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1. MACIHIOPT IPOT'PAMMbBI YYEBHOM JJUCHUILJIAHBI

1.1. O6saacTh NpUMeHeHHsI NPOTPAMMBbI

Pabouass mporpamma ydeOnoit mucrurummabsl [1J.01 «MartemaTuka» SBISETCS YacThIO
[MIICC3 (mporpaMMbl MOJATOTOBKH CIIEIIHAIIMCTOB CpeHero 3BeHa) B coorBeTcTBuu ¢ GI'OC mo
cnenuanbHocT 38.02.07 baHKoBCKOE 11€10.

1.2. Mecto aucuuminnsl B ctpykrype IHIICC3

Vuebnas mucummauHa I1/1.01 «Martemaruka» SBISICTCS 0O0S3aTEIBHOM IUCIHMILIMHOMN
OCHOBHOH TmpodeccnoHambHOM 00pa30BaTENIbHON MPOrpaMMBI  BXOAUT B OJOK 0a30BBIX
MUCLIUILIINH 110 creranbHocT 38.02.07 bankoBckoe aeo.

1.3. Hesn 1 3aga4u JMCHHUILIMHBI — TPe0OOBaHKA K pe3yJbTaTaM OCBOCHHUS AU CHHMIIIMHbBI

OcBoenue coxaepxaHus ydeOHOM AuCHUIUIMHBL «MaTtemaTuka»  obOecreunBaeT
JOCTH)KEHUE 00YUYaIOIIMMUCS CIEAYIOIIUX pe3yJbTATOB:

* IMYHOCTHBIX (JI):

JI1 chopMHpOBaHHOCTH MpPEICTABICHUM O MaTeMaTHKE KaK YHHMBEPCAJIbHOM S3BIKE
HayKH, CPEICTBE MOJIETMPOBAHUS SIBJICHUM U ITPOLIECCOB, UESIX U METOJaX MaTEMaTHKU;

JI2 noHMMaHHME 3HAUYUMOCTH MAaTE€MaTHKH JJs Hay4HO-TEXHHUYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOIIEHHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOH KYJIbTYpPHI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MATEMATHUKH, SBOJIIOLIMEH MaTEMaTUUECKUX UIIEH;

JI3  pa3BuTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOPaKEHHMS,
QITOPUTMUYECKOHN KYJIbTYpbl, KpUTUYHOCTH MBIIICHUS HA YPOBHE, HEOOXO0AUMOM Jis Oyay1ei
npodeCCHOHATBHOMN e TENFHOCTH, VIS TIPOIOJKEHUSI 00pa30BaHMs U CaMOOOPa30BaHUS;

JI4 oBnageHue MareMaTHUYeCKMMM 3HAaHMSIMHU M YMEHUSMHM, HEOOXOJUMBIMH B
MOBCEIHEBHOM KU3HHU, Ui OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U
JUCLHUIUIMH TPO(ECCHOHANBHOTO LHMKJIa, I TOJXyd4eHUs o0pa3oBaHMs B O0JIacTsIX, HE
TpeOyomuX yriayoaeHHON MaTeMaTHIECKON TTOATOTOBKY;

JI5 TOTOBHOCTH M CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa3OBaHMIO, Ha
NPOTSKEHUM BCEW MKU3HU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEphIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHONW U 00IECTBEHHOM JesITeNbHOCTH;

JI6 TOTOBHOCTH M CHOCOOHOCTH K CAMOCTOSITENIFHOW TBOPYECKOW W OTBETCTBEHHOMU
JESTEIILHOCTH;

JI7 TroTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKOM, MPOEKTHOW U APYTHX
BUJAX JESATENbHOCTH;

JI8 orTHomeHne K NpoQecCHOHATBHOM JEATENIbHOCTH KaK BO3MOXHOCTH Yy4YacTHUs B
pEIIeHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAMOHAIBHBIX TPOOIEM;

* metanpeaMeTHbIX (M):

M1 ymMmeHHe CaMOCTOSTENBHO OINPEAENATh LEIN AEATENbHOCTH M COCTaBJATH ILIAHBI
JEATEIIBHOCTH;  CaMOCTOSITENIBHO ~ OCYLIECTBJIATh, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JIeATEIbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHHS MIOCTABJICHHBIX LIeJIeH
U peasin3alluy IJIaHOB JIEATeIbHOCTH; BHIOUPATh YCIICIIHbIE CTPATETHH B Pa3IMYHBIX CUTYalHUsX;

M2 ymeHHe NMpOIYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B TIPOIIECCE COBMECTHOMU
NEeSTeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIMX YYACTHUKOB JEATEIBHOCTH, 3S(P(PEKTUBHO
paspeniaTh KOH()IUKTHI,

M3 BnajseHue HaBBIKAMM IO3HABATENIBbHOM, y4eOHO-HMCCIIEAOBATENLCKOM U NMPOEKTHOU
NEeSTeIbHOCTH, HaBBbIKAMU  paspellleHuss MpoOieM; CrmocoOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PEIICHUs NMPAaKTUYECKUX 3a/1ay, IPUMEHEHUIO PAa3IMYHBIX
METOJIOB IO3HAHNUS;

M4 TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITENIbHON MH(pOPMAIIMOHHO-TIO3HABATEILHON
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NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(OpMaLUH,
KPUTUYECKH OLIEHUBaThb M HWHTEPIPETHUPOBATh HH(DOpPMALUIO, MOJYyYAEMYI0 U3 Pa3IMYHBIX
HCTOYHUKOB;

M5 BnazieHue A3bIKOBBIMHU CPEJICTBAMU: YMEHHE SICHO, JJOTMYHO U TOYHO M3JIaraTb CBOIO
TOYKY 3pEHMS], UCII0JIb30BATh AJICKBAaTHBIE S3bIKOBBIE CPE/ICTBA;

M6 BraseHue HaBbIKAMM I1O3HABATEIbHON pEQUIEKCHU KaK OCO3HAHUS COBEpPLIAEMBIX
JEHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUS U
HE3HaHWs, HOBBIX [T03HABATEJIBHBIX 33a/1a4 U CPEICTB Ui UX JOCTHKEHUS;

M7 ueneycTpeMiICHHOCTh B TOMCKaxX M NPUHATHH PEHICHUH, COOOpasHUTENbHOCTh U
UHTYHMLMS, PAa3BUTOCTb IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CHOCOOHOCTh BOCIPUHUMATh
KpacoTy U FapMOHUIO MUDA;

* npeameTHbIX (I1):

II1 copMupoBaHHOCTH MPEACTABICHUN O MaTEMaTUKE KaK YacTH MHUPOBON KYJIbTYphI U
MecTe MaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMM, CIIOCO0aX ONUCAHMs SIBICHUH pealbHOro
MHUpPa Ha MaTEMATUYECKOM SI3BIKE;

I12 chopmMupoBaHHOCTH MPEJICTABICHUH O MaTeMaTHUECKUX MOHATUAX KaK BaXKHEHUIIMX
MaTeMaTHUYECKUX MOJEIAX, O3BOJISIOIIMX OMHUCHIBATh U U3y4aTh pa3Hble IPOLECCH U SBICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMAaTU4ECKOTO ITOCTPOCHMSI MATEMaTUUYECKUX TEOPUH;

I13 BnageHne MeTogaMu OKA3aTeIbCTB U AITOPUTMOB PEIICHUS, YMEHHE WX MPUMEHSTH,
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKACHUS B XOJI€ PEILEHUS 3a1a4;

I14 BnaneHue cTaHIAPTHBIMU MPUEMAMU PELICHUS] PAllMOHAIBHBIX U MPPALIMOHANIBHBIX,
IIOKA3aTeNbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, MX CHUCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpPaMM, B TOM YHCJIE JUIsl IOMCKA IIyTH PEIICHUs U
WUTIOCTPALMK PEIICHUS] yPaBHEHUIN 1 HEPABEHCTB;

II5 chopMUpOBaHHOCTH MPENCTABICHH 00 OCHOBHBIX IMOHATHSX MAaTEMaTHYECKOTO
aHalM3a ¥ MX CBOWCTBAaX, BIAJCHME YMEHHUEM XapaKTepU30BaTh IOBeICHHUE (YHKLUH,
MCIIOJIb30BaHUE TOTYYCHHBIX 3HAHUM JUIsl OMUCAHMSI U aHAJIM3a peasIbHbIX 3aBUCUMOCTE;

I16 BnaneHre OCHOBHBIMU MOHATHAMH O MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PAcliO3HABaTh T€OMETPUUECKHE
burypel Ha dYepTekax, MOJENIX M B peaJbHOM MHpE; NPUMEHEHHE H3YYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmysn Ui pElIeHUs TeOMETPUYECKHMX 3ajJad M 3a4ad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

II7 cdopMupOBaHHOCTH TMpEACTaBICHUM O TMpoleccax U SBJICHUAX, HMEIOLINX
BEPOATHOCTHBIN XapaKTep, CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B PEaJIbHOM MHPE, OCHOBHBIX
MOHSTUSIX AJIIEMEHTApHON TEOPUH BEPOSTHOCTEN; YMEHMHM HAXOJIUTh U OLIEHHWBATH BEPOSITHOCTH
HACTYIUICHHUsI COOBITUIM B MPOCTEUIINX MPAKTUUYECKUX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYHH;

II8 BnaseHue HaBBIKAMU HCHOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpamMM IpU
peleHny 3ajay.

B pesynbrare u3ydeHus: AUCHUILTUHBI «MaTeMaTikay 00yJaromuiicst JomKeH
ymets (Y):

Y1 BbIIONHATH apuMETHUECKHe JEHCTBHS HaJ 4YHCIAMH, CoyeTas YCTHbIE U
MUCbMEHHBIE MPHEMbl; HAXOJUTh MPUOIMKEHHbIE 3HAYEHHsS] BEJIWYMH M TMOTPEUIHOCTH
BbIYUCIICHHH (a0COTIOTHAS U OTHOCUTEINbHAS ); CPABHUBATH YMCIIOBBIC BHIPAXKECHHUS;

Y2 HaxoIuTh 3HAUYEHUS KOPHS, CTETICHH, JIoTapu(Ma, TPUTOHOMETPUIECKUX BBIPAKCHUN
Ha OCHOBE OIIpEJeNIeHHs, HUCIOdb3ysd MpU HEOOXOTUMOCTH HHCTPYMEHTAJbHBIE CpE/ICTBA;
M0JIb30BATHCS MPUOIMKEHHOM OLEHKOM NP MPaKTUYECKUX pacueTax;

Y3 BBHINONHATH MpeoOpa3oBaHUsl BBIPAXKECHUH, NpUMeEHss (HOpMYJbl, CBS3aHHBIE CO
CBOICTBaMHM cTeneHei, Jorapu@mMoB, TPUTOHOMETPUUYECKUX (PYHKIIHIA;

Y4 s mpakTUYecKHX pacueToB Mo (opmynam, BkiItoyas (GOpMYIbI, CoJepKaliue
CTENEHHU, paauKaibl, JOrapupmbl M TPUTOHOMETpPUUECKHE (YHKIMM, HCIONB3Yys IpHU
HEOOXOIMMOCTH CIIPaBOYHbIE MAaTEpHAIIbl U TIPOCTEHINNE BHIYMCIUTEIbHBIC YCTPOUCTBA.
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Y5 BBIUMCIATH 3HaUCHHE (PYHKIIMH 110 33JaHHOMY 3HaYECHHUIO apryMEHTa MPHU Pa3IUIHbIX
croco0ax 3amanus (pyHKINY;

Y6 omnpenensiTh OCHOBHBIE CBOWMCTBA YHCIOBBIX (DYHKIHMH, WIIIOCTPHPOBATh HX Ha
rpadukax;

Y7 crpouth rpaduku M3y4eHHBIX (QYHKIUH, WUIIOCTPHUPOBATH MO TrpaduKy CBOWCTBA
3JIEMEHTAPHBIX (DYHKIIMIA;

¥Y8 wucnonb3oBaTh MOHATHE (GYHKIUU IS ONUCAHUS M aHAIN3a 3aBUCUMOCTEH BEIMYMH;

Y9 wucnonb3oBaTh NPOU3BOAHYIO Ul HM3YyYEHMs] CBOWCTB (DYHKIMH M MOCTpOEHUS
rpauKoB;

Y10 npuMeHATh NPOU3BOJHYIO Ul NPOBEACHUS NMPUOIMKEHHBIX BBIYMCIEHUH, pellaTh
3a[jauu MPUKIIAJHOTO XapaKTepa Ha HaXOXKCHUE HAauOOJIBIIEro M HAMMEHBIIETO 3HAYCHUS;

Y11 BbUUCIATH B NPOCTEHHIMX CllydasX IUIOMIAAM M OOBEMBI C HCHOJIb30BAHUEM
OTIPENIeIICHHOTO UHTETpaa;

Y12 pemats panyoHanbHble, IOKa3aTelbHbIe, JIorapuGMU4ecKue, TPUrOHOMETPHUECKUE
YpaBHEHHSI, CBOJSIIMECS K JTUHEWHBIM W KBaJpPATHBIM, a TAK)KE aHAIOTWYHBIC HEPABEHCTBA U
CUCTEMBI;

Y13 ucnonb30BaTh rpaduIecKuil METO PEIICHUS YPaBHEHUI U HEPABEHCTB;

Y14 uzo0paxkaTb Ha KOOPAMHATHOW IUIOCKOCTH PpEIICHUS YpaBHEHUH, HEPABEHCTB U
CHCTEM C JIByMsI HEM3BECTHBIMU;

Y15 cocraBidATh M pemiaTb YpaBHEHHS W HEPAaBEHCTBA, CBSA3BIBAIOLIME HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKJIAIHBIX ) 33/1a4ax.

Y16 pacnio3HaBaTh Ha YepTekKax U MOAEISAX IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTD
TpEeXMepHbIE OOBEKTHI C UX ONMUCAHUSIMHU, H300PAKECHUIMHU;

Y17 u3o0paxarb OCHOBHbIE MHOTOTPAHHUKHU M KPYTJIbIE TEJIa; BBIIOJIHATH YEPTEXKHU IO
YCIIOBHSM 3371a4;

Y18 crpouTts npocreiimme ceuenus Kyoa, pu3Mbl, MUPaAMUIBI;

Y19 pemares TIAHUMETPHUYECKHE W TPOCTEHIINE CTEPEOMETPUYECKHE 3aJadd  Ha
HaXO0KJIeHHE TeOMETPUUYECKUX BEJIMYMH (JUIMH, YTJIOB, IUIOIIAAEH, 00bEMOB);
3Hath (3):

31 3HaueHHe MaTeMaTHYeCKON HayKM AJIs pellleHHs 3a]ad, BOHUKAIOUIMX B TEOPHUM U
NPaKTHUKE; IIUPOTY M B TO YK€ BPEMsI OTPAHMYCHHOCTH MPUMEHEHHUSI MAaTEMaTHUECKUX METOJIOB K
aHaJIM3y U MCCIeI0BAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

32 3HavyeHWE TPAKTHKH W BOIMPOCOB, BO3HHUKAIOIIMX B CaMOM MaTeMaTHUKe s
GbopMHpOBaHUS W Pa3BUTUS MaTeMaTHYECKOW HAyKH; HCTOPHIO PA3BUTUS TOHATHS YHUCIA,
QG GepeHIaTbLHOTO HCYUCICHHS, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;

33 yHHBepcalbHBIH XapakTep 3aKOHOB JIOTUKM MaTeMAaTHYECKHUX PACCYXJIEHUH, HuX
IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOU NESTEIbHOCTH.



1.4. PexoMeHayeMoe KOJIMYECTBO YACOB HA OCBOEHHE YUeOHOM JUCUMIIIIMHBI

MaxkcuMajibHasi y4eOHas Harpy3Ka o0y4yaromuxcs 263 Jaca
BKJIIOYAs:
oOsi3aTenpHas ayAUTOpHAst yueOHast Harpy3ka (JIeKIMH, TPAaKTHIECKUe 239 qaca
3aHATHUSA)
IPOMEKYTOUHAs aTTECTALUS 24 Jaca
BCET'O 263 4acoB

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCHUIIIUHBI

2.1. O0beM y4eOHOM TMCUUILIMHBI U BU/IbI Y4eOHOH padoThl

Bup y4eOHoii padoThI Kommecrso
4acoB

MaxkcumaJjibHasi ydeOHasi Harpy3Ka (Bcero) 263
O0s3aTesIbHAsI Ay IUTOPHAs Y4eOHasi Harpy3Ka (Bcero) 239
B TOM YHCIIE:

JIEKIIUU 139

MPAKTUYECKHUE 3aHATHS 100
IIpomMeskyTOUHasI aTTeCTALUSA 24

Hrorosasi arrectanus ¢ ghopme sxzamena




2.2. TemaTuyeckuii NJIaH M coJep:KaHue yueOHOMH TucUMILUIMHBI « MaTeMaTHKay

HaumeHnoBaHue pa3aesioB U TeM Coaepixanue yueOHOro MaTepuaJa, JabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
CaMOCTOsITeJIbHAsE padoTa 00y4ar0IMXCcs 4YacoB | OCBOEHHUS
1 2 3 4
IloBTOpEHME 4
Tema 0.1. lefictBurensubie yncna | Jlekuus 1. TloHsTHE O HENBIX, PAMOHANBHBIX YHCIaX, MEPHOAMYECKON IpOOH; 3aKOHBI
JEHCTBUI HAJl pallMOHAIbHBIMU YMCIIAMU; BBIYMCICHUE 3HAYCHUS BBIPAKEHUS C PALlMOHATIbHBIMU 2 1
quCcJIaMU
IIpakTuyeckasi padora 1. IlpaBuino oOpaimieHne NEPUOIUIECKON APOOM B OOBIKHOBEHHYIO;
BBIMOJIHEHUE 33JaHUH Ha OOpalIeHHWe MEepPUOANYECKOH IpoOu B OOBIKHOBEHHYIO; IPABHIIO
IPEJCTABICHUE pPALMOHAJIBHBIX YHUCEN MAECATUYHBIMU JpOOSMHU; BBINOJHEHUH 3a7aHuil Ha 2 2
MIPEJICTABICHUE pPAllMOHANbHBIX YHUCENl ACCATUYHBIMU APOOSIMH; IOHSATHE HPpPALMOHAIBHBIX
qucell
Pa3nes 1. OcHOBbI TPMTOHOMETPHH 6
Tema 1.1. Paguannas mepa yria Jlexuus 2. IlonsTue panuvaHHOM Mepa yria; (opmyna nepexona OT TIpaJlyCHOM Mephl K
panuaHHOM; (opMmyna mepexona OT pagUuaHHOW Mepbl K TIpagyCHOW; pelleHUEe IPUMEPOB.
[ToBOpOT TOUKM BOKpYT Hayajla KOOPJAMUHAT; PEIICHUE 3a/1a4 HAa HaXOXKIEHUE TOUKHU, HOBEPHYTON 2 1
Ha 3ajaHHbI yroy; IloHsATHE cuHyca, KOCHHYyCA, TAHT€HCAa U KOTAHI€HCA YMCJIA; BBIYMCICHUE
3HAYEHUI CHHYyca, KOCHHYCa, TaHT'€HCAa M KOTaHIEHCA; 3HAKW CHHYCa, KOCHHYCa, TaHI'€HCAa U
KOTaHI'€HCa
Tema 1.2. OcHOBHBIE TOXKIECTBA IIpakTuyeckass padora 2. [loHsTHE TOXIECTBA; OCHOBHBIC TPUTOHOMETPUUECKHE TOXKIECTBA;
TPUTOHOMETPHH pelleHre 3aJaHui C UCIOJIb30BAHUEM OCHOBHBIX TPUTOHOMETPUUYECKHX TOXJIECTB; (HOpMyIibI
CHUHYyCa, KOCHHYCA, TaHI€HCa MPOTHBOIIOJIOKHBIX YIJIOB; BBIUMCICHHE 3HAUEHUS BBIPAXKCHMUS; 2 2
ylpoleHue BolpakeHHH. DopMynbl NPUBHIEHUSA; PEUICHHE NPUMEPOB C HCIOJIB30BAHUEM
hopmyn npuBeACHUS
Tema 1.3. ®opmynsl CIOKEHHUS. Jlexuus 3. @OpMyIbl CIOKEHUSI CUHYCAa M KOCHHYCA; PELIEHUE NPUMEPOB C HCIOJIb30BAHUEM
®dopmyIbl ABOMHOIO yria bopmyn cnoxeHus. Dopmyibl JBOMHOIO yria CHHYcCa, KOCHMHYCAa W TaHIEHCA; pellIeHue 2 1
IPUMEPOB C UCHOJIb30BaHUEM (OPMYIbI ABOHHOrO yria. opmynisl JBOWHOrO yria CHHYyca,
KOCHHYCa U TAHI€HCAa; pelIeHHe MPUMEPOB C UCII0JIb30BaHUEM (DOPMYIIBI IBOWHOTO yIia.
Pa3nes 2. @yHKIMH, UX CBOICTBA M rpaQuKH 4
Tema 2.1. ITonssTne uyncnoBoit IIpakTnueckas padora 3. [lonstue uucCIOBON (QYHKIMH; MOHATHE OOJACTH OIpPENEICHHS U 5 5

byHKIIUHN

MHOXKECTBaA 3Ha‘-IeHI/II71; HaXO0XICHUC obiactu OIPCACIICHUA WU MHOKCCTBA 3HAYEHUN YHCIIOBOM




byHKIAH

Tema 2.2. OcCHOBHEIE CBOMICTBA
byHKIMHA

Jlekuus 4. Ilonatue 4€THOCTH, HEYETHOCTH (YHKIMHU; ONpenesieHue YETHOCTH, HEUYETHOCTH
GyHKIMN TpapUUecKUM M aHAIUTUYECKUM cnocoOoM. IloHATme nepuoguuHOCTh (GYHKLUY;

HaxXOXJCHHE TNepuoja (YHKIMU; TOHSATHE BO3pacTaHue, yObiBaHWE (YHKIUI; ompeaerceHue 2
BO3pacTaHue, yobiBaHue QYHKUUN rpadUuyecKuM U aHATUTHYECKHM criocoooM. [loHsTHE TOYKM
IKCTpEMyMa, SKCTpeMyMa (PYHKIMH; ONpeeICHUEe YKCTpeMyMa PYHKITIH .

Paznen 3. Tpuronomerpuyeckue GyHKIUU YUCI0BOT0 APryMeHTa 8

Tema 3.1. Tpuronomerpuyeckue IpakTuyeckass padora 4. OmpeneneHue TPUTOHOMETPUUECKUX — (DYHKIMI;, 001IacTh

GbyHKIMU ¥ UX rpaduku OIIpEJIeJIEHUs] 1 MHOXKECTBO 3HAUCHUM TPUTOHOMETPUUECKUX (YHKLUMH; YETHOCTh, HEUETHOCTD,
NEPUOTUIHOCTD TPUTOHOMETPUIECKOH (PYHKITHH 2
I'papuku  TpuroHomerpuueckux (GYHKUMH M HUX CBOMCTBa; MpeoOpazoBaHHe TI'paduKOB
TPUTOHOMETPUUECKUX (YHKIMI

Tewma 3.2. ITonsiTue 06 oOpaTHBIX Jlekums 5. Teopema 0 KOpHeE; OIpeaciieHHe arcsinx, arcCoSx; BBIYMCICHHE 3HA4eHHi arcsin, 2

TPUTOHOMETPUUECKHUX (QYHKIUSIX arccosx. OnpezesneHue arctgx, arcctgx; BeIYUCICHUE 3HAYCHUM arcsinx, arccosx

Tema 3.3. Pemenue npoctermmx IIpakTHyeckas padora 5. Peuienue ypaBHeHus COSx = a

TPUTOHOMETPHYECKUX ypaBHEHUI | Perenue ypaBHeHus Sinx=a 2
Pemenue ypaBuenus tgx=a, ctgx=a

Tema 3.4. Pemenue Jleknusa 6. Pemienue TpUrOHOMETPUUYECKUX YPABHEHUN BBEICHHUEM HOBOW IEPEMEHHOM.

TPUTOHOMETPUYECKUX YPAaBHEHHM | PenieHue TPUTrOHOMETPUYECKUX YPABHEHUN C IIOMOIIBI0 TPUTOHOMETPUYECKHX TOXKIECTB. 2
PemreHre 0AHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUI

Pasnen 4. Kopuu, crenenu u jorapugmsl 18

Tema 4.1. Kopenb HaTypasibHON IIpakTnyeckas padora 6. IloHATHE KOpHA N-H CTENEHM; BBHIYUCICHHE KOPHS N-Ml CTENEHU U3

CTEIIEHU U3 YuCla yycla; pelieHue ypaBHEeHui Buaa  x" = a 2
CBolicTBa KOpHS N-il CTENEHU; BBIUNCICHUE 3HAUEHUIN BBIPAXKCHUN, UCIIOIb3Ysl CBOMCTBA KOPHS
N-i CTENEHU

Tema 4.2. Jlexuus 7. [lonatue 00 UPPALMOHAIBHBIX YPaBHEHUAX; PEIICHHE MPOCTEUIINX

Pemenne nppanoHanbHbIX HMPPALMOHAIIBHBIX YPABHEHUM. 2

YpaBHEHUN Pemenne uppanoHaabHbIX ypaBHEHUH MOBBIIIEHHOW CIIOKHOCTH, BO3BEICHUE B HATYPaJIbHYIO
CTENEHb

Tema 4.3. Crenens ¢ IIpakTnyeckas padora 7. IloHATHE CTENEHM C palMOHAJIBHBIM IOKA3aTEJIEM; BBIYHUCICHHE
CTENEHU C palMOHAIBHBIM IOKa3aTeneM. CBONCTBA CTENEHN C PAallMOHAJIBHBIM I10KAa3aTeJeM; 2

palrOHAJIBHBIM IMOKA3aTCIIEM

IIPUMCHCHUC CBOICTBA CTEICHU C PpallMOHAJIBHBIM MTOKA3aTCJICM ITPH BHIYUCIICHUU




Tema 4.4. [ToxazarenbHast
¢ynkuus. ITokazarenbHbie

Jlexumst 8. TloHsTHE TOKa3aTenpbHOW (GYHKIMH, TpaduK Moka3zaTenbHOW (YHKIIMH; CBOWCTBA
MoKa3aTeabHON (PYHKIMM; TOCTpOoeHHWE TpadUKOB MOKa3aTeNbHONH (DYHKIMH; HCCIeI0BaHUE

ypaBHEHUSA CBOWCTB TIOKa3aTeJIbHOW (yHKIHMH. PemieHne MNpoCcTeHIMX TOKa3aTelbHBIX YpaBHEHUH; 2
IIPUBEJICHHE K OJHOMY OCHOBAaHMIO; IIPUPaBHUBAHME IIOKa3aTelied creneHen. Peienue
YpaBHEHUI BBIHECEHHUEM 3a CKOOKY OOIIero MHOXXHTENS ; peIIeHHE YPaBHEHWI BBEICHHEM
HOBOH IIEPEMEHHOU

Tema 4.5 TlokazarenbHbie IIpakTnyeckas padora 8. Pemienue mpocTelmx Moka3aTeIbHbIX HEPABEHCTB; MPUBEICHHUE K

HEpaBEHCTBA OJTHOMY OCHOBaHMIO. PelieHue HEpaBEHCTB BBIHECEHHMEM 3a CKOOKY OOIIEro MHOMKHUTEIS; 2
penieHne HEPaBEHCTB BBEICHUEM HOBOM NEPEMEHHON

Tewma 4.6 Jlorapudmer. CBoiicTBa Jlekiuss 9. Tlonsitue o morapudme umcna; HaxoxkaeHue jorapupma uyucia. OCHOBHOE

norapudmoB norapuMuUecKoe TOXKIECTBO; CBOMCTBA JIOrapu(MOB; MCIOJIB30BaHUE CBOMCTBA JOTapu(pMOB 2
MIPU BBIYHUCIICHUN

Tema 4.7. Jlorapudmuaeckas IIpakTnueckass padora 9. Ilonstue o norapudmuueckod  GyHKIMH;  CBOMCTBa

byHKIMSA norapupMuUecKoil GyHKIUU U ee TpaduK; MOCTpoeHUe rpaduka JorapupMHUIecKor GyHKINN U 2
€€ MCCIIEIOBAHNE

Tema 4.8 Pemenue Jlekums 10. Pemenue mpocTtedmmx orapu(MUYECKUX ypaBHEHHMIA; orapudMupoBanue o0enx

Jorapu()MUYECKUX ypaBHEHUI yacTel ypaBHEHUS; IPUPABHUBAHNE BBIPAKECHHM, CTOSIIIUX MO 3HAKOM Jiorapudma 2
Pemienue ypaBHeHHI BBEIEHUEM HOBOM NEPEMEHHOM

Tema 4.9 Pemenue IIpakTuyeckasi padora 10. Pemenue mpocTedmux JorapuMUUYECKUX HEPABEHCTB; 2

Jorapu(PMUUECKUX HEPABEHCTB Jorapu@MupoBaHue HEpaBEeHCTBA. PellleHne HepaBeHCTB BBEIEHUEM HOBOM NepeMEHHOM

Paszgea S. IlapajieJibHOCTH B IPOCTPAHCTBE 12

Tema 5.1. Akcuomsl ctepeomerpun | Jlekuus 11. AKCHOMBI CTEPEOMETPHM; CJIEICTBHS W3 AKCHOM; HCIOJIb30BAHUE AKCHOM U

B3aumHoe pacronoxeHue nNpsMbIX | CI€ICTBUN U3 aKCHOM IIpH J0Ka3aTrenbcTBe. [IoHsATHE mapaiieIbHOCTH MPSIMBIX B IPOCTPAHCTBE,

B IIPOCTPAHCTBE TepeMa O TPEX NapauIeIbHBIX NPSMBIX B IPOCTPAHCTBE, TEOPEMA O CYIIECTBOBAHHE IPSMOI, 2
napajuienbHoi naHHoM. [loHsATHE CKpelBaOIUXCs MPSIMBIX B POCTPAHCTBE, HAXOKIEHUE YyIJia
MEXY CKpEIIMBAOUIUMUCS PSIMBIMU

Tema 5.2. B3aumnoe IIpakTnueckas pabGora 11. IloHaTve napayIeNbHOCTh MNPSAMOM M IUIOCKOCTH; B3aUMHOE

pacrojoKeHue NpsMOi U pacrojoKeHUe MpsAMOM M IUIOCKOCTH; IPU3HAK MapajUIeIbHOCTH NPSIMOM M INIOCKOCTH; 2

IJIOCKOCTH NPUMEHEHUE ONpeeNieHuss W MpHU3HaKa NapajuleIbHOCTH MPsIMOW W IUIOCKOCTH TpHU
JI0Ka3aTeNIbCTBE U PEIIEHUH 3a4a4

Tema 5.3. BzanmHoe Jleknma 12. IloHaTtne napajuieIbHOCTH TUIOCKOCTEH; B3aMMHOE PACIOIO0KEHUE IUIOCKOCTEH; 2

PACIIOJIOKCHHUC IUIOCKOCTEM B

TCOpCMa MNPHU3HAK MapaJlJICJIbHOCTH HHOCKOCTeﬁ; NMPUMCHCHUC ONPCHACICHUA W TCOPCMBI IIPHU
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MPOCTPAHCTBE

JA0Ka3aTCJIbCTBC U PCIICHUHU 3a1a4

IIpakTnueckas padora 12. CpolicTBa mNapaieNbHBIX IJIOCKOCTEH; NPUMEHEHUE CBOWCTB

IIapAJUIEIbHBIX IUIOCKOCTEH ITPH T0KA3aTENbCTBE U PEIICHUH 3a1a4 2
Jlexuus 13. Pemenue 3a7a4 Ha napajuieIbHOCTh B TPOCTPAHCTBE. 2
IIpakTnyeckas padora 13. [locTpoeHue ceyeHHil TPSMBIX U TUIOCKOCTEH. 2
Pa3nes 6. IlepnieHANKY/JISIPHOCTD B IPOCTPAHCTBE 20
Tema 6.1. IleprienquKyIIpHOCTH Jlexuus 14. IlepnenaukymnspHble NpsSAMbIE B IMPOCTPAHCTBE; CBOMCTBO NapasuIEIbHBIX MPSMBIX,
IIPSIMOU U TUIOCKOCTH. NEPIEHIUKYJAPHBIX K TPETbEH; IEPHEHAUKYJSIPHOCTh NPSAMOM M IIOCKOCTH; IPU3HAK 2
[lepneHquKyIsIp ¥ HaKJIIOHHAA NIEPIEHUKYISIPHOCTH IIPSIMOM U INIOCKOCTH.
Teopema o Tpéx nepnenaukynsapax | Jlekmus 15. [leprieHAUKYIAp ¥ HAKIOHHAS, TPOCKIIMS HAKIIOHHOW; TTOHITHE PACCTOSHUE OT TOYKH
JI0 IIJIOCKOCTH; BBIYMCIIEHUE PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH; IMOHATHE yria MEXAY IPsIMOU 2
U IUIOCKOCTBIO; HAXO0XKJICHUE YIJIa MEKLY IPSIMON U IJIOCKOCTBIO.
Jlexuuss 16. IloHsTHE mNEpHEHIUKYNsIpa, HAKIOHHOW, NPOEKUUU HAKIOHHOW; IOCTPOEHUE 5
NIEPIEHIUKYJIApa, HAKIIOHHOM, IPOEKINU HAaKIOHHOM. TeopeMa o TpEéX neprneHuKyJsipax.
IIpakTnueckas pabGora 14. IlpumeHeHue TeopeMbl O TpEX MNEPHEHAUKYISIPAX pu 2
JIOKa3aTeJIbCTBE U PEIIECHUM 3a4a4
Tema 6.2. JIByrpaHHbIii yrou. Jlexuus 17. IloHsTHe yria MeX1y IJIOCKOCTSMM, IBYTPAHHOI'O YIJla; HOCTPOECHUE JBYTPAHHOIO
[Tapannenenunen, TeTpasap yriaa,  €ro  BBIYMCIICHHE;  IIOHATHE  INEPHEHIUKYJISAPHOCTH  IUIOCKOCTEHM;  INPU3HAK 2
IIEPIEH JUKYISIPHOCTH IIJIOCKOCTEM;
IIpakTnyeckas padora 15. [IpumeHeHne npu3HaKa MNEPHEHAMKYISIPHOCTH IUIOCKOCTEH IIpU 2
JIOKA3aTeJIbCTBE M PEUICHUU 3a]1a4.
Jlexuus 18. Ilonstue nmapannenenunena, OpsMoro rnapajuleienuneaa, rpaHu, pedpa, BEpIINHbI,
JVArOHAIM MapajulelIeUIea; OCTPOCHUE Napajuieenuneaa U npsMoro napajuiesIelnunena mno 2
3alaHHBIM d71eMeHTaM. Haxo)KeHue Hen3BECTHOIO DJIEMEHTA NapaJlleIeuIe a.
IIpakTnueckass padora 16. IlonsTHe TeTpasapa, BeplIUMHBI, pedpa, TI'paHU, OCHOBAHMUSA,
IIOCTPOEHHE TEeTpajaApa II0 3aJaHHBIM JJIEMEHTaM; HAaXO0XXJICHHE HEU3BECTHOIO 3JIEMEHTA 2
TeTpalrapa
Jlexuus 19. IlonsTHe cedyeHHMs W CeKylled IUIOCKOCTH; IOHSATUE CEUYEHHUs TeTpa’japa u
napajuleJenuIea; MpaBwiIa MOCTPOCHUs CEYCHUH; MOCTPOCHUE CEUYECHUU Mapajuleienunena U 2
TeTpa’/pa o 3aJaHHbIM yciaoBusM [locTpoeHne ceuenunii napajuienenuneaa U TeTpasapa.
IIpakTnyeckas padora 17. [lonsaTHEe NPSIMOYTOJIIBHOTO NMapalljiesIeUIea; CBOMCTBO JUaroHalIn 5

MPsAMOYT'OJIBHOTO TMapayluICJICTIMIICAd, IMPUMCHCHUC CBOICTBO JUuaroHajin IMpsaMOyroJbHOro
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‘ napajiiCJICnuIcaa mpru 10KasaTCJabCTBE U PCIICHUH 3a1a4

Pa3nea 7. 3apauu ¢ napamerpamMu 12
Tema 7.1. AHanutrdeckue Jlekumst 20. Omnpenenenue mapamerpa. PemieHue apoOHO-palMOHAIBHBIX YpaBHEHUH C 2
pellIeHNs OCHOBHBIX TUIIOB 3a/1a4 I1aPAMETPOM.
IIpakTnyeckas padora 18. PeleHre cMemanHbIX ypaBHEHUM ¢ mapameTpoMm. [louck pemenuit 2
YpaBHEHUI, HEPABEHCTB U UX CUCTEM
Jleknua 21. AnanuTudeckue MpUEMBbI OCHOBHBIX THUIIOB 3anad. [lapameTp kak paBHONpaBHAas 2
IIepeMEHHas
IIpakTuyeckas padora 19. CpoiictBa GyHKIMH B 3a7a4ax C MapaMeTpoM: 00JIaCTh 3HAUYCHUH, 2
9KCTpPEMAJIbHBIE 3HAUEHUSI, MOHOTOHHOCTb, YETHOCTb, IEPUOAUYHOCTh, 00PaTUMOCTh
Tema 7.2. I'paduueckue pemennst | Jlekuus 22. I'padmueckne mpuémbl B KOOpAMHATHOW IuTOCKOCTH. IlapamnenbHeiii mepeHoc, 5
OCHOBHBIX THIIOB 33]1a4 MIOBOPOT, TOMOTETHS, CKaTHE K MPSIMOMA, JIBE MPsSMbIE Ha TUIOCKOCTH.
IpakTuyeckas padora 20. Kagpatuunas QyHKUUSA: AUCKPUMHHAHT, CTapid Koddduuumenr,
BepinHa napabosnsl. Teopema Buera. 2
Penrenue 3a1a4 CBOISAIIMXCS K HCCIIEOBAHUIO PACHIONIOKEHNS KOPHEH KBaIPAaTUIHON (PYHKITUH.

Pasnen 8. DiieMeHTHI AUCKPETHOM MATEMATHKH U JIMHEHHOI0 NPOrPAMMHUPOBAHUS 24

Tema 8.1. DnemMeHTHI TEOPUHN Jlexumst 23. Ompenenenue MHOxecTBa. Ornepanuyd HaJ MHOXKECTBAMH W HX CBOWCTBA.
MHOXECTB Huarpammsl 3iinepa-Benna. CriocoOsl 3aganusi MHOkecTB. Koprexu. JlekapToBO Mpou3BeIeHHE 2

MHO>KECTB.
IIpaktnueckass padora 21. OroOpakeHMS U COOTBETCTBUS. BUHAapHBIE OTHOLIEHMS MU HUX 2
cBolicTBa. Pemenue 3anau

Tema 8.2. OcHOBBI Jlexuus 24. Anre6pa Beicka3piBanuii. Jlornueckue oneparuy Haj BHICKa3bIBAHUSAMU: OTPULIAHHE,
MaTeMaTHYeCKOH JIOTUKH KOHBIOHKIIMS, JU3BIOHKLINSA, HWMIUIMKAUs. AKCHOMBI anreOpbl BbIcKa3biBaHuil. Jlormka 2

IIPEIUKATOB.
IIpakTnuyeckas padora 22. [loctpoeHue TaGnMIbl UCTUHHOCTH BbICKa3biBaHUI. HaxoxneHue 2
00J1aCTH UCTUHHOCTHU NPEAUKATOB
Tema 8.3. IlocnenoBarenbHOCTH Jlexkuusa 25. OmnpeneneHne MOCIENOBAaTENbHOCTH; IIpeAeaa IOCIEA0BATENbHOCTH; METOAA 2
MaTeMaTHYeCKON MHAYKIHH.
IIpakTnyeckas padora 23. PemeHuwe 3agay ¢ IPUMEHEHHUEM METOAA MaTeMaTH4ECKON 2
WHIYKIHH.

Tema 8.4. IlepectaHOBKHM U Jlekuus 26. [loHsATHE KOMOMHATOPUKH; OOIIME MpaBUiIa KOMOWHATOPHKH: MPABUIIO CIIOKEHUS, 2

pa3menienus. CoueTanus

IMPpaBHUJIO MPOU3BCACHUSA; HCIIOJIB30BAHHUC IIpaBWJId CIIOKCHHA W NPOU3BCACHUA IPHU PCHICHUH
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3a1a4; IOHATHE IIyCTOTO MHOXECTBA; IIOHATHE coeAuHeHWH. [loHATHE mnepecTaHOBKU H
pa3MeleHusi, pa3MeIeHHs ¢ MOBTOPEHUEM, pa3MeleHust 0e3 MOBTOpeHu; popMynbl moacuéra
4ucilia IIEPECTAaHOBOK M pasMeEIleHuH; pemeHue 3anad. lloHatme coderaHus, codeTaHus ¢
IIOBTOPEHMEM; CBOMCTBA coueTaHuid. TpeyroabHuk Ilackansa. buaom HeroToHa

IIpakTnyeckass padora 24 @opmyna nojacu€ra YMUCIA COYETAHWH; pEHICHUWE 3a7ady Ha
HaxXOXJCHHEe OWMHOMHUANBHBIX KO3PduimeHToB. lloHAaTHe CcTenmeHW MHOTOWIEHa; (dopMyla

O6unoma HplOTOHA; HaxoKJEeHHWE BUJAa MHOIOWIEHA, MCHONb3ys (Gopmyidy OuHoma HeroToHa. 2
[lonatne OWHOMHMHANBHBIX KO3(PHUIMEHTOB; CBOWCTBA OMHOMHMHAIBHBIX KOX(PPHUINEHTOB;
BbIUMCIIEHHE OMHOMUHAIBHBIX KO PUIMEHTOB; NOCTpOeHHE TpeyroiabHUKa [lackais
Tema 8.5. DneMeHThI IMHEHHOTO Jlekums 27. JluHeiiHble HEpaBEHCTBA M OOJACTh PEIICHWH CHUCTEMbl JUHEHHBIX HEPaBEHCTB. 2
IPOrpaMMHUPOBAHUS CucTeMbl TMHEHHBIX HEPABEHCTB
IIpakTnueckas padora 25. Penienue 3a/1a4 JUHEHHOro MPOrpaMMUPOBAHUs CMEIIAHHOTO TUIIA 2
Jlexnug 28. CUMIIIIKC-METOI 2
Pasnen 9. KoopauHaTrsl 1 BeKTOPbI, NPeo0pa3oBaHNs B IPOCTPAHCTBE 18
Tema 9.1. IlonsiTue BekTOpa Jlexums 29. TloHsTe BEeKTOpa B MPOCTPAHCTBE, JUIMHBI BEKTOPA, KOJUIMHEAPHOCTH, PABEHCTBA
BEKTOPOB; MPaBUJIa CII0KEHUSI U BBIUUTAHUS BEKTOPOB, YMHOKEHHsI BEKTOPA Ha YKCJIO; CBOICTBA 2
CJIOKEHMSI U BBIUUTAHUSI BEKTOPOB, YMHO)KEHHUS BEKTOpA HA YKCJIO; IOHATUE KOMIIAHAPHOCTH.
Jlekuus 30. Tepema pa3inokeHusi BEKTOpa 1o TpéM KOMIIJIaHAPHBIM BeKTopaM. Pemenue 3agau 2
Tema 9.2. Meroa koopuHaT B Jlexuus 31. IloHATHE MPAMOYTOJIBHOW CHUCTEMbI KOOPJAMHAT B IPOCTPAHCTBE, OCEW KOOPAMHAT,
IIPOCTPAHCTBE Hayaja KOOpPAWHAT, KOOPAMHATHOM IUIOCKOCTH, IIOJIOKUTEIBHON IOJIYOCH, OTPULIATEIBHON 2
M0JIyOCH, aOCIIMCChI, OpANHATHI, allIUIMKAThI, KOOPAUHAT BEKTOPA; pallyc-BEKTOpPa; KOOPIUHATHI
CYMMBI M pa3HOCTH BEKTOPOB, TPOU3BEACHUS BEKTOPA HA YHCIIO
Tema 9.3. IIpocreiimne 3agauu B Jlexuus 32. IlpaBwiio BBIYUCIEHHS KOOPJIMHATBI CEPEMHBI OTpE3Ka; pelIeHHuEe 3agad Ha
KOOpAMHATax BBIYHCIIEHNE KOOPAMHATHI CEpeauHbl oTpe3ka. [IpaBuia BeIUMCIEHHS N0 KOOpAWHATaM JJIMHBI 2
BEKTOpA U PacCTOSTHUS MEXKy TOUKAMM; pelIeHHe 3aau
Tema 9.4. CkanspHoe Jlexuus 33. IlonsATue yriia MeIy BEKTOpaMH; MEPIEHAMKYIISIPHOCTb BEKTOPOB; BBIUMCIIEHHE
MIPOU3BEICHNE BEKTOPOB. yriaa Mexjae Bekropamu.lloHsATHE CKalspHOTrO MPOU3BENEHHUS BEKTOPOB; CBOMCTBA CKAJISIPHOTO 2
ITpeoOpa3oBaHus B IPOCTPAHCTBE | MPOU3BEJICHUS BEKTOPOB;
IIpakTnueckas padora 26. 3aKOHBI CKAJISIPHOTO MPOU3BEIEHUS BEKTOPOB: IEPEMECTUTEIbHBIN, 5
pacnpeeNnTeNbHbIN, COYETATENbHBIN; BEIUNCICHUE CKAJISIPHOIO IPOU3BEIEHUSI BEKTOPOB
Jlexums 34. YpaBHeHHe NpsiMON B MPOCTPAHCTBE. B3anMHOE pacnosiokeHne NPsIMbIX 2
Jlexnus 35. TlpeoOpa3oBanue cuMMeTpuu B npoctpaHcTBe. CuMMeTpust B npupoe. Jprxenue B 2
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MPOCTPAHCTBE: MapaJUICIbHBIA TMepeHoc, momodue. dopmynbl TpeoOpa3oBaHW B CHUCTEME
KOOpJMHAT.

IIpakTuyeckas padora 27. YpaBHEeHHUE TUIOCKOCTH B MPOCTpaHCTBE. B3anmHoe pacnosiokeHue

mwiockocteil.  OpToroHanbHOoe — IpoeuupoBaHue. Ilmomans  OpTOroHaIbHOW — MPOEKLIMHU 2
MHOT'OYTOJIbHHKA.
Pasznen 10. MHOTOrpaHHUKH 10
Tema 10.1. ITonsitue o Jlexumst 36. IloHsTHE MHOTOTpaHHWKA, BEpIIMHBI, peOpa, TpaHH, IUATOHAIHU, CEKYIIeH 2
MHOT'OTpaHHUKE TUIOCKOCTH; TIOHSITHE MPU3MbI, OCHOBaHHsI, OOKOBBIX IPaHEH; BHJIbI PU3MBI: MpsiMast, HAKJIOHHAS
[lmomaas MOBEpXHOCTH MPU3MBI IIpakTuyeckasi padora 28. Dopmyna miomanab OOKOBOH MOBEPXHOCTH IPU3MBI, PEIICHHE
3a1a4; (opMyIa IUIOMA s MOJHON MOBEPXHOCTH MPHU3MBI, pelIeHHne 3a1ad; GopMyia IUIomanb 2
OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI, pellieHue 3a7a4
Tema 10.2. [TonsiTHe nupamMuabl IIpakTnueckas paGora 29. IloHsTue mnupamuIbl, OCHOBaHHS, BEpLIMHBI, pedpa, IpaHu;
MpaBWiIbHAg MHpaMuAa; HocTpoeHue nupamuabl. dDopmyna miomanu OOKOBOM MOBEPXHOCTU 2
NUpaMHibl M IUIOIIAAb IOJIHOM MOBEPXHOCTH MHPAaMUJbl; BBIYMCIEHUE IUIOMIAaU OOKOBOM
MMOBEPXHOCTH MUPAMUJIbI U MJIOIIA]Ib TOJIHON MOBEPXHOCTU TUPaAMUJIBL;
Jlexuums 37. HaxoxaeHrne HEM3BECTHOIO 3JIEMEHTA NUPaMUbI 110 33JaHHBIM 3JIEMEHTaM 2
Tema 10.3. [Tousarue komOunanmu | Jlekums 38. [lonsarne komOunammu Ten. HaxokneHwe oOBEMOB M IUIONIAJCH IMOBEPXHOCTEH 2
TEN CKOMOMHHPOBAHHBIX MHOTOTPAHHUKOB.
Pa3znen 11. Tes1a 1 NoBepXHOCTH BpanieHust 18
Tewma 11.1. [lonaTue uunuupa. Jlekuus  39. Iloustue HWIMHAPA, LWIMHAPUYECKON  IMOBEPXHOCTH, OOpa3yrolux
[Inomianp MOBEPXHOCTH HWJIMHJIPA. | LUIMHAPUYECKON MOBEPXHOCTH, OCHOBAHMS, OOKOBOI MOBEPXHOCTH, BBICOTHI, Palyca; OCEBOE 2
ITonsatue xonyca CEYeHME IWJIMH/IPA; BBIYUCICHHE IO OCHOBAHUS WINHAPA.
IIpakTnueckas padora 30. Pa3séprka 60KOBOI MOBEPXHOCTU IMIMHApPA. [loHATHE BriMcaHHOM
B IWJIWHAP U OMUCAHHON OKOJIO IWJIMHJpA Mpu3Mbl. Popmyna miomaan 00KOBOM MOBEPXHOCTH 2
UWIMHIpPAa M IUIOLUAJAM MOJIHOM IOBEPXHOCTH UIWIMHJPA; BBIYMCIEHHE IUIOMAau OOKOBOM
MOBEPXHOCTH HUJIMHJPA U IJIOIIAIMA MOJHON MOBEPXHOCTH MIMHAPA.
Jlexuuss 40.  [lonsiTMe  KOHyca, KOHMYECKOM IIOBEPXHOCTH, OOpa3yrOIIMX KOHHUYECKON
MOBEPXHOCTH, BEPIIUHBI, OCH KOHUYECKON IMOBEPXHOCTH, OCHOBAHHs, OOKOBON MOBEPXHOCTH, 2
BBICOTBI; OCEBOE CEYEHHE KOHYCA; BRIYMCIICHHE TUIONIAI OCHOBAaHUS KOHYca
Jlexuus 41. IloHsTHe BIMCAaHHOM B KOHYC M ONMCAHHOM OKOJIO KOHyca nupamujel. Popmyna 5

mIomaab TTOJTHOM IIOBCPXHOCTU KOHYCA, BBIYHCIICHHC MTOJTHOM ITOBEPXHOCTU KOHYCA, IOHATHC
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KPYrOBOTO CEKTOpa; GOpMyIIa IUIOIMAAH CEKTOPA; BRIYMCIICHUE IO CEKTOpa

IIpakTuyeckas padora 31. Pemenne 3aau Ha KOMOMHAIIUH TEJL. 2
Tema 11.2.Ilonstue chepsl u mapa | Jleknuss 42. Ilonstue mapa, cdepbl, ILeHTpa, paawyca, IUaMeTpa; ypaBHEHHE cdephl. 2
[Tnomans MoBepXHOCTH Chepsl KacarenbHast miockocts. BrimcaHHble M ONMCaHHBIE MHOTOTPAaHHUKU.
Jlekuus 43. CeueHue Hiapa IUIOCKOCTSMM; (OpMyJa IJIOLIAJU CEYSHMs Iapa; BBIYMCIICHUE 5
IoImaan ceueHus mapa. [lepeceyenne nByx coep.
Jlexuus 44. IlonsTHe mIomaayu NOBEpXHOCTU cdepsl; GopMysa MIIOLIaId OBEPXHOCTH chepsl; 5
BBIUMCIICHHUE TJIONIAIN IOBEPXHOCTH CHepbl
IIpakTnueckas padora 32. [loHsATHE MIAPOBOr0 CErMEHTA U ILIAPOBOIO CEKTOpa. Brlumcienue
IUIOUIa  IIapOBOI0 CETMEHTAa M IIApOBOTO CEKTOpa. BhlumMciieHne HEM3BECTHOIO 3JIEMEHTa 2
cepbl 0 33JaHHBIM JIEMEHTaM
Pasnen 12. IlpousBoaHas u ee npuMeHEeHUsI 32
Tema 12.1. [lpupamenue pyaxnun | Jlekuus 45. [lonsarue npupameHus GyHKIUN, TPUPALICHAS apryMEHTa, IIPOU3BOJHOM, Mpeena, 2
ITpupamenue aprymenta [IpaBuna | HempepbIBHOCTH B TOUYKE; pPEIICHUE 3a/1a4.
i depeHIpOBaHUS IIpakTnueckas padora 33. [IpousBogHas cyMMbl; IPOU3BOAHASI POU3BENEHUS; TIPOU3BOAHAS
YaCTHOI'O; MPOU3BOJIHAS BBIPAKEHUS C MOCTOSHHBIM MHOXHTEJIEM; HaXOXKJICHHE IMPOM3BOIHON 2
GbyHKIIUU
Tema 12.2. OcHoBHBIE (HOPMYIIBI Jlexumust 46. IlepBblii W BTOpOM 3ameuaresbHble Mpenensl. [Ipow3BogHas 3JIEMEHTAPHBIX
Qg QepeHITpOBaHUSI. (GYHKIMH: CTENEHHOW, MOKa3aTeIbHOM, JIOTapu(MUYECKOH; BBIYUCICHHE IMPOU3BOIHOMN 9
IIponsBonHbIe 3JIEMEHTAPHBIX (QYHKIMH.
TPUTOHOMETPUUYECKUX (PYHKIIMH
Jlekuuss 47. Ilpumenenue mnpaBui auddepeHIupoBaHus U QOpMyN s HPOU3BOJHBIX K
peuienuto 3ana4. [IpousBosiHas TpUroHOMETpUUYECKUX (PYHKLMM: CHHYyca, KOCUHYCa, TAHT€HCa U 2
KOTAHI'€HCa; BBIYUCIECHHE TPON3BOIHON TPUTOHOMETPUYECKUX (YHKIUH
IIpakTnueckas padora 34. JluddepennupoBanue GyHKIMi 2
Jlexuus 48. IlonsiTre mpou3BoiHOM oOpaTHOM PyHKIMHU. [Iponu3BoaHAs apKCUHYCA, apKKOCUHYCA, 2
apKTaHIe€HCa, ApKKOTaHT€HCA.
Jlexuus 49. IloHsaTne NpoOM3BOAHON CIIOXKHOM (QyHKIMH. PopMylia HaAXO0XKJIEHUS IMPOU3BOJHON 2
CJIO’)KHOW (DYHKIIMH.
IIpakTuyeckasi padora 35. HaxoxaeHnue mpousBOAHON cymepno3uiinu ¢GyHKIWNA. Pemenue
3agau. [lpumenenue npasun auddepenunpoBanus U GopMyn JUIsl TPOM3BOIHBIX K PEIICHHIO 2

3aaa4
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Tema 12.3. 'eoMmeTpuueckuii u
(bu3nYecKuil CMBICI TIPOU3BOTHOM.
ITonsiTHE O HEMPEPBIBHOCTH

byHKIUH

Jlexumst 50. VYrioBod k03(p(GUIMEHT KacaTelbHOW;, TC€OMETPUUYECKHH CMBICI TPOU3BOIHOM;
BBIUMCIIEHHE YTTIOBOTO KO3 QUIMEHTa KacaTeIbHOH. YpaBHEHHME KacaTelbHOH; COCTaBIICHHE
ypaBHEHHUS KacaTeIbHOM.

IIpakTuyeckasi padora 36. HenpepbIBHOCTh (DYHKIIMHM B TOYKE; TPOMEKYTKH HEMPEPHIBHOCTH;
pelIeHre HepaBEHCTB METO/IOM MHTEPBAIIOB. PelieHre KOMOMHUPOBAHHBIX HEPABEHCTB METOJOM
UHTEPBAJIOB 3aKOH JABM)KEHHS, 3aKOH YCKOpPEHHS; pelIeHHe 3aJady  Ha (U3MYecKuil u
T€OMETPUYECKUM CMBICIT IPOU3BOJIHOM.

Tema 12.4. [Ipuznaku
BO3pacTaHus, yObIBaHUS (QYHKIIUH.
Touku s3KcTpeMyMa, IKCTPEMYMBI
¢bynkuuu. MccnenoBanne QyHKINU

Jlexumst 51. IlpusHaku Bo3pacTaHus W yObIBaHUsA (yHKIMH; Teopema Jlarpamka; Teopema
JOCTaTOYHOE YCIIOBUE BO3pacTaHus (YHKIUH; perieHue 3anad. [oHSITHEe KPUTUYECKOW TOYKH,
TOYKH MaKCUMyMa, TOYKH MUHUMYMa, CTAllUOHAPHON TOYKU

IIpakTuueckas padora 37. Teopema o gocraToyHOM Tmpu3Hake auddepeHUpyeMoCcTH
(GYHKINW; TPU3HAKK IKCTPEMYMa; HAXO0XKICHUE SKCTPEMYMOB (DYHKIINH.

Jlekiust 52. HaxoxaeHue HaumOOJbIIET0 M HAUMEHBIIETO 3HAYEHWH (YHKIIMHM: HAXOXICHUE
3HAQUYEHMs] Ha KOHIIAX OTpe3Ka, HaXO0XKJACHUE 3HAUYEHHWE B KPUTUUYECKHX TOYKaxX; BBIOOD
HauOOJIBIIIETO U HAMMEHBIIIEr0 3HAYEHUS U3 HAMJEHHBIX 3HAYEHUI

IIpaktuyeckass padora 38. Anroput™m wuccinenoBaHus (GYHKIUN: 00JacTh ONpPEICTICHHS,
IPOM3BO/IHAS, CTAlMOHApHbIE TOYKH, INPOMEXYTKH BO3pAacCTaHUs M YyObIBaHMSA, TOYKHU
skcrpemyMa. [loctpoenue rpaguka GyHKIUN O aIrOpUTMY UCCIIETOBAaHUS QYHKITHI.

Jlexumst 53. 3amaum ¢ mapameTpamMu B Mpou3BogHON. KacarenbHas K KpPUBOW, KPUTHUYECKHE
TOYKH, MOHOTOHHOCTb, rpaduku HyHKITHIA.

IIpakTnueckas padora 39. [IpuMmeHeHre TPOU3BOJHON K UCCIIEIOBAHUIO CBOMCTB (PyHKIIMH

Pa3nea 13. IlepBooOpa3Has u ee NpUMEHEHHE
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Tema 13.1. TlonsiTue
nepBooOpazHo

Jlexuuss 54. Tlonstue mnepBooOpa3HOl (YHKIMH; OCHOBHOE CBOMICTBO IEPBOOOpPA3HON;
nepBooOpa3Has CyMMbl U pa3HOCTH; BBIYMCICHHE IEPBOOOPA3HOM

Tema 13.2. TlpaBuiia Hax0XKIEHUS
NepBOOOPA3HBIX

IIpakTnueckas padora 40. IlepBooOpa3Has dJIeMEHTApHBIX (QYHKIMI; BBIUKCICHHE
1epPBOOOPA3HBIX AIIEMEHTAPHBIX (QYHKIUN

Jlexums 55. TlonsiTre HeonpeAeI€HHOTO HHTETpasia. Tabinila UHTETpaJioB

IIpakTnyeckas paGora 41. BpluucieHue HEONpeNENEHHBIX UHTerpanoB.  HaxoxzaeHue
HEONPENEIEHHBIX HHTETPAJIOB METOJOM 3aMEHBI IEPEMEHHOU

Tema 13.3 ITnomans

Jlexumst 56. IloHsATHE KPHUBOJIMHEHHOM Tpanenuu, OCHOBAHWS KPHUBOJHWHEMHOW TpaIelyH.

N NN DN

NN
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KPUBOJIMHEWHOW Tparneruu

dopmysia TUIOIMIAAA KPUBOJMHEWMHON Tpamneluyu; BBIYUCICHHWE IUIOMAJAN KPHUBOJMUHEIHOMN
Tpanenuuu

Tema 13.4. UnTerpain. ®opmyna Jlexums 57. Ilonsitue onpeaenéunoro nurerpaia; popmyna Herorona—Jleiibnuna; 2
Herorona—IJlelibauma IIpakTnyeckas padora 42. Gusnueckuil CMbICI UHTETpalla; pELICHNUE 33134 C UCIIOJIb30BaHUEM 2
[IpumMeHeHus unTerpana ¢dbopmynbl HetoTona—Jleitbauna
Jlexuus 58. Ilpumenenust uHTerpana. BpluucieHue Miomaau KPUBOJIMHEHHOW TpamenuH. 5
Brruncnenne o6bEMOB Tell BpallleHus
IIpakTuuyeckass padora 43. Ilonstue nuddepennuanbHoro ypaBHeHHus. [IpuMeHeHue
UHTETPUPOBaHUs Juid pemieHus IuddepeHMaNbHbIX YpaBHEHUH C  pa3felsiomuMucs 2
MePEMEHHBIMU.

Pasznea 14. O0beMbI TEJI 10

Tema 14.1. [Tonarue oobema Jlekiuss 59. ®opmyna o0bEMa NPAMOYroJILHOTO TNapajulelienunena; pelleHne 3aaad Ha 5
BbIUHCIIEHHE 00bEMA IPSIMOYTOJILHOTO Napajlieienunesia

Tema 14.2. O0beM NPU3MBI, IIpakTnueckas padora 44. Gopmyna 06bEMa MPU3MBI; PELICHUE 33a]a4 Ha BBIYUCICHUE 00bEMa 2

MAPAMUJIBI U YCEUEHHOU nipu3Mbl Dopmyna 00bEMa TUpaMUIbL; pEIICHUE 3a]]a4 Ha BBIYUCICHIE 00BEMA TUPaAMUJIBI

MUPaMU/IbI Jlexuusa 60. O0bémbl monoOHbIX Ten. [loHsTHe yceuéHHoil mupamuabl. Popmyna oObEMa 5
yCEUEHHOM MUPAMU/IBI.

Tema 14.3. O6bémbl Ten Bpamienus | Jlekiust 61. Ilonartue o6béMa nunuuzapa; Gopmyna oObéMa UMIMHApA; pElIeHHE 3aJad Ha
BBIUHCIICHUEe 00bEMa mumuHApa. [lorstrne o0béMa KoHyca; Gopmyna 00bEMa KOHYycCa; pEIICHUE 2
3aJla4 Ha BbIUKCIIeHHE 00bEMa KOHyca
IIpakTuyeckass padora 45. Tlonsatue o0bEma mapa; ¢gopMmyna o0bEMa mmiapa, MIAPOBOTO
CerMEHTA; pelIeHHe 3a/Jay Ha BbIYHMCIEHHE O00bEMa Iapa, MIAPOBOTO CETMEHTA, IIapOBOTO 2
CEKTOopa.

Pa3ned 15. Jy1eMeHThI TEOPHH BEPOSATHOCTEH H MAaTeMATHYCCKON CTATHCTHKH 27

Tema 15.1. Co6siTue. Bepostnocts | Jlekiust 62. IloHATHe cOOBITUS, JOCTOBEPHOTO, HEBO3MOXKHOTO U CIY4YailHOTO COOBITHS.

coOBITHA Kinaccuueckoe omnpenenenrne BeposSTHOCTH; (opMysia BEPOSITHOCTA COOBITHS;, pElICHUE 3a/a4d Ha 2
BBIYHMCIICHHE BEPOSTHOCTU COOBITHUS
IIpakTuyeckass padora 46. ['ecomerpruyueckoe U CTAaTUCTHYECKOE OIPEACIICHUE BEPOSTHOCTH. 2
Pemenue 3agau
Jlexkumst 63. Anrebpa coOBITHIA: TIepeceueHue, OOBEAMHEHHE, Pa3HOCTh, JIOMOJHECHHE, 2
MIPOTUBOINOJIOKHOCTh. TeopeMa CI0KEeHUs BEPOSATHOCTEHN; pEIICHHE 3a/ay.

IIpakTnyeckas padora 47. Teopema yMHOKEHUS BEPOSITHOCTEN; pEIICHHUE 3a]1a4 2
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Jleknusa 64. @opmyna nonHo# BepositHocTh. Dopmyna baiieca. Pemenue 3amay.

Jlexuus 65. ®opmyna bepuymnu. 3akoH 60bIINX YUCENT 2
IIpakTuyeckasi padora 48. Onpenenenue rpada. [Ipumenenue rpadoB K pemICHUIO 3aaad 10 2
TEOPHUH BEPOSTHOCTEH.
Tema 15.2. OCHOBHBIE HOHATUSA Jlexumst 66. VMnest BBIOOPOYHOTO MeETO/A: BBIOOPOUHBIH METOJ, T€HEpajibHAass COBOKYITHOCTD, 2
OIIMCATEIbHON CTATUCTUKH BBIOOpPKA, MPU3HAK; BAPUAITMOHHBIN PsiI.
Jlexumst 67. Vnest BBIOOPOYHOrO METOJA: BBIOOPOUHBIH METOJ, T€HEpajibHass COBOKYITHOCTD, 5
BBIOOpPKA, MPU3HAK; BAPUAITMOHHBIN PsiI.
Jlekiuss 68. CnocoObl TpeACTaBIEHUS CTAaTUCTHYECKUX JIAHHBIX; IIOHSATHE O CpeIHEM 2
apuMeTHyecKoM, MOJIe U MEIMAHE; BEIYHUCIICHUE CPETHEr0 apru(METHUECKOTO U METUAHBI
Jlekmust 69. CrocoObl TpeACTaBICHUS CTAaTHUCTHYECKUX JIAHHBIX; IIOHSATHE O CpeIHEM 3
apruMETHIECKOM, MOJIC U MEJIMAHE; BBIYUCIICHUE CPETHET0 apu(PMETHIECKOTO U MEAHAHBI
IIpakTnueckas paGora 49. YucioBble XapaKTEPUCTUKM TE€HEPAJbHOM COBOKYIHOCTH:
reHepalIbHOE CpeiHee, TeHepaibHas TUCIIEPCHs, BEIOOPOYHOE CpeaHee, BBIOOpOYHAs IUCIICPCHUs, 2
KBaJPaTUYHOE OTKJIOHECHHUE.
IIpakTuyeckass padora 50. VHrepBaibHbIE XapaKTEpPUCTUKU TIpu3Haka. IlocTpoeHue 5
TUCTOTPaMMBbI KPATHOCTEH M THCTOTPAMMBI YaCTOT.
IIpomexyTouHas aTTeCTALMSA 24
BCEI'O 263

Jist XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOr0 MaTepHralla UCIOIb3YIOTCS ClIeytole 0003HaueHus:

1. — o3HaKOMUTEINBHBIH (y3HABaHUE paHEEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIIOJIHEHUE IEATEIBHOCTH 110 00pa3Iy, MHCTPYKIIUHU UJIH 110l PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIILHOE BBHITIOJTHEHUE ICATEILHOCTH, PEIIEHHE IPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIU3ALIUN YYEBHOH JUCIHUTI/IMHEBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00eciedeHn 0

Ne O6opynoBanue TexHudyecKkue cpeacTBa 00yuYeHUs Komriecrso paGomx
n/n Py p ya MECT
1 [ToCa/OUHBIE MECTA | ===-==============-= 25
2 Pabouee mecto
[TpoekTop, KOMIIBIOTEP 1
IpernoaBaTess

3.2. UnopmanmonHoe odecnevyenne 00y4eHus

Ilepeyenb yyeOHbIX H31aHuil, UHTepHET-pecypcoB, 10NOJTHHUTEIbHOM JUTEPATYPbl

Ne HaumeHoBaHnue yuyeOHbIX u3ianuii, UHTEpHET-pecypcoB, 10NOJHUTEILHOM
n/n JINTepPaTypsbl
1 2
| OcHOBHBIC HCTOYHHKH
1. AtanacsH JI.C. u gp. 'eomerpus 10-11.Yuebnuk s 10-11 kimaccoB cpeHel MIKOJIbI. —
M.: Muemo3suHna, 2013-207 c.
2. Anrebpa n Havana ananuza: YueOnuk mns 10-11 xi. / Iog pen. Konmmoroposa A.H.- 11
u3z. - M.: IIpocsemienue, 2013-384 c.
3. Hanasa A.A. MaremaTuka: yueouuk./ A.A. JlanasH., 2013-544 c.
4, Martemartuka ais TeXHUKYMOB. AnreOpa u Hayana ananusa./ [log pen. Skosnesa I'.H. —
M.: Hayka, 2013-294 c.
5. Matemaruka jiyis TexuukymoB. ['eometpus./ [lon pen. Sxosnesa I'.H. — M.: Hayka, 2013
6. Ileyenexckas Upuna «Matemaruka: cOOpHUK 3a1au», 2013r.
1 JlonmosiHUTE/IbHBbIE HCTOYHUKH
1. MapkeTtuHr: ocHOBbI Teopuu 1 npaktuku / B.M. bensies. — M.: KHOPYC, 2009.
2. MapxkeTtuHrossie koMMyHuKauu. YueOnuk / [lox pen. M.H. Kpactok. — M.: UHOPA-M,
2012.
3. Ocnogsl pexsamsl / [llenmnosa I'.I'. YueOnuk. — M.: FOpaiir, 2013.
4. OcHoBsl pexsiambl / BacunbeB I'.A., TTonsikoB B.A. V4. nocobue. — M.: Uadpa-M, 2012.
S. Ocnosbl Mapketunra: Ilep. ¢ anrn. / @. Kornep; Apmcrponr I'., Bonr B., Kontep @.,
Conzepc J1. — 4-e eBpomnerickoe u3a. — M.: 000 «1. /1. Bunbsamey, 2009.
6. Cekepun B.JI. PexnamHuas nestenbHOCTh: YuebHuk - M.:Mudpa-M, 2013.
7. Conunanphas pexiiama / Mangens b.P. V4. mocobue. — M.: By3oBckuit yueonuk: Mudpa-
M, 2012.
8. Conmanpaas pexiama / ['ony6 O.1O. — M.: Jlamkos u K, 2010.
9. VYnpasieHue MapkeTHHroM: YuebHuk. 3-e u3z., M.: UHOPA-M, 2012.
10. | Ympasnenue mapkeruarom / Kamon H., Komganor B., Makxanoept [[x. Y4aeOHuK Jutst
By30B. — CIIG.: ITutep, 2010.
11. | bacosckuii JI.LE. Mapketunr: Kypc neknuii. — M.: UHOPA-M, 2001.
12. | bepesun U.C. IIpakTuka uccienoBanus peIHKOB. - M.: beparop-IIpecc, 2003.
13. | bensasckuii M.K. MapkeTuHroBoe uccienoBaiue: HHGopMalus, aHaiu3, Iporuos3. — M.:
dunaHCH U ctatucThka, 2001.
14. | I'ony6koB B.I1. OcHoBbl MapkeTunra - M.: ®unnpecc, 2003.
15. | lN'ony6koBa E.Il. Mapketunrossie kommyHukauu. — M.: U3n. «®@un-npeccy, 2000.
1 2
11l | UuTepHeT-pecypcnl
1. http://eor.edu.ru/ - denepanbHbIi HEHTP HHOOPMAITMOHHO — 00Pa30BATEIBHBIX PECYPCOB
2. http://www.mat.1september.ru
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http://eor.edu.ru/
https://owa.mesi.ru/owa/redir.aspx?C=Z8POj2lPN0mQhA3Cbr-SIm-YvfZuktAIELhGPARUcxBUxO_8t67fTvd20Xr_vdbNrLOvP7tXEEY.&URL=http%3a%2f%2fwww.mat.1september.ru%2f

http://www.mathematics.ru

http://www.allmath.ru

http://www.mathtest.ru

http://www.matematika.agava.ru

Noo~w

http://www.kenguru.sp.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

OOpa3oBarenbHOE YUpeXKJEHHE, pealu3yoliee NOArOTOBKY IO y4eOHON IUCLHMIUIMHE,
o0ecreynBaeT OpraHU3alrIo U MIPOBEACHNE TPOMEXYTOUYHON aTTECTAIlMH U TEKYILETO KOHTPOJIS
UH/UBUIYAJIbHBIX 00pa30BaTENbHbIX JOCTHXKEHUH — JIEMOHCTPUPYEMBIX OOyYarOLUIMMHUCS
3HAaHUM, YMEHUU U HABBIKOB.

@DopMbI U METOABI NMPOMEXYTOUYHOM aTTeCTallMM U TEKYLIEro KOHTPOJi MO y4eOHOH
JUCIATUTMHE CaMOCTOSTENBHO pa3pabaThiBatoTCsi 00pa30BaTEIbHBIM YUPESIKICHUEM U TOBOISTCS
JI0 CBEJIeHUs 00y4YarolMXcsl He [03/1Hee Havyala JIByX MecsLeB OT Hayaya 00y4eHHUs.

Texkymmii KOHTPOJIb MPOBOAMTCS B Mpolecce NMpOBeleHUsT BCeX BHAOB 3aHATHIl, B
COOTBETCTBHH C TEMATHYECKUM ILJIAHOM.

OOyuenue 1o ydyeOHOW IMCUUIUIMHE 3aBEpLIACTCSl IMPOMEXKYTOUHOM arrecranuedl B
dbopme IK3aMeHa.

®onapl  ouenouyHsix cpeacts (GOC, KOC) paspabareiBatoTcss 00pa3oBaTeIbHBIM
yupexaeHueM. OHU BKJIIOYAIOT B ce0sl MMeJarornyeckue KOHTPOJIbHO-OLEHOYHbIE MaTepUalbl,
npeIHa3HAYCHHBIE Ui ONpPEACNCHUS COOTBETCTBHS (MM HECOOTBETCTBUS) WHAWBUAYAIBHBIX
00pa30BaTeNbHBIX IOCTH)KEHUI OCHOBHBIM MOKA3aTeNsIM PE3y/IbTaTOB MOATOTOBKH (TaOIHILIb).

Pe3yabTaThl 00yuenus @®opMBbI M METObI KOHTPOJISI U
(ocBOEHHbIE YMEHHS1, YCBOCHHbIE 3HAHMA) OLIEHKH pPe3y/JIbTATOB 00y4eHus!

JInunoctHble (JI):

JI1 cpopmupoBaHHOCTH MpeacTaBieHuil 0 MareMaTuke | Dukcupyercs, He OLIEHUBAECTCS
KaK  YHUBEpPCAJIbHOM  SI3bIK€  HAayKH, CpEICTBE
MOJIETIMPOBAHUS SIBJICHUM M NPOLECCOB, HUACIX U
METOJIaX MaTeMaTHKU;

JI2 noHMMaHue 3HAYMMOCTH MaT€MaTUKH JUIsl HaydyHO- | DUKCUPYETCs, HE OLIEHUBAETCS
TEXHUYECKOTO nporpecca, c(hOpMUPOBAHHOCTH
OTHOIIEHUSI K  MaTeMaTUKe KaKk K  4YacTu
00111e4eIOBeUeCKO KYJIbTYpPhl 4Y€pe3 3HAKOMCTBO C
HCTOpUEW  pa3BUTHSA  MAaTEMATHUKH,  JBOJIIOLUEU
MaTeMaTHYeCKNX UJIEH;

JI3 pa3BuUTHE JIOTHYECKOTO MblIlIeHus, | DUKCUpPYyeTCs, He OLlEHUBAETCS
MPOCTPAHCTBEHHOTO BOOOPAXEHUS, AIITOPHTMUIECKOMN
KYJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpPOBHE,
HeoOxonuMoM s Oynymied  npodeccuoHanbHON
NesITeNbHOCTH, JJs TPOAODKEHHs o0pa3oBaHUs U
caMm000pa3oBaHus,

JI4 oBnameHue MaTeMAaTUYECKUMHU 3HaHUAMU U | DUKcUpyeTcs, He OICHUBACTCS
YMCHUAMU, HeO6XOJII/IMI)IMI/I B HOBCG}IHGBHOﬁ KH3HH,
JUIS  OCBOGHHUS CMEXKHBIX €CTeCTBEHHO-HAayYHBIX
JUCHUIIIINH U JUCIHUIIIINH HpO(beCCI/IOHaJ'H)HOFO OuKIJIa,
JUIS  TIONy4eHus oOpazoBaHuss B 00nacTsIxX, He
TPEOYIOIINX yrayOJieHHON MaTeMaTU4eCKOn
MMO/ITOTOBKH,

JIS TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM | DUKCUPYETCs, HE OLICHUBACTCS
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YHUCJIe CaMOOOpa30BaHHIO, Ha MPOTSHKCHUH BCei
JKA3HU; CO3HATEIBHOE OTHOLIEHWE K HENPEPBIBHOMY
00pa3oBaHUI0 KaK YCIIOBHIO YCIEITHON
npodeccHnoHaEHON U 0OIIECTBEHHON JIESITeIbHOCTH;

JI6 rOoTOBHOCTH M CHOCOOHOCTH K CaMOCTOATEILHOM
TBOPYECKON M OTBETCTBEHHOM JEATEIBHOCTH;

(DI/IKCI/IpyeTCSI, HE OLICHHUBACTCA

JI7  TroTOBHOCTP K  KOJUIGKTUBHOH  paboTe,
COTPYIHUYECTBY co CBEPCTHHKAMH B
o0Opa3oBaresbHOM, OOIIECTBEHHO IIOJE3HOH, y4eOHO-
WCCIICIOBATENILCKON, TPOEKTHONM W JPYrHX BHJIAX
JIeSITeNIbHOCTH;

(DI/IKCI/IpyeTCSI, HE OLICHHUBACTCA

JI8 orHomeHue K MpodecCHOHATBLHOU ACSITeNTbHOCTH
KaK BO3MOXXHOCTH Y4YacTHS B PCIICHHH JIUYHBIX,
OOIIECTBEHHBIX, rOCy/IapCTBCHHBIX,
00IIeHaMOHATBHBIX MTPOOJIEM;

Pukcupyercs, He OLIEHUBACTCS

Mertanpeamernsie (M):

M1 YMCHHUEC CaMOCTOATCIIBHO OIPCACIATh LU
ACATCIIBHOCTH M COCTABJIATH IIJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYHICCTBJIATL, KOHTPOJIHUPOBATH U
KOPPCKTUPOBATh JACATCIIbBHOCTb, MCIIOJIB30BATh BCC
BO3MOJHBIC PECYPCHI IJIA AOCTHIKCHUS ITOCTABJICHHBIX
ueneﬁ " pC€aIn3alli IIJIaHOB ACATCIbHOCTHU, BBI6I/IpaTL
YCIICHIHBIC CTPATCTHUH B PA3JIMYHBIX CUTYyallUAX,

@DOopMbI U METOBI KOHTPOJIS
CamocrosiTenbHast pa0ora,
TECTUPOBAHUE, IIPaKTUYECKOE
3aHATHe, JeJoBas HUrpa, pa3paboTka
CXEMBbl, JOKJIaJbl C MPE3eHTALUsIMU,
3aIl0JIHEHHUE CpaBHUTENIbHON
TaOIMIEL, 3cce, pedepar, 3K3aMeH
O1eHKa pe3ynbTaToB 00yUeHUs:
OLICHKA BBIIIOJIHEHHOTO
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
JIOKJIaJl C TIpe3eHTaluel, Tabauna,
cXeMa, 3cce, TECTUPOBaHHE), a TaKKe
Ha MPaKTUYECKOM 3aHATHH,
caMoCToOsTeNIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
AKTUBHOCTH U CaMOCTOSITEJIbBHOCTH

M2 yMEHUe IIPOTYKTHBHO o0miarbes "
B3aMMOJEICTBOBAT B IPOLECCE  COBMECTHOM
NESTeNbHOCTH,  YYUTHIBATh  MO3ULUU  JPYTUX

YYaCTHUKOB JI€ATENBHOCTH, 3((EKTUBHO pa3pemaTh
KOH(JIMKTHI,

@®opMBI U METOIBI KOHTPOJIS
CamocTosTenbHas pa0ora,
TECTHPOBaHUE, MPaKTUIECKOE
3aHsATHe, JeJoBas urpa, pa3paboTka
CXEMBI, JIOKJIAIbl C TPE3CHTAIMSIMH,
3aIoJTHEHHUE CpaBHUTEIbHOU
Ta0IuIEI, Occe, pedepar, FKk3aMeH
O1leHKa pe3ynbTaToB 00yUeHHUS:
OIIEHKA BBIITOJIHEHHOTO
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
JIOKJIaJl C Ipe3eHTanuei, rabnuua,
cXeMa, 3cce, TECTUPOBaHHE), a TaKKe
Ha MPaKTHYECKOM 3aHSTHH,
caMocCToOsTeNIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
aKTUBHOCTH U CAMOCTOSITEIIbHOCTH

M3 BnajeHHe HaBBIKAMHU TO3HABATEIBHOM, y4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JEATEIBbHOCTH,
HaBBIKAMH pa3peIICHUs] MPOOJIEM; CIOCOOHOCTh M

DopMBI 1 METOIBI KOHTPOJIIS
CamocrosreapHas
TECTUPOBAHUE,

pa0ora,
HPaKTHIECKOE
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TOTOBHOCTH K CaMOCTOATCIbHOMY IIOMCKY MCTOAOB
peuicHuA MMPAKTHUYCCKUX 3aaad, IMPUMCHCHHUIO
Pa3IMYHBIX METOAO0B ITO3HAHM,

3aHsATHE, IENOBas Wrpa, pa3padboTka
CXEMbI, JIOKJIAJbl C MPE3CHTAIMSIMH,
3aI0JTHECHHE CPaBHUTEIILHOU
Ta0JIUIIBI, 3cce, pedepar, IK3aMeH
O1leHKa Pe3y/IbTaTOB O0yUEHHUS:
OIICHKA BBIITOJIHEHHOTO
WHIMBUyaJILHOTO 3a1anust (pedepar,
JIOKJIA]] C pe3eHTaIuel, TabnuIa,
cXeMa, 3Cce, TECTUPOBAHKE), a TaKKe
Ha MPAKTHYECKOM 3aHATHH,
CaMOCTOsITeNIbHAs paboTa,
MOHUTOPHHI POCTa TBOPYECKOU
AKTHBHOCTH U CAMOCTOSITEIILbHOCTH

M4 roToBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEJILHOM
nH(pOpPMaIMOHHO-TI03HABATEILHOM JeITEILHOCTH,
BKJIFO4Yas YMeHI/Ie OpI/IeHTHpOBaTBCH B pa3J11/mme
HMCTOYHHMKAX WH(GOPMAIUU, KPUTHICCKH OICHUBATH W
WHTEPIPETHPOBATh HH(DOPMALHIO, TOIy9aeMyl0 U3
Pa3IMYHBIX HCTOYHHKOB;

@DOopMbI U METObI KOHTPOJIS
CamocrosiTenbHast pa0ora,
TECTUPOBAHUE, IIPaKTUYECKOE
3aHATHe, JeJoBas HUrpa, pa3paboTka
CXEMBbl, JOKJIaJbl C MpPE3EHTALUsIMU,
3aIl0JIHEHHE CpaBHUTENIbHOU
TaOIMIEL, 3cce, pedepar, 3K3aMeH
O1eHKa pe3ynbTaToB 00yUeHUs:
OLICHKA BBIIIOJIHEHHOTO
MH/IMBUyaJIbHOTO 3a1aHus (pedepar,
JIOKJIaJl C TIpe3eHTaluel, Tabauna,
CXeMa, 3cce, TECTUPOBAHHE), a TaKKe
Ha MPaKTUYECKOM 3aHATHH,
caMOoCToOsTeNIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
AKTUBHOCTH U CaMOCTOSITEJIbBHOCTH

MS BnazeHue SI3bIKOBBIMU CPEJICTBAMM: YMEHHE SICHO,
JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pEHMS,
HCIIOJIb30BATh aJICKBATHBIC 3BIKOBBIE CPECTBA;

@®opMBI U METOIBI KOHTPOJIS
CamocTosTenbHas pa0ora,
TECTHPOBAHUE, MPaKTUIECKOE
3aHATHe, JeJoBas WUrpa, pa3paboTka
CXEMBI, JIOKJIAIbl C MPE3CHTAIMSIMH,
3aIl0JTHEHHE CpaBHUTENbHOU
Ta0IMIEI, Occe, pedepar, FIK3aMeH
O1leHKa pe3ynbTaToB 00yUeHUS:
OIIEHKA BBIITOJIHEHHOTO
WH/IMBUyaJIbHOTO 3a1aHus (pedepar,
JIOKJIaJl C pe3eHTanuei, Tabnuua,
cXeMa, 3cce, TECTUPOBAaHHE), a TaKKe
Ha MPaKTHYECKOM 3aHSTHH,
caMocCTosTeNIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
aAKTUBHOCTH U CAMOCTOSITEIIbHOCTH

M6 BnaneHue HaBBIKAMH MMO3HABATEIHHOU pedIeKCHH

KaxKk OCO3HaHUusA COBCpUIACMBIX ,Z[CI>'ICTBPII>'I u
MBICJIIMTCIIBHBIX  IIPOOECCOB, HUX  PE3YJIbTATOB U
OCHOBaHHﬁ, rpaHvly CBOCTO 3HAHUA W HC3HAHUA,

HOBBIX ITO3HABATENIbHBIX 3a7a4 W CPEIACTB I HX
JIOCTHKCHMS,

@DopMbI U METObI KOHTPOJIS
CamocrosTenbHast pa0ora,
TECTUPOBaHUE, MIPaKTUYECKOe
3aHATHe, JeJoBas WUrpa, pa3padboTka
CXEMBbI, JOKJIaJbl C TMpPE3eHTALHUsIMU,
3aI0JIHEHUE CPaBHUTEIBHON
TaOIMITEI, Occe, pedepar, FK3aMeH
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O1neHKa pe3yabTaTOB O0YUEHHUS:
OI[CHKA BBIITOJIHEHHOTO
WHMBUIYAIBHOTO 3a7aHus (pedepar,
JIOKJIa]] C pe3eHTaIuel, TabnuIa,
CXeMa, 3cce, TSCTHPOBAHKE), a TaKKe
Ha TPaKTHYECKOM 3aHSTHH,
camocCTosITelIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
AKTUBHOCTH M CAMOCTOSITEILHOCTH

M7 1ueneycTpeMIEHHOCTh B IOMCKaX W MNPUHATHH
pelIeHuH, CO00pa3uTeNbHOCT, U HMHTYHUIUS,
Pa3BUTOCTb  NPOCTPAHCTBEHHBIX  IPEACTABICHUM;
CIOCOOHOCTh BOCHPUHHMMATH KpPacoTy M TapMOHHIO
MHUPA;

@DOopMbI U METOBI KOHTPOJIS
CamocTrosTenbHas pa0ora,
TECTUPOBAHUE, IIPaKTUYECKOE
3aHATHe, JeJoBas urpa, pa3paboTka
CXEMBbl, JOKJIaJbl C MPE3eHTALUsIMU,
3aIl0JIHEHHE CpaBHUTENIbHON
TaOIMIEL, 3cce, pedepar, IK3aMeH
O1eHKa pe3ynbTaToB 00yYeHUs:
OLICHKA BBIIIOJIHEHHOTO
MHIMBUyaJIbHOTO 3a1aHust (pedepar,
JIOKJIaJ ¢ TIpe3eHTaluel, Tabauna,
CXeMa, 3cce, TECTUPOBAaHHE), a TaKKe
Ha MPaKTUYECKOM 3aHATHH,
caMOoCTOsTeNIbHas paboTa,
MOHUTOPHHT POCTa TBOPYECKOU
AKTUBHOCTH U CAMOCTOSITEJIbHOCTH

Mpeamernsbie (I1):

II1 chopMupoBaHHOCTH MPECTABICHUN O MaTeMaTHKE
KaK 4acTh MUPOBOU KYJIBTYpPhl U MECTE MaTEeMaTUKH B
COBpPEMEHHOM ILMBUIU3AIlMU, CMOCO0aX OMUCAHUS
SIBJICHUH peabHOTO MUpa HA MAaTEMaTUYECKOM SI3BIKE;

@DopMBbI U METO/IbI KOHTPOJIS
CamocrosTenbHast pabora,
TECTUPOBAHUE, MPAKTUYECKOe
3aHsATHE, IENOBas Wrpa, pa3padboTka
CXEMBI, JIOKJIaJbl C MPE3CHTALUSIMH,
3aIll0JIHCHUE CpPaBHUTEIBHON
TabIuIBl, 3cce, pedepar, sK3aMeH
OrneHka pe3yinbTaToB 00yUEHUS:
OLIEHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIaJ ¢ TIpe3eHTanuel, Tabauna,
cXeMa, 3cce, TECTUPOBAHKE), a TaKKe
Ha NMPaKTHYECKOM 3aHSATHH,
CaMOCTOsITeNIbHAs padoTa,
MOHHUTOPHUHT POCTa TBOPUECKOM
AKTHBHOCTH U CAMOCTOSITEITLHOCTH

112 c(OPMHPOBAHHOCTH MIPEACTABICHUI 0
MaT€MaTHYeCKUX  MOHATUAX  KaK  BaKHEHIIUX
MaTeMaTUYECKUX MOJEINAX, O3BOJISAIOIINX OIKUCHIBATH
U U3y4aTh PAa3HbIE MPOLIECCHI U SBJICHUS; IOHUMAaHHE
BO3MOKHOCTHU aKCHOMAaTUYECKOI0 IIOCTPOEHUS
MaTeMaTHYECKUX TEOPHIL;

@DOpMBbI U METOIbI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAHUE, MPAaKTUYECKOE
3aHsATHE, IENOBas Wrpa, pa3padboTka
CXEMBI, JIOKJIaJbl C MPE3CHTAIUSIMH,
3al0JIHECHUE CpPaBHUTEIBHON
TabIuIbl, 3cce, pedepar, sK3aMeH
O1leHKa pe3ynbTaToB 00yUeHUS:
OLIEHKA BBIITOJIHEHHOTO
WHIWBHIyaJIbHOTO 3aaHus (pedepar,
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JIOKJIa]] ¢ Ipe3eHTaIuel, Tabnuma,
CXeMa, 3cCe, TECTUPOBAHUE), a TaKKe
Ha [IPAKTUYECKOM 3aHATHUH,
camocTosTeNbHas padoTa,
MOHHUTOPHUHT POCTa TBOPUECKOM
AKTUBHOCTH U CaMOCTOATCIIBHOCTU

113 BJIAICHUEC METOAAMU JOKa3aTCJIbCTB U aJITOPUTMOB
peuicHus, YMCHUC nx IMPUMCHSATD, MMPpOBOAUTH
A0Ka3aTCIbHBIC pAaCCYKACHUA B XOAC€ PCHICHUSA 3a1a4;

@DOopMBI U METOBI KOHTPOJIS
CamocTrosTenbHas pabora,
TECTUPOBaHUE, MIPaKTUYECKOe
3aHATHE, AEJoBas WUrpa, pa3padboTka
CXEMbI, JOKJIaJbl C MpPe3eHTALHUsIMU,
3aI0JIHCHUE CPaBHUTEIIBLHON
Ta0IMIBI, 3cce, pedepar, FIK3aMeH
OrneHka pe3yiabTaToB 00yUEHHUs:
OIICHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIaJ] C Ipe3eHTanuei, Tabnuua,
cXeMa, 3Cce, TECTUPOBAHKE), a TAKKe
Ha MPaKTUYECKOM 3aHSATHH,
camocTosiTeNbHas padoTa,
MOHHUTOPHHT POCTa TBOPUYECKOI
AKTUBHOCTH U CAMOCTOSITEIIbHOCTH

II4 BiageHue CTaHIApPTHBIMM TIPUEMaMHU  PELLECHUS
palMOHAIBHBIX U UPPALMOHAIBHBIX, IMOKA3aTEIbHBIX,
CTCIICHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUH U
HEPABEHCTB, HX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIIE Ul IOUCKA
IIyTH PELICHUS M HWIUTKOCTPALMU PELICHUs YpaBHEHHUU
U HEPaBEHCTB;

@®opMbl ¥ METOJIBI KOHTPOJIS
CamocTrosiTenpHas paoora,
TECTUPOBAHUE, HPaKTHYECKOE
3aHsATHE, IEJoBas Wrpa, pa3padboTka
CXEMBI, JIOKJIaJbl C MPE3CHTALUSIMH,
3al0JIHCHUE CpPaBHUTEIBHON
TabIuIIBl, 3cce, pedepar, sK3aMeH
OreHka pe3yabTaToB 0OyUEHHUs:
OLIEHKA BBIITOJIHEHHOTO
WHIUBUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIaJ1 ¢ TIpe3eHTanuel, Tabauna,
cXeMa, 9cce, TECTUPOBAHKE), a TaKKe
Ha NMPaKTHYECKOM 3aHATHH,
CcaMOCTOsITeJIbHas padoTa,
MOHHUTOPHUHT pOCTa TBOPUECKOM
AKTUBHOCTH U CAMOCTOSITEITHHOCTH

IIS chopMupoOBaHHOCTH MpeACTaBICHUI 00 OCHOBHBIX
MOHATUAX MATEMaTUYECKOTO aHAIM3a U UX CBOMCTBAX,
BJIaJICHUE YMEHHMEM XapaKTepU30BaTb IIOBEICHUE
GyHKIUH, HCMONb30BaHUE TMOTYYEHHBIX 3HAHUM IS
ONMCAaHUSA U aHAJIN3a PEAIBHBIX 3aBUCUMOCTEH;

@DOpMBI U METO/IbI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAHUE, MPAaKTUYECKOE
3aHsATHE, IENOBas Wrpa, pa3padboTka
CXEMBI, JIOKJIaJbl C MpPE3CHTAIUSIMH,
3all0JIHECHUE CpPaBHUTEIBHON
TabIuIIBl, 3cce, pedepar, sK3aMeH
OreHka pe3yabTaToB 00yUeHHs:
OLIEHKA BBIITOJIHEHHOTO
WHIWBHUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIAJ ¢ TIpe3eHTanuel, Tabauna,
CX€Ma, 3CCe, TECTUPOBAHHE), a TaKKe
Ha MPaKTHYECKOM 3aHATHH,
CaMOCTOsITEeJIbHAs padoTa,
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MOHHUTOPHUHT POCTa TBOPUYECKOU
AKTUBHOCTH U CaMOCTOATCIIbHOCTHU

II6 BiageHMEe OCHOBHBIMU MOHSATUSMU O IUIOCKUX H
MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QHUrypax, HX
OCHOBHBIX CBOWCTBax; C(HOPMUPOBAHHOCTh YMEHHS
pacro3HaBaTh T€OMETPHUECKUE (PUTYPHI HA YepTexax,
MOZENIAX W B pPEATbHOM MHUpPE; I[PUMEHEHHE
M3YYEHHBIX CBOMCTB TEOMETPUYECKHX GUTYp W
dbopMyIl 715 pelieHusl FeOMETPUYECKHX 3a/1a4 U 3a/1a4
C IPAKTUYECKUM COJIEPIKAHUEM;

@DopMBI U METOJIBI KOHTPOJIS
CamocTrosTenpHas pabora,
TECTHPOBaHUE, MPAaKTUIECKOE
3aHsATHE, IEJoBas WUrpa, pa3padboTka
CXEMBI, JIOKJIAIbl C TPE3CHTAIMSIMH,
3aI0JIHCHUE CPaBHUTEIIBLHON
Ta0IMIBI, 3cce, pedepar, FKk3aMeH
OneHka pe3yiabTaToB 00y4eHuUs:
OIICHKA BBIITOJIHEHHOTO
WHIWBUAYAIBHOTO 3a0aHus (pedepar,
JIOKJIAJI C TIpe3eHTaIneH, TabIuIa,
cXeMa, 3Cce, TECTUPOBAHKE), a TAK¥Ke
Ha MPAKTHYECKOM 3aHSATHH,
camocTosiTeNbHas padoTa,
MOHHUTOPHUHT POCTa TBOPUECKOM
AKTUBHOCTH U CAMOCTOSITEIIHHOCTH

I17 chopMupoBaHHOCTH HPEACTABICHUN O IMpoleccax
U SBJICHMSX, HMMEIOIIMX BEPOSTHOCTHBIM Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIILHOM MHPE,
OCHOBHBIX  IIOHATHSX  DJIEMEHTApHOM  TEOpUH
BEPOATHOCTEM; YMEHMM HAXOOUTb U OLIEHUBATh
BEPOATHOCTH HACTYIUIEHUS COOBITUH B IMPOCTEHIINX
IIPAKTUYECKUX CUTYaLUsAX " OCHOBHBIE
XapaKTEPUCTUKH CIy4alHbIX BEJINYHH;

@DopMBI U METOJIBI KOHTPOJIS
CamocTrosTenpHas pabora,
TECTHUPOBAHUE, MPAKTUYECKOE
3aHsATHE, AEJOBas Wrpa, pa3padboTka
CXEMBI, JIOKJIAIbl C MPE3CHTAIMSIMH,
3aI10JIHCHUE CPaBHUTEIIBHON
Ta0IMIBI, 3cce, pedepar, FKk3aMeH
OrneHka pe3yibTaToB 00yUEHUS:
OIICHKA BBIMOJHEHHOTO
WHIWBUIyaJIbHOTO 3a7aHus (pedepar,
JOKJIaJ] C Ipe3eHTaIue, Tabnuia,
cXeMa, 9cce, TECTUPOBAHKE), a TaKKe
Ha MPaKTUYECKOM 3aHSITHH,
caMOCTOsITeNIbHas padoTa,
MOHHUTOPHHT POCTa TBOPUYECKOI
AKTUBHOCTH U CAMOCTOSITEIIHHOCTH

II8 BianeHue HaBBIKAMM HCIOJIB30BaHUS TOTOBBIX
KOMITBIOTEPHBIX ITPOTrpaMM IIPH PELICHUH 33]1a4.

@DopMBbI U METO/IbI KOHTPOJIS
CamocrosiTenbHast pabora,
TECTUPOBAHUE, MPAaKTUYECKOe
3aHsATHE, JEJOBas Wrpa, pa3padboTka
CXEMBI, JIOKJIaJbl C MpPE3CHTAIUSIMH,
3al0JIHECHUE CpPaBHUTEIBHOMN
TabIuIIBl, 3cce, pedepar, sK3aMeH
OreHka pe3yabTaToB 00yUeHHs:
OLIEHKA BBIITOJIHEHHOTO
WHIWBHUIyaJIbHOTO 3a7aHus (pedepar,
JIOKJIAJ C TIpe3eHTaluel, Tabauna,
cXeMa, 3cce, TECTUPOBaHKE), a TaKKe
Ha NMPaKTHYECKOM 3aHSATHH,
CaMOCTOsITeNIbHAs padoTa,
MOHHUTOPHUHT POCTa TBOPUECKOM
AKTUBHOCTH U CAMOCTOSITEIIbHOCTH
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OneHka WHAWBUAYAJIBHBIX 0Opa30BATENbHBIX JOCTIXKEHUH MO pe3ylbTaTaM TEeKYIIEero
KOHTPOJIS MPOU3BOIUTCS B COOTBETCTBUH C YHUBEPCATLHOM IIKAJION (TabiuIa)

IIpouent
pe3yIbTaTUBHOCTH
(mpaBUJIbHBIX OTBETOB)

KauecTBenHnas OLICHKAa MHAWBUAYAJIbHBIX O6pa3OBaTCJIbHBIX

OCTH)KEHUN

Oayt (oTMeTKa)

BepOaIbHBIN aHAJIOT

6onee 85 5 OTJINYHO

ot 70 no 84 4 XOpOIIO

oT 55 o 69 3 YAOBJIETBOPUTEIBLHO

MeHee 54 2 HEYJIOBJICTBOPUTEILHO
Pa3patGorumk: bynnakoBa A.b., mpenonaBarenbs TexHukymMa Ilepmckoro

uHcTtutyTa (prunmana) POY um. I'.B.ITnexanosa
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