YMCIIO, LIEJI0€ YUCIIO, OCTATOK
10 MOJYJIIO, pallMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHMCIIO, MHOXKECTBA HAaTypPaJbHBIX,
LENbIX, PAlUOHANBHBIX, NEHCTBUTENbHBIX YHCEN; YMEHHE HCIOJIb30BaTh IMPU3HAKU
JETMMOCTH, HAUMEHBITUN OOIIMI NIeTUTeNlb 1 HauMEeHbIee o0Iee KpaTHOE, alrOpUTM
EBxnnaa npu pemieHuu 3ajiay; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMHU
CUMCIICHUS;



20) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMU: CTENEHD C LEIBIM IIOKa3aTelIeM,
KOPEHb HATypajbHOM CTENEHHU, CTENEHb C palMOHAJIbHBIM I10KA3aTeleM, CTENEHb C
NeHCTBUTENBHBIM (BELIECTBEHHBIM) MOKAa3aTeIeM, JOrapupM 4ucia, CUHYC, KOCUHYC U
TaHT€HC MPOU3BOJILHOTO YHUCIIA;

21) yMmeHue  omepupoBaTh  MOHATHSMH:  TOXAECTBO,  TOKIECTBEHHOE
npeoOpa3oBaHHe, YpaBHEHUE, HEPABEHCTBO, CHCTEMA YpaBHEHUNW U HEPABEHCTB,
PaBHOCWJIBHOCTh YpaBHEHHM, HEPABEHCTB M CHCTEM, pPAallMOHAJIbHBIE, HPPALIUOHAIbHBIE,
NIOKa3aTeJIbHbIE, CTENECHHbIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE YpaBHEHUS,
HEPABEHCTBA M CHUCTEMbI; YMEHHE pEIlaTh YPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
IOMOILBIO PA3IMYHBIX IPHEMOB; peEllaTh YypaBHEHMs, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; IPUMEHSITh YpaBHEHHUS, HEPABEHCTBA, HMX CHUCTEMbl JUIsl pEIICHUs
MaTeMaTHYECKUX 3a/1a4 ¥ 3a7a4 U3 pa3IndHbIX 00JacTell HAyKu U peajJbHOM KU3HH;

22) yMeHHe CBOOOJHO OMNEPUPOBATH MOHATUSMU: Tpaduk QyHKUIHH, OoOpaTHas
¢byHkuusa, xommo3uuus GYHKUMHA, JuHeHHas QyHKOUs, KBajapaTuyHas (QyHKUuS,
cTeneHHasi GyHKIUS C IIeJIbIM MOKa3aTeleM, TPUTOHOMETpUYeckue GyHKIUU, OOpaTHbIE
TPUTOHOMETPUYECKUE (PYHKIIMH, TOKa3aTeabHas U Jorapugmuueckas QyHKINH; YMEHUE
CTpoUTh rpaduku HYHKIUH, BBITIOJHATH MpeoOpa3oBaHus rpaduKoB (HyHKITHI;

YMEHUE HCNONb30BaTh TIpadukd GYHKOUH JUIsI KM3Y4eHHsS MPOLECCOB U
3aBUCUMOCTEN NP pEelIeHUH 3a/4ad U3 APYrHX Yy4eOHBIX MPEIMETOB M U3 pealbHOU
YKU3HU; BBIpaKaTh (POpMYyIaMH 3aBUCUMOCTH MEKY BEIMUMHAMU;

yMEHHE CBOOOJHO ONEepUpPOBaTh NOHATUSAMU: YETHOCTh (DYHKIIMH, IEPUOAUYHOCTD
(GyHKIUHU, OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIMH, SKCTPEMYM (PYHKIIUH,
HauOoJbIIee U HaMMEHblIee 3HAaYeHUS (QYHKIMU HA MPOMEXKYTKE; YMEHUE MPOBOIUTH
UcclieZIoBaHuE (PYHKIINH;

YMEHUE UCIOJIb30BaTh CBOWCTBA U Ipaduku (PyHKUIUN A pelieHus] ypaBHEHUH,
HEpPABEHCTB M 3a/Jad C MapaMeTpaMM; H300paxkaTh Ha KOOPJMHATHOM IUIOCKOCTH
MHOXECTBA PEUICHUIN ypPABHEHUI, HEPABEHCTB U UX CUCTEM;

23) ymeHwe CBOOOAHO ONEPUPOBATH MOHIATHSIMH: TOCIEAOBATEIHLHOCTD,
apu@meTHUecKas Mporpeccus, reoMeTpuueckas mnporpeccus, 0eCKOHeYHO yObIBarouas
reoMeTpuyeckasl Mporpeccusi; yMeHHe 3aJaBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHUCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (GOPMYT;

24) yMmeHue OINEpUpOBaTh MOHATHUSMU: HEMPEPHIBHOCTh (YHKIIUU, ACHMITOTHI
rpaduka QyHKIUU, MepBas W BTOpas NPOU3BOAHAS (DYHKIMHU, T€OMETPUUECKHH U
¢bu3nueckuil CMBICI MPOU3BOAHON, NMEPBOOOpa3Hasi, ONpeneIeHHbI UHTErpaj; yMEHHE
HaXOJUTh ACUMIITOTHI rpaduka (QyHKIUU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIIMU (PYHKIUH, HAXOAUTh YPAaBHEHHUE KacaTeIbHON K
rpaduxy QyHKIMHY;

YMEHHE WCIOJB30BaTh TMPOM3BOJIHYIO JJs HUCCIEAOBaHUS (QYHKIUH, I
HaXOXJACHHUS HAWIy4yllero pelIeHUs B NPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
HPKOHOMHMYECKUX U (PU3NYECKUX 3a/ayax, JJs ONpeNeleHHs] CKOPOCTH U YCKOPEHHS;
HaXOJUTh IJIOMAAM U O00BeMbl (UTYp C MOMOILIBIO HUHTErpaja; MPUBOAUTH MPUMEPHI
MaTeMaTHYECKOT0 MOJICTTMPOBAHUS C TIOMOIIBIO AU PEepeHIHATBHBIX YPaBHEHUIA;

25) yMeHuEe OINepupoBaTh MOHITHAMHU: KOMIUIEKCHOE YHCIO, COMPSKEHHBIE
KOMIUIEKCHBIE YHCTa, MOJYJIb M apryMeHT KOMIUIEKCHOro uMcia, (opma 3amucu
KOMIUIEKCHBIX YHMCell (FeOMETpUYEcKasi, TPUTOHOMETpUYECKas U aredpanyeckas); yMeTh
NPOU3BOANUTE apUPMETHUECKUE IEHCTBUA C KOMIUIEKCHBIMH YHCJIAMU; TPUBOJIUTH
pUMEPbI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;



26) ymeHue CBOOOJHO ONEpUPOBATH MOHATUSIMU: CpeIHEe apumMeTHUYecKoe,
MeauaHa, HauOOoJbllee M HAaUMEHbIIEE 3HAYEHUs, pa3Max, AUCIEPCHUs, CTaHIApTHOE
OTKJIOHEHUE I ONMCAHUS YHMCIOBBIX JITAHHBIX; YMEHHUE HCCIEI0BaTh CTATUCTHYECKUE
JTAaHHbBIE, B TOM YMCJIE€ ¢ IPUMEHEHHEM Ipa)UuecKX METOAOB U 3JIEKTPOHHBIX CPEJICTB;
rpauuecku HCCIeAOBATh COBMECTHblE HAOMIOAEHUS C TOMOULIBIO  JUarpaMmm
paccenBaHus U JIMHEHHON PETPECCUN;

27) yMeHue HaXOIUTh BEPOSTHOCTU COOBITUN C HCIOIb30BAHHEM IpadUUecKUX
METOJIOB; MPUMEHATHh JUId peleHus 3a7ad  (QOpMyJbl CIOXKEHHS W YMHOXEHHS
BEpPOSITHOCTEH, (HOpMyIly MOJTHOM BeposATHOCTH, (popMyny bepHymnu, KOMOMHATOpPHbBIE
(baxThl ¥ (HOPMYJIbI; OLICHUBATH BEPOSITHOCTH PEATIbHBIX COOBITUN; YMEHUE ONEPUPOBAThH
NOHATUSAMU: cy4yailHas BeJIMYMHA, pAacIlpe/eleHUe BEpOsITHOCTEH, MaTeMaTuiyeckoe
OKHUJAHUE, JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE CIy4allHOM BEIMYMHBI, (YHKIUH
pacnpeleneHuss M IUIOTHOCTH PaBHOMEPHOIO, IIOKA3aTe€IbHOTO M HOPMAJIbHOIO
pacripesieJIeHUid; yMEHHME HCIIOJIb30BaTh CBOMCTBA W3YYEHHBIX pacIlpeleleHuil s
pelieHus 3ajady; 3HAKOMCTBO C MOHATHUAMM: 3aKOH OOJBUIMX YHCEN, METOMAbI
BBIOOPOYHBIX HCCIIEIOBAaHUM; YMEHHE TMPUBOAUTH IMPUMEPHI MPOSIBICHHUS 3aKOHA
OOJIBLINX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUIX;

28) ymeHue CBOOOJHO ONEpPUPOBATH IMOHATHAMU: TOYKA, IpsiMasi, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHMU YroJ, OBYI'PAHHBIA YIOJ, TPEXI'PAHHBIA Yrod,
nepeceKarouecsi, napajulelibHble M CKpPELIMBAIOLIUECs MpsMble, NapajuleNbHOCTh U
HNEePIEHANKYISPHOCTh TPSMBIX M IUIOCKOCTEH, yrojl MEXAy MpsIMBbIMHU, YTOJl MEXIY
IOPSIMON U TIOCKOCTBIO, YTOJI MEXKY MJIOCKOCTSIMHU; YMEHHUE UCIIONb30BaTh P PELICHUU
3ala4 M3y4yeHHble (AKTbl U TEOpPEMBbl IUIAHMMETPUU; YMEHUE OLIEHHMBATH pPa3Mepbl
O0BEKTOB B OKpPY)KAIOIIEM MHUPE; YMEHHE OINEepUpOBaTh HMOHATUSMHU: MHOTOTPAHHUK,
CeUYEeHHUE MHOIOIpaHHUKA, MPaBUJIbHBIA MHOTOTPAHHUK, MpHU3Ma, MUpamMuia, Gurypa u
MOBEPXHOCTh BpAlllEHUs, LWIMHAP, KOHYC, Map, cdepa, pa3BepTKa MOBEPXHOCTH,
CEUYEeHMs] KOHyCca M UWJIMHApA, NapajljielibHble OCHM WM OCHOBAHMIO, CEYEHHE IIapa,
IUIOCKOCTh, Kacaromascs cdepbl, IWINHApPA, KOHyca; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHUKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpbl U MOBEPXHOCTH BpALICHHS, UX
CEYEHHMsI, B TOM YHCJIE C MIOMOIIBIO ANEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSTh CBOMCTBA
reOMETPUYECKUX (Uryp, CaMOCTOSTENHHO (OPMYIUPOBATH OMPEICNICHUS H3Y4aeMbIX
¢uryp, BBIIBUTATH THUIOTE3bl O CBOMCTBAX M IMpPH3HAKaX T'€OMETPUUYECKHX QUTYP,
000CHOBBIBATh WJIM ONpPOBEPraTh MX; YMEHHE NPOBOAMTH Kiaccupukanuio ¢Guryp mo
Pa3IUYHBIM IPU3HAKAM, BBIOJIHATH HEOOXOIUMBbIE IONIOJHUTEIbHbIE TOCTPOCHHUS;

29) yMeHue CBOOOJHO OMNEpPUPOBATH MOHATUSAMU: IUIOHIAAbL (UTYpBI, 00BEeM
burypsl, BeIWYMHA YIJa, PACCTOSHHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMU, PACCTOSIHHE MEXAY IJIOCKOCTSIMH, IUIONIaAb c(epbl, MIOMAa b MOBEPXHOCTH
nUpaMubl, TNPU3MBI, KOHyca, I[MIUHApa, 00beM Kyba, MOpPSIMOYrOJIbHOTO
napajuiesienumnea, TUpaMuabl, TPU3MBbl, [WIMHIpA, KOHYyca, IIapa; YMEHUE HAXOJUTh
OTHOIIEHHE 00bEMOB MOAOOHBIX QUTYD;

30) ymeHue CBOOOAHO OMNEpPUPOBATH MOHATUSAMU: IBHIKEHHE, MapajlieabHbIN
NEepeHoC, CUMMETPHUsl Ha IUIOCKOCTHM W B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE
no106usi, mogoOHbIe (UTYpbl; YMEHHE paclo3HaBaTh paBHblEe M MOJOOHBIE (QUTYpHI, B
TOM 4YHCIIe B IPUPO/JIE, UCKYCCTBE, apXUTEKTYpe; YMEHHE HCIOIb30BaTh FT€OMETPUUYECKUE
OTHOILICHUS], HAXOAUTh T€OMETPUUYECKUE BEIMYMHBI (JUTMHA, YTOJI, IJI0a1b, 00beM) Ipu
peILIeHNH 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U U3 pEalbHOM KU3HU;

31) ymeHue CBOOOJHO ONEPUPOBATH TMOHATUSAMU: MPSAMOYToJibHAsg CHCTEMa
KOOpJMHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,



MPOU3BE/ICHUE BEKTOpa Ha YHCIO, pPAa3JoKEeHHE BeKTopa 1o 0a3ucy, CKalspHOE
MpPOU3BE/ICHUE, BEKTOPHOE IMPOM3BEACHHE, YroJ MEXAYy BEKTOpaMu; yMEHHUE
HCII0JIb30BAaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ AJIS PELICHHS] TEOMETPUUECKUX 3a]1a4
U 3a7a4 JpYruX y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATHAMHU: MaTpuua 2x2 u 3x3,
OmpeIeTUTEIb MATPHUIIbI, TEOMETPUUECKUIN CMBICI OIIPEACIUTEIS;

32) yMeHuEe MOJIeTUpOBaTh pealbHble CHUTYyallMd Ha S3bIKE MaTeMaTHUKH;
COCTaBJISITh BBIPAKECHUS, YPABHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBHIO 3aJlayH,
UCCIeAoBaTh TOCTPOCHHBIE MOJEIM C  HUCIOJb30BAaHMEM  ammapara  aireOpsl,
UHTEPIPETUPOBATH TMOJTYUYEHHBIH pE3yJabTaT; CTPOUTH MaTEMaTUYECKHE MOJCIH C
MIOMOILIbI0 TE€OMETPUYECKUX TOHATUM W BEJIMYMH, pEUIaTh CBS3aHHBIE C HHUMU
MPaKTUYECKUE 3aJlayd; COCTABISATb BEPOATHOCTHYIO MOJIEIb W HHTEPIPETUPOBATH
MOJIYYEHHBIN pPe3ysbTaT; peliaTh MPUKIAJHBIC 33Ja4d CPEJCTBAMH MAaTEMaTHUYECKOTO
aHajn3a, B TOM YHUCJIE COLUAIBHO-IKOHOMUYECKOTO U (PU3UUECKOTO XapaKTepa;

33) ymeHue BBIOMpPATH MOAXOMAIIMN METOJ IJIsi pelIeHHs 3a/Ja4yd; MOHUMaHUE
3HAYMMOCTH MAaTEMAaTHKHA B HU3YYEHUU TMPUPOAHBIX U OOIIECTBEHHBIX IPOIIECCOB U
SBJICHUI; YMEHHUE Paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B UCKYCCTBE, YMEHUE
NPUBOAUTH MPUMEPbl MAaTEMATUYECKUX  OTKPBITHIL  POCCHUHCKOW UM MHPOBOM
MaTeMaTHYECKON HayKH.

MaxkcumanbsHasi yueOHast Harpy3ka ooyyatouierocst 340 yacoB, B TOM YHUCIIE:
— o0s3arenbHas ayIuTopHas yueOHast Harpy3ka oOyuatomierocst 316 yacos;
— camocTodATeNbHasg paboTa obydatomerocs 0 4acos;
— DJK3aMeEHbI 24 4acoB.

1.4. IlepeyeHbp mIaHUPyeMbIX Pe3yJdbTATOB OOYYeHUS MO IMCHUIINHE
(mepevyeHb (pOPpMHUPYEMBIX KOMIIETCHIM )

VYyamuiics qomkeH 00J1a1aTh OOIMME U TPOPECCUOHATBHBIMU KOMITETCHIIUSIMU

OK 01. Boibupats crnocoObl penieHus: 3aad NpopecCUOHATBHON NeITeTbHOCTH
MPUMEHHUTENBHO K Pa3INYHBIM KOHTEKCTaM.

OK 02. Hcnonbs3oBaTh COBPEMEHHBIE CpEICTBA I[OWCKA, aHAIW3a W
WHTEpIpeTauu HHPOopMaIiK, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUH JIJIsl BHIMIOJTHEHUS 337124
npodecCuOHAIBHON AESITEIbHOCTH.

OK 03. IlmanupoBaTh ¥ peaTH30BBIBATH COOCTBEHHOE MpOdecCHOHATbHOE H
JMYHOCTHOE pa3BUTHE, MPEAIPUHUMATEIbCKYIO NEATEIbHOCTh B MpodeccuoHanbHOU
chepe, UCTIONB30BATh 3HAHUS MO (DUHAHCOBOM TPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX.

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATh U paOOTATh B KOJJICKTUBE U KOMaH/IE.

OK 05. OcymecTBiasTh yCTHYHO W IIMCBbMEHHYKO KOMMYHMKAlMIO Ha
rocyJapcTBEHHOM si3bike Poccuiickoit denepanuu ¢ y4eToM 0COOEHHOCTEN COIMAIbHOTO
U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IposBnarh rpaxaaHCKO-MATPUOTUYECKYIO MO3UIIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE TOBEJICHWE Ha OCHOBE TPAJAMIIMOHHBIX OOIIEYETIOBEUYECKHX ILEHHOCTEH, B
TOM 4YHCJI€ C Y4YeTOM TapMOHM3AlMA MEXHAI[MOHAIBHBIX H MEXPEIUTHO3HBIX
OTHOIIICHUM, TPUMEHSITh CTAaHAAPTHl AaHTUKOPPYMIIHOHHOTO TIOBEACHUS.

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYKAIOIIEH CPeJbl, pecypcocOepekeHuIO,
NPUMEHSITh 3HaHUS 00 M3MEHEHWHW KIIMMaTa, MPUHIUIBI OEpEekIIMBOTO TPOU3BOJICTBA,
3¢ (HEeKTHBHO JEHCTBOBAThH B UPE3BHIYANHBIX CUTYAIUSX.
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O0mmue KoMIeTeHINH

IInanupyemsie pe3yJbTaThl 00y4eHUs

Oo6mmue JucuuniInHapHbIe

OK 01 Bribupars - TOTOBHOCTb K TPYIy, OCO3HaHUE | -BJIaAETh METOoJlaMU JIOKa3aTeNbCTB,
CIIOCOOBI PEeIICHUS LIEHHOCTH MacTepcTBa, | AJrOopuTMamMM pelIeHHs 3a7ad; yMEHHue
3ama4 Tpyznontooue; (GOpMyIHpOBaTh ONpPEJNENICHNs], aKCHOMBI H
npodeccroHanbHOM - TOTOBHOCTH K  AaKTUBHOH | TEOpEeMbl, INPHUMEHATb UX, I[POBOJHUTH
JeATEeITbHOCTH JeATEIFHOCTH TEXHOJOTHMYECKOH M | JOKa3aTelbHBIE  pacCyKIGHHI B  XOne
HPUMEHUTEIIBHO COLMaNbHON HAIPaBJICHHOCTH, | pEILCHUS 3a/1ay;

K pa3IMYHbIM CIIOCOOHOCTB WUHULUUPOBATh, | - YMEThb ONEPHPOBATH IHOHATHSIMH: CTEHCHb
KOHTEKCTaM IUIAHUPOBaTh ¥ CaMOCTOSITENBHO | YHCIA, JIOTapU(M YHCIIa; YMEHHE BBIIOJIHATH

BEITIOJTHATH TaKyIO IEATCIFHOCTE;
- MHTEpPEC K pa3InYHbIM cdepam
poeCCHOHATBHOM NEATEIbHOCTH,

Osnanenue YHUBEpCaJIbHBIMU
YUCOHBIMU M03HaBaTEIbHBIMU
JNEUCTBUSIMU:

a) 0a30BBIC JIOTHYECKHE NCHCTBUSL:
- CaMOCTOATEIBHO HOPMYIHPOBATH
U aKTyaJIu3upoBaTh MHpodiemy,
paccMaTpHBaTh €¢ BCECTOPOHHE;

- YCTaHaBJIWBATh CYIICCTBCHHBIH
IIpU3HAK nIn OCHOBaHUsA JUUIA
CpaBHEHMs, KilacCHQUKAUMU |
00001ICHHS,;

- OIIPEAENATh LENU AesATeIbHOCTH,
3aJaBaTh IMapameTpbl U KPUTEPUU
UX OCTH)XCHUS;

- BBIABIATH 3aKOHOMEPHOCTH |
NPOTHBOPEYHS B
paccMaTpHBaeMbIX SIBJICHHAX;

- BHOCHTb  KODPEKTHUBBHI B
JCATCIBbHOCTD, OLICHHUBATh

COOTBETCTBUE PE3YJILTATOB LECIIAM,

OIICHHBATh PHUCKU TOCIEACTBUI
JEATEILHOCTH;

- pa3BUBaTh KpPEeaTHBHOE
MBIIIIEHHE pu peleHnH
JKI3HEHHBIX TIPOOIIEM

0) 6a3oBbIC HCCIIEIOBATEIBLCKHAE
JIEUCTBUSI:

- BIaIeTh HaBBIKAMH Yy4eOHO-

UCCJIEIOBATENILCKOM U IPOEKTHOM

JACATCIBHOCTH, HaBBbIKAMHU
paspernieHus mpooieM;

- BBISABIISITH IMPUYUHHO-
CJIE/ICTBEHHbIE CBSI3H U
AKTyaIH3HPOBATh 3aauy,
BBIJIBUTATh THIIOTE3Y €€ PCIICHHS,
HAXOJUTh apTryMEHTHI JUTS
JI0Ka3aTeNbCTBA CBOHX
YTBEPKICHHH, 3aJaBaTh

rapameTpbl U KpUTEPUU PELIEHUS;
- aHAJIU3UpOBaTh IIOJIYYEHHBIE B

BBIYMCIICHNE 3HAaUCHWH M TIpeoOpasoBaHUs
BBIP@XCHUI CO CTENEHSMH U Jiorapudmamy,

npeoOpa3oBaHuUs JpOOHO-panOHATIBHBIX
BBIPAYKEHUH;

- YMETb OIIEpUPOBATH HOHATHUAMMU:
paluoHaJbHBbIE, UPpaLUOHAJIbHEIE,
MOKa3aTesbHBIE, CTETICHHBIE,
norapu(pMUIECKue, TPUTOHOMETPHYECKHE

YpaBHEHHSI U HEPAaBCHCTBA, HX CHCTEMBI;
- YMETb ONEPHUPOBATH MOHATHAMH: (QYHKIIHS,

HelpepbIBHAs  (YHKLU,  HPOU3BOJHAS,
epBoOOpa3Hasi, ONpEACNCHHbIM HHTErpa;
YMETH HaXOJUTh IMMPONU3BOJHBIC
3JIEMEHTAPHBIX ¢byHKLUH, UCIIONB3Ys
CIIpaBOYHbIC MaTE€pHalibl; HUCCICAOBATL B
IIPOCTEHIINX cirydasx byHKIMN Ha
MOHOTOHHOCTb, HAaXOAWTH HAWOONbLIME |

HaWMCHbIINE 3HAuCHHS (YHKIUH; CTPOUTH
rpagKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM
anmapara MaTeMaTHIeCcKOTro

NPUMEHSATh TPOW3BOJHYIO TIPH PEIICHUH

aHaJin3a,
3aJa4 Ha ABWIXKCHHUE, peIIaTbh MPaKTHUKO-
OPHUCHTHUPOBAHHLIC 3aJa4Y1 Ha HauOOJIbIINE U
HAauMCHBIINC

3HA4YCHUA, HaA HaAXO0XIACHHC

IIyTH, CKOPOCTH U YCKOPEHHUS;

- yMeTb OIIEPUPOBATH MOHSITUSAMHU:
panuoHanbHas — QyHKOMSA, [OKa3aTesIbHAs
¢byHKIHS, CTeTIeHHAS ¢byHKIHS,
norapupMmaecKas ¢byHKIWS,
TPUrOHOMETpHYECKHe (GYHKLIUH, OOpaTHBIE
GYHKINW;  YMCHHE  CTPOUTh  TpapuKu
N3y4YEeHHBIX GbyHKLMHA, UCIIOJIb30BATh
rpaduKd  TpH  HW3YYCHHH IIPOIECCOB U

3aBUCHMOCTEH,
IpyruxX y4eOHBIX MPEeAMETOB U 3aJad U3
peanbHON  KU3HU;

IpH peIIeHnH 3a1ad U3
BBIpAXaTh (QOpMyIaMu
3aBUCUMOCTH MEX]y BEIUYHMHAMU;

- YMEeTh pellaTb TEKCTOBBIE 3aJa4M Pa3HBIX
TUNOB (B TOM YHUCII€ HAa MPOLEHTHI, AOJIU U
YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh
TOBapoOB M YCIIyT, HAJIOTH, 3aJaul 13 00JacTi
CceMENHbIMU

YHpaBJICHUA JIMYHBIMH u

¢uHAHCAMH); COCTAaBJIATH BBIPAJKEHMS,
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XOJIe pellieHHs 3a1a4l Pe3yIbTaThl,
KPUTHYECKU OLICHUBATh nx
JIOCTOBEPHOCTb, ~ IPOTHO3UPOBATH
HU3MEHEHHE B HOBBIX YCIIOBHSX;

-- yMeTb IICPCHOCHTh 3HAHUS B
MIO3HABATENBHYIO U MPAKTHYECKYIO
00J1aCTH KU3HEAEATCIHHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3
Pa3HbIX MPEIMETHBIX 00IacTe;
HOBBIE
OpHUTHHAJIbHBIE

- BbIIBUT'aTh
npeaiaratb

HJIeH,

TIOAXO/bl U PELICHUS;
M CHOCOOHOCTh MX HMCIOJIL30BAHUS
B MO3HABATEJIbHOM U COILMAJIbLHOU
MIPaKTUKE

YpaBHEHHsI, HEPABEHCTBA M WX CHUCTEMBI IO
YCIIOBHUIO 3aJayM, MCCIIECAOBATh IOJyYEHHOE
pelIeHue W OLIEHMBATh MPaBAONOJ00HOCTh
pe3yNbTaToB;

- YMeThb ONEpHUPOBaTh HOHATHAMH: CpEIHEe
apudMeTHIecKoe, MeOuaHa, HanOoJblIee U
HauMEHbLIee 3HAYCHHUS, pa3Max, AUCIICPCHS,
CTaHJapPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMeTb U3BJICKATD, HUHTEPIPETHPOBATH
nH(opManuio, NpeACTaBICHHYIO B TabiIMIax,
Ha Jauarpammax, rpajukax, OTpa)karoulyro
CBOHCTBa peajIbHBIX MPOLIECCOB U SIBICHUI;
NPEACTAaBIATE MHOOPMALMIO C IIOMOIIBIO
TabnuI, W IUarpamm; HCCIIeI0BaTh
CTaTUCTUYECKUE IaHHBIE, B TOM 4YHCIE C
NPUMCHCHHEM TIpaQUYeCKHX METOJOB H
ANIEKTPOHHBIX CPENCTB;

- yMmeTb OIIEPHPOBATH

CIIyJalHBI OINBIT W CIy4ailHOEe COOBITHE,

IIOHATUAMU:

BEPOSITHOCTh CJIy4alfHOrO COOBITHS; YMEHHUE
BBIYHCIIATh BEPOSITHOCTH C HCIIOJIb30BAaHUEM
rpadgu4ecKuX METOJI0B; MPUMEHATH (POpMyIIbI
CIIOKEHUSI M YMHOXXEHHs BEpOSITHOCTEH,
KOMOHMHATOpHBIE (aKThl ¥ (OPMYJIbl HpU

pemicHun 3aJa4; OHLCHUBATHL BCPOATHOCTU

PCaIbHBIX CO6LITPII>1; 3HaKOMCTBO Cco
CJ'Iy‘IaﬁHBIMH BCIIMYMHAMU, YMCEHUC
NPpUBOAUTL TPUMEPLI MNPOABJICHUA 3aKOHA
OOJBIINX YUCCJII B MIPUPOAHBIX n

0OIIIECTBEHHBIX SBJICHHSX;
- YMETh OICPUPOBATH MOHATHSIMH: TOYKA,

npsimasi, IIJIOCKOCTD, IPOCTPAHCTBO,
JIBYT'paHHbII yroi, CKPEILMBAIOLIUECS
psIMbIE, apajuIeIbHOCTh u

MEePHEeHANKYISIPHOCTD MPSMBIX U INIOCKOCTEH,
YroJl MEXIy HPSMBIMH, YTOJ MEXIy HpsSMOi
U IUIOCKOCTBIO, YTOJl MEXIy IUIOCKOCTSMH,
paccTosiHHE OT TOYKH 1O
paccTosiHHE MEXAY MPSIMBIMH, PacCTOSHHE

IIJIOCKOCTH,

MEXAY IUIOCKOCTSIMH; YMEHHE HCIIO0JIb30BATh
NpU peleHWH 3a7ad u3ydeHHble (aKThl U
TEOpEeMBbl IIAHUMETPUH; yMEHHE OLCHUBATh
pa3Mepbl 00BEKTOB OKPYKAFOLIEro MUpPa;

- yMeTb OIIEPUPOBATH MOHSITUAMH:
MHOTOTPaHHUK, CEYEHHE
Ky0, mapajuienenumesn, NpH3Ma, NHPaMUa,
¢urypa 1 NOBEpXHOCTb BPALIECHUs, LIMINHID,
KOHYC, chepa, cedeHuss QUrypbl
BpAIlIeHHs], IUIOCKOCTh, Kacaromascsi cdepsl,

MHOT'OI'paHHUKA,

map,

NWIMHIPA, KOHYCa, IUIONMIAAh IOBEPXHOCTH

MUPAMUIbI, TMPU3MBI, KOHYyCa, IWIMHIpA,
I0MIa b chepsl, o0beM Ky0a,
MPSIMOYTOJILHOTO napaJuielienumne ia,
NUPAMUIbI, TMPU3MBI, MWIMHAPA, KOHYCa,
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1apa; yMeHue u300paxaTb MHOTOTPaHHUKH U
MOBEPXHOCTU BpPAILIEHUSA, HX CEUCHHS OT
PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
u SEKTPOHHBIX CPEICTB; yMeHUe
pacrno3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh IIPaBUJIbHBIE
MHOTOIPaHHHKH;

- YMETb ONEPHUPOBATh MOHATHUAMU: JBHKCHUE
B TIPOCTPAaHCTBE, TOHOOHBIE (QUTYpH B
IPOCTPAHCTBE; HUCIONB30BaTh OTHOLICHUE
onane  MoBepxXHOCTeH H  00BEeMOB
NOAO0OHBIX (GUTYp NPU PEILICHNUH 33]1ay;

- yMeThb  BBIYHUCIATE TIE€OMETPUYECKUE
BEJIMYMHBI (JUIMHA, YroJI, IUIoUIajb, 00beM,
IUIOIAAb TIOBEPXHOCTH), HCIONb3Ys
n3ydeHHBbIE (DOPMYIIBI U METOMBI;

- yMEThb OIEpPUPOBATh MOHATUAMU:
HOPSMOYTONbHAs cucTeMa KOOpJAMHAT,
KOOpAMHATBl TOYKH, BEKTOP, KOOPIHHATHI
BEKTOpa, CKAJAPHOE IPOU3BENCHHUE, YIOJl
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCJIO; HAXOAUTh C
MOMOUIBI0 M3YYEHHBIX (HOPMYIN KOOPIHHATHI
CEpelIMHBl  OTPE3Ka, PACCTOSHHUE  MEXKAY
JIByMs TOUKaMH;

- YMeTh BBIOMPATh MOIXOMAMINI N3y4EHHBIN
METOJ, JUIsl pEIleHHs 3aJadd, Pacno3HaBaTh
MaTreMaTuueckne (axkThl W MaTeMaTHYECKHe
MOJENH B TPHUPOAHBIX W OOIIECTBEHHBIX
SIBICHUSAX, B HUCKYCCTBE; YMEHHE NPHUBOIHUTH
MIPUMEPBI MaTeMaTHYECKUX OTKPBITHI
POCCUHMCKOM M MHPOBOM MaTeMaTHYECKOMN
HayKH.

- YMETh OTIepPUPOBATH MOHATHSIMHU:
OINpeNieNIeHUe, aKCHOMa, TeopeMa, CIEJCTBHE,

CBOIiCTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIBHBIE  (OPMYJIMPOBKH;  yMEHHE
(dbopMynHpoBaTh oOpartHOe u

MIPOTHBOIIOJIOKHOE YTBEPXKICHHE, TPUBOANTD
NpUMepbl M KOHTPIPUMEPBI, HCIOJIB30BaTh
METOJL MareMaTHYeCcKoi WH]TYKIINH;
MPOBOJIUTD JIOKa3aTeNIbHbIE PACCykKACHHS TIPH
pelieHu 3aja4, OICHUBATh JIOTHYECKYIO
MPaBHIILHOCTh PacCyKICHHH;

- YMETb OIIepUPOBATH MOHATHSAMHU:
MHOXXECTBO, ITOJJMHOXKECTBO, OIEPAIlMU HaJ
MHOXKECTBaMH; yMeHHe UCTIONIb30BaTh
TEOPETHKO-MHOXXECTBEHHBII  ammapar s
OIMCAaHUs peaNbHBIX NPOLECCOB U SIBICHUI
NpPU PEeUICHUH 3a/1a4, B TOM YHCIE U3 APYTHX
y4eOHBIX TIPEIMETOB;

- yMeThb OIEpPUPOBATh IMOHATUSMHU: Tpad,
CBA3HBIM Tpad, mepeBo, muKiI, rpad Ha
IUIOCKOCTH;,; YMEHHUE 3aJ[aBaThb U OIHCHIBAThH
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rpads pa3NUYHBIMU criocobamu;
UCIIOJIb30BaTh Ipadbl pU pelIeHNH 3a1ad;

- yMeTh CBOOOIHO ONEPHPOBATH MOHSITHIMHU:
COUeTaHue, epeCcTaHOBKa, YUCIO COUYETaHUH,
YHCIO TepecTaHOBOK; OmHOM HbroToHAa;
YMEHHE TIPHIMEHSATh KOMOWHATOPHBEIC (haKTHI
U pacCyXJICHHUS JUIS PeIICHHS 3a/1a4;

-yMETh OIIepUpPOBATH HOHATHIMHU:
HaTypalbHOE YHCIJIO, IIEJI0€ YHCIIO0, OCTaTOK
0  MOAYJIO,  palUOHAIBHOE  YHCIIO,
UppaluoHaIbHOE YHCIIO, MHO>KECTBa
HAaTypalbHbIX,  LENbIX,  palUOHAIIbHBIX,
JIECTBUTEIBHBIX quce; yMeHue
HCTIONB30BaTh MIPU3HAKU JIEIUMOCTH,
HaWMEHBIIHH oomuit NEJUTEID "
HaWMEHbIIee o0Iee KpaTHOE, alrOpUTM
EBrunza mpu penieHun 3aaad; 3HAKOMCTBO C
pasNUYHBIMH ~ TO3MLHMOHHBIMH  CHCTEMaMH
CUHCIICHUS;

- yMeTh CBOOOIHO ONEPHUPOBATH MOHSITHIMHU:
CTETIEHb C LEJbIM IIOKa3aTeleM, KOPEHb
HaTypajabHOI CTETICHH, CTeTeHb c
pallMOHAJIBHBIM ~ TIOKa3aTesieM, CTENeHb C
JIEHCTBUTENIbHBIM (BeILIECTBEHHBIM)
MoKasaTenaeM, JorapupM 4dHCIa, CHHYC,
KOCHHYC 1 TaHT€HC IIPON3BOJIBHOTO YHCIIa;

- YMETb OIIEpUPOBATH MOHATHAMHU:
TOXJIECTBO, TOXJIECTBCHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBEHCTBO,
cucTreMa YpaBHEHUH u HEPABEHCTB,
PaBHOCHJIBHOCTh YpPaBHEHMH, HEPaBEHCTB U
CHCTEM, paIlOHAJIbHBIE, HPPALHUOHANBHEIE,
MoKa3aTeJbHbIE, CTETICHHBIE,
JorapupMuyIecKue, TPUTOHOMETPHUIECKHE
YpaBHEHHsI, HEPABEHCTBA M CUCTEMBI; yMEHHE
penath ypaBHEHHS, HEPABEHCTBA M CHUCTEMBbI
C TOMOMIBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHsI, HEPaBEHCTBA W CHCTEMBI C
apamMeTpoM; TIPUMEHSTh ypaBHEHUS,
HEpaBEHCTBA, HX CHUCTEMBI IS pELICHUS
MaTeMaTHYeCKMX  3a7a4y ®  337ad U3
pa3IUYHBIX OO0NacTe HayKu W peaJbHOU
KU3HU;

-yMeTh CBOOOJHO ONEPHPOBATH MOHITHUIMH:
rpapuk  QyHkumm, obparHas ~QyHKUOHUA,
KOMITO3MIIMS (YHKIMH, JMHEeHHas (QyHKuus,
KBazipaTuuHast pyHKIMS, cTerieHHass QyHKIUS
C LIeJBIM MOKa3aTeleM, TPUTOHOMETPUIECKUE
¢GyHKIMH, OOpaTHBIE TPHUIOHOMETPUYECKHE
¢byHKINH, [IOKa3aTeNnbHas u
norapudmMmgecKas GbyHKIIH; yMEHHE
cTpouth Trpadukd (QYHKIWHA, BBIIONHATH
npeoOpa3oBaHus rpaduKoB (PyHKITHIA;
YMEHHE HCIIONB30BaTh TpaduKu (pyHKITHHA 115
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HU3Yy4YCHUA MNPOLCCCOB U 3aBUCUMOCTEH npu
peuicHumn 3ajga4d us3 APpyrux yqeGme
npeaMETOB U U3 peanLHoﬁ JKU3HHU; BbIpAXKATb

bopmynamu 3aBUCHMOCTH MEXIY
BEJIMYMHAMH;

yMeHHE CBOOOJHO OIEepHUpPOBATh IOHATUSIMU:
YEeTHOCTb GbyHKINH, NIEPHOJMYHOCTD
¢GbyHKINH, OTPaHUICHHOCTh (hyHKIIHH,
MOHOTOHHOCTb GbyHKUNY, IKCTPEMYM

¢yHkuuy, HauOojpllee W HaUMEHbIIEe
3HaUCHMsl (YHKIMH Ha IPOMEXYTKE; YMEHHUE
MPOBOJIUTH UCCIIE0OBaHNE (YyHKINHY;

YMEHHE HCIIOJIb30BaTh CBOMCTBA M TpaduKu
GyHKIMHA Ui pelleHWs — ypaBHEHHW,
HEpaBEHCTB M 3aJjad C IapaMeTpaMu;
n300paxaTh Ha KOOPIMHATHOW IUIOCKOCTH
MHO>KECTBA pelieHni YpaBHEHHUH,
HEPaBEHCTB U UX CHCTEM;

- YMeTh CBOOOJHO ONEPHPOBATH MOHATHIMHU:
MOCJIEI0BATENBHOCTD, apudmeTHyeckas
nporpeccusi, TI'€OMeTpUYecKas Hporpeccus,
OGeckoHeuHO yOBIBarolasi TeoMeTpuYecKas
nporpeccusi; yMEHHUE 3a7aBaTh
MOCJIEI0BATENIPHOCTH, B TOM 4HCIE C
MIOMOIIBIO PEKYPPEHTHBIX (GOPMYI;

- YMETb OIIEpUPOBATH MOHATHAMHU:
HETIPEepBIBHOCTE  (DYHKUIUHM,  aCHMITOTHI
rpapuka (GyHKOHH, TepBas ©  BTOpas
MpOM3BOIHAS (DYHKIIMH, TEOMETPHYECKUN M
¢busnueckuit CMBICTI IIPOU3BOJHOM,
nepBoOOpa3Hasi, OMNpPEIENCHHbIM WHTEerpa;
yMEHHE HaxXOJUTh aCHUMITOThI Tpaduka
(GYHKIMH; YMEHUE BBIYUCISTH HMPOWU3BOJHBIC
CyMMBI,  NpPOM3BEJCHUs,  YacTHOTO U
KOMITO3MIIMH (YHKIMH, HAXOJUTh YpaBHEHHUE
KacaTeIbHOH K rpaduky QpyHKINH;

YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO IS
uccienoBaHus (GyHKOWH, AT HaXO0XICHUS
HaWJIydIIero pemeHus B MPUKIAIHBIX, B TOM
qHCIIe COLMATIbHO-9KOHOMHUUYECKHUX u
du3nueckux 3amadax, Uil OIpENeNCHUs
CKOPOCTH M YCKOPEHUSI; HAXOAUTh TUIOLIATH U
00BeMBl (GUTYp ¢ TIOMOIIBIO HHTETpaa;
NPUBOAMTH  NPHUMEPhl  MAaTEMaTHYECKOTO
MO/JIETTMPOBAHHUS c HOMOUIBIO
i depeHnnanbHbIX YpaBHEHNH;

- YMETb OIIEpUPOBATH MOHATHSAMHU:
KOMIUTEKCHOE YHCII0, CONpsDKEHHBIE
KOMIUIEKCHBIE YHCIa, MOJYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4uciia, ¢opMa  3ammucu
KOMIUIEKCHBIX ~ uucea  (reoMeTpuyeckas,
TPUTOHOMETpHYECKas U airedpandeckas);
YMeETb MPOU3BOUTH apupMeTHIecKue
JIEWCTBHS €  KOMIUIGKCHBIMH  YHCJIaMUu;
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HPUBOANTD HpUMEpPHI HCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCET;

- yMeTh CBOOOIHO ONEPHPOBATH MOHSITHIMHU:
cpenHee apugMeTHyecKoe, MeIraHa,
HauOonpllee W HAaWMEHBINEE 3HAYCHHA,

pa3max, JHCTIEPCH, CTAHapTHOE
OTKJIOHEHHE JUII  ONHCAHUS  YHCIOBBIX
JIaHHBIX; YMeHHUe HCCIIeI0BATh

CTaTUCTUYECKUE [aHHbIE, B TOM 4YHUCIE C
NPUMEHEHHeM TIpaHuYecKuXx METOJ0B U
3JIEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeOBaTh COBMECTHBIE HAOIIIOICHHUS C
IOMOILIBI0  AMAarpaMM  pacceuBaHMs U
JIMHEHHOMI perpeccuu;

- YMeTh HaxOIWTh BEPOATHOCTH COOBITHH C
HCTIONB30BaHUEM  TpaUIecCKUX  METOJOB;
MPUMEHATh UISL pemIeHus 3amad (HopMyJbl
CIOXEHUSI W YMHOXEHHS BEPOSTHOCTEM,
(dopMyITy TIONHOW BEPOSTHOCTH, (QOPMYITY
bepuynnmu, komOuHaTopHble  (aKTBl U
(bopMyIbI, OLICHUBATH BEPOSITHOCTHU
peasbHBIX COOBITHH; YMEHHE OIEpHUPOBATh
TIOHATUSAMU cnyqaﬁﬂaﬂ BCJIMYWHA,
pacupezneneHue BEpPOSATHOCTEH,
MaTeMaTHYeCKOE OXKUAAHHUE, AMCIEPCHUs U
CTaHAapTHOE OTKJIOHEHUE ciay4yaiiHOI
BEIMYMHBI, (YHKIMH paclpefefcHus U
IUIOTHOCTH PaBHOMEPHOTO, TOKA3aTEIbHOIO U
HOPMaJbHOI'O  pACIpENEIeHU;  yMEHHE
HCIIOIb30BATh CBOICTBa WU3YYEHHBIX
pacupeleNieHuid s peuleHus  3ajad;
3HAKOMCTBO C MOHSATHSIMHU: 3aKOH OOJBIIHX
YHUCCJI, MCTOAbI BLI60pO‘IHLIX I/ICCJ'IGI[OBaHI/If/'I;
YMEHHE MPUBOJMUTL MPUMEPHI IPOSBJICHUS
3aKkOHa OOJBIIMX YHCENT B NPUPOAHBIX U
OOIIIECTBECHHBIX SBJICHUSIX;

- YyMETh CBOOOTHO ONEPUPOBATH IOHSITUSIMU:
TOYKa, MpsiMasi, IUJIOCKOCTb, HPOCTPAHCTBO,
OTpPE30K, Jy4Y, IJIOCKUI Yroj, JBYIpaHHBIH
YroJl, TpeXTpaHHbIM YyroJi, Mepecexarouumecs,
napajule/IbHble U CKpEUIMBAIOLIMECs MpPsMBIE,
NapajuIeJIbHOCTh U NEPIEHIUKYJIIPHOCTD
OpsIMBIX M IUIOCKOCTEH, Yroidl  MEXIy
OpsMBIMH,  YroJd  MEXAY IHpsAMOH U
IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSMU;
YMEHHUE HCIOJb30BaTh IIPU PELICHUU 3aa4
n3y4eHHbIe (aKThl M TEOPEMBI IITIAHUMETPHUH;
yYMEHHE OIICHUBaTh pa3Mepsl OOBEKTOB B
OKpYXaroLleM MHUpPE; YMEHHUE OIEpUPOBATH
IIOHATUAMU: MHOTOTI'paHHUK, CCUCHHC
MHOTOI'paHHUKA, HpaBI/IJ'II)HHﬁ
MHOTOTPaHHMK, IPU3Ma, THpamMusa, purypa u
MOBEPXHOCTh BpallleHUs, LIWIMHIP, KOHYC,
map, cdepa, pa3BepTKa  TOBEPXHOCTH,
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CEUCHHUs] KOHYyCa M LWJIMHIpPA, NapajulelibHbIe
OCM WM OCHOBAaHMIO, CEYEHHE Iuapa,
IUIOCKOCTh, Kacaromasicsi cepsl, HWINHIPA,
KOHYCa; yMeHHe CTPOUTH ceueHue
MHOTOTPaHHHKA, n300pakaTh
MHOTOTPAaHHHUKH, (UTYpEl M MOBEPXHOCTH
BpAaIllEHHUs, WX CCYCHHs, B TOM UHCIE C
MOMOIIBI0 IEKTPOHHBIX CPEACTB;, YMEHHE
NPUMEHATh  CBOICTBA  T'€OMETPHUYECKHX
¢duryp, caMOCTOSTEIbHO  (OPMYIHPOBATH
OIIpeJIeTIeHUs] N3y4aeMbIX (UTryp, BBLIBUTATDH
THIOTE3Bl O CBOMCTBaX W  IpPU3HAKAX
reoOMeTpUUYECKUX (HUTryp, 0OOCHOBBIBATH WIIU
onpoBepraTb ~ HMX; YMEHHE  IPOBOIMTH
knaccupukamuio  Guryp Mo pasIHYHBIM
NpU3HAaKaM,  BBIIOJNHATH  HEOOXOAHMMBIC
JIOTIOTHUTENbHBIE TIOCTPOCHUST,;

- YMETb CBOOOJHO ONEPHPOBATh IMOHATHIMU:
wIomanb GUTypsl, 00beM (GUTYPEI, BEIUIHHA
yIia, pacCTOsHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHie MEXAY MpPSMBIMH, PacCTOSHHE
MEXAY IUIOCKOCTSIMH, IUIOIIanb  cdepsl,
IUIOLIA/Ib MTOBEPXHOCTU MUPAMHMIBI, TPU3MBI,
KOHYCa, LWITHHIPA, 00beM KyOa,
MPSIMOYTOJIEHOTO TapauIeNenunesa,
MUpaMUAbl, TPHU3MBIL, [IIMHIPA, KOHYcCA,
mapa; yMEHHE  HaXxOOUTh  OTHOIICHHE
00BEMOB IOTOOHBIX QHUTY;

- YMETh CBOOOIHO ONEPHPOBATH MOHATHIMHU:
JBIKCHHE, napasuiesbHbI epeHoc,
CUMMETPHS Ha IJIOCKOCTH M B MIPOCTPAHCTBE,
MOBOPOT, npeoOpa3oBaHue noaoowus,
noZioOHble  (DUTYpBI; YMEHHE pPAacIo3HaBaTh
paBHBIE U MOAO0OHBIE (GUTYpHI, B TOM YHCIE B
NPUPOJIE, WCKYCCTBE, apXUTEKType; YMEHHE
UCTIONIb30BaTh T'€OMETPUYECKHE OTHOILICHHS,
HaxOJHTh TeOMETPUYECKHE BEIMYHHBI
(nmwHA, yrom, IwIomanmk, o0O0BEM) TpHU
peumieHun  3amad W3 JAPYrHX  y4eOHBIX
[IPEIMETOB U U3 PEAJIbHOU JKU3HY;

- yMeTh CBOOOJIHO ONEPHPOBATH MOHSATHIMHU:
NPSIMOYTOJIbHASE CUCTEMa KOOPJIUHAT, BEKTOP,
KOOPJMHATBl TOYKH, KOODJHMHATHI BEKTOpA,
CyMMa BEKTOpPOB, MPOU3BEJICHHE BEKTOpa Ha
YHCIIO, pa3JIoKEHHe BeKTopa 1o 0Oasucy,
CKaJISIpHOE NIPOM3BEJICHUE, BEKTOPHOE
NPOM3BEACHHUE, YroJl MEXAy BEKTOpaMH;
YMEHHE  WCIIOJb30BaTh  BEKTOPHBIH W
KOODJMHATHBIH ~ METOA  JUII  pelIeHus
rEOMETPUUECKUX 3aJad M 3a7ad  JPyrux
yueOHBIX MpPEeIMETOB; OIepUpOBaTh
MOHATHSAMM:  MaTpuma  2x2  u  3x3,
OMpEJICTINTENIb  MATPHIBl, TEOMETPHUYECCKUI
CMBICII OTIPEISITUTEIS;
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- YMETb MOJCIUPOBATL PCAJIbHLIC CUTyalllU
Ha SI3BIKC MaTCMaTUuKu, COCTaBJIATH
BbIpaXKCHHUA, YpaBHCHUSA, HCPABCHCTBA U HUX
CUCTEMBI IO YCJIOBUIO 3aJadyu, HUCCICOOBATH

IIOCTPOCHHBIE MOICIN C HCIOJB30BAHUEM

anmapata  anreOpsl,  MHTEPIPETUPOBATH
MOTy4CHHBINA pe3yibTar; CTPOUTH
MaTeMaTHUeCKHe MOJEIH C  ITOMOIIBIO
TEOMETPUYECKUX TOHATHH ¥  BEJIHWYHH,

pemaTh CBS3aHHbIE C HUMHU IPAKTHYECKHE
3aJjaud; COCTABIATh BEPOATHOCTHYIO MOJEINb
u HHTEpPIPETHPOBATh HOJTY4YEHHBIN
pe3ynbTaT; pelmarh IpUKIaJHble 3aJadu
CpPEeICTBAaMU MAaTeMaTHYEeCKOrO aHaliu3a, B
TOM 4YHCJIE€ COUMATbHO-9KOHOMHUYECKOTO U
(bU3UIECKOro Xapakrepa;

- YMEHHE BBIOMPATh MOAXOAAIINN METOA IS
peuieHusT 3aJavd; MOHMMaHWE 3HAYUMOCTH
MaTeMaTUKd B W3YYEHUH NPUPOTHBIX U
OOIIECTBEHHBIX  IPOIECCOB U  SBJICHUH;
YMEHHE pacIO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, yMEHHE IPUBOANTH
pUMEpPbI

MAaTCMaTUYCCKUX OTKprTI/Iﬁ

POCCUHMCKOM M MHMPOBOM MaTeMaTHYECKOH

HayKH
OK 02 Ucnonbs3oBath B oOmactu meHHOCTH HAydHOTO | - YMETh OIepUpPOBAThH MOHATHSIMHU:
COBPEMEHHBIE CPEICTBA | TTO3HAHMS: pauvoHanmbHAs ~ (QYHKIMSA, [OKa3aTeIbHas
MIOMCKa, aHaIIN3a U -c(hOpMHPOBAHHOCTH byHKIMA, CTEICHHAs GbyHKIMA,
UHTEPIpEeTanu MHUPOBO33pEHUS, norapupmMudeckas byHKIMA,
uHpOpPMALNH, U COOTBETCTBYIOIIETO TPUrOHOMETpUUecKre (YHKUUH, OOpaTHbIE
MHPOPMALMOHHBIE COBPEMEHHOMY YPOBHIO DPa3BUTHs | (QYHKIHH;  yMEHHE  CTPOUTh  rpaduku
TEXHOJIOTHH IS HAyK{ M OOIIECTBEHHOM NMPAaKTUKH, | H3yUEHHBIX GbyHKLMHA, HCIIOJIb30BaTh
BBINTOJTHEHHSA 337124 OCHOBAHHOTO Ha JMaJore KyJbTyp, | rpadMKH IpU H3YyYEHHUH IIPOLECCOB U
npodeccrnoHabHOM CIIOCOOCTBYIOIIETO OCO3HAHHUIO | 3aBUCHUMOCTEH, TpM peIIeHWH 3agad U3
JIeITeIILHOCTH CBOET0 MecTa B TOJIMKYJIBTYPHOM | JpYrMX Y4eOHBIX IIpeJMETOB MW 3a1ad U3

MHUpE; pearbHON JKM3HHM; BBIpakaTb (OpMyIaMHu

- COBEpIICHCTBOBAHUE SI3bIKOBOM U
YUTATEIBCKOM  KYJBTYpPHl  Kak
CpeACTBa B3aUMOJCHCTBUS MEXKIY
JIFOIbMU U ITIO3HAHUSA MUPA;

- OCO3HaHUE LEHHOCTU Hay4dHOU
JACATCIBHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOEKTHYO "
HCCIIEOBATENBCKYIO JEATEIBHOCTD

WHAWBUAYAJIbHO U B I'pyIIe.

Osnanenne YHUBEPCATbHBIMU
YIeOHBIMHU MO3HAaBaTEILHEIMH
JNIEUCTBUSIMU:

B) paboTta ¢ nH(pOpMaImen:

- BJIaJCTh HAaBBIKAMU TIOJTYYCHHUA
nHGOpPMAIUM W3  HWCTOYHHUKOB
pasHbIX THUIOB, CaMOCTOSTEIBHO

OCyHICCTBJIATH IIOUCK, aHaJIns3,

CUCTCMATHU3al U0 n

3aBUCUMOCTH MCIKAY BCIIMYMHAMMU,

- YMETH OIeprupoBaThb IIOHATUAMMU:

TOXIIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
cucreMa

ypaBHEHUM 51 HEPABEHCTB,

PaBHOCWJILHOCTb ypPaBHEHUH, HEPABEHCTB U

CUCTEM, palUOHAJIBHbIE, WPPALUMOHAJIBHBIE,
[IOKa3aTeJbHBbIE, CTEIICHHBIE,
norapupMuyecKue, TPUTOHOMETPUUYECKUE

YpPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI; YMETh
pelaTh ypaBHEHHMsI, HEPABEHCTBA U CHUCTEMBI
C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; peEIIaTh
YpaBHEHHS,

HECpAaBCHCTBA M CHUCTEMbBI C

apameTpom; HIPUMEHSTh YpaBHEHU,

HEPABCHCTBA, HX CHCTEMbBI JId PCHICHUA

MaTeMaTHYeCKUX  3a7a4 M 3a4a4 U3
pa3IMYHBIX OOJIacTe HAyKH MW pealbHON

JKU3HU;
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HUHTEpIpEeTaLHNIO HHpOpMALNU
pasiMuHBIX ~ BUIOB U (opMm
MIpECTaBICHHUS;

- co3JaBaTh TEKCThl B PAa3IUYHBIX
¢dopMaTax ¢ yd4eTOM Ha3HAUCHUA

- yMeTh CBOOOIHO OIEPUPOBATH MOHSTHIMHU:

JBHXKCHUC, HapaﬂﬂeﬂLHHﬁ TNEPEeHOC,
CUMMCTpPHUA Ha IJIOCKOCTHU U B MMPOCTPAHCTBE,
TMOBOPOT, npe06pa3OBaHI/Ie HO,HO6I/IH,

MoJO0HBIE  (UTYPHI; YMETh pPAaclO3HABATh

nHpOpMALIN " I[EJIEBOH | paBHBIC M MOJOOHBIE (PUTYPEHI, B TOM YHCIIE B

ayIUTOpHH, BBIOMpas | NPUPOAE, HMCKYCCTBE, apXHUTEKTYpe; YMETh

ONTHUMAJIEHYIO (dopMy | HMCHOJIB30BaTh I'€OMETPUYECKHUE OTHOIICHHUS,

NPENCTaBICHUS U BU3YaJIH3aLHN; HAaXOIUTh  TEGOMETPUYECKUE  BEIMYHHEI

- OIEHWBATh  JOCTOBEPHOCTb, | (IJIMHA, Yroj, IUIOMAAb, O0OBEM) IpH

JNETHTUMHOCTh HMH(OpMAIlMK, €€ | pelieHHMH 3amady Hu3  JPYruX  y4eOHBIX

COOTBETCTBHE MPaBOBBIM U | TpEeIMETOB U M3 PEeTbHOH KU3HU

MOpPaJIbHO-3TUYECKHM HOpMaM;

- UCIIONIb30BAaTh cpeacTBa

HHPOPMAINOHHBIX u

KOMMYHHKAlIIMOHHBIX ~ TE€XHOJIOTHI

B penieHnn KOTHUTHBHBIX,

KOMMYHHKaTHBHBIX u

OPraHU3allHOHHBIX 3amaq c

coOuoIeHIEM TpeGoBaHuit

SPrOHOMHMKH, TEXHUKH

0€e30MacHOCTH, TUTHEHBI,

pecypcocOepexeHus, IPaBOBBIX H

STUYECKUX HODM, HOPM

WHPOPMAMOHHON OE30TIaCHOCTH;

- BJIAJICTh HaBBIKAMH

pacro3HaBaHUs u 3aIIUTHI

nHpOpManuu, UHPOPMAITHOHHON

0e301acHOCTH JINYHOCTH
OK 03 IInanupoBaTs u B obnactn J[yXOBHO- | - YMETh OTIepPUPOBATH MOHATHSIMHU:
pean3oBbIBATh HPaBCTBEHHOT'O BOCIMTAHMUSI: panuoHalbHBbIE, UppaloHaJIbHBIE,
COOCTBEHHOE -- c(hOPMHUPOBAHHOCT | TMOKa3aTeIbHEIC, CTCTICHHBIE,
npodeccroHansHoe 1 HPaBCTBEHHOTO CO3HaHusl, | JorapudmMuueckue, TPUTOHOMETPUYECKHE
JMYHOCTHOE Pa3BUTHE, 9THYECKOTO MOBEACHHS; YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI;
NpeaNPHHUMATENBCKYIO | - CIIOCOOHOCTD OLICHUBATh | -  yMETh OTIEPHPOBATh HOHATHAMH:
JeSTEeIbHOCTD B CHTYaIHUIO " NPUHUMATH | MHOTOTPAaHHHK, CEYEHHE MHOTOIPaHHHKA,
npodeccHoHaNbHON OCO3HAHHBIE penreHus, | Ky0, mapajienenunen, Npu3Ma, NHPaMHAa,
cdepe, UCIONB30BATh OPDHEHTHPYSCh ~ Ha  MOPaIbHO- | (Urypa W MOBEPXHOCTb BPAIICHHUS, LIMIUHIP,

3HaHUs 110 pHUHAHCOBOM
IPaMOTHOCTH B
Pa3IMYHbIX )KU3HEHHBIX
CUTYaIUIX

HpaBCTBeHHLIe HOpMLI " IICHHOCTH,
- OCO3HAHHC JHUYHOI'O BKJIaga B
HOCTPOCHNE
Oymymiero;
- OTBETCTBCHHOC OTHOIICHHUE K

YCTOHYUBOTO

CBOUM DPOJUTEISM U (MIIH) IPyTHM
YJIEHAaM CEMbH, CO3/IaHHI0 CEMBHU
Ha OCHOBE OCO3HAHHOTO IPUHSITHUS
LEHHOCTe! CeMEeWHOW JKHM3HU B

COOTBETCTBMM  C  TPaJUIMIMH
HaponoB Poccuu;
Ognanenne YHHUBEPCAITHHBIMH

PETYIATUBHBIMHA }leﬁCTBHﬂMHI
a) CaMOOpTaHM3AIIVSI:
- CaMOCTOSITENIbHO OCYLIECTBIISITH

MO3HABATCIIbHYIO ACATCIBbHOCTD,

map, cdepa, ceueHus GUTYPHI

BpalleHns, MIOCKOCTh, Kacaromascs chepsl,

KOHYC,

IWIMHIPA, KOHYCa, IUIOMIAAh IMOBEPXHOCTU

NApaMUJIbI, TPU3MBI, KOHyCa, UWIUHADPA,
IJIOIIA1b chepsl, 00beM Ky0a,
MPSIMOYTOJIEHOTO mapasuielieuIe a,
MUPAaMUIBI, TPU3MBL, IHIUHIPA, KOHYCA,

miapa; ymMeHue 1/1306pa>1<aT1) MHOTOIrpaHHUKHU U
MOBEPXHOCTU BpallCHUA, HX CCUCHHUA OT
PYKH, C IOMOIIBIO YEPTCIKHBIX NHCTPYMECHTOB
n OJICKTPOHHBIX CpCACTB,

pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE;

YMETb

YMETh pacno3HaBaTh [IpaBUJIbHBIE
MHOTOTPaHHUKH;

- YMETb OIIEpUpPOBAThH HOHATHUSIMMU:
IPSIMOYTOJIbHAS cucrema KOOPJIUHAT,
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BBISBJIATh TPOOJIEMBI, CTAaBUTh H
(dbopmynHpoBaTh COOCTBCHHBIC
3aaun B 00pa3oBaTeNbHON
NESITEIbHOCTH W JKU3HCHHBIX
CUTYAaIHsX;

- CaMOCTOSITEIFHO  COCTaBIIAITh
IUTaH  pemeHus MpoOieMBl ¢
Y4eTOM HWMEIOIUXCI PECYypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEIIOYTECHU;
- JlaBaTh OIICHKY HOBBIM
CUTYAIIHsM;

CHocoOCTBOBaTh (DOPMUPOBAHHIO U
MPOSIBJICHUIO IMUPOKOW 3PYIUIINU
3HAHUH,

B pa3HBIX 0O;acTsIxX

TIOCTOSTHHO MOBBIIIAT CBOH
00pa3oBaTEeNbHBI W KYJIBTYpPHBIH
YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh NPUEMBbI pedieKCHu
JUIL OLEHKHM CHTYyallH, BBIOOpa
BEPHOTO PEIICHHUS;

- yMeTb

OIICHMBAaTb PHUCKU U

CBOEBPEMEHHO NPUHUMATH
PEIICHHS IO WX CHIDKEHHUIO;

B) SMOIIMOHAJIbHBIH
TIPEIIOIar Aol
c(OpPMHIPOBAHHOCTE:

BHYTpPEHHEN

HUHTCIIJICKT,

MOTHUBAIINH,
BKJIIOYAIOUIEH  CTpEMJIEHHE K
JNOCTIKEHUIO TENH H  YCIEXY,
ONTUMHU3M, WHUIIMATUBHOCTb,
yMeHHE JEeWCTBOBaTh, HCXOJS U3
CBOMX BO3MOXKHOCTEH;

BKJIIOUAIOIIEH

IIOHUMAThb

- OMITATHUH,
CITIOCOOHOCTH

SMOIMOHAILHOE COCTOSTHHE
JIPYruX, YYdUTHIBATE €ro  OpHU
OCYIIECTBICHUH  KOMMYHHUKAIINH,
CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

- COIIUAJIBHBIX HaBBIKOB,
BKJTIOYAIOIIIHNX CIOCOOHOCTh
BI)ICTpaI/IBaTB OTHOILLICHUA C
JOPYTUMH  JIIOJBMH, 33a0O0THUTHCS,
MPOSIBJISITh MHTEPEC W pa3periath

KOH(JIMKTHI

KOOpAUHATBI TOYKH, BEKTOP, KOOPAWHATHI
BCKTOpA, CKaJIApHOC TIIPOU3BCACHUEC, YTOJI
MCKIY CymMmMa BCKTOPOB,

MPOU3BEACHUE BCKTOpPA HAa YUCJIO0; HAXOAUTH C

BEKTOpaMHu,

MOMOIIBI0 M3YYEHHBIX (DOPMYJT KOOPIMHATHI
CepeIUHBl  OTpPEe3Ka, pPACCTOSHHUE
JIBYMSI TOUKaMH

MEXITy

OK 04 D¢ dextnBHO
B3aUMOJIEUCTBOBATH U
paboTaTh B KOJIJICKTHUBE
1 KOMaHJe

TOTOBHOCTb K  CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH u
CaMOOTIpeIeNIEHHIO;

-OBNIA/ICHNE HaBbIKAMU Yy4eOHO-
HCCIIEI0BATENIbCKOM, MTPOEKTHON U
COIMAJIBHOM AESATEIbHOCTH;

OBJ'Ia,HeHI/IG YHUBEPCAJIbHBIMU

- yMEThb OINEepPUPOBATh HOHATUSIMHU:
CIIyJalHBI ONBIT W CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMETh
BBIUUCIISAT BEPOSATHOCTH C HCIIOIB30BAHUEM
rpadUUecKuX METOJ0B; MPUMEHATH (OPMYITBI
CIIOKEHUS

U YMHOXCEHMS BEPOSTHOCTEH,

KOMOMHATOpHBIE (aKTel ¥ (QOPMYJIbl HpPH

20




KOMMYHUKATUBHBIMH JEHCTBUSMH:
0) COBMECTHAs ICATCIILHOCTb:

- TOHMMAaTh W
MPEUMYIIECTBA

HCIIOJIb30BATh

KOMaHIHOH |
WHAWBUIYaIbHOU PaOOTHI;
- TPUHUMATh LEIH COBMECTHOM
JESATENBHOCTH, OpraHU30BBIBATH U
KOOpIMHUPOBATh AEHCTBUS IO €€
JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEUCTBUH, paclIpenensaTh polu C
y4eToM MHEHUI
00CyXIaTh

COBMECTHOI1 paboThI;

YYaCTHHUKOB
pe3yIbTaTh

- KOOPJMHHMPOBATH W BBINOJIHATH
paboTy B YCIOBHAX pEajbHOTO,

BUPTYAJILHOTO u
KOMOMHHPOBAHHOTO
B3aNMOJCHCTBUS;

- OCYIIECTBISTH  IIO3UTHUBHOE
CTpaTeTrHYecKoe  TOBeJeHHEe B

Pa3MYHBIX CUTYalUsX, NPOSBISTH
TBOPYECTBO M BOOOpaKeHHUE, OBITh

pelIeHuH 3alay; OLEHHMBAaTh BEPOSTHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO  CO
CITly4alHBIMH BEJINUNHAMY; yMeHHe
NPUBOAMTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OonmpmIMX ~ YWCedl B IPHUPONHBIX |
OOIIECTBEHHBIX SBICHUAX;

- YMeThb CBOOOJHO ONEPHUPOBATH MOHSITHSIMH:
CTEIeHb C IEJNBIM I[OKa3aTeleM, KOpeHb
HaTypanbHOH CTCIICHH, CTeIeHb c
palMoOHaIbHBIM — IIOKa3aTeleM, CTeNeHb C
JIECTBUTEILHBIM (BeleCTBEHHBIM)
nokasaTeseM, JorapupM 4WcCia, CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOIHO ONEPHPOBATH MOHSITHIMHU:
rpadpuk  QyHKIMH, oOOpaTHas (QYHKOHA,
KOMIO3MIUs (QyHKIUH, THHEeHHas (QyHKIHs,
KBaJIpaTuiHas GYHKUUS, CTENCHHAsS (HYHKLIHUS
C LEJIBIM ITOKa3aTeleM, TPUTOHOMETPUYCCKUE

¢byHKIMK, OOpaTHBIE TPHUTOHOMETPUYECKHE

byHKIMY, MoKa3aresabHas u
norapupmudeckas GpyHKINHM; yMETh CTPOHUTH
rpadukn GbyHKLMHA, BBINOJIHATH

WHUIIMATUBHBIM. npeoOpazoBaHus rpaduKoB (HYHKIIHI;
OsnaneHue YHUBEPCAIBHBIMU | - YMETh UCIIOJIb30BATh rPpadMKu HYHKIHH JJIst
PETYIATUBHBIMU JICHCTBUAMHU: M3y4YCHUS] TPOLECCOB M 3aBHCHUMOCTEH NpH
T) IPUHATHE ce0sl U IPYTHUX JIIOAei: | pelmeHun 3agad W3  JAPYIuX  y4eOHBIX
- IPUHUMATh MOTHBBI M apTYMEHTHI | NPEIMETOB M M3 PEabHOM XHU3HH; BBIPAXKaTh
IpYyrux Jojed mnpu  aHanuse | GopMyIaMu 3aBUCHMOCTH MEXIY
PpE3yNbTaTOB ACATEILHOCTH; BEJINYNHAMY;
- IpU3HABaTh CBOE NPaBO W MPaBO | - CBOOOJHO  OINEPUPOBATH  HOHITHUSIMH:
JPYrHX JIOJIei Ha OLIHOKHY; YETHOCTh ¢byHKIUH, MEePHOIUYHOCTD
- pa3BUBaTh CHocoOHOCTh | (yHKIMH, OIPaHUYEHHOCTH GbyHKIMH,
HOHUMaTh MHUP C TO3UIMHU APYrOro | MOHOTOHHOCTb ¢dyHKIMH, IKCTPEMYM
YEJI0BEKa ¢byHKIMM, HauboNbllee W HaWMEHbIIEe
3HaUeHMs1 (PYHKINM Ha TPOMEXKYTKE; YMETb
MPOBO/INTD UCCIIE0OBaHNE (PYHKINH;
- YMETh HCIIOJIB30BAaTh CBOMCTBA M TpaduKu
GyHKOMH IS pemieHWs — ypaBHEHWH,
HEpaBeHCTB M 3aJjad C IapaMeTpamuy;
n300paxkaTh Ha KOOPAWHATHOW TUIOCKOCTH
MHOXECTBA pelieHni YPaBHEHUH,
HEpaBEHCTB U UX CHCTEM
OK 05 OcymecTBasaTh B obmacTtu ACTETUYECKOTO | - YMETh ONEpPUPOBATH IMOHATHSAMIE: CpenHee
YCTHYIO M IUCbMEHHYIO | BOCIIUTAHUS: apugMeTHyecKoe, MeJuaHa, HanbOoJiblliee MU
KOMMYHUKAIIMIO Ha - OCTETHYECKOE OTHOLIEHHWE K | HaWMEHbIee 3HAueHWs, pa3Mmax, JUCIepCHs,

TOCyJIapCTBEHHOM
si3pIke Poccuiickoit
Denepaluy ¢ y9eToM
0COOEHHOCTEH
COIMAIILHOTO H
KYJITYPHOT'O
KOHTEKCTA

MHUpY, BKJIIOYas OSCTETHKY OBbITa,
Hay4HOTO u TE€XHUYECKOT0
Tpyna W

00I11eCTBEHHBIX OTHOIIICHHUIA;

TBOpYECTBA, CIIOPTA,

- CHOCOOHOCTH  BOCTIPHHHMATh

pa3iu4yHBIlE  BUABI  HCKYCCTBA,
TPaJUId M TBOPYECTBO CBOETO U
JIPYrux HapOJIOB, OIIYIIATh

OMOIIMOHAJIBHOC BO3H€fICTBI/IC

CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
yMeHHe HWHTEPIIPETHPOBATD
nH(popManuio, NpeACTaBICHHYIO B TabiIHIax,

U3BJICKATD,

Ha Jauarpammax, rpadukax, OTPa)Karoulyio
CBOMCTBA peaJibHbIX MPOILIECCOB U SIBICHUIA;
NPE/CTaBISITh MHOOPMALMIO C  [IOMOIIBIO
TabITUI] u JIFarpamu;

CTaTUCTHYCCKHUEC JIaHHBIC,

HCCJICI0BATH
B TOM 4YHCIEC C

MNPpUMEHCHUEM rpa(bnqecxnx METOAOB H
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HCKYCCTBaA,
- Y6C)KECHHOCTI) B 3BHAYUMOCTHU JJId

JIMYHOCTH Hu of1ecTBa
OTCYCCTBEHHOTO ¥ MHPOBOTO
HCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TpaauLHi u

HapOIHOTO TBOPUYECTBA;
- TOTOBHOCTb K CaMOBBIPa)KCHHIO B
Pa3HBIX BUJIAX HCKYCCTBA,
CTPEMIICHHE TMPOSIBIATh KauecTBa
TBOPYECKO#T TINYHOCTH;

QJICKTPOHHBIX CPCACTB;
- YMCTb OIICPUPOBATH TMOHATUAMHU: TOYKaA,

npsimas, IIOCKOCTb, IpPOCTPaHCTBO,
JIBYIpaHHBIN yrodm, CKpEIUBAIOIHECs
IpsIMBIE, HapauIeIbHOCTh "

MEPIEHANKYIISIPHOCTD NPSAMBIX U IIIOCKOCTEH,
YToJ MEXIy HPSIMBIMH, YTOJ MEXIy MpsSMOH
U IUIOCKOCTBIO, YTONl MEXAY IIOCKOCTAMH,
paccTossHHE OT TOYKH JO IUIOCKOCTH,
paccTosiHHE MEXAy MpSIMBIMH, PaccTOSHUE
MEX]y IUIOCKOCTSIMU;

OsnaneHue YHHUBEPCAJIBHBIMU | - YMETh HCIONB30BaTh MpPU pEIICHUH 3a4ad

KOMMYHUKATUBHBIMH ACHCTBUSIMU: | HM3Y4eHHbIE (PaKThl U TEOPEMBI INTAHUMETPHH;

a) oOlieHue: yYMEHHE OLEHHMBaTh pa3Mepbl OOBEKTOB

- OCYIIECTBIIATH KOMMYHHKAIIUA BO | OKPY’>KAIOIETO MUpa

Bcex cepax XKU3HHU;

- pacro3HaBaTh HeBepOaJIbHBIC

cpencTBa  OOWIEHWS, TOHHMATh

3HAUEHWE COLMAIBHBIX 3HAKOB,

pacro3HaBaTh MIPEATIOCHIIKH

KOH(IMKTHBIX CUTYyaIui U

CMSr4aTh KOHQIIUKTHI;

- Pa3BepHYTO M JOTMYHO H3JIaraTh

CBOIO TOYKY 3peHust c

HCTIONIb30BAaHNEM SI3BIKOBBIX

CpenCTB
OK 06 [IlposBmaTh | - OCO3HaHHME  OOyYAIOIIMMHUCH | - YMETh OIepUpOBAThH MOHATHSIMU:
Tpa’kIaHCKO- poccuiicKoi TPaXAAHCKOH | TPsIMOYTOJIbHAs cucreMa KOOpJIMHAT,
MaTPHOTHUYECKYIO HUICHTUYHOCTH; KOOpAMHATHI TOYKH, BEKTOP, KOOPIAMHATHI
MO3UIIHIO, - LleNIEHANPaBIEHHOE pa3BUTHE | BEKTOpA, CKAJSIPHOE IIPOM3BEIECHUE, YroJl
JIEMOHCTPHPOBATH BHYTPEHHEH MO3UINY JIMYHOCTH Ha | MEXIy  BEKTOpaMH, CyMMa  BEKTOPOB,

OCO3HAHHOE ITOBEJICHUE
Ha OCHOBE
TpaIUIIHOHHBIX
0011IeYeI0BEUECKUX
IIEHHOCTEH, B
YHCIe C

TOM
y4eToM
rapMOHHU3aLUU
MEXHAIIUOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIIEHHH,

MIPUMEHATh CTaHJapThl
AHTUKOPPYNIIHOHHOTO
MOBEACHUS

OCHOBC JAYXOBHO-HPaBCTBEHHBIX
ueHHoctedt HaponoB Poccuiickoit
Odenepaiyl,  UCTOPHUUECKUX U
HalMOHAJIbHO-KYJIbTYPHBIX
TpaauuuH, (dopmupoBaHue
CUCTEMBl 3HAUMMBIX LEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO
MHPOBO33PEHHs, IPaBOCO3HAHUS,
3KOJIOrMYECKOU KYJIbTYPBI,

CIIOCOOHOCTH CTaBUTh LEId U

CTPOUTH KU3HCHHBIC ITJIaHBI,

B qacTu IrpaxxJaaHCKOT'O
BOCIIMTaHHA:

- OCO3HAHUEC CBOHX
KOHCTUTYLIUOHHBIX IpaB u

065[33HHOCT€I7[, YBaXXCHHUC 3aKOHA U

MPaBOIIOPSAKA;

- HpI/IHf{TI/Ie Tpa}IHHI/IOHHLIX
HaIlMOHAJIbHBIX,
00I11eYETOBEYECKUX
FyMaHI/ICTI/I‘IeCKHX nu

JACMOKPATUYICCKUX HeHHOCTCﬁ;

IIPOU3BEJICHUE BEKTOPA HA YUCJIO; HAXOIUTh C
MOMOIIBI0 M3YYEHHBIX (OPMYJI KOOPAMHATHI
CepelMHbl  OTPE3Ka, PACCTOSIHHE MEXAY
JIByMsl TOUKaMH;

-yMeTh BBIOMpATh MOAXOISIINNA H3y4eHHBIN
METOJ, JUIsl pEIleHHs 3aJauM, Paclo3HaBaTh
MareMaTuueckne (akThl W MaTeMaTHYecKue
MOJIEIM B TIPUPOJHBIX M OOIIECTBEHHBIX
SIBICHUSIX, B UCKYCCTBE; YMEHHME IPUBOIUTH
IPUMEPBI MaTeMaTUYECKUX OTKPBITHUI1
POCCUMCKOM M MHPOBOM MaTeMaTUYECKOM
HayKH.

- YMETb OIIEpUPOBATH

CIly4alHBI ONBIT W CilydaifHOe COOBITHE,

TIOHATUSAMMU

BEPOSITHOCTh CIIy4alHOTO COOBITHSI, YMETb
BBIUUCIISATH BEPOSATHOCTh C HCIOJIb30BAHUEM
rpadUIecKuX METOJIOB; IPUMEHATH OPMYIIBI
CIO)KEHUSI W YMHOXEHHUS BEpOSATHOCTEH,
KOMOWHATOpHBIE (aKTBl W (QOPMYINBI TpHU
pelieHny 3a/ad; OIEHWUBATh BEPOSTHOCTU

peampHBIX ~ COOBITHH;  3HAaKOMCTBO  CO

CHy‘IaﬁHBIMH BCIIMYNHAMU, YMEHUEC

MNPpUBOAUTL TPUMEPLI MNPOSABJICHUA 3aKOHaA
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- TOTOBHOCTh  MPOTHBOCTOSTH
UCOJIOTUHI JKCTPEMHU3MA,
HallMOHAJIU3Ma, KceHooouu,
JUCKPUMHHAIIUN TI0 COIMATBHBIM,
PENUTHO3HBIM, PacoBBIM,
HAITMOHAJIBFHBIM MIPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
JeSITeIbHOCTD B HHTEepecax
Tpa)XIaHCKOTO ob1iecTBa,
Y4acTBOBaTh B CaMOYIPABICHUH B
0011e00pa3oBaTeIbHON
OpraHu3alu u JIETCKO-
FOHOIIIECKUX OpPTraHU3aIHsiX;

- yMEHHC B3aMMOJICHCTBOBATh C
COIMANBHBIMH ~ WHCTUTYTAaMH B
COOTBETCTBHH C UX (QYHKIHAMHA U
Ha3HAYCHHUEM;

- TOTOBHOCTh K TyMaHUTApHOH H
BOJIOHTEPCKOH e TETFHOCTH,
MATPUOTHICCKOTO BOCTIUTAHUS:

- c(hOpPMHPOBAHHOCTh POCCHIICKOI
rpak1aHCKOM UIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKCHUSA K CBOEMY
HaApOJy, 4yBCTBA OTBETCTBCHHOCTHU
nepen PoauHoil, ropaoctu 3a cBoi
Kpaii, cBor0 PoauHy, CBOH SI3BIK U
KyJNbTypy, MPOIUIOE W HACTOSIIEEe
MHOTOHAIIOHATFHOTO Hapoaa
Poccun;

- IICHHOCTHOE OTHOIICHHE K
roCyIapCTBCHHBIM CHUMBOJIAM,
UCTOPUYECKOMY H  IPUPOJTHOMY
HacJeInIo, MaMSITHAKAM,
TpaguuusiM  HapojoB  Poccuu,
noctiokeHmsiM  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX U
TPyAe;

- uaeiHas yOeXKIEHHOCTH,
TOTOBHOCTB K CIY’)KEHHUIO U 3aIUTe
OTteuecTBa, OTBETCTBEHHOCTHh 32

€ro cyas0y;

OCBOCHHBIE 00yJaromuMucs
MECKIPEAMETHBIC IIOHATHUSA H
YHHUBEPCAJIbHbBIE yaeOHbIe
JeUCTBUS (peryssiTUBHEIE,
TI03HABaTENbHbIE,
KOMMYHUKAaTHBHBIE);

- CIOCOOHOCTh MX HCIOJIb30BaHHS
B II03HABATCILHOM M COLHMAIBHOMI
MPaKTHKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY

IJIAHUPOBAHUIO U OCYIIECTBICHUIO
yaeOHOH TSI TENbHOCTH,
OpraHu3aIun y4aeOHOTO

OOJIBIINX qHCel B
00IIECTBEHHBIX SIBJIEHUAX

HIPUPOTHBIX

u

23




COTPYIHUYECTBA c
MEIarOTMYCCKUMH PAOOTHUKAMH U
CBEPCTHHKAMH, K
MIOCTPOCHUU

y4acTuio B
WHIWBHUYyaJIbHOU
00pa3oBaTeIbHON TPACKTOPUH;

- OBJIQZICHWE HABBIKAMH Y4eOHO-
HCCIIEI0BATENIbCKOM, MIPOEKTHON U
COIIMAIbHON AEITEIbHOCTHU

OK 07 CopeiicTBOBaTh
COXPaHEHHIO
OKpY>Karouiei cpesipl,
pecypcocOepesKeHuto,
NPUMEHSTH 3HaHMS 00
W3MEHEHHH KJINMATa,
TPUHIUIIE]
OepeKITMBOTO
MPOU3BOJICTBA,

3¢ exTHBHO
JIeHICTBOBATH B
Ype3BbIYAHBIX
CHUTYaIUIX

- He TIIpUHUMAaTh JEHCTBUS,
MIPUHOCALINE BpeJ OKpyKaromen
cpene;

- yMeThb MIPOTHO3UPOBATh
HeOJIaronpusITHeIE 3KOJIOTHYECKUe
MOCIEACTBUS  MPEANPUHIMAEMbIX
JEHCTBU, IPENOTBPALLATE UX;

- PacIIMPHUTH OMBIT AEATEIHHOCTH
9KOJIOTUYECKON HAIPaBJICHHOCTH;
- paspabaTblBaTh IUIAH PELICHUS
npoOiemMbl ¢

y4eTOM  aHajm3a

HUMCIOIIIUXCA MaTepruaIbHbIX u
HEMaTepHaIbHbIX PECYPCOB;

- OCYLIECTBIIATH
LieJIeHaIIpaBJICHHbIN TIOUCK
IepeHoca CpeacTB M CIIOCOOOB
JIEHCTBUS B MPOQPECCHOHATIHHYIO
cpeny;

- yMETb INEpPEHOCUTh 3HAHUS B
M03HABATENbHYIO U MPaKTUUYECKYIO

00J1aCTH KU3HEACATETLHOCTH;

- [peajnaratb HOBBIC TPOCKTHI,
OIICHUBATh nacu C TIO3ULHNHU
HOBU3HBI, OpPUTMHAJIBHOCTH,

MPaKTUYECKOW 3HAUMMOCTH;

- JaBaTb OLICHKY HOBBIM
CUTyalusiM, BHOCHUTbL KOPPCKTUBBI
B JACATEIBbHOCTD, OLICHUBATh

COOTBETCTBUC PE3YJIbTATOB LEIAM

- YMETb OIEepUpOBaTh MOHATHUAMH: (QyHKIHS,

HerpepbiBHass ~ (QyHKUMS,  TPOW3BOJHAS,
nepBoOOpa3Has, ONpEACNICHHbIM WHTErpa;
yMEThb HaXOJIUTh MPOHU3BOHbIE
3JIeMEHTapHbIX ¢byHKIUH, UCTIOJNB3YS
CIpaBOYHBIE MAaTEpHANbl; HWCCIEIOBaTh B
OpocTeWmux  coydasx  (QyHKOUH  Ha
MOHOTOHHOCTh, HAaXOAWTh HauOompIInE U

HaWMCHBIINE 3HAYCHUS (QYHKIUH; CTPOUTH
rpagki MHOTOYJIEHOB C HCIIOJIb30BaHHEM
anmnapara

MaTeMaTH4YCCKOI'O aHajijsa,

INPUMEHATh MPOU3BOJHYIO IPH pPELICHUU
3aJad  Ha JABIDKCHME; pellaTh MPaKTHKO-
OpPHEHTHPOBAaHHbBIC 3a[a4yd Ha HauOOJbIINE U
HalMEHBIIME 3HAYEHHUS, Ha HaXOXXICHHE
IyTH, CKOPOCTU U YCKOPEHHUS;

- YMCTb OIICPUPOBATH NOHATUAMU: NBUIKCHHUC

B TIPOCTPAaHCTBE, TOAOOHBIE (QUTYpHI B
MPOCTPAHCTBE; WCIOJNB30BaTh OTHOUICHUE
Iomaae  moBepXHOCTEH ©W  00BEMOB

NOJO0OHBIX (DUTYp MPU PEILICHNUH 33]1ay;

- yMETh  BBIYUCIATH  IEOMETPUUECKHUE
BEJIMYHUHBI (JUIMHA, Yroj, IUIOHIalh, O00BEM,
TUTOIIAh

n3y4eHHbIe (HOPMYITBI ¥ METOIBI

HOBEPXHOCTH), UCIOJb3YS
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2.CTPYKTYPA U COJAEPXXAHUE YYEBHOM JUCIUITIINHBI

2.1. O0bem y4eOHOI IMCUMIIIMHBI U BUbI y4e0HO0I padoThl

. Bcero CemecTpsl
Bup yuebHoit paboThl HACOB 1 5
YyeOHas Harpy3ka (Bcero) 340 132 208
AynurtopHsle 3aHATHS (BCETO) 316 120 196
B Tom uucane:
3aHATUA JIEKIIUOHHOTO THUIIA 178 64 114
MIPAKTUYECKUE 3aHATUS (IPAKTUKYMBI) 138 56 82
1a00paTOpHbIE 3aHATUS
CamocTrositenbHas pabota (Bcero)
B TOM YHCJIC:
Kypcosas paboma
Pegpepam
Koncynomayuu
Bun npomexyTodHoi aTTecTaniyu (3K3aMeH) 24 12 12
9K3aMeH HK3aMeH
O6m1as Tpynoemkocts 340 yac 340 132 208

2.2. CTpyKTypa IMCUMILIHHBI:

KoJinuecTBO ayIUTOPHBIX YACOB

HaumeHoBaHuUe pa3aeoB U TeM IIpakTHyeckue u
Teopernueckoe
Bcero JadopaTopHbie
o0yueHnue
3aHATHUS

Paznen 1. IloBTOpeHNe Kypca MaTeMaTHKH OCHOBHOM IIIKOJIBI 22 6 16
Paznen 2 [psimble U IIIOCKOCTU B IPOCTPAHCTBE 16 6 10
Paznien 3. KoopauHaTh! 1 BEKTOPHI 14 6 8
Pazpnen 4. OcHOBBI TPUTOHOMETPUU. TPUTOHOMETPUUECKHE 34 24 10
GyHKIHN
Paznexn 5. 8 4 4
KomnekcHsle yncna
Paznen 6. [lpousBoaHast pyHKIMH, €€ TPUMEHEHHE 28 16 12
Pazpnen 7. 48 28 20
MHOTOIpaHHHUKH U TeJIa BPAIICHUS
Pasznexn 8. 16 8 8
[lepBooOpa3Has GyHKINH, €€ IPUMEHEHHE
Pasmen 9. 16 14 2
Crenenu u kopHU. CteneHHas QyHKIHs
Paznen 10. [Toka3arenbHas GyHKIUS 16 8 8
Paznen 11. Jlorapudmer. Jlorapudmuueckas GpyHKIms 30 22 8
Paznen 12.

12 2 10
MHosxecTBa. DJIeMEeHThI TEOpHH TpadoB
Paznen 13. DiaeMeHTH KOMOMHATOPUKH, CTATUCTHKU M TEOPUH 26 16 10
BEPOSITHOCTEH
Pasnen 14. YpaBHeHus 1 HepaBeHCTBA 30 18 12
KypcoBast paboTa (1pu Haan4mm)
Bcero no aucuuruimne 316 178 138
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2.3. TemaTn4yeckuii JIaH U cojep:xkanue y4eOHou nucuumiunbl Y .02

MaremaTuka
Copep:xaHue yueO0HOro MaTepuaJa (0CHOBHOE U ®opmupy
HaumeHnoBaHue npogecCHOHAILHO-OPHEHTHPOBAHHOE), JIA00PATOPHbIE H O0Bbem eMble
pa3fiesioB U TeM NpaKTHYeCKHe 3aHATUS, NPUKJIATHONH MOAYIb (IPH 4acoB KOMIIeTeH
HAJTHYUH) 0707
1 2 3 4
OcHOBHOE coJepKaHHe
Pa3gen 1. IloBTopenne kKypca MaTeMAaTHKH OCHOBHOM IIKOJIbI 22
Tema 1.1 ConepkaHue y4eOHOro Marepuana
Lens u 3amaud | bazoBele 3HaHMA M yMEHUS 10  MaTeMaTHKe B
MaTeMaTuK{ npu | mpodecCHOHATBHON M B TIOBCEJHEBHOM JESITEIIHOCTH.
OCBOCHHMHU Jlexnusa 2
CHEIHaTbHOCTH
Tema 1.2 CopeprxaHne yaeOHOTo MaTepraa
Uncma w  BbIYMCICHHSA. | J[eHCTBUS HAM MOJOXKUTEIBHBIMU U OTPUIATEIBHBIMU YHCIAMH,
Bripakenust U | OOBIKHOBEHHBIMH ¥ ACCATHIHBIMU JIPOOSMH.
npeoOpa3oBaHus HedictBust  co  cremeHsAMH,  (HOPMYNBI  COKpAIIEHHOTO 2
YMHOXKEHHUSI.
Jlexms
Tema 1.3. IIpodeccuona/IbLHO-OpPHEHTHPOBAHHOE cojep:kaHue
I'eomerpus Ha | (cogep:KaHHMe NPHMKJIATHOTO MOLYJIs)
IUIOCKOCTH Buzbl uitockux GUryp u ux miomasp. OK-01,
IIpakTuKO-OpHEHTUPOBAaHHBIE 3aJauyll B Kypce I'eOMETpHUH Ha 4 OK-02,
IUIOCKOCTHU OK-03,
OK-04,
IIpakTHyeckoe 3aHATHE OK-05
Tema 1.4 CopepxaHue yieOHOro Marepuaia OK—O6,
[TpoueHTHbIe [TpocThle TPOLEHTHI, pasHble CHOCOOBI MX BBIYHCIICHHS. OK-O7,
BBIYHCIICHUS CJ10>XHBIC ITPOLEHTEHI 4
[TpakTHyeckoe 3aHsTHE
Tema 1.5 CozeprxaHne yaeOHOro MaTepraa
VYpaBHeHust n | JIuHe#HbIe, KBaJpaTHBIC, IPOOHO-THMHEWHBIE YpaBHEHUS U
HEepaBEeHCTBA HEepaBeHCTBA 4
[TpakTHyeckoe 3aHsTHE
Tema 1.6 ConepxaHue yaeOHOro MaTepraa
Cucrembl ypaBHenud u | CHocoOBl PEILCHUsS CHUCTEM JIMHEWHBIX ypaBHeHHH. [ToHsTHS:
HEpaBEHCTB MaTpuna 2x2 u 3x3, onpenenurens marpuusl. Meton INaycca. 2
CucteMbl HeTMHENHBIX ypaBHEHHH. CHUCTEMBI HEPABEHCTB
Jlexnusa
Tema 1.7 CozepxaHue yaeOHOro MaTepraa
BxomHO# KOHTPOJIb Beruucnenust 1 npeoOpazoBaHus. YpaBHEHUS M HEPaBCHCTBA.
['eoMeTpHs HA TIIOCKOCTH 4
KonTponbHas pabora
Paspnen 2 [IpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE 16
Tema 2.1. ConepkaHue yueOHOro Marepuana
OcHoBHbIE nousaTHsA | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, IpsiMasi,
CTEPEOMETPHUHU. IJIOCKOCTb, MIPOCTPAHCTBO). OcHOBHBIE AKCHOMBI 2
PacnonoxeHne NpsAMBIX | CTEPEOMETPHU. [epecekaromuecs, napajJiesbHbIe u
U IUIOCKOCTEH CKpEIIMBAIOIINAECS  IpsIMBIE. IIpuzHak U CBOMCTBO OK-01,
CKpEIMBAIOIUXCA TNPSMBIX. OCHOBHBIE TIPOCTPAHCTBEHHBIE OK-03,
(buryps. OK-04,
Jlexmst OK-07
Tema 2.2. Copepxanue yaeOHOro Marepuaiia
[MapannensHOCTH [MapannensHble mpsAMas U WIockocTs. Onpenenerne. Ilpu3Hak.
npsAMBEIX, 1pamMoii  m | CoiicTBa (C I0Ka3arelbCcTBOM). llapayuiesbHbIC ILIOCKOCTH.
IUTOCKOCTH, IIJIOCKOCTEH Onpenencuue. Ilpusnak. CsoiicTBa (¢ 10Ka3aTeiIbCTBOM).
Tetpasap u ero snementsl. [lapannenenunen u ero 3JI€MEHTHI. 2

CBolicTBa  IPOTHUBOMOJIOKHBIX  IpaHeil U JIuaroHaueu
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napautenenumnesna. [loctpoenue ceuennid. Pemenue 3amay.

Jlexnusa

Tema 2.3.

Copeprxanne yaeOHOT0 MaTepraa

[lepneHauKyIsIpHOCTD
IPSIMBIX, IPSIMOH U
IUIOCKOCTH, IIOCKOCTEH

ITepnenankynspaele  mpsmble.  [lapamnensHble  TpsIMBIE,
MEPIEHANKYIISIPHbIC K TUTOCKOCTH. ITpuzHax
HNEepHEHAUKYIIPHOCTUH TMPSAMON M INIOCKOCTH. Jl0Ka3aTenbCTBO.
Iepnennukynsap 1 HakJIoHHas. [lepneHAUKyNIpHEBIE MIOCKOCTH.

IIpu3Hak nepneHUKyIAPHOCTH IIIOCKOCTEN. Jloka3aTenseTBo. 2
PaccTosiHud B mpocTpaHCTBE
Jlexkus

Tema 2.4. Conepxanue yueOHOro MaTepuaa

Teopema 0 Tpex

HepreHnKyJIIpax Teopema o Tpex mnepneHAMKyIsApax. Jloka3aTeabCcTBO. YToil 2
MEXJy IPSAMOH U MIOCKOCTHIO. YTOJ MEXAY MIOCKOCTIMU
Jlexnusa

Tema 2.5. IIpodeccuonanibHO-OpHEHTHPOBAHHOE coJep;kaHue

[TapannenbHele, (conepxkaHue NPUKJIATHOTO MOTYJINA)

MIepIICHANKYIIIPHBIE, AKCHOMBI CcTepeoMeTpuH. [lepmeHANKYISIPHOCTh NPSIMOH H

CKpelUBaroIuecs MJIOCKOCTH, [apauIeIbHOCTh JIBYX MPSIMBIX, 4

MpsIMbIE HEepIEHANKYISIPHBIX IJIOCKOCTH, HEePIEHANKYISIPHOCTD
IJI0CKOCTEN
IIpakTudeckoe 3aHATHE

Tema 2.6. Copepxanue yaeOHOro Marepuaia

Pemenne 3anau. IlpsaMele | PacmonoxeHne MpPSIMbIX W IUIOCKOCTEH B MPOCTPAHCTBE.

u IJIOCKOCTH B | IleprieHIUKYIApHOCT W MApajUIENbHOCTh  NPAMBIX U

MIPOCTPAHCTBE mnockocTe. CKpeluBaromuecs npsiMpie 4
KonrtponsHas pabora

Paznen 3. KoopanHaThI M BeKTOPHI 14

Tema 3.1 Copeprxanne yaeOHOTO MaTepraa

JexapToBbl KOOPAMHATHI | J[eKapTOBbI KOOPAMHATHI B POCTpaHCTBe. [IpocTeiiine 3anaun

B IIPOCTPAHCTBE. | B KOOpAMHATaX. PaccTosHMe Mexay JABYMsS TOYKaMH, 2

Paccrosiaue MCXKIY | KOOpAWHATHI CEPEANHBI OTPE3Ka

ABYMsI TOYKaMH. | Jlekius

KoopanHaTel cepeauHsl

OTpe3Ka

Tema 3.2 CojepxaHue yaeOHOro Matepuaia

Bekropsr B | Bekrops! B nmpoctpaHcTBe. CIOKEHHE U BBEIYUTAHHE BEKTOPOB.

MIPOCTPAHCTBE. YMHOXEHHE BeKTOpa Ha 4nciao. KoMImaHapHBIE BEKTOPEIL.

VYron Mexay BekTopaMu. | CkalsipHOE MPOM3BEJCHHE BEKTOPOB. Pa3iojkeHue BEKTOpa 10

CkaisipHoe TpeM HEKOMIUIaHApHBIM BekTopaM. KoopIuHaTeI BeKTOpa,

IIPOU3BE/IEHUE BEKTOPOB | CKalIpHOE IIPOM3BEICHUE BEKTOPOB B KOOPIWMHATAX, YTOJ 4
MEXAYy BEKTOpaMH, yroJl MEeXIy NpsSMON M IUIOCKOCTbIO, YTOJI OK-02,
MEXY IUIOCKOCTSIMU. Y paBHEHHUE TUIOCKOCTH. [ eoMeTpuueckuii OK-03,
CMBICIT OTIpeIeTuTeNs 2X2 OK-04,
Jlexmus OK-07

Tema 3.3 IIpodeccuoHa/IbLHO-OPHEHTHPOBAHHOE cojep:kaHue

IIpakTuko- (conep:kaHue MPUKJIAXHOTO0 MOAYJIsI)

OPUEHTUPOBAHHBIE KoopaunatHas 1miockocTs. BreluuciieHue paccrossHuil U 4

3a71a4u Ha | monajed Ha muockoctu. KojimyecTBeHHbIE pacyeThbl

KOOpAMHATHOU [IpakTHdeckoe 3aHATHE

IUIOCKOCTHU

Tema 3.4 Conepxkanue yueOHOro Marepuana

Pemenue 3alaq. | JlekapToBbl KOOpIWHATHI B TPOCTPAHCTBE. BexkTopsl B

KoopaunaTs! i1 BEKTOpEI npoctpancTBe. Cll0KeHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BekTopa Ha uucio. Kommnanapaele BekTopsl. CkanspHoe 4

MMpOU3BEACHUE BCKTOPOB. Pasnoxxenue BEKTOpa 1O TpEM

HECKOMILJIaHApHBIM BEKTOpaM. HpOCTeﬁIHHG 3a1aun B
KOOpAUHaATax. KOOp,Z[I/IHaTBI BEKTOpa, pPACCTOSIHUEC MCEKAY
TOYKaMH, KOOPAUHATBL CCPCANHBI OTpE3Ka, CKaJSIPHOC
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MPOM3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJN MEXIY
BEKTOPaMH, YTOJI MEXAY MPSIMOM M IUIOCKOCTBIO, YTOJ MEKIY
TJIOCKOCTSIMU

Konrpomnbnas padbora

Pa3gen 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpuyeckue pyHKIuu 34
Tema 4.1 Copiepxkanue yueOHOro MaTepuaa
Tpuronomerpudeckue Paguannas Mepa yria. IloBopoT ToukM BOKpYr Hauana
byHKIMN koopauHaT. OmpeneneHue cuHyca, KOCHHYcCa, TaHI€Hca U
IIPOU3BOJILHOTO yIjia, | KOTaHTeHca. 3HaKU CHHyca, KOCHHYyCa, TaHTeHCa U KOTaHTeHca 4
yucna. PaguanHas M | Mo d4eTBepTAM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM,
rpagycHas Mepa yria TAHT€HCOM M KOTAHI'€HCOM OJIHOTO U TOTO XK€ yria
Jlexnus
Tema 4.2 Copepxanue yueOHOro MaTepuaa
OcHorHbIe Tpuronomerpudeckue ToxaecTBa. CUHYC, KOCUHYC, TAHI€HC U
TPUTOHOMETPUICCKUEC KOTaHI'€HC YIJIOB 0. U - 0. DOpMyJIbl IPUBEICHUS 4
TOXOECTBA. Jleximusa
DopMyIel IpUBEICHUS
Tema 4.3 Copeprxanue yaeOHOTO MaTepraa
Cunyc, KOCHHYC, =~ C
TaHrenc - " CyMMa U pasHOCTb CHHycoB. Cymma (;1 Pa3HOCTh KOCHHYCOB.
Pa3HOCTH JIBYX YIIOB WHYC M KOCHHYC JBOHHOTO yria. d0pMyIbl MOJOBHHHOTO
Crtive u cocnmve | YT [IpeoOpa3oBaHus CyMMBI TPUTOHOMETPUYECKUX (DYHKLUHA
Y A MIPOU3BEICHUE M TPOM3BENEHUS B CyMMYy. BrlpakeHue 4
/IBOHHOTO yra. TPUTOHOMETPUUECKUX (DYHKLMI 4epe3 TaHI'eHC IOJOBUHHOTO
®opMyiibl OJIOBUHHOTO N
yria aprymeHra. Hpe06pa3ovBaHm MpOCTEHIINX
TPUTOHOMETPUYECKHX BBIPAKCHHUH
Jlexnusa
Tema 4.4 Conepxanue yueOHOro Marepuaia
OyHKUMM, UX CBOHCTBA. | OGnacTh ONpEETCHHS M MHOXKECTBO 3HAYCHHH ()YHKIHIA.
Crioco0bt 3alaHud | YETHOCTh, HEUETHOCTh, MEPHOAMYHOCTh (yHKIHA. CrocoOs 2
yHKIHi 3a1aHus QyHKUIUHA
Jlekus
Tema 4.5 Conepxanue yaeOHOro Matepuaa
Tpuronomerpuueckue
¢byHKIMH, UX cBoiicTBa 1 | OGIACTD onpeeneHus u MHOXECTBO 3HAYEHU M
rpadukn TpUroHoMeTpuueckux  (yHkumii. UYETHOCTh, HEUETHOCTH, 2
MEepPHOIMYHOCTh TPUTOHOMETpHYecKuX (yHkuui. CBoHcTBa M
rpaduky GYHKIUH y = c0s X, Y =sin X, y = tg X, y = ctg X.
Jlexnusa
Tema 4.6 Copeprxanue yaeOHOT0 MaTepraa
[IpeobpazoBanue
rpadKoB C)KaTI/Ieu U pacTsDKeHHe TpauKoB TPUTOHOMETPHUECKUX
TPUTOHOMETPUYECKUX (byHKUMA. N 2
E T — [TpeoOpazoBanue rpa)MKOB TPUTOHOMETPHIECKUX (PYHKIMH
[TpakTHyeckoe 3aHsTHE
Tema 4.7 [podeccuonanbHO-OpHEeHTHPOBAHHOE coJeps;kaHue
Omnucanue (comep:kaHue NPUKJIAJHOTO MOIYJIs)
IIPOU3BOJICTBEHHBIX Hcnonp3oBaHMe CBOMCTB TPUTOHOMETPHYECKHX (QYHKIHMH B 4
IPOLIECCOB € IMOMOLIBIO | MpoecCHOHANIBHBIX 3a/1auax
rpadukoB QyHKIUH IIpakTuueckoe 3aHsATHE
Tema 4.8 ConepxaHue yaeOHOTro MaTepuaia
ObpatHsie =
TPHrOHOMETpHUECKHE Ob6patHble TpHroHoMmerpuyeckne GyHkuH. WX cBoiictBa u 5
byHKIH rpaduKu
Jlexmus
Tema 4.9 Copeprxanne yueOHOro MaTeprana
Tpuronomerpuyeckue YpaBHeHHEe cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHue tg X = 4
YPaBHCHHA Wl a ctg Xx = a. PemeHue TpPUrOHOMETPUYECKHX YPABHEHUI

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

OCHOBHBIX  THIOB:  MPOCTCHIINE  TPUTOHOMETPUYECKHE
ypaBHEHHs, CBOIAMIHMECS K  KBAaJPAaTHBIM,  peIIaeMbIe
Pa3NoKEHUEM Ha MHOXKUTEIH, OJTHOPOIHEIE.

[Ipocreiinne TpUrOHOMETPUYECKHE HEPABEHCTBA

Jlekuus

Tema 4.10 Copeprxanne yaeOHOTO MaTepraa
CucreMsl - -
TPHrOHOMETPHYECKHX CucteMbl IPOCTEHIIINX TPUTOHOMETPUYECKUX YPaBHEHUH 2
YpaBHEHUU Jlextmst
Tema 4.11 Copeprxanne yaeOHOTO MaTepraa
Pemenne 3amad. 0CHOBBHI | [Ipeo6pa3zoBaHue TPUTOHOMETPHUECKUX BBHIPAKEHHUH. Pelenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB B TOM YHCIIE C 4
Tpuronomerpuyeckue HCTIOJIb30BAaHUEM CBOMCTB (DYHKIIMH.
yHKIIHI Kontponbaas pabora
Paznen 5. KoMmjiekcHbIe YHCJIa 8
Tema 5.1 Copeprxanne yaeOHOTo MaTepraa
Komrmiekcusle uncia IMonsitne xomuiekcHOro yucia. CompsyKeHHbIE KOMIUIEKCHBIE
YKcia, MOAYJIb W apryMEHT KOMIUIEKCHOTO ducia. Popma
3aI1CH KOMILJIEKCHOTO yycia (reoMeTpuyeckas, 4
TPUTOHOMETpHUUECKas, anreOpandeckas). ApudMeTHUYEeCKUe
JICHCTBUS C KOMIUIEKCHBIMU YHCIIAMHU
KoMOunnpoBanHoe 3aHatue
Tema 5.2 Conepxanue yueOHOro Marepuaia
IIpumenenune BrimonHeHHe pacdeToB C TOMOMIBIO KOMIDICKCHBIX YHCEIN. 4
KOMIUIEKCHBIX THCE] IIpumepbl HCIIOJIB30BAHMSI KOMILIEKCHBIX YHCET
IIpakTudeckoe 3aHATHE
Paspen 6. IlpousBognas pyHKuuM, ee IPUMeHeHHE 28
Tema 6.1 Copeprxanue yaeOHOTO MaTepraa
IlonsiTne mNPOU3BOJHOM. =
DopMyTH M TpaBHna Omnpenenenne HHCIOBO MOCIE/IOBATENLHOCTH 1 CHoco0bI ce
ubbepeHImpoBaKHs 3amaHus.  CBoiicTBa ~ YHCIOBBIX  IIOCNEOBATEBHOCTEH.
OnpezneneHue Tpeaena IOCIEIOBATEIBHOCTH. BrruncieHue
npezienoB  nocnepoBarenvHocTed. Ilpemen  ¢GyHkuum —Ha 5
oeckoneunoctu. Ilpemen ¢ynkuuu B Touke. Ilpupamnienue
aprymenTa. [lpupamenne ¢yHkiuu. 3anaud, NPUBOASIINE K
MOHATHIO  Tpou3BogHOH.  OmpeneneHue  MPOU3BOIHOM.
ANTOpUTM OTBICKaHHMS IIPOU3BOTHOM
Jlexnusa
Tema 6.2 Copepxanue yaeOHOTO MaTepraa 8&:8;’
[MpousBosHBIE  CYMMBI, ’
PA3HOCTH MPOU3BEEHHS, DopMyibl muddepenumpoBanus. IIpaBuna 2 OK-03,
YACTHOTO T pepeHITIPOBaAHUS OK-04,
Jlexums OK-05,
OK-06,
Tema 6.3 Copeprxanue yaeOHOTO MaTepraa OK-07
IIpousBonHsle
TPUTOHOMETPUUYECKHUX Onpenenenue CJI0>KHOM GyHKIMN. IIpousBonnas
¢Gyukumit. I[IpousBogHas | TpuroHoMmerpudeckux ¢ynknuid. IlpousBomHas — CIOXKHOMH 2
CIIOKHOH (DyHKIMH ¢$yHKIIMH
Jlexmus
Tema 6.4 Conepxanue yaeOHOro MaTepuaia
Howusne O | ITonsitne HenpepbiBHOM ¢yHKIMH. CBoiicTBa HENpepBHIBHOM
HETIPEPLIBHOCTH (hyHKIHN. Ces3p MEXAY HEIPEPBIBHOCTHIO u 5
yHKIH. Meron | muppepennmpyemoctsio  GyHKIMH B TouKke. AJTOPHTM
HHTEPBAIIOB pELIeHHs] HEPABEHCTB METOOM UHTEPBAJIOB
Jlexus
Tema 6.5 Conepxanue yueOHOro Marepuana 2
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I'eomeTpuueckuit n | ['eoMeTpuuecknii CMBICI TPOU3BOTHOW (YHKIIMH — YTIIOBOM
(busmuecknii CMBICT | KO3 (dUIIMEeHT KacaTenpbHOW K TpaduKy (YHKIHH B TOYKE.
MIPOU3BOTHOM VYpaBHeHHE KacaTeNbHOW K Trpaduky GYHKIHHA. AJNTOPUTM
COCTAaBJICHUS YPAaBHCHUS KacaTelbHON K Tpaduky (GyHKIHMA
y=f(x)
Jlekuus
Tema 6.6 Conepxanue yueOHOro MaTepuaia
duznyecKuit CMBICJT — — —
MIpOH3BOHOM p | Pu3MUCCKUi (MexaHMYeCcKHi)  CMBICI n_pox:nsoanon - 4
IPOGECCHOHATBHBIX MTHOBEHHasl CKOPOCTh B MOMEHT BpeMeHH t: v = S' (1)
3a7aax IIpakTuueckoe 3aHsATHE
Tema 6.7 Conepxanue yueOHOro Marepuana
MownoronHoCTE Bospacranme wm  yObiBanme  (YHKIHH, COOTBETCTBHE
dyHKIHA. Toukn | pospactamust u yGbIBaHHA (GYHKIHH 3HAKYy MPOH3BOIHOM.
SKCTpEMyMa [TonsATHE MPON3BOAHON BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKa
BTOPOW MPOU3BOIHOMN BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha )
oTpe3ke. 3aJaud Ha MaKCUMyM M MHHUMYyM. [loHsTue
aCHUMITOTBI,  CHOCOOBI ~ HMX  OHIpeneNeHHs.  AJTOpUTM
uccie0BaHus (GYHKIMU U TOCTPOCHHS ee rpadKa ¢ IOMOIIBIO
npon3BoHOU. [IpoOHO-MHEHAS QyHKIHS
Jlexnusa
Tema 6.8 Conepxanue yueOHOro Marepuaa
Wccnenosanne QyHKUMA | Vccnenoanne (yHKIMM Ha MOHOTOHHOCTH W TOCTPOCHHE
¥ IIOCTPOCHNUE TPAPUKOB | rpadhukos. 2
Jlexkus
Tema 6.9 Haunbomemee u | Conep:kaHue yaeOHOTO MaTepHaia
HaMMCHbIICC  3HAYCHMA | HaxokameHHe HauOOJBIIETO W HAWMEHBIIEro  3HAYEHHI
yHKIHIH (hyHKIIHIA, [IOCTPOCHUE rpadukoB MHOTO4JIEHOB c 2
HCIIOJIE30BaHUEM alllapaTa MaTeMaTHISCKOTO aHaJII3a
Jlexnusa
Tema 6.10 IIpodeccuona/IbLHO-OpPHEHTHPOBAHHOE cojep:kaHue
Haxoxnenune (coaeprkaHue NPUKJIATHOTO MOJLYJIsI)
ONTUMAJILHOTO Haumensbuiee n Hanbosnbiee 3HaueHne GyHKITUU 4
pe3ynpTata ¢ MOMOIIBIO
MIPOU3BOTHOM B | [IpakTHyeckoe 3aHsTHE
MPAKTUIECKUX 3a]1a9ax
Tema 6.11 Conepxanue yueOHOTO MaTepHuaia
Peuenue 3ajaq. | dopmynel ¥ npaBwia nuddepenuuponanus. HccnenoBanue
IponsBozHast dyHKImH, (GyHKIMA C [OMOMIBI0  Mpou3BomHOW. HawmbGompmee wu 4
€€ IIPUMCHCHHE HavMEHbIIIee 3HaYeHHUs (QYHKIMN
Konrtponpnas padora
Paznen 7. 48
MHOrorpaHHMKH M TeJIa BpalleHUs!
Tema 7.1 Cogepxanue yaeOHOro Matepuaa
Bepumhsl, pebpa, TPark ["1opqrye MHOTOTpaHHHWKa. ETro 31MeMeHTHI: BepIIWHEI, pedpa,
MHOrOrpaHHiKa rpand. Jwuaronans. CeueHue. Bolnykible M HEBBIIYKIIbIE 2
MHOTOIPaHHUKH OK-01,
Jlexuus 8&’8%’
2
Tema 7.2 Conepxanue yaeOHOTro MaTepuaia OK-04,
HpmMa, (S5 Vi OK—OS,
COCTABJIAONINE, oHsATHE TIpU3Mbl. Ee ocHOBaHUWS W OOKOBBIE TpaHU. BricoTa OK-06
ceuenne. Ilpsmas u | Mpu3MbL [psivas u HakionHas npusma. IlpaBuibHas npusma. 2 OK-07,
MPaBUIIbHAS TIPH3MBI Ee ceuenne
Jlexmus
Tema 7.3 Conepxanue yueOHOro Marepuana
[Mapamnenenunen, Kyo. _ b
Ceuenne xyba, | [lapamrenenumer, CBOMCTBa IPSAMOYTOJIBHOTO

napautenenunena, kyo. Ceuenue kyba, mapaienenumneaa

30




rapasuiesnienuiiea Jlexnusa
Tema 7.4 Conepxanue yueOHOro MaTepuaa
ITupamuna, ee
COCTABJISOLIIHE IMupamuna u ee smementsl. Ceuenne mupamunabl. [IpaBunbHas
b
ceuenne.  IlpaBmibmas | MPAMUTA. YcedeHHas nupamuia
nupaMuga.  YceuenHas | JIexkuus
mupamMuIa
Tema 7.5 Conepxanue yueOHOro MaTepuaa
bokoBas u  momHas
OBEPXHOCTh  IIPU3MBI, [Tnomane 6OKOBOW U MOJHOW TOBEPXHOCTH MPHU3MBI, TUPAMUIBI
MTUPAMUJIBI
P Jlexnusa
Tema 7.6 Conepxanue yueOHOro MaTepuaa
Cummerpuss B KyOe,
napajieenmmnese, CuMMeTpUsi OTHOCUTENBHO TOYKH, TMPSMOM, TJIOCKOCTH.

IpU3Me, THpaMue

CummeTpus B KyOe, HapaJulelIeiIie/ie, Ipu3Me, MupaMuie

Jlexnusa

Tema 7.7
IIpumepsl cummeTpuii B
npodeccun

IIpodeccuonaibHO-OpHEHTHPOBAHHOE
(coaep:kaHne NMPHKJIAJIHOTO MOAYJIs)

coaepkaHue

CuMMeTpust B IPUPO/IE, apXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘IeCKOG 3aHATHC

Tema 7.8 Copeprxanue yaeOHOTO MaTepraa
IlpasubHble [ousiTre HPaBUJILHOTO MHOTOIPaHHHKA. CaoiicTea
MHOTOTpaHHHIKH, UX | npaBHIILHBIX MHOTOrPaHHUKOB
CBOHCTEA IIpakTudeckoe 3aHsATHE
Tema 7.9 Copeprxanue yaeOHOTO MaTepraa
Hununnp, €ro
COCTABIISIONIIE. Iynueap u ero snemenTsl. CedeHne nMIMHAPa (MapauIenbHOe
CeucHHe LHIMHIDA OCHOBAHHMIO ¥ ocH). Pa3BepTka mumHapa
Jlexnusa
Tema 7.10 IIpodeccuonHaIbLHO-OPHEHTHPOBAHHOE cojep:kaHue
Komnyc, ero | (coaep:kaHue MPUKJIATHOTO MOIYJIsI)
COCTaBJIAIONINE. Konyc m ero snementel. CedeHue KOHyca (HapaijeinbHoe
Ceuenune KoHyca OCHOBAHMIO M TMPOXOJAINee uepe3 BepIINHY), KOHHYECKHE
ceueHnsi. PazBepTka KoHyca
Jlexnusa
Tema 7.11 Conepxanue yaeOHOro MaTepuaa
ScfcequHHH KOHYC. | Vceuennnlit koHyc. Ero obpasyiomas u BeicoTa. CedeHue
CUCHHE  YCCUCHHOIO | yioeyennoro koHyca.
KoHyca Jlexkus
Tema 7.12 CopepxaHue yaeOHOro MaTepraia
Ilap u cdepa, wux | [ap u chepa. Bzaumuoe pacmosoxkenne chepsl ¥ MIOCKOCTH.
CeUeHHUs Ceuenue mapa, cepsl
Jlexnusa
Tema 7.13 Copepxanue yaeOHOro MaTepuraa
Ilonarne 06  obweme ITonsatue 06 obveme Tema. O6veM Kyba M NPSMOYTOIHHOTO
Tena. OTtHomeHue

00BEMOB OJOOHBIX TE

napatenenunena. O0beM mpu3Mbl U WMHAPA. OTHOIICHHE

00BeMOB  MOAOOHBIX  Ted. [ eoMeTpHuecKuil  CMBICT
OTIPEJINIUTENSI 3-TO TOPSIIKA
Jlexmus
Tema 7.14 Conepxkanue yueOHOro Marepuana
Obembr H_IIOMAaMM | Ogpempl nupamuasl M KoHyca. O6beM mapa. Iliomaam
MOBEPXHOCTEH Ten HOBEPXHOCTH TeJT
Jlexnus

Tema 7.15

Conepxanue yaeOHOro MaTepuaia
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KomOunaruun
MHOTOTPaHHMKOB M TEJ
BpallcHHS

KoMOuHammm reoMeTpuIecKux Tel

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 7.16 Copnepxanne yueOHOTO MaTepHuaia
Feomerpuieckue Wcronk3oBaHMEe  KOMOWHAIMI  MHOTOTPAaHHHKOB M Tel 4
KoMbuHALIH Ha | ppamrenns B IPaKTHKO-OPHEHTHPOBAHHBIX 3aa49axX
TIpaKTHKe [IpakTHueckoe 3aHsATHE
Tema 7.17 Conepxanue yueOHOro MaTepuaa
Pewmenue 3anay.
MHOTOTPAHHHKH U Tela OOBEeMBI M IUIOLIAJN MOBEPXHOCTH MHOTOTPAaHHHKOB U TEl 4
BpaIeHHs BpalmcHUsA
Kontponbaas padbora
Pazgen 8. 16
IlepBooOpa3uas GpyHKIMH, ee MPUMEHEHHE
Tema 8.1 Conepxanue yueOHOro MaTepuaa
[TepBooOpazHas
yHKLIMA. Ipasuia | 337a4a O BOCCTAHOBICHMH 3aKOHA IBIKCHHS IO H3BCCTHO
HAXOKICHHS ckopoctu. [loHsitme wuHTerpupoBanus. O3HaKOMIIEHHE C
11epBOOGPA3HBIX MOHATHEM HWHTerpaja W nepBooOpasHoil s ¢yHkuun y=f(x).
Pemenne 3amad Ha CBA3B MEpBOOOpa3HON M €€ MPOHU3BOIHOM, 2
BBIYHCIICHIE NEpBOOOpa3HOM i maHHOM (yHkumu. Tabmuma
(hopmyn [UId HaXOXKICHUS epBOOOpasHbIX. M3yueHne mpasuia
BBIYHCIICHHS IEPBOOOpa3HOI
Jlexnusa
Tema 8.2 Conepxanue yaeOHOro Marepuaia
IInomans
KPUBOJIHHEHOI 3aja4n, NpUBOAIINE K HOHITHIO ONpe/Ie/ICHHOr0 MHTErpana —
Tpanenu. @opMmyna | O BBIYHCICHWH IUIOMIAAM KPUBONMHCHHOM —Tpameruu, o
Hrtotona — JleitOHmma NepeMeIleHnr TouKH. [loHATHE OmpeAenéHHOTO HWHTErpaa. 2
I'eomerpuuecknii ¥ (QU3NYIECKUIl CMBICH  ONPENECICHHOTO
naTerpana. opmyna Hetorona— JleitbHUIIA OK-01,
Jlexnusa OK-02,
OK-03,
Tema 8.3 Conepxanue yaeOHOro Matepuaia OK-04,
HeonpenieneHHE1i 1| TlonsTue HeoNpeaeTeHHOTO MHTErpasa 2 OK-05,
OTpe/ICIICHHBII OK-06,
HHTETPaIbI Jlexuns OK-07
Tema 8.4 Copeprxanue yaeOHOTO MaTepraa
[onsarue 00 _
OIIPEACICHHOM I'eoMeTpHryecknii CMBICI OTPEICICHHOTO HHTETpaa 5
HHTErpaje Kak IUIOLIAIH
oy Jlexuus
KPHUBOJIMHEHHOM
Tpanennu
Tema 8.5 [IpodeccuonanbHO-OpHEHTHPOBAHHOE coJep;kaHue
OmnpeneneHHbIit (coaeprkaHue NPUKJIATHOTO MOJLYJIsI)
WHTErpaj B )KU3HU I'eomeTprueckuii cMbICH ompezeneHHoro nurerpaina. ®opmysa
HsrroToHa - Jleiibun1a. 4
Pemenne 3aga4 Ha NMPUMEHCHHUC HHTETpaia MJIsI BBIYUCICHUSA
(hM3MYIECKHUX BETTMYUH M IUTOMAAEH
IIpakTuueckoe 3aHsATHE
Tema 8.6 Conepxkanue yueOHOro Marepuana
Pemenune 3a1a4.
TepBooGpasHas [TepBooOpazHas GyHKIHH. [TpaBuna HaXOXJICHUS 4
PyHKLMH, ee | epBoobOpasHbiX. Ee npumeneHue
pUMEHEHNE KonTponbnas pabota
Pa3nen 9. Crenenu u kopHu. CTeneHHass GQyHKIHSA 16 OK-01,
OK-02,
OK-03,
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OK-04,

OK-05,
Tema 9.1 Cogepxanue yueOHOro MaTepuana OK-07
CTePeHHa’I bynKuns, ee Mryoparye KOpHSI N-OH CTENeHW W3 JEHCTBUTENBHOTO 4YHCIa.
CBOHCTBa n— . .
Oynkunn ¥ = /X ux cBoiicTBa u rpaduku. CBoiicTBa KOpHA 4
n-oi CTENEHU
Jlexnusa
Tema 9.2 Conepxanue yueOHOro MaTepuaia
Hpeo6pa3ouBaHI/Ie I[Ipeo6pa3oBaHue UPPALHOHANLHEIX BRIPAKEHHUI 4
BBIPQKCHUI C KOPHAMH
N-0# CTeTeHU Jlexuns
Tema 9.3 Conepxanue yueOHOro MaTepuaa
CpoifcTBa cTemeHu c¢
[TonsiTne cremneHn ¢ JIOOBIM PAIOHAJIBHBIM ITOKA3aTeNeM.
paIMOHATEHBIM u . P
o CreneHHble (YHKIMU, UX CBOMCTBA U TpaduKu
JNeHCTBUTECITHHBIM
TTOKa3aTeIaMu Jlexuus
Tema 9.4 Conepxanue yueOHOro Marepuaia
Pewenne PaBHOCHIBPHOCTD HppAIOHANBHBIX YPaBHEHUI W HEPaBEHCTB.
MppaltHOHaILHBIX Meronpl ux pemeHusi. Pemenne nppaluuoHadbHBIX YpaBHEHUH 4
YpaBHCHHIH 1| u HepaBeHCTB
HEPaBEHCTB Texuns
Tema 9.5 Conepxanue yaeOHOro Marepuaa
Cremenn M KOPHM. "Oppencnenme  cremenHoil  GyHKunn. VcronbsoBaHHe  ce 5
Crenennast QyHKuus CBOJICTB IIPH PEIIEHUH YPABHEHUHN M HEPABEHCTB
Konrponsnas pabora
Pazpnean 10. lokazaTtenbHas GpyHKUUSA 14
Tema 10.1 Conepxanue yaeOHOro Marepuaia
Iloxasatensnas CreneHb C TPOM3BOJNBHBIM IEHCTBUTEILHBIM TMOKA3aTENEM.
(bynxuus, ee cpoiicTsa Onpeiesnienne MoKasaTenbHOi QYHKIMM, ee CBOHCTBA U TpaduK.
3HAKOMCTBO C NPUMEHEHHEM I[I0Ka3aTeNbHOW  (YHKIHH. 4
Pemenne moka3zaTenbHBIX  YpaBHEHHH  (YHKIIMOHAJIHHO-
rpadUIecKuM METOIOM
Jlexnusa
Tema 10.2 Conepxanue yaeOHOTO MaTepuaia OK-01
VUl
Pemenne Pemienue nokasaTeNnbHBIX YpaBHEHHIT METOJOM yPaBHMBAHHUS OK-02,
TOKa3aTeIbHBIX HoKasaTenell, METOJOM BBEJCHHMS HOBOH  IIEPEMEHHOM, 6 OK-03,
ypaBHCHUH | pynkimonansHO-rpaduuecKuM METOJIOM. Pelenue OK-04,
HEPaBECHCTB TIOKA3aTeTbHBIX HEPABEHCTB OK-05,
IIpakTuueckoe 3aHsATHE OK-07
Tema 10.3 Copeprxanue yaeOHOT0 MaTepraa
Cucrembt Pemenne cucteM mokas3aTeiIbHBIX YpaBHEHUI 4
MTOKa3aTeIbHBIX
ypaBHEHUNI Jlexuns
Tema 10.4 Conepxanue yaeOHOTro MaTepuaia
Pewenne 3aMav. | Pemenne moka3aTeNbHBIX YPABHEHHH METOJOM YPABHMBAHMSI
Toxasatenbhas QyHKUMA | noxasatenedl # MeTOIOM BBECHWS HOBOW MepeMEHHOI. 2
Penrenne nmokaszaTenbHBIX HCPABCHCTB
Kontponsnas pabora
Pa3gen 11. Jlorapudmel. Jlorapupmuueckas pynkuus 30 OK-01,
OK-02,
Tema 11.1 Copeprxanne yueOHOro MaTeprana OK-03
Jlorapudm yucIIa. OK-04.
JleCSTHUHBIH u | Jlorapudm ducna. JlecATHYHBIA M HAaTypaldbHBIA JOTapu(MBbI, 6 OK—OS’
HATypaJIbHbIH INCIIo € OK—07,

Jorapu(Mbl, YUCIIO €

Jlexmusa
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Tema 11.2
CaoiicTBa JjOTapr(hMOB.

Conepxanue yaeOHOTo MaTepualia

CaoiicTBa orapudmos. Onepanus sorapupMupoBaHus

Onepanus 4
sorapu(pMUpPOBaHHUS
pudmup Jlexuus
Tema 11.3 Copeprxanne yaeOHOTO MaTepraa
Jorapudmirieckas Jlorapugmirdeckas QyHKIHS U €€ CBOHCTBA 4
(byHKIMS, ee CBOMCTBa
Jlekuus
Tema 11.4 Copeprxanne yaeOHOTO MaTepraa
Pewenne TloHaTHe  norapu(MHUECKOrO  ypaBHeHHS.  Omepamus
J1or apH‘bemeCKHX NOTEHUMPOBAaHUA.  IpHU  OCHOBHBIX  METOJa  pEIICHHUs
YpaBHCHHUN 1| norapumMudeckux ypaBHeHHit: QYHKIMOHANLHO-TpaQHUECKHUiA, 6
HCpaBeHCTB METOJl TIOTEHIIMPOBAHUS, METO/I BBE/ICHHUSI HOBOW IIEPEMEHHOM.
Jlorapugpmuyecknue HepaBeHCTBA
Jlekuus
Tema 11.5 Copeprxanne yaeOHOTO MaTepraa
Crctembl ANTOpPUTM peIICHHS CHUCTEMBl ypaBHEHMH. PaBHOCHMIBHOCTD 5
norapmbMvnquKHx norapu()MUIECKUX YPAaBHCHHH M HEPABEHCTB
YpaBHEHUH Texuns
Tema 11.6 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE coJep:kaHue
Jlorapudmbl B mpupone | (coaep:kaHue MPHKJIATHOTO MOTYJIs)
U TEXHUKE [Mpumenenne norapudma. Jlorapupmudeckas crnupans B 6
npupoje. Ee maremaTndyeckne cBOWCTBa
[TpakTHdeckoe 3aHsTHE
Tema 11.7 Copeprxanue yaeOHOTO MaTepraa
Pewenne 3amat. | florapupmumueckas ~ (GyHKIMA.  PemeHnme  mpocTeHImmx
Jlorapugmst. norapu(pMUYECKUX YpaBHEHUH 2
Jorapngmimreckas KourponbHas pabora
GbyHKIHSA
Pazpnen 12. 10
MHoxkecTBa. Dj1eMeHThl TeOpuu rpagos
Tema 12.1 Cogepxanue yaeOHOro Marepuaia
MHoxecTBa [MonsitTne  mHoxkectBa.  IlomMHOXkecTBo.  Omepamuu ¢ 2
MHO)KECTBAMH
Jlexnusa
Tema 12.2 I[IpodeccuonanbHO-OpHEHTHPOBAHHOE coJep;kaHue
Onepauuu ¢ | (coaepxkaHue NPUKJIATHOTO MOIYJIsA) 4
MHOXKECTBAMH Onepaiy ¢ MHOXKeCcTBaMH. Pemenne nmpukiIaHbeIX 3a1a4d
[TpakTHyeckoe 3aHsTHE
Tema 12.3 CozeprxaHne yaeOHOro MaTepraa
I'padsr [Monstue rtpada. CessHbIA Trpad, nepeBo, mUKI rpad Ha 4
TUIOCKOCTH
[TpakTHyeckoe 3aHsTHE
Tema 12.4 Copeprxanue yaeOHOTO MaTepraa
Pemerne 3aMat. | Opneparun ¢ MHOXkecTBaMu. ONKMCaHHE pealbHbIX CHTYalHii ¢ 5
Mrosxectsa, I'pagsi nomMouiblo MHOKecTB. [Ipumenenne rpadoB K peleHunIo 3a1a4
X MPUMCHCHHE KonrponbHas pabora
Pazpnen 13. DiieMeHTHI KOMOUHATOPUKH, CTATHCTHUKH M TEOPHH BEPOSITHOCTEH 26
Tema 13.1 Conepxkanue yueOHOro Marepuana OK-01
Ul
OcHobHble HOHATHA | TTepectanoBKH, pa3MelieHHs, COUETAHUS 4 OK-02,
KOMOMHATOPUKHU
Jlexmus OK-03,
OK-04
Tema 13.2 Conepxanue yueOHOro Marepuana OK-0 5’
CoObITHE, BEpPOSTHOCTH OK 07’
coburmus. Croxenne u | COBMECTHBIE M HECOBMECTHBIE COOBITHA. Teopembl 0 4
YMHOKEHHE BEPOSITHOCTH  CYMMBI  COOBITHH. YCIIOBHasi BEpOSTHOCTE.
BEPOATHOCTE 3aBuCHMBIE M HE3aBUCHMbIE COOBITHs. TeopeMbl 0 BEPOSITHOCTH

MIPOU3BENICHHUST COOBITHI.
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Jlexnusa

Tema 13.3 IIpodeccnonaIbHO-OpPHEHTHPOBAHHOE cojep:kaHHe
BepostHocTh B | (conep:kaHHe MPUKJIATHOTO MOIYJIsI)
npodeccCHOHaNBHBIX OTHOCHUTENbHAs 4aCTOTa COOBITHS, CBOWCTBO €€ yCTOHYMBOCTH.
3amadax CraTtuctudeckoe  ompeneneHue  BeposiTHocTd.  OreHka 4
BEPOSTHOCTH COOBITHS
[IpakTrueckoe 3aHsATHE
Tema 13.4 Conepxanue yueOHOro MaTepuaa
JuckperHas cirydaiiHas
BeJMUMHA, 3aKOH ee | DHABL CIyYaiHbIX  BeamuuH. OmpejencHue —IUCKPETHOM
pacrpeneneHus CIly4aliHOW BEJIMYMHBL. 3aKOH pacHpeNeNicHHus: JUCKPETHOM 4
cily4aiiHOW BeJIW4HHBl. Ee uncioBble XapaKTepuCTUKU
Jlekuus
Tema 13.5 Conep:xaHue y4eOHOro MaTepuana
3anauM MATeMaTHIECKOH "B iaimonmpiit pan.  [IOMMIOH  9actoT M THCTOIpaMMa. 4
CTATHCTHKH CraTucTuyecKkie XapakTepUCTHKH psia HaOI0oaeMbIX JaHHbBIX
Jlexnusa
Tema 13.6 IIpodeccuona/IbLHO-OpPHEHTHPOBAHHOE cojep:kaHue
CocraBnenne Tabmun u | (copepikaHue NPUKJIATHOTO MOTYJIsI)
JrarpaMM Ha IPAKTHKE [epBrynas 0OpaboTKa CTAaTHCTUYECKUX HaHHBIX. [ paduueckoe
X TmpexacraBineHne. HaxoskaeHue cpeaHNMX XapaKTEPUCTHK, 4
HaOII0IAaeMBIX JaHHBIX
[TpakTHdeckoe 3aHsTHE
Tema 13.7 Conepxanue yueOHOro Marepuaa
Pemenue 3a7a4.
IeMEHTLL OnemeHnThl KoMOUHaTOpUKU. COOBITHE, BEPOIATHOCTH COOBITHS.
KOMGHMHATOPHKH, CrnoxeHre 1 YMHO)KEHHE BepOSATHOCTEH 2
cratucTukH u Teopun | KOHTpOIbHas pabora
BEPOSITHOCTEN
Paspnen 14. YpaBHeHusi U HepaBeHCTBa 30
Tema 14.1 Copneprxanue yueOHOro MaTepuana
PaBHOCMIIBHOCTB
ypaBHEHHI u | PaBHOCHIBHOCTh ypaBHEeHHH M HepaBeHCTB. OrmpeseneHusl.
HEPABEHCTB. O6mme | OCHOBHBIE T€OPEMbl PABHOCHJIBHBIX [IEPEXO/IaX B YPABHEHUSX U
METOIbI PELICHHSI HepaBeHcTBax. OOIIMe METONBI PElIeHUs] YpaBHEHUH: MEPexo
OT paBeHCTBa (YHKIMH K PpaBEHCTBY apryMEHTOB Ui 4
MOHOTOHHBIX (YHKIMH, METOJ Pa3JOKEHHsS HAa MHOXXHTEIH,
METOJl BBEIEHHWS HOBOW IEpeMEHHOH, (yHKIHMOHAIBHO-
rpaduyecKuii MeTox
Jlexnusa OK-01,
Tema 14.2 Conepxanue yaeOHOro Matepuaa OK-02,
I'pacprraeckmii METON | OBmiue MeToMbl pellleHnss HEPABEHCTR: TIEPEXO0 OT CPABHEHHUS 8%_83’
PCUICHWS  YPABHCHUH, | spayenyit (yHkumii K CpaBHEHHIO 3HAYEHMH apryMEHTOB s OK-05.
HEPaBCHCTB MOHOTOHHBIX (YHKIMH, METOJ WHTEPBAIOB, (YHKIHOHAIHHO- 6 OK—O6,
rpapuueckuii  Merton. ['paduueckmii  MeTox  pelIeHHs OK—07,
yYpaBHEHHI Y HEPaBEHCTB
Jlexmus
Tema 14.3 Conepxanue yaeOHOTro MaTepuaia
YpasHenus Y| Onpenenenne Momyns. PackpeiTHe MOAYNIS TIO OTPEETEHHUIO.
HCpaBCHCTBA C MONYICM | TTpocreiimmue  ypaBHEHMS M HEPABEHCTBA C  MOJIYJIEM. 4
[IpuveHeHne pPaBHOCWIBHBIX IIEPEXOJOB B ONPEAETICHHBIX
THUTIAX YPaBHEHUH W HEPABEHCTB C MOAYJIEM
Jlexmus
Tema 14.4 Conepxanue yueOHOro Marepuana
YpapHenus 3HakoMCTBO C mapameTpoM. Ilpocreiiiine ypaBHEHHs U 4
HEepaBEeHCTBA c

HCPABCHCTBA C IMapaMCcTpOM
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rnapaMeTpaMmu Jlexmms

Tema 14.5 IIpodeccnonaibHO-OpHEHTHPOBAHHOE coJep:KaHue
CocraBneHue U pemieHue | (copepkaHue MPUKJIATHOTO MOTYJIsI)

podeCcCHOHANBHBIX Pemenne TeKCTOBBIX 3a/1a4 TPO(ECCHOHATBHOTO COJECPIKAHHS I
3aJa4  C  TOMOUIBIO

ypaBHEHHUI [IpakTuueckue 3aHATHS

Tema 14.6 Conepxanue yueOHOro MaTepuaa

Pemenne 3aMa%. | Ofmme MeTOAbl  pEIEHHs ypaBHEHHWi. YpaBHEHHA | 4
YpapHeHns 1 | HepaBeHCTBA C MOJIyJIEM U ¢ HapaMeTpaMu

HEpaBCHCTBA IIpakTuueckoe 3aHsATHE

IIpomeskyTouHas arTecTauus (3K3aMeH) 24
Bcero: 340

2.4. Conepxxanme pa3aesoB IMCUUILTHHBI

2.4.1. 3auaTud JeKIUOHHOT0 THUIA

pazn
ena

HanmenoBanue
paszena/TeMsl

Coneprxanue pazfena

dopma
TEKyILEero
KOHTPOJIS

4

1 cemecmp

IToBTOpEeHME Kypca
MATEMATHKH
OCHOBHOI1 IIKOJIbI

bazoBble 3HaHUWSI M yMEHHS [0 MaTeMaTHKE B MPO(ECCHOHAILHOW U B
NIOBCEHEBHOM AEATENbHOCTU. JleMCTBUA HaJ IIOJOKUTEIBHBIMU U
OTPHULATEILHBIMHU YHCIaMH, OOBIKHOBEHHBIMHU U JICCITUIHBIMH JPOOSIMHU.
HelictBust co creneHsiMH, (OpMyJbl  COKPALIEHHOI'O YMHOXKEHHUSI.
Crnoco0bl peleHust CUCTEM JIMHEHHbIX ypaBHeHHi. [loHsTus: marpuna
2x2 u 3x3, onpenenurens Marpunbl. Metoq [aycca. Cucremsr
HEJIMHEUHbBIX ypaBHEHUN. CUCTEMBI HEPABEHCTB.

vV, T

Ipsimble u
MJIOCKOCTH B
MpPOCTPaHCTBe

[pemmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, TMpsMasi,
IUIOCKOCTh, TPOCTPAaHCTBO). (OCHOBHBIE aKCHOMBI ~ CTEPEOMETPHH.
[lepecekarommecsi, mapajUlebHBIE W  CKPCIIUBAIOIIHCCS  IMPSIMBIE.
[Ipu3Hak ® CBOMCTBO  CKpeHMBAarOMmMXCS NpsMBIX. OCHOBHEIC
mpocTpaHCcTBeHHBIE (QUrypsl. [lapammensHele TpsMas W IUIOCKOCTb.
Omnpenenenne. [Ipuznak. CBoiicTBa (¢ oka3zaTenbcTBOM). [lapamnensHeie
wiockoctu. Omnpenenenue. Ilpusnak. CpoifcTBa (C T0Ka3aTEIBCTBOM).
Terpasap u ero anementsl. [lapannenenunen u ero anemeHThl. CBOMCTBA
NPOTUBOIOJIOKHBIX ~ I'paHed W JAMaroHayieil  mapajuielienumnesa.
IToctpoenue ceuenuil. Pemenue 3anaud. lleprneHaukyispHble IpsSMBIE.
[NapanneneHple TpsIMBIC, MEPIEHANKYISIPHBIE K IUIOCKOCTH. [Ipm3Hak
MEPIICHANKYISIPHOCTH ~ TPAMOA M IUIOCKOCTH.  J{oKa3aTembCcTBO.
[Nepnenaukynsap u HakiaoHHAs. [leprneHauKynsapHble wiockocty. [Tpu3nak
MepHEeHANKYISIPHOCTH  IUIocKocTel. JlokaszatenbcTBo. PaccrosHus B
npocrpaHcTBe. TeopemMa O Tpex MNepHeHIUKYIsIpax. Jloka3aTenbCTBo.
Yroa MeXy NpsiMOH M TNIOCKOCTHIO. YT0JI MEXIY MIIOCKOCTSIMH.

Koopaunatel n
BEKTOPbBI

JexapToBbl KoOpAMHATHl B HpocTpaHcTBe. [Ipocreiimine 3agauun B
KoopauHaTax. PaccrosHMe Mexay JIByMS TOYKAMH, KOOPIHHATHI
cepenuHbl oTpe3ka. BekTopbl B mpocTpaHcTBe. CloKeHHWE W BBIYUTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4uciio. KoMIiaHapHbIE BEKTOPHI.
CkayisipHOE TIpOM3BEJCHUE BEKTOPOB. PasnokeHWe BeKTOpa IO TpeM
HEKOMIUTAHAPHBIM ~ BeKTOpaM. KoopauHAaThl  BEKTOpa, CKaISIpHOE
MIPOU3BEICHNE BEKTOPOB B KOOPJMHATAX, YTOJ MEXKIY BEKTOPAMH, Yroil
MEXAY NPSIMON M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH. YpaBHEHHE
IJIOCKOCTH. ['eOMeTpruecKuii CMBICI ollpeeanTens 2x2.
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pasn
ena

HaumenoBanue
paszena/TeMsl

ConeprxaHue paszenna

dopma
TEKYILETro
KOHTPOJIS

2

3

4

OcHOBBI
TPHUTOHOMETPHH.
Tpuronomerpuuec
KHe QyHKIUHA

Panuannas mepa yria. IIoBopoT TOUkM BOKpPYr Hauana KOOPIMHAT.
OmnpeneneHue cuHyca, KOCHHYyca, TAHT€HCAa M KOTaHTeHca. 3HaKU CHHYca,
KOCHHYCa, TAHI'€HCa M KOTAHT€HCAa 110 YeTBEPTSAM. 3aBUCUMOCTh MEXIY
CHHYCOM, KOCHUHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJHOT0 ¥ TOT'O XK€ yrja.
Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTaHT€HC
yrnoB o u - o. Popmynsl npuBeaeHus. CymMma M pa3HOCTb CHHYCOB.
Cymma # pasHOCTh KOCHHYCOB. CHHYC W KOCHHYC ABOHHOTO yIJa.
DopMmyibl MIOJIOBUHHOTO yria. IIpeobpazoBanus CYMMBI
TPUTOHOMETPUYECKIX (YHKIMHA B IPOW3BEICHHUE M TPOM3BEICHUSI B
cymMMy. BrlpaxkeHme TpuroHOMeTpHdYecKnX (YHKOMI dUYepe3 TaHTEHC
TI0JIOBUHHOTO aprymMeHTa. IIpeobpazoBanus MPOCTEHIINX
TPUTOHOMETPUUYECKHUX BbIpaskeHnH. O0IacTh OnpenesieHns 1 MHOXKECTBO
3HaueHuH QyHKIMHA. YETHOCTH, HEUETHOCTD, MEPUOANYHOCTh (PYHKUMIL.
CrocoObl  3amanust (yHkimid. OOJACTh OMpEACICHHS W MHOXECTBO
3HAQUEHUH TPUTOHOMETpUUECKHX GYHKUMHA. YETHOCTb, HEYETHOCTS,
MEPUOANYHOCTh TpUroHOMeTpudeckux (yHnkumii. CBoiicTBa M Tpaduku
¢byHKIMA y = cos X, y = sin X, Yy = tg X, y = ctg x. OOparHble
TpUroHOMeTpudeckne (GyHKnuu. VX cBolcTBa W rpaduku. YpaBHEHHE
COS X = a. YpaBHEHHe sin X = a. YpaBHeHue tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKMX YPABHEHUH OCHOBHBIX THIIOB: IpOCTEHIINE
TPUTOHOMETPHYECKHE  ypaBHEHHS, CBOAANIMECS K  KBaJApaTHBIM,
peliaemMble pa3loKEHHEM Ha MHOXKHUTENH, ofgHopoaHsle. IIpocreiimme
TPUTOHOMETPHUYECKHE HEPABEHCTBA. Cucremsl MIPOCTEHUIINX
TPUTOHOMETPUYECKHUX YPaBHEHHH.

vV, T

2 cemecmp

KomMmniiekcHbie
qucaa

[Monsarne xomruiekcHoro yucna. ConpspkeHHbIE KOMIUICKCHBIE YHCIIa,
MOJIYJIb U apT'yMEHT KOMIUIEKCHOTO yKcia. dopma 3amicu KOMIUIEKCHOTO
yhciaa  (TeoMeTpuyeckas, TpPUIOHOMETpUYecKas, ajredopamyeckas).
Apudmernyeckre TeHCTBHS ¢ KOMIZIEKCHBIMH YHCJIAMH.

V,T

IIpousBoanas
(pynkuumu, ee
NpUMEeHeHHne

OmnpeneneHne 4uCIOBOM MOCIENOBATEIBHOCTH M CIIOCOOBI €€ 3aaHMus.
CaoiicTBa 4YHMCNOBBIX HOciIeAoBaTenbHOCTel. OnpeneneHue mpenena
HOCJIEI0BATEIbHOCTU. BpIUMCIEHNE TPEeNesioB MOC/IeN0BATENLHOCTEH.
IMpenen ¢ynxkunm Ha Oeckonewnoctu. [Ipenen QyHKOMM B TOUKe.
[Mpupamenne aprymenra. [Ipupamenne QpyHKunu. 3anauu, MPUBOJIIIIE
K TOHATHIO NpOou3BOAHOW. OrmpeneneHue NTPOU3BOJHOW. ANTOpUTM
OTBICKaHMs Tpou3BogHONH. Dopmyinsl auddepenunposanus. [IpaBuia
madpepennmposanust. Onpenenenne ciaoxHoi ¢yHkuuu. [IponsBomHas
TpPUTOHOMETpHUYecKUX (QyHKIUHA. [Ipom3BomHas CIOXHOH —(DyHKIUH.
[MonsiTve HenpepbiBHOW (GyHKIMH. CBOWCTBa HENpepbIBHON (QyHKLIMH.
CBsi3p MEX]y HENPEPhIBHOCTHIO U JuddhepeHInpyeMocTbio QyHKIMH B
TOYKe. AJTOPUTM pELICHHWS HEPaBEHCTB METOJOM HHTEPBAJIOB.
leomeTpuueckuii  CMBICK  TIPOM3BOJHOM  (GYHKUMHM —  YIJIOBOI
K03 GHUIMEHT KacaTelbHOH K rpaduKy (QyHKIMH B TOUYKe. YpaBHEHHE
KacaresibHOM K rpaduky (QyHKIHH. AJNTOPHUTM COCTaBJICHHsS YPaBHEHUS
KacaresbHOH K rpaduky ¢ynkumu y=f(x). Bospacranue u yObiBaHue
(GYHKIMH, COOTBETCTBHE BO3pacTaHMsi M YObIBaHUS (YHKUUH 3HAKY
npou3BoaHON. [ToHsATHE MPOU3BOAHON BBICHIErO MOPSAIKA, COOTBETCTBHE
3HaKa BTOPOH IPOM3BOAHON BBIIYKIOCTH (BOTHYTOCTH) (YHKIMM Ha
oTpe3ke. 3aJaud Ha MAaKCUMyM M MUHMMYyM. lloHSTHE acHUMOTOTSHI,
CIOCOOBI WX OmpeleNeHus. ANTOPUTM HCCIENIOBaHUA (QYHKIUH U
MOCTPOCHHSI €€ rpaduka ¢ MOMOIIBIO MPOU3BOAHON. [[poOHO-mHHEITHAS
¢yakums. MccnenoBanume (yHKOMM Ha MOHOTOHHOCTh M IOCTPOCHHE
rpa¢pukoB. HaxoxneHne HaWOONBIIETO W HAWMEHBINETO 3HAYCHHUH
¢yHKOMH, MOCcTpoeHHe TpaUKOB MHOTOWIEHOB C HCIIOJIB30BAaHHEM
anmapara MaTeMaTHIeCKOTO aHAIN3A.
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pasn
ena

HaumenoBanue
paszena/TeMsl

ConeprxaHue paszenna

dopma
TEKYILETro
KOHTPOJIS

3

4

MHOrorpaHHUKHU U
TeJ1a BpalleHUusl

[lonsiTne MHOrorpaHHuka. Ero siemMeHTHI: BeplUWHBL, pebpa, TpaHH.
Juaronans. CeyeHue. BBITykible M HEBBINYKIBIE MHOTOIDaHHHUKH.
[Monsitre mpusmel. Ee ocHoBaHMs W OOKOBbIe TpaHU. BbicoTa IpU3MBL.
[lpsmast u HawioHHas mnpus3Ma. [lpaBunbHas mnpusma. Ee ceueHue.
[Mapannenenumnen, cBOWCTBa MPSIMOYTOJBHOTO Mapaieienunena, Kyo.
Ceuenne ky0a, mapamtenenunena. [Tupammna n ee snemeHTsl. CedeHne
nupamuzpl. IIpaBuibHas nupaMuna. YcedeHHas nupamuga. Ilnomans
OOKOBOH ¥ TONHOW TOBEPXHOCTH TMPH3MBI, NupaMuabl. CuMMeTpus
OTHOCHUTENIFHO TOYKH, MpsMOH, Iwockoctn. CumMMmerpus B KyoOe,
mapajuieNienumnene, npusMe, mnupaMuae. LWIWHAP W ero 3JIeMEeHTHI.
Ceuenne mumuHApa (MApalieIbHOE OCHOBAaHMIO M OCH). Pa3BepTka
unnaapa. Konyc u ero snementsl. CedeHue KoHyca (MapajuielbHOE
OCHOBAaHHIO M TIPOXOJsIIee dYepe3 BEpLIMHY), KOHUYECKHE CEYCHHS.
PasBepTka koHyca. YcedeHHBIH KoHyc. Ero oOpasyromiass W BbICOTA.
Ceuenne yceueHHoro xonyca. lllap u cdepa. Bzanumnoe pacrnosoxeHune
chepwr u wiockoctu. Ceyenue miapa, chepol. [lonstue 06 oObeme Tena.
O0beM Kkyba W MPSIMOYTOJbHOTO mHapaienenunea. O0beM MPU3MBI U
muHApa. OTHomeHne o0beMOB MOMOOHBIX Ten. [ 'eomerpuyeckwii
CMBICH ompenenuTens 3-ro mopsaka. OO0beMBI THpaMHUIBI U KOHYcCA.
O6wem mapa. [Inomaay moBepxXHOCTEH Tel.

v, T

IlepBooOpa3nas
(pynkuuu, ee
npUMeHeHHe

3agaya 0 BOCCTAHOBJICHHM 3aKOHA JBI)KEHHS IO W3BECTHOH CKOPOCTH.
IMonstre wmHTerpmpoBanms. O3HAKOMIICHHWE C TOHSITHEM HHTETpana H
mepBooOpazHoit mns  pyHkmum  y=f(x). Pemenme 3amad Ha CBS3B
1epBoOOpa3HON M ee MPOM3BOJHOM, BBIYHMCIECHHE MEPBOOOPA3HON I
naHHO¥M (yHkumu. Tabnuma GopMys A HAXOXKICHUS EPBOOOPA3HBIX.
W3ydenue npaBuiia BEIYUCICHUS IEPBOOOpa3HON. 3a1auu, IPUBOAAIINE K
MOHATHIO OIPEJCIEHHOI0 HHTErpaja — O BBIYUCICHUM IUIOIIATH
KPUBOJIMHEHHOM  Tpameuuy, O IepemelieHud Touykd. Ilonstue
OIIpeACIEHHOTO HWHTerpaia. | eoMeTpudecKuii M (U3HMYECKUH CMBICIT
ompeneneHHoro wHTerpana. @opmymna Heiotona— JleitOnuma. [lonsTue
HEONpEe/IeICHHOT0 MHTerpaia. ['eoMeTpruueckuii CMbICT ONpEIeICHHOTO
HHTETpaja.

CTeneHu M KOpPHH.
Crenennast
bynxums

[TonsiTne KOpHS N-OM CTENEHW W3 JAEUCTBUTENBHOrO 4yucia. DyHKUUU

¥y= Evl.,"; ux cBoiicTBa M rpaduku. CBOWCTBa KOPHS N-Oif CTEIEHHU.
IIpeoOpa3oBanne HppalMOHAIBHBIX BbIpakeHUH. [loHATHE cTenmeHW c
JOOBIM ~ palMOHAJBbHBIM NOKa3aTeneM. CreneHHble (QYHKIHMH, HX
cBoicTBa M rpaduku. PaBHOCHIBHOCTh MPpalMOHAIBHBIX YPaBHEHUH U
HEPAaBEHCTB. Meroabl uUX peleHus. PemeHue MppanuoHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

10

Iloxa3zaTeabHast
pynkums

CrerneHb ¢ POM3BOJILHBIM JICHCTBUTENLHBIM MOKa3aTeneM. OnpeneneHne
MOKa3aTeIbHOW (YHKIMM, €€ CBOWcTBA W rpaduK. 3HAKOMCTBO C
NIPUMEHEHNEM TI0Ka3aTeslbHOl (yHKumu. Pemenne mokasaTenbHBIX
ypaBHEHHH (QYHKIMOHAILHO-TpaUuecKuM MeTofoM. Pemenue cucrem
MI0Ka3aTeIbHBIX YPaBHEHHH.

11

Jlorapugmsl.
Jlorapugmuydeckasi
bynkums

Jlorapudm ymcna. JlecATHYHBIA W HaTypalbHBIN JIOTapu(MBI, YUCIO €.
CaoiicTBa Jorapu(mMoB. Oneparnus norapu(pMHUpPOBaAHHSI.
Jlorapudmmueckas byHKIIASA u ee CBONCTBA. [TonsiTue
norapudMmdeckoro ypaBHeHus. Ormeparus TOTCHIUPOBAaHWI. 1pH
OCHOBHBIX  METOAa  pemeHus  JOTapUPMHUECKHX  ypaBHEHHIA:
(yHKUIMOHATBHO-TPAQUIECKUH,  METOA  TOTCHIHUPOBAHHS,  METOJ
BBEJICHWS HOBOW mepeMeHHOW. Jlorapudpmudeckue HepaBeHCTBA.
ANroput™M  pelueHus CUCTEMBl  ypaBHEHHUH. PaBHOCHIBHOCTB
Jorapu()MHYECKHX ypaBHEHUH ¥ HEPABEHCTB.

v, T

12

MHozkecTBAa.
DJIeMeHThI TeOpHH

rpagos

IlonsTre MHOXECTBA. HOILMHO)KCCTBO. Onepaunn C MHOXXCCTBaAMH.
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Ne dopma
pasz Hanverosarne Coneprxanue paszaena TEKYILETo
paszena/TeMsl
ena KOHTPOJIS
1 2 3 4
13 IlepectanoBku, pa3MereHusi, couetanus. COBMECTHbIE U HECOBMECTHbIE | T
3 coObiTus. TeopeMbl O BEpOATHOCTH CYMMBI COOBITHH. Y CIIOBHas
JICMEHTbI BEPOSITHOCTh. 3aBHCHUMBIE U He3aBUCHMBIE coObITHA. TeopeMbl o
KOMOMHATOPHKH, N .
BEPOSITHOCTH TIPOU3BENCHUSI COOBITHH. BHIBI ciyyaiHBIX BeJNWYHWH.
CraTHCTHIH | OmnpeneneHue JUCKPETHOHN CilydaifHON BETHMUMHBI. 3aKOH paclpeieIeHus
reopuu . JUCKPETHOM CIydyallHOM BenMuYMHBL. Ee 4YHCIIOBBIE XapaKTEPUCTHUKH.
BeposTHOCTEH Bapunannonnsiii psn. Iomauron gactor u rucrorpamma. CTaTUCTHIECKHE
XapaKTEPUCTUKH psifia HAOII0JAEMBIX JaHHBIX.
14 PaBHOCWIBHOCTE ypaBHeHHH W HepaBeHCTB. Ompernenerus. OCHOBHBIE | Y
TEOpEMBl PABHOCHJIBHBIX NEPEXOAAaX B YPABHEHUSAX M HEPABEHCTBaX.
OO0urre MEeTOIBI pemIeHIs YPaBHEHHUIL: TIEpeXo/l OT paBEHCTBA (PYHKITHHA K
PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIHI, METOX Pa3lIOXKCHUS
Ha MHOXXHUTEJH, METOJ] BBEACHHsI HOBOM NMEpeMEHHOH, (pyHKIMOHAILHO-
rpaduyeckuit Meton. OOIIME METOABI PElIeHHsT HEPABEHCTB: MEPEX0J OT
YpaBHeHus u CpaBHEHUs 3HaYeHUH (QYHKIUI K CPABHEHMIO 3HAYCHUH apryMEHTOB IS
HEpPaBEeHCTBA MOHOTOHHBIX  (YHKUIMI, MeToJ, HWHTEpBAIOB,  (YHKIHMOHAIBHO-
rpadudeckuii Meton. I'paduyeckuii MeTom peIICHHUs ypaBHCHUH U
HepaBeHCTB. Ompenenenue  Momynd.  Packpeitue  Momynsa 1o
ompeneneHuto. Ilpocreillive ypaBHEHHS M HEPABEHCTBA C MOJIYJIEM.
[IpuMeHeHHEe pPaBHOCHUJBHBIX IEPEXOJOB B ONPEACICHHBIX THIAX
YpaBHEHMH W HEPABEHCTB C MOIyJeM. 3HAKOMCTBO C IIapaMETPOM.
[IpocTelimue ypaBHEHUsS] M HEPABEHCTBA C MAPAMETPOM.
[pumeuanue: T — TecTupoBanue, P — Harmmcanne pedepata, Y — ycTHbI onpoc, KP — koHTpOnBpHAsS pabdoTa
2.4.2. 3aHATHSA CEMUHAPCKOI0 THIIA
HC IIPECAYCMOTPCHBI
2.4.3. IlpakTn4ecKkue 3aHATHUSA
dopma
Ne Hanveropanie HaunmenoBanue npaktiuyeckux (JabopaTtopHbIX) paboT TEKYLIETO
paszena/TeMsl
KOHTPOJIA
1 cemecmp
1 2 3 4
1. Buas! miockux Gpuryp 1 ux miomanis.
[TpaKTHKO-OpHEHTHPOBAHHBIE 331a4H B Kypce T€OMETPUH HA INIOCKOCTH
n [IpocTeie MPOLEHTHI, pa3Hble COCOOBI X BbrYUCIeHHs. CII0)KHbIe
OBTOpPEHHE Kypca -
MaTeMaTHUKHU IIP, KP
OCHOBHOM IIKOJIBI JluneiiHble, KBaJpaTHbIE, APOOHO-IMHEHHBIE YpaBHEHUS U HEPABEHCTBA
Brruncienus n npeodpazoBaHus. Y paBHEHNS 1 HEPABEHCTBA.
I'eomeTpust Ha mockocTH
2. AKcHOMBI cTepeoMeTpud. IleprneHIuKyIIpHOCT MIPSIMON U INIOCKOCTH,
Tpamsie 1 MapajuIeIbHOCTh IBYX HPSAMBIX, NEPIEHINKYISAPHBIX TNIOCKOCTH,
MIEPIICHANKYIIPHOCTb TNIOCKOCTEH
fUlocKoCTH B Pal(:nonome}}]mepnpﬂMHx U IUIOCKOCTEH B IPOCTPAHCTBE. 1P, KP, ¥
fpOCTpancTBe [leprieHANKYIAPHOCTD U MAPAUIETBHOCT MPSIMBIX M IMIIOCKOCTEH.
CkpemuBaromuecs npsiMeie
3. |KoopauHatel u KoopaunaTtHas miockocTs. Berducienue paccTosiHUM U TUIo1Iaaei Ha [IP. KP
b

BEKTOPBI

miockocTu. KomnaecTBeHHBIS Pacy€Thl
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JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPAHCTBE.
CrnoxeHre 1 BEIYUTaHHE BEKTOPOB. Y MHOKCHHE BEKTOPa Ha YUCIIO.
Kommnanapusie BekTopsl. CKalsipHOE NPOU3BEIEHUE BEKTOPOB.
PasnoxxeHnue BeKTopa 1o TpeM HEKOMILTAHAPHBIM BEKTOpaM.
IIpocreiimue 3anaun B koopauHaTax. KoopAauHaTel BEKTOpa,
paccTosIHUE MEXAY TOUKAMU, KOOPAUHATHI CEPEIMHBI OTPE3Ka,
CKaJISIpHOE MPOMU3BEICHIE BEKTOPOB B KOOPAUHATAX, YTOJ MEXKTY
BEKTOPaMH, YroJI MeXAy NPSMOH U MIIOCKOCTBIO, YTOJI MEXIY
TUTOCKOCTSIMHU

4. Cxatne ¥ pacTshkeHne rpaduKoB TPUTOHOMETPHYECKUX (YHKINH.
[IpeobpazoBanue rpauKOB TPUTOHOMETPHUICCKHUX (PYHKITHI.
OcHoBx Hcnonp3oBaHuEe CBOMCTB TPUTOHOMETPUIECKUX (DYHKIIHH B
TPUTOHOMCTPHH. po(heCCHOHATIBHBIX 3a7adax 1P, KP
TpuroHoMeTpuuecku -
e yHKIIH IIpeo6pa3oBaHue TPUrOHOMETPUUIECKUX BhIpaxkeHUl. Perenne
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB B TOM YHCIIE C
HCTIOb30BaHUEM CBOMCTB (DyHKIIHH.
2 cemecmp
5. BrinosHeHue pacyeToB ¢ IOMOIIBIO KOMILIEKCHBIX yncell. [Ipumepst
KommekcHrle uncia p n P P IIP, Y
HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET
6. Om3mueckuil (MeXaHHYECKH) CMBICI IIPOU3BOAHON — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v = S' (t)
ITpousBoxaHast Hanmenpiee u HanOoupIee 3HaUCHUE (PYHKIMU
¢byHKINH, ee ®opmymner un npaBwia quddepennuponanns. Mcenenosanne GpyHxnumii I1P, KP
IIPUMCHEHHE TIOMOIIBIO TIpon3BoAHOM. Hanbonbiee 1 HanMeHbIIee 3HAYCHUS
¢GbyHKIHN
7. CuMMeTpust B IPHPOJE, APXUTEKTYPE, TEXHHUKE, B OBITY
INonsTre nMpaBMIEHOTO MHOTOTpaHHKUKA. CBOMCTBA ITPAaBIIIBHBIX
MHOTOTPaHHHUKOB
MHoOrorpaHHuKY U
KomOnHanmy reoMeTpuIecKux Tel I1P, KP
Tena BpalleHus =
Hcnonp3oBaHre KOMOWHANINI MHOTOTPaHHUKOB U TEJI BPAICHHUS B
IIPAKTUKO-OPUEHTHPOBAHHBIX 33auax
OO6BeMBl U TUIOMAAHN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHHUs
8. I'eomeTpuueckuii cMbICH ONpeIesIEHHOro nHTerpana. @opmyia
HerotoHa - Jlel6auna.
ITepBooOpa3nas
Pemrenue 3aa4 Ha MpUMEHEHNE UHTETpaJia 7Sl BRIYUCICHUS
¢byHKIMH, ee . I1P, KP
(U3MYECKUX BEJIMYUH U MJIOIAAeH
IIpUMEHEHNE
IlepBooOpasuas ¢pyukuuu. [IpaBuia HaxoXACHUS TIEPBOOOpa3HbIX. Ee
IpUMEHEHHE
9. |Crenenu u kopHu.  |Omnpenenenue creneHHoN ¢yHKInH. Vcnonp30BaHUe €€ CBONCTB MpH KpP
CrenenHas QyHKUus |pelieHUH YpaBHEHUI U HEPAaBCHCTB
10. Pewenune nokazarenbHbIX ypaBHEHUI METOAOM ypaBHUBAHUS
ToKazaTesiel, METOI0M BBE/ICHHSI HOBOHM NEepeMEHHOH, (yHKIIHOHAIBHO-
[NoxazarenpHas rpadguyeckuM MeTo1oM. PereHne nmokasaresbHbIX HEPaBEHCTB [P KP
GbyHKIMA Pemenne nmokaszaTenbHBIX YpaBHEHHI METOJIOM YPaBHUBAHHS ’
MoKazarese 1 MEeTOJIOM BBEICHUS HOBOW NepeMeHHO!. Pelenue
MI0Ka3aTeJIbHBIX HEPaBEHCTB
11. Tlorapudmi [Mpumenenne norapudma. Jlorapudmuueckas crimpans B npupoae. Ee
P ’ MaTeMaTUYECKUE CBOICTBa
Jlorapupmuyeckas v I1P, KP
(byHKITE Jlorapudpmuueckas GpyHkuus. Pemenne npoctedmmx sorapupMuaecKux
Y ypaBHEHHUN
12. Omnepanuy ¢ MHOXeCTBaMH. PenieHne npukiaaHbIX 3a1ad
Mroxecrsa. [onsarue rpada. Ces3ubIN Tpad, AepeBo, HUKI rpad) Ha IIIOCKOCTH
DNEeMEHTHI TEOPUH paga. paf, ACPeBo, P = I1P, KP, ¥
rpathon Omnepanuyu ¢ MHOKecTBaMHU. OIHCaHNE peaTbHBIX CUTYAIHH ¢ TIOMOIIBI0
MHOecTB. [Ipumenenue rpadoB K pemeHno 3a1ay
13. Seme OTHOCHTENbHAS YaCTOTa COOBITHS, CBOMICTBO €€ YCTOHYHBOCTH.
JIEMEHTHI
CrarucTiyueckoe onpeneneHue BepoaTHocTH. OTIeHKa BEPOSTHOCTH
KOMOWHATOPHKH,
COOBITHS IIP, KP
CTaTHCTHKH U TEOPUU
N [lepBuunas 006paboTKa CTATUCTUIECKHUX JaHHBIX. | padmaeckoe nx
BEPOSATHOCTEH

npeacrapiaeHne. HaxoxeHne cpeJHIX XapaKTepUCTHK, HAOII01aeMBbIX
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JaHHBIX

DJIeMEHTEI KOMGI/IHaTOpI/IKI/I. CO6LITI/I€, BCEPOATHOCTDH COOBITHSL.
Crnoxenue u YMHOKCHHUC BepOHTHOCTeﬁ

14. Pelenue TekCTOBBIX 3adau HpO(beCCVIOHaHLHOFO COACPIKaAHU

YpaBHeHUs U =
HepaBeHCTBa OOmue METOBI peIIeHNs yPAaBHEHNH. Y paBHEHHS U HEPAaBEHCTBA C 1P
MOJYJIEM U C TapaMeTpamMu

Ipumeuanue: IIP- npaxmuueckas paboma; T — mecmuposanue, Y — ycmuwiii onpoc, KP — konmponvHas
paboma

2.4.4. Coaep:xxaHue cCaMOCTOSITeJILHOI PadOThI

He npenycmotpeno

2.4.5. IlepeyeHb y4eOHO-METOANYECKOT0 00eceYeHUs IS CAMOCTOATEIbHOM
padoThI 00yYaAOIIUXCH 10 JUCHUIJIMHE

He npenycmoTpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOT' TN

Jns  peanuzauuM ~ KOMIIETEHTHOCTHOTO — TOJAXOJAa  IPEAyCMaTpUBAETCS
UCIOJIb30BAaHUE B Y4eOHOM MPOIECCE aKTHUBHBIX M MHTEPAKTUBHBIX (OPM MPOBEICHUS
ayIMTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHH C 1eTbl0 (OPMUPOBAHUS U Pa3BUTHUS
poQeCCHOHATBHBIX HABBIKOB 00 YJaIOLIUXCSI.

B nmpomecce mnpenogaBaHus TPUMEHSIOTCS 00pa3oBaTelIbHBIE TEXHOJOTUU
pa3BUTHsST KpUTHYECKOro MbInuieHus. OO0s3aTenbHbl KOMIBIOTEPHBIE J1TaOOpaTOpHbIE
MPaKTUKYMBI 110 pa3jiesiaM JUCHUTLIAHEIL.

B yueGHOoM mpouecce Hapsgy ¢ TpPaaUIUOHHBIMU  00pa30BaTEIbHBIMU
TEXHOJOTUSIMA  HCIIOJIB3YIOTCSI ~ KOMIBIOTEPHOE  TECTUPOBAHUE,  TEMaTUYECKUE
Ipe3eHTAIH, UHTEPAKTUBHBIE TEXHOJIOTHH.

3.1. O0pa3oBaTebHbIe TEXHOJOTHH NPH MPOBEACHUH JEeKIUH

Ne Paznen Bunsl npumeHseMbIx Kon-Bo
00pa3oBaTeIbHBIX TEXHOIOTHH qac
1 2 3 4
1 IToBTOpEHUE Kypca MaTeMaTUKU OCHOBHOM IIKOJIbI AynuoBH3yanbHas TEXHOJIOT U, 6
npo0JIEMHOE U3JI0KECHUE
2 [IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE AynuoBu3yanbHas TEXHOJIOTHS, 6
POBIEMHOE H3/IOKEHHE
3 KoopaunaTsl 1 BEKTOpPBI AynnoBuzyaibHast TEXHOJIOT U, 6
POBIEMHOE H3/IOKEHHE
4 OCHOBBI  TPUTrOHOMETPUU. TpUrOHOMETpUYECKHE | AyTHOBU3yalIbHAS TEXHOJIOT U, 24
GyHKIHN POOIIEMHOE U3II0KCHHE
5 KommnekcHsle uncna AynuoBH3yanbHas TEXHOJIOT U, 4
Ipo0IEMHOE U3JI0KCHHE
6 [IpousBonHas GpyHKIHNH, ee TPUMEHEHHE AynuoBuzyaibHast TEXHOJIOT U, 16
Ipo0IEMHOE H3JI0KCHHE
7 MHOrorpaHHUKH U Teja BpalleHUs AynuoBuzyaibHast TEXHOJIOT U, 28
POGIEMHOE H3IIOKEHHE
8 IlepBooOpa3Has GyHKIUH, €€ IPUMEHEHHE AynuoBH3yanbHas TEXHOJIOT U, 8
POBIEMHOE H3IIOKEHHE
9 Crenenn 1 kopHH. CTeneHHast QyHKIUs AynuoBu3yanbHas TEXHOJIOT U, 14
poOJIEMHOE U3JI0KEHHE
10 Ioxa3zarenbHas GpyHKUINSA AynuoBu3yanbHas TEXHOJIOT U, 8
POBIEMHOE H3IIOKEHHE
11 Jlorapudmsl. Jlorapudmuueckast GyHKIHs AynuoBH3yanbHas TEXHOJIOT U, 22
poOJIEMHOE U3JI0KEHHE
12 MHoxecTBa. DIEMEHTHI TeopHur Tpados AynuoBH3yanbHas TEXHOJIOT U, 2
POGIEMHOE H3IIOKEHHE
13 OneMeHTsl KOMOMHATOPUKH, CTATHCTUKH M TEOPHH | AyIHOBH3yalbHas TEXHOJIOT U, 16
BEPOSATHOCTEH 1Ipo0JIEMHOE U3JI0KEHHE
14 YpaBHEHUsI U HEpaBEHCTBA AynuoBH3yanbHas TEXHOJIOT U, 18
MPOOJICMHOE U3JIOKCHHE
HTOIO 110 Kypey 178
B TOM 4HCJIC HHTEPAKTUBHOE 00y4YeHue™* 58
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3.2. O0pa3oBaTe/ibHbIE TEXHOJOTHU NPH NMPOBEAEHNH MPAKTHYECKUX 3aHATHI

(1adopaTopHbIX padoT)

Ne  Tewma 3anatus Buns! npumeHseMbIx Ko
00pa3oBaTeNbHBIX TEXHOJIOTHH qac
1 MMPAKTUYECKOE 3AHATUE Ne 1 mo Teme Bunbr mockux | JIuckyccus 1Mo TeopeTHIECKIM 4
¢uryp u nx mromans. [IpakTHKO-OpHEHTHPOBAHHBIE 3a/jaul BompocaM. Pemienue 3amgadq
B Kypce T€OMETPHH Ha IIIOCKOCTH WHIUBHUIYaJIEHO
2 |IPAKTUYECKUE 3AHATUA Ne 2.3 mo teme IIpocTrie JIMCKyCCHs TT0 TEOPETUIECKUM 4
MPOLICHTHI, pa3HbIe CIIOCOOBI MX BhIUUCICHUA. CI0XKHBIE BomnpocaM Pemnienne 3amgaq
MPOLICHTHI WHIUBHIYAJIBHO C TPYIIIOBBIM
00CyXIeHUEM
3 ITPAKTHYECKOE 3AHATUE Ne 4 o Teme JIuneiinsle, Kpyruslii cTon o TeopeTu4eckumM 4*
KBaJIpaTHbIE, IPOOHO-IMHEWHbIC YpaBHEHHSI U HEpaBeHCTBA  Bompocam Pelenue 3agay kevic-
METOJIOM
4 KOHTPOJIBHAS PABOTA Nel no Teme Brruucnenus u Pemienue 3aga4 vHAUBUAYATIBHO 4
npeoOpa3oBaHus. YpaBHEHUs U HEpaBeHCTBa. [ eomeTpus Ha
IUIOCKOCTH
5 ITPAKTUYECKUE 3AHATUSA Ne 5.6 mo Teme AKCHOMBI Juckyccust 1o TeOpeTUIECKUM 4
crepeoMeTpud. [leprneH Ky IIpHOCTh MPSIMON M IUNIOCKOCTH, | BompocaM Pemienune 3agad
MapauIeIbHOCTD ABYX MPSMBIX, TIEPIIEHINKYIISIPHBIX WHIUBHIYAJIBHO C TPYIIIOBBIM
IUIOCKOCTH, TIEPTICHANKYIISIPHOCTD TNIOCKOCTEH o0cyXIneHuem
6 KOHTPOJIBHA S PABOTA Ne 2 o teme Pacrionoxenue Pewmenue 3anay MHAUBHUYAIBHO 4
IPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
[lepneHAUKYIIPHOCTD U MAPAIUIETBHOCTD MPSAMBIX U
miockocTe. CKpeluBaromuecs npsiMeie
7 IMPAKTUYECKUE 3AHATHUA Ne 7.8 o Teme JucnyT 1o TeopeTuuecKuM BOIIpocaM 4%
KoopnuHatHas miockocTs. Berancienne paccTossHuN 1 Perrenue 3a1a4 MHINBUAYAIBHO C
Iomaael Ha miockoctu. KonndyecTBeHHBIE pacyeThl. IPYIIIOBBIM 00CYX/ICHUEM UTOTOB
8 KOHTPOJIbBHA S PABOTA Ne 3 o teme /lexkapTOBbI Pemenue 3an1a4 MHIUBUYaIbHO 4
KOOPJMHATHI B IPOCTPAHCTBE. BEeKTOPHI B MpOCTpaHCTBE.
CroxeHne ¥ BBIYMTaHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha
yucino. KoMruianapaslie BekTopsl. CKasipHOE ITPOU3BEICHUE
BEKTOPOB. Pa3iioxeHne BEKTOpa 1o TpeM HEKOMIUIaHAPHBIM
BekTopam. [Ipocreiimme 3a1a4u B KOOpANHATAX.
KoopanHatsl BeKTOpa, pacCTOSIHHE MEXAY TOUKaMHU,
KOOPJAMHATHI CePEHHBI OTPE3Ka, CKAJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJAMHATAX, YTOJ MEXIy BEKTOpaMH, yroj
MEXIy IPSIMOH U IIIOCKOCTBIO, YTOJ MEXTy IUIOCKOCTMHI
9 TIPAKTUYECKOE 3AHATHE Ne 9 mo teme Cxxatue u Juckyccust 1o TeopeTudecKuM 2
pacTshkeHne rpaduKoB TPUTOHOMETPHUECKUX (BYHKINH. Bompocam Pemenne 3amxag
[IpeoGpazoBanue rpauKOB TPUTOHOMETPHUYECKUX QYHKIHMHA | MHAMBUAYAJIBHO C TPYNIIOBBIM
00CyX)IeHuEeM
o *
10 | TPAKTHYECKUE 3AHATHA Ne 10.11.12 no Teme Kpyruelii cTon no TeopeTudeckum 2
Hcnons3oBaHue CBOMCTB TPUTOHOMETpUYECKUX QyHKIMI B | Bompocam Pemenue 3aqay ketic-
npodeccHoHANBHBIX 3a/1a9aX METOJIOM
11 KOHTPOJIbHASI PABOTA Ne 4 o teme IIpeoOpa3oBanne | PerieHue 3aa4 MHANBUIYAIBHO 4

TPUTOHOMETPUICCKUX BBIpa)KGHHﬁ. Pemenne
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TPUTOHOMETPUUYECKHUX YPAaBHEHUI U HEPABEHCTB B TOM YUCIIE
C UCTIOJIh30BAaHUEM CBOWCTB (YYHKITHH.

12 | TIPAKTUYECKUE 3AHATHUSA Ne 13.14 mo teme JlucIryT 1o TeopeTHIecKUM BOIIPOCcaM
BerInonHeHNE PacueToOB € TTOMOIIBI0 KOMITTIEKCHBIX YHCEI. Pemenne 3aga4 HHANBUIYAIBHO C
[Iprmeps! HCHIOTB30BAHMUS KOMITIEKCHBIX YHCEI TPYIIIOBBIM 00CYKI€HHEM HTOTOB

13 | TIPAKTHUYECKOE 3AHSATUE Ne 15 mo teme ®@m3nueckuii | Pemenne 3agad MaJbIMU TPyTIIIaMu
(MexaHW9IeCKHii) CMBICT PON3BOTHOW — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

14 | IIPAKTHYECKUE 3AHATHA Ne 15.16 o teme Juckyccus 1o TeopeTU4ecKuM
Haumenbliee u HanOoubIee 3HaUCHHE (PYHKINU BonpocaM. Penenue 3agau

UHAUBUYaNbHO

15 | KOHTPOJIbBHAS PABOTA Ne 5 o reme ®@opmyisl U Pemenne 3ana4 MHAUBUYaIbHO
npasmia quddepennuposanus. MccnenoBanue GyHKIMIA ¢
MOMOIIII0 TPou3BOAHON. Hanbounbliiee u HanMeHsbIIee
3Ha4YeHMs QYHKINN

16 TIPAKTUYECKUE 3AHATHUSA Ne 17.18 no Teme JucnyT no TeopeTUueCKUM BOIIpOcaM
CumMeTpust B IPUPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY Pemenne 3a1a4 HHANBUIYAIBHO C

TPYIIIOBBIM 00CY>K/I€HHEM UTOTOB

17 TIPAKTHUYECKOE 3AHATUE Ne 19 no teme I[onsarue Pewmenne 3anay ManpiMu rpynnamMmu
MPaBHIBLHOTO MHOTOTpaHHUKa. CBOWCTBA IIPaBUIIbHBIX
MHOTOTPaHHHAKOB

18 | IIPATKHMYECKUE 3AHATHA Ne 20.21 o teme Kpyrueiit cTon no TeopeTHuecKum
KomOuHanum reoMeTpu4eckux Te BonpocaM PenieHue 3anay kelic-

METOJIOM

19 [ IIPAKTHUYECKUE 3AHATHA Ne 22.23 o Teme Juckyccust 1o TeOpeTUIECKUM
Vcnionp30Banne KOMOWHAIIMHA MHOTOTPaHHUKOB M Tel BonpocaM. Pemenue 3agau
BpAICHNUA B IPAKTUKO-OPHEHTHPOBAHHBIX 3a7a4dax HUHAWBUIYAIBHO

20 | KOHTPOJIbHAS PABOTA Ne 6 o teme OOBEMEI U Pemienue 3aga4 nHIMBUAYATIBHO
TUTOIIAI TOBEPXHOCTH MHOTOTPAHHHUKOB U TEJI BPAIECHHS

21 TNIPAKTHUYECKAS PABOTA Ne 24.25 no teme Juckyccust o TeopeTuyecKum
I'eomeTpuuecknii CMBICI ONPEAEIEHHOTO HHTETPaa. BornpocaM Penienue 3anau
®opmyna Herorona - JleitOnua. WHIUBUAYAIBHO C IPYIIIOBBIM
Pemmenve 3a1a4 Ha IpUMEHEHUE UHTETPAIA ISl BEIYUCICHHUST | 00CYKAECHHEM
(pM3MUECKHUX BENINYMH U IIIOIIAAeH

22 | KOHTPOJIbHAS PABOTA Ne 7 o teme IlepBooOpa3Has Pewenue 3ana4 MHIMBUYaTBHO
¢ynaxuuu. [IpaBuna HaxoxaeHUA IepBooOpa3HbIX. Ee
MIPUMEHEHHE

23 | KOHTPOJIBHAS PABOTA Ne8 o teme Omnpenenenue Pemenue 3an1a4 MHAUBUYaIbHO
cTeneHHON GyHKIMH. Vcroib30BaHne ee CBOWCTB MPH
pelIeHny ypaBHEHNH 1 HEPaBEHCTB

24 | TIPAKTUYECKUE 3AHATUSA Ne 26.27.28 no Teme Kpyraslii cTOI 10 TEOPETUYECKUM
Pemenne nokasaTenbHbIX ypaBHEHMI METOIOM ypaBHUBaHUS K BompocaM Perienue 3anau keiic-
nokasaresel, MeToJIOM BBEICHUSI HOBOU NEPEMEHHOI], METOJIOM
¢yHKIIMOHATBHO-TpaduuecKuM MeTo1oM. Perenne
MOKa3aTeIbHbIX HEPABEHCTB

25 ' KOHTPOJIBHAS PABOTA Ne 9 o teme Pemenue Pewenue 3ana4 MHIUBUYATBHO

MOKa3aTeIbHbIX YPABHEHUI METOJJOM YPaBHUBAHUS
[IOKa3aTesed U METOJOM BBEJICHUSI HOBOW NIEPEMEHHOM.
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Pemenne nokasaTenbHbIX HCPABCHCTB

26 |[IPAKTUYECKUE 3AHATUA Ne 29.30.31 mo Teme JIMCKyCCHS TT0 TEOPETUIECKUM 6
[Iprmmenenwne norapupma. Jlorapudpmirdeckas crupaib B BonpocaM Pemienue 3anau
npupoje. Ee MmaremaTudeckne cBocTBa WHIUBHUIYAJIBHO C TPYIIIOBBIM
obcyxIeHneM
27 | KOHTPOJIbHAS PABOTA Ne 10 o Teme Perenue 3amau MHIUBUIYATEHO 2
Jlorapudmmueckas QyHkms. Pemenne npoctefmmx
Jorapu(pMUIECKUX ypaBHEHUH
28 |IIPAKTHYECKOE 3AHATHE Ne 32.33 no Teme Onepauuu | JIuCIyT O TEOPETUIECKUM BOIIPOCaM 4
C MHOXKECTBaMH. PellleHue npukiagHbIX 3a1a4 Pemienue 3amau HHIUBUAYAIBHO C
TPYIIIOBBIM 00CYXICHUEM UTOTOB
29 |IIPAKTHYECKHUE 3AHATUA Ne 34.35 o teme [lonatue | Kpyrislil cToJ IO TeOpEeTHUECKUM 4"
rpada. Ces3ublii rpad, nepeBo, uuki rpad Ha IIOCKOCTH BonpocaM Pemienue 3anau keiic-
METOJIOM
30 KOHTPOJIbBHAS PABOTA Ne 11 no Teme Onepanuu ¢ Pemenue 3ana4 MHIUBUYaIbHO 2
MHOXKecTBaMH. ONMCaHue PeasIbHBIX CUTYaIMi ¢ TIOMOILBIO
MHOXXecTB. [IpumeHeHne rpad)oB K peIIeHnIo 3a1a4
31 TIIPAKTHUYECKUE 3AHATUSA Ne 36.37 o Teme Juckyccust o TeopeTUIeCKuM 4
OTHOCHUTENbHAs YaCTOTa COOBITHS, CBOWCTBO €€ BorpocaM Penienue 3amau
ycroiunBocTH. CTaTHCTHYECKOE ONpPEENICHNE BEPOSITHOCTH. | HHAWBUAYAIBHO C TPYNIIOBBIM
O1eHKa BEPOSITHOCTH COOBITHS o0cyXIneHuem
32 TIPAKTUYECKUE 3AHATUSA Ne 38.39 no teme IlepBuunas PemeHue 3a1a4 MajJbIMU TPYIIIIAMU 4
00paboTka cTaTUCTHYECKUX JaHHbIX. ['paduueckoe ux
npezcTaBieHue. HaxoxxneHue cpeHUX XapaKTepUCTHK,
HaOJII0aeMbIX TaHHBIX
33 KOHTPOJIBHA PABOTA Ne 12 o Teme Da€MEHTRI Pemienue 3aga4 vHIUBUAYATIBHO 2
koMOuHaTOpuKH. COOBITHE, BEPOSITHOCTD COOBITHSL.
CroxeHne ¥ yMHOXKEHHE BEpOSITHOCTEH
34 | [IPAKTHUYECKUE 3AHATHA Ne 40.41.42.43 110 Teme Pewmenue 3a1a4 MHAMBUYAJIBHO C 8
Perenne TeKCTOBBIX 33124 NPO(ECCHOHAIEHOTO TPYIIIOBBIM 00CY>K/IEHHEM HTOTOB
CoZIep>KaHus
35 TIPAKTUYECKOE 3AHATHE Ne 44 o teme OOrue Pewenue 3anay MansiMu rpynnamMmu 4
METO/Ibl PEIICHNS] YPAaBHEHUH. Y PaBHEHHMS M HEPABEHCTBA C
MOJIyJIEM U C TIapaMeTpaMu
Hroro no kypcy 138
B TOM YHCJIC HHTEpPAaKTHBHOE oOyueHme™ | 32%*
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4. YCJIOBUSA PEAIN3ALINU TPOI'PAMMBI JUCIHHUTIJIMHBI

4.1. MartepuajJbHO-TeXHUYecKass 0a3a, HeoOXoAuMasi ISl OCYIIEeCTBJIEHUS
00pa30BaTeIbLHOIO NMpoLecca Mo JUCHUIINHE

Peanuzamnus nporpaMmbl TUCHHMIUIMHBI TpeOyeT Hamwuusl ydeOHOro KaOWHeTa
MaTEMAaTHKH.

O6opynoBanue yueOHOro KaOuHeTa:

- MOCaI0YHBIC MECTA MO KOJUYECTBY 00YUaIOIINXCS,;

- pabodee MecTO MpernoaaBaTes;

- KOMIUIEKT y4€OHO-HArISIAHBIX TTOCOOUIA;

- KOMIUIEKT 3JI€KTPOHHBIX BUIEOMATEPUAIIOB;

- 3aJ]aHUs JJI1 KOHTPOJIBHBIX paboT;

- mpoheCCUOHATEHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepHaJibl YIK3aMeHa.

Texaudeckue cpeacTBa 00yUeHU:

- IEPCOHATILHBIN KOMITBIOTEP C JIMIIEH3WOHHBIM ITPOrPaMMHBIM 00€CTICUCHUEM;

- MPOEKTOP C IKPAHOM.

4.2. IlepevyeHb HEOOXOAMMOI0 MIPOrPaAMMHOI0 O0ecneYeHust

1. Onepanuonnsie cucrembl: Windows 7, 10

2. Oducnsie mpunoxenus: OpenOffice, Adobe Reader, FileZilla, Kaspersky

3. CnyxkeOHoe mporpammHoe obecrieuenue: 7-zip, PyCharm, Math Type,
NanoCad, WinRAR, Git, Oracle Virtual Box, Google Chrome, FireFox, fAnnekc Opaysep,
Visual Studio Code.
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5. IEPEYEHb OCHOBHOM 1 l[pﬂO.JIHPITEJII;HOfI YUYEBHOU
JIUTEPATYPBI, HEOBXOAUMOM 151 OCBOEHUS JUCHUIIIUHBI
MATEMATHUKA

5.1. OcHoBHas IUTEpPATypa

1. bammakoB, M. M. Marematuka : y4eOHHMK IS CTYJACHTOB YUYPEKICHHM
cpeanero nmpodeccuonanbHoro odpazosanus / M. W. bammakoB. — 3-e uza. — Mocksa :
Axkanemus, 2025. — 284 c. — (OOmeoOpa3oBaTenbHble qucHUIUIMHEbL). — ISBN 978-5-
0054-2954-4.

2. bammakoB, M. N. Marematuka : snektponHHas dopma ydeOnmka / M.M.
bammakoB. — MockBa : Axkagemus, 2024. — (OOmeoOpa3oBaTesibHas MOJATOTOBKA B
yupexaenusx CITIO). — URL: https://academia-moscow.ru/catalogue/5395/706896/.

3. bammakoB, M. . Maremaruka. 3agauHuK : 3JIEKTpoHHas GopMa y4yeOHOro
nocobus / M. U. bammakoB. — MockBa : Akagemus, 2024. — (O61meobpa3oBarenbHas
MOJIrOTOBKA B YUPEXKIECHUAX CIIO). - URL: https://academia-
moscow.ru/catalogue/5395/706899/.

5.2 lonmosiHUTEJIbHAS JTUTEPATYypa

5.3. llepuoguveckue u3aHus

1. Maremarnka B LIKOJIE. — URL
https://dlib.eastview.com/browse/publication/92111

2. UsBectus BY30B. Maremaruxka. - URL:
https://dlib.eastview.com/browse/publication/7087

3. KBauT : HayuHO-momyisipHbI (Qu3MKO-MaTeMaTHdeckuil xypHain. — URL:

http://kvant.ras.ru

5.4. IlepeueHb pecypcoB HH(OPMAUMOHHO-TEJEKOMMYHUKAIIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX JIJISI OCBOCHUSA M CHUIITIHHBI

eKTPOHHO-0u0IHoTeYHbIe cucTemMbl (IBC)

1. O9bC «BOOK.ru» [yueOHas  nurTeparypa, xkypHamei]. —  URL:
https://www.book.ru.

2. Db OHMIl «Axagemus» [y4eOHbIE H3MaHHUS TIO O0O0IIE0Opa30BATEILHBIM
quciummaam - CIIO g mepBoro  kypca, BrkimwodeHHbix B ®IIY]. — URL:
https://academia-moscow.ru/elibrary/.

3. OBC «YuuBepcuterckas 6HMOIMOTEKa OHIAWHY» [yueOHbIe, HAyYHbIC U3aHMS,
NEPBOMCTOYHUKH, XYOKECTBEHHbIE MMPOU3BEICHUS PA3IUYHBIX MU3ATENbCTB; KYPHAJbI;
KOJUIGKIIMSI MeJua-MaTepuasoB: ayAUOKHUTH, ayAuo(aiibl, BUACOKYPCHI, SKCIpecc-
NOJATOTOBKA K JK3aMEHaM, IpPE3EHTAallMH, TECThl, KapThl, OHJIAWH-3HIUKIONEIUH,
cnoBapu|. — URL: http://www.biblioclub.ru/.

4. DOBC «ZNANIUM)» [yueOHble, HayyHbIe, CIPABOYHbIE, HAYYHO-TIOMYIISIPHbIE
W3JIaHMS PA3IMYHBIX U3/1aTeIbCTB, )KypHaIbl|. — URL: https://znanium.ru/.

5. ObC  «Jlamp»  [yueOHble, HayuHble  M3JaHHUA, IEPBOMCTOUYHUKHU,
XYIOXXECTBEHHbIE IPOU3BENEHUS Pa3IUYHBIX U3AarenscTB; KypHambl]. — URL:
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http://e.lanbook.com/.
6. OOpazoBarenbHas miathopma «lOpailit»y [yueOHMKHM W ydeOHBIE MOcoOUs
nsnarenbcrBa «tOpaitit», Mmenna-matepuainsl, TecThbl]. — URL: https://urait.ru/.

IIpodeccuonanbHble 0a3bl JAHHBIX

1. BupryanpHbplii unTanbHbIi 3a1 POCCHICKON TroCymapCcTBEHHOM OMOIHMOTEKU
(PI'B). — URL.: https://1diss.rsl.ru/.

2. HamumonanpHasg diekrpoHHas OuoOnumoreka (HDOB) [Bxiarouaer DiaeKTpOHHVIO
ounbauoreky gucceprauuii PI'B] : [denepanbHas rocymapcTBeHHAs MH(OpMAIMOHHAS
cucreMa MunucrtepctBa KyapTypbl PD]. — URL: https://rusneb.ru/_(noanwviti docmyn k
obovexmam HOB — 6 10xanvHol cemu ¢ KomMnoviomepos Oubauomexku puiuaia).

3. Hayunas snekrponHas 6ubnanoreka «eLIBRARY.RU» [poccuiickue HaydHbIE
KypHanbl, TpyAbl KoHpepeHumil; Poccuiickas HamuvoHaiabHas 0a3a JaHHBIX HAay4YHOI'O
uutupoBanus (PMHLI)]. — URL: http://www.elibrary.ru/.

4. VYuausepcanbHble 6a3bl qaHHBIX_«MBUCy» [poccuiickue HayYHBIC KYPHAIIBI IO
BOIIpOCAM II€JArOTMKH M 00pa3oBaHUs, YKOHOMHKH M (DHMHAHCOB, HMHGOPMAILMOHHBIM
TEXHOJIOTHSIM, DKOHOMHUKE M IPEANPHUHUMATEILCTBY, OOIECTBEHHBIM U I'YMAaHUTAPHBIM
HayKaM, HHIUBUAVaAIbHbIe n3nanusa, Bectuuku MI'Y, CIIOIY., cTaTuCTHYECKHE U3AaHUS
Poccunm u ctpan CHI']. — URL: https://eivis.ru/basic/details.

5. TlomHoTekcTOBas  KOJUIEKIMS  KypHajgoB  Ha  1iatdopme  PIIHH.

HammonaneHas  muardopma  OEpUOAMYECKHX  HAyYHBIX  m3mangmi. —  URL:
https://journals.rcsi.science/.
6. Oobmepoccuiickuii mopran «Math-Net.Ru» : wHbOpmanmoHHas cucTema

JOCTyNna K HayyHOW WHH(OpMalLuMu 10 MaTeMmaTuke, Qusnke, HHGPOPMAIMOHHBIM
TEXHOJIOTUSIM M CMEKHBIM HaykaM / Martemarnueckuii ”HCTUTYT uMeHu B. A. CtekioBa
PAH. — URL: http://www.mathnet.ru/.

7. Ilpesnnenrtckas ouoanorexka uM. b.H. Expimmaa. — URL: https://www.prlib.ru/.

HNudopmanmnoHHbIe CIPABOYHbIE CHCTEMBI
1. Konucynerantllnioc: cnpaBoyHasi mpaBoBasi CUCTEMa (QOCHYN — 8 JIOKAIbHOUL
cemu ¢ Kkomnviomepos bubuomexu huiuaia).

Pecypchbl ¢cBOOOAHOTO J0CTYyNA

1. OdunmansHbIil UHTEPHET-TIOPTAN MpaBoBoil MHPopMaluu. ['ocyaapcTBeHHas
cuctema npaBoBoit uHpopmanuu. — URL: http://pravo.gov.ru/

2. Koncynbrantllmoc : HekomMMmepueckass MHTEpPHET-BEpCHsl  CIIPaBOYHOM
MPaBOBOI1 CHUCTEMBI. - URL:
https://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cm
edium=button.

3. MuHucTepcTBO HayKu W BbIciiero obOpaszoBanusi Poccuiickoit ®epepauuu
(MunoOpnayku Poccun) - opunmansusrii caiit. — URL: https://www.minobrnauki.gov.ru

4. MunucrepcTBo npocsenienus Poccuiickoit denepanun - opunnaibHbINA CalT.
— URL: https://edu.gov.ru

5. Dlopran «Kynprypa.P®» : rymMaHWUTapHBIA NPOCBETUTEIBCKUN MPOEKT,
HOCBSIICHHBIM KyabType Poccum [KMHO, My3€M, MY3bIKa, TEaTpbl, APXUTEKTYpa,
JauTepaTypa, NEPCOHBl, TPAJAULIUHU, JEKIMU-OHIANH] : cailT / MUHUCTEPCTBO KYJIbTYpPbI
P®. — URL: https://www.culture.ru/.
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6. CmopaBoyHo-uHpOpManMOHHBIH mopTan «['pamoTa.py» / MuUHHCTEPCTBO
mU(ppPOBOrO  Pa3BUTHS, CBSI3M U  MacCOBbIX KommyHukanumih P®. — URL:
http://www.gramota.ru/.

7. JlexktopuyM [pazmen «Menuatekay — OTKDPBITBIA BUACOAPXUB JIEKIIMH Ha
DYCCKOM __ sI3BIKE]: o0OpasoBaTenbHas iatdhopma : CaiT. —  URL:
https://www.lektorium.tv/medialibrary.

8. Hayunas snextponHas 6ubnuorexa «KubepJlennnka» [poccuiickue Hay4qHbIC
xypHansl|. — URL: http://cyberleninka.ru/.

9. Dbounbias poccuiickas SHIMKIONEANS: [JIEKTpOHHAs Bepcusi| / MUuHUCTEPCTBO
kyiaeTypel P®. — URL: https://bigenc.ru/.

10. JIuarsuctnueckuii mpoekt «CJIOBAPU.PY» / MHCTUTYT pyccKOro S3bIKa
uM. B. B. Bunorpagosa PAH. — URL: http://slovari.ru/start.aspx?s=0&p=3050.

CoOcTBeHHBIE JJIEKTPOHHbIE 00pa3oBaTe/ibHble M HH(POPMALMOHHbIE
pecypcbl

baza undpopmanmonnsix norpednocteit [Kyol'Y u ¢ununanos] (pazdenvi: Hayunvie
nyonukayuu — npenooasameneil  u - ooyuaowuxcsa;,  Hugopmayus 06  yuacmuu
npenodagamenell U 00YUAIOWUXCA 6 HAVYHLIX KOHQepenyusax, Tembl GbINYCKHbIX
keanuguxayuonuvix pabom cmyoeumos). — URL: https://infoneeds.kubsu.ru/infoneeds/.

DneKTpoHHas oubnuoreka MH(}OPMAIIMOHHBIX pecypcoB ¢bunmnana
[KyoI'Y B r. CnaBsincke-Ha-Ky6anu]. — URL: http://sgpi.ru/bip.php.

[Toctymenust nutepaTypbl B OuOMMOTEKH (UIMATIOB : [3JEKTPOHHBIM KaTayior

OnbIMOTEK ¢bunuanon KyoI'V]. — URL:
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDbé&idb=1.
DNeKTpOHHas o6ubnuoreka TPYZAOB Y4EHBIX Kyor'y. — URL:

http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6.
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6. METOANYECKHUE YKA3AHUA IS OBYYAIOLIUXCA
11O OCBOEHHIO JUCIUIIJINHbI

HNucuumvHa «MaTteMaTuka» HaiejleHa Ha GopMUpoOBaHHE MPOodeccHOHATBHBIX
KOMIIETCHIINH, TAKUX KaK CIIOCOOHOCTh JICMOHCTpAllMM  OOIIEHAYYHBIX 0a30BBIX
3HAaHWUW €CTECTBEHHBIX HAyK, MATEMAaTHUKH, TOHUMAHHE OCHOBHBIX ()aKTOB, KOHIICTILIMH,
MIPUHIUIIOB TEOPHIA.

OOyueHne CTyACHTOB OCYIIECTBISICTCA MO TPATUIIMOHHON TEXHOJIOTUU (JICKIIUH,
NPAKTUKN) C BKIIOYEHUEM MHHOBALIMOHHBIX 3JIEMEHTOB.

C TOYKM 3peHHUs UCHOIb3YEMBIX METOAOB JICKIIUU MOAPA3AECISAIOTCS CIEAYIOIINM
oOpa3zom: HHPOPMAIMOHHO-OOBSACHUTEIbHASL JICKIIMS, IMOBECTBOBATEIbHAS, JICKIIUA-
Oecena, mpoOIeMHast JICKIUA U T. 1.

YcTHOE — M3NmoKeHMe — ydyeOHOro  marepuaiga  Ha  JIEKUMH  JOJDKHO
KOHCIIEKTUpoBaThcsA. CllymaTh JICKIUIO HY)KHO YMETh — MOAJIEPKUBATh CBOE BHUMAHUE,
NOHATh M 3allOMHUTH YCJBIIIAHHOE, YJIOBUTH TMay3bl. B mpoiecce H3I0KEHUS
IpernojaBaTesieM JEKUUU CTYACHT JOJDKEH BBIICHUTh BCE HEMOHSITHBIE BOIPOCHI.
3anuchiBaTh  COJAEpKAHHE JIEKIIMM HYXHO 00s3aTENbHO — 3allUCH  MOMOTaloT
MOJIIEP’)KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHUIO M 3alIOMUHAHUIO YCIBIIIIAHHOTO,
IOPUBOJUT 3HAHUWE B CHUCTEMY, CIYyXaT ONOpOM Mg mepexoaa K Oosee TIyOOKOMY
CaMOCTOSITEIbHOMY U3YUYEHHUIO MPEIMETA.

Meroanueckrue peKOMEHAANH [0 KOHCIEKTUPOBAHUIO JICKIIAM:

— 3aIUCh JIOJKHA OBITH CUCTEMHOM, MPEACTABISTh COOOM COKpaIEHHBIN BapUaHT
Jexkuuu npenogaBaTens. HeoOxonumo ciymarbh, 0O0QyMbIBaTh U 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BeNETCS OYeHb OBICTPO, YETKO, MO BO3MOXHOCTA KOPOTKHUMHU
BBIPOKCHUSIMU;

— He IMpeKpamias CciaymaTh [pernojaBaTeNs, HYKHO 3aluchiBaTh TO, YTO
HEOoO0X0AMMO ycBOMTh. Henp3s 3amuchiBaTh cpa3y Jk€ BBICKa3aHHYIO  MBICIIb
npenojaBaTes, cielyeT €€ MOHATh M IMOCJe 3TOro KpaTKO 3amucaTb CBOMMHU CIIOBaMHU
WIM CJIOBaMU IpenojaBatens. BaxHo, 4ToObl B Hel HE ObLT MOTEPSIH OCHOBHOM CMBICT
CKa3aHHOTO;

—MMEHA, 1aThl, Ha3BaHUs, BbIBO/IbI, ONPEJECIICHHS 3alIUChIBAIOTCS TOUHO;

—cieayeT oOpaTUTh BHHUMaHWE Ha OQOpMIICHHE 3amucH JIeKIuu. i Kaxaoro
npeaMera 3aBoauTca oOmias TeTpaab. OTIMYHBIM OT OCTaJbHOTO I[BETA CIEAYET
BBIICIIATE OTJAEIBHBIE MBICIM M 3arojOBKH, COKpAIlaTh OTAEIBHBIE CJIOBA U
NpPEJIOKEHUs, HCIIOJIb30BaTh YCIOBHbIE 3HAKHM, OYKBBI JIATUHCKOTO M TPEYECKOTO
anQaBUTOB, a TAK’KE€ HEKOTOPBIE MPUEMBI CTEHOTPA(UUYECKOTO COKPAILIEHUS CIIOB.

[IpakTnyeckue 3aHATHA 110 IUCUUIIINHE «MaTeMaTuKa» IPOBOASTCS 10 CXEME:

-YCTHBII OIIPOC IO TEOPUHU B HAaYaJle 3aHATHS;

-paboTa B rpynmnax rno pa3peieHuio pa3InuHbIX CUTYaIUi 10 TeMe 3aHATHUs;

-pelieHne NpakTUYeCKUX 3aj1ay;

-UHAUBUyalIbHbIC 3aaHuUs JUIsl IOJITOTOBKU K MPAKTUYECKUM 3aHATHSIM.

[lenp mpakTUYECKOTO 3aHATHUS - HAYYUTh CTYACHTOB MPUMEHSTh TEOPETHUECKHE
3HAHMS MPU PEIICHUU MPAKTUYECKUX 3a/1a4 Ha OCHOBE peajbHBIX JAHHbBIX.

Ha npaktudeckux 3aHATHIX Tpeo0IaialoT CIeyI0mue METOIbI:

-BepOanbpHbIe (TIPe0OIaaloNuM METOIOM JIOJKHO OBITh OOBSICHEHHE);,

-MpakTUYecKue (MMCbMEHHbIE 3aHUs], TPYIIOBBIC 3a/1aHUA U T. I1.).
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BaxHBIM /17151 CTyIeHTA SBIISIETCS YMEHHE PAllMOHAIBHO TOI0MPATh HEOOXOAUMYIO
yaeOHyro JurepaTrypy. OCHOBHBIMU JIUTEPATYPHBIMUA UCTOUHUKAMH SIBIISTFOTCSI:

— oubnuoteunsie Gpouapl punuana Kyol'Y;

— DJIEKTpOHHAasg OMOIMOTeUHas cucTeMa «YHUBEpPCUTETCKas OubOIuMoTeka OH-
JIaiHy;

— 3JIEKTpOHHAast OubnuoTeyHas cucteMa M3garensctBa «JIanby.

[Touck kHUr B OMOIMOTEKE HEOOXOAUMO HAYMHATH C M3YYECHUS MPEIMETHOTO
Karajora M CO3/JaHMs CIUCKA KHUT, MOCOOMH, METOAMYECKHX MaTepuajoB IO TeMeE
U3YYCHHS.

[IpocMOTp KHUTH HAUYMHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOIIETO MOocae 00JI0KKH.
Ha HéM OOBIYHO MMOMENIAIOTCS BCE OCHOBHBIC JIaHHBIC, XApPAKTEPU3YIOLIUE KHUTY:
Ha3BaHWE, aBTOp, BBHIXOJHBIC NaHHBIC, NaHHBIE O TepeusgaHuu U T.0. Ha oOopote
TUTYJABHOTO JIMNCTA AAETCS AHHOTAIMSA, B KOTOPOW YKa3bIBa€TCS TEMAaTHKa BOIPOCOB,
OCBEIIEHHBIX B KHUTE, OMpEAeNseTcs Kpyr uyuTaTelield, Ha KOTOpBIM OHAa paccuuTaHa.
Bompmioe 3HadueHne WMEET TMPENWCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHUTATEIsl C
JMYHOCTBIO aBTOpa, WCTOPHEH CO3/IaHWs KHUTH, PacKpbIBaeT coaepkanue. [Ipouns
NPEIMCIOBHE U TOJY4YUB 0OIlee TMpeCcTaBieHHEe O KHUTE, CIeAyeT OOpaTUThCS K
ornasieHnto. OrjaBieHHe KHUTH 3HAKOMHUT 00y4aeMOro ¢ COAEpKaHUEM U JIOTUYeCKOU
CTPYKTYPOH KHHUTH, IIO3BOJISICT BBIOPATh HYXXHBIM MaTepuai Ui U3ydeHus. [ o1 u3gaHus
KHUTH TIO3BOJIICT CYAWTh O HOBHM3HE Marepuaia. Yem dyamne KHUTA H3MAETCSA, TEM
OOJBIIIYI0 IIEHHOCTh OHA MpeJAcTaBiisieT. B KHUre MOTYT OBITH MpUMEYaHUs, KOTOpHIE
coJlepKaT pa3IuyHbIEe JOMOJHUTENbHbIE cBefeHHs. OHM MedaTaioTcsi BHE OCHOBHOTO
TEKCTa W PA3bACHAIOT OTACIbHBIC BOMPOCHL. [IpeamerHbie W andaBUTHBIC yKa3aTeld
3HAYUTENHHO 00JIEr4aoT MOBTOPEHUE U3NI0KEHHOTO B KHUTE MaTepuaia. B KoHIle KHUTH
MOJKET pacIioyiaraThCs BCIIOMOTAaTeNbHBIN Martepuan. K Hemy O0OBIYHO OTHOCATCSA
WHCTPYKIIUH, TIPUIIOKEHUS, CXEMbI, CHTYaI[HOHHBIC 3a/1a4, BOIIPOCHI JJISI CAMOKOHTPOJIS
U T.J.

Jljis jydinero mpejcTaBiICHHs] W 3alIOMMHAHUS MaTepuala 1eJIeco00pa3HO BECTH
3aMMCH WM KOHCTIEKTHI PA3IMYHOTO COJCPKAHMS, & IMEHHO:

— TIOMETKH, 3aMECUaHUs, BBIICIICHUE TJIABHOTO;

— TUJIaH, TE3UCHI, BHITUCKU, ITUTATHI;

— KOHCTIEKT, pabouasi 3arnuch, pedepar, J0KIaJ, JeKIHUs U T.1.

Yurarh y4eOHUK HEOOXOIUMO BIyMUYHWBO, BHUMATEIHHO, HE IMPOITYCKas TEKCTa,
cTapasich MOHATh KOXKIyI0 (pasy, OJHOBPEMEHHO pa30upasi MpUMEpPHI, CXEMbl, TAOJIUIIbI,
PUCYHKH, IPUBEEHHBIEC B YUeOHUKE.

OmHuM ¥3 BaXHEUIIMX CPENCTB, CHOCOOCTBYIOIIMX 3aKPEIJICHUIO 3HAHUM,
ABIIAETCA KpaTKas 3aluCh IPOYUTAHHOTO MaTepuajla — COCTABJIEHHE KOHCIIEKTA.
KoHcniekT — 3TO KpaTKoe CBSI3HOE M3JIOKEHHE COJCPIKAHUS TEMbI, YYCOHHKA WM €T0
qacTu, 0e3 moAapoOHOCTe M BTOpOCTENEHHBIX naetaneil. [lo cBoeil cTpykrype u
MOCJIEZIOBATENIbHOCTH KOHCIIEKT JOJDKEH COOTBETCTBOBATH IUIaHY ydyeOHuka. [loaTomy
B2)XHO CHAayaJia COCTAaBUTh IUIaH, a IOTOM MUCaTh KOHCIEKT B BUJEC OTBETA Ha BOMPOCHI
wiana. Ecnm yueOHUK pasnenéH Ha HeOOJbINHE O3arjaBiICHHBIC YacTH, TO 3aroJOBKU
MOJKHO pacCMaTpUBaTh KakK IyHKTHI IUIaHA, & U3 TEKCTa KAKIOW YacTH CIEIYeT 3alucaTh
T€ MBICITU, KOTOPbIE PACKPBIBAIOT CMBICI 3ar0JI0BKa.

TpeboBanus K KOHCIIEKTY:

— KPaTKOCTh, CXKATOCTh, IIEIECO00Pa3HOCTh KaXI0T0 3aIMHCHIBAEMOTO CJIOBA;
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— COJIEPKATEIIbHOCTh 3aIllMCH- 3alMCBIBAEMbIE MBICTIH CIIEAYeT (OPMYIHPOBATH
KpaTko, HO 0e3 ymepba mns cmbicia. OO0bEM KOHCIEKTa, KaK TPABHIIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOET OBITh KaK MPOCTBIM, TaK U CIOXKHBIM IO CTPYKType — 3TO
3aBHCHUT OT COJEPKAHUSI KHUTU U LIeJIN €€ N3YUYECHHUS.

MeTtonnueckrue peKOMEHIALNN 110 KOHCTIEKTUPOBAHHUIO:

— MpEeXJe YeM HauaThb COCTABJSATH KOHCIIEKT, HY’)KHO O3HAKOMHUTBHCA C KHUIOW,
IPOYMUTATh €€ CHaYyalla 0 KOHLA, IOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETpaJay 3alUCBhIBAIOTCS Ha3BaHWE KOHCIEKTUPYEMOM KHUTU U UMS
aBTOpPA, COCTABIIAETCS IIAH KOHCIIEKTUPYEMOT'O TECTA;

— 3aMUCH JIy4Yllle JeliaTh MPH MPOUYTEHHWHU HE OJHOTO-ABYX ab3aleB, a IeJoro
naparpadga Wiu IJ1aBbl;

— KOHCIIEKTHPOBAHUE BENETCSA HE C LIETIbI0 UMETh ONPENECIEHHBIN 3alUCH, a IS
Oojiee TMOJHOTO OBJAJACHUS COACPKAHUEM HU3Y4aeMOro TEKCTa, MO3TOMY B 3aIUCAX
OTMEUYAeTCs M BBbIAENSAETCS BCE TO HOBOE, MHTEPECHOE M HYKHOE, YTO OCOOEHHO
MPUBJIEKIIO BHUMAHUE;

— TIOCIIe TOTO, KaK CJeJlaHa 3aluch cojepkaHus mnaparpada, TJaBbl, CIEIyeT
nepeunuTaTh e€, 3aTeM CHOBa o0OpalmiathCs K TEKCTY M MPOBEPUTH ce0s, MPABWIBHO JIU
U3JI0’KEHO COJEpKaHue.

TexHrKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTHPYS KHUTY OOJbIIoro o0béMa, 3amuch CIEAyeT BEeCTH B OOIIei
TETpau;

— Ha KaXJIO0M CTpaHUIIE CJIeBa OCTAaBJAIOT NOJISI MMPUHOW 25-30 MM i1 3amucu
KOPOTKHUX M0/13aT0JIOBKOB, KPATKUX 3aME€UaHUil, BOIIPOCOB;

— KaXKJ1asl CTaHUIIa TETPaId HyMEpYyeTcs;

— JUJIS1 TIOBBIIICHUSI YUTAEMOCTHU 3aIIMCU OCTAaBIISIOT MHTEPBAJIBI MEKY CTPOKAMH,
ab3a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKHU;

— IIpU KOHCIEKTUPOBAHWU IIMPOKO HCIOJNB3YIOT pa3IW4HbIE COKpALIEHUS MU
YCIIOBHBbIE 3HAKH, HO HE B yuiepO CMBICTY 3alMCAHHOTrO. PexomeHayeTcss MpUMEHSTH
o0uieynoTpeOuTeNbHbIE COKpalleHHs, Hampumep: M.0. — MOXKeT ObITh; Troc. —
rOCYIapCTBEHHBIH; /1.0. — JOKHO OBITh U T.1I.

— He cleAyeT COKpalmaTh HWMEHAa M Ha3BaHWA, KpPOME OYEHb YacTo
MOBTOPSIOLIUXCS;

— B KOHCHEKTE HE JOJDKHO OBITh MEXaHMYECKOro MepernuchbiBaHUS TEKCTa Oe3
IPOJYMBIBaHHUS €r0 COAEPKAHUSI U CMBICIIOBOTO aHAJIM3A.

Jlns Hanucanus pedepara HeoOXoouMO BbIOpaTh TEMy, COINIacoBaThb €€ ¢
npernojaBareieM, IMo100paTh HECKOIbKO HCTOYHMKOB IO TEME, BBINOJIHUTH aHAJINU3
UCTOYHUKOB IO PEIICHUIO0 MpOoOJIeMbl, 0OOCHOBAaTh CBOIO TOYKY 3PEHHUS Ha pELICHHE
poOIeMBbl.
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7. OHEHOYHBIE CPEJACTBA J1JISI KOHTPOJIA YCIIEBAEMOCTHU

7.1. [IaciopTt (pOHAA OLIEHOUYHBIX CPEICTB

Kon xonTponupyemoit

Ne HaumeHoBaHHE OLIEHOYHOTO
KonTtponupyemsie pa3nens! (TEMbI) AUCIUATUTHHBI KOMITCTEHIIHU
/i cperncTBa
(wn ee JacTh)
OK-01 OK-02
1. [ToBTOpeHme Kypca MaTeMaTHKH OCHOBHOH IITKOJIBI OK-03 OK-04 OK-05 Kontponsnas padora
OK-06 OK-07
2 [IpsiMBIE U TVIOCKOCTH B IPOCTPAHCTBE OK-01 Kontponsnas padora
) OK-03 OK-04 OK-07
3 KoopauHaTbl 1 BEKTOPHI OK-02 KonrponbHas padbora
) OK-03 OK-04 OK-07
OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE OK-01 OK-02
4. P OK-03 OK-04 OK-05 KontponbHas pabora
OK-06 OK-07
OK-01 OK-02 I
5. | Kommuexcisie uncra OK-03 OK-04 OK-05 paireeia
OK-06 OK-07 (;mabopatopnas) pabota
OK-01 OK-02
6. [IpousBonHas QyHKIWH, €€ TPUMEHEHHE OK-03 OK-04 OK-05 KontponpHas padora
OK-06 OK-07
OK-01 OK-02
7. MHOrorpaHHUKH U Teja BpalleHUs OK-03 OK-04 OK-05 KontponpHas padora
OK-06 OK-07
OK-01 OK-02
8. [lepBooOpa3Has GyHKINH, e¢ IPIMCHEHHE OK-03 OK-04 OK-05 Kontponpnas pabora
OK-06 OK-07
9 Crenienn u kopHH. CTeneHHast QyHKIUSL OK-01 OK-02 OK-03 KonrponbHas padbora
) OK-04 OK-05 OK-07
10. | IMokasaTenbHast GyHKIMS 85:8411 8?:8? 8?:8; KourposbHas pabora
OK-01 OK-02
11. | Jlorapudmer Jlorapupmudeckas QyHKIHSL OK-03 OK-04 OK-05 KontponpHas padora
OK-07
OK-01 OK-02
12. | MHoxecTBa. D1eMeHTHI Teopuu rpadoB OK-03 OK-04 OK-05 Kontponsnas pabora
OK-06 OK-07
OeMeHTH KOMOMHATOPHKH, CTATUCTUKH U TEOPUHU OK-01 OK-02
13. < ’ OK-03 OK-04 OK-05 KonTponbHast pabota
BEPOSATHOCTEH
OK-07
OK-01 OK-02 IIpakTuueckue
14. | YpaBHeHUs U HEpABEHCTBA OK-03 OK-04 OK-05 (1a60paTOpEEIE) 3AHATHA
OK-06 OK-07

7.2. Kputepum oueHKH 3HAHU

KoHntponr W oOlleHKa pe3yabTaToB

OCBOCHH JUCHUIIINHBI

OCYIICCTBIIACTCA

IperoiaBaTesieM B MPOIECCe MPOBEACHHS MPAKTHUECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TECTHPOBAHMUS, & TAK)KE BBHIMOJIHEHUSI 00YJaIOIUMICS HHIUBUAYATbHBIX CAMOCTOS TEIbHBIX
3aJaHui.
Tect. Cuctema cTaHAAPTU3UPOBAHHBIX 3a/IaHUH, TIO3BOJISIONIAs aBTOMATU3HPOBATh
npoIeIypy M3MEPEHHs YPOBHsI 3HAHWW M yMEHUU oOydaromierocs. TecT OIeHHMBAeTCs 10
KOJIMYECTBY MPABUIBHBIX OTBETOB (HEe MeHee 60%).
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Kpurepnu oneHkH 3HAHUI CTYAEHTOB B LIeJIOM 110 JMCHMILJIMHE:

«OTJIMYHO» -  BBICTABISIETCS  CTYJIEHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHUCTEMAaTU3UPOBaHHbIE, INIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AMCLUIUIMHBI U YMEHUE
YBEPEHHO NPUMEHATh MX HAa NPAKTUKE MPU PELIEHUU KOHKPETHBIX 3a]ad, CBOOOJHOE U
paBWIbHOE OOOCHOBAHME MPUHATHIX PELICHUM;

«XOPOLIOY» - BBICTABIISETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET MaTepuaj, rPaMOTHO U,
[0 CYLIECTBY, M3JaraeT ero, ymMeeT NPUMEHATh INOJyYeHHbIE 3HAHUS Ha IpaKTHKE, HO
JIOITYCKAeT B OTBETE WJIM B PEIICHUH 33]1a4 HEKOTOPbIE HETOUYHOCTH;

«YHAOBJIETBOPHUTEJBHO» - BBICTABIISIETCS CTY/IEHTY, [TOKa3aBIIeMY (parMeHTapHbINI,
Pa3pO3HEHHBIM XapakTep 3HAHUN, HEJAOCTATOYHO HpPaBUIIbHBIE (DOPMYIHPOBKH Oa30BBIX
NOHATHM, HAPYIIEHUS JIOTMYECKON MOCIEI0BATENIbHOCTH B H3JIOKEHUHM MPOrPaMMHOIO
MaTepuajga, HO TpPU 3TOM OH BIAJEET OCHOBHBIMU pa3JelaMH Y4YeOHOM MpOrpamMmbl,
HEOOXOAMMBIMHU /IS JAJIbHEHIIEero 00y4eHNs. U MOXKET IPUMEHSTh OJyYEHHbIE 3HAaHUS 110
o0pasily B CTAaHJAPTHOM CUTyaluy;

«HEYJ10BJIETBOPHUTEJIbHO» - BBICTABIISIETCS CTYACHTY, KOTOPBIM HE 3HAaeT Oobluel
YacTU OCHOBHOT'O COJEpKaHHs y4yeOHOH mporpamMmbl JUCHMILIMHBI, JOIMYyCKaeT rpyoOble
omMOKH B (pOpMYNIHPOBKaX OCHOBHBIX MOHSATHH TUCHMILIMHBI U HE YMEET HCIIOJIb30BaTh

MOJIYUYCHHBIC 3HAHUS ITPU PCHICHUH THUIIOBBIX IIPAKTUYCCKUX 3aJa4.

Odmasi/mpodeccuoHaabHast Pa3nen/Tema Tun oueHoYHbIX
KOMIIETEHITHsI MepPONPUSITUS
OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

penieHus 3anad
po¢eCcCHOHANBHON NS TeIPHOCTA
MPUMEHHUTEEHO

K Pa3IMYIHBIM KOHTEKCTaM

P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4 Temn1 4.1,4.2,4.3,44,4.5,4.6, 4.7 I1-o/c,
438,49,4.10,4.11

PS5, Temrr 5.1, 5.2

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

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/¢,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,

YcrHbli onpoc
MartemaTH4eCKHi TUKTAHT
WnnuBunyansHas
camocTosTeNbHas padoTta
[IpencraBnenue
pe3yIBTaTOB
MPaKTUIECKUX padoT
3amura TBOpUECKUX paboT
3amuTa WHIUBUYaTbHBIX

7.15,7.16,7.17 MIPOEKTOB
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponbnas pabota
P9, Temnr 9.1,9.2,9.3,9.49.5 Brinonxenue
P 10, Temsr 10.1, 10.2, 10.3, 10.4 9K3aMEHAI[MOHHBIX
P11, Temsr 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 3aJaHui
11.6 T-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,
14.6
OK 02. Hcmnonb30Bath P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

COBPEMEHHBIE CPEJICTBA NTOUCKA,
aHaM3a ¥ HHTEPIpeTanun
nHpOpPMALNH, U
MHPOPMALMOHHBIE TEXHOJIOTHU
JUIS BBITIOJIHEHUS 3a]a4
npodeccroHaNBbHO IeaTeTbHOCTH

P2, Temn1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6

P 3, Temn1 3.1, 3.2, 3.3 [1-0/c, 3.4

P4, Temnl 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, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
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 11-
0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16,7.17

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

P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

YerHbli onpoc
MatemaTuuecKuil AMKTaHT
WnauBunyanbHas
camocTosTeNbHas paboTa
[IpencraBnenue
pe3yIbTaToOB
MPaKTHYECKUX padoT
3amuTa TBOpUYECKUX padboT
3ammra HHIUBUAYAIbHBIX
MPOEKTOB

Kontponsnas pabora
Beinonnenue
9K3aMEHAIMOHHBIX
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P11, Temsr 11.1,11.2,11.31-0/c, 11.4,11.5, 3aJaHAH
11.6 TT-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 [T-o/c,
13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c,
14.6
OK 03. [Inanuposats u P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

peann3oBBIBaTH COOCTBEHHOE
npodeccroHabHOE U TIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO

JeATeIbHOCTD B
npodeccHnoHaNBHOM chepe,
UCIIONB30BATh 3HAHUS 110
(hMHAHCOBON TPAMOTHOCTH B
Pa3IMYHBIX KH3HECHHBIX
CHUTYaLHUsIX

P2, Temnr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temsr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
48,49,4.10,4.11

PS5, Temrr 5.1,5.2

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

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
0/c,7.8,7.9,7.10 I1-o/c, 7.11,7.12, 7.13, 7.14,
7.15,7.16,7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 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 I1-0/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 IT-o/c,
13.6

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

YcrHbli onpoc
MaremaTtnueckuii JUKTaHT
WnnuBuyansHas
camocTosTeNbHas pabora
[IpencraBnenue
pe3yNIbTaTOB
MPaKTHIECKUX padoT
3amuTa TBOpUECKUX paboT
3amuTa HHIUBHIYaIbHBIX
IIPOEKTOB

Kontponbnas pabora
Beinonnenue
9K3aMCHAIIlMOHHBIX
3alaHui

OK 04. DddexTuBHO

B3aUMO/IeiicTBOBATh U paboTaTh B

KOJUJICKTUBC U KOMAHAC

P1,Temal.1,1.2,1.31I1-0/c, 1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6

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

P4, Temnt 4.1,4.2,4.3,4.4,45, 4.6,4.7 I1-o/c,
4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/c,
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,

TectupoBanue

YcrHsli onipoc
MaremaTuyecKuil AMKTaHT
WunuBunyansHas
camocTosATeNbHas padoTa
IIpencraBnenue
pe3yIbTaToOB
MPaKTHYECKNX padoT
3amuTa TBOpUYECKUX PadboOT
3amura HHIUBUIYaIbHBIX

7.15,7.16,7.17 MIPOEKTOB
P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Kontponpnas padora
P9, Temp1 9.1,9.2,9.3,9.49.5 Brmosnenne
P 10, Temsr 10.1, 10.2, 10.3, 10.4 9K3aMEHAI[MOHHBIX
P11, Temsr 11.1,11.2, 11.3 T-0/c, 11.4, 11.5, 3a/IaHUH
11.6 IT-o/c, 11.7
P12, Temnr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TT-o/c,
13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6
OK 05. Ocy1ecTBisITh YCTHYIO U P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5,1.6 TectupoBanue

IMACbMCHHYIO KOMMYHUKAIIUIO Ha

TOCyAapCTBEHHOM S3bIKE

Poccuiickoit @enepanun ¢ yueTom
0COOCHHOCTEH COIMAIBLHOTO U

KyJbTYPHOI'O KOHTEKCTa

P2, Temnr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6

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

P 4, Temn1 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, Tempr 5.1, 5.2
P1,Temal.l1,1.2,1.31I-0/c,1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6

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

P4, Temnr 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, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,

VYcTHBIi onpoc
MatemaTuyecKkuid AUKTAHT
WnnuBuyansHas
camocTosTeNnpHas pabora
IIpencraBnenue
pe3yIbTaToOB
MPAaKTUIECKUX padoT
3amuTa TBOpYECKUX paboT
3amuTa UHIUBUAYATBHBIX
MPOEKTOB

KonrposnbHas padbora
BrinosnHenune
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6.8,6.9,6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
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, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temnr 10.1, 10.2, 10.3, 10.4

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

P12, Temnr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5 TT-o/c,
14.6P 9, Temn1 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 1-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2, 12.3

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

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

9K3aMEHAIIHOHHBIX
3aJJaHuN

OK 06. [IposBIATE IpaskJaHCKO-
HAaTPHOTHYECKYO TO3ULHIO,
JEMOHCTPHPOBATH OCO3HAHHOE
NOBEJCHHE HA OCHOBE
TPaIULHOHHBIX
00IIeYeTOBEYECKHX [ICHHOCTEH, B
TOM YHCIIE C y4EeTOM
rapMOHHU3AIIMU MEXHAIMOHAIBHBIX
Y MEXPEJIUTHO3HBIX OTHOLLECHUH,
MPUMEHSTH CTaHIAPTHI
AQHTUKOPPYIIIMOHHOTO MOBEJCHUS

P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6

P 6, Tems1 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,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
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, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

TectupoBanue

YerHbli onpoc
MartemaTH4eCKHi TUKTAHT
WnnuBunyansHas
camocTosTeNbHas padora
[IpencraBnenue
pe3yNbTaToB
MIPAKTUYECKUX padoT
3amuTa TBOpYECKUX padboT
3amuTa UHIUBUTYaTbHBIX
MIPOEKTOB

Kontponsnas pabora
Brimosenne
9K3aMEeHAIIHOHHBIX
3aJaHuN

OK 07. ConeicTBOBATD
COXPaHEHHIO OKPYKaIOIIel Cpenbl,
pecypcocOepesKeHn 10, IPUMEHSTh
3HaHMS 00 U3MEHEHNH KIIMMAaTa,
MIPUHITUIEI OEPEeKITUBOTO
MpPOU3BOJICTBA, (P (HEKTUBHO
JIEHICTBOBATh B UPE3BbIYANHBIX
CUTYyaIMIx

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4
P4, Temnr 4.1,4.2,43,4.4,4.5, 4.6, 4.7 11-o/c,
48,49,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
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

P8, Temn 8.1, 8.2,8.3,8.4,8.5,8.6

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temnr 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 TT-o/c,
14.6

TectupoBanue

YcTHbIl onpoc
MatemaTuyecKuid AUKTAHT
WNunuBunyansHas
camocTosTeNnpHas padora
[IpencraBnenue
pe3yIbTaToOB
MIPAaKTUYECKUX padoT
3amura TBOpUECKUX paboT
3amuTa UHIUBHIYAIBHBIX
MPOEKTOB

KonrposnbHas pabora
Brimonnenue
9K3aMEHallMOHHBIX
3a/laHui

TIK 4.3 Co3nmaBats
MH()OpMaLMOHHYIO Cpeny
JIOIIKOJIHOHM 00pa3zoBaTesbHOM
TPYIIHI C IETbI0 PA3BUTHS y AeTel

P 1, Tema 1.3 IT-o/c
P 2, Tema 2.5 TT-o/c
P 3, Tema 3.3 IT-o/c
P 4, Tema 4.7 T1-o/c

YerHbli onpoc
MareMaTH4eCKHil TUKTaHT
WNunuBunyansHas
CaMOCTOsTeNIbHAs paboTa
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OCHOB WH(OPMAITMOHHOK

KYJIBTYPBHI.

P 6, Tema 6.10 IT-o/c
P 7, Tema 7.7 I1-o/c, 7
P &, Tema 8.5 I1-o/c
P11, Tema 11.6 IT-o/c
P 12, Tema 12.2 TI-o/c
P 13, Tema 13.3 IT-o/c
P 14, Tema 14.5 I1-o/c

.10 IT-o/c

, 13.6 TT-o/c

[IpencraBnenue
pEe3yNIbTaTOB
MPaKTHIEeCKUX padoT
3amuTa HHIUBHIYAIbHBIX
MPOEKTOB

KonrponbHas padbora

7.3. OueHOYHBIE CPEICTB A/ IPOBEACHHU TeKYIel aTTecTalul

Texymmii KOHTPOJIb MPOBOAUTCS B (popme:
-(poHTaNbHEIH onpoc
-KOHTpOJIbHAs paboTa

-ITMCbMEHHBIN KOHTPOJIb

-TECTUPOBAHUE IO TEOPETUICCKOMY MaTepHAITY
-npakTudeckas (;maboparopHas) pabota

dopma IIpakTuueckuii JInunble xayecTBa Tpnvepet
aTTecTaluu Snanus YMeHus OIIBIT (BAJICHUE) | CTYAEHTa OUCHOTHBIX
CpencTB
YcerHbii Kountpons 3naHuit OueHka yMeHHs Ouenka HaBbIKOB | OueHka KonTponbubie
(TMCBMEHHBIN) | IO OIIPEAEICHHBIM pasnuyartb paboThI ¢ CIIOCOOHOCTH BOIIPOCHI 10
orpoc no | mpobiemam KOHKPETHBIE JIUTEPATYPHBIMH OTICPaTHUBHO H TeMaM
TeMaM TIOHATHS HNCTOYHHKAMHU Ka4eCTBEHHO MPUIIATaloTCs
OTBEYaTh Ha
MOCTaBJICHHBIE
BOIIPOCHI
IIpaxtnuyeckue | KonTposs 3HaHUA OreHKa yMEHUs Orenka HaBBIKOB | OreHKa Temsl paboT
(J1abopaToOpHBI | TEOPETUUCCKUX paborats ¢ paboTsI ¢ CIIOCOOHOCTH MIPUJIATAI0TCSI
€) paboThI OCHOB COBPEMEHHOM BBIYHUCITUTENLHON | OTIEpaTUBHO U
HHQOPMATHKH U KOMIIBIOTEPHOU TEXHUKOI, KaueCTBEHHO
MHQOPMALMOHHBIX | TEXHHKOM, MIPUKIIaHBIMU pemaTh
TEXHOJIOTHH, HCTIONIb30BATh MPOTPaMMHBIMHU TIOCTABJICHHBIE Ha
BO3MOXKHOCTEH H BO3MOXKHOCTH CpeAcTBaMHU MIPAaKTHYECKNX
MPUHIUIIOB BBIYHMCIIUTELHOM paborax 3amauu u
UCTIONIb30BaHMs TEXHHUKU U apryMEHTHPOBAaTh
COBPEMEHHOU MIPOTrPaMMHOTO Ppe3yIbTaThl
KOMITBIOTEPHON obecrieueHus pu
TEXHUKH. perIeHu
HPaKTUIECKUX
3aad.
TectupoBanue | Konrpons 3HaHU OreHKa yMeHUs Orenka HaBBIKOB | OreHKa Bompocst
IO OTIpeIeIEHHBIM pa3nu4arth JIOTHYECKOT0 CIIOCOOHOCTH MIPUJIATaroTCs
npobaemam KOHKpPETHBIE aHamM3a u OTIEPATUBHO U
MOHATHUS CUHTE3a IIpU KayeCTBEHHO
COIOCTaBICHUU OTBEYATh HA
KOHKPETHBIX MIOCTaBJICHHBIE
HNOHATUI BOIPOCHI

IIpuMepHbBIe TeCTOBBIC 3aJaAHUS: (1a 66160p 001020 OMEema u3 uempipex)
1. Haumer toukm A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX JIeKaT Ha

KOOpAUHATHOU npsiMoid Oy?

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

2. Kakue u3 BexTopos a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) aBasitoTCsl € TMHUYHBIMU?
a)a
0)c
B) B
r)p

3. Hansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoii Kakoro OTpe3Ka SBJISCTCS TOYKA
M(0,3,4)?

a) AB

6) BC

B) CB

r) AC

4. Yrioom kakoii uetBeptu aBisieTcs yroa a=400°?
a) l
0) 2
B) 3
r)4

5. Uemy paBHa MPOM3BOHAS (YHKIHH y=COS X?
a) y'=— sin’x

6) y'=- 2 sin’x

B) y'=-2c0s X sinX

r) y'=2cos x

6. ITo xakoi u3 GopMyJ1 BEIYUCIISCTCS MPOU3BOTHAS IIPOU3BEIACHNUS?
a) (utv)=u"+v’
0) (uv)'=u’'vtuv’

u. - uv—uv
B) (D) =—

r) (flg(x)) = (g(x))*g"(x)

IIpumepHBIe BONPOCHI JJIs1 YCTHOTO ONIPOCA (KOHTPOJIbHBIX padoT):
. [Iponomxure onpenenenue: «IlocnenoBarenbHOCTb — ATO. .. ».

. [IpuBeauTe npumep apupMeTUIECKOi MPOTPECCU.

. [IpuBenuTe npumep reoMeTpuYECKON IPOrPECCUMN.

. [IpuBeaute npumep 0€CKOHEYHO yObIBaIOIIEH F€OMETPHUUECKON MPOTPECCHH.
. IIponomxute onpenenenue: «IIponsBognas — 3To0...».

. Packpoiite reoMeTpu4eCKUii CMBICII IIPOU3BOHOM.

. IIponomxute onpenenenune: «KacarensHas — 310...».

. Packpoiite ¢usnyeckuii CMbICT TPOU3BOTHOM.

. Ilepeuncnure npasBuia BEIYUCICHUS IPOU3BOJAHBIX.

10. Yemy paBHa IPOU3BOIHAS CTETICHHOW (PyHKIINH?

11. Yemy paBHa mpon3BOIHAs IPOU3BEACHUSA?

12. Yemy paBHa IpOM3BOIHAS YACTHOIO?

O 00 1O\ N KW
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13. Yemy paBHa pOU3BOJIHAS CIIOKHOW PyHKIIUU?

14. ChopmynupyiiTe npru3HAK Bo3pacTaHUs (QYHKIUH.

15. Chopmynupyiite npusHak yObIBaHUS (DYHKITHH.

16. ChopmynupyiiTe npru3HaK TOYKH MaKCUMyMa (DYHKIIHH.

17. ChopmynupyiiTe npru3HaK TOUKM MUHUMYMa () yHKIUH.

18. CocTtaBbTe aJITOPUTM pEIICHUS 3a/lay Ha HAXOXKJICHUs HauOOJBIIET0 U HAMMEHBIIIETO
3HaueHus1 QYHKIUU Ha OTpe3ke?

19. CoctaBpTe aNropuT™M HCCIEAOBAHMUS M MOCTPOEHMs Tpaduka (QYHKUUU C ITOMOILIBIO

MIPOM3BOIHOM.

20. Kak HaiiTh BEpTHKaJIbHYIO aCUMITOTY Tpaduka GyHKIIUnu?

7.4. OuieHOYHbIE CPECTB /JIsl MPOBeAeHH s MPOMEKYTOUHOI aTTecTAllUN

[IpoMexxyTouHas arTecTanus

o JInuneie ITpumepsl
dopma IIpakTuueckuii
3HaHuA Ymenus KayecTBa OIIEHOYHBIX
aTTecTaluu OTIBIT (BNAJETH)
CTYAEHTa CpEeaCTB
DKk3amMeH KonTponb Ornenka yMeHHst OreHKa HaBBIKOB Onenka Bonpocsr:
3HaHUS 0A30BBIX | TIOHMMATh JIOTHYECKOTO CTIIOCOOHOCTH MIPHJIATA0TCA
TIOJIOXKCHUH B CHeHATBHYIO COTIOCTABJICHUS U TpaMOTHO U
obiacti TEPMHUHOJIOTHIO XapaKTePUCTUKHI YEeTKO M3JIaraTh
HHPOPMATHKA 00BEKTOB MaTepuan
OueHka yMeHUs OlLieHKa HaBBIKOB OreHka 3agaun
pemaTh THIIOBBIC JIOTHYECKOTO CIIOCOOHOCTH MIPHJIATAI0TCA

3aJa4u B 00J1acTH
npodeccroHanbHO
H 1eITeIbHOCTH

MBIIIJICHUA IPU
peuieHuu 3ana4d B
obnactu
npodeccnoHanbHOMI
JIESITeIbHOCTH

TPaMOTHO U
YECTKO U3jiaraTthb
XOJI peIICHHs
3aj7a4 B 001aCTH
npoQecCHOHANb
HOM
JIEATENLHOCTH
apryMeHTHPOBa
Th PE3YJIbTATHI

7.4.1. IlIpuMepHBIe BONPOCHI VISl IPOBEIeHHUs POMEKYTOYHOM aTTeCTAlNH
(3xk3ameH, 3a4eT, AU PepeHIIUPOBAHHBIN 3a4eT)
1 cemecmp

O 00 1N DN K~ W~

. [lepeuncnute OCHOBHBIE PUTYPHI B IPOCTPAHCTBE.
. [lepeuncnute crocoObl 3a7jaHNS MIIOCKOCTH.

. Chopmynupyiite onpeieneHe JByrpaHHOro yIia.
. [lepeuncnure B3auMHOE PacoIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE.
. Kakue npsiMble Ha3bIBalOTCS CKPELMBAIOIIUMHUCS B IPOCTPAHCTBE.

. [Iepeuncaure B3auMHOE PACIIOJI0KEHUE IPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe noHsATHE «Yrol MEXAY NPAMON U INIOCKOCTBION.

. Ilepeuncinure B3anMHOE PACIIONIOKEHHUE IBYX INIOCKOCTEU B IPOCTPAHCTBE.

. Packpoiite noHsATHE «ITapaAIIENBbHOCTD INIOCKOCTEN.

10. Kak HaiiTu paccTosiHuE MEXAY NPSIMbIMU?

11. Ilpopomxute onpenenenue: «Haknonnas — 31o ...»
12. 13 yero cocTOUT NpsAMOYTroJibHAsA CUCTEMA KOOPAMHAT B IPOCTPAHCTBE?
13. PackpoiiTe MOHATHE «BEKTOPY.
14. Kak HaliTHU KOOpAMHATHI BEKTOpa?
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15. Kakue BEKTOpbI Ha3bIBAIOTCS KOJJIMHEAPHBIMU ?

16. UeMy paBeH yroia Mex1y BEKTOpaMu?

17. IlpuBenute npuMep KOOPAMHATHI TOUKH A, KOTOPAsl JIEXKUT HA OCH Z.

18. Uemy paBeH yroi B O1MH pajnan?

19. IIponoixute onpeaenenue: «KocuHyc ocTporo yria — 370...»

20. Ilepeuncnure TpUroHoMeTpruecKre QyHKINH, YKOKUTE UX IEPUOJIBI.

21. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.

22. Ilepeuncnure crocoObl perieH:s] TPUTOHOMETPUUYECKUX YPAaBHEHU.

23. PackpoiiTe anropuTM pelieHtsl OJHOPOJHBIX TPUTOHOMETPUYECKUX YPAaBHEHUM.
24. Yemy paBHO IIPOM3BEICHHE CtgX*tgX.

25. B KaKux 4eTBEPTIX TPUTOHOMETPUUECKOTO Kpyra QyHKIMS y=sInX NIPUHUMAET
MOJIO)KUTEIIbHBIE 3HAUECHUA?

2 cemecmp

. [Ipopomxute onpenenenue: «IlocienoBaTenbHOCTh — 3TO. .. ».
. [IpuBenuTe npuMep reoMETPUIECKON IPOTPECCUMN.

. lIpopomxute onpenenenue: «[IponzBoanas — 3t1o...».

. Packpoiite ¢pusndeckuii CMBICT MPOXU3BOTHOM.

. [lepeuncaure npaBuia BEIYMCICHHS IPOU3BOAHBIX.

. Uemy paBHa NpoU3BOAHAS IPOU3BEICHUS?

. Uemy paBHa MpoOU3BOAHAS CIOKHON (QYHKITUU?

0 N N Ui AW N~

. CocTaBbTe aIrOpUTM PELICHUS 3a/1a4 HAa HAX0XK/I€HUS HauOOJIbIIET0 M HAUMEHbILIETO
3Ha4YeHUs QYHKIUH Ha OTpe3Kke?

9. Ilpomomxure onpeneneHue: «MHOTOTpaHHUK — 3TO. .. ».

10. [Iponomxute onpenenenue: «Ilupamuaa — 310...».

11. Kakas npu3ma Ha3bIBaeTCsl PaBUIbHOM ?

12. Yro Ttakoe anodema npaBUIbHON MUpaMubl?

13. ChopmynupyiiTe TEOPEMY O BBIYUCICHUN OOKOBOM MTOBEPXHOCTH MPABHIIHLHOM
MUPAMHU/IBI.

14. Tlpopomxute onpenenenue: «Konyc —3T0...».

15. IIponomxute onpenenenue: «lap —a3to...».

16. PackpoiiTe reoMeTpU4EeCKN CMBICI ONPEIEIEHHOTO HHTErpaa.

17. Ilponomxute onpeneneHue: «KpuBonuHeiHas Tpanemus — 370. .. ».

18. [lepeuncnure npaBuia BEIYUCICHUS HHTETPATIOB.

19. ChopmynupyiiTe onpezeneHrne CTeNeHHOW QyHKINU.

20. Ilepeuncnure cBoOMCcTBAa KOPHS HaTypaJbHOM cTeneHu. [IpuBeaure npumepsl.
21. YeMy paBeH KOpEHb HEUETHOM CTENEHU U3 OTpULarenabHoro uncna? Ilpusenure
npuMep.

22. Tlepeuncnure CBOWCTBA OKA3aTENbHON (YHKITUH.

23. ChopmynupyiTe IpaBUIIO peUICHUs MPOCTEHIINX MOKa3aTeIbHbIX HEPABEHCTB.
24. Chopmynupyiite onpezaeneHue gorapudmuueckont GyHKIUN.

25. Yemy paBeH Jiorapu(m 4acTHOTO?

26. Ilepeuncnure crnocoObl perieH s JorapupMUIECKUX YpaBHEHUH.
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27. ChopmynupyiiTe onpeaencHIe MHOKECTBA.

28. Ha3oBHTE OTJINYNTENBHBIC YEPTHI TOJTHOTO U HETIOJIHOTO TpadoB.
29. CopmynupyiiTe MpaBUIO HAXOKACHUS CIOKEHUS BEPOITHOCTEH.
30. Kak HaiiTu Meluany 4MCIOBOTO psa?

7.4.2. IlpuMepHbIe IK3aMeHANMOHHbIE 32/1a4H HA
Ik3aMeH/nTudPpepeHIUPOBAHHBIINI 3a4eT

1. Haitnure nmpousBoaHbIC (DYHKITHIA:

X 3
Lo f)=F5+3516
2 S =a g
3 f()=x"+ Jx
4 f(x)=0x-6)(8-x)
5. f(x)="x (9% -x)
6.  f(x)=x9+ V2x
7. f(x) = 6cosx — sinx
x* —4x
AP
9. f(x) =5x"—9sinx
10.  f(x) =8+ Vx +§
1. f(x)=(x+18)
12.  f(x)=x"++x
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8. JONMOJIHUTEJIBHOE OBECIIEYHEHUME JUCIHUIIJINHBI
Ipunoxenue 1. KpaTrkuii KOHCIEKT JeKIMOHHBIX 3aHATHI

Jlexmust Nel.

Tema. "MHoxecTBa. Oniepanuu HaJ MHOKECTBaMHU."

MHOXECTBOM Ha3bIBA€TCSI COBOKYITHOCTb HEKOTOPHIX OOBEKTOB, OOBEIWHEHHBIX B
OJIHO IIeJIoe MO KakoMy — Ju0o0 mpu3Haky. OObEKThl, U3 KOTOPBIX COCTOUT MHOKECTBO,
Ha3bIBalOTCA ero demMeHTaMu. O003HAYarOTCS 3arIaBHBIMU OyKBaMH JIATHHCKOTO ajipaBuTa
A, B, ..., X,Y, ..., a UX aMeMeHTHl 0003HaYaIOTCS MaJIbIMH OyKBaMu a, b, ..., X, V.

JIBa MHOXecTBa A B Ha3bIBaIOTCS paBHBIMH, €CIIM OHU COCTOSIT U3 OJJHUX M TEX K€
anemeHToB (A =B).

Huarpammel Benna (o aHamoruu ¢ Kpyramu Oijiepa) — 3TO CXeMaTHYeCKOe
nu300pakeHue AeMcTBHl ¢ MHOXKecTBaMU. OMATH e MPeIynpekaato, 4YTo 1 pacCMOTPIO HE
BCE OIEpAIUU:

1) IlepeceueHne MHOXKECTB XapaKTepU3yeTcs JIOTUYECKOU cBsizkol U u
0003HaYaeTCs 3HAYKOM !

Ilepeceuennem  MHOxkecTB 4 u 5 maseiBaeTcs  MHOkecTBO A5 | kauplif
3JeMEHT KOTOPOro HNPHMHAMIEKHUT U MHOXKecTBY 4, 1 MHOkecTBY & . I'pybo rosops,
nepeceueHue — 3To 0011as 4acTh MHOYKECTB:

Tax, HanpuMep, 711 MHOKECTB A={i, j k), B={k m}

Am B={k}

Ecnu y MHOXECTB HET OAMHAKOBBIX 3JIEMEHTOB, TO MX NEpeceueHue mycro. Takon
IPUMEP HaM TOJBKO YTO BCTPETUJIICS IIPU PACCMOTPEHUH YHCIOBBIX MHOKECTB:

QmI=C

MHoecTBa palMOHAIbHBIX W HPPALMOHAIBHBIX YHCENl MOMXHO CXEMAaTHUYECKU
U300pa3uTh IBYMS HEMEPECEKAIOIUMUCS KPYTaMHu.

Omnepamusi nepeceueHus: npuMeHnMa U s OONbIIETO KOJTUYECTBA MHOXECTB, B
YacTHOCTH B BuKHmIenuu ecTh XOpOILINH MpUMep IMepeceueHs] MHOXKECTB OyKB TpEX
andaBUTOB.

2) O0beIMHEHUE MHOKECTB ~ XapakTepu3yeTrcss  Jjiormueckod  cBaskod MJIN u
0003HayaeTcs 3Ha4YKoM -/
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O6bemunenneM  MHoXecTB <1 u & HazpiBaeTrcst  MHOXkecTBO 4 & kaxkmplif
SIIEMEHT KOTOPOTO NPUHAIEKUT MHOKecTBY 4 unm MHOXkecTBy & :

A={135,B={-101}.

3anumem O6’BGI{I/IH6HI/IG MHOXXCCTB

AvB={-101375} rpy00 TOBOpS, TYT HYKHO TEPEUYHCIUTH BCE DJICMCHTEHI
MHOkecTB A u 5, npuuéM ONMHAKOBBIE SIEMEHTHI (6 OAHHOM Clydyde eOuHuYd Ha
nepeceyeHuu MHoJcecma) CIeyeT yka3aTh OJHH pas.

Ho mMHOXecTBa, pa3yMeeTcsi, MOTYT U HE MEPeceKaThecs, KaK 3TO UMEET MECTO OBITh
C pallMOHAIBHBIMU U UPPAITMOHATLHBIMY YHCIaAMHU:

QuI=R

B sToM ciyuae MOXXHO HM300pa3uTh JBa HEMEPECEKAIOMIMXCS 3alITPUXOBAHHBIX

Kpyra.
Omnepanusa o0beauHeHUss TpuMeHuMa U g OOJbIIero KOJIMYecTBa MHOXKECTB,

HampuMep, ecu 4= {12} 5={0,7}, c={-10,-3}

AvBLC={-10,-301, 2’?}, Opyu OSTOM 4YHClIa BOBCE HE 00s3aTENbHO
pacmonaraTh B TOPSAKE BO3PACTAHUS (31O 51 COENAN UCKTIOUUMETbHO U3 ICIMEeMUYecKUx
coobpadicenuti). He MyapcTBys ykaBo, pe3yabTaT MOKHO 3aIHCaTh U TaK:

AvBuc={12107-10 -3}

3) PasHocThbio MHOXKeCTB 4 1 & HaspBator MHOXkectBO 4% 5| kawpii dmeMeHT
KOTOPOTr'0 NPHHAJIEKUT MHOXKECTBY < M He IPUHAIUIEKUT MHOKECTBY & :

AVE

, TO:

Pasznocts ' & uptarorcs cnemyromum o6pazoM: «a 6e3 63». Y paccyxmaTh MOKHO

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

TOYHO TaK >K€: PacCMOTPUM MHOXECTBa . UroObI 3amucath

pa3HOCTL ﬂ'l,l B, HY)KHO N3 MHOXECTBA "ﬂ «BI)I6pOCI/ITI)» BCC 3HCMCHTBI, KOTOPBIG €CTh BO
MHOXecTBe & :
AVE={b, c}

IIpumep ¢ 4MCIIOBBIMA MHOKECTBAMMU:
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Z\N= {’ -3 -2- D} — 3J€Ch M3 MHOXCCTBaA LCJIBIX YHMCC]I HCKIIFOUYCHBI BCC

HaTypaJIbHBIC, 1a U CaMa 3alliChb Z\N TaK U 4YHUTACTCA. «MHOXXCCTBO LCJIBIX YHCCII 0e3
MHOJKCCTBA HATYPAJIbHBIX).

3epKalbHO: Pa3HOCTBIO MHOKECTB & 1 4 HaspiBator MHOxkecTBO &' 4| Kasprit
3JIEMEHT KOTOPOTO HPMHAIEKUT MHOKECTBY & M He PUHAIEKUT MHOKECTBY A :

B\ A

JI71s1 TEX K€ MHOKECTB A={ab ¢ d},B={lad.5}

Bid= {1’ 5} — U3 MHOXKCCTBaA B <<BBI6pOIJ_IeH0>) TO, YTO €CTh BO MHOXXCCTBC A .

A BOT 9T1a Pa3sHOCTb OKAa3bIBACTCA IIyCTa: Ni\Z= Ej N B camom nene — eciiu u3
MHOJXCCTBA HATypPaJIbHBIX YHUCCI UCKIIOYUTHh LOEJIbIC YUClIa, TO, COGCTBGHHO, HHUYECTO U HC

OCTaHEeTCH :)

Kpome TOro, MHOTIIA paccMaTpuBaIOT CUMMemMpUYecKyio Pa3HOCTb ArF , KoTopas

o0BeaNHSET 00a «IoIyMecsauay:
ARE=(AVB)VEVA) v CIOBaMH, 23TO «BCE, KpOME€ IepeceueHus
MHOECTBY.
4) JlekapTOBBIM (TTpsIMBIM ) npousBeieHneM MHOkecTB 1 u & naspiBaercs

(@, &)

MHOkecTBO A* 5 Beex ynopsagoueHHBIX Map B KOTOpBIX »demeHT ¢€4 2

smement # € 8

3amnuineM eKapTOBO MPOU3BEICHUE MHOKECTB A={d.5 7L B={-14]
AxB= {("f’ — D, d) (5, -1, 5.4), (f, - D, (f"‘f:'} — TMepeYyHuclIicHUEe Tap yao0HO

OCYIIECTBIATH 10 CIEAYIONIEMY alTOPUTMY: «CHayana K 1-My dJeMeHTy MHoKecTBa -+
H0C/IEJOBATENLHO HPHCOEMHAEM KaXJbIA »JIeMEHT MHOXKeCTBa £, 3aTeM Ko 2-My
3JIEMEHTY MHOKECTBA -1 mpHcoeIMHsAEM Kax[Iblii >JIeMEHT MHOXKeCTBa &, 3aTeM K 3-My
3JIEMEHTY MHOXKECTBA A MpurcoequHseM Kax bl SIEMEHT MHOXKECTBA 5 »:

A« B=1d.F,(d.d), 5.~ D, G, d). (f.— 1. (f.d) }

3€pKaJ'H)HOZ JACKapTOBBIM IMPONU3BECACHUEM MHOKCCTB & u A Ha3bIBACTCs
(2, a)
3

MHOkecTBO & * A Beex ynopsgoueHHbIX map B xoropex #2454 B yamen
TpUMepe:
H = — — —
BxA={1a), 15 CLN@d @ 5.@. ) spech cxema samwen ananormama:
CHauala K «MHHYC €IMHHIIE» MOCIEI0BATEIbHO IIPUCOEIMHIEM BCE DIIEMEHTHI
MHOKECTBA 4, 3aTeM K «JI3» — Te JKe CaMble JIIEMEHTHL:
i . . S IR :

BrA={(=1.d).(=L.5), (=L, )).(d.d).(d.5).(d. )}

Ho 510 umcTo a8 ymo6cTBa — M B TOM, W B JPYTOM CIIy4ae Mapbl MOXKHO
TIEPEUHMCITUTE B KAKOM YTOIHO TIOPSIKE — 371€Ch BaXKHO 3aIIMCATh BCE BO3MOKHBIE MapBI.
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A Temephb TBO3/Ib NPOrpaMMBI: jiekapToBo mpoussenenne R *R — 510 ecth He uto
WHOe, Kak  MHOKecTBO  Touek ‘%) mame#l  pojHOI AekapTOBOH  cHCTEMBI

KOOpJIMHAT K0T

3agaHue 11 CaMOCTOSATEILHOTO 3aKpeIICHUs MaTepraa;
BrimoaauTs oneparuu And, Av s, AVE, Bi4, AxB, BxA

l)ﬂ=hjjig=hjjy
A={2n-1|neN} B={-10127
A={22-1|ne N}

, €CJIU:

2)

MHoXxecTBO yI00HO pacnucarh NEPEYUCIECHUEM ETO JIEMEHTOB.
n ITYHKTHUK C ITPOMCIKKYTKaMU ,Z[CﬁCTBPITGJIBHBIX YHUCCII:
3)A:pmﬂlgzkt+m)

HanomuHato, 4To KBagpaTHas CKOOKa O3HAYAET 6K/II0UEHUe YNCIIa B IPOMEKYTOK, a
KpYIIIasi — €ro HegKIlouenue, To eCTh «MUHYC €IMHUIA» HNPHUHAICKUT MHOXKECTBY &, a
«TpOliKa» He MpHHAMIEKUT  MHOKecTBY 4.  Ilocrapaiitech  pa3o0paTbcsi,  4TO
IpEeJCTaBIsAeT cO00M NeKapTOBO MPOM3BEACHHE IaHHBIX MHOXECTB. ECIM BO3HUKHYT
3aTpyIHEHUS, BBIMIOJHUTE YEPTEX ;)

Kpatkoe pemenue 3aaun B KOHIIE YpOKa.
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Peuenszusn

Ha pabouylo MporpamMmy y4eOHON AUCIUTUINHBI
Y1 02. MATEMATUKA
44.02.02 IlpenogaBanrie B HaYaJIbHBIX KJaccax

PaGouast nporpamma yuebnoit mucnurmmasl Y] 02. MATEMATHUKA pa3paboTtana Ha
ocHoBe DetepaabHOrO roCyIapCTBEHHOIO obpasoBaTeabHoro cranmapra (nanee — ®I'OC CIIO)
10 CIENHATLHOCTH cpeAHero mnpodeccuonansHoro obpazoBanusi 44.02.01 JlomxkosnbHOE
oOpa3zoBaHHe, yTBEPXKICHHOTO MpHKa3zoM MuHncTeperBa mpocserneHust PO or 17 asrycra 2022
r. N 743 «O0 yTBepkaeHUU (eAepalbHOTO ToCcyIapcTBEHHOIO 00pa30BaTEILHOIO CTaHIapTa
cpenHero mpogeccruoHaTbHOr0 oOpa3zoBanus mo crenuaibHocTH 44.02.02 Ilpenonasanue B
HayaJbHBIX KJlaccax 3apeructpupoBaHHoro B Muntocte P® 22 centsops 2022 r.,
peructpanuonasiid N 70195.

Jucriummnaa Y]I 02. MATEMATUKA Bxoaut B 00s3aTeNIbHBIE YUeOHBIE IUCIUTIIHHBL,
u3ydyaeMble Ha YIUIyOJEHHOM YPOBHE cpeaHero obiero oOpazoBaHus. Pabouas mporpamma
yueOno# mucuuumibl Y] 02. MATEMATUKA cocTouT U3 clieyIomux pa3IeioB:

1. [TacnopT pabodeii mporpaMMbl y4eOHOU TUCITUTUINHEL.

2. CtpyKTypa U cofepkaHue y4eOHOH JUCLIUILIMHBL

3. YcnoBus peasivzaliuu IporpaMMbl y4eOHOH THCIUILIAHBIL.

4. KoHTpOJb U OIIEHKA pe3yJIbTaTOB OCBOCHUS yU€OHOU TUCITUILIAHEIL.

B macnopre mporpamMbsl cOpMYJIHpPOBAHBI IEJIM M 3aJadyd OCBOCHHS IUCLIMILIHHBIL,
HalpaBJICHHbIC Ha  OBJAJACHHE OOyYalOIMUMHCA OOMMMH U NPOGECCHOHATBHBIMU
KOMITETEHITUSIMH.

JlaHHOE KOJIMYECTBO YacoB, BIJCJICHHOE HA OCBOCHHE Y4EOHON NUCLHHUIIIMHEL [I03BOJIUT:

— chopmupoBaTh y 0O0ydYaloOIUXcs HEOOXO0UMbIe MpOo(ecCHOHANbBHbIE W 0O0Iue
KOMITIETEHIIUH;

— TMOJY4YUTh HEOOXOAMMBbIE 3HAHUS M YMEHHUs, KOTOPble  MOYKHO IIPHMEHATH B
JTAJTbHEHIIIEM Ha MPaKTHKE.

Tematudeckuil mIaH IMeEET ONTUMAILHOE paclpe/ielieHHe YacoB 10 pasjieslaM B TeMaM
o O4YHOU (opMe 0O0ydeHHsI, B COOTBETCTBUU C yueOHBIM MiaHoM. Kaxkapiii pasjien mporpaMmsl
OTpaKaeT TEMAaTHUKy M BOIPOCHI, MO3BOJIIOIIUE, B TMOJHOM 00BEME, M3yYHTh HEOOXOIUMBIH
TeopeTHUeCKuil Marepuai. [IpoBeleHre MPaKTUYECKUX 3aHATHH, MPEILyCMOTPEHHBIX paldoueit
IpPOrpamMMoOi, TO3BOJISIOT 3aKPEHUTh TEOPETUUYECKHE 3HAHUS, MPUOOPETEHHBIE IMPU H3Y4YECHHH
JTAHHOM JTUCIUTUINHBL.

N3ydenne maHHOM JUCHMIUIMHBI CIOCOOCTBYeT A(PQPEKTHBHOW M KAadyeCTBEHHOM
MOJTOTOBKE MOJIO/IBIX CIEHUATUCTOB B 00JacTH JOIIKOIBHOTO oOpa3zoBaHusi. Pabouas
MporpaMma COAEPKUT JIUTEPATypPy, HEOOXOAUMYIO JIJIsl U3yUEHUS JaHHOHN NHCIUIIIINHBEL.

PaspabotanHast mporpamma yueOHOH TUCITUTLIHHBI PEKOMEHIYEeTCsl ISl UCIIOJIb30BAHHUS B
yueGHOM mpotecce mpu moaroroBke odyyarommxes 44.02.02 IlpenonaBaHue B HaYaJIbHBIX

KJj1accax.

Kann. mex. Hayk, AOUEHT Kadeapsl Mpo(ecCHOHANTbHON MNeNaroruk, MCUXOJIOTUU U
¢busznueckoid  Kyaprypbl ¢unmana DPI'BOY BO «KyGaHckuif rocyaapCTBEHHBIN

yHUBepcuTeT» B I. CnaBsHcke-Ha-KyOanu _y
@f?ﬁ/ P.A. Jlaxun

noonuce



PELHEH3US
Ha paboYyI0 NIpOorpaMMy 1o JUCLUILUINHE
V]1.02 MATEMATHUKA

Pabouas nmporpamma no muctmmmne YJ1.02 MATEMATUKA aas cTymeHTOB
®I'bOY BO «Ky6I'V» ornenenns CITO ¢umuan B r. Cnabsacke-Ha-KyGaHu cocrasieHa
B COOTBETCTBHU ¢ TpeboBanuamu denepanbHoro ['ocynapcTBeHHOro0 06pa3oBaTeTBHONO
craniapra. llporpaMma paccumTaHa Ha MaKCHMAIbHYIO Y4YeOHYHO Harpysky B
COOTBETCTBMM ¢ TpeOOBaHUSAMU Yy4YeOHOrO IUlaHa 1o cHenuaabHocTH 44.02.02
IIpenogaBanue B HAYaIBHBIX KJIaccax.

PaGouas mporpamma mnpejmosaraeT pacipe/elieHue TeEM U M3ydeHHE MaTepHana
no pasaenaMm. Bee pasgensl paGodeil mporpaMmbl HampaBieHbl Ha (OPMHpPOBAHHE
3HAHHH, YMCHHI, B IOJHONM Mepe OTBEYalOT TPEOOBAHUAM K PE3yJbTaTaM OCBOCHHS
y4eOHOI TucHuIuInasl B cootBeTcTBuu ¢ GI'OC CIIO.

Kaxnpiii  pasnen mporpaMMbl  pacKphlBaeT —paccMaTpUBAaeMble BOIPOCH B
JIOTUYECKOU  MOCIIeIOBATE/IbHOCTH, — ONpPENETAeMOll  3aKOHOMEPHOCTAMH — OOYYeHHs
CTYJCHTOB.

JUist 3aKpervieHns TEOpeTUUECKUX 3HAHHM, (pOPMHUPOBAHMS YMEHHIl M HABBIKOB
CTyCHTOB MpEIyCMAaTPUBAIOTCA IMPAKTUYECKUE 3aHATHSA. KOIMYECTBO MpaKTHYECKUX
3aHATHI COOTBETCTBYET TPEOOBAHUIM yUeOHOTO IIJIaHA.

Kontponb wu  oueHka pe3yipTaToB  OCBOEHHS  Y4eOHOH  AMCIIMILTHHBL
OCYILECTBIIAIOTCA B (popMe 3a4eTa — MPOMEKYTOUYHAS aTTECTALUs, FK3aMEHa — UTOTOBAs
arrecraims. PaspaboraHHbie (OpMBI U METOAB IO3BOJSIOT B IIONHOM  Mepe
OCYWIECTBJIATE KOHTPOJb M OIEHKY pe3yJIbTaToB OOy4YeHHs (OCBOCHHBIX YMEHHIA,
YCBOCHHBIX 3HAHUIA).

OBnajzienne 3HaHUAMH, HPETYCMOTPEHHBIMH COIEpPYKAHHEM JAHHOH y4eGHOIT
JAMCUUIUIMHBI, HEOThEMJIEMas 4acTh JUYHOCTHOW M TPo(ecCHOHATBHON IMOArOTOBKH
COTPYAHHMKOB  YYPSKICHUN [OIUKOIBHOIO 00pa3oBaHMsS K BBIIOJHEHHIO CBOUX
(GyHKIMOHATBHBIX 003aHHOCTEH, 325101 5 (GEKTUBHOCTH UX JCATEIBHOCTH.

IIporpaMma BK/IIOYAeT mHepeueHb Y4eOHBIX H3laHuii, VIHTepHET pecypcoB u
OCHOBHOM JIUTEPATYPHI.

Mannas paGoyas mnporpamma VY/[.02 MATEMATUKA MoxeT ObITh
pexomenoBaHa s u3yueHus B PI'bOY BO «Kyo6I'Y» otnenenus CIIO.

Hupexrop MBOY COIII Ne 16 umenn I'epost Poccuu reapmum maitopa C. T, Tapasia

r. CnaBsHcka-na-Kyb6anu p
% T.B. FOpbz[HI/Iqaﬂ
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