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1. HNACHOPT PABOYEM IMPOT'PAMMBI YUEBHOMN JUCIUTIJIAHBI
0/1.03 MATEMATUKA

1.1. O0aacTs npuMeHeHus padoyeii nporpaMmmbl
Pabouas nporpamMMa y4eOHOW IUCHMIUIMHBI SIBJISETCS YacCTbIO MPOTPaMMBI
MOJATOTOBKM CHEIMAIUCTOB cpeaHero 3eeHa (manee — [ITICC3) B COOTBETCTBHH C
OI'OC CIIO no cnemmansHocTd 13.02.13  Okcrmutyaraums W 0OCITy>KHBaHHE
ANEKTPUYECKOTO M AIEKTPOMEXAHUYECKOTO 000PYI0BaHHUS (IIO OTPACTISIM).

1.2. Mecro y4eOHoii nucuumiinesl B crpykrype HIICC3:

VY4eOHas IMCUUITIMHA BXOAUT B 001meoOpazoartenbHbiid nuki [TTICC3.

1.3. Ilesin 1 TpeOOBaHuUs K pe3y/abTATAM OCBOCHHS YUCOHOIH NUCIHHNJINHDBI:

B pesyaprare ocBOCHUS Yy4e€OHOW AMCHMIUIMHBI OOYYArOUIUICS JOJIKEH
JOCTUYb CIEAYIOIUE PE3YIbTATHI:

JIMYHOCTHBIE:

- OCO3HaHHME OOYYAKOIMIMMHCS POCCUHCKONH TPAKIAHCKOH WIACHTUYHOCTH,
TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH W CAMOOIPEACTICHHIO,

-  HaJIM4YAe MOTHBALMM K OOYYEHHIO W JMYHOCTHOMY  Pa3BUTHIO;
LEJICHAMTPABJIICHHOE PA3BUTUE BHYTPEHHEH MO3WLMM JIMYHOCTH HA OCHOBE JYXOBHO-
HPaBCTBEHHBIX II€HHOCTENW HaponoB Poccuiickoit denepanny, UCTOPUYECKHUX H
HAMOHAJIBbHO-KYJIBTYPHBIX ~ TPAauUMii, (POPMUPOBAHUE CHCTEMBI  3HAYMMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTUKOPPYNIIMOHHOTO  MHPOBO33PCHHS,
NPABOCO3HAHMS, SKOJIOTMYECKONH KYJIBTYPBI, CHOCOOHOCTH CTaBUTh LEIN U CTPOUTH
YKU3HCHHBIC TUIaHBI;

- c()OPMUPOBAHHOCTh MPEACTABICHUI O MATEMATUKE KAK YHUBEPCATBHOM
A3BIKE HAYKH, CPEACTBE MOJCIMPOBAHUS SIBICHUI M MPOLECCOB, HIAESX U METOJAX
MaTEMAaTHKH;

— MOHMMAHHUE 3HAUMMOCTH MATEMATUKH JUTsl HAY YHO-TEXHUUYECKOTO MPOrpecea,
Cc()OPMUPOBAHHOCTh OTHOLICHUSI K MATEMAaTHUKE KaK K YacTh OOIIEYEIOBEYECKOM
KYJIBTYPbl 4e€pe3 3HAKOMCTBO C HMCTOPHEH pa3BUTUS MATEMATHKH, 3BOJIIOLUCH
MATEMATHYCCKUX UJICH;

— Pa3BUTUE JIOTUYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHS,
AITOPUTMUYECKONH KYJIBTYPbl, KPUTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOAMMOM
i Oyayuieit npoecCuOHANTBHOM AEATENBHOCTH, ISl MPOJOJDKEHHS 00pa30BaHus U
camoo0pa3oBaHus,

— OBJIQJICHUE MATEMaTUYECKUMM 3HAHUSMU W YMECHUSAMH, HEOOXOAMMBIMU B
NOBCEJIHEBHOM JKU3HHU, I/ OCBOEHUS! CMEKHBIX €CTECTBEHHOHAYYHBIX JUCLMILIAH U
JUCLMIIMH MPO(ECCHOHAIBHOTO LUKJIIA, U TOJyYeHus 00pa3oBaHus B 00JACTSX,
HE TpeOyIomuUX yriyOJIeHHOW MaTeMaTHYECKONH MOATOTOBKY,

— TOTOBHOCTb MW CHOCOOHOCTH K  OOpa3oBaHWIO, B TOM  YHCIE
caM000pa30BaHWI0, HA NTPOTSHKCHUHM BCEH JKU3HM, CO3HATEIIbHOE OTHOLICHHE K
HENPEPBIBHOMY O0pA30BAaHUI0 KAaK YCIOBUIKO YCHEMIHOH NPOoQeCcCHOHAIBHON W
OOIIIECTBEHHOM ICATEIBLHOCTH;

— TOTOBHOCTB M CHOCOOHOCTH K CAMOCTOSITEIbHOW TBOPYECKOW W
OTBETCTBEHHOM IEATEIILHOCTH,



— FOTOBHOCTh K KOJUICKTMBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBareabHOM, OOIECTBEHHO MOJIE3HOM, YUeOHO-UCCIEN0BATEILCKOM, MPOCKTHOM
U IPYTUX BUJAX ACATEIBHOCTH;

— OTHOLIEHHWE K MPO(PECCHOHAIBHON AEATENLHOCTA KaK BO3MOYXHOCTH y4aCTHUs
B PEUICHHHM JIMYHBIX, OOIIECCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLICHAMOHATBHBIX
npooem;

MeTanpeIMeTHbIe:

- YMEHHE CAMOCTOSTENILHO ONPEAENIATh UENHA ACATEILHOCTH U COCTABIIATh
IUTAHBl  JIEATEIBHOCTH, CaMOCTOSITEIbBHO  OCYLIECTBIIATh, KOHTPOJIUPOBATH W
KOPPEKTHPOBATh AESATEIbHOCT;

- UCIOJIb30BaTh  BCE  BO3MOXKHBIE  PECYPChl A JIOCTHIXKCHUS
NOCTABJICHHBIX LENCH W peaM3aliK TUIAHOB JACITEIbHOCTH, BBIOMPATh YCICIIHBIC
CTPATErvy B Pa3IMUHBIX CUTYaLUsIX;

- YMEHHE MPOAYKTUBHO OOIIATBCS W B3aMMOJCHCTBOBATH B MPOLIECCE
COBMECTHOM ACATENbHOCTH, YYATHIBATH MO3ULUN APYTUX YUACTHUKOB ACATEIILHOCTH,
3(ppexkTUBHO pa3peniarb KOH(IMKTHI,

- BJIQJICHUE HABBIKAMU [MO3HABATEILHOM, y4e€OHO-MCCIICIOBATEBCKONH U
OPOEKTHON JEATEIbHOCTH, HABBIKAMU pa3pelicHus npoldieM; CIOCOOHOCTh W
TOTOBHOCTb K CAMOCTOSATEIBHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 33714,
NPUMCHEHHUIO Pa3IMYHbIX METOOB IMO3HAHWS,

- TOTOBHOCTb M CHOCOOHOCTH K CAMOCTOSATEIBHONW HH(POPMALMOHHO-
NO3HABATENIBHON JEITENTBHOCTH, BKIIFOYAs YMEHUE OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX MHPOpMANUM, KPUTHYECKH OLECHWBAaTh M  HMHTEPOPETUPOBATH
WH(OPMALUIO, TOTYYAEMYIO M3 PA3JIMYHBIX HCTOUHUKOB;

- BIIQJICHUE SI3BIKOBBIMM CPEIACTBAMM. YMEHHE SICHO, JJOTUMHO W TOYHO
U3Jlaratb CBOKO TOYKY 3PEHUs, HMCIIOJIb30BATh aJCKBATHBIC SI3BIKOBBIE CPEACTBA, —
BJIQJICHAC HAaBBIKAMHM TO3HABATEIIbHON PEQIIEKCHM KaK OCO3HAHWS COBEPIIACMBIX
JEACTBAW W MBICIUTEIBHBIX IIPOLIECCOB, MX PE3YJILTAaTOB W OCHOBAHWM, T'DAHUIL
CBOCTO 3HAHMS W HE3HAHWS, HOBBIX IMO3HABATEIBHBIX 33Ja4 W CPEACTB I MX
JOCTUKCHHS,

- LEJICYCTPEMIIEHHOCTh B MOMCKAX WM MPUHATUM  PELICHMIA,
COOOPA3UTEIBHOCTD W MHTYMIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH;
CHOCOOHOCTh BOCIIPUHUMATH KPACOTY M TAPMOHUIO MUPA,

npeaIMeTHbIE:

1) yMeHue omnepupoBaTh TNOHATUSAMHU. OINPEACICHUE, AKCHOMA, TEOPEMa,
CIICIICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTe€IbCTBO, PABHOCWIBHBIE (DOPMYJIHPOBKH,
yMmeHue (pOpMyJIMpoBaTh 0OOpPaTHOE W MPOTHBOIOJIOKHOE YTBEPKIACHHUE, MPUBOANTH
OPUMEPbl M KOHTPIPUMEPBI, MCHOJIB30BaTh METOJA MAaTEMAaTHYECKOH WHIYKIINH,
OPOBOAMTH JTOKA3ATEIBHBIE PACCYKACHUS TPH PCIIEHUM 3a7a4, OLICHUBATH
JIOTUYECKYIO MPABUIIBHOCTD PACCy KICHUIA,

2) yMEHHUE OMEPUPOBATH MOHATUSAMHU. MHOXKECTBO, MOJAMHOKECTBO, ONEpaluu
HaJ MHO>KECTBAMU, YMEHUE MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juist
ONMCAHUSI PEATbHBIX MPOLECCOB U SIBJICHUI W MPU PEIICHUM 33434, B TOM YHCIIE U3
JAPYTHUX YYEOHBIX MTPEIMETOB,;



3) yMEHHUE ONEepupoBaTh NOHATUSIMHA: Tpad, CBA3HBIN Tpad, AEPEBO, UMK, Tpad
HA TUIOCKOCTH, YMEHHWE 33[aBaThb W OINHUCHIBATh Tpadbl Pa3NTU4YHBIMH CHOCOOAMU,
MCIOJIb30BaTh Tpadbl MPU PELICHAN 33124,

4) yMeHHue CBOOOJHO ONEPUPOBATH MOHATHSIMU. COUYETAHUE, MEPECTAHOBKA,
YHUCIIO COYETAHWH, YMCIO TEPECTAHOBOK, OMHOM HBIOTOHA, YMEHHME NPHUMEHSTH
KOMOMHATOPHBIE (PAKTHI M PACCYKICHUS AJIsl PELICHUS 3a1a4,

5) yMeHHE ONEpUpOBaTh NOHATHUSMHU: HATYPAIBHOE YMCIO, LENO0E YHCIIO,
OCTaTOK MO MOIYJ0, PAlMOHATBHOE YHMCIIO, WPPALMOHATIBHOE YHCIIO, MHOKECTBA
HATYPAJIbHBIX, LENbIX, PAlHOHAIBHBIX, JACHCTBUTEIBHBIX  YUCENl, yMECHHE
WCMOJIb30BaTh; MPU3HAKK JEIMMOCTH, HAMMEHBIINH OOIIMI JETUTENb U HAMMEHBLIEE
olmiee KpaTHOE, anroput™ EBKIMIAa 0OpU  PEMICHWH 3a/1ay, 3HAKOMCTBO C
PA3MYHBIMA MO3ULMOHHBIMU CHCTEMAMU CUHACIICHUS,

6) ymeHue CBOOOJHO ONEPUPOBATH MOHSATUSMHU. CTENEHb C  LEIBIM
NOKa3areyieM, KOPEHb HATYypaJbHOW  CTENEHW, CTENEHb C  PalMOHABHBIM
NOKAa3aTeyieM, CTEMEHb C  JICHCTBUTEIBHBIM  (BEHIECTBEHHBIM) IOKA3aTEIEM,
Jorapu@m 4ucliia, CHHYC, KOCHHYC M TAHTCHC MPOU3BOJBHOTO YMCIIA,

7) yYMEHHE ONEpUPOBATH  TOHATHUSMHU.  TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHUE, YPAaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHWI W HEPABEHCTB,
PAaBHOCWUJIBHOCTHh ~ yYPaBHEHWH,  HEPABEHCTB M CUCTEM,  PALMOHAJIbHBIC,
UPPalMOHATIEHBIE, NOKA3aTEIbHBIE, CTEIICHHBIE, Jorapu(pMuvECKuE,
TPUTOHOMETPUYECKAE YPABHEHUS, HEPABEHCTBA M CUCTEMBI, YMEHHE pPEIIATh
YPaBHCHHUS, HEPABEHCTBA M CHUCTEMBI C TMOMOIIBIO PA3IMYHBIX MPUEMOB, PELIATH
YPaBHCHHUS, HEPABEHCTBA M CHUCTEMBI C MAPAMETPOM; MPUMEHATH YPaBHEHMS,
HEPABEHCTBA, WX CUCTEMBI JI PEIICHUS MAaTeMAaTHYECKMX 3a1a4 M 33Ja4 W3
Pa3MUHBIX 00JIACTEH HAYKH M PEAJTbHOM JKU3HU,

8) ymeHne cBOOOJHO ONMEPUPOBATh MOHATUAMU: rpaduk (yHKIUH, oOpaTHAs
(GyHKUMA, KoMmo3uuust (yHKOWH, JTuHEHHas (QYHKUMS, KBaapaTUuHas (QyHKOus,
CTETNCHHAs (YHKUMS C LEIbIM [OKA3aTeleM, TPUTOHOMETPUYECKHE (PYHKIHH,
oOpaTHblE TPUTOHOMETPHYECKHE (YHKIUM, TOKa3arenpHas W Jorapupmuueckas
(YHKIMKM, yMEHHE CTPOUTHh Tpadukd (PYHKLMH, BBINOJHATH NPeoOpa30BaAHUS
rpadukoB (PpyHKUMHA, YMEHHE WCHONb30BaTh Tpadpukh (QyHKUMA A U3yYEHUs
POLECCOB M 3aBUCUMOCTEH NPH PEIICHUM 33Ja4 U3 IPYruX y4eOHBIX MPEAMETOB U
U3 PEabHOW >KW3HM, BBIPAKaThb (POpMyramMu 3aBHCHMOCTH MEXKAY BETUYHMHAMU,
yMEHHE CBOOOAHO ONEPUPOBATh MOHATHUSIMH. YETHOCTH (DYHKLIMH, NEPHUOAMYHOCTD
(YHKIMKM, OrpPaHUYCHHOCTh (PYHKIMH, MOHOTOHHOCTh (PYHKUMH, 3KCTPEMYM
(GyHKIMK, HAMOOJIbLIIEE M HAMMEHBIIIECE 3HAUCHUS (PYHKIIMHA HA TPOMEKYTKE, YMEHHE
OPOBOANTH MCCIIECIOBaHHE (PYHKIMHU, YMEHWE MCIOJIBb30BaTh CBOMCTBA WM Tpaduku
(YHKIMIA [UIsl  pEelICHWS YPaBHEHWH, HEPABEHCTB MW 33Ja4 C NapaMeTpamy,
n300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEUICHHWNA YpPaBHEHWIA,
HEPABEHCTB U UX CUCTEM;

9) ymeHme CcBOOOJHO ONEPUPOBATH TOHATUSMHU. MOCIECA0OBATENBHOCTb,
apu(mMeTnuecKkass  MPOrpeccusi, TEOMETPUYECKAas  Oporpeccus, OECKOHEYHO
yOBIBArOIIAs TEOMETPAYECKAS TPOTPECCHS, YMEHHUE 3a7aBaTh MOCICA0BATEIILHOCTH, B
TOM YMCJIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSAMHU. HEMPEPHIBHOCTh (PYHKIIMK, ACHMIITOTHI
rpadpuka (pyHKOMUM, TIEpBas U BTOpas MPOM3BOAHAA (DYHKLMH, TE€OMETPUUYECKUN U
(U3nYECKUil CMBICTT TMPOU3BOAHOM, mNepBOOOpa3Has, OMNPEACTECHHBIA WHTErpa,
YMEHHE HAXOAUTh ACUMIITOTHI rpaduka (PyHKIHUN, YMEHUE BBIYUCIIATH MPOU3BOIHBIC
CYMMBI, TPOM3BEACHUS, YaCTHOIO M KOMITO3MLIMK (PYHKLHHA, HAXOIUTh YPAaBHCHHE
KacarenbHOW K TpaQuKy (PyHKIHMM, YMEHME WCHOIb30BaTh MPOU3BOJHYIO s
UCCIICIOBAHMS (PYHKIMIA, JUIT HAXOXKACHUS HAWIYYIIErO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COLMATBHO-IKOHOMHUYECKUX M (PU3NYECKUX 3a7ayax, Uil ONMPEeACTCHUs
CKOPOCTHM M YCKOPEHMS;, HAxXOAUTh IUIOMIAJM W O0BEMbl (UIYP C TOMOULIBIO
WHTETpalIa, MPUBOJUTH MPUMEPBl MATEMATHUYECKOTO MOJECIMPOBAHMS C MOMOIIBIO
mQhepeHIHATBHBIX YPABHEHMIA,

11) ymeHue onepupoBaTh NOHITHIMH: KOMIUIEKCHOE YHCJIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YKCIIA, MOJIYJb W apryMEHT KOMIUIEKCHOTO 4ucia, (popMa 3amucu
KOMIUIEKCHBIX YHMCEN (Fr€OMETpUYEcKas, TPUITOHOMETPAYECKas M anreOpandeckas);
YMETh TPOU3BOJAUTH apU(PMETUUECKUE IEHCTBUS € KOMIUICKCHBIMHA YHCIAMM,
OPUBOIUTH MPUMEPHI UCIOIB30BAHUS KOMIIJIEKCHBIX YHACET,

12) ymeHnue cBOOOAHO OMEPUPOBATH MOHATHAMH. CpEeaHEE apu(PMETHUECKoe,
MEMaHa, HanOOJbIIEC U HAMMEHbLIEE 3HAYCHHUS, pa3Max, IUCIEPCHS, CTaHIAPTHOE
OTKIIOHEHWE  JJIi  ONKMCAHWS  YWCJIOBBIX  JIAHHBIX; YMEHHE  MCCIIEAOBATh
CTaTHCTUYECCKUE JAHHBIC, B TOM YHUCIIC C MPUMECHEHUEM TIpaQUUECKUX METOJOB U
ANIEKTPOHHBIX CPEACTB;, TpaMYecKu MCCIECA0BaTh COBMECTHBIE HAONIONCHUS C
ITOMOIIBIO JAArpaMM PacCeUBAHUA U IMHEHHONU PETPECCHUH;

13) ymMmeHuE HAXOAUTH BEPOSITHOCTH COOBITHI C HCIIOIB30BAHUEM IPAPUUECKUAX
METOJIOB;, MPUMEHATH AJIs PEHICHHS 3aa4 (QOpPMYJbl CIOKEHUS W YMHOKCHUS
BEPOATHOCTEH,  (opMylly  MONHOH  BeposTHOCTH,  (Qopmyiay  beprymmm,
KOMOMHATOPHBIE (PAKTBI U (POPMYJIBI, OLEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA,
YMEHHE ONEPUPOBATh TMOHATHAMM.  CllydyailHas BEJIMYMHA, PACHpPEICICHHE
BEPOSATHOCTEH, MAaTEMATUUECKOE OKUJAHKUE, TUCTIEPCUsl U CTAHAAPTHOE OTKJIOHEHUE
CIly4aiiHON BENWYMHBL, (YHKOUM PaCHpeNcicHHus W IUIOTHOCTH PaBHOMEPHOTO,
NIOKA3aTeIbHOIO U HOPMAIBHOTO PACIpPEACTICHUN; YMEHUE HCIOIB30BaTh CBOICTBA
W3YYCHHBIX PACIPENCICHUI A PEUICHAs 3a]a4, 3HAKOMCTBO C MOHSATHSIMH: 3aKOH
OONBIINX YKACEN, METO/bI BEIOOPOYHBIX HCCIIECI0BAHNI; YMEHUE TPUBOIUTE TPUMEPHI
POSIBJIEHUS 3aKOHA OOJIBINNX YUCEI B TPUPOIHBIX U OOIICCTBEHHBIX SIBICHUSIX,

14) ymeHue cBOOOAHO OMEPUPOBATh MOHITHSIMH: TOUKA, MPsAMAasi, MIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUAN YIrOJI, ABYTPAHHBIN YrOJI, TPEXTPAHHBIA YO,
NEPECEKAIOLIMECS, MAPAUIENBHBIE M CKPEIMBAOIIMUECS NPSAMBIC, NAPATIIEIBHOCTD 1
NEPIECHIUKYJIIPHOCTD MPSMBIX W TUIOCKOCTEH, YTOJI MEXIY MPSIMBIMH, YTOJ MEXKIY
OpPSIMOH M TUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, YMEHHWE HCIOJIb30BATh MPU
PELICHUM 3a]a4 W3YUYCHHBIE (DAKTBI M TEOPEMBI TUIAHUMETPUM, YMEHUE OLICHUBATH
pasMepbl OOBEKTOB B OKPYXAKOLIEM MHPE, YMEHHE ONEPUPOBATh MOHATHUSIMU:
MHOTOTPAaHHHK, CE€YCHHE MHOTOTPAHHWKA, MPABWJIBHBI MHOTOTPAHHUK, MNpPHU3MA,
nupaMua, (purypa W TNOBEPXHOCTh BPALICHUS, LWIMHIAP, KOHYC, wmap, cdepa,
pPa3BEpPTKa MOBEPXHOCTH, CECYCHHs KOHYCAa W LMJIMHAPA, NapaluiCIbHBIE OCH WA
OCHOBAHUIO, CEUCHME IApa, MIIOCKOCTh, Kacarowasics cQepsl, HMWIMHAPA, KOHYCA,
YMEHHE CTPOUTH CEYCHHWE MHOTOTPAHHMKA, H300PaKaTh MHOTOTPAHHUKH, (PUTYpHI U
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NOBEPXHOCTH BPALIEHUS, WX CCUYEHMS, B TOM YHCIE C MOMOLIbI 3JIEKTPOHHBIX
CPEICTB, YMECHHUE NPHUMECHATH CBOMCTBA N€OMETPUYECKHX (PUTYP, CaMOCTOSATEIBHO
(OopMYyMPOBATH ONPEAEIICHUS U3YYaCMbIX (PUTYP, BBIIBUIaTh TUIIOTE3bI O CBOMCTBAX
Y MPA3HAKAX FEOMETPHUECKUAX (PUTYypP, OOOCHOBBIBATH WIIA OMPOBEPraTh MX;, YMECHHE
OPOBOAMTH KiaccH(PUKAMIO (UIyp MO pPa3IMYHBIM NPU3HAKAM, BBIMOJHATH
HEOOXOUMBIE JOTIOJIHUTENBHBIE MTOCTPOCHUS,

15) ymenne cBOOOAHO ONEPHUPOBATH MOHATHIMH: TUIOWIAAL (PUTYPBI, 00BEM
(Urypbl, BETUYMHA YIJIA, PACCTOSHUE OT TOYKH 10 MIOCKOCTH, PACCTOSTHUE MEXKIY
OPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSIMM, IUIOWAAs cdepel, Mmiomanb
NOBEPXHOCTM  NUPAMUIBL, OPHU3MBL, KOHyca, ILWIMHApPA, 00beM  KyO0a,
OPSIMOYTOJIBHOTO MAPAIIENICTIUAIIEAA, TUPAMHUABL, PU3MBI, LMJIMHIPA, KOHYCA, IIapa;
YMEHHE HaXOUTh OTHOLIEHUE 0OBEMOB OJOOHBIX (pUryp;

16) ymMeHHE CBOOOJHO ONEPUPOBATH MOHATHSMU. JBHXKEHHUE, MAPAUICTbHBINA
NEPEHOC, CHMMETPHS HA TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MPeoOpa30OBaHUE
noo0us, mogoOHbIE QUTYPBI, YMEHHE PACTIO3HABATH PABHBIC U MOAOOHBIE (PUTYPHI, B
TOM 4YMCJI€ B TPUPOAC, HCKYCCTBE, APXHUTEKTYPE, YMEHHE HCIOJIb30BATh
TrEOMETPAYECKUAE OTHOLICHUS, HAXOAUTh T€OMETPUYECKUAE BEIMYMHBI (IJIMHA, YTOJ,
wionaab, 00bEM) NPH PEMICHHM 334a4 W3 JIPYIMX YYE€OHBIX NPEIMETOB U M3
peaIbHOM JKU3HU,

17) ymeHne CBOOOJHO OMEPUPOBATH MOHATUSIMH. MPSMOYIOJbHAs CHUCTEMA
KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOU3BENCHUE BEKTOPA HA YMCIO, PA3JIOKEHHE BEKTOpAa MO Oa3ucy, CKAIPHOE
NPOU3BENCHUE, BEKTOPHOE MPOMU3BEACHUE, VYIOJ MEXKIAY BEKTOpaMH, YMEHHUE
UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJA Ui PEIIEHUS N€OMETPUUYECCKHUX
3a/1a4 ¥ 3a/1a4 JPYyTUX yYeOHBIX TPEIMETOB; ONEPUPOBATH MOHATUAMU. MaTpuLa 2x2
1 3x3, ONpeAeInTeNb MAaTPUILIBI, TEOMETPUUYECCKHI CMBICIT OPEACITUTENS,

18) ymeHMe MOAETMPOBATH pEaIbHBIC CUTYallMd HA S3BIKE MATEMAaTHKW,
COCTaBJISITh BBIPAKECHHS, YPABHEHMs, HEPABEHCTBA W WX CHUCTEMBI MO YCIOBHUIO
3a/1auM, UCCIIEA0BATh MOCTPOCHHBIE MOJETN C MUCMOIB30BAHUEM amnmnapara anreopsl,
WHTEPIPETUPOBATh TOJYYEHHBIA PE3YJIBTAT, CTPOUTH MATEMATHUYECKHE MOJEIH C
NOMOLIBK) TEOMETPUYECCKUX TOHITHA W BEIMYMH, PEIIATh CBI3aHHBIE C HHUMH
NPAKTUYECKHE 3a/1a4M;, COCTABJIATH BEPOATHOCTHYIO MOJACIb M HHTEPNPETUPOBATH
NOJIyYEHHBIM pe3yJIbTaT; PeaTh NPUKIAIHBIC 3a1a4H CPEACTBAMH MATEMATHYECKOTO
aHaJIn3a, B TOM YMCIIE COLMATIbHOIKOHOMMYECKOTO U (PU3NYECKOTO XapaKTEePa,

19) ymeHue BBIOMpATh MOAXOASAIIMN METO Ul PEIICHUS 3aa4i;, TOHUMAHUE
3HAYUMOCTH MATEMATHUKW B W3YYCHHH MPUPOAHBIX W OOLIECTBEHHBIX MPOLIECCOB M
SBJICHWH; YMEHHE paClO3HABATh IMPOSIBICHUE 3aKOHOB MATEMATHUKH B HCKYCCTBE,
YMEHHUE MPUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITHA POCCUIACKON U MUPOBOU
MaTEMATHYECKON HAYKH.

Ilpogpeccuonanvnan HANPAGIEeHHOCHb yuebHou oucyunIuHsl
«Mamemamuka» 00eCTICUMBAECTCS TMOCPEACTBOM PEIICHUS 334a4, CBS3aHHBIX C
OPUMCHCHHEM  MAaT€MAaTHKM B TOBCEAHEBHOW JKM3HM W JEATEIBHOCTH
npodeccuonana.

[IpeacraBneHnss 00 OCHOBHBIX M CBS3AHHBIX C HUMH MOHATHSIX, U3yYAEMBIX B
paMKax Kypca: 4Yucie (BEJIMYMHE), PABEHCTBE, HEPABCHCTBE, (MATEMATHYECKOM)
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OTHOILLICHWHW, YHUCIOBOM (apu(PMETUYECKOM) W  anreOpamyecKoM BBIPAKCHHH,
(dopmynie, TOXKACCTBE, YPAaBHEHUHM, CHCTEME YPABHEHUH M HEPABEHCTB, (PYHKIIMH,
rpadpuke (PyHKOUHM, TEOMETPUYECKUX (UTYypPax HA MIOCKOCTH M B IMPOCTPAHCTBE,
AJIEMEHTAaX KOMOWHATOPHUKH, CTATUCTUKA M TEOPHHM BEPOSATHOCTEH HEOOXOIUMBI
KKIOMY CIICHUAIIHCTY.

YcBoeHue 0000MIEHHOTO aIrOPUTMa PeIIEHUs JT000M MaTeMaTHYECKON 3a1auu
(aHAJIU3 YCJIOBHI, BBISBJIEHUE OrPAHMYEHWI, MOCTAaHOBKA BOMPOCOB, ONPEICICHUE
MOCJIEAOBATE/IBHOCTH JOCHUCTBHI — DOTAlOB BBIYMCIICHUNA, J10KA3arelibCTBA WIIA
NOCTPOCHHUS, NPOBEPKA MOJYYECHHOTO Ppe3yabTara, O(OpMIIEHHE HAWIEHHOTO
peLICHUsT WM OTBETa) M (POPMUPOBAHUE YMEHHs OPHUEHTHPOBATHCS B CHTYAllUH,
m(pHepeHIUPOBATh BOZHUKAKOIIME MPOOIEMBI M TIOCTABIICHHBIE 3a7a4d SIBIISTFOTCS
LENTBI0 00pa30BaHUs U HEOOXOIUMBIMA aTPHOYTAMH CIIEHUAINCTA — MPOQECCHOHAIA.

1.4. Kosim4yecTBO 4ac0B HA OCBOEHHE NPOrPaMMbl Y4eOHOIH JMCUMIIIMHBI:
MakcumanbHOW yueOHON HArpy3ku oOydaromerocs: 252 yaca, B TOM YUCIIE:
00s3aTeNbHON ay AMTOPHOM yueOHOH Harpy3ku oOydaromierocst 234 vaca;
Koncynpranus oOyuaromuxcs 6 4acos.

Ok3aMeH 12 gacos.



2. CTPYKTYPA U COAEPKXAHHUE YUEBHON JUCHOUTLTAHBI

2.1. O0beM yueOHOH AUCHHIJIMHBI H BUABI Y4e0HO0ii padoThI

Bun yueOHoii padoThI
( B.T.4. npodecCHOHAILHO-OPHEHTHPOBAHHOE COIEPKAHHE)

O0BeM yacoB

MaxcumaJjibHasi yueOHasi HArpy3Ka (Bcero no nporpaMme AUCHHUIJINHBI) 252
Oobsi3aTesibHAS ayAUTOpPHAsI YueOHAsI HATPY3Ka (Bcero) 234
B TOM YHCJIE:

JIEKLIUHU, YPOKH 214
U3 HUX NPOGhecCuonanbHO-OPUEHMUPOBAHHOE COOEPICAHUE 16
MPAKTUYECKUE 3aHATUSA 20
U3 HUX NPOGhecCcuonanbHO-OpUeHMUPOBAHHOE COOEPICAHUE 10
KOHCYJIbTaLluU 6
IIpomesxkyTouHas aTTecTanys B GopMe: 12

I cemectp - npyrue Gopmbl KOHTpOJsS (CpeqHuit Oajut Mo TEKyIUM OIeHKaM
yCII€BAEMOCTH)
II cemecTp - 5K3aMeH




2.2 TemaTu4eckuii jiad u coaep:xkanue yueonoi rucuuniannasl O/1.03 Maremaruka

HaumeHoBaHue Coaep:xkaHue yueOHOTr0 MaTepHaJia, JJadopaTopHble H NPAKTHYECKHE Ob6vem | YpoBenp | Koabl komnereHumi,
Pa3aeJioB U TeM 3aHSITHSI, CAMOCTOSITe/IbHASI pa0oTa o0yualomerocsi, Kypcosasi padora YacoB | OCBOEHHA ¢popmuposanuro
(npoekT) (ecau npedycmompenvi), NHbIE BUABI Y4e0HOH padoThI B KOTOPBIX
COOTBETCTBHH € Y4eOHBIM IJIAHOM (B.T.4. NPodecCHOHATBHO- crocoocTByeT
OPHEHTHPOBAHHOE CO/IeP:KaAHMHe) 3JICMEHT
NPOrpaMMmslI
1 2 3 4 5
1 cemecTp
Pazgen 1. [loBTOpeHHe Kypca MATEMAaTHKH OCHOBHOH IIKOJIbI 14 JIuuHOCTHBIE,
Tema 1.1 Coaepxanue yueOHOro MmarepuaJa 2 METaNpPEAMETHBIE U
Llens 51 3ama4m | basoBble 3HaHMS W YMEHHUs MO MaTeMaThkKe B MNPOPECCUOHATBPHOH U B 2 1 NPEAMETHbIE
MaTeMaTHKU NPH | TOBCEAHEBHOMN AESITEbHOCTH. KOMIIETEHIIUH B
OCBOEHHUH CHENAIBbHOCTU COOTBETCTBUHU C
Tema 1.2 Conepxranne yueGHOr0 MATEPHAIA 2 ®I'OC cpensero
Uucna u  BbMucnenus. | JleicTBust  Haj — MOJOXHUTEIBHBIMH W OTPHLATENBbHBIMU  YHCJIAMH, 2 1 obuero obpasosanusl,
Bpra>KeHI/I$I U | OOBIKHOBEHHBIMA H  JIECSITUYHBLIMU z[po651M1/1. JleficTBUST CO CTETEeHsIMH, YTBEPIKACHHOT'O
npeoOpa3oBaHus (bopMyJIBI COKPAIIEHHOTO YMHOKEHUS IIPUKa3OM
Tema 1.3. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE COAEP/KAHHE 2 Munucrepcrsa
I'eomeTpust Ha MIOCKOCTU | Buabl Iiockux Guryp u ux miomaib. 2 1 00pa3oBaHus M HAYKH
IIpakTHKO-OpHEHTUPOBAHHbBIE 3374l B KypCe F€OMETPUM Ha IJIOCKOCTH P® or 17.05.2012
Tema 1.4 Coaepxanue yueOHOro MmarepuaJa 2 Ne 413
IIpouenTHblie Boruucnenus: | [IpocTeie mpoLeHTHl, pa3Hble CIOCO0b! MX BbIMUCIEHHS. CI0XKHBIE MPOLEHTHI 2 1
Tema 1.5 Coaepxanue yueOHOro MmarepuaJa 2
VYpaBHEHUs U HEPABEHCTBA | JIMHEHHBIE, KBaPaTHbIC, IPOOHO-INHEIHBIC YPABHEHHSI 1 HEPABEHCTBA 2 1
Tema 1.6 Coaepxanue yueOHOro MmarepuaJa 2
Cucrempl ypaBHenuii U | CocoObl pelueHHsi CHCTeM JIMHeWHBbIX ypaBHeHHH. CHUCTeMbl HETMHEHHBIX 2 1
HEPaBEHCTB ypaBHeHUH. CUCTEMbl HEPABEHCTB
Tema 1.7 Coaepxanue yueOHOro MmarepuaJa 2
BxonHOM KOHTpOJBL HpakTnyeckoe 3ansitue Ne 1 Berancnenust u npeoOpa3oBaHus. Y paBHEHUS U 2 2
HEpaBeHCTBA. | 'eoMeTpusl Ha MIOCKOCTH
Paspea 2 IIpsiMble H VIOCKOCTH B NIPOCTPAHCTBE 14 JInunocTHbIE,
Tema 2.1. Coaepxanue yueOHOro MmarepuaJa 2 MeETaNpPEeAMETHBIE U
OcHOBHbIE MOHATHUS IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, MpPsiMasi, TUIOCKOCTb, 2 1 MpEeIMETHbBIC
CTEPEOMETPUM. npoctpancTBo). OcHOBHBIE akcuOMbl crepeomerpun. Ilepecekarommecs, KOMIICTCHIINH B

10




Pacnonoxenue npsiMeIx U
MIJIOCKOCTEN

napajjiejbHble W CKpeluMBaroluecs npsimple. IIpusHak u  CBOWCTBO
CKPEUIMBAOIINXCs NPAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC (PUTYPHL

COOTBETCTBUH C
®I'OC cpennero

Tema 2.2. Copep:xaHue yue0HOro MaTepuaja 4 o0mrero oOpasoBaHus,
IapamnenbHOoCTh mpsiMbIX, | [lapamnensHeie npsimast U mockoctb. Onpenenenue. Ilpusnak. Csoiictsa (cC 4 YTBEPXKIEHHOTO
npssMOM M IUIOCKOCTH, | mokaszatenbcTBOM). llapamnenpHbele minockoctu. Ompenenenue. IIpusHak. IIPUKA30M
MJIOCKOCTEN Croiictsa (c nokasarenbcTBoM). Terpasap u ero sneMeHTsl. [lapannenenunen MuHucrepcTsa
U ero snemeHThl. CBOWCTBA MPOTHUBOIOJOXKHBIX TPaHEH W OUArOHaNen oOpa3oBaHUs U HAYKU
napauenenunena. Ilocrpoenue ceuennii. Pemenue 3anau. P® ot 17.05.2012
Tema 2.3. Conep:ranue yueOHOro MaTepuaia 2 Ne 413
IlepneHIUKYIAPHOCTD Ilepnennukynsapuele npsimele. 1lapannenpHbie npsiMble, NEPHIEHANKYISAPHBIE K 2
NPSIMBIX, nPAMON U | ruiockocTy.  lIpu3HaK  NepneHAMKYJSIPHOCTH  HpPsIMOM W IIJIOCKOCTH.
MJIOCKOCTH, IJIOCKOCTEN JoxkasarenbctBo. llepnenaukynap u HakjnoHHas. IlepnennukynspHbie
nockocTh. IIpu3Hak nepnenanKyJIspHOCTH INIOCKOCTEN. JloKka3aTenbCTBO.
PaccTosiHus B IPOCTpPaHCTBE
Tema 2.4. Coaepxanue yueOHOro MmarepuaJa 2
Teopema 0 Tpex | Teopema o Tpex nmepneHaukyasapax. Jloka3arenseTBo. Yo MeXAy NpsIMON U 2
NEePIEeHIUKYIApax IJIOCKOCTBI0. YTOJI MEXY MJIOCKOCTAMU
Tema 2.5. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP/KAHHE 2
ITapannenbHsle, Axcuombl crepeoMeTpud. IlepneHAMKYISIPHOCTD MpPSIMOM M IUIOCKOCTH, 2
NEPIEeHUKYISPHBIE, napajulebHOCTh  JBYX  MPSAMBIX,  MEPHEHIUKYJSIPHBIX  IJIOCKOCTH,
CKPELIHUBAOIIUECS NEePNEeHAUKYJIAPHOCTb IIOCKOCTEN. Pacnonoxenue npsMeIx U IJIOCKOCTEH B
NpsIMbIE IIPOCTPAHCTBE.
Tema 2.6. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
Pemenune 3anau. Ilpsmele | Ilpaktudeckoe 3anstue Ne 2 [IpsiMbie U TIIOCKOCTH B MPOCTPAHCTBE 2
51 IJIOCKOCTH B
MPOCTPAHCTBE
Pa3nen 3. KoopauHarsl u BeKTOpBI 14 JInuHOCTHEBIE,
Tema 3.1 Coaepxanue yueOHOro MmarepuaJa 4 METaNpEeAMETHBIE U
JexapToBbl KOOPAMHATEL B | JIeKapTOBBI  KOOpOMHATHL B mpoctpaHcTtee. [lpocreifime 3amaum B 4 NPEAMETHbIC
NPOCTPAHCTBE. KOOpAHHATAaX. Paccrosinue MEXKAYy JABYMsI TOYKaMHM, KOOPAHMHATBHI CEPECANHBI KOMIICTCHIWUU B
PaccTosiHue mexxay AByMs | OoTpe3ka COOTBETCTBUHU C
TOYKaMHU. Koopaunate! ®I'OC cpennero
CepeHbBI OTPEe3Ka obmero obpasoBaHus,
Tema 3.2 Coaepxanue yueOHOro MmarepuaJa 6 YTBEPKACHHOIO
Bexropsr B mpoctpancTse. | Bekropbsl B npoctpancTse. ClIOKEHHE U BBIUUTAHHE BEKTOPOB. Y MHOJKEHHE 6 NPUKa30M
Yron mexny BexTopamu. | Bektopa Ha umciao. Kommianapheie BekTopbl. CKalsipHOE NPOM3BENEHHE MunucrepcTaa
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CkansipHOE MPOU3BENCHHE
BEKTOPOB

BEKTOpPOB. PasnoxeHne BekTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
Koopaunatel BEeKTOpa, CKalIspHOE NMPOU3BEACHHE BEKTOPOB B KOOpPAMHATAX,

00pa3oBaHUs M HAYKU
P® ot 17.05.2012

YroJl MEXKIY BEKTOpPaMHU, YroJl MEXOY MPSMON U IJIOCKOCTBIO, YIrOJ MEXKAY Ne 413
MJIOCKOCTAMU. Y paBHEHHE INIOCKOCTH.
Tema 3.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2
IIpakTuko- KoopaunatHast mioCKOCTh. BpluMCIeHHE pPacCTOSHUN M IUIOLIAAEHd Ha 2
OPHMEHTHPOBAHHBIE 3a[a4M | IIOCKOCTH. KOINYeCTBEHHBIE paCYEThI
Ha KOOPJAMHATHON
MIJIOCKOCTH
Tema 3.4 CoaepxaHue yueOHOro MmarepuaJa 2
Pemenne 3anad. | Ilpaxktuyeckoe 3ansitue Ne 3 KoopiuHaThl U BEKTOPbI 2
KoopanHaTel U BEKTOPBI
Pa3nen 4. OcHoBbl TpuroHoMerpuu. Tpuronomerpuyeckue GyHKIIUH 26 JInunocTHele,
Tema 4.1 Coaepxanue yueOHOro MmarepuaJa 2 METaNpPEAMETHBIE U
Tpuronomerpuueckue Papnannas wmepa yrua. IIoBopoT TOYKM BOKpPYr Hawajga KOOPAMHAT. 2 NIPEAMETHBIE
(dysxkuuu npousBospHOrO | OmpeneneHne CHHYCa, KOCHHYCa, TAaHTEHCA W KOTAHTEHCA. 3HAKH CHHYCA, KOMIICTCHIINHA B
yria, 4yucna. Paquannas u | kocuHyca, TaHIMe€HCa M KOTAHI€HCAa MO YETBEPTAM. 3aBHCHUMOCTb MEXAY COOTBETCTBHHU C
rpagyCHast Mepa yria CHMHYCOM, KOCMHYCOM, TAHT'€HCOM W KOTAHI¢HCOM OJHOI'O M TOT'O JKC yria ®I'OC cpennero
Tema 4.2 Coaepxanue yueOHOro MmarepuaJa 2 obuero obpasoBaHus,
OcHOBHBIE Tpuronomerpudeckue Toxkaectsa. CHUHYC, KOCHMHYC, TAaHF'€HC WU KOTAHI€HC 2 YTBEPXKIECHHOTO
TPUTOHOMETPUYECKUE YIJIOB O ¥ — 0. POPMYyJIbl IPUBEACHUS NIPUKa3soM
TOXKIECTBA. MunucrepcTsa
DopMyJIbl TPUBEAEHUS 00pa3OBaHHs 1 HAYKH
Tema 4.3 Coaep:raHue yueGHOT0 MATEPHAIA 4 P® or 17.05.2012
Cunyc, xocunyc, Tanrerc | Cymma u pasHocTb cuHycoB. CymMmMa M pasHOCTb KOCHHYCOB. CHHyC H 4 Ne 413
CyMMBbI M DPa3HOCTH JBYyX | KOCHHYC JABOHHOro yria. ®@opmyssl mojoBuHHOro yria. Ilpeobpazosanms
yIJIOB CYMMBI TPUTOHOMETPUUECKUX (PYHKLUUH B MPOHM3BENEHUE U NPOU3BEIACHHS B
Cunyc 51 KOCHHYC | cyMMy. BpIpakeHHe TPUrOHOMETPHUUYECKMX (YHKIHMHA dYepe3 TaHIeHC
OBOMHOrO yrya. ®OpMyJIbl | TOJIOBUHHOTO apryMeHTa. IIpeobpazoBanms MPOCTENUIINX
MOJIOBUHHOTO yIJla TPUTOHOMETPUUECKUX BBIpAXKEHUN
Tema 4.4 Coaep:kaHue y4eOHOro MaTepuaJa 2
OyHkuMHM, UX CBOHCTBA. | OOnmacTh oOmpenejeHWss W MHOXKECTBO 3HadyeHWid (QyHkumidl. YETHOCTS, 2
Criocobs1 3a/laHusl | HEYETHOCTD, epuoanYHOCTD PpyHKIui. CriocoOs! 3ananus QyHKIUH
byHKIMH
Tema 4.5 Coaepxanue yueGHOro MmarepuaJa 2
Tpuronomerpuueckue Obnactp omnpeneneHuss M MHOXKECTBO 3HAYEHHH TPHUTOHOMETPUYECKHX 2
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¢byHKIMH, WX CBOWCTBA U
rpadpuku

¢yHkuni. YETHOCTb, HEUETHOCTh, NEPHUOAMYHOCTH TPUTOHOMETPUUYECKHX
¢ynkunii. CpoiictBa u rpapuku QyHKUUH ¥y = cos X, y = sin X, y = Ig X,
y=cigx

Tema 4.6 Coaep:kaHue yueOHOro MaTepuaJa 2
IIpeobpazosanne Cxartune 1 pacTsikeHHne rpapikoB TPUTOHOMETPUIECKUX (PYHKLIUH. 2
rpa¢puKoB [IpeobpazoBanne rpa@ MIKOB TPUTOHOMETPHUYECKUX (PYHKLIUH
TPUTOHOMETPUUECKUX
byHKIMH
Tema 4.7 Coaep:kaHue yueOHOro MaTepuaJa 2
Ornucanne Hcnonb3oBanue CBOICTB TPUTOHOMETPUIECKNX byHKIUH B 2
MIPOU3BOCTBEHHBIX npodecCHOHATBHBIX 3a7a4ax
MPOLIECCOB  C  MOMOIIBIO
rpa¢puKoB QyHKIHHA
Tema 4.8 Coaep:kaHue yueOHOro MaTepuaJa 2
OGparnsble OO6patHble TpuroHoMmerpudeckue GpyHkunu. Mx cBoicTsa u rpaguxu 2
TPUTOHOMETPUUECKUE
dyHKIIMN
Tema 4.9 Coaep:kaHue yueOHOro MaTepuaJa 4
TpuroHomerpuieckue YpaBHeHne cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, Ctg X = a. 4
YpaBHEHHMsI M HEPABEHCTBA | PellieHre TPUrOHOMETPUYECKUX YPaBHEHHIl OCHOBHBIX TUIIOB. NMPOCTEMNILINe
TPUTOHOMETPUUYECKHE YPaBHEHMs], CBOJAIIMECS K KBaJApaTHBIM, pellaeMble
pa3JokKeHueM Ha MHOXKUTENH, OTHOPOJAHBIE.
IIpocTeiimue TpPUrOoHOMETPUYECKHE HEPABEHCTBA
Tema 4.10 Coaep:kaHue y4eOHOro MaTepuaJa 2
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPUTOHOMETPUUECKUX
ypaBHEHUI
Tema 4.11 Coaep:kaHue yueOHOro MaTepuaJa 2
Pemenue 3agau. OcHosbl | [IpakTHYecKoe 3aHATHE Ne 4 OcHOBBI TPUTOHOMETPUH. 2
TPUTOHOMETPHH. Tpuronomerpuieckue GyHKIUU
Tpuronomerpuueckue
byHKIIMHU
Pazgen 5. KomniekcHbie uncnia 6 JInaHOCTHBIE,
Tema 5.1 Coaepxanue yueGHOro MmarepuaJa 4 MeETaNpPEeAMETHBIE U
KomnekcHble yncna ITonsTne komruiekcHoro uncia. Conps>keHHble KOMIUIEKCHbIE YHCNa, MOAYJIb 4 OPpEAMCTHBIC

U aprymeHT KOMIUICKCHOrO 4YucJa. CI)opMa 3alMCu KOMIUICKCHOI'O YHMCJia

KOMIICTCHIINH B
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(reoMeTpudeckas, TpUroHOMeTpUdeckast, airedpanueckas). Apudmerndeckne
JEUCTBUS C KOMIUIEKCHBIMH YHCITAMHU

COOTBETCTBUH C
®I'OC cpennero

Tema 5.2 Copep:xaHue yue0HOro MaTepuaja 2 o0mrero oOpasoBaHus,
HpI/IMeHeHI/Ie Brimonnenne pacyeTroB C TIOMOHIbIO KOMIUICKCHBIX YHCEI. HpI/IMepr 2 YTBEPKACHHOT'O
KOMILIEKCHBIX YHCEeIl HCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCEIl IIPUKa3OM
MuHucrepcTBa
00pa3oBaHUs M HAYKU
P® or 17.05.2012
Ne 413
Pazgea 6. IllpousBoanasi pyHKIUH, ee MIPUMEHEHUE 28 JIuuHOCTHBIE,
Tema 6.1 Coaepxanue yueOHOro MmarepuaJa 2 METaNpPEAMETHBIE U
ITonsiTHE MPOU3BOAHOM. OnpeneneHue YHCIOBOW TOCHEAOBATEIBPHOCTH M CIOCOOBI €€ 3aJaHwsl. 2 OpeOMETHBIE
DopMyJibl U ITpaBUIIa CpolicTBa 4HMCIOBBIX MoOciefoBarenbHocTe.  OmpeneneHue  mpezena KOMIIETCHIUH B
anddepeHpoBaHus MOCAeA0BATEIbHOCTH. BhuncieHue npeaenos nociaenoBarenbHocTel. [penen COOTBETCTBUU C
¢ynkunn Ha OeckoneuHocTH. Ilpenmen ¢ynkumm B Touke. Ilpuparnenue ®I'OC cpennero
aprymenrta. llpupamenve QyHKUMH. 3amadyd, NPUBONAIINE K TOHSATHIO obwmero oOpazoBanus,
npom3BoAHOW.  OmpeneneHue  MPOU3BOAHONH.  AJITOPUTM  OTBICKAHUS YTBEPKICHHOI'O
IPOU3BOAHON MIPUKA30M
Tema 6.2 Coaepxanue yueOHOro MmarepuaJa 2 Munucrepcrsa
IIponssonHsie cymmel, | @opmynel nuddepenumnposanus. [Ipasuna nuddepeHunpoBaHms 2 o0pa3oBaHusl 1 HAYKH
Pa3sHOCTH MPOM3BENEHHS, P® or 17.05.2012
4aCTHOTO Ne 413
Tema 6.3 Coaepxanue yueOHOro MmarepuaJa 2
IIponssonHbie Onpenenenne cioxHoil ¢yHkumu. IIpom3BOmHAsS TPUTOHOMETPHYECKHX 2
TPUTOHOMETPUYECKUX ¢ynkuwmii. [IponsBonHas cnoxxHOH QyHKINN
¢bynkumii.  [IpousBopnas
CJIOKHOM (DYHKIIMH
Tema 6.4 Coaepxanue yueGHOro MmarepuaJa 2
IlonsaTne 0 | [lonsitue HenpepbiBHOH (pyHKIMH. CBOlcTBa HenpepbBHOH PyHKUMU. CBs3b 2
HEMPephIBHOCTU (PYHKLUH. | MEXKIY HEMPEPbIBHOCTBIO U MU((PEPEHIIPYEMOCTEIO (YHKLUHH B TOYKE.
Meron uHTEpBaNoOB AJNrOpUTM pelleHHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB
Tema 6.5 Coaepxanue yueGHOro MmarepuaJa 2
I'eomeTpuueckuii u | eomeTpudecknii CMbICT MPOU3BONHOW (PYHKLUHU — YIJIOBOH KO3(PPHUIIHEHT 2
busnyeckuii CMBICJI | KacaTeNpHOW K rpaduky (QYHKUMH B TOYKE. YPaBHEHHE KacaTeJNbHOU K
IIPOU3BOAHOMN rpapuky (QyHKOMH. ANTOPUTM COCTABJICHUS YPABHEHHMs KacaTENbHOW K

rpaduxy yskumn y=f(x)
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Tema 6.6 Coaep:kaHue yueOHOro MaTepuaJa 2
Dusnueckuit cMbICH | Pu3ndecknil (MEXaHUYECKHI) CMBICI MPOU3BOAHON — MIHOBEHHAsT CKOPOCTb 2
PON3BOIHON B | B MOMeHT BpeMeHu t: v = S’ (t)
poheCCHOHATTBHBIX
3aja4ax
Tema 6.7 Coaepxanue yueOHOro MmarepuaJa 4
MonotoHHOCTh QyHKIMU. | BospacTanue u yObiBaHHE (PYHKLHH, COOTBETCTBHE BO3PACTAHHS M yOBIBAHUS 4
Touku skcTpemMyma (byHKUMH 3HaKy TpPOM3BONHOW. IIOHATHE MPOM3BOMHON BBICLIETO MOPSIIKA,

COOTBETCTBHE 3HAKa BTOPOH NPOM3BOAHON BBIMYKJIOCTH (BOTHYTOCTH)

¢yHKUMH Ha OTpe3ke. 3amayd HAa MAaKCHMyM U MHHUMYM. [lonsaTne

ACHMIITOTBI, CTOCOOBI UX ONpeNeIeHNs. AJTOPUTM UCCIIENOBaHMS (PYHKIIUU U

MOCTPOEHUsT ee rpaduka ¢ MOMOMBI NPOM3BONHOH. J[poOHO-MuHEHHAs

byHKIHs
Tema 6.8 Coaepxanue yueOHOro MmarepuaJa 4
Hccnenosanne Gynkuuii u | Mccnenopanie pyHKINH HA MOHOTOHHOCTD U MOCTPOEHHE rPadUKOB. 4
MOCTPOEHUE TpadhUKOB
Tema 6.9 Coaepxanue yueOHOro MmarepuaJa 4
Haubonbmee u | HaxoxaeHne HanOOJbIero 1 HAMMEHBLIETo 3HaYeHUH (PYHKINH, TTOCTPOCHNE 4
HauMeHbllee 3Ha4eHus | rpa)uKOB MHOTOUYJIEHOB C HCIOJB30BAHMEM aIlapara MaTeMaTHYeCKOro
byHKIIU aHaiuza
Tema 6.10 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2
Haxoxnenue Haumenbiee n Hanbombinee 3Ha4eHNE (PYHKITUU 2
ONTUMAJIbHOTO pe3yJibTaTa
C MOMOUIBI0 MPOU3BOIHON
B IPAKTHUECKUX 3a7a4ax
Tema 6.11 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE 2
Pemenne 3ama4. | lIpakTuyeckoe 3ansaTue Ne S IlponsBonHas pyHKIUH, €€ MPUMEHEHHE 2
IIpoussBognass  ¢pyHKUUH,
ee [PUMEHEeHNe

2 cemecTp

Paspen 7. MHOTOrpAHHHKH H TeJ1A BpallleHHs 36 JInunocTHbIE,
Tema 7.1 Coaepxanue yueGHOro MmarepuaJa 2 MeETaNpPEeAMETHBIE U
Bepmunsl, pebpa, rpanu | [lonsitwe MHOrorpaHHuka. Ero sjeMeHTH BepuimHbL, peOpa, TpaHH. 2 NpeAMETHBIE
MHOTOIrpaHHHUKA Jlnaronans. CeyeHue. Bpinykiible ¥ HEBBINTYKJIbE MHOTOTPAHHUKHU KOMIICTCHIIMH B
Tema 7.2 Coaep:kaHue y4eOHOro MaTepuaJa 2 COOTBETCTBUU C
IIpusma, ee | [lonsitue mpusmel. Ee ocHoOBanmst w1 OOKOBbIe rpaHu. BpicoTa mnpu3MBL 2 ®I'OC cpennero
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COCTaBJIIIOLIUE, CEYECHUE.
Ilpamass u mpaBunbHas

IIpsamas u HaknoHHas npusMa. [IpasunbHas npusma. Ee ceuenue

PU3MBI
Tema 7.3 Coaepxanue yueOHOro MmarepuaJa 2
IMapannenenunen, ky0. | ITapanienenumen, CBOWCTBA MPSMOYTOJBHOTO —Mapajiesenunena, Kyo. 2
Ceuenne ky0a, | Ceuenue kyba, mapaienenumnesna

napajuiesienunena

Tema 7.4 Coaepxanue yueOHOro MmarepuaJa 2
IIupamuna, ee | [Tupamuna u ee snemenTol. CeueHue nupamupiel. IlpaBunbHas nupamuaa. 2
COCTaBJISIIOIIME, Ce4YeHHue. | YceueHHas mupamuia

IlpaBunbHass  nupamupa.

YceyeHnHas nupamuna

Tema 7.5 Coaepxanue yueOHOro MmarepuaJa 2
boxkosas U nosiHas | [Tnomans OOKOBOW 1 OJHOW MOBEPXHOCTH MPU3MBI, THPAMUIBI 2
MOBEPXHOCTH MIPU3MB,

MUPaMUbI

Tema 7.6 Coaepxanue yueOHOro MmarepuaJa 2
Cummerpus B KkyOe, | CuMMeTpHsT OTHOCHTENIBHO TOYKH, MPsSMOH, rutockocT. Cummerpusi B kyOe, 2
napajieNnenunene, napajuiefienunese, NpusMe, nupamMuze

pusMe, Nupamuse

Tema 7.7 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2
IIpumepsr cummerpuii B | CuMMeTpHst B IPUPOLE, APXUTEKTYPE, TEXHUKE, B OBITY 2
npodeccuun

Tema 7.8 Coaepxanue yueOHOro MmarepuaJa 2
IIpaBunbHbIE IloaTHe  NpPaBMJIBHOIO  MHOTIOTPAHHUKA. CpolicTBa  MIpPaBUIIBHBIX 2
MHOTOTPaHHUKH, UX | MHOTOTPaHHUKOB

CBONCTBA

Tema 7.9 Coaepxanue yueGHOro MmarepuaJa 2
Hununap, ero | Humuaap u ero snementsl. Ceuenne muMHAPa (MapajuieIbHOE OCHOBAHHIO H 2
cocraBiaromue. Ceuenue | ocu). Passeprka nunmuHapa

LUJIMHIpA

Tema 7.10 Coaepxanue yueGHOro MmarepuaJa 2
Konyc, ero | Konyc u ero snementol. CedeHne KOHyca (mapajuieIbHOE OCHOBAHHUIO H 2
cocrapiarompe. Cedenue | mpoxopsiiiee yepe3 BEPLIMHY ), KOHMYECKHE ceueHHsl. Pa3BepTka KOHyca

KOHYCa

Tema 7.11 Coaepxanue yueGHOro MmarepuaJa 2

obmiero obpasoBaHus,
yTBEPKIEHHOTO
MPUKA30M
MuHucrepcTsa
00pa3oBaHUs M HAYKU
P® or 17.05.2012
No 413
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YceyeHHbIN KOHyC. | YceueHHbIi koHYC. Ero oOpasyromas u Beicota. CeueHne yceueHHOro KOHyca 2

Ceuenue YCEUEHHOTO

KOHYCa

Tema 7.12 Coaep:kaHue yueOHOro MaTepuaJa 2

IMap u cepa, ux ceuenus | lap u chepa. Bzanmuoe pacnonoxenue chepot u mockoctu. CedeHne mapa, 2
cepsl

Tema 7.13 Coaep:kaHue yueOHOro MaTepuaJa 4

Ilonstne 06 obveme Tena. | [Tonsstne 06 oObeme Tema. OObem kyda ©  IPSAMOYTOJBHOTO 4

OTtHolueHue o0beMoB | mapasuienenunena. O6vemM npusmbl U HuiauHApa. OTHOUIEHHE OOBEMOB

NOoJO0OHBIX TeJ OOOHBIX Tl

Tema 7.14 Coaep:xkaHue yueOHOro MaTepHaJa 2

O6bembr u  miomanu | O6bembl mupamMuasl u KoHyca. O0bem mapa. Ilnomaau moBepxHOCTEH T 2

MOBEPXHOCTEHN TeJ

Tema 7.15 Coaep:kaHue y4eOHOro MaTepHuaJa 2

KomOunaruu KoMOuHaImu reoMeTpuiecKkux Tes 2

MHOTOTPAaHHMKOB M TeJ

BpALICHUS

Tema 7.16 Coaep:kaHue y4eOHOro MaTepuaJa 2

I'eomeTpuueckue Hcnonb3oBanre KOMOMHAIIMH MHOTOTPAHHUKOB U TEJT BPAILIEHUS B MPAKTUKO- 2

KOMOMHAILMK HA IPAKTUKE | OPUEHTHPOBAHHBIX 3aa4ax

Tema 7.17 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COAECPKAHUE 2

Pemenne 3anad. | IlpakTuyeckoe 3ansitue Ne 6 MHOrorpaHHUKY U Tejla BpalleHUs 2

MHOrorpaHHuku H Tena

BpALICHUS

Pasnen 8. llepBooOpasHas pyHKUHH, ee MPUMEHEHHE 12 JInuHOCTHBIE,

Tema 8.1 Coaepxanue yueOHOro MmarepuaJa 2 METANPEAMETHBIE U

Ilepoobpasnas (yHkumu. | 3amava O BOCCTAHOBJIEHMM 3aKOHA [BH)KEHHMS 10 WM3BECTHOH CKOPOCTH. 2 NPEAMETHbIC

IIpaBuna HaxoxneHus | [lonatue wuHrerpupoBanusi. (O3HaKOMIIEHHE C TIOHATHEM UHTerpana u KOMIICTCHIIMH B

NepBOOOPA3HBIX nepooOpasHoit  mnst  ¢yHkumu  y=f(x). Pemenme 3amau Ha CB3b COOTBETCTBUHU C
NEPBOOOPA3HON U €€ TIPOU3BOIHOMN, BBIYUCIIEHUE TIEPBOOOPA3HON LISl TAHHOM ®I'OC cpennero
¢ysknuu. Tabnwua dopmyn st HaxoxaeHus nepBoobpasHbx. M3ydeHue obmero obpasoBaHus,
NpaBHJIa BEIYUCICHHS IEPBOOOPAa3HOMN YTBCPKACHHOTO

Tema 8.2 Coaepxanue yueOHOro MaTtepuaJja 2 [IPUKa3OM

IInomane KpUBOIMHEMHON | 3amayu, MPUBOISALINE K MIOHITHIO OMPENSICHHOTO HHTErpaia — O BBIYHCICHUN 2 MuHucrepcTsa

TpaNeLuH. ®opmyna | IOIAAN KPUBOJMHEWHOW Tpamenuy, O TmepeMemeHnd Touku. IloHATne o0pa3soBaHusl 1 HAYKH

Herorona — Jletibuuua

ONPEAEIEHHOIO UHTErpaa. I'eomerpuueckuii 1 (pu3HUECKUl CMBICT

P® or 17.05.2012
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onpeaeneHHoro unrerpaia. @opmyna Hetorona— Jlelibania Ne 413
Tema 8.3 Coaep:xkaHue yueOHOro MaTepuaJa 2
Heonpenenennsiii u | [lonaTue HeonpeaeneHHOro HHTErpana 2
ONpEETICHHbII HHTErPabl
Tema 8.4 Coaep:kaHue yueOHOro MaTepuaJa 2
IlonsaTne 00 | T'eomeTpuyeckuii CMBICIT OTPENEIEHHOTO HHTETpaia 2
ONpeAesIeHHOM MHTerpale
KakK itk
KPUBOJIMHEHHON Tpaneuun
Tema 8.5 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE 2
Onpenenennplii uHTErpan | ['eomerpuueckuii cMbICh ompeaeieHHoro uHrerpaina. @opmysna HeroToHa — 2
B XKM3HU Jleiibanua. PermneHue 3amad Ha TPUMEHEHHE WHTErpaja JJsl BBIUYHUCICHUS

(bU3NIECKUX BEIMYNH M TUIOMAAEH
Tema 8.6 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE 2
Pemenue 3ama4. | lIpakTuyeckoe 3ansTue Ne 7 IlepsooOpasHas QyHKINH, €€ TPUMEHEHHE 2
[TepBooOpasznast PpyHKUUH,
ee [PUMEHEeHNe
Pa3zgen 9. Crenenu u kopuu. CreneHHasi pyHKIuUsI 14 JInunocTHelE,
Tema 9.1 Coaepxanue yueOHOro MmarepuaJa 2 METaNpPEAMETHBIE U
Crenennast QyHKuus, ee | [JoHsTHe KOPHS N-Oif CTEMEHN n3 AeiiCTBUTEIbHOTO Yncia. Pyrkunn y = VX 2 NPEAMETHBIC
CBOHCTBA ux cBoicTBa 1 rpaduku. CBONWCTBA KOPHSI N-OH CTENEHU KOMIIETCHIIMH B
Tema 9.2 Coaep:xanue y4e0HOro MaTepuaia 2 COOTBETCTBUH C
IpeobpaszoBanue IpeobpazoBaHie UPPALIMOHANBHBIX BBIPAKEHHUIT 2 @I'OC cpennero
BBIPKEHUH C KOPHSIMH N~ obrmero odpasosanm,
oil CTeHeHH YTBEPKAEHHOTO
Tema 9.3 Conep:kanue y4e6HOro MaTepHaJIa 4 [pUKa3oM
Ceoiictea  cremeHn ¢ | [loHsiThe cTemeHM ¢ MOOBIM PallMOHANBLHBIM TOKasaTeneM. CTeneHHbIE 4 Munucrepcrsa
PaLMOHAJILHBIM yHKIMY, MX CBOWCTBA U rpaduku 06pasoBaHus 1 HayKH
eHCTBUTEBHBIM P® or 17.05.2012
TIOKA3aTesIMH Ne 413
Tema 9.4 Coaep:kaHue y4eOHOro MaTepuaJa 4
Pemenne PaBHOCUIBHOCTE HPPALMOHAIBHBIX YPABHEHUN W HEPAaBEHCTB. MeToabl ux 4
HppaLMOHAIbHBIX peweHus. Pemenne uppauuoHadbHBIX YPaBHEHUI U HEPaBEHCTB
YPaBHEHUI U HEPABEHCTB
Tema 9.5 Coaepxanue yueGHOro MmarepuaJa 2
Crenenu 51 KopHu. | Onpenenenue creneHHoi ¢yHkumu. Hcnosp3oBaHMe €€ CBOWCTB  IPH 2
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CrenenHast pyHKUIUS

| pEeLIEHUH YPAaBHEHUN U HEPABEHCTB

Pazgen 10. lloka3aTtenbHas GpyHkumsi 16 JInuHOCTHBIE,

Tema 10.1 METaNpPEIMETHBIE U

[Mokasarenpras Qynkius, | Cogep:raHue yueGHOro MaTepHaja 6 NPEIMETHBIE

€€ CBOMCTBa CreneHp ¢ NpOU3BOJBHBIM JEHCTBUTENBHBIM TMOKazaTeneM. OnpeneneHue 6 KOMIICTCHLIMU B
nokaszateiapbHON (QyHKIMHM, ee cBoiicTBa © rpapuk. 3HAKOMCTBO C COOTBETCTBUHU C
NpUMEHEHHEM  TIOKas3aTenbHOW  (yHKUuH. PemmeHne  moKas3aTeIbHbIX ®I'OC cpensero
ypaBHEHNH (yHKIIHOHAJIBHO-TpapUIeCKUM METOJIOM obwmero oOpazoBaHus,

Tema 10.2 Coaep:xkaHue yueOHOro MaTepuaJa 4 YTBEPAKACHHOIO

Pemenne mnokasaTenbHBIX | PelmeHne mokasaTeNnbHbIX ypaBHEHMH METONOM YPaBHHMBAHUS IOKa3aTeNei, 4 [IPUKa3OM

YPaBHEHUH U HEPABEHCTB | METOAOM BBENCHHs HOBOW MEPEMEHHOW, (YHKLIHOHAIbHO-TPpadUIeCKUM Munucrepcrsa
METOOM. PeleHne nokas3aresbHbIX HEPABEHCTB o0pa3oBaHusl 1 HAYKH

Tema 10.3 Coaepxanue yueOHOro MmarepuaJa 4 P® ot 17.05.2012

Cucrempl MOKa3aTeNbHBIX | PelneHue cucTeM moka3aTesbHbIX ypaBHEHU 4 Ne 413

ypaBHEHUI

Tema 10.4 Coaepxanue yueOHOro MmarepuaJa 2

Pemenne 3ana4. | lIpakTuyeckoe 3ansaTue Ne 8 [TokasarenpHast QpyHKIUSA 2

ITokazaTenpHast pyHKIUS

Pazgen 11. Jlorapudgmel. Jlorapupmuueckas pyakuus 22 JIuuHOCTHBIE,

Tema 11.1 Coaepxanue yueOHOro MmarepuaJa 4 METaNpPEAMETHBIE U

Jlorapudm gyncna. | Jlorapudm uncna. JlecATUIHBIN U HATYPATBHBIN JOrapu(pMBbl, YHCIIO € 4 MPEIMETHBIE

JecsTuanbIi )51 KOMIIETEHIIUH B

HATypaJbHBIN JIorapuMmsl, COOTBETCTBUHU C

YHCJIO € DI'OC cpennero

Tema 11.2 Coaepxanue yueOHOro MmarepuaJa 4 o0mero oOpasoBaHus,

CsoiicTBa 10raprupmMoB. Csoiictsa norapudmos. Onepanus jgorapupMUpPOBaHUS 4 YTBEPKACHHOTO

Onepanus MPUKa30M

JorapuMUpPOBaHUs MuHucrepcTBa

Tema 11.3 Coaepxanue yueGHOro MmarepuaJa 2 00pa30BaHus U HAYKH

Jlorapupmuyeckas Jlorapudmuueckast GyHKIUS U €€ CBOHCTBA 2 P® or 17.05.2012

(byHKIUS, ee CBOHCTBA Ne 413

Tema 11.4 Coaepxanue yueOHOro MaTtepuaJja 4

Pemenne ITonsitne norapudpmudeckoro ypapaeHus. Onepanusi IOTEHIMPOBaHUs. 1pu 4

JorapupMUIeCcKux OCHOBHBIX METO/A PEIIEHHsI JIOrapUPMHUUECKUX YPaBHEHHUN: (PyHKIIHOHAIBHO-

YPaBHEHUN U HEPABEHCTB

rpapudecKuii, METOJ MOTEHIIMPOBAHHUSI, METO/ BBEIEHUSI HOBOU MEPEMEHHOM.
Jlorapudmuueckie HepaBeHCTBA
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Tema 11.5 Coaepxanue yueOHOro MmarepuaJa 4

Cucremsl Anroputm peLeHust CUCTEMBI YPaBHEHUH. PaBHOCUIBHOCTB 4

JorapupMuIecKux JorapupMHUUECKIX YPAaBHEHUH 1 HEPABEHCTB

ypaBHEHUI

Tema 11.6 IIpodeccnoHaANTBHO-OPHEHTHPOBAHHOE COACPKRAHUE 2

Jlorapu¢mel B npupone u | Ilpumenenune norapupma. Jlorapudpmudeckass crnupans B mnpupome. Ee 2

TEXHUKE MaTeMaTH4yecKue CBONCTBa

Tema 11.7 IIpodeccnoHaANTbHO-OPHEHTHPOBAHHOE COACPKRAHUE 2

Pewenue 3ama4. | lpakrnyeckoe 3ausaTue Ne 9 Jlorapudwmel. Jlorapupmudeckas GyHKuus 2

Jlorapudmsr.

Jlorapudmmueckas

byHKIUS

Pa3zgen 12. MHokecTBa. Jj1eMeHThI Teopuu rpagos 8 JInunocTHele,

Tema 12.1 Coaepxanue yueOHOro MmarepuaJa 2 MeETaNpPEeAMETHBIE U

MHoxecTBa ITonstne muoxectsa. ITogmMHokecTBO. Onepaliny ¢ MHOXXECTBAMHU 2 IIPEIMETHBIC

Tema 12.2 Coaepxanue yueOHOro MmarepuaJa 2 KOMIIETCHLIH B

Onepauuu ¢ Onepauuu ¢ MHOXecTBaMU. PellieHne NpuKkiaaHbIX 3a1a4 2 COOTBETCTBUU C

MHOXKECTBAMHU @I'OC cpennero

Tema 12.3 Coaepxanue yueOHOro MmarepuaJa 2 obuero obpasoBaHus,

I'padwr ITonsitue rpada. CsazHbIN rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2 YTBEPXKICHHOIO

Tema 12.4 Coaep:xanue y4e0HOro MaTepuaia 2 TIPHKasoM

Pewenne 3amad. | Omepaunn ¢ MHOkecTBamu. OIUCaHWE pPEANBHBIX CUTYALHid C MMOMOIIBIO 2 Munucrepcrsa

Mmuoxectsa, I'padbl u ux | muoxects. [Ipumenenue rpadoB K pelIeHHIO 33124 00pasoBaHus U HAYKH

PUMEHEHHE P® ot 17.05.2012
Ne 413

Pa3agen 13. D1eMeHTbl KOMOHHATOPHKH, CTATHCTHKH M TEOPHH BEPOSITHOCTE 14 JInunocTHelE,

Tema 13.1 Coaepxanue yueGHOro MmarepuaJa 2 METaNpEeAMETHBIE U

OcHOBHbBIE nousATHs | [lepecTaHOBKH, pa3MelIeHUsA, COYETAHUS 2 OpeAMETHBIE

KOMOWHATOPHKH KOMIIETEHIIUH B

Tema 13.2 Coaepxanue yueGHOro MmarepuaJa 2 COOTBETCTBUU C

CobritHeE, BEPOATHOCTb | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI 2 @I'OC cpennero

coOpitusa.  CrnoxxkeHue U | coObiTHil. YCJIOBHAs BEPOSITHOCTb. 3aBHCHMBbIE W HE3aBUCHMbBIE COOBITHSI. obuero obpasosanusl,

YMHOXK€EHHUE BeposATHOCTEN | Teopembl O BEPOSITHOCTH MPOU3BEICHUSI COOBITHIA. YTBCPKACHHOTO

Tema 13.3 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COAEPKAHHE 2 NIPUKa3sOM

BeposiTHOCTB B | OTHOCUTENbHAST  4acToTa  COOBITHS,  CBOWCTBO €€  YCTOHYHMBOCTH. 2 Munucrepcrsa

npodeCcCHOHATBHBIX Craructudeckoe onpeaeseHne BeposiTHOCTH. O1eHKa BEPOSITHOCTH COOBITHS o0pa3soBaHusl 1 HAYKH
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3aza4vax P® or 17.05.2012
Tema 13.4 Coaepxanue yueOHOro MmarepuaJa 2 Ne 413
HuckperHas  cinydaiHast | Buner  cnyualineix  BenmuuH.  OmpeneneHune  TUCKPETHOW — CIy4aiHOM 2
BEJINYUHA, 3aKOH €€ | BeJIMUMHBbL. 3aKOH pachpeieNeHnus IUCKPETHOM ciydaiiHON BenuuuHbl. Ee
pacnpeneneHust YHCJIOBBIE XapAKTEPUCTUKHU
Tema 13.5 Coaepxanue yueOHOro MmarepuaJja 2
3agaun  MareMaTtudeckol | Bapuarmonnsiii psin. Ilomuron wactor u rucrorpamma. CraTHCTHYECKHE 2
CTaTUCTUKH XAPAKTEPUCTHKH psiga HAOIFONaeMbIX TAaHHBIX
Tema 13.6 Coaep:xkaHue yueOHOro MaTepuaJa 2
CocraBnenue T1abmuu u | [TepBuuHass 00pabOTKa CTATHCTUYECKMX HaHHBIX. | paduueckoe HX 2
Iuarpamm Ha MpaKTHKe npeacrasieHne. HaxokaeHHe CpemHMX XapaKTEepPUCTHK, HaOIH0IaeMbIX
JAHHBIX
Tema 13.7 Coaepxanue yueOHOro MmarepuaJa 2
Pemenne 3ama4. | lIpakTnyeckoe 3ansaTue Ne 10 DnemMeHTh KOMOWHATOPHKH, CTATUCTHKH U 2
DNeMeHTbI TEOpUHU BEpOSITHOCTEN
KOMOWHATOPHKH,
CTaTUCTUKM U TEOPHH
BEPOATHOCTEN
Pazgen 14. YpaBHeHNs1 M HEPABEHCTBA 10 JIuuHOCTHBIE,
Tema 14.1 Coaepxanue yueOHOro MmarepuaJa 2 METaNpPEAMETHBIE U
PaBHOCUIBHOCTH PaBHOCHIBHOCTE ypaBHeHUN u HepaBeHCTB. OrmpeneneHusi. OCHOBHbIE 2 NIPEAMETHBIE
YPaBHEHMM U HEPABEHCTB. | TEOPEMbl PABHOCHIIbHBIX MEPEX0/ax B YPaBHEHUSAX M HepaBeHCTBax. OOmue KOMIICTCHIINHA B
OO1mue MeToAbI PEIIeHHs] | METOMBI PEIIEHNUs] YPABHEHHI: MEPEXON OT paBeHCTBA (DYHKIHIA K PABEHCTBY COOTBCTCTBHH C
apTyYMEHTOB ISl MOHOTOHHBIX (DYHKIIMHA, METOJ Pa3JIOKEHHUsI HA MHOXKUTEIH, ®I'OC cpennero
METOJI BBEIICHUSI HOBOH MepeMeHHON, PyHKIMOHAIbHO-TpadMIECKH METON o0mero oOpasoBaHus,
Tema 14.2 Coaepxanue yueOHOro MmarepuaJa 2 YTBEPKACHHOIO
I'paduuaecknii meron | O0mue MeToabl PELISHHs HEPaBeHCTB: IMEPEXO] OT CPaBHEHHs 3HAYCHUI 2 NIPUKa3sOM
peleHus ypaBHEeHUH, | GYHKUUN K CPAaBHEHHIO 3HAYEHUN apryMEHTOB UII MOHOTOHHBIX (DYHKIIHH, Munucrepcrsa
HEPaBEHCTB METOZl HMHTEpPBaJoOB, (YHKIHOHANIbHO-rpaduueckuii merox. ['padpudeckuit o0pa3oBaHusl 1 HAYKH
METOJ] pelIeHNs] ypaBHEHUI U HEPABEHCTB P® or 17.05.2012
Tema 14.3 Coaepxanue yueGHOro MmarepuaJa 2 Ne 413
VYpaBHenust u HepaBeHCcTBa | Onpenenenue monyssa. Packpeitre Monyist mo omnpeneneHuro. [Ipocreitmme 2
C MOIyJIEM ypaBHEHMsT M HepaBeHCTBa C MoayjieM. IIpuMeHeHue paBHOCUIIBHBIX
NEPEXO0/I0B B ONpeleJeHHbIX TUIIAX YPABHEHUH U HEPABEHCTB C MOAYJIEM
Tema 14.4 Coaepxanue yueGHOro MmarepuaJa 2
VYpaBHEHUs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. Ilpocteiinmne ypaBHEHHsI U HEPABEHCTBA C 2
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C mapaMeTpamMu

napaMeTpoM

Tema 14.5 Coaep:xkaHue yueOHOro MaTepuaJa 2
Pemenne 3ama4. | OOumue MeTonbl pelIeHns] YpaBHEHUH. Y PaBHEHNSI U HEPABEHCTBA C MOAYJIEM 2
VYpaBHEHUs U HEPABEHCTBA | W C MapaMeTpaMu

KOHCYJIbTALIUH 6
IIpomexyTounas arrectanus (JK3amMeH) 12
Bcero no qpucuunnne: 252
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3.YC/IOBUSA  PEAZIMSALMM  TMPOrPAMMbI  YUYEBHOW
ANCUMMNNHDBI

3.1. TpeboBaHNA K MUHUMa/ILHOMY MaTepuasibHO-TEXHNYECKOMY
obecneyeHUIO y4ebHON ANCLUNNVHDI:

Peannsauma nporpaMmMbl ANUCLUMNIVHBI TPpebyeT Hamums y4ebHOro kabmHeta
MaTteMaTVK/ [J11 NPOBEAEHUS 3aHATUIA  NIEKLMOHHOIMO TUMa, MPaKTUYeCKMX
3aHATMIA, B TOM 4uCne rPynnoBbIX, WHAMBUAYabHbLIX, MUCbMEHHbIX, YCTHbIX
KOHCY/NbTaLUiA, TEKYLLEEro KOHTPONA Y NPOMEXYTOYHOW aTTecTauuu.
Ob6opyaoBaHue:

- paboyee MeCTO npenojasarens;
- cneuyanun3npoBaHHas mebesb (CTOSbI, CTY/bA MO KONMYECTBY 00YHatOLLMXCS);
- [JOCKa y4YeHNYecKas.
TexHu4Yeckme cpeacraa 00yyeHus:
- KOMMbIOTEP (HOYTOYK);
- MY/IbTUMEAUHbIA MPOEKTOP, 3KPaH.
Y4ebHO-HarnsaHble  Mocobus:  nfakatbl,  Yy4ebHO-HarnsigHble  nocobus,
obecrneuvBarolnme TeMaTUYECKMe WAMKOCTpauuM no  paboyeil  nporpamme
AVNCUMNMHBI, B TOM  4YuCfe, BUAEO-ayAMo  MaTepuaibl, KOMMbIOTEPHbIE
npe3eHTaLuMu.

KomnbtoTep MMeeT [OCTyn K  3/1EKTPOHHO-OMO/IMOTEUYHBIM  CUCTEMAM,
BbIXOZ B r/106a/IbHYt0 CeTb VIHTEPHET, OCHaLleH JIMUEH3MOHHLIM MPOrpamMmmHbIM
obecrieyeHveM.

3.2.  Y4yebHO-mMeTOAMYECKOE U WMHMOpMaUMOHHOe  obecriedeHue
peanusaummn y4ebHoM JUCLUNIVHBI

OCHOBHbIe y4ebHble N3aaHus

1 MaTemaTuka: anrebpa ¥ Hayasa MaTemMaTU4YecKoro aHaamsa,
reometpus. Anrebpa v Hayana maremarumyeckoro aHamsa. 10-11 knacchl:
6a30Bbli1 1 YrNy61EHHLIN YPOBHU : yyebHuK / LL. A. Anumos, KO. M. KondaruH, M.
B. Tkauésa [u gp.]. — 11-e n3g. — Mocksa : lNpocBeLyeHune, 2023. — 464 ¢. —
ISBN 978-5-09-107210-5. — TeKCT : 3/MEeKTPOHHbIA // DNeKTPOHHbLIM pecypc
unpposort obpasosatensHon cpeapbl CMO PROFo6pasoBaHue : [caitT]. — URL:
https://profspo.ru/books/132452 (pata o6palleHns: 12.05.2024). — Pexum
[OCTyna: AN aBTopu3mp. Nosib3oBaTenei

2. MatemaTtvka: anrebpa M Havana MaTemMaTU4YecKoro aHalnsa,
reometpus. eometpusa: 10-11 knaccbl: 6a30BblA U YrAYyONEHHbIA YPOBHU
yuebHuk / /1. C. AtaHacsH, B. ®. bytysos, C. b. Kagomues [u gp.]. — 11-e m3g,
- Mocksa : lNpocselleHne, 2023. — 288 c¢. — ISBN 978-5-09-103606-0. —
TeKCT : 3MeKTPOHHbIA // DNeKTPOHHLIM pecypc UMDPOoBO 06pa3oBaTebHOM
cpeapbl CIMNO PROFo6pasosaHue : [cainT]. — URL.: https://profspo.ru/books/132455
(pata o6bpaweHnsa: 12.05.2024). — Pexum pgoctyna: s aBTOpU3np.
rosib30Baresen

23


https://profspo.ru/books/132452
https://profspo.ru/books/132455

3. MartemaTvka: airebpa W Hayana MaTemMaTM4yecKoro  aHausa,
reomeTpus. Anrebpa U Hayana matemaTmyeckoro aHanmsa. 10 knacc: 6a30Bbli U
yrny6néHHbln ypoBHU : yuyebHuk / C. M. Hukonbckuid, M. K. lMotanos, H. H.
PeweTtHukos, A. B. LWeBknH. — 10-e n3g. — Mocksa : [pocselleHne, 2022. —
434 ¢. — ISBN 978-5-09-101573-7. — TeKCT : 3NeKTPOHHbIA // DNeKTPOHHbIN
pecypc LungpoBor obpasosatenbHol cpeabl CMO PROFo6pa3oBaHue : [caiT]. —
URL.: https://profspo.ru/books/132300 (gata obpaweHus: 12.05.2024). — Pexum
[oCTyna: And aBTopu3mp. Nosib3oBaTenei

4, MaTemaTuka: anrebpa W Hayana MaTemMaTU4Y4ecKoro aHansa,
reometpus. Anrebpa 1 Hadasa maTeMaTU4eckoro aHanmsa. 11 knacc: 6a30Bblil U
yrny6néHHblin ypoBHU : yuyebHuk / C. M. Hukonbckuii, M. K. TMotanos, H. H.
PeweTHnkos, A. B. LLleBkKnMH. — 9-e n3g. — Mocksa : lNpocselyeHmne, 2022. —
464 ¢. — ISBN 978-5-09-101574-4. — TeKCT : 3NeKTPOHHbIA // DNeKTPOHHbIN
pecypc undposoin obpasosatenibHoin cpeabl CIMO PROFo6pa3oBaHue : [cailtT]. —
URL.: https://profspo.ru/books/132303 (pgaTa obpaileHuns: 12.05.2024). — Pexum
[ocTyna: And aBTopusmp. Nosib3oBaTenei

5. MartemaTvka: anrebpa W Hayana MaTemMaTM4yecKoro  aHaunsa,
reometpus. Anrebpa v Hayasia matemMaTtuyeckoro aHanmsa. 10 knacc: 6a3oBbli U
yrny6neHHbIN YPOBHU : y4YebHUK AN 06Lle0bpa3oBaTe/ibHbIX opraHusauuia / HO.
M. KongaruvH, M. B. Tkauésa, H. E. ®énoposa, M. W. LLlabyHnH. — 10-e n3g. —
Mockga : NpocseweHune, 2022. — 385 ¢. — ISBN 978-5-09-101569-0. — TekcT :
3NEKTPOHHbIN // INeKTPOHHBIN pecypc UMppoBor obpasosatenbHoOM cpedbl CIO
PROFo6pa3oBaHue : [canT]. — URL: https://profspo.ru/books/132301 (pata
obpatyeHmns: 12.05.2024). — Pexxum goctyna: gns astopusnp. MNonb3osaresnei

6. MartemaTvka: airebpa W Hayana MaTemMaTM4yecKoro  aHaunsa,
reometpus. Anrebpa 1 Hayasa maTeMaTU4eckoro aHanmsa. 11 knacc: 6a3oBblil U
yrny6néHHbIN YPOBHU : y4ebHUK AN 06Le0bpa3oBaTe/ibHbIX opraHu3auuia / HO.
M. KonsirmH, M. B. Tkauésa, H. E. ®énopoBa, M. V. LLUabyHnH. — 10-e m3g. —
Mockaa : [pocBewyeHme, 2022. — 385 ¢. — ISBN 978-5-09-101570-6. — TekcT :
3NEKTPOHHbIN // SNeKTPOHHBIN pecypc UMppoBor obpasosaTtesnbHoOM cpedbl CIMO
PROFo6pasoBaHue : [canT]. — URL: https://profspo.ru/books/132304 (pata
obpatyeHuns: 12.05.2024). — Pexxum focTtyna: 41s aBTopu3np. Nosb3oBaTesiei

[onosHNTe NbHble yYebHble U3faHnsA

7. Benbix, C. B. KapmaHHbIn cnpaBoyHMK no matemaTuke / C. B. Besblx.
— PocToB-Ha-[JoHy : deHukc, 2013. — 239 ¢c. — ISBN 978-5-222-21586-9. —
TeKCT : 3NeKTPOHHbIA // ONEKTPOHHbIA pecypc UMppoBOi 06pa3oBaTe/IbHON
cpeabl CIMO PROFo6pasoBaHue : [caitT]. — URL.: https://profspo.ru/books/58944
(pata o6bpaweHnsa: 12.05.2024). — Pexum pgoctyna: [Ansa  aBTopusup.
rnosib3oBaTenei

8. BanaaH, 3. H. CnpaBoYyHMK NO MaTeMaTuKe 4718 NOAroToBkn K M'MA n
Er3 / 3. H. banasH, 3. H. Kacnaposa. — PocTtoB-Ha-[loHy : ®eHukc, 2014, —
188 ¢. — ISBN 978-5-222-22079-5. — TeKCT : 3/1eKTPOHHbIN // NeKTPOHHbI
pecypc undposon obpasosatenbHon cpeabl CMO PROFob6pa3osaHue : [canT]. —
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URL.: https://profspo.ru/books/59439 (pata obpaileHus: 12.05.2024). — Pexum
poctyna: and asTopusmp. lMosb3osateneit

0. JKaBHepuuk, B. 3. CnpaBoyHMK no matemaTvke u umsuke / B. 3.
XaBHepuuk, J1. V. MaiiceHsa, KO. L. CasunoBa. — 3-e m3g. — MUHCK :
Bbiwaiwasa wkona, 2022. — 400 c¢. — ISBN 978-985-06-3386-6. — TekcCT :
3NEKTPOHHBIN // INEeKTPOHHBIA pecypc UMppoBor obpasosatenbHoM cpedbl CIMO
PROFo6pa3oBaHue : [cait]. — URL: https://profspo.ru/books/129956 (pata
obpatyeHuns: 12.05.2024). — Pexxum focTtyna: 4ns aBTopu3np. Nosb3oBaTesiei

NHTepHeT-pecypcbl

10. BcepoccuiickMe — MpoBepo4YHble  paboTbl B 0Opa3oBaTeslbHbIX
opraHusaumax  CroO.-  ®VOKO  [otmumnanbHbIi cant] - URL:
https://fioco.ru/vpr-spo (gata obpateHns: 12.05.2024). - TeKCT: 3/1eKTPOHHbIA

11. «MartemaTnyeckoe 00pa3oBaHMe» — 3NIEKTPOHHAs 6MbAMoTEKA MO
MaTemMaTuke U BOnpocaMm  ee  MpenofaBaHus. [cainT] - URL:
https://www.mathedu.ru/ (gata obpatueHus: 12.05.2024). - TeKCT: 3N1eKTPOHHbI

12.  O6pasoBaTenbHblin  noptan  CAAM TUWA. [caint] - URL:
https://sdamgia.ru/ (gata oopaweHuns: 12.05.2024). - TeKCT: 3NeKTPOHHbIN

13.  OTkpbITbIA KONeMK. Matematka. - URL: https://mathematics.ru /
(nata obpaweHns: 12.05.2024). - TeKCT: 3N1eKTPOHHbIN

14.  CnpaBOYHMK MO MaTemaTuMKe 419  LWIKONAbHMKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (gata obpaiieHuns: 12.05.2024). -
TeKCT: 3NeKTPOHHbIN.

15. CpegHss mMaTemMaTnyeckas NHTEPHET wkona. -  URL:
http//www.bymath.net/ (gata obpaiieHus: 12.05.2024). - TeKCT: 3MEeKTPOHHbIN.

MeToanyeckue yKazaHus  Ansi 06y4yalolMXcs MO0 OCBOEHWUIO
AUCLUN/IHBI

13. MeToAMYeCcKMe YKazaHust A 00yYarolMXcs MO BbIMOSHEHUIO
MpPaKTUYeCKnx pabor.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBbTATOB OCBOEHUA YUYEBHOM

AUCHUILINHBI

4.1. @opMBbI 1 METOABLI KOHTPOJIS U OLEHKH Pe3yJIbTaTOB 00y4eHHs

Pe3yabTaThl 00yueHus

®DopMbI U METOABI
KOHTPOJISI U OLICHKH
pe3yJbTaTOB
o0yueHust

JUYHOCTHBIE:

- OCO3HaHHE OOYYarOIIMMHUCS POCCHUICKONH TIpa)KIaHCKOM
UIEHTUYHOCTH, TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH H
CaMOOTIPEAEIIECHHUIO;

- HaJIMYWe MOTHBALMH K OOYYEHUIO U JIMYHOCTHOMY DPa3BUTHUIO;
LIEJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHEW MO3ULMM JIMYHOCTH Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LEHHOCTEW HapoaoB Pocculickoit
denepanyy, UCTOPUYECKMX M HALUOHAIbHO-KYJIBTYPHBIX TPagULUH,
¢dopmupoBanue CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX
YCTAHOBOK, AHTUKOPPYMNLIMOHHOIO MHMPOBO33PEHUs, IPABOCO3HAHUS,
SKOJIOTUYECKOH KYJIBTYpbl, CIIOCOOHOCTH CTaBUTb LW WU CTPOUTH
JKU3HEHHBIE IJIaHBI,

- cpOPMHPOBAHHOCTh TPENCTABIEHUI O MaTeMaTHKE Kak
YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE MOIEIUPOBAHUS SIBICHUN H
MIPOLIECCOB, UAESIX U METOJAaX MaTEMaTHKY,

— T[OHMMAaHHME 3HAYUMOCTH MATE€MaTUKU MJI1  HAY4YHO-
TEXHUYECKOro  mporpecca, CPOPMHPOBAHHOCTb  OTHOLIEHHS K
MaTeMaTHKe Kak K 4YacTH OOIIeueNoBedYeCKOll KyJbTypbl uepes
3HAKOMCTBO C MWCTOpPHEH pa3sBUTUsl MaTE€MaTUKH, 3BOJIIOLUEN
MaTeMaTHYSCKUX HUJIeit;

— pa3sBUTHE JIOTHYECKOTO MBIUUICHHs, HNPOCTPAHCTBEHHOIO

BOOOpaXKEHUsI, aITOPUTMHYECKON KYJBTYPbl, KDUTHYHOCTH MBILICHUS
Ha ypOBHe, HeoOxoamMmoMm [uUIsi Oyaymied  mpod)ecCHOHABHOMI
NeSITeNIbHOCTH, IJIs1 TPOAOKeHHs 00pa30BaHUs M CaMOOOpPa30OBaHMUS,

— OBJIAICHHE MAaTEeMATHYECKUMHM 3HAHMSAMH W YMEHHSMH,
HEOOXOAMMBIMH B TMOBCEIHEBHON »KMU3HH, MJIsI OCBOEHHSI CMEXKHBIX
€CTECTBEHHOHAYYHBIX AUCLMIUIMH M AMCLUMIUIMH MNPOPECCHOHANTBHOIO
LUKJA, JUIA TONy4eHus: oOpa3oBaHUsl B OONACTSIX, HE TPeOyromux
yriyOJIeHHOH MaTeMaTUYeCKOM MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTb K OOpa3OBaHMIO, B TOM YHCIE
caMOo00pa30BaHMIO, HAa TPOTSHKEHHM BCEH JKU3HH, CO3HATENIbHOE
OTHOLIEHHE K HEMpPEepbIBHOMY OOpa30BaHHMI0 KaK YCJIOBHIO YCIHEIIHON
poeCCUOHANTbHON U OOIIECTBEHHOH eATEIbHOCTH,

— FOTOBHOCTb M CIIOCOOHOCTB K CAMOCTOSITEIbHON TBOPUECKOH U
OTBETCTBEHHOM AEATEIbHOCTH,;

— TOTOBHOCTb K KOJUIGKTUBHOH paloTe, COTpPYyOHHYECTBY CO
CBEpCTHHKaMH B 00pa3oBaTENbHOH, OOIIECTBEHHO IOJNE3HOH, yueOHO-
UCCJIeIOBATENbCKOM, TPOSKTHON U APYTUX BUAAX AEATEIbHOCTH,

— OTHOWEHHEe K TNPOPECCHOHATBHOU AESTeNIbHOCTH KAk
BO3MOJKHOCTH  y4acCTHsi B pEIICHWHM JIMYHBIX, OOIIECTBEHHBIX,
rOCYAapCTBEHHBIX, OOLIEHAMOHAIBHBIX TPOOIIEM;

MeTanpeaMeTHbIe:

- YMEHUEC CAMOCTOATEIIbHO ONIPECACIIATh HEJIN ACATCIbHOCTU

Texymui KOHTPOJIb!

- ONPOC YCTHBIN
(poHTaNbHBIN);

- TECTHPOBAHHUE,

- BBITIOJTHEHUE
MUCBbMEHHON paboTHT,
- BBITIOJTHEHUE
NPaKTUIECKOH paboThI
(MHOUBUIy ATTbHAS
¢dopma paboThi)

IIpomexyTounas
aTTecrauus B Gopme:
1 cemectp - ndx

2 cemecTp - 3K3aMeHa.

Merton nposeneHus
MIPOMEKYTOUHON
aTTecTalu! -
BBITIOJIHEHUE
KOMIUIEKCHOTO 3aJJaHHsI
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U COCTaBJISITH IUIAHBI AEATENBHOCTH, CAMOCTOSITENIBHO OCYLIECTBIISTh,
KOHTPOJIMPOBATh 1 KOPPEKTHUPOBATD AEATEIBHOCTD;

- HCTIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI LTSI TOCTHKEHHS
MOCTAaBJIEHHBIX IIeJIeH U peajn3alyy IJIAHOB NeSITeIbHOCTH, BBIOMPAThH
YCIICIIHbIE CTPATETUH B PA3JIMUHBIX CUTYALHSIX;

- yYMEHHE MPOAYKTUBHO OOINATBHCS U B3aHMMOJCHCTBOBATH B
nporecce COBMECTHOM MAEATENbHOCTH, YYWUTBIBATH MO3ULHUH APYTHUX
YYaCTHUKOB AEATENbHOCTH, 3P(HEKTUBHO pa3peraTb KOH(PIUKTHL,

- BJaICHUE  HABbIKAMU  [O3HABATEIBHOW,  y4eOHO-
UCCJICIOBATEIbCKOM U MPOEKTHOM  JAEATENIbHOCTH,  HAaBBIKAMH
paspelueHus npodiem; CrocoOHOCTh " TOTOBHOCTh K

CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEINCHHUS MPAKTUYECKHX 3ajad,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMS,

- TOTOBHOCTD M CIOCOOHOCTb K  CAMOCTOSITENIbHON
UH(POPMALMOHHO-TIO3HABATENBHON AEATENbHOCTH, BKIIOYAsl YMEHHUE
OPUEHTUPOBATHCS B PA3JMYHBIX UCTOYHUKAX WH(POPMALNU, KPUTHUECKH
OLICHUBATh W HWHTEPHIPETHPOBATh HHPOPMALMIO, TONyYaeMyK U3
Pa3IMYHBIX ICTOUHUKOB,

- BJIaJICHHE SI3BIKOBBIMU CPEICTBAMH. yMEHHE SICHO,
JOTMYHO W TOYHO H3JIaraTb CBOK TOYKY 3PEHMs, HCIOJIb30BATh
aNieKBaTHbIC  SI3BIKOBBIE  CPEACTBA; —  BJAACHHWE  HAaBBIKAMH
MO3HABATENILHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbBIX NEHCTBUH W
MBICJIUTENIbHBIX TPOIIECCOB, HMX PE3YJIbTATOB M OCHOBAHWH, TIpaHHI
CBOETrO 3HAHMS M HE3HAHMs, HOBBIX MO3HABATENBHBIX 3aa4 U CPEICTB
IUIS1 UX TOCTHIKEHHS,

- LIEJICYCTPEMIICHHOCTb B IOMCKAaX W MPUHITHU PEIleHHH,
cOOOpa3UTENBHOCTh W HMHTYHIHSA, PAa3BUTOCTb MPOCTPAHCTBEHHBIX
NPEACTaBICHNH, CHOCOOHOCTh BOCHPUHUMATHL KPAacoOTy U TapMOHHIO
MHpa,

NpeAMeTHbIE:

1) yMmeHue omepupoBaTh MOHATHIMH. OMNpPEAENCHHUE, aKCHOMa,
TeopeMa,  CJIEACTBHE,  CBOWCTBO,  MNpPH3HAK,  JIOKA3aTeNIbCTBO,
paBHOCHIIbHBIE (DOPMYJTHUPOBKH; YMeHHE (QOpPMYyIHpPOBaTh OOpaTHOE U
NPOTUBOMOJOXKHOE  YTBEPXKIEHHE,  NPUBOAWTHL  MPHUMEPBl |
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MAaTeMaTHYEeCKOW WHAYKLUHY,
NPOBOAUTH JIOKA3aTeNIbHbIE PACCY)KACHUS TMPH PELICHWH 3ajad,
OLICHUBATh JIOTHYECKYIO MPABUIBHOCTD PACCy KACHU;

2)  yMeHHEe  ONepHpOBaTh  MOHATHIMH: MHO€ECTBO,
MOJMHOXKECTBO, ONEpali HaJl MHOXKECTBAMU, YMEHHE HCIIONb30BATh
TEOPETUKO-MHOXKECTBEHHBII ~ ammapar sl  ONHCAaHUS  peajibHbBIX
NPOIIECCOB M SIBICHUH M MPH PEIIEHUH 3a/1a4, B TOM YUCJE U3 APYTUX
yueOHBIX IPEAMETOB,

3) yMeHHMe OmnepupoBaTb MOHATUSAMH. Tpad, CBI3HbIA Tpad,
IepeBo, LUK, rpad Ha IUIOCKOCTH, YMEHHE 3a/1aBaTh U OIUCHIBATH
rpadpl pa3NIUYHBIMH CIIOCOOAMH, HCIOJB30BATh rpadbl MPU PELICHUN
3amad,

4) ymeHue cBOOOAHO ONEPHPOBATH TMOHSATHAMU. COYETAHUE,
NEPEeCTaHOBKAa, YHCJIO COYETaHMH, YHCJIO TIEePECTAaHOBOK;, OWHOM
HetoToHa; yMeHHE MPUMEHATh KOMOMHATOPHBIE (DAKTBI M PACCYKIECHUS
IUISL PELIeHNUs 337124,

5) yMeHue onepupoBaTh MOHITHIMU: HATYPaJIbHOE YHCIIO, LIEJI0e
YHCJI0, OCTATOK MO MOAYJIO, PAlIOHAJIBHOE HHCIIO, UPPAIMOHAIBHOE
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YHCIIO,  MHOXKECTBA  HATYPalbHBIX,  LEJbIX,  PalHOHAIBHBIX,
IEeHCTBUTENbHBIX YUCEI, YMEHHE HCIOIb30BaTh, MPU3HAKU EIHMOCTH,
HAUMEHBINUNA OOIIMI JeauTeNlb W HauMeHblnmee o0Inee KpaTHOe,
anroputM EBKiHIa mpu pelieHnH 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULIMOHHBIMUA CUCTEMaMH CUHUCIICHUS,

6) yMmeHue CBOOOZHO ONEPUPOBATH IOHATHUSMH. CTENEHb C
LEeNbIM TI0Ka3aTeeM, KOPEHb HATypaJbHOH CTENeHH, CTeNeHb C
palMOHAJBHBIM  TIOKa3aTeneM,  CTENeHb C  JeHCTBHUTEIbHBIM
(BeleCTBEHHBIM) TIOKa3aTeseM, JiorapudM 4YHCIa, CHHYC, KOCHHYC H
TAHTE€HC NMPOU3BOJILHOTO YUCIIA,

7) yMEHNe OTepPHPOBATH MOHATHSIMH: TOXKIECTBO,
TOXKAECTBEHHOE INpeoOpa3oBaHMEe, ypaBHEHHE, HEPABEHCTBO, CHUCTEMaA
ypaBHEHUH U HEPAaBEHCTB, PABHOCHUJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palFiOHAJIbHBIC, HPPALIMOHAIbHBIE, TIOKA3aTENbHbIE, CTETIEHHBIE,
JorapuMuUecKre, TPUTOHOMETPHUYECKHE YPAaBHEHHUS, HEPABEHCTBA U
CHCTEMBI, YMEHHE peIlaTh ypPaBHEHHs, HEPABEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX NMPHEMOB, pEIIaTh YPaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI C TMapaMeTPOM; MPHMEHSITb YPaBHEHHs, HEPaBEHCTBA, HX
CHCTEMBI JUISl PEUICHUs MAaTEeMAaTHYEeCKUX 3a/1a4 M 3a7a4 U3 Pa3IMIHbIX
oOacTeil HAyKH U pealbHOM JKU3HH;

8) ymeHue CBOOOAHO OMNEPUPOBATH MOHATHAMU. Trpaduk
¢ynkunu, obparHas (yHKOMS, KOMIIO3UIMS (PYHKUWH, JHHEHHas
¢$yHKUMs, KBaApaTHUUHAs (YHKLUMS, CTENeHHass (QYHKOUS C LeIbIM
MOKa3aTeseM, TPUTOHOMETPUUECKHE byHKIHH, oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKLWH, TOKa3aTeNbHAs U JIOrapu(pMHIUecKas
¢yHkunMu, ymeHue cTpouThb rpadukd  QYHKIHUHA,  BBIIOJHSTH
npeoOpazoBanus rpadukoB QyHKIHUI, YMEHUE HCIOIB30BATh TpaduKu
(GYHKUMA U1 M3YYE€HHUS TMPOLECCOB M 3aBHCUMOCTEH NPU pEIleHUH
3a1a4 U3 JPyrux y4eOHbIX MPEIMETOB U U3 PEaNIbHON JKU3HH, BBIPAKATh
dopMyrIaMu 3aBHCUMOCTH MEXKIY BEIMYMHAMH, YMEHHE CBOOOIHO
ONEpPHPOBATh TNOHATUSIMH. UYETHOCTb (PYHKLIUH, TMEPHOAUYHOCTD
(YHKUMH, OrpaHUYEHHOCTb (PYHKLUWH, MOHOTOHHOCTh (PYHKLHUH,
3KcTpeMyM (PyHKIHMH, HAaUOOJIbIee U HAUMEHbINEe 3HAYSHUs] (PYHKIIUU
HAa TIPOMEXYTKE, YMEHHE MPOBOAUTH UCCIIENOBaHNE (PYHKIUM, YMEHUE
UCTIOJIb30BaTh CBOWCTBA U rpaduki PYHKUMN I PEIleHHs YPaBHEHUH,
HEPaBEHCTB M 3a7ad C Iapamerpamu; HU300pa’kaTb HA KOOPAMHATHOHN
TUTOCKOCTH MHOJKECTBA PELICHUH YPaBHEHUH, HEPABEHCTB M UX CHUCTEM,

9) yMEHHe cBOOOIHO OIEePHPOBATH MOHATHSIMH
MOCJIEIOBATENIbHOCTD, apu(pMeTHdeckass MporpeccHs, reoMeTpudecKast
nporpeccusi, OECKOHEYHO YOBIBaOILIasi TeOMETPUYECKass IMPOTPECCHS
yMEHHE 3a7aBaTh IIOCJIENOBATEIbHOCTH, B TOM YHCIE C TOMOLIBIO
PEKYPPEHTHBIX (POPMYT;

10) yMeHwe oOnepupoBaTh IOHSTUSMHU.  HENPEPHIBHOCTH
¢yHkumu, acuMmnTorel rpaduka (QyHKUMH, TiepBas M BTOpAs
NpOM3BOAHAS (PYHKIMH, TEOMETPHYECKUH U (PU3NYECKHH CMBICT
NPOM3BOMHON, mepBOOOpa3Has, ONpPENeNeHHBI MHTErpal, yMEHHUe
HAXOIUTb AaCUMMNTOTHI rpaduka (PyHKIUH, yMEHHE BBIYHCIATH
NPOM3BOIHBIE CYMMBI, TPOU3BEACHHS, YACTHOIO M KOMIIO3HIUH
($yHKUMH, HAXOAWTH YpaBHEHHE KacaTeJbHOW K rpaduky (QyHKIHH,
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO IS HCCIENOBAHUS (PYHKIUN, I
HAXOXKIACHUS HAWJIYYLIErO pPELIeHHWs B TNPHUKIATHBIX, B TOM YHCIE
COLHMAIbHO-)KOHOMHYECKUX M (PU3NUECKUX 3a7aqax, Ui ONpPeesIeHUsI
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CKOPOCTH M YCKOPEHHS, HaXOOUTh IUIOIAAun U o0beMbl Quryp ¢
NOMOIIBIO ~ HMHTErpayia, MPUBOAUTH NPUMEPbl  MAaTEMaTHYECKOTO
MOZIETUPOBAHHMS C TIOMOLITBIO U (HEePEHINANBHBIX YPABHEHHI;

11) ymeHue omepupoBaTh TMOHITHAMH. KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJIEKCHBIE YUCIIA, MOZYJIb U ApTYMEHT KOMIUIEKCHOTO
yrcna, (opMa 3amuCH  KOMIUIEKCHBIX — 4Hcen (reoMeTpuYeckasi,
TPUTOHOMETpHUeCcKass W  anredpawyeckasl); yMeTb IPOU3BOAHTH
apupMeTHyecKue NeHCTBUS C KOMIUIEKCHBIMH YHCJIAMH, MPUBOIUTH
PUMEPBI UCTIOIB30BAHUS KOMILIEKCHBIX YHCE,

12) ymeHue cBOOOIHO ONEPUPOBATH MOHATHUAMHU. CpeaHEe
apupMeTHyecKkoe, MenuaHa, HauOoJybllee M HAUMEHbIEe 3HAUEHHUS,
pa3Max, IUCIepPCHs], CTAHAAPTHOE OTKJIOHEHHE ISl OMMCAHUS YHCIIOBBIX
JAHHBIX; YMEHHE MCCIEeN0BATh CTATUCTHYECKUE JAHHBIE, B TOM YHCIE C
NpUMEHEHHEM TrpaUYecKuX METONOB M JJIEKTPOHHBIX CPEICTB,
rpaguecKu HUCCIENOBaTh COBMECTHbIE HAONIONEHUS C ITOMOIIBIO
AUarpaMM pacCeUBaHUs U JIMHEHMHONW PErpeccuy,

13) yMeHHe HaXOAUTh BEPOSITHOCTH COOBITUH C UCTIONBb30BAHUEM
rpaguecKuX METONOB, MPHUMEHATh U peIleHus 3amgad (HOopMyJibl
CIOKEHUs] M YMHOXEHHs  BeposATHOCTeH, ¢Qopmyny  momHOM
BepositHOCTH, (opmyny bepHymm, komOWHATOpHBIE (AKTBI |
(opMyJBI, OLIEHWBATH BEPOSTHOCTH pPEAJBHBIX COOBITHIA, yMEHHE
ONEepPHPOBATh TMMOHATUSAMH. CiydyaliHas BEJMYHMHA, pacIlpeneseHue
BEPOSITHOCTEH, MaTeMaTHUECKOE OKMIAHHUE, AUCTIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4yaliHOH BeNMYWHBIL, (YHKIUH paCHpefeNieHus M
IUIOTHOCTH  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO M HOPMAJBHOTO
pacripenieNieHuil; yMEeHHMe  UCIOJNb30BaTh  CBOHCTBA  M3YYEHHBIX
pacripeneNeHuil sl peIneHus 3aaa4;, 3HAKOMCTBO C IOHSTHSAMU: 3aKOH
OONBLINX YHCEN, METOAbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHUE
NPUBOIUTE TIPUMEPHI MPOSIBJICHUS 3aKOHa OOJBINNX YHCEN B
NPUPOIHBIX M OOLIECTBEHHBIX SBJICHUSIX;

14) ymeHne cBOOOAHO OMEPUPOBATH MOHATUSMH: TOUKA, TPsIMasi,
MJIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKUN yroJ, ABYIPaHHBIN
yroJ, TPEXIPaHHBIA Yroj, MePeceKarolnecs, MapaieibHble U
CKPELINBAIOIINECS MPsIMbIE, MapajuIeIbHOCTh U TEPHEHIUKYJISPHOCTD
NPSMBIX U TUIOCKOCTEH, YroJl MEXIy MPSIMBIMH, YIOJ MEXIY MPSIMON H
IUTOCKOCTBIO, YTOJl MEXKAY IUIOCKOCTSIMH, YMEHHE HCIIONIb30BaTh IPH
peLeHn: 3a1a4 U3y4eHHble (PaKThl U TEOPEMbl IUIAHUMETPHU, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAOIIEM MHPE, YMEHHE
ONEpPHPOBATh TMOHATUSAMH. MHOTOIPAaHHHMK, CEYEHHE MHOTOTPAaHHHKA,
NpaBWIBHBIA ~ MHOTOTPAHHUK, TMpH3Ma, NUpamuaa, ¢urypa #
MOBEPXHOCTh BpAIEHUs, LMIIMHIAP, KOHYyC, mmap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUEHHs] KOHyCa M LIMIMHAPA, MapajuleIbHBIE OCH WIIH
OCHOBAHHIO, CEYEHHE IIapa, TUIOCKOCTh, Kacarowasicst chepol, LUIHHAPA,
KOHyCa, YMEHHE CTPOUTb CEUeHHe MHOTOTPaHHUKa, H300pakarh
MHOTOTPaHHHKH, (PUTYPHI U TOBEPXHOCTH BPALIEHHS, UX CEUEHUs], B TOM
YHCIIe ¢ IOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHNE MIPUMEHSTh CBOHCTBA
reoMeTpUIECKUX duryp, CaMOCTOSITENILHO bopmyamnpoBathb
OTIpeNeNIeHUs] N3y4aeMbIX (PUTyp, BbIIBUTATH THIIOTE3BI O CBOMCTBAX W
NPU3HAKAX TeOMETPHUYECKUX (Uryp, 0oOOCHOBBIBATH WJIM OIPOBEPraTh
UX;, YMEHHE NpPOBOAUTH KiaccuPUKAUMK (GUryp Mo pasIudHbIM
NPU3HAKAM, BBITIOJIHSTH HEOOXOIUMBIE TOTIOTHUTENbHBIE TIOCTPOCHNS,

15) ymeHue cBOOOAZHO ONEPUPOBATH MOHATHSIMH: IUIOMIAAb
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¢burypel, o0beM (PUrypsl, BENIWYMHA YIJIA, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSHUE MEXIYy MpPSMBIMM, pPAacCTOSIHUE MEXIY
TUTOCKOCTSIMH, ITUIOIAAb Chepsl, IMIIOMAAb TOBEPXHOCTH MHUPAMUIBL,
NpU3MBI, KOHyCa, IIMJIMHApa, oObeM Kyba, NPSMOYTOIBHOTO
napajulefienunena, NUPaMuibl, MPU3MBbL, LWIMHIAPA, KOHyca, LIapa;
yYMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB OAOOHBIX UTYP;

16) ymenme cBOOONHO OINEPUPOBATH MOHATHSIMH. JIBHXKCHHUE,
napajuleJIibHbIi NepeHoc, CUMMETPHUsl Ha MJIOCKOCTH U B NMPOCTPAHCTBE,
MOBOPOT, TMpeoOpasoBanne MOAoOus, TOMOOHbIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbIC M MOAOOHBIE (PUTYPHL, B TOM YHUCIIE B MPHUPOJE,
HUCKYCCTBE, AapXUTEKType, yMeHHE HCIOIb30BaTh IeOMeTpUUECcKUe
OTHOILICHHS, HAXOIUTb TE€OMETPUYECKHE BEIMYWHBI (AJIMHA, YTOJ,
UIOIaAb, 00BEM) MPH PELICHUU 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB
Y U3 pEeAJIbHOM JKU3HH,

17) YMEHUE CBOOOIHO ONEepUpPOBATH MOHATUSIMU:
NpsIMOYTOJIbHAsl CHCT€Ma KOOPAMHAT, BEKTOp, KOOpPAMHATBl TOUKH,
KOOpAMHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOU3BEIEHHE BEKTOpa Ha
YHCJIO, PA3JIOKEHHUE BEKTOpa IO 0a3ucy, CKaISIPHOE IPOU3BEICHHE,
BEKTOPHOE IIPOM3BEJEHHE, YroJ MEXIy BEeKTOpaMHu, yMeHUe
UCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBI METOA MJIi peLIeHUs
reOMETPUYECKUX 3a7ad MW 3a1a4  JPYrux y4eOHBIX MPEIMETOB,
ONEePUPOBATH MOHATUAMU: MaTpULA 2X2 U 3X3, ONPEAETIUTENb MaTPULIBL,
reoMeTpUYeCKUi CMBICI ONPEaeIUTeNs;

18) ymMeHHe MOAENMpPOBATH peallbHbIE CUTYallMHd Ha SI3bIKe
MaTeMaTHUKH, COCTaBJATb BBIPAXKEHUsS, YPaBHEHMsI, HEPaBEHCTBA M HUX
CUCTEMBI II0 YCJIOBHUIO 3a/layM, HCCIEN0BaTb MOCTPOEHHbIE MOJENU C
UCIIOJNb30BaHUEM armapara ainreOpbl, HHTEPIPETHPOBATh IMOJNYUYESHHBIH
pesyJbTaT, CTPOUThb  MaTeMaTU4YeCKHE MOJAEId C  IIOMOILBIO
reOMeTpUYeCKUX TMOHATUH W BEJIMYMH, pellaTh CBSI3aHHbIE C HUMHU
MpakTUYECKUe 3a7aud; COCTAaBJSITb BEPOATHOCTHYID MOJENb W
UHTEpPIIPETUPOBATh TMOJYy4YEHHbIH pe3yJbTaT, pelaTb MPUKJIaJHbIe
3a7a4yl  CpenCcTBAMHM MAaTeMaTU4YeCKOrO aHajiu3a, B TOM 4HCIe
COLIMAJIbHO-?KOHOMHYECKOTO U (PHU3MUECKOr0 XapaKkTepa,

19) ymeHue BbIOMpAaTh NOAXOASINUANA METOH IJISl PEIISHUs
33724y, TOHUMaHNe 3HaYUMOCTH MaTeMaTUKU B M3y4EHUHU MPUPOIHBIX
U OOIIEeCTBEHHBIX TMPOLECCOB U SIBICHWH; YMEHHE paclO3HABATh
MpOsIBJIEHHE 3aKOHOB MaTe€MaTUKU B HCKYCCTBE, YMEHME NPHUBOAMTH
MPUMEPBl MAaTEMAaTUYECKUX OTKPBITMM POCCUHCKOW W MHUPOBOU
MAaTEMaTUYECKON HAyKU.
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4.2, MoH/ OLIEHOYHBIX CPEACTB JAJIsl MPOBEIeHUs MPOMEKYTOYHOH aTTecTaluu
00y4aKUXCS M0 JUCHUIJIHHE

Iloka3arenn u KPpHTECPHUH ONCHUBAHHUA KOMIIeTEeHI Ui
Iloka3zarerm wu KPUTCPUHU OLCHHBAHWA KOMHGTGHHHﬁ, OIMMCAaHUC IIKal
OLCHUBAHHUA COACPIKATCA B IIPHUJIOKCHHUHA 1.

KoHTpoabHBIE H TECTOBBIE 3aJaHUA
KOHTpOJIBHBIE 3a/1aHUs COAECPKATCS B PUIIOKEHUH 1.
Metoanyeckne MaTepHabl

MeroauuecKue Marepuaibl, OINPEIETAOIMMEe MNPOLEAYPEl OLEHWBAHUA
3HAHWHA, YMEHUH, XapaKTEPU3YOIMX (POPMUPOBAHUE KOMIETEHIUHI, COACpkKaTCs
B MPUJIOXKEHUH 1.
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IIpunoxenne 1
KoHTpo/ibHO-0LIEHOYHBIE CpeACTBa
AJIS1 MPOBeIeHHs] IPOMEKYTOYHON ATTECTALMH MO JUCIHUILIHHE
0/1.03 MaTematuka

1.1. ®opmMa NPpOMeKYTOYHOH aTTeCTALMHK: dK3aMeH (2 cemecTp).

@DOHA OLIEHOYHBIX CPEICTB CONEPIKUT KOHTPOJIBHO-OLIEHOYHBIE CPECTBA, HEOOXOIMMBIX
11l IPOBEJIEHUS K3aMeHa.

Ha BbIMOTHEHWE MUCHMEHHOW 3K3aMEHAlMOHHOW paloThl MO MareMaTuke paercs 4
acTpoHOMHYeCKHX daca (240 MUHYT).

DKk3aMeHalnoHHass paboTa COCTOUT UX 2-X YacTel: 00s3aTeNbHOM U TOMOTHUTETBHOM.

Obsi3aTenpHass 4acTb CONEPXKUT 3aJaHUS MUHUMAIBHOrO O0s3aTENbHOTO YPOBHS,
JOTOJTHUTENBbHAS YaCTh — O0JIee CIOXKHBIE 3a/1aHUS.

1.2. Cuctema oLleHUBAHUS Pe3yJIbTATOB BbINOJHEHUS 3aAaHUH

OueHuBaHue pe3ysNbTAaTOB  BLINOJHEHUS 3aJaHUl MPOMEXYTOYHON aTrTrecTaluu
00y4arIUXCcst OCYIIECTBIISIETCS] HA OCHOBE CIIEAYIOLINX MPUHIIHIIOB!

IOCTOBEPHOCTH OLIEHKH — OLIGHUBAETCS YPOBEHb CPOPMHPOBAHHOCTH 3HAHUH, YMEHHI,
NPAKTUYECKOTO OMbITa, OOMUX U NMPO(eCcCHOHATBHBIX KOMIETEHIUH, MPOAEeMOHCTPHPOBAHHBIX
00y4arOIUMHCS B XOZ€ BBITIOJHEHUS 3a/1aHuUs,

aZleKBaTHOCTH OLIGHKM — OLIEHKa BBbIMOJHEHUs] 3aJaHuil JOJKHA IIPOBOAMTHCA B
OTHOIIEHHHM TEX KOMIIETEHIMH, KOTOpble HEOOXOmMMBbI sl 3(PQPEKTHBHOIO BBITIOIHEHUS
3a/1aHus;

HAJIe’KHOCTH OLIEHKU — CHUCTE€Ma OLICHHBAHUS BBIMOJIHEHHS 3aJaHHWi JODKHA 00janaTh
BBICOKOW CTEMEHbIO YCTOWYMBOCTH NMPU HEOJHOKPATHBIX OLIEHKAX YPOBHsS CHOPMHPOBAHHOCTH
3HaHWH, YMEHHWH, MPAKTUYECKOrO OMbITa, OOMUX W MNPOPEeCCHOHANBHBIX KOMIETEHIIH
00yHaroImxcs;

KOMIUIEKCHOCTH OL€HKH — CHUCTeéMa OL€HMBAHHUS BbINOJHEHUs 3aJaHull JOJDKHA
MO3BOJISITH ~ MHTETPATHBHO  OLEHUBATh oOmue ©  NpodecCHOHANbHBIE  KOMITETEHLIUU
00yHaroIuxcs;

OOBEKTHBHOCTH OLIGHKH — OIIEHKA BBIMOJHEHHWs KOHKYPCHBIX 3aJaHUN JOJDKHA OBITh
HE3aBUCHMOH OT OCOOEHHOCTeH mnpo(eCcCHOHANBbHOW OpHUEHTAlMHd WM [PEeaNOYTeHUH
Ipernojaasareseil, OCyLUIeCTBIISIFOIUX KOHTPOJIb WK aTTECTALIUIO.

Ilpy BBIONHEHHUU NPOLEAYP OLIEHKH 33JaHMM HCIOJB3YIOTCS CIEAYIOINE OCHOBHBIE
METOIBL:

METOA pacyeTa NepBUYHBIX OAJIIOB,

METOJ pacyeTa CBOJHBIX OaJlIOB,;

Pe3ynbraThl BBINOMHEHUS 33JaHUH OLEHHBAIOTCS B COOTBETCTBHH C pa3pabOTaHHBIMU
KPUTEPUSMHU OLIEHKH.

Ucnonp3yercs msitu 6anmpHast IIKana AJs1 OLEHUBAHUS PE3yJIbTATOB OOYUEeHHUS:

IIpu BEINOTHEHNH 3aAaHUH 00sI3aTeNbHON YacTH TPeOyeTcsl MPEACTABUTD X0 PELICHHS U
yKa3aTh MOJIyYEHHBIH OTBET. 3a MPAaBWJILHOE BBIMOJIHEHHE JIOOOT0 3aJaHus U3 00S3aTeNbHON
yactu ofOydaromuiics noiydaere onuH Oamn. Ilpu BbIMONHEHMM 3aaHUs U3 TOMOJHUTEIbHON
9acTH HEOOXOOUMO MOAPOOHO ONMUCATh XOA peIleHus U AaTh oTBeT. [IpaBUiIbHOE BBIMOJHEHHE
3alaHUH JOTMOJHUTEIBHON 4acTh oueHuBaercs 3 Oamuamu uiu 1-2 GajulaMu 32 4acTUYHOE
pelueHue.

bannbl, nony4yeHHbIE 32 BCE BHINOIHEHHbIE 3a1aHNsA, CYMMUPYIOTCSL.

IIxkana nepesoda nepeuunsvix Ha/1106 6 OMMEMKU O NAMUDAIBHOU cucmeme

Ommemka Konuuecmeo nepeuunsix 6a/ios,
ROIYYEHHBIX BPU GbINOJITHEHUU 3A0AHUIL 00313ame1bHOl
U OOROJIHUMETbHOIL Hacmeil

OueHka 5 «OTIUIHO» oonee 14
(e menee 08yX 3a0aHUIl U3 OONOIHUMENbHOI YaACmL)
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OueHKa 4 «xopoLo» 10-14

(He meHee OfHOTO 3a4aHns U3 LONONHUTeNbHOI YacTw)
OueHka 3 «y[0B/IeTBOPUTENLHO» 6-9
OueHKa 2 «Hey0B/eTBOPUTESIbHO» MeHee 6

«3» (yAos.)
«4» (XopoLLo)
«5» (0T/IMYHO)

1.3 . KOHTPO/IbHO-OLEHOYHbIE CpeacTBa

JK3amMeHauMOHHbIE 3a/laHNA N0 MaTeMaTuKe
(BeMOHCT pauNOHHbIA BapnaHT)

O6a3aTenbHas 4yacTb
Mpy BbINONHEHWUM 3afaHnin 1-12 3anNuMILNTe XO4 PELEHNS N MONYYEHHbIA OTBET.
1 (1 6ann) Bbluncnute: . .
2. (1 6ann) Ha pucyHKe >XMPHbIMM TOYKaMW MOKa3aHO CYTOYHOE KO/MYeCcTBO
0CajKoB, BblMafaBlwmnx B dnucrte ¢ 7 no 18
fekabpa 2001 roga. [Mo ropusoHTanu
YyKa3blBalOTCA ymMcna mecaua, no BepTuKanu
— KO/IMYecTBO 0CafKOB, BbIMNaBWUX B
COOTBETCTBYHOLWMWA [AeHb, B MWIIUMETPaX.
Ona  HarnagHoCcTM  XKUPHbIE  TOYKM  Ha
PUCYHKE COeAUHeHbl NUHWe. OnpepenuTe
No PUCYHKY, CKOJIbKO AHel BbiNagano 6onee 2 MUNIMMETPOB 0CafKOB?

3. (1 6ann) Mob6unbHbIi TenethoH ctoun 16000 pybneir. Yepes HeKoTOpoe Bpems
LleHy Ha 3Ty Mogenb cHu3mnm go 15200 pybneir. Ha CKONbKO NPOLEHTOB Oblfia CHMXKEHA LeHa?

4. (1 6ann) Ha Tapenke 16 NMPOXKOB: 7 C pblboii, 5 ¢ BapeHbeM 1 4 ¢ BULWHel. KOs
Hayraj BbloupaeT 04UH NUPOXOK. HainanTe BEPOATHOCTb TOMO, YTO OH OKAXETCH C BULLHEN.

5. (1 6ann) HalignTe 3HayeHue BblipaxeHus log2 + log232

6. (1 6ann) HalignTe KopeHb ypaBHeHUs V7 —6x = 7.

7. (1 6ann) Pewwute HepaBeHCTBO 2x 5 >64. B o0TBeT 3anuwunTe HaMMEHbLUee
MONOXMNTENIbHOE YMCIIO.

8. (1 6ann) HanguTe KOopeHb ypaE;|-|eHv|;|3X):r_22

9. (1 6ann) HaligmTte NpoM3BOAHYI0 (PYHKUUKN B ToUKe X=0:y = > 4—6x2+1x 4

10. (1 6ann) Kakoe Ko/nu4yecTBO HedTM (B TOHHAX) BMeLjaeT LWUIMHLPUYECKANA
LMcTepHa anameTpa 18 M 1 BbICOTOI 7 M, eCnn NAOTHOCTb HepTn paBHa 0,85 r/cm3?

11. (1 6ann) Haigute nnowagb GuUrypbl, M306paxeHHON Ha
PUCYHKe

12. (1 6ann) Teno aswketca no 3akoHy S(t)=3t2+5t (M) Haligute ckopocTb Tena
yepe3 1c nocne Hayana ABMXKEHUS.
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JononHuTtenbHaa 4actb
Mpw BbINO/THEHUY 3afaHNIi 13-16 3anuLLMTe XO4 PeLleHna U NONYYEHHbIA O0TBET
13. (3 6anna) Bblumcnute nnowadb y4yacTka 3eMAn, OTBEAEHHOro noj Kaymoy,
MEPUMETP KOTOPOro OrpaHUYuBalOT JIMHUU Y=X -2X-2 U y—X +2. BbinonHute yeptex. OTBeT
JaiTe B KBaLpaTHbIX MeTpax.

14. (3 6anna) PewnTte ypaBHeHMe sin X - 2sinx=0. B OTBET 3anuinTe KOMNYECTBO
PeLLeHNIA, NpUHaAneXalmx npoMmexyTky [0; 47r.]
15. (3 6anna) HangnTe 06bEM MHOrOrpaHHUKa, N306padKEHHOr0 Ha

pUCyHKe (BCe ABYrpaHHbIe Yr/ibl NPAMbIE).

16. (3 6anna) Tunorpadusa MMeeT TpPWU MepennéTHbIX Lexa. B nepBoMm Lexe mMoryT
nepenniectm 32 KHUAMM 3a 2 4, BO BTOPOM - 24 KHUMM 3a 4 4, B TpeTbeM - 10 KHur 3a 1 u.
Tunorpadgua otnedatana 2000 KHWAM, KOTOpble HEOOXOAMMO  pacnpefenuTb  MeXay
nepennéTHbIMK LeXxaMu TakK, YTo6bl, OAHOBPEMEHHO HayaB PaboTy, OHU OKOHUWUIN €€ Takxe
O4HOBpPeMeHHO. CKO/bKO KHUI HEO6X04MMO OTNPaBUTb B MEPBbINA LEX?

3TaJ/IoHbl OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3afaHms
OTBeT 2 3 5 02 6 -7 1 -10 7 1513 15 11 9 5 6 1000
KpuTtepuun oueHKu
3agaHus Kputepuun oueHKM PesyNbTaToB BbINO/HEHNS 3afaHuni Ba/ilb
06513aTeNIbHON YacTu

1-12 O60CHOBAHHO MO/yYeH BePHbIA OTBET 1
HeBepHoe peLleHne, HeBEPHbIN OTBET UM OTCYTCTBUE pPeLLeHNS 0
MakcumanbHbIn 6ann 1

3apaHns KpuTepun oueHkun PesyNbTaToB BbIMO/HEHMS 3agaHuni Basi/ibl
[JONONTHUTENBbHOW YacTu
13-16 XO[ PpeLUeHMs BEPHbIA, MpuBeAeHO BepHoe 060CHOBaHHOE 3

peLueHune, NnoslyyeH BepHbIi OTBET
Xof pelweHWs BepHbIi, HO pJonyuleHa oOfHa owwnbka 5
BbIYMC/INTENBHOIO XapakTepa,
PelLieHMe HaYaToO /IOTMYECKN BEPHO, AOMYLLEHA BbIUMCINTEbHAS
owmbKa; WM peLleHne He [J0BeAeHO [0 KOHUa, OTBeT 1
OTCyTCTBYET
PeweHve He COOTBETCTBYeT HW OAHOMY W3 KpPUTEPUEB, 0
NPUBELEHHbIX BblLLe
MakcumanbHbIin 6ann 3

1.4. MaTepunanbHO-TeXHNYECKOe 0becrneyeHmne 4NA NPOBELEHNSA MPOMEXYTOUHOW
arrectaunm
ATTecTaLmn NPoBOAUTCA B y4eOHOM KabuHeTe MaTeMaTUKMN.

1.5 Y4yebHO-mMeTOAMYECKOE M WH(pOPMaLMOHHOe obecnedvyeHne A1 NpPOBeAeHUSN

NPOMEeXYTOUYHOM aTTecTauum
OCHOBHbIE y4ebHble n3faHus
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