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1 MACIOPT PABOYEH MPOT'PAMMBI YYEBHOM JUCIHATLIAHBI

MaTtemaTHKa
1.1 O6aacTh npuMeHeHusi padoyeil mporpaMmbl
Pabouas mporpamma y4eOHOW TUCIUIUIMHBI SBISETCS YaCThIO MPOrPaMMBbI TOJATOTOBKU
CIIEIIUATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC mo cnenumansHocTn 13.02.13
DKcrutyaranus U 00CIyKUBaHUE JIEKTPUYECKOTO M JIEKTPOMEXaHUIECKOro 000pyaoBaHus (110
OTpacisiM).

1.2 Mecto Yy4yeOHOH JAUCUMILIMHBI B CTPYKType MPOrpaMMbl MOJATOTOBKHU
CNENHAINCTOB CPeIHero 3BeHa:
YueOHast nucuuIUiMHa «MareMaTuka» SIBISeTCS O00s3aTeNIbHBIM Y4eOHBIM IPEIMETOM
cpeaHero odmniero 0opazoBaHus 00ME00Pa30BATEIBLHOM MOJATOTOBKH CTYICHTOB.

1.3 Hesan u 3aga4u y4yeOHOM TUCUMILUIMHBI — TPeOOBaHMS K Pe3yJibTaTaM OCBOEHHS
Y4eOHOH IMCUMILIUHBI:

B pe3ynbrate ocBoeHUS Y4eOHON NUCHUTUIMHBI O0YYaIOUIHIICs TOMKEH YMETh:
° BBITIONHATE apU(METHICCKHE JCUCTBUS HAJ YHCIAMH, COYeTasl YCTHBIC M MUChMEHHBIC
MPUEMBI; HAXOAUTh NPUOTMKEHHBIC 3HAYCHHUS BEIMYMH U TOTPEUIHOCTH BBIUUCICHUH;
CpPaBHMBATh YHUCIIOBbIC BBIPAKECHHUS;
° HaxOJUTh 3HAYCHHS KOPHsI, CTETICHH, JJorapu(pMa, TPUTOHOMETPUUECKUX BBIpAKCHUIN Ha
OCHOBE OMpEJeNieHUs], HUCHONB3Yysl TpU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE CpPEICTBA;
MOJIb30BaTHCS MPUOIMIKEHHON OIIEHKOM ITPH MPAKTHYECKUX pacyeTax;

. BBIMOJIHATE NpeoOpa3oBaHUE BbIPAXKEHUN, NPUMEHssT (QOpPMyIbl, CBS3aHHBIE CO
CBOWCTBaMHM CTeNEHeH, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKITHIA;
o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS UM YMEHHUS B NPAKTUYECKOM JEATENbHOCTH U

MOBCE/IHEBHOM KU3HU I TPAKTUYECKUX pacdyeroB Mo ¢opMyiaM, BKiIoudas (GopMyisl,
coJiepKallie CTENeHM, PaauKaibl, JorapupMbel U TPUTOHOMETpUUYECKHE (YHKIIMHU, UCIIONb3YS
IpU HEOOXOIMMOCTH CIIPABOYHBIE MaTEpUaIbl U MPOCTENUIINE BHIYUCIUTENbHBIE YCTPONCTBA;

o BBIUUCIIATh 3HAUYEHUS MO 33JaHHOMY 3HAUYEHHUIO apryMeHTa NpH PazIHuYHBIX CIIOCO0ax
3a1aHusl QyHKIMHY;

o ONpeENsATh OCHOBHBIE CBOMCTBAa YMCIOBBIX (YHKIMM, WUIIOCTpUPOBAaTh UX Ha
rpadukax;

o CTpOUTh TpadUKu HU3YYEHHBIX (DYHKIUH, WUTIOCTpUPOBaTh MO TIpaduKy CBOHCTBa
3JIEMEHTAPHBIX (DYHKIIMIA;

o HCIOJIb30BaTh MOHATHE (DYHKIIUU JJISl OTIMCAHUS U aHaJN3a 3aBUCUMOCTEH BEJTMUMH;

. UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMA M YMEHUS B TNPAKTUYECKOH AEATENbHOCTH U

MOBCEHEBHON JKM3HM Il ONMCAHHUS C TOMOIIbIO (YHKUMH pPa3TUYHBIX 3aBUCHUMOCTEH,
MPEJICTaBICHUS UX TpapUUeCcKH, HHTEPIPETallNU IpadUKoB;

L4 HaxXOoJUThb NPOU3BOJHBIC 3JICMCHTAPHBIX (I)YHKI.IHfI;

L4 HCIIOJIb30BAaTh IMMPOU3BOAHYHO IJId ITPOBCACHHA HpI/I6J'II/I)KeHHLIX BBI‘-II/ICJ'ICHI/II\/'I, peuaTtb
3alav4i MPUKIIAHOTO XapaKTepa Ha HAXOKACHUC HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HA4YCHMUAA,

L BBIYHUCIIATH B HpOCTGﬁH.IHX clydadx Iiomaad Hu 00BEMBI C HCHOJIL30BAaHHEM
OMMpECACIICHHOI'O MHTETpajia,

L4 HUCIIOJIB30BaTh HpI/I06peTCHHBIe 3HaHUSA U YMCHHA B HpaKTquCKOﬁ ACATCIIBHOCTU H

IIOBCEIHEBHON JKM3HM [UIsl pELIEHMs 3ajad, B TOM YHCJIE COLUUAIBHO-DKOHOMUYECKUX U
¢u3nyeckux, Ha HauOOJBIIME M HAMMEHBIIME 3HAYCHMs, Ha HAXOXKICHHE CKOPOCTH U
YCKOpEHUS;



° pemars paluoHallbHBIE, TOKa3aTeNbHbIE, JorapuMuuecKkue, TPUTOHOMETPHUYCCKHE
ypaBHEHUS, CBOJSIIMECS K JIMHEHHBIM M KBAJPATHBIM, a TAaK)KE€ AHAJIOTMYHBIE HEPABEHCTBA U
CHCTEMEL,

o UCIOJIb30BaTh IrpauyecKuil METO pelIeHUs YPaBHEHUN 1 HEPABEHCTB;

o n300paxkaTh HA KOOPJUHATHOM IJIOCKOCTU PEIICHUs YpaBHEHHI, HEPABEHCTB U CHCTEM C
JBYMsI HEU3BECTHBIMU;

o COCTABJISITh M PEIIaTh YPABHEHUSI U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHHIC BETUUMHBI
B TEKCTOBBIX 3aJ1a4ax;

o UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHMS U YMEHHUS B MPAKTHYECKOM JEATENbHOCTH U

MOBCEHEBHON KU3HHM [JI1 TIOCTPOSHUS M HCCIAEAOBAHUS IPOCTEHUIINX MaTEMaTHYECKHUX
MOJICIICH;

° pemark TpocTelie KOMOWHATOpPHBIC 3aJadyd METOJAOM Tepebopa, a Takke C
MCIIOJIb30BaHUEM M3BECTHBIX (HOPMYIT;

° BBIUUCIIATh B MPOCTEUIINX CIIydasX BEPOSITHOCTU COOBITHII HAa OCHOBE IOJCUETa YHCIIa
HCXOJIOB;

L] HCIIOJIB30BATh HpI/IO6p€TeHHI)IC 3HAHUSI N yMeHI/IFI B HpaKTquCKOﬁ JCSATCIIBHOCTU U
HOBCG[{HGBHOﬁ JKNW3HU JI1 aHaJIn3a peaJII)HI)IX YHCJIOBBIX JOaHHBIX, HpeI[CTaBJIGHHLIX B BH]IIC
rpauMKOB M IUarpaMm, a Takke JUIsl aHauu3a HHQOPMAIIUU CTAaTUCTHYCCKOTO XapaKTepa;

o pacro3HaBaTh Ha 4YepTeXkaX M MOJEISAX IPOCTPAHCTBEHHBIE (HOPMBI; COOTHOCHTH
TpeXMEpHbIE OOBEKTHI C UX OMUCAHUIMHU, U300pAKEHUSIMH;

o OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;

o aHAJIM3UpPOBaTh B MPOCTEHIIMX CIydasx B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
IPOCTPAHCTBE;

o n300pakaTb OCHOBHBIE MHOTOIPAaHHUKHM M KpYIJIbIE TeJa; BBIIOJIHATH YEpPTEXH IO
YCIIOBHSM 3ajiay;

o CTPOUTH MpocTeiIne cedeHus Ky0a, IpU3Mbl, MTUPaAMU/IbL;

o pelarh IaHUMETPUUECKHUE U MTPOCTEHIINE CTEPEOMETPHUUECKHE 3aJaul HAa HaXOKICHHE
F€OMETPUUECKUX BEJINYUH;

o UCMOJb30BaTh MPU PEIIEHUH CTEPEOMETPHUUECKUX 33a/ad IUIAHUMETpUUYecKhe (QakTbl U
METO/IBI;

o MIPOBOAUTH TOKA3aTeIbHbBIE PACCYKICHUS B XO/I€ PELLIEHUS 3ajay;

o UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHMS UM YMEHHUS B NPAKTHYECKOM JEATENbHOCTH U

MOBCEIHEBHOM JKM3HU JJI MCCIEAOBaHUA (MOJEIUPOBAHMS) HECIOXKHBIX MPAKTHUYECKUX
CUTyalluld Ha OCHOBE M3YYEHHBIX (OPMYN U CBOMCTB (puryp, a Takke BBHIYHUCIECHUS 00BEMOB U
IUIOMIAJICH TOBEPXHOCTEM ITPOCTPAHCTBEHHBIX TEJI MPU PEIIEHWH IPAKTUYECKUX 3ajaad,
UCTOJIB3YS MPU HEOOXOIUMOCTH CIIPABOYHUKH U BBIYUCIUTEIbHbBIE YCTPOUCTBA.

B pesynbpTaTe ocBoeHHS yu4eOHOUN NUCIMIUIMHBI O0YJAFOIINIICS JOKEH 3HATD:
. 3HAQUEHHE MAaTEeMaTUYECKOW HAyKu [Jis pPELICHUs 3a/ay, BO3HUKAIOUIMX B TEOPUU H
MpPaKTUKE; IUPOTY U B TO K€ BPEMsi OTPAHMUYECHHOCTh MPUMEHEHUS] MATEMATUUECKIX METOJIOB K
aHaAJIM3Y U MCCIIE0BAHUIO MPOLIECCOB U SIBICHUN B IPUPOJIE U OOIIECTBE;
. 3HAQU€HHE TMPAKTUKM M BOIPOCOB, BO3HMKAIOIIMX B CaMOM MaTeMaTUKe JUIs
GbOpMUPOBaHUS M Pa3BUTHUS MATEMaTHYECKOW HAyKH; WCTOPUIO PA3BUTHUS TOHSATUS YHCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH,

o YHUBEPCAJbHBIN XapakTep 3aKOHOB JIOTUKM MaTEeMAaTUYEeCKUX pPACCYXACHUH, HX
IPUMEHUMOCTb BO BCEX 00JIAaCTAX YEIOBEUYECKOM NeATEIbHOCTH;
o BEPOATHOCTHBIN XapaKTeP pa3IMUHbIX IPOLECCOB OKPYKAIOIIETO MHUPA.



OcBoeHne cojepkaHus y4eOHOU MuCHUIUIMHBL «MaTemaThka» 00ecredYnBaeT JIOCTHKCHUE
00y4JaroIMMUCS CIEIYIOIIUX Pe3yIbTaTOB:
. JIMYHOCTHBIX:
— c(OpMUPOBAHHOCTh MPEACTABICHUN O MaTeMaTHKE KakK YHHUBEPCAaJIbHOM SI3bIKE HAYKH,
CPEICTBE MOJICIIUPOBAHHUS SIBJICHUN U TIPOLIECCOB, UAESIX U METOJaX MaTeMaTHUKH,
— IIOHUMAaHHUEC 3HAYNMOCTHU MaTEMAaTUKU JJIsL HAaYyYHO-TCXHHUYCCKOI'O rmporpecca,
c()OPMHUPOBAHHOCTh OTHOIICHHUS K MaTEeMaTHKE KAaK K YacTH OOIIEYeTOBEUYECKON KYIbTYpPhI
yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIMEH MaTeMaTHYECKUX UCH;
— Pa3sBUTHC JIOTHY€CKOI 0 MBIIIJICHU A, MMPOCTPAHCTBCHHOI'O 13006pa>1<eH1/1;1,
QITOPUTMUYECKOHN KYJIbTYpPbl, KpUTHUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOAUMOM I OyayIien
npodeccCuoHaNbHOM NesTeNbHOCTH, JUISl TPOJOJIKEHHsI 00pa30BaHus U caMo00pa30BaHus;
— OBJIAACHUC MATCMATHUYCCKUMU 3HAHUAMU U YMCHUSIMU, HCO6XOI{I/IMBIMI/I B HOBCGI[HCBHOﬁ
JKHU3HU, JJIs OCBOCHUA CMECXKHBIX CCTCCTBCHHOHAYYHBIX JUCHUITIINH n JUCHUIIIINH
npodecCHOHaNbHOrO 1UKIA, IS TOJydyeHuss oO0pa3oBaHUA B 00JIAcTAX, HE TpeOyrommx
yriyOJIeHHON MaTeMaTU4YeCKON MOATOTOBKY;
— TOTOBHOCTh M CHOCOOHOCTh K OOpa3OBaHHIO, B TOM YHCJIE€ CcamMo00pa3oBaHUIO, Ha
MNPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHWE K HENPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICUTHOW MTPO(hecCHOHATLHOM U OOMIECTBEHHON JACSITEILHOCTH;
— TOTOBHOCTb UM CIIOCOOHOCTh K CaMOCTOSATEIbHOW TBOPYECKOW M OTBETCTBEHHOM
JeSITeIbHOCTH; TOTOBHOCTh K KOJUICKTHBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTenbHO, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIIeI0BATEIBCKOM, MPOSKTHOW U IPYTHUX
BHUJIAX JCATCILHOCTH,
— OTHOIICHHE K MPO(PECCUOHAIBHOMN NeATENbHOCTH KaK BO3MOXKHOCTH y4acTHSl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATBHBIX TPOOIIEM;

o MeTanpeAMeTHbIX:

— YMEHHE CAMOCTOSITEIBHO OINpPEAEHATh LEIN JACSITEIBHOCTH M COCTaBIATh IUIAHBI
JESATEIILHOCTH;

— CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJMPOBaTh M KOPPEKTUPOBATH JEATEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsSl TOCTHXKEHHUS MTOCTABJICHHBIX LENeH U peanu3aluun
IUTAHOB AESTEIbHOCTH;

— BBIOMpATh YCIEIIHbIE CTPATETUN B PA3IIMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTUBHO OOLIATHCS M B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
JeSATEIbHOCTH, YYUTHIBaTh MO3MIMK JIPYITMX YYaCTHHUKOB JAESTEIbHOCTH, 3()(HEKTHUBHO
paspeniatb KOH(QIUKTHL;

— BJIQ/ICHUE HaBbIKAMU I[103HABATEJIbHOM, Y4eOHO-MCCIEAOBATEIbCKOM M MPOEKTHOM
NeSITeIbHOCTH, HaBBIKAMU pa3pelieHust Mpooiiem;

— CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOATEIBHOMY TIIOMCKY METOJOB peIleHus
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENbHOW HH(OpMAIIMOHHO-TIO3HABATEIbHON
NeSITeTbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCSA B PA3IUYHBIX HCTOYHHKAX HH(OpMaIuu,
KPUTHYECKH OIIEHMBAaThb W HMHTEPIPETUPOBaTh HH(OPMALIMIO, MOJYy4aeMyl0 W3 pa3IHMdHbIX
VCTOYHUKOB; BIIAJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHME SICHO, JIOTMYHO M TOYHO M3JIararb
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBAaTHbBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHHME HAaBbIKAMHM II03HABATEIIbHOW pedUIeKCHH KaK OCO3HAHMS COBEpIIAeMbIX
JENCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHWMN, TPAHUI] CBOETO 3HAHUA U
HE3HAaHMs, HOBBIX MI03HABATEIbHBIX 33/1a4 U CPEJICTB ISl UX JTOCTUKECHNUS,

— LEJIEYyCTPEMJICHHOCTh B TIOMCKaX M TMPHHATUU pPEIICHUH, COOOPa3UTENbHOCTh U
UHTYHUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHHUIA; CIIOCOOHOCTh BOCHPHUHUMATD
KpacoTy ¥ TapMOHHUIO MUPA;



. NpeAMEeTHBIX:

— c(OpMUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKe KaK 4acTH MHUPOBOH KYyJIbTYphl U
MeCTe MaTeMaTUKU B COBPEMEHHOW HUBUIIM3AIUH, CIIOCO0AX OMHMCAHUS SBIEHUN pearbHOIro
MHUpa Ha MaTEeMAaTHYECKOM SI3bIKE; C(POPMHUPOBAHHOCTH MPEACTABICHUH O MaTEeMaTHYECKHX
MOHATUAX KaK BaXKHEHIIMX MATEMaTHYECKUX MOEISIX, MO3BOJIAIOIIMX OINUCHIBATH U HU3y4yaTh
pa3HbIE IPOLIECCHI U SIBJICHUS;

— ITOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO MMOCTPOCHUSI MAaTEMaTUYECKUX TEOPUIL;

— BJIAJICHUE METOJAaMH JI0Ka3aTeIbCTB U AJTOPUTMOB PELICHUSA, YMEHHUE UX IPUMEHSTh,
MIPOBOJIUTH JJOKA3aTEJIbHbIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

— BJIAJICHUE CTAaHAAPTHBIMU NPUEMAMH PELICHHUS PALMOHAIBHBIX W HPPALUOHAIBHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHHN K HEPABEHCTB, UX CHUCTEM,
HCIIO0JIb30BAaHNE IOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCJE VISl IOUCKA ITyTH PELICHUS U
WJUTIOCTPALIMU PELIEHUS YPAaBHEHUN U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTH MPEICTAaBICHUI 00 OCHOBHBIX MOHATHSAX MAaTEMAaTHYECKOIO aHaIu3a
U UX CBOWCTBaxX, BIJICHHE YMEHHEM XapaKTepHu30BaTh MOBEACHHE (PYHKIIMN, UCTIOIH30BaHUE
MOJTYYECHHBIX 3HAHUW [ ONMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCHUMOCTEM;

— BJIAJICHUE OCHOBHBIMU TOHATHSIMU O IUIOCKMX W MHPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

— chOpPMUPOBAHHOCTh YMEHHs PACIIO3HABATh T'€OMETpUYEecKUe (Urypel Ha yeprexax,
MOJIEJIIX U B PEAIbHOM MHUPE;

— MPUMCHCHHE W3yYCHHBIX CBOHCTB T€OMETPUYCCKHX (GUryp u GOpMYIN sl pEIICHHUS
reOMETPUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJIEPHKAHUEM;

— chOpPMUPOBAHHOCTh ~ MPEACTABICHUI O Tmpoleccax U SBICHUSX, HMEIOIIUX
BEPOSATHOCTHBIM XapaKTep, CTAaTUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE, OCHOBHBIX
MOHATHSX JJIEMEHTAPHON TEOPUU BEPOATHOCTEN;

— YMEHHUIM HAXOJUTh U OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUH B MPOCTEUIINX
MIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHBIX BEJIMYMH;

— BJIaJICHUE HABBIKAMU MCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM MPHU PEIICHUHU
3a/1a4.

[Tpouecc u3yueHus: AMCUUITIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX KOMITETEHITHI:

OK 01. BeiOupare cnocoObl pemeHuss 3afgad  OpodEeCCHOHATBLHOW  JesITeIbHOCTH,
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IIOMCKA, aHalW3a W HWHTEpPIpETaluu
uH(popManu, 1 UHQOPMALIMOHHBIE TEXHOJOTUHU JUIsl BBIMOJIHEHMS 3ajad MpoQecCHOHATbHON
JESATEIBHOCTH.

OK 03. IInanupoBaTh M peanH30BBIBATH COOCTBEHHOE MNPO(ECCHOHANBHOE M JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO JIEATEIIBHOCTh B MPO(PECCHOHATIBHON cdepe, UCIOJIb30BaTh
3HaHUA 10 (UHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX KU3HEHHBIX CUTYaLlUSX.

OK 04. D dexTuBHO B3aUMOICHCTBOBATh U PaOOTATh B KOJUIEKTHBE U KOMaH/IE.

OK 05. OcymecTBisTh yCTHYIO U NMHCBMEHHYI0 KOMMYHHUKAIIMIO Ha FOCYJapCTBEHHOM S3BIKE
Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMATBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposBisaTe IpakJaHCKO-IATPUOTHYECKYIO MO3UIUIO0, JTEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJMIIMOHHBIX OOILIEUEIIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4EeTOM
rapMOHHM3allUU MEKHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOIIEHWH, MPUMEHATh CTaHAapTh
AHTUKOPPYILIUOHHOIO IOBEIEHUS.

OK 07. CopneiicTBOBaTh COXpPAaHEHHUIO OKPYXKAIOMIEH CPENbl, PeCypcoCOEPEeKeHHIO, IPUMEHSTh
3HaHUS 00 W3MEHEHUWH KJIMMaTa, MPHUHLUUIB OEpPEeXIMBOrO MPOU3BOJACTBA, 3(P(PEKTUBHO
JIEUCTBOBATh B UYPE3BbIYANHBIX CUTYaIUSIX.



2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

Bun yueOHo# padoThI O0bem yacoB
MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 324
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 312

B TOM YHCJIC:

nabopaTopHbIe pabOTHI -

MPAKTUYCCKHUE 3aHATUS 142

KOHTpPOJIbHAsI paboTa 1
KYPCOBOM IPOEKT -
CaMOCTOSTENIbHAsi paboTa 00y4JarIerocs 6
KoncyabTanumu -
[TpomexyrouHas arrectanus B opMe KOHTPOIBHON pabOTHI, SK3aMeHa 6




2.1 TemaTuyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILIMHBI MaTeMaTuka

Kou-Bo yacos OcBa | YpoB
1o pasjaejam hBae | eHb
H TeMaM Mble | OCBOE
g 3jieMe | Hus
HaumenoBanue T
Ne . Z £4 TpeOoBaHue K pe3yJbTaTaM 0CBOEHHS HTBI
3aHATHIL, JJA00OPATOPHbIE M MPAKTHYECKHE == E A
3aHSTHS o = E 2 JMCIUTLIUHBI KOMII
3aHSTHA = mE S
3 SE & eTeHI
= o
B EBg 3 i
= = 2
-] 5 &
~ g
=
1 2 3 4 5
Paznen 1 IloBTOopeHne Kypca MaTeMaTHKH OCHOBHOi | 18
IIKOJIBI
Tema 1.1 Ilenp m 3agaun MaTeMaTUKU TPU OCBOCHUH 2 3HaTh: 3HaueHWe Maremarnueckod Hayku s | OK 01
CIIEHUAJILHOCTH pelleHrs 3a7a4, BOSHUKAIOUMX B Teopuu U npaktuke; | OK 02
1 Marematnka B NPaKTUUYECKOW JI€SATEIBHOCTH. 2 3HAYEHUE MPaKTUKU W BOMPOCOB, Bo3Hukarwmux B | OK 03 1
[lenn wu 3agaum  M3y4eHUS MaTEMaTUKU B camoii maremaruke musi GopmupoBanus u pazsutus | OK 04
YUPEXKICHUAX CpelHero mpodecCHOHATBEHOTO MaTEeMaTUYeCKOW HayKH; uctopuro pa3Butus noustus | OK 05
o0Opa3oBaHusl. YuClla, YHUBEpPCAIbHBIN XapakTep 3akoHOB Joruku | OK 06
MaTEMaTUYECKUX PACCYXKACHUH, UX MpuMeHUuMocTh Bo | OK 07
BCEX 00JIACTSAX YEIIOBEUECKOMN JESATEIHHOCTH.
Tema 1.2 Yucna v BEIYUCICHUSA 4
2 HencTrus C MOJIOKUTEIbHBIMHU u 2 VYMeTh BBITIOJTHATH JEHCTBUS C MOJOXUTEILHBIMU H 1,2
OTpULIATENIbHBIMA ~ YHUCJIaMH,  JIEUCTBUS  C OTPUIATENILHBIMU YHCIIAMU, JEUCTBUA C APOOSIMH,
npo0simu. JIecTBUSA CO CTEemeHsSIMU, (POPMYITbI JEUCTBHUS CO CTEMEHSIMU, ONEpUpOBaTh (opMysaMu
COKpPaIIEHHOT0 YMHOKEHHSI. COKPAIIEHHOTO YMHOKEHHUSL.
3 [IpocThie U CIOKHBIE IPOIEHTHI. 2 YMeTb: HaxXOAWTh MPOIEHT OT YHCHIA, YHCIO TIO0
3a/IaHHOMY IIPOLIEHTY
Tema 1.3 'eomeTpus Ha IOCKOCTH 2
4 Bunbl minockux GUryp U Ux IIIOMIA b, 2 3HaTh: BUABI TUIOCKUX (UTYP U YMETh BBIUUCIATH UX
TIJTOTIA TN
Tema 1.4 YpaBHEeHMs U HEpaBEHCTBA 4




S) JIuHeiiHble, KBaJpaTHBIE, IPOOHO — JIMHEHHBIE 2 VYMeTb: pemaTth JHMHEHHBIE, KBagpaTHbIC, APOOHO —
YPaBHEHUSL. JVHEWHbIC YPABHEHUS U HEPABCHCTBA
6 JIuneiinble, KBaJpaTHBIE, IPOOHO — JIMHEHHBIE 2
HEPAaBEHCTBA.
Tema 1.5 CucreMbl ypaBHEHUM U HEPABEHCTB 4
7 CucTeMbl TUHEHHBIX U HEJTMHEHMHBIX YpaBHEHMIA. 2 VYMeTh: pematb CUCTEMbl JIMHEHHBIX U HEJIMHEUHBIX |,
8 CucreMbl HEpaBEHCTB. 2 YPAaBHEHUN U CHUCTEMBI JIMHEHHBIX HEPABEHCTB
Tewma 1.6 BxoaHOW KOHTPOJIb 2
9 Bbruucnenus u npeobpa3zoBaHus. YpaBHEHUS U 2 YMeTh BBINOJMHATH alredpandyeckue MpeodpazoBaHUs
HEpaBEHCTBA. | 'eoMeTpus Ha INIOCKOCTH. u BBIUHCIICHMS, UCIIOJIb3YsI nencTBus C
IIOJIO)KUTEIIbHBIMA UM OTPULIATEIBHBIMU  UYHUCIIAMM,
JNEUCTBUS C JpoOsIMH, JEUCTBUSA CO CTEIEHSMH,
(opMyJIbl COKpAIIEHHOTO YMHOXEHHUS; BBIUUCIATH
AJIEMEHTHI ¥ IJIOMIA/IN TUIOCKUX (QUTYD
Pa3nen 2 KommiekcHbie ynciia 4 3HAaTh MOHATHUE KOMIUIEKCHOTO YHCJIA;  YMEThb: BBINOJIHATH JCUCTBUS C
KOMIUIEKCHBIMH YHCJIaMHd B anreOpanveckoil ¢opme, HAXOOUTb MOIYIb
KOMIUIEKCHOT'O YHCJIa
10 Ilonsarue KOMILJIEKCHOT'O qycia. Bunnl 2 3HaTh W YMETh: BBRITOIHATE  geictBug ¢ | OK 01 1,2
KOMIUIEKCHBIX qucel. dopma 3alMCcH KOMIUIEKCHBIMU YHCIIaMH B anredpaudeckoil ¢opme,
KOMILJIEKCHOTO qucia (reometpuyeckas, HaXOJUTh MOJYJIb KOMIUIEKCHOTO Yncia
anreOpandeckas, TPUTOHOMETPUYECKas ).
11 JlelicTBUg €  KOMIUIEKCHBIMH ~ YHCJIAaMU B 2
anrebpandeckoii hopme.
Pa3nen 3 YpaBHeHusI M HEPaBeHCTBA 20 YMeTp  omepupoBaTh  MOHATUSIMH:  TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPAaBHEHUH W
HEpaBEHCTB, DPABHOCWJIBHOCTh YpaBHEHHI, HEPaBEHCTB U CHUCTEM,
10 | paunoHanbHBIE, YMETh pELIaTh YPAaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
MIOMOIIBIO0 PA3IMYHBIX NPUEMOB; NPUMEHATh YPaBHEHUS, HEPABEHCTBA,
UX CHCTEMBbI JJs pELIEHUS MaTeMAaTU4YECKUX 3aJad M 3ajad U3
pa3IMyYHbIX 00JacTel HAyKH U peasibHOM JKU3HH
Tema 3.1 PaBHOCWJIBHOCTb YypaBHEHUII U HEPABEHCTB. 8 6
OO61re MeToIbl peleHus
12 IIpakTnueckoe  3aHATHE. PaBHOCMIIBHOCTB 2 VYMeTs pemars ypaBHeHUs, HepaBeHcTBa U cuctembi ¢ | OK 01 | 1,2
YPaBHEHUM. OO0mue  MeToapl  peuIeHHs 2n0p | NOMOIIBIO PA3IMYHBIX IPUEMOB; IPUMEHSATH OK 02
YpaBHEHUM. YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUIsl PELLIECHUs OK 03
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13 [IpakTrueckoe 3aHSTHE. PaBHOCHIBHOCTE 2 MAaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 Pa3In4YHbIX OK 04
HepaBeHCTB.  OOmme  METOAbl  pPEIICHUS 2np | obnacTel HAyKW U peaIbHOW KU3HH OK 05
HEPABEHCTB. OK 06

14 Onpenenurenyu BTOPOTO M TPETHETO IMOPSIIKOB. 2 3HaTh: METOJIbI BEIUMCIICHUS onpeenuteneit Broporo | OK 07
Meron Kpamepa B pemieHUH CUCTEM JIMHEHHBIX U TPETHETO MOPsAKOB, popmynbl Kpamepa
YpaBHEHU.

15 [IpakTnueckoe 3ansTue. Pemenue cucrem 2 o VYMeTh: pemaTh CUCTEMBI TUHEHHBIX YpaBHEHUN
JIMHEHHBIX ypaBHeHUM MeTosioM Kpamepa. p MerogoM Kpamepa

Tema 3.2 I'paduueckuii MeToj pelIeHHS YpaBHEHHUH, 8 5
HEPaBEHCTB
16,17 | OOmue MeToabl pEIICHHUsST HEPaBEHCTB (TIepeXo;] 4 YMeTh pemaTe HEPaBEHCTBA C MOMOILBIO Pa3JIMYHbBIX 1,2
OT CpaBHEHMs 3HAYEHUH (PYHKIMH K CPABHEHUIO IPUEMOB
3HAYEHUN  apryMEeHTOB i1  MOHOTOHHBIX
(GyHKUMN, METOJ MHTEPBAIOB, (YHKIHOHAIBHO
— rpaduYecKuii METON).

18 I'paduueckuii MeTo peleHus] HEPABEHCTB U UX 2 VYMeTb pemarh HepaBeHCTBA U UX CUCTEMBI
CUCTEM rpadUyecKuM METOJJOM

19 [IpakTnueckoe 3ansTue. PemeHne ypaBHEHUN U 2 2mp YMeTs peniaTb ypaBHEHHsI U HEPABEHCTBA C IIOMOIIBIO
HEPaBEHCTB. Pa3JINYHbIX IPUEMOB

Tema 3.3 VpaBHeHUs U HEPABEHCTBA C MOAYJIEM 2

20 . Onpenenenne  MOIyJIs. ITpocreitmne 2 YMeTp  pemars  NpOCTEWINME  ypaBHEHHA U 1,2
YpaBHEHUS c MOJYJIEM. [Ipocreiimue HEpaBEHCTBA C MOJlyJIEM
HEPABEHCTBA C MOJIYJIEM.

Tema 3.4 CocraBieHue U pelieHHe NPOoPecCHOHATbHBIX 2 2np
3a/1a4 ¢ IOMOUIbIO YPaBHEHUM.

21 [IpakTnueckoe 3aHsATHE. PelieHne TEKCTOBBIX 2 YMeTh MNpUMEHSATh YpaBHEHHS, HEpPAaBEHCTBA, HX 1,2
3aj1ad. 2up CHCTEMBl JJIi pEUIeHHs MaTeMaTHYecKuX 3anad u

3a/la4 U3 pa3IMYHBIX OOslacTell HAyKW U pealbHOMN
KHU3HU
Pa3znen 4 Crenenn u kopHu. CreneHHast QyHKUHA 18 3HaTh: CBOMCTBA CTENEHU U KOPHS
12 YMeTh: HaXOOUTh 3HAYEHMsI KOPHS, CTEIIEHH, HA OCHOBE OIPENEIICHMS,
UCIIONIb3YS TpU  HEOOXOAUMOCTH HWHCTPYMEHTAJbHBIE  CPE/CTBA;
M10JIb30BaThCsl NPUOJIMKEHHOM OLIEHKOM IMPH MPAKTUYECKHUX pacueTax
Tema 4.1 Crenennas (yHKIMsI, €€ CBOMCTBa 10 6 | OK 01 |
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22 KopHu HaTypanbHOHN CTENEHH U3 YUClla U UX 2 OKO02| 1.2
CBOMCTBA. OK 03
23 IpaxTuyeckoe 3ausTHe. DYHKIME VX , HX 2 o OK 04
rpaQuKu M CBOWCTBA. P | Vmers: maxoants snauenns koprs, crenenn, Ha OK 05
24 CTeneny ¢ AeiiCTBUTEILHBIM OKA3aTElIeM, X 2 OCHOBE OIpesielIeHus, HCronb3ys npu Heodoxoxumoctu | OK 06
CBOJCTBA. UHCTPYMEHTAJIBHBIE CPE/ICTBA; HOJIb30BATHCA OK 07
25 [TpakTuueckoe 3ansaTre. CTeNeHHbIE QYHKINH, 2 . IPUOIMKEHHON OLEHKOH IIPU MPaKTUYECKUX PacdyeTax
uX rpa)uKu ¥ CBOWCTBA. P
26 [TpakTudeckoe 3ansarue. [IpeodpazoBanue 2 2mp
CTETICHHBIX BBIPAKCHUH.
Tema 4.2 UppanmoHaibHble ypaBHEHUS U HEPABEHCTBA 8 6
27 HppanmonanbHble ypaBHEHHUS. 2 1,2
HppanroHanbHbIe HEPABEHCTBA.
YMeThb pemarb HeCI0KHbIE HPPALMOHATBHbIC
28,29 | IlpakTuueckoe 3anstue. [IpeoOpazoBanue 4
9 4np | ypaBHEHUS M HEPABEHCTBA; BBITIOIHSTh
MpPpaMOHATILHBIX BBIPAKECHUH. .
npeoOpa3oBaHUs HPPALUOHATBHBIX BBIPAKECHHH
30 [TpakTudeckoe 3ansTue. Pemmenue 2 2mp
WppaIMOHAILHBIX YPAaBHEHHI U HEPABCHCTB.
YMeTb UCHOIbp30BaTh TpauK MOKA3aTENbHON (DYHKIMH IS W3YdeHUS
Pasznea S IlokasarenbHas pyHKuus 10 8 MPOIIECCOB U 3aBUCHUMOCTEH NpPU PELICHUH 3a/a4 U3 JPYTuX Y4eOHBIX
MIPEIMETOB U M3 PEATBHOM KU3HU, PEIICHHS TIOKa3aTEIbHBIX YPaBHEHUH
Y HEPABEHCTB
31 [TokazatenpHast ¢yHKUIUSI, ee Tpaduk u 2 OKO1| 172
CBOMCTBA. OK 02
32 [TpakTaeckoe 3aHSTHE. [TokazarenbHBIC 2 o OK 03
YpaBHEHUS. P OK 04
33 [TpakTyeckoe 3aHATHE. [TokazarenbHbIE 2 . YMeTb CTpouTh rpadyK MOKa3aTeNbHON (DYHKIIHH; OK 05
HEpaBEHCTBA. P pelaTh noka3aTejabHble ypaBHEHHs U HEPAaBEHCTBA OK 07
34 [Ipaktnueckoe 3ansitue. Pemenue cucrem 2 2np
MOKa3aTeJIbHBIX YPaBHEHUH.
35 [TpakTnaeckoe 3aHSATHE. Pemenue 2 2mp
MOKa3aTeJIbHBIX YPaBHEHUH U HEPABEHCTB.
Pa3nesn 6 Jlorapugmel. Jlorapudmudeckas GpyHKuus 24 YMeTb HuCHoib30BaTh Tpaduk JorapupMUUECcKOi byHKIMN 7S
1p | W3YyHdenns mporeccos u 3aBHCUMOCTEH TpU pelIeHUH 3a/1a4 U3 JAPYrux

y4eOHBIX  MpEeAMETOB M U3  pPEaIbHOM
Jorapu(pMUUECKUX YpaBHEHHH U HEPABEHCTB

JKU3HU,

penieHus
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36 Jlorapugm uucna. OCHOBHOE JOrapru(pMHUECKOE 2 OKOl | 1.2
TOXIeCTBO. JlecsaTuuHble U HaTypaJibHbIE 3HaTh: onpeencHue orapudma, BUABI JorapudmMoB OK 02
Jorapu@Mbl, 9UCJTIO €. OK 03

37,38 | CroiictBa norapudmoB. Ilepexoq k HOBOMY 4 YMeTh N0ap30BaThCSl CBOWCTBAMU JIOrapu(MoB OK 04
OCHOBAHHUIO. JlorapugmupoBanue u Wwmets nonsTue o orapuMupoBaHum 1 OK 05
MOTEHIIMPOBAHUE. IIOTEHLIMPOBAHUU OK 07

39,40 | Ilpaktuueckoe 3ansatue. [IpeodpasoBanus 4 . YMeTh BBINONHSITH HECIOXKHBIE TPEOOpa3OBaHUs
Jorapu(MUUECKUX BbIPAKCHHIH. P Jorapu(pMUUECKUX BBIPAKEHUN

41 Jlorapudmuueckas GpyHkims, ee rpaduk u 2 'YMeTh cTpouTh Tpaduk JorapupMuUecKoi QyHKIHH
CBOMCTBA.

42 Jlorapudmuueckie ypaBHEHHsI, OCHOBHBIE 2 YMeThb pemars JorapupMUIECKue ypaBHEHHS U
MIpUEMBbI UX pelieHus (MeTO BBEICHUS HOBOM Jorapudmuyeckrue HepaBeHCTBA
MEPEMEHHOM, METO/] IIOTCHIIUPOBAHMS,

(GYHKIIMOHATIBHO — rpauuecKuii MeTox).

43 Jlorapudmuyueckre HepaBeHCTBA, OCHOBHBIC 2
MIPUEMBI UX PEIICHUSI.

44 45 [IpakTrueckoe 3aHsTue. Penenue 4 .
Jorapu(pMUUECKUX YPaBHEHUH 1 HEPABEHCTB. P

46 [IpakTrueckoe 3ansTHe. Permenue cucrtem 2 o
Jorapu(PMUUECKUX YpaBHEHHH. P

47 IIpakTnueckoe 3ansatue. [Ipumenenue 2
norapudma. Jlorapudmuueckas cnupaib B 2np | UmeTh noHsITHE O IPUMEHEHUH Jlorapudma
IIPUPOJIE, €€ MaTeMaTHYEeCKHe CBOMCTBA.

Paznen 7 OcHOBBI TPUTOHOMETPHH. 38 18 | Ymerp omepupoBaTh MOHATHUSMHU: TPUTOHOMETpUYECKHE (YHKIIUH,

Tpuronomerpuyeckue pyHKIUH

TPUTOHOMETPUYECKUE YPaBHEHMs, HEPAaBEHCTBA U; YMETh pellaTh
YpaBHEHUS JUIs PEIICHUs MATEMAaTHYECKUX 3a7a4 U 3a7a4 U3 Pa3IN4HbIX
o0acTeil HayKH U pealbHOM XKU3HH; JEMOHCTPUPOBATh

YMEHME UCHOJb30BaTh rpa@uKu (YHKIHUHN Ui U3ydeHUs MpPOLECCOB U
3aBUCUMOCTEH MPH pelIeHUH 3aj1ay U3 IPYTUX YUeOHBIX IPEIMETOB U U3
peayibHOM JKM3HHM; BbIpakaTb (OpMyJlaMH 3aBUCHMOCTH  MEXIY
BEIMYMHAMU
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Tema 7.1 Tpuronomerpuyeckue GyHKIIMHA TPOU3BOIBEHOTO 6 2
yrina. PanqnanHas u rpajycHasl Mepa yria
48 Panuannas u rpagycHas Mepsl yria. 2
Omnpenenenue cuHyca, KOCUHYca, TAHI'€HCa U
KOTaHT'€HCAa YMCiIa. 3HAKU CUHYCa, KOCUHYCA,
TAHI'€HCAa U KOTAHT'€HCA 110 YETBEPTIM
49 3aBUCUMOCTb MEX]ly CHHYCOM, KOCUHYCOM, 2
TAHI'€HCOM M KOTQHT'€HCOM OJJHOT'O M TOT'O Xe
yria.
50 [IpakTrueckoe 3aHsTHE. BhIUKcIeHne 3HAYCHHI 2
TPUTOHOMETPHUYECKUX (DYHKIUH, ONpeeTICHIE 2mp
UX 3HAKOB IO YETBEPTAM
Tema 7.2 OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 4
@DopMyIibl IPUBEICHUS
o1 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA U 2
UX CIEJCTBHUSL.
52 DopMmyJIbl TPUBEICHUS. 2
Tema 7.3 CuHyc, KOCUHYC, TAHT'€HC CyMMBbI U Pa3HOCTH 10
IBYX aprymMeHToB. CHHYC U KOCUHYC JIBOMHOIO yria. 4
DopMyIIBI TOJIOBUHHOTO YTJIA.
53 @DopMysIbl CyMMBI M pPa3HOCTH JIBYX apryMEHTOB. 2
54 DopmyJIbl ABOMHOTO M TOJIOBUHHOTO YIJIOB. 2
55 ®opmyiel peoOpa3oBaHUs CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIUH B TIPOU3BENICHHE
U TIPOMU3BENICHUS B CYMMY.
56,57 | [Ipaktudeckoe 3anstue. [IpeoOpazoBanue 4np
IPOCTEHIINX TPUTOHOMETPUYECKUX BhIPAKEHUHN
Tema 7.4 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U
rpaduxmu.
58 CaoiicTBa u rpaduky GyHKIUH y = Sinx, y =
COSX, Y = tgX, Yy = CtgX.
Tema 7.5 [IpeobpazoBanue rpaguKOB TPUTOHOMETPUIECKHUX 2
byHKIMMA
59 IIpakTuyeckoe 3ansTue. C:xatue U pacTsKeHUE 2mp

rpaduKOB TPUTOHOMETPUUECKUX (QYHKITHI.

3HaTh ¥ yMETb: BBIIOJHATH IpeoOpazoBaHUE
BBIPA)KEHUH, TPUMEHSST POPMYIIBI, CBA3aHHBIC C

OCHOBHBIMH TPUTOHOMETPHUYECKUMHU TOXAECTBAMH U
UX  CIEACTBUSMH;  BBINOJHATH  IpeoOpazoBaHUE
BBIP@KEHUM, HOpuUMeHsst  (QOpMysbl  MpHUBEICHHUS,
CyMMbl M pa3HOCTM [JBYX YIJIOB, JABOWHOIO |
IOJIOBUHHOTO  YIJIOB,  IpeoOpa3oBaHUs  CyMMBbI
TPUTOHOMETPUUECKUX (YHKIUH B NPOU3BENCHHE U
HPOM3BEAECHUS B CYMMY, CTPOUTD I'pauKu N3yYEHHBIX
(GyHKIMH, WUTIOCTpUpPOBaTh 1O TIpaduKy CBoOIcTBa

(GyHKIMH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2

1,2

1,2

1,2

1,2
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Tema 7.6 Onucanue Npou3BOACTBEHHBIX IIPOLECCOB €

Ny 2mp
MOMOIIBIO TpadUKOB GHYHKIIHUNA
60 [TpakTudeckoe 3anstue. VMcmnonp3oBaHue 2 1,2
CBOMCTB TPUTOHOMETPUYECKUX (PYHKITUH B 21p
poeCCHOHATLHBIX 3a/1auaX.
Tema 7.700paTHbIC TPUTOHOMETPUUECKHE QYHKIIUN 2
61 OOparHble TpUroHOMeTpU4YecKre QyHKINU, UX 2 1,2
rpaduKu 1 CBOMCTBA.
Tema 7.8 Tpuronomerpuyeckre ypaBHeHus 1 HepaBeHcTtBa | 10 8
62 [Ipocreiimne TpPUroHOMETPUUECKUE ypaBHEHUS. | 2 3HaTh: METO/Ibl PEIICHUS TPUTOHOMETPHUUECKUX 1,2
YpaBHEHUH
63,64 | IIpakTuueckoe 3ansTue. Pemenue 4
TPUTOHOMETPHUYECKUX YPABHEHUH OCHOBHBIX 4mp YMeTb: pemarb TPUrOHOMETPUIECKHE YPaBHEHHUS
TUIIOB (CBOJSIIMECS K KBaIpaTHBIM, peliaeMble
pa3noKeHuEeM Ha MHOKHTEINH, OJHOPOIHBIC)
65 [IpakTuueckoe 3ansarue. Tpuronomerpuueckue | 2 2np | MeTh moHSATHE O METOAAX PELICHUS
HEPaBEHCTBA. TPUTOHOMETPHUYECKIX HEPABCHCTB
66 [IpakTuueckoe 3ansatue. Pemenue 2 2np | 3HaThb METOABI M YMETh pellaTh TPUTOHOMETPUUECKUE 1,2
TPUTOHOMETPHUYECKUX YPaBHEHUH ypaBHEHHSI
IIpoMesKyTOUHBIH KOHTPOJIbL 2 lkp | YMerpb pemiath moka3aTenbHble, JOrapupMHUUECKUE U
TPUTOHOMETPHUUYECKHE YpPaBHEHUS M HEPABEHCTBA
67 Pemenne ynpaxxsHeHuil. 1
YpaBHEHHUsI, HEPABEHCTBA, CHCTEMBI. 1 1xp
Paznen 8 Ilpon3BoaHasi pyHKIMH, ee IPUMEHEHHe 44 3HaTh: MNpPHUMEHEHHE MaTeMaTUYeCKHMX METOJ0B K
aHaM3y W HCCIICIOBAHHUIO TPOIIECCOB W SBICHUN B
npupoze U o0IIeCTBE YMETh: HaXOAUTh MPOU3BOJIHBIE
JJIEMEHTAPHBIX byHKINH; UCTIOJIh30BATh
9o | IPOM3BOMHYIO IS NMPOBEACHNS MPUOIMKEHHBIX

BBIUMCIICHUH, pelIaTh 3a/1a4d MPUKIIAJHOTO XapakTepa
Ha HAaXOXJEHUE HauOONBIIETO W HAUMEHBIIETO
3HAYEHUS
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Tema 8.1 [Tonarue npoussoauoi. [IpaBuna u hpopmysst 10 5
nuddepeHIpoBaHUS
OmnpeneneHrue YHCIOBOH MOCIEIOBATEIBHOCTH. 2 3HaTh: ONpeAeNieHNe YUCIOBOU MOCIIEeI0BATEIbHOCTH;
68 CrocoObl  3agaHMsi W CBOMCTBa YHCIIOBBIX YMETh HAXOUTb eIl 0CIE0BATEIbHOCTH
MOCTIeIOBATEIBHOCTE  IOCIIEI0BATEIBLHOCTH.
HaxoxxaeHue N - To 4jaeHa 1nociae10BaTeIbHOCTH,
CYMMBI.
69 Ompenenenue TMpejena IMOCIeA0BaTEIbHOCTH. 2
Brrunciienue npeesnoB nocie0BaTelIbHOCTH
70 Omnpenenenue npenena GyHKIMH B TOYKE W Ha 2 HNmerp monsaTHe o mpezene (GyHKIMM B TOYKE M HaA
6eckoneuyHocTH. OCHOBHEIC CBOMCTBA MPE/ICIIOB. OECKOHEYHOCTHU
71 [IpakTyeckoe 3aHATHE. Bhluncienue npenenon 2 o YMeTb HaXOAUTh Mpeieibl HECI0XKHbBIX (QYHKINN
GyHKIIH. P
72 [Ipupamenue aprymenta u (yHKOUM. 3aiadd, 2 3HaTh oOmNpeeseHUe IPUPALICHUS aprymMeHra M
OPUBOASIINE K  TOHATHIO  NPOWU3BOIHOM. (GyHKINU; OTIpeieIeHue MPOU3BOIHOM.
OnpeneneHue Nporu3BOTHOM.
Tema 8.2 IIpou3BoaHbIE CyMMBbI, pa3HOCTH, IPOU3BEACHUS, 6 4
4aCTHOTO.
73 [IpaBuna  muddepenuupoBanus.  Dopmynbl 2 3HaTh: npaBuiIa U popmynsl nuddepeHpoBaHus.
Qg QepeHITpOBaHUSI. YMeTb HaxXxOAWTh TPOU3BOJIHEIC AIIEMEHTAPHBIX
74,75 | Ilpaktuueckoe 3anatue. [luddepennuponanue 4 . GbyHKIMH
AJIEMEHTapHbBIX (PYHKINH. P
Tema 8.3 [IpousBosHas cli0KHON (PYHKIIMU 4 4
76,77 | Ilpaktuueckoe 3anstue. CroxHas QYHKIUSA. 4 . Nwmets noHsATHE O CI0XKHON PyHKINN
ITpon3BoiHas CIOKHON (PYHKIIMH. P
Tema 8.4 [lonsiTve 0 HENPEPHIBHOCTH (DYHKIIUU 2
78 ITonatue HenpepbiBHON ¢yHkuuu. CBoiicTBa 2 HNmers moHATHE O HENpephlBHOM (QyHKIMM, ee
HernpepblBHOH ~ ¢yHkuuu.  CBS3p  MEXIY CBOWCTBAX W  CBSI3W  HENPEPHIBHOCTBIO U
HEMNPEepbIBHOCTBIO U AUPPepeHIUPYEMOCThIO T pepeHIPyeMOCThIO GYHKIIUU B TOUKE.
GyHKIIMM B TOYKe. ACHUMNOTOTHI rpaduka
(GyHKIHU.
Tema 8.5 Teomerpuueckuidi u  (U3NUECKUH  CMBICT 6 5
IPOM3BOTHON

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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1,2

1,2

1,2

1,2

79 I'eomerpuyeckuii CMBICH IIPOU3BOJHOM. 2 3HaTh: F€OMETPUUECKUN CMBICI MPOU3BOIHOM; YMETH
VYpaBHeHHE KacaTelbHONW U HOPMAJIH. COCTaBJISITh YpaBHEHHE KacaTeIbHOM U HOPMAJIH.
@u3nuecKkul CMBICI POU3BOJAHOW. Bropas
MIPOU3BOJIHAS U €€ (PU3HUECKUN CMBICII.

80 ®u3nyeckuii cMbIC  IIPOM3BOJHOW. Bropas 2 3HaTh: (PU3MUYECKUI CMBICI TIEPBOM M  BTOpOU
MIPOU3BOIHAS U €€ (PU3HUECKUN CMBICIL. IPOU3BOTHON

81 [IpakTnueckoe  3aHsTue.  DOuU3MYECKUH U 2 Nmeryr mOHATHE O MNPUMEHEHUM TMPOU3BOJHON B
TE€OMETPUYECKUI  CMBICT ~ MPOM3BOAHOM B 2np | mpodeccHOHANBHBIX 3a7a4ax
npoeccroHabHBIX 33aJja4ax

Tema 8.6 MonoToHHOCTH (pyHKITHH. TOYKH SKCTpeMyMa 4

82 Bo3spacranue u yObIBaHME byHKIUY. 2 YMeTh uccienoBarh (YHKIMIO HA MOHOTOHHOCTH U
DKCTPEMyMBI byHKIHH. HccnenoBanue HKCTPEMYM, Ha BBHITYKJIOCTh M HEPErud ¢ MOMOIIBIO
(GYyHKIIMM Ha MOHOTOHHOCTb U JKCTPEMYM C IPOU3BOTHON
MMOMOIIBIO TPOU3BOIHOM.

83 Bemykinocte  QyHKIMHM, TOYKM — Teperuda. 2
UccnenoBanne (QyHKIMM Ha BBIMYKIOCTh U
TOYKH Meperuda ¢ moMoIIbI0 IPOU3BOIHOM.

Tewma 8.7 UccnenoBanue QpyHKIMii 1 mocTpoeHue rpadukoB 6 4

84 Anroputm UCCIIETOBaHUS GyHKIIUN U 2
MOCTPOCHUS rpaduKoB c MOMOILBIO YMeTb uccaenoBaTh (QYHKIUIO IO OINpPEIeIIEHHOMY
ITPOU3BOHOM. QITOPUTMY U CTPOUTh Tpapuk C TOMOIIbIO

85,86 [IpakTHueckoe 3aHATHE. Uccnenosanue 4 . MPOU3BOJHOU
(GYHKIIMI ¥ TOCTpOeHHE IrpadUKOB. P
Tema 8.8 Hambosnbiliee 1 HauMeHblIIee 3HAUCHUS (PYHKIIHH. 6
HaxoxneHne oONTUMalbHOTO pe3ysibTaTa ¢  TOMOIIBIO 6
MPOM3BOTHON B MPAKTUYECKHX 3a7a4ax

87 [TpakTrueckoe 3aHSTHE. Haxoxnenue 2
HauOOJBIIETO M  HAaWMEHBIIET0  3HAYECHUH 2np | 3HaTh: MPUKIAAHOW XapaKTep MPOU3BOAHOIN; yMETh:
GbyHKITIH pemaTh  3agadyd  OPUKIAJAHOTO  XapakTepa Ha

88,89 | IlpakTuueckoe 3aHsTHE. [Ipunoxenue 4 4np HaXO0XJICHHE HAauOOJBIIETO U HAMMEHBIIIETO 3HAYCHHUSL.

HpOH?;BOJIHOﬁ K PpCIICHUIO IMPUKIAAHBIX 3aaa4

1,2
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Pa3nen 9 IlepBooOpa3Hasi pyHKIMH, ee IPUMEHEHHE 20 14 | 3HaTh U yMETb HaXOAUTh HEOIPENEICHHBIE MHTETPalIbl OT HECIOKHBIX
GyHKIUH, BBIYUCIATH B OPOCTEHIIMX — Clydasx IUIOIIAgUd  C
UCTIOJIb30BAHUEM OIIPEICIIEHHOTO MHTErpaa; UCIOJIb30BATh
npUOOpeTeHHbIC 3HAHUS U YMEHUS B MPAKTUYECKOM AESITeIbHOCTH IS
peleHHsI MPUKJIAAHBIX 33134
Tewma 9.1 IlepBooOpaznas ¢pyHkiuu. [IpaBuina HaXOXKACHUS 2 OK 01
IepPBOOOPA3HBIX OK 02
90 [Tonsatue mnepBooOpa3Hoit dyHKuuu. I[loHsATHE 2 OKO03 | 1,2
MHTETPUPOBAHUS. IIpaBuna HAaXO0JICHUS OK 04
epBOOOPa3HBIX. OK 05
Tema 9.2 HeonpeneneHHbli 1 onpeeaeHHbI HHTETPaJIbl 12 8 OK 06
91 Heomnpenenenuslii WHTErpan M €ro CBOWCTBA. 2 3HaTh M YMETh HAXOAUTh Heonpeaenennnle uarerpansl | OK07 | 1.2
OCHOBHBIE TAOJINYHBIC HHTETPAIIBL. OT HECIIOKHBIX (YHKIUH, HCHOIB3yS CHPAaBOYHBIN
92,93 | Ilpaktuueckoe 3anstue. HemocpencTBeHHOe 4 . MaTepHa; BBIYUCISTH ONPE/IEICHHbBIE HHTErPaIbl
WHTETPUPOBAaHUE (DYHKITHIA. P
94 OrmpeieieHHBIH  MHTETPAJI M €r0  OCHOBHBIE 2 1,2
CBOICTBA. Boruncnenue oTpeeIeHHBIX
uHTErpaioB 1o ¢popmyne Hetorona-Jleitbuuma.
95,96 [IpakTHueckoe 3aHATHE. Brrancnenue 4 4np
OTIpEeJICIEHHBIX HHTETPAJIOB.
Tema 9.3 IlonstTHe 00 ompeneleHHOM HHTErpajge Kak 6 6
TUTOIAAM KPUBOJMHEHHON Tpanenun
97,98 [IpakTHueckoe 3aHATHE. I'eomerpuueckuii 4 1,2
CMBICII OIIPEJIeNIEHHOTO nHTerpaia. [lpumenenne .
4np | YMeTh: BBIYUCIATH B MPOCTEUIIMX CITydasX IIIOIA TN
OIPEJICIEHHOI0 MHTErpajia JUlsl BBIYMCIIEHUS
oA e C HUCIIOJIb30BaHMEM OIIPEJICIEHHOI0 UHTErpaia; UMeTh
99 TTpaKTHyeckos po— Tprnosker > MOHATHE O  TMPHIIOKEHUSIX ONPEIEICHHOTO HHTETpaja
K BBIYUCIICHHUIO (PU3MUECKUX BEIUYHH
OTIPENICJIEHHOT0 WHTETpaja K BBIYUCICHHUIO 2mp

(I)I/I3I/ILICCKI/IX BCIMYHMH
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Pa3nesn 10 MHoxecTBa. Ji1eMeHThI TeOpuH rpagos

YMeTs  onepupoBaTb  IOHATHSAMU:
omepaluy HaJl MHOXXECTBAMU;

MHOKECTBO,

MOAMHOKECTBO,

YMCHHUE HCIIOJIb30BATH TCOPETHUKO-

MHOXXECTBEHHBIM anmapar JUisi ONUCAHUS pEaJbHBIX MPOLECCOB U
SIBJIGHUW TpH pElIeHUW 3aJa4y, B TOM 4YHUCIE W3 JPYTUX Y4eOHBIX

4
MPEIMETOB;
- YMETh ONEpUPOBaTh MOHATHUAMU: Tpad, CBI3HBIN rpad, AepeBo, LHKII,
rpadp Ha IUIOCKOCTH; YyMEHHE 3a7aBaTh M ONKHCHIBaTh Trpadbl
Pa3IMYHBIMU CIOCO0AMU; HCIIOIB30BATh Ipadbl IPH PEHICHUH 33134
Tema 10.1 MHoxecTBa. Onepaniy ¢ MHOKECTBAMU 4 2
100 ITonsarue MHOKECTBA. [ToamMHOXeECTBO. 2 1,2
YMeTh onepupoBaTh MOHATHIMHU: MHOXKECTBO,
Omnepalruu ¢ MHOXKECTBAMH.
IIOJIMHOKECTBO, BBIIIOJIHATH ONEPAIIUH HA
101 [IpakTHueckoe 3aHsTHE. Onepanuu c 2
2np | MHOXKECTBaMH
MHOXeCTBaMu. Pelenne npukIaaHbIX 3a1a4.
Tema 10.2 I'padpl 1 UX TpUMEHEHUE. 4 2
102 [Tonsarue rpada. Csi3HBIA Tpad, IEpeBO, MHUKI 2 YMETb ONEPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad, 1,2
rpad Ha IUIOCKOCTH. JIepeBO, UKIL, rpad Ha INIOCKOCTH; 3a/1aBaTh U
OTMCBIBATH TPadbl pa3IMYHBIMU CIIOCOOAMHU
103 [Ipaktuyeckoe 3anarue. Ilpumenenue rpadoB K 2 o YMeTh UCTI0Ib30BaTh rpadbl IpU PEILICHUH 3a7a4
PELICHUIO 3a/1a4. P
Pazgen 11 DjeMeHThl KOMOMHATOPHUKM, CTATHCTHKH M | 24 8 OK 01
TEOPHH BEPOATHOCTEH OK 02
Tema 11.1 OcHOBHBIE NOHATUS KOMOMHATOPUKH 8 2 3 . 5 OK 03
HaTh U Th: PEIIATh MPOCTEHIIINE KOMOUHATOPHBI
104,105 | Pa3smernieHusi, mepecTaHOBKH U COUCTAHHUSL. 4 a YMECTb. petia 6poc CHILIHE KO aTOPHEIC | QK 04 [ 1,2
3aJaud  METOJOM TIepebopa M C HCIOJIb30BaHUEM
106 | bunom HeroTtona. Tpeyronsauk IMackans. 2 ! A pebop . OK 05
M3BECTHBIX  (OPMYJL; BBIMHCIATE B NPOCTCHIINX | (ype o7
107 IIpakTnueckoe 3aHsATHE. PemieHne mpuKiIagHbIX 2 2np .
cllyyasix ~ BEpOSITHOCTH  COOBITHH;  MCIOJIB30BATh
KOMOMHATOPHBIX 3a/1a4. 06DeTe o sma . . eCKoi
npu TCHHBIC 3HAHUS W HUSI B TPAKTHYCCKON
Tema 11.2 CoGbITHE, BEpOATHOCTH COObITHS. C0XKEHUE U 6 PHOBD YMEH P
. NeSITeIbHOCTH U B TOBCEIHEBHON JKU3HU JJISl aHAIM3a
YMHO)KEHUE BEPOSTHOCTEH
= peambHBIX YHCJIOBBIX JAHHBIX, IPEICTABICHHBIX B
108 CoOwiTHsi, BuUAbl coObITHH. Ornepanuu  Han 2 1
BUJie TpadUKOB M JAMarpamMM, a Takxke JJIs aHaiau3a
COOBITHAMH. WHPOPMAIIMY CTATUCTHYECKOTO XapaKTepa
109 BepositHOCTE coOBITHSA. Kitaccnueckoe u 2 1,2
CTaTUCTHYECKOE OIpe/IelIeHNe BEPOSTHOCTH.
110 CrnoxeHue 1 yMHOXKEHHE BEpOSITHOCTEH. 2 1
Tema 11.3 BeposiTHOCTH B IpodecCHOHATBHBIX 3a7adax 2 2
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111 [IpakTuueckoe 3ansTue. Beruncnenue 2 o 1,2
BEPOSITHOCTEH COOBITHIA. p
Tema 11.4 luckpeTHas ciyyaiiHas BEIMYMHA, 3aKOH €€ 2
pacnpeeneHus
112 Bunel cinyuaiinbix BennuuH. [JuckperHas 2 1
cllydaiiHas BeJIMYMHA, 3aKOH €€ paclpe/IesICHuUs.
UucnoBble XapaKTEPUCTUKU AUCKPETHOU
CIIy4ailHOM BEJTMYUHBI.
Tewma 11.5 3agaun MmaTeMaTHYECKON CTATUCTUKU 2
113 [Tonsatue o 3amayax MaTeMaTUYECKOM 2 1,2
cTtaTUCTUKH. Bapuanmonssii psa. [onuron
4acToT U ructorpamMmma. CTaTUCTHYECKHE
XapaKTEPUCTHUKU psJia HaOII0JaeMbIX TaHHBIX.
Tema 11.6 CocTtaBiaeHue TabJIUIl U JUarpaMM Ha MPAKTHKE 4 4
114,115 | IIpakTtudeckoe 3ausatue. [lepeuunas oOpaboTka 4 4np
CTaTUCTHUYECKUX JaHHBIX. [ paduueckoe ux
npenacraBieHue. HaxoxaeHue cpeqHux
XapaKTePUCTHK HAOJII0aeMbIX JAHHBIX.
Pa3nen 12 KoopauHatbl 1 BEKTOPHI 10 3HaTh M YMETh: MCIIOJIb30BaTh MPUOOPETCHHbIC 3HAHUS U YMEHHUS B
MPaKTUYECKOM  JeSTEIbHOCTH U B  TOBCEAHEBHOM JKU3HU  JUIS
UCCIIeIOBaHUs (MOJEIUPOBAHMS) HECIOXKHBIX MPAKTHUECKUX CHTyalui
4 Ha OCHOBE H3YyYEHHBIX (OpMyNT U CBOMCTB Quryp, a TaKxke st
BBIYMCIICHUS O0BEMOB U IUIOMIA/IEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJI MPH PELICHNU MPAKTUYECKUX 3a/1a4, UCIOJIb3Ys IPU HEOOXOJUMOCTH
CIIPaBOYHUKH U BBIYMCIUTEIbHBIE YCTPONCTBA.
Tema 12.1 BekTopbl B IPOCTPAHCTBE. YOI MEXKIY 2
BeKTOpaMu. CKaJIIpHOE TPOU3BENCHNE BEKTOPOB 3HaTh: MPEICTaBICHIE O BEKTOPHBIX BETMUNHAX, BUIBI
116 BexTopbl, BeKTOpHbIE BETNYMHBL. Bubl 2 BEKTOPOB. OKO02| 1.2
BEeKTOpOB. KoMIsTaHapHbIE BEKTOPHI. YMerb: BBINONHATH JAeWcTBUs  Haa  BekTtopamu | OK 03
PasnosxeHne BekTOpa 1o TpeM HEKOMILIAHAPHBIM HaxOJWUTh JUIMHY BEKTOpa, yroa mexay Bekropamu, | OK 04
BeKTOpaMm. JleficTBHsI HaJl BEKTOpaMHU. yrojl MeXAy HOpsSMOH U IUIOCKOCTBIO, yroa mexnay | OK 07
CxanspHoe Npou3BEIECHUE BEKTOPOB. YTOII TUTIOCKOCTSIMH.
MEXJ1y BEKTOpaMH. Hwmetsb noHsTue 06 ypaBHEHUH IIIOCKOCTH
Tema 12.2 JlexapTOBbI KOOPAMHATHI B MPOCTPAHCTBE 4
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117 [IpssMoyronbHas cucTeMa KOOPIAUHAT B 2
npoctpancte. Koopannatel BekTopa. [ericTBus
HaJ BEKTOpaMH B KOOpJIMHATAX.
118 JlnuHa BexkTopa. PaccTossHre Mexy IByMst 2
Toukamu. CKaJIIpHOE ITPOU3BEAECHNUE BEKTOPOB.
VYron Mexay BEKTOpaMH. YTOJI MEXIY NpsIMON U
IJIOCKOCTBIO. YTOJI MEX/1y IJIOCKOCTSIMHU.
VYpaBHeHHE IIOCKOCTH. [ 'eOMETpUUECKHIT CMBICT
OIIpEeAEIUTEINS
2 X2
Tema 12.3 IIpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4H HA 4
KOOPJIMHATHOM MJIOCKOCTH
119,120 | IIpakTuueckoe 3ansTue. Penienne mpukiagHbIx 4 ) . 1,2
38124 C HCTIOb30BAHHEM KOOP/IMHAT H 4np YMeTh:  BBIIOJNHATH  JIEHCTBUS HAJ  BEKTOpaMH
BEKTOPOB, HaXOJUTh JUIMHY BEKTOPA, YTOJl MEKIY BEKTOpaMHU
Pa3nes 13 IlpsiMble U MJI0CKOCTH B IPOCTPAHCTBE 24 3HaTh M yYMETh: paclo3HaBaTb Ha 4YEpPTEKax U MOAEIAX
IPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TpPEXMEpHbIE OOBEKTHI C UX
OIHCaHUSIMHU, U300paKEHUAMUY;
ONMCHIBATh B3aUMHOE pACIOJOKEHUE TMPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;
aHAJIM3UPOBATh B MPOCTEHIIMX ClydasX B3alUMHOE pAaCIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
10 | u300pakaTb OCHOBHBIE MHOT'OTPAHHHUKH U KpYTJIbI€ TEJa; BBIOJIHATH
YEpTEXKHU 110 YCIOBUSM 3a/1ay;
CTPOUTH MPOCTEUIINE CeUeHUS KyOa, MPU3MBbI, MUPaAMU/IbI;
pelaTs MNPOCTEUIINE CTEPEOMETPUUYECKHE 3aJaud Ha HAXO0XKIECHUE
reOMETPUUECKUX BEINYUH;
MCIIOJIb30BAaTh pu peleHnn CTEPEOMETPUYECKUX 3a1a4y
IJIaHUMETPUYECKHE (PAKTBI U METOMBL;
IIPOBOJMTH JOKA3aTENIbHbBIE PACCYKICHMSI B X0/I€ PELLIEHUS 3a1au.
Tema 13.1 OCHOBHBIE IOHATUS CTEPEOMETPHH. 10 6

PacnionoxeHnne npsAMbIX U INIOCKOCTEN
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Jlornueckasi CTpyKTypa CTEPEOMETPHUH. 3HaTh ¥ YMETh: PAacllO3HABATh HAa YEPTEkKaxX M MOJAECIIX
121 AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX. IPOCTPaHCTBEHHbIE (POPMBI; COOTHOCUTh TPEXMEPHBIE
B3aumHoe pacrosnoxeHue npsiMbix B OOBEKTBI C WX ONHCAHUSAMH, H300paKECHUSIMH,
IIPOCTPAHCTBE. ONKCBHIBATh B3aMMHOE pACIOIOXKEHUE HPSAMBIX U
122 [TapamienbHOCTb NPSAMOM U IIIOCKOCTH. IUIOCKOCTEH B IPOCTPAHCTBE;, aHAJIU3UPOBAaTh B
[TapanesnbHOCTh IIOCKOCTEH. IOPOCTEHIINX  CIOy4asX B3aUMHOE PAaCIOJIOXKEHHE
123 [IpakTnueckoe 3ansarue. [lapamiensHoe O00BEKTOB B MPOCTPAHCTBE; pELIaTh IPOCTEHIINE
nmpoekTHupoBanue. M3o0paxkenue Gpuryp B 2np | CTEpEOMETPHYECKME  3aJaud  Ha  HAXOXKIECHHE
CTEpPEOMETPHH. F€OMETPUUYECKUX  BEJIMYUH;  MCIOJIb30BaTh  IpHU
124 [Ipaktrueckoe 3anstue. [lapannenenunen u ero peuICHUN CTEPCOMETPUICCKUX 3a1a4
asieMeHThl. CBOMCTBA NapasulesIenuea. 2mp | IWIAHAMETPUYECKUE (HAKTBI M METOJIbI,
ITocTpoeHue ceueHuil. IPOBOJUTH JOKa3aTelIbHbIE PpAcCyXJIEHUs B XOje
125 [IpaxTueckoe 3anstue. Terpasap u ero o pemeHus 3aaad.
sneMeHTsl. IlocTpoeHue ceyeHui. P
Tema 13.2 IlepneHAMKYISIPHOCTD OPSIMBIX U IJIOCKOCTEH
126 [lepneniukynsipHbIe IpsIMBbIE.
[leprieHAMKYIIPHOCTD NPSIMOM U MJIOCKOCTH.
127,128 | [lepneHauKynsip ¥ HAKJIOHHAs K TIUIOCKOCTH.
Teopema o Tpex neprneHauKymnsgpax. Yrojl MexIy
MIPSIMOM U TUIOCKOCTBIO.
129 JIByrpaHHbIN yrojia. Yrojl MeXIy INUIOCKOCTSMH.
[lepneH IUKyISIPHOCTB MIJIOCKOCTEM.
Tema 13.3 Pemenune 3anmad. IlpsimMble W IJIOCKOCTH B 6
IIPOCTPAHCTBE
CamocrosrenbHas paboTa 00yJaroLIuxcs. Hmetsb noHsTHEe 06 OPTOrOHAIBHOM IIPOEKTUPOBAHUH,
OptoronanpHoe npoektupoBanue. [Lnomanb €ro CBOMCTBAX.
OpPTOTOHAJILHOM MPOEKIIHH.
130,131 | IIpakTrueckoe 3ansiTHe. Pemenue
CTEPEOMETPUUECKHX 3324 4np

OK 01
OK 03
OK 04
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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Pa3nes 14 MHOrorpaHHMKHM M TeJIa BPAILLlCHUSs 54 20 | 3HaTh U yMETh: PAcIIO3HABATh HA YEPTEKAX U MOJETIAX
IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX
OTIMCaHMSIMHU, H300PaKECHUSIMHU;
OIMCHIBATh B3aMMHOE PACIOJI0KEHUE MPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE;
aQHAJIM3UPOBATH B MPOCTEUIINX CIYyYasiX B3aUMHOE PACIIOJIOKEHHE
00BEKTOB B MPOCTPAHCTBE;
nU300paxkaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJa; BBIMOIHSITh
YEePTEKH 110 YCIIOBHM 3a]1a4;
CTPOUTH MPOCTEUIINE CeYCHHS Ky0a, MPU3MBbI, TUPAMUJIbI;
peraTh NPOCTeHINe CTePeOMETPUYECKHE 3a]aui Ha HaX0XKICHHUE
FeOMETPUUECKUX BEIUYUH;
UCTIOJIB30BaTh MPH PEIICHHH CTEPEOMETPUIECKUX 3a/1a4
IUTAHUMETpUYecKHe (HaKThl K METO/IBI;
IIPOBOJUTH JJOKA3aTEIbHbBIC PACCY)KICHHUS B X0/I€ PEIICHHUS 3a1a4.
Tema 14.1 Bepuunsl, peOpa, rpaHd MHOTOTpaHHHUKA 2 OK 01
OK 02
132 MHuororpansbslii yroja. MHOTOrpaHHUKHU. 2 HMmeTs noHATHE O MHOTOIPAaHHOM YTJIE; OKo03| 1.2
MHOTOTpPaHHHUKAX, IPABHILHBIX MHOTOTPaHHHKOB OK 04
Tema 14.2 Ilpusma, ee cocrasistonue, ceuenue. lpsamas u 2 3HaTh ONPEEIICHUS TPU3MBI, IPABUIILHOMN PU3MBI, OK 05
MpaBHIIbHAS MTPH3Ma napasenenunena, npsiMoyroibHOTro OK 06
133 [Tpusma, BuaBI TPU3M. DIIEMEHTHI IPU3MBI. 2 napajuienenumnesnaa, Kyoa, mupaMuIbl, MPaBUILHON OK 07 1,2
CeueHus B IpU3Me. MUPAMUJIBI, TPABUIILHON YCEUEHHOM MUpaMUIbI.
Tema 14.3 Ilapannenenunen, ky0. Ceuenue kyoa, 2 WmeTp noHATHE O CEYEHUH MHOTOIpaHHUKA. Y METh
napasuieNenumneia HAXOJHTh IEMEHTHI YKa3aHHBIX MHOTOI'PaHHUKOB,
134 [Mapannenenunen u ero ceoiictea. Kyo. Ceuenne 2 IUIOIIA/ICH WX TIOBEPXHOCTEH 1,2
napajuienenumnena, Kkyoa.
Tewma 14.4 Tlupamuia, ee COCTaBIISIFONINE, CEUCHHE. 6 5
[TpaBunbHas nupamuaa. Y cedeHHasi mupamMuaa
135 [Mupamuna u ee smemenTsl. CeueHne MUpaMUIbL. 2
1,2
136 YcedeHHas mUpamMu/ia. 2 1,2
137 [TpakTnueckoe 3ansTue. HaxoxaeHue 31eMEeHTOB 2 2mp

PU3M, THPaMUI.
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Tema 14.5

bokoBas 1 noJIHas IOBEPXHOCTH IIPU3MBI,

HpaMUIbI
138 [Tnomans OOKOBOW W MOJHOW IMOBEPXHOCTU
IPU3MBIL.
139 [Tnomans OOKOBOW W MOJHOW IMOBEPXHOCTU
UpaMUTIBL.
140 [Tnomans OOKOBOW W MOJHOW IMOBEPXHOCTU
yCEUEeHHOH MUPaMUJIBL.
Tema 14.6 Ilnomanu noBepXHOCTEHN TE BpALLECHUS 4
141,142 | [IpakTuyeckoe 3ansTHe. Boruncienue miomanen 4np

MTOBEPXHOCTEH MPU3M U MTUPAMHU/I.

Tema 14.7 Cummetpust B KyOe, napajuiesienuree, npusme,

1,2

nupamuie. [lpumepsl cummerpuii B npodeccuu
CamocrosiTenbHast ~ pabora  0Oydaroluxcsl. YMeTh pacrio3HaBaTh CUMMETPHUIO OTHOCUTEIBHO
CummeTpusi OTHOCUTEIBHO TOYKH, MPSIMOIi, TOYKH, NPSMOH, MJIOCKOCTH
IIJIOCKOCTH. Cummerpus B Kyoe,
napasJiesienunese, npusMme, UpaMuie.
CumMeTpusi B IpUPOJE, apXUTEKType, TEXHHUKE,
OBITY.
Tewma 14.8 Humunnp, ero cocrapistoniue. CedeHne
IWJIMHIpA.

143 Hunmuuap u ero snemeHTsl. CeueHne HUIMHAPA. 3HaTh OnpeeneH s MPSIMOTo KPyroBOro MUINHIPA,
Pazeptka mumunHzapa. Ilnomans moBepxHOCTH KOHYCa, YCEYEeHHOI'0 KOHYca, 1mapa, cepsl. YMeTh
UJInHApa. HaxXxoauTh UX DJIECMCHTHI. Nmets moHsTHE O Pa3BECPTKE

Tewma 14.9 Konyc, ero cocrasisitonue. CeueHne KoHyca Y CEUCHUSX.

144 Konyc u ero nanementsl. CedeHue KOHYcA.
Pa3zBeptka konyca. Ilnomaas mNOBEpXHOCTH
KOHYca.
Tema 14.10 VYceuennsli koHyc. CeyeHHE YCEYEHHOIO
KOHYCa
145 YcedeHHbII KOHYC, €ro 3jeMeHThl. (CedeHue
yCEUEeHHOro KoHyca. Ilnomanp mnoBepxHOCTH
YCEUEHHOT'0 KOHYca.
Tema 14.11 Illap u chepa, ux ceueHus

1,2

1,2

1,2
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1,2

1,2

146 Map u cdepa. Ceuenus mapa u cdepsl. 2
[Tnomaap MOBEpXHOCTH 1Iapa.
Tema 14.12 I1noujaay noBepXHOCTEN TEJ BpallleHUs 4 4
147, 148 | IlpakTudeckoe 3aHsITHE. Bhraucienue mioniaaen 4 4np
MTOBEPXHOCTEH TeJ BPAIICHHS.
Tema 14.13 Tlonstue o0 oObeme Tena. OTHOIICHUE 12 6 3HaTh U YMETh: UCIOJB30BaTh MPUOOPETEHHBIC 3HAHUS
00BEMOB MOJTOOHBIX TEI U yMEHUS B TMPAKTUYECKOM JEATETBHOCTH U B
149 O6beM u ero uzmepenne. O0beM MPU3MBI, Kyda 2 IIOBCETHEBHOU KU3HU TUISL UCCIIEJIOBAHUS
u IPSMOYTOJIBHOTO napajJiesienunesa. (MomenupoBaHus) HECIIOKHBIX MPAKTHYECKUX
OTtHotIeHHE 00BbeMOB MOT00HBIX Te7. CUTYaIlMil Ha OCHOBE M3YYECHHBIX (POPMYII U CBOHCTB
I'eomerpuueckuii CMBICIT OTIpE eI TEIIS ¢buryp, a TakKe U1 BBIYACICHUS OOBEMOB W
TPETHETO MOPSIJIKA. IUTOIIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
150 Ob6vem  mupamuael  OO0beM  yCeueHHOH 2 pelIeHNH MPaKTUYECKUX 3ajad, MCIOJIb3YysS Ipu
UpPAMUIBL. HEOOXOAMMOCTH CHPAaBOYHUKU M BBIUMCIUTEIbHBIE
151,152 | IlpakTtruueckoe 3aHsTHE. BhluncieHue o0BEMOB 4 4np YCTpOUCTRBA.
MHOTOTPAaHHHUKOB.
153 O6beM HUIMHIpa, KOHYCa, YCEYEHHOTO 2
KOHYyca, Iapa
154 [TpakTrueckoe 3aHsTHe. Berancienne 00beMOB 2 2np
TEJI BPAIICHHS.
Tema 14.14 KomOnHa MHOTOTPaHHUKOB U TEJ 4 4
BpamieHus. | eoMmeTpudyeckre KOMOWHAIIMK Ha MPAKTHKE
155 [IpakTuueckoe 3anarue. KomObunanmm 2 2up
T€OMETPUYECKUX TEIL.
156 [IpakTnueckoe 3ansatue. Mcnonb3zoBaHue 2
KOMOMHAaIMI MHOTOIPaHHUKOB U T€Jl BPALLECHUS 2np
B MTPAKTUKO-OPHEHTUPOBAHHBIX 3a/ladyax.
Bcero | 324 (312 + 6 CPO + 6 11A)

Jl1s xapaKTepuCTUKU YPOBHSI OCBOEHHSI y4eOHOT0 MaTepHalia UCIOIb30BaHbl 0003HAYECHMUS:

1- O3HAKOMUTENbHBIN (y3HaBaHUE paHee N3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2- PENpPOAYKTUBHBIN (BBIMOJIHEHHE JESTEIBHOCTH 110 00pa3ily, HHCTPYKIIMH WU O] PYKOBOJCTBOM);
3- MPOAYKTHUBHBIN (IUIAaHUPOBAHUE M CAMOCTOSATEIBHOE BHIMIOJIHEHHUE JIEITEbHOCTH, PellieHne MpoOIeMHBIX 3a/1a4).
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3 YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCHUTIIMHBI
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHnI0
Peanuzanus yqaeOHON AUCIUTUIMHBI TPEOyeT HAINYKS y4eOHOTO KabuHEeTa MaTeMaTHKH.
O06opynoBaHue yueOHOT0O KaOuHeTa:
- TOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YJaIOIIUXCS;
- pabouee MeCTO TpenoIaBarTes;
- KJIacCHAasl JIOCKa,
- HarJIsIHBIEC TTOCOOMS (TIJIaKaThl, MAKEThl FTEOMETPUYECKHX (QUTYD);
- KOMIUIEKT Y4e0HO-METOAMYECKON JTOKYMEHTAIIHH.

TexHuueckue cpeicTBa 00y4eHus:
- MyJIbTUMEIa 000pYyI0BaHHE.

3.2 UndopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UCTOYHUKHU:

1 bnunoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 196 ¢. — ISBN 978-5-507-
45891-2. — Texct : anekTpoHHbIH // JlaHb : anekTpoHHO-0nOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/291170 . — Pexum mocTtyma: 11 aBTOPHU3. MOJIb30BATEICH.

2 MonoTtHukoBa, A. A. MaTteMaTHKa JUIsl FOpUANYECKUX KOJUIe/DKEH : yaeOHuK / A. A.
MonotuukoBa. — Cankt-IletepOypr : Jlanp, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Texcr : anexkTpoHHEI // JlaHb : aneKkTpoHHO-0nbmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/131012. — Pexxum gocTyma: 1jist aBTOPU3. OJIb30BATEIICH.

JononHuTebHbIE HCTOYHUKHU:

1 ITaGamoBa ; Hayunblit pegaktop T. . YTkuna. — 2-e usn., crep. — Mocksa : @JIMHTA,
2020. — 118 c. — ISBN 978-5-9765-4426-0. — TekcT : 27eKTpOoHHBIH // JIaHb : dJIEKTPOHHO-
oubmnoreunas cucrema. — URL: https://e.lanbook.com/book/. — Pesxxum moctyna: s
aBTOPH3. IIOJI30BATEIICH.

2 I'ycak, A.A. Maremaruka: nocobue-penerurop : [12+] / A.A. I'ycak, .M. I'ycak,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck : Terpanur, 2018. — 720 c. : Tabm., rpad. — Pexum
nocryma: o nmoanucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcT : EKTPOHHBIH.

HNHutepHeT-pecypcesl
1 http://www.mathtree.ru/Index
2 http://leqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
3 http://school9.uni-dubna.ru/NPO/resmatem.htm
4 http://mathematics.ru/
5 http://www.math.ru/
6 http://www.bymath.net/
7 http://graphfunk.narod.ru/
8 http://www.mathnet.spb.ru/
9 http://www.mathprog.narod.ru/
10 http://www.mathtest.ru/
11 http://www.mathem.h1.ru/
12 http://www.etudes.ru/
13 http://www.problems.ru/
14 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

KoHTpo.1b OLEHKHM pe3ynbTaToB OCBOCHHS YUEOHOH IUCIMIUIMHBI OCYIIECTBISIETCS
IpenojiaBaTeseM B IPOLIECCE NMPOBENCHHUS CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,

IPAKTUYECKUX  3aHATHM, TECTUPOBAHMSA, a  TaKKe
WH/IMBUYaJIbHBIX 3a/1aHU, IPOEKTOB, UCCIIEIOBaHUM.

BBIINIOJIHCHUA

00y4JarouuMucs

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOEHHbIE 3HAHMS)

@opMbI HW  MeETOJbI
KOHTPOJIA U OLIEHKH
pe3yJabTaToB 00y4eHHusI

B pesynbrare ocBoeHus y4eOHON IUCHUIUIMHBI OO0ydaroImuncs
JIOJIKEH YMETh:

o BBIMIONHATh apuMeThyeckue MAEeWCTBUA HaJ 4YHUCIaMH,
coueTass  yYCTHbIE U  [HChbMEHHBIE  TMPUEMBI,  HAXOAUTH
NPUOJIM)KEHHBIE 3HAYCHHS BEJIMYUH U TOTPEIIHOCTH BBIYMCIICHUN;
CPaBHHUBATh YUCIIOBbIC BHIPAKEHUS;

. HAaXOOUTh 3HAYEHUA KOPHsS, CTENeHu, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha OCHOBE OIPEACIICHUS,
UCTIONIB3YS. TIPU HEOOXOTUMOCTH HWHCTPYMCHTAIBHBIC CPEJIICTBA;

MOJIb30BAThCS  MPUOJIMKCHHOW  OIICHKOW TIpU  NPaKTUYECKUX
pacyerax;
o BBINMOJIHATE ~ TIPeoOpa3oBaHUE  BBIPAKCHHM, PUMEHSISA

(dopMynbl, CBSi3aHHBIE CO CBOWCTBAMM CTeIeHel, Jorapudmos,
TPUTOHOMETPUUECKUX (YHKIIMIA;

° UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
Hp&KTH‘-I@CKOfI JACATCIIBHOCTH U HOBCGHHGBHOﬁ KHU3HHU  OJId
NPaKTUYECKUX pacyeToB Mo QopmysaM, BKIOYas (OPMYIIbI,
coJleprKalue CTEIICHH, paguKanel, sorapu@msl "
TPUTOHOMETpHUUYECKHE (YHKLNHU, UCHOIb3Yys NMPH HEOOXOAUMOCTH
CIIpaBOYHBIC MaTcpHraJibl u IpocCT euIme BBIYUCIIUTCIIBHBIC
YCTPOMCTBA;

. BBIYUCIIATh 3HAYCHUS 10 33JJaHHOMY 3HAUEHHIO apryMeHTa
IIPY PA3TUYHBIX CIIOCO0aX 3a1aHus (PYHKIUH;

. OTpe/IEeNsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHH,
WITIOCTPUPOBATh UX Ha rpadukax;

. CTpOUTH TpadUKU U3y4EHHBIX (YHKIUH, WILIIOCTPUPOBATH
1o rpauKy cBOICTBA 3JIEMEHTAPHBIX (YHKIUI;

. UCIOJIb30BATh MOHATHE (PYHKIIUH JUIsl OMMCAaHMUS U aHalu3a
3aBUCUMOCTEN BEIUYMH;

o UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MIPAaKTUYECKOW JESATENbHOCTH W TIOBCEJAHEBHOM JKW3HU  JUIS
ONHUCAaHHUs C TIOMOINBIO (YHKIUH pa3InYHbIX 3aBUCHMOCTEH,
IpEeCTaBICHUs UX rpauecKy, UHTEpIIpEeTaly rpapHKoB;

o HAXOJUTh MPOU3BOIHBIEC SJIEMEHTAPHBIX (YHKIIHIA;
o HCIOJIb30BATh MIPOU3BOIHYIO TUTSE MIPOBECHUS

OueHka 3a  yCTHBIM
OTBET

Boibopounas  mpoBepka
TeTpajien

OreHka 3a yCTHBIA OTBET

OreHKa 3a BBIIIOJIHCHUE
oOyuaroei
CaMOCTOSTECILHOMI
paboThI

OneHka 3a BBIIOJIHEHUE
JIOMAILIHETO 3a/1aHus
Onenka 3a BBINIOJHEHHUE
MPaKTU4YECKON pabOThI

OreHKa 3a BBIIIOJIHCHHE
oOyuatoreit
CaMOCTOSTCILHOI
paboTHI

OreHKa 3a BBIIIOJIHCHHE
MPaKTHYECKON pabOThI

OneHKa 3a BLIOJIHEHUE

MPOBEPOYHON  PabOTHI;
OIICHKA TE€CTOBBIX
3aJIaHHi;

Bribopounass  mpoBepka
TeTpaaeu

OueHka 3a BBIIOJIHEHUE
oOyuatoreit
CaMOCTOATEIIbHOMN
paboThI

Onenka 3a yCTHBIN OTBET
O1eHKa 3a BBIIIOJIHEHNE
oOyuaromiei
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NpUOIMKEHHBIX  BBIYMCICHUM,
XapakTepa Ha HaXO0XXJIEHUe

pemiath 3a7add  MPUKJIAJTHOTO
HauOOJBIIIET0O YU HAWMEHBIIETO

3HAYCHHUS;

. BBIUUCIIATh B MPOCTEHIINX CIIydasX IUIOMAAN H OOBEMBI C
MCII0JIb30BAHUEM OIIPEACICHHOIO HHTErpaa;

. UCIOJb30BaTh NPUOOPETEHHBbIE 3HAHUS W YMEHHS B

IPAaKTUYECKOM JESITEeIbHOCTH M IIOBCEIHEBHOW JKU3HU  JJIS
pelieHuss 3aJa4, B TOM YHUCJIE COLMAIBbHO-3KOHOMUYECKUX U
¢u3nyeckux, Ha HauOOJbIIME M HAUMEHbIIME 3HAYCHMs, Ha
HaXO0X/IEHNE CKOPOCTH U YCKOPEHUS;

o peuIaThb pairOHAJIbHBIC, IIOKa3aTCJIbHBIC,
J'IOFapI/I(l)MI/ILIGCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUSA, CBOJAINCCAH
K JIMHCHHBIM U KBaApPAaTHBIM, a TAKIKC aHAJIOTMYHBIC HCPABCHCTBA U
CHCTCMBI,

. UCTIOJIB30BATh Irpa)UIeCKUid METOJ PEIICHUS YpaBHEHUH U
HEPaBEHCTB;
o n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH  PpEIICHUsS

YpaBHEHUI, HEPABEHCTB U CUCTEM C JABYMS HEU3BECTHHIMU;

L] COCTaBJIATH nu pCHIaTL ypaBHCHI/ISI nu HepaBeHCTBa,
CBS3BIBAIOIIME HEM3BECTHLIE BEIMYHHBI B TEKCTOBBIX 3aa4ax;

° UCIONIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B
HpaKTI/I‘-ICCKOI\/'I JCATCIIBHOCTHU 158 HOBCGI[HGBHOﬁ XKU3HU O
MOCTPOEHUS M MCCIENOBAHMUS NPOCTEUIIUX MaTEMaTHYECKUX
MOJICIIEH;

. pemars InpocTelline KOMOWHATOPHBIE 3ajjaud METOJI0M
nepebopa, a TakKe C MCIOJIb30BaHUEM U3BECTHBIX (POpPMYIT;

o BBIUUCIIATh B MPOCTEHIINX CITy4asX BEPOATHOCTU COOBITUI
Ha OCHOBE I10JICYETA YNCIIA UCXO0B;

. UCIOJIb30BaTh INPUOOPETEHHbIE 3HAHUS U YMEHHUS B
MIPAaKTUYECKON JAESITEIBHOCTH U ITOBCEIHEBHON KM3HU I aHAJIN3a
peabHBIX YHCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUIE TPAQUKOB U
quarpamm, a Takxke JUid aHajdu3a MH(QOpMalHuH CTaTUCTUYECKOrO
XapakTepa;

o pacmo3HaBaTh Ha YepTekax U MOJEISAX MPOCTPAHCTBEHHBIS
(bOpMBI; COOTHOCUTH TpPEXMEpPHBIE OOBEKTHl C HMX OMHCAHUSIMU,
M300paKCHUSIMU;

o OMKCHIBATH  B3aUMHOE  PACIONOXKEHHE  MPSAMBIX |
TJIOCKOCTEH B MPOCTPAHCTBE;

L AHAJIIN3UPOBATh B HpOCTeI\/'IIHI/IX clrydasax B3anMHOC
pacmoiox)eHne 00bEKTOB B IPOCTPAHCTBE;

o n300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KPYTJIbIE Tena,
BBITOJTHATH YEPTEXKH IO YCIOBUSM 337134,

. CTPOUTH MpoOCTeiIne cedeHus Ky0a, MpU3Mbl, TUPAMUIBL;

. pelarb [JIAHUMETPUYECKHE 51 IIPOCTEHIINE

CTCPCOMCTPHUICCKUC 3aJaud Ha HaAXOXJICHUC TCOMCTPUUYCCKUX

CaMOCTOSITEIILHOM
paboThI

O1ieHKa 3a BBINOJHEHUE
JIOMAIITHETO 3aJaHus

Boibopounass mpoBepka
TeTpajeu
Onenka 3a  TECTOBbIE
3a/aHus

Ouenka 3a BBIOJIHECHNE
MPAKTUYECKON pabOTHI
OueHka 3a BBINOJHEHUE
9K3aMEHAI[IOHHOTO
3a7aHus

OneHka 3a BBIIOJHCHUE
IPOBEPOYHO PabOTHI
OueHka 3a BBIIOJHCHUE
oOyyaroriei
CaMOCTOSTECILHOMI
paboThI

OreHKa 3a BBIIIOJIHCHHUE
TECTOBOM PabOTHI
O1cHKa 3a BBIIOJHCHUC
9K3aMEHALIMOHHOI'0
3a7aHus

OneHka 3a BBIIIOJIHEHUE
MPaKTU4YECKON pabOThI

Onenka 3a  yCTHBII
OTBET

OneHka 3a BBITIOTHEHHUE
oOyyarorei
CaMOCTOSITEILHOU
paboTsl

OmneHka 3a TECTOBBIC
3aJIaHus

Onenka 3a  yCTHBII
OTBET

Breibopounas  mpoBepka
TeTpajzien

OrneHka 3a BBITOJIHEHUE
oOyyarorei
CaMOCTOSITCILHOU
paboThl

Onenka 3a  TECTOBBIC
3a/TaHuS

OueHKka 3a BBIIOJHEHUE
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BEJIMYUH;

. HCIIONIB30BaTh IIPU PELICHUM CTEPEOMETPUYECKUX 3a]ad
TUTAHUMETPUYECKUE (PaKThl U METOMBI;

o IIPOBOAMTH JOKA3aTEIIbHBIE PACCY)KIEHUSA B XOJE PELICHHUS
3ajad4;

. UCIOJb30BaTh NPUOOpPETEHHBIE 3HAHUS W YMEHHS B

MPAKTUYECKOW  JICSITEIBHOCTA W IIOBCEJHEBHOW JKU3HU IS
uccienoBaHusl  (MOJEIUPOBAHMS) HECIOXKHBIX  MPAKTUYECKUX
CUTyalluldi Ha OCHOBE M3YYECHHBIX (OPMYT M CBOHCTB (HUIYp, a
TakKe€ BbIUMCICHUS OOBEMOB U IUJIOLIAJEH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ TPH PEHICHUH TMPAKTHYECKUX 3ajad,
UCIOJIB3YS MPU HEOOXOIUMOCTHU CIIPABOYHUKH U BBIUYUCIUTEIbHBIC
YCTPOMCTBA.

B pesynpraTe OCBOEHMsSI y4e€OHOW AMCUMILIMHBI OOy4aroUIUiics
JIOJDKEH 3HATh:

o 3HAYEHUE MaTeMaTHYeCKOW HaykKu MJisi peLIeHus 3ajaad,
BO3HUKAIOIIKUX B TEOPUHM M MPAKTUKE; LIUPOTY U B TO KE BpeMs
OTPaHUYEHHOCTh MNPHUMEHEHHUS MaTEeMaTUYeCKMX METOJOB K
QHAIN3Y U HCCIEIOBAHUIO IPOLIECCOB M SBJICHUM B IpHUpoOnE U
00I11IeCTBE;

. 3HAQ4YEHHWE IIPAKTUKU M BOIPOCOB, BO3HUKAIOUIMX B CaMOWU
MaTeMaTHKe Uil (OPMHPOBAHUS M PA3BUTUS MaTEeMaTUYECKON
HAayK{; WUCTOPUIO  pa3BUTUA  IIOHATHS  4YHCIA,  CO3JaHUsA
MaTe€MaTU4eCcKoro  aHaliu3a, BO3HUKHOBEHHMS W pa3BUTHUA
TE€OMETPHUH;

. YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTUKHU

MaTeMaTUYECKUX PACCYXKIEHUI, WX MPUMEHUMOCTh BO BCEX
00JacTsIX 4e0BeUeCKOM AeITeTbHOCTH;
. BEPOATHOCTHBIN Xapakrep
OKpYKarollero Mupa.

Pa3IUYHBIX mponeccoB

MPaKTHYECKOU pabOThI
OueHka 3a BBINOJTHEHUE
9K3aMEHAIIHOHHOTO
3a/1aHus

OneHka 3a  TECTOBBIC
3a/laHus

Boibopounas  mpoBepka
TeTpajien

OrneHka 3a BBINOJTHEHUE
oOyuarorei
CaMOCTOATEIIbHOMN
paboThI

OrneHka 3a BBIIOJIHEHHE
IPAKTHYECKHUX padoT
O1ieHKa 3a BBINOJHEHHE
9K3aMEHAIIMOHHOI'0
3a7aHus
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