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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
0/1.03 MATEMATHUKA

1.1. Oo6aactb npuMeHeHusi pado4eil MPOrpaMMBbl:

Pabouas mporpamma y4eOHOW NUCHUIUIMHBI SBISETCS YacThIO MPOTPaMMBbI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuansHocTH 49.02.01 @usnueckas KyJabTypa.

1.2. Mecto y4eOHoii nucunmiuabl B ctpykrype IHIICC3:
YueOHas TUCHUIUIMHA BXOAUT B 001meo0pa3zoBatenbHbi muki [TIICC3.

1.2. Hemu u TpedoBaHMS K pe3yJbTaTaM OCBOEHUSI Y4eOHOM
AUCIUILIHHBI:

B pesynpraTe oCBOCHHMS Yy4eOHOM MMCIUILIMHBI OOYYaIOIIMICSA JIOJDKEH
JIOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHbDIE!

— OCO3HaHue€ OOYYAIOUIMMHUCS POCCHUMCKOM TIpakKIaHCKOW HIEHTHUYHOCTH;
TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIIPECICHUIO;

— HaJIMYME€ MOTHBAIlMM K OOYYEHHMI0O M JUYHOCTHOMY Pa3BUTHIO;
1[eJICHAIIPABIICHHOE PAa3BUTHUE BHYTPECHHEH MO3UIMHU JIMYHOCTH HAa OCHOBE JIyXOBHO-
HPABCTBCHHBIX IIEHHOCTEW HaponoB Poccuiickon @enepanyu, HUCTOPUYECKUX U
HAllUOHAJIbHO-KYJIBTYPHBIX  Tpaaulliid, (OPMHUPOBAHHE CHCTEMbl  3HAYUMBIX
IICHHOCTHO-CMBICJIOBBIX ~ YCTAHOBOK,  AHTHUKOPPYHIIMOHHOTO  MHPOBO33PCHUS,
MPaBOCO3HAHUS, IKOJIOTUUECKON KYJIbTYPhI, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
’KN3HCHHBIC TIJIAHbI;

—  c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHUBEPCAJIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHUS SIBJICHUNA U MPOIECCOB, UJIESIX U METOAaX
MaTEMAaTHKH,

— TIOHMMAaHW€ 3HAYUMOCTH MAaTEMAaTHUKU JUIsI  HAyYHO-TEXHHYECKOTO
nporpecca, Cc(GOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKe Kak K 4YacTH
00111eueIoBeYeCKO Ky IbTyphl Yepe3 3HAKOMCTBO C MCTOPHEH pPa3BUTHUS MaTEeMaTHKH,
ABOJIIOLIMEH MaTeMaTHUYECKUX UICH;

— pa3BUTHUE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEeHMs,
AITOPUTMUYECKON KYJIbTYPhbl, KDUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
1St Oyayiien nmpodecCUOHAIBHOM JeATeIbHOCTH, JJIsl MPOAOJIKEHUsI 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJAJICHHE MAaTEMAaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOAUMBIMU B
MMOBCETHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUIMH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
HE TpeOyoUMX yriyOoJIeHHON MaTeMaTUYECKON MOITOTOBKH;

— TOTOBHOCTh W  CIIOCOOHOCTh K O0Opa3oBaHMIO, B TOM YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKCHUU BCEUM JKM3HU; CO3HATENIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MNpodheCCHOHAIBHON W
OOIIIECTBEHHOM JICATCIIHHOCTH;



— TOTOBHOCTh M CHOCOOHOCTHh K CaMOCTOSITENIbBHOM TBOPUECKOH U
OTBETCTBEHHOU JEATEIbHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOW paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTEIbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIEA0BATEIBLCKOM, TPOSKTHOM
U APYTHX BUJAX IEATEIbHOCTH;

— OTHOIIEHHE K TPOPECCHOHATBHON MAESITENIPHOCTH KaK BO3MOXHOCTHU
y4acTHs B peleHnn JUYHBIX, 00111€CTBEHHBIX, roCyJ1apCTBEHHBIX,
00I1IeHAITMOHATBHBIX MPOOJIEM;

MeTanpeaMeTHbIe:

— YMEHHE CaMOCTOSITENBHO OMPEAEHATh LUEIU JEATEIbHOCTH U COCTaBIISTh
IJIaHbl  JESATENBHOCTH; CaMOCTOSITENIBHO  OCYIIECTBIISITb, KOHTPOJIMPOBATh H
KOPPEKTUPOBATh I€ATEIbHOCTD;

— HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIA JOCTUKEHHUS MOCTABICHHBIX
Lejael U peanu3alyy IJIaHOB JEATEIbHOCTH; BBIOMPATHh YCHEIIHbIE CTPAaTErHMH B
Pa3JIMYHBIX CUTYalUsX;

— YMEHHE NpPOAYKTHBHO oOOHIaTbCsl M B3aUMOJEICTBOBATH B IPOLECCE
COBMECTHOM AEATENBHOCTH, YUYUTHIBATh NO3ULUN IPYTUX YYACTHUKOB JAEATEIBHOCTH,
3¢ (deKTUBHO pa3peniaTb KOH(PIUKTHI,

— BJIAJICHUE HaBbIKAMHM T[103HABATEJILHOW, Yy4eOHO-MCCIIEIOBATEIILCKON |
MIPOEKTHOM JEATENbHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY HOHMCKY METOJOB PEIICHHs MPAaKTHYECKUX 3a]1ad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTh U CIHOCOOHOCTH K CaMOCTOSTENIbHON WH(MOPMAIIMOHHO-
[IO3HABATEJILHON JEATENBHOCTH, BKJIIOYAs YMEHHE OPUEHTHUPOBATHCS B Pa3JIMUHBIX
UCTOYHMKAX HMH(OpPMAIMM, KPUTUYECKH OLIEHUBaTh U  HMHTEPHPETUPOBATH
MH(POPMAIUIO, TIOTYYAEMYIO U3 Pa3IMYHbIX HCTOUYHUKOB;

— BIIQJICHUE S3bIKOBBIMU CpPEJCTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO
M3JlaraTh CBOIO TOYKY 3pPEHHSI, UCIOJIb30BaTh aJICKBATHBIE S3BIKOBBIE CPENCTBA; —
BJIaJICHUE HaBbIKAMHU I103HABATENBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEpPUIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YIbTATOB M OCHOBAHMM, T'PaHULL
CBOErO 3HAaHMS W HE3HAHMS, HOBBIX II03HABATEJBHBIX 337a4 W CPEACTB [UIS MX
JNOCTH)KEHUS,

— LEJEYCTPEMIIEHHOCTb B MTOMCKax U MIPUHATUU pelIeHU,
CO00pa3UTEIBHOCTh U MHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUMH;
CIIOCOOHOCTH BOCIIPUHUMATH KPACOTY M TAPMOHMIO MUDA;

npeaMeTHbIE:

1) ymeHue omnepupoBaTh MOHSTHSIMHU: OINpEIEICHUE, aKCUoMa, Teopema,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTeJIbCTBO, PAaBHOCUJIbHBIE (DOPMYIUPOBKU;
yMeHue QopMyIupoBaTh 0OpaTHOE M MPOTHBONOJIOKHOE YTBEPXKACHHUE, TPUBOIUTH
OpUMEPbl U KOHTPOPHUMEPHI, HKCIOIb30BATh METOJ MATEMaTHYECKON WHIYKLNU;
OPOBOJUTH JIOKa3aTelIbHbIE pPACCYXKJEHUS TMpU PpELUICHUW 3a/]ad, OLEHUBATH
JIOTUYECKYIO MTPABUIIBHOCTh PaCCyKICHHIA;

2) yMEeHHE ONEepHUpPOBATh MOHATUSIMHU: MHOXECTBO, ITOJAMHOKECTBO, ONEPALIMH
HaJl MHOXXECTBAMH; YMEHHUE HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis



OTHCAaHMS PEATbHBIX MPOIIECCOB M SBICHUN W TIPH PEUICHUU 3a]1ad, B TOM YUCTIE U3
JIpYTUX y4eOHBIX MPEIMETOB;

3) ymeHue onepupoBaTh NOHITUIMU: Tpad, CBsI3HBIN rpad, AepeBo, UKL, Tpad
Ha TJIOCKOCTH; YMEHME 3aJaBaThb U OINUCHIBaTh rpadbl pa3IMUHBIMU CIIOCOOAMU;
UCIOJIb30BaTh Tpadbl pU pElICHUH 3a/aY;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMU: COUYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOWHATOpHBIE (DaKThl U PACCYXKACHUS IS PEIICHMUS 3a71a4;

5) yMeHue omepupoBaTh MOHATHUSMU: HATypadbHOE YHCIIO, IE€JI0€ YHCIIO,
OCTaTOK MO MOJYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO, MHOXKECTBA
HaTypalbHBIX, [EJBbIX, pPAIHOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN, YMCHHE
WCITOJIB30BaTh; MMPU3HAKYU JACIMMOCTH, HANMEHBIINN OO JENUTENIb U HANMCHbBIIICS
oOmee KpaTHOe, auropuT™M EBKIMIa mNpu pemeHud 3agad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

6) yMmeHHe CBOOOJHO OIEPUPOBATh TMOHATUSIMHU: CTENEHb C LEJIbIM
MoKaszaresieM, KOpPEHb HaTypallbHOM CTENEHW, CTeNeHb C  paluOHAIbHBIM
MoKasareyieM, CTENeHb C JICWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTesieM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBLHOTO YHCIIA;

7) yMeHuUE ONEepUpoOBaTh MOHATUSMU: TOXKICCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpPaBHCHHM, HEPAaBEHCTB W  CHCTEM,  paIlOHAJbHEIE,
HUppalMOHATBHEIE, MOKa3aTeIbHbIE, CTCTICHHBIE, norapuMUIECKHE,
TPUTOHOMETPUUYCCKUE YpaBHEHHWs, HEPAaBEHCTBA W CHUCTEMBI; YMEHHE peIlaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3IMYHBIX IMPUEMOB; peEIIaTh
yYpaBHEHUS, HEPABEHCTBA W CHUCTEMBI C TIapaMeTpOM; MPUMEHSATh YypaBHCHWS,
HEpPaBEHCTBA, WX CHCTEMBI JUIsI PEIICHUS MaTeMaTHYSCKUX 3a1ad HW 3aJad U3
pPa3IMYHBIX 00JACTEN HAYKU U PEealTbHOM KU3HU;

8) yMeHune CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Irpaduk QyHKIMH, oOpaTHas
byHKIMS, KOMMO3UIMS (GYyHKUMMA, JTuHEHHas (QyHKOus, KBajapaTUdHas GyHKIUL,
cTeneHHass (YHKIUS C IEJbIM TOKa3aTelieM, TPUTOHOMETpUYeCcKue (QyHKIHH,
oOpaTHbIE TPUTOHOMETPUUYECKHE (PYHKIMH, TMOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY;, yMEHHE CTPOUTh Tpaduku GYHKIUM, BBIMIOIHATH MPEeoOpa3oBaHUs
rpagukoB (YHKIHI; YMEHHE WCIOJIL30BaTh Tpaduku (PYHKIUN 19 U3yUYEHUS
IIPOIIECCOB M 3aBUCUMOCTEH TIPH PEIICHUU 3aJ1ad U3 JPYTuX YYCOHBIX TMPEIMETOB U
U3 pCAbHOW JKW3HU; BBIpaXKaTh (OpMyTIaMH 3aBUCHMOCTH MEXIY BEIMYWHAMU;
yMEHHE CBOOOJHO OIEPUPOBATh IMOHATHUSIMH: YETHOCTHh (DYHKIIMH, TMEPHOIUIHOCTD
(GYHKIIUKA, OTPAaHWMYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTHh (QYHKIIUH, OSKCTPEMyM
GbyHKIIMM, HanOOJIbIIIee ¥ HAUMEHBIIIee 3HAYCHUS (DYHKITMM Ha MMPOMEXKYTKE; YMECHUE
IIPOBOJUTEL HCCIIeIOBaHNE (YHKIIMHM, YMEHHE HCIOJb30BaTh CBOWCTBA M TpauKH
byHKIMKA Uil pelieHus yYpaBHEHMI, HEpPaBEHCTB W 3aJlad C IapaMeTpamuy;
M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TOHATHSIMH: IMIOCIIEIOBATEIHLHOCTD,
apudMeTHdecKkass  TPOTPEecCHsi, TeOMETpUYecKas  Mporpeccus, OECKOHEYHO



yOBbIBaroI1asi FEOMETPUYECKast MPOrPECCUs; YMEHHE 337aBaTh MOCJIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOILIBIO PEKYPPEHTHBIX (POPMYT;

10) ymeHue onepupoBaTh MOHATUSMU: HEIPEPHIBHOCTh (PYHKIUU, ACUMIITOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyecKkuil CMBICI TPOU3BOJIHOM, NepBOOOpa3Has, ONPEACIICHHBIM HMHTErpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIYUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BEJIEHUS, YACTHOTO U KOMIIO3ULUHU (PYHKLIMH, HAXOJUTh ypaBHEHUE
KacaTteldbHOM K Tpaduky (yHKUMH; YMEHHE HCHOJIB30BaTh MPOU3BOIHYIO s
UCCIeOBaHus (PYHKIMA, AJI1 HAXO0XKICHUS HAWIYYILEro PelIieHus] B MPUKIATHBIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUs
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd U 00beMbl (GUTYpP C MOMOUIBIO
MHTErpajia; MPUBOAUTH MPUMEPHl MATEMAaTHYECKOTO MOJEIUPOBAHMS C MOMOUIBIO
nudepeHManbHbIX YPaBHEHU;

11) ymeHue omnepupoBaTh MOHITUAMM: KOMIUIEKCHOE YHMCIO, COMPSIKEHHbIE
KOMIUIEKCHBIE 4YMCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOIO 4Hcia, (opMa 3arucu
KOMIUIEKCHBIX 4HCeNl (F€OMETpUYecKasi, TPUTOHOMETpUYecKass M ainreOpanyeckas);
yMETh MPOU3BOAUTH apU(METUUYECKHE MACHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJblllee U HauMEHbIIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  ONHCAHMS  YHUCIOBBIX  JAHHBIX; YMEHHE  HCCIEA0BaTh
CTATUCTUYECKUE JIaHHBIE, B TOM YHCIIE€ C NPUMEHEHUEM rpauyecKux METOJO0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUYecKd MCCIEI0BAaTh COBMECTHbIE HAOMIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEMBAHUsS U JIMHEMHOMN pErPeECCUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUM C UCTIOIB30BAHUEM IpauUECKUX
METO/IOB; MPUMEHATh MJis peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposiTHOCTEH,  (opmyny  mojdHOM  BeposTHocTH,  dopmyny  bepnymim,
KOMOMHATOpHBIE (DAKTHI U (HOPMYJIIBI; OIIEHUBATH BEPOSTHOCTH PEATBHBIX COOBITU;
YMEHUE ONEPUpPOBATh IOHATUSMHU: CllydailHas BEJIMYMHA, PACIPEICIICHHUE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHON BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PAacHpe/iesICHU; YMEHUE UCIOJIb30BaTh CBOMCTBA
M3YYEHHBIX PACIPENEIICHUN Ul PEIICHHs] 3a/1a4; 3HAKOMCTBO C MOHATUSMHU: 3aKOH
OOJBIINX YKCEN, METOJIbI BBIOOPOUYHBIX UCCIIEAOBAHMM; YMEHHE MPUBOIUTH IPUMEPHI
IPOSBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

14) ymeHnue cBOOOJHO OMEPUPOBATH MOHATHSIMHU: TOYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YIOJI, TPEXIPAHHBIN yrod,
nepeceKarouecs, napajielibHble U CKPEIIMBAIOLINECS NpsMble, MapauieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX M IMJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YTOI MEXIY
PSAMON M TUIOCKOCTBIO, YrOJl MEXIY IUIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh IPH
pelIeHnr 3aja4 u3y4yeHHble (DaKThl U TEOpeMbl IIAaHUMETPUH; YMEHUE OLICHUBATh
pa3Mepsl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OIEepUPOBATH MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOTOIPAaHHMKA, MPaBUJIbHBIII MHOTIOIPAaHHUK, MpU3Ma,
nupamMuia, (Gurypa M MOBEpXHOCTh BpAaIlEHUs, LUWIMHIP, KOHYC, map, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUs KOHYCa M UWIMHAPA, MapajuieIbHblE OCH WM
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OCHOBAHUIO, CEUEHHUE IIapa, TUIOCKOCTb, Kacaromascs cdepbl, MWIMHIAPA, KOHYCA;
yMEHHUE CTPOUTh CEYEHUE MHOTOIPaHHUKA, N300pa’kaTh MHOTOTPAHHUKHU, (DUTYPHI U
NOBEPXHOCTH BpAUICHUS, WX CEYEHUSA, B TOM YHUCJIE C MOMOIIBI 3JIEKTPOHHBIX
CPEICTB; YMEHHME IMPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBATH OMpEICNICHUs U3y4YaeMbIX (PUTYP, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH WJIM OIPOBEpPraTh UX; YMEHUE
OPOBOJIUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM NPHU3HAKAM, BBINOJHATD
HEOOXOIUMbIE TOTIOJIHUTEIbHBIE TOCTPOEHUS,

15) ymeHue cBOOOTHO OMEPHUPOBATH MOHITHAMU: TUIOMANb (DUTYpPHI, 00BEM
(bUryphl, BETUYMHA yTJIa, PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHHE MEXTY
NpSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH, IUIOMAAs cdepbl, IIIOMaab
MOBEPXHOCTH  MHUPAMUIBI, TPU3MBI, KOHycCa, LWIHHApPA, O00BeM  KyoOa,
MPSIMOYTOJILHOTO TMapajulesienune/a, MUpaMuIbl, TPU3MbI, IUIUHIPA, KOHYCa, I1apa;
yMEHHUE HaXOJUTh OTHOIIEHUE 00BEMOB TOJIOOHBIX QUTYD;

16) ymeHnue cBOOOJHO ONEPUPOBATH MOHATUSIMH: JBUKEHHUE, MapajlieIbHBIHI
NEepPeHoc, CUMMETPHSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUe
010011, Mo/I00HBIEC (DUTYPBI; YMEHUE PAcO3HABATh PaBHbIE U MOJI00HBIE (PUTYPHI, B
TOM 4YHCI€ B TMPUPOJIE, HCKYCCTBE, AapXHUTEKTypEe; YMEHHE UCIIOJIb30BaTh
F€OMETPUYECKHE OTHOLICHUS, HAXOAUTh F€OMETPUUYECKHE BEIUYMHBI (IIJIMHA, YTOJ,
wion@aab, o0beM) MPU PEHICHUHM 3aad U3 JPYrUX Y4eOHBIX MPEIMETOB U U3
pEATbHOM KU3HU;

17) ymeHue cBOOOJHO OMNEPUPOBATH MOHSITUAMH: MNPSIMOYTOJIbHAS CHUCTEMa
KOOpAWHAT, BEKTOp, KOOPJIMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOMU3BEJICHUE BEKTOpa Ha YMCIO, pa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MPOU3BEACHUE, BEKTOPHOE TMPOU3BEACHUE, YIroJl MEXAY BEKTOpaMH; YMEHHE
HCTIOJB30BaTh BEKTOPHBIM M KOOPJIWHATHBIA METOJ ISl PEIICHUS T€OMETPUUECKUX
3a/1a4 U 3a7a4 APYrux y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHITHIMU: MaTpulla 2x2
u 3x3, onpenennuTeslb MaTPUILIbl, FEOMETPUUECKHUI CMBICI OMPEACTUTENS;

18) ymeHue MoaenMpoBaTh peajdbHbIC CHUTyalluUM Ha S3bIKE MAaTEMATHKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHUIO
3a/lauu, UCCJIEA0BAaTh TOCTPOCHHBIE MOJIEIN C HCIOIh30BAaHUEM arrmapara aureophl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUYECKHUE MOJEIU C
MIOMONIBI0 T€OMETPUYECKUX TMOHSITUM W BEJIWYMH, pEIIaTh CBSI3aHHBIE C HUMU
MPaKTUYECKHE 3a7a4M; COCTAaBJSATh BEPOSITHOCTHYIO MOJIEIh W HHTEPIPETUPOBATH
MOJTYYEHHBIN Pe3yJIbTaT; peliaTh MPUKIAIHbIC 33/1a4l CPEICTBAMU MaTEeMaTUYECKOTO
aHajau3a, B TOM YKCJIE COLUATbHO-DKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTePa;

19) ymenue BbIOMpaTh MOAXOSAIINN METO JAJIsl pEIIeHUsl 3a]a4; TOHUMaHHE
3HAYMMOCTH MAaT€MaTUKH B WM3YyUYCHHHM MPUPOJHBIX M OOIIECTBEHHBIX MPOIECCOB U
SBJICHUN; YMEHHE pacIliO3HaBaTh MPOSBICHUE 3aKOHOB MaTEMaTUKH B HCKYCCTBE,
YMEHUE MPUBOAUTH MPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHUMCKOM U MHUPOBOM
MAaTEMATUYECKON HAYKH.

Ilpogheccuonanvnasn HANPAG1eHHOCHb yueoHoi OuCUUNIUHDL
«Mamemamuxka) TpeanonaraeT leJeHaNpaBIeHHOE MPUMEHEHUE MeAaroruyecKux
CpeInCTB, OOECIEUYNBAIONINX HE TOJILKO (hOpMHUpPOBaHUE y OOYYArONIUXCsl 3HAHWMA,
YMEHHM, HaBBIKOB MO Y4YEOHON TUCIMIUIMHE, HO U Pa3BUTHE HHTEpEca K JaHHOM
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HpO(i)eCCI/II/I Wik CcrneoualbHOCTH, LHECHHOCTHOC OTHOIICHUC, HpO(lJeCCI/IOHaJ'IBHBIX
Ka4dCCTB JINYHOCTH 6Y,ZIYHI€FO CIIcouaJIncTa.

1.4. KoimyecTBO 4acOB HA OCBOEHHUE MPOrPaMMbl Y4eOHOI AUCHUIIITUHBI:

O0nem OII: 252 gaca, B TOM YHCIIE:
— 00s3aTeapHON ayAMTOpHOM yueOHOM Harpy3ku odyyaromerocs 234 daca;

— »9K3aMeH 12 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB

(BT.4. po(heccCuoHATbHO-OPUEHTHPOBAHHOE COJIePKAHME)
Oobem OII 252
Oo6s13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCJIE:
JICKIIMH, YPOKH 214
U3 HUX NpoghecCcUOHAIbHO-0PUEHMUPOBAHHOE COOepICAHUE 16
NPAKTUYECKHUE 3aHATHS 20
U3 HUX NPOGhecCUOHANbHO-0PUEHMUPOBAHHOE COOEPIHCAHUE 10
KOHCYJIbTAIIUU 6
[TpomexxyTouHas arrectanus B popme: 12
Icemectp — @K (cpennmii 6amn mo TeKylmuM OlleHKaM ycreBaemoctu); |l
CeMEeCTp — IK3aMeH
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2.2 TemaTuyeckuii njiaH u cogep:kanue ydeoHoii mucuumiuabl OJ1.03 MaremaTtuka

HaumeHnoBanue Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHblie U O6bem YpoBenn Koabl komnerenuuii,
pa3aesioB U TeM NPAKTH4YeCKHE 3aHATHS, CAMOCTOAITE/IbHAsA padoTa 4acoB OCBOCHUA ¢popmupoBanuio
o0yuaruierocsi, Kypcopasi paéora (IpoeKT) (eciiu npedycmMompeHvl), KOTOPBIX
HHbIE BUAbI Y4eOHOI padoThl B COOTBETCTBUU € YUeOHBIM crocoo0cTByeT
JIaHOM(B T.4. MpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/IePKAHMe) 3JIeMEeHT
NPOrpamMMbl
1 2 3 4 5
Paspea 1. IloBTOpeHne Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 20 JInuHocTHBIE,
Tema 1.1 Copaeprxanue yueOHOIro MaTepuasa 4 MeTanpeaMETHbIE U
eans u 3agauM | Llenp u 3aa4M MAaTEMATUKHU MPU OCBOCHUU CIIENAAITBHOCTH. 4 1 IpeaAMETHBIC
MaTeMaTUKH npu | YucnoBeie MHOXKeCTBa. Apu(pMETHUECKHE ONepalrd Ha YHCIOBBIX KOMIICTCHIINH B
OCBOCHUH MHOXkecCTBaxX. J[ecTBHS Haja IMOJOKUTEIbHBIMU U OTPULIATEIbHBIMHU COOTBETCTBUU C
cnenquajJbHocTH. Ymceaa | yucnamu, ¢ OOBIKHOBEHHBIMHU M JECATUYHBIMH JIpo0siMu. JleiicTBUs co ®I'OC cpennero
M BBIYHCJICHU S CTeNeHsIMH, (POPMYIIbI COKPAIIICHHOTO YMHOKEHHS. o0wero o6pazoBanus,
Tema 1.2 Coaep:xanue yueOHOTro MaTepHaJia 6 YTBEPXKICHHOI'O
YpaBuenus U | YpaBHeHus. Buasl ypaBHeHuil (MHeiHble, KBaJpaTHbIE, IpOOHO- 6 1 HIpUKa3oM
HepaBeHCTBa JUHEHHbIE), crmocoObl uX pemeHus. HepaBeHcTBa. (JIMHEHHBIE, Munncrepcra
KBaJ[paTHbIE, IPOOHO-TMHENWHBIE), CIOCOOBI X PEIICHMSL. 00pa3oBaHus 1 HAYKH
Tema 1.3. Conep:xanue yueOHOTro MaTepuaJia 2 P® ot 17.05.2012
ITonsiTHe npouenra. | [loustue mnpouenrta. IIpocTeie NpPONIEHTHI, pa3HbIE CIOCOOBI UX 2 1 No 413
IIpouenTHbIC BbIUNCICHHUs.. OCHOBHBIE COOTHOILIEHUS HAa IPOLEHTHBIE DPACUETHI.
BbIYHMCJICHHS. Haxoxnenue mnpoueHTa OT 4YHClIa M 4YHMCiIa 1O €ro IpOLEHTY.
CocraBieHre NPOLEHTHOIO OTHOLICHHS.
Tema 1.4. Conep:xanue yueOHOTro MaTepuaJia 4
IIpouenTHbIC [Ipoctbie U cioxHBIE MPOLEHThl. DOopMysna HAUUCIEHUS «CIIOKHBIX 2 1
BbIYMCJICHUSI B | IPOLIEHTOB», (pOpMyJa MPOCTOrO MPOIEHTHOro pocta. IlponeHTHbIE
npogeccuoHaIBLHBIX BBIUMCIICHHSI B MPO(ECCHOHANBHBIX 3a/1a4ax
3ajavax IIpakTuyeckoe 3ansaTue Ne 1I1pocToii 1 ClI0KHBINA TPOLEHTHBINA POCT 2 2
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/IEpPKAaHHUE
OneHka ypoBHSI Pa3BUTHUSl KayecTBa (PU3NYECKOW MOATOTOBICHHOCTH
CIOPTCMEHOB TP MIOMOILY IPOCTBIX U CJIOKHBIX MPOLIEHTOB
Tema 1.5 Conep:xxanue yueOHOro MaTepuaJia 4

11




Yuciaa M BBIYHCJICHHUA.

Bobluucnenuss u  mpeoOpa3zoBaHMsA. YpaBHEHUS U HEPAaBEHCTBA.

YpaBHeHnus u | Haxoxxnenue npoueHTa oT 4ucia ¥ YUCJIa 10 €ro MPOLEHTY.
HepaBeHCTBA. IIpakTnyeckoe 3ansaTHe Ne 2 YpaBHEHUS U CHCTEMbl YPAaBHEHMM. 2
IIpoueHTsl. HepaBencrBa. Mcnonbp3oBanne cBOWCTB W rpadukoB (QYHKIHMH TpU
Pemenue 3anau. PELICHUN YPAaBHEHHUI U HEPABEHCTB.

[TpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE

N3o00paxenue Ha IIJIOCKOCTH 3aBUCUMOCTH U3MEHEHUS

(U3MOJOrMUECKUX NTOKa3aTeleld CIOPTCMEHOB
Pa3nea 2. Kopuu, crenenn u Jorapugmsl. CreneHHnas, nokasarejbHass U Jorapupmuyeckas 44 JInuHoCTHBIE,
(pyHKuMu METanpeIMETHBIE U
Tema 2.1 CsoiicrBa | Conep:kanue yueOHOro MaTepuajia 4 IIPEIMETHBIC
CTENeHu ¢ | CreneHp ¢ NPOU3BOJIBHBIM JIECHCTBUTEIBHBIM ITOKa3areneM. CBOMCTBa 4 KOMIICTCHIIMH B
PALMOHAJIBHBIM M | CTENIEHU C JEUCTBUTEIBHBIM IT0Kas3aTtesneM. IloHaTtne creneHu c COOTBETCTBUU C
JeHCTBUTEIbHBIM panroHaJIBLHBIM ITOKa3aTeJIeM. CBOMNCTBa CTENEHH C pauroHaJIbLHBIM DI'oC CpEaHCI o
NOKA3aTeJISIMH. IIOKA3aTeJIEM. oOuiero o0pas3oBanus,
Tema 2.2, Kopnu | Coagep:xxanue yueOHOro MaTepuaJia 4 YTBEPKACHHOTO
HATYpPaJIbHOM cTeneHu U3 | [loHsITHE KOPHS N-OW CTENEeHHM M3 JIeHCTBHUTENIbHOTrO uncia. CBolcTBa 4 NpUKa3oM
YHCJIA M HX CBOWMCTBA. | KOpHS Nn-oi cTerneHu. CBs3b KOPHS N - W CTENEHUW W pallMOHAIBLHON Munmucrepcrsa
IIpeoOpa3oBanue crenenu. [Ipeobpa3oBaHne HppaLlMOHATBHBIX BbIPaKEHUIH 00pa3oBaHMs 1 HAyKN
Bb]pameﬂnﬁ ¢ KOpPHAMH P® ot 17.05.2012 Ne
N-o0ii crenenu 413
Tema 2.3. Crenennas | Cogep:kanue yueOHOTro MaTepuaJia 6
¢yHkuus, ee CBOHCTBA. | Crenennble QpyHKIUM, MX CBOHCTBA M rpaduku. OyHKINK y = Vx , ux 6
Pemenne cBoiicTBa M Tpaduku. MppanuoHanbHble YpaBHEHUS, COJAEprKallue
HMPPAlHOHATIBHBIX onuH panukan. HppanumoHanbHbIe YpaBHEHHUs, cojepkamue Oosee
yPaBHeHUi OJHOIO paJuKala M paJMKanbl C Pa3sHbIMU IIOKa3aTeNIIMU KOpPHS.

PaBHOCWIBHOCTD HpPAIIMOHAIIBHBIX YpaBHEHUN. METOIbI MX penieHusl.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8
IMoka3arenbHasn Ornpenenenne moka3aTeIbHOW (YHKIIMHM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIIOKa3aTeNbHOM (yHKIMHU. PerieHue mokazaTelbHBIX
IHokazaTenbHbIE YPaBHEHUN METOJOM ypaBHUBAHHUs IOKA3aTEJE, METOAOM BBEICHUS
YPaBHEHHS M | HOBOM  MEpeMEeHHOHM, (YHKIHOHATIBHO-TPAQUUECKUM  METO/OM.
HEPaBEeHCTBA Pemenne nmpocTelmmx nNoKa3aTelIbHbIX HEPABEHCTB
Tema 2.5. Jlorapugm | Cogep:kanue yueOHOro MaTepuaJia 6
ymcaa. CpoiictBa | Jlorapupm umcna. OcHOBHOe  Jorapu(MUYecKoe  TOXKIECTBO. 6
Jorapugmon Beruncnenne norapudma no ompeneneHuto. CBoicTBa jorapumMoB.
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Hecartuunble W HaTypainbHble Jjorapudmsl. [lpaBuna peWcTBUil C
aorapudpmamu. Ilepexos K HOBOMY OCHOBAHHUIO.

Tema 2.6. Copnepxxanue yueOHOro MaTepuaJa 8
Jlorapudmunueckasn Jlorapudpmuueckass  GyHknus W ee  cBoicrtBa.  IloHsTHE 8
¢pyHkuus, ee cBOMcTBA. jorapudmuueckoro ypaBHeHus. Omepanus HOTeHHHpoBaHUS. Tpu
Jlorapupmuyeckue OCHOBHBIX  METOJa  peleHHs]  JIorapuMHUUECKUX  ypaBHEHMM:
ypaBHeHMH, (GyHKIMOHATBHO-TPAQUUECKH, METOJ] TOTEHIMPOBAHUS, METOJ
HepaBEeHCTBA BBEJICHHS HOBOW mepemeHHO#. Ilpocrelimue morapudpmudeckue
HEPABEHCTBA.
Tema 2.7 Jlorapupmsl B | Conep:xanue yaeOHOro Mmarepuaja 2 JInunoctHbIE,
NpHUPOJie U TEXHUKE [Tpumenenne norapudma. Jlorapupmudeckas cnmpans B npupoxe. Ee 2 MeTaIpeIMETHbIE U
MaTeMaTHYECKUE CBOICTBa IIpeJMETHBIE
Tema 2.8  Pemenne | Conep:kanue yueOHOro MaTepuajia 6 KOMIICTCHLIVY B
3ajad. Crenennas, | CrernenHas, mokazarenbHas U Jiorapudpmuieckas QyHKuuu. Pemenue 2 COOTBETCTBHH C
nokasaTe/bHas M | ypaBHEHHil ¥ IPOCTEHIINX HEPABEHCTB ®I'OC cpexnnero
Jorapupmuyeckas IIpakTuyeckoe 3ansaTue Ne 3lccnenosanue pyukuuu. [locrpoenue u 4 ob1uero obpasoBanus,
byHKuuN npeoOpazoBanus rpadukoB GyHKIUN C UCHOIH30BAHMEM UX CBOMCTB. YTBEPXKIACHHOIO
Pa3nea 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUUH 30 IIPUKa30M
Tema 3.1 Copepxanue yueOHOro MaTepuasa 4 Munncrepcrsa
Tpuronomerpnueckue Panuannas mepa yrna. [IoBOpOT TOUKM BOKpYr Hayana KOOpPJIUHAT. 4 00pa3oBaHHs 1 HAYKH
pyHKkIMH OmnpeneneHue cuHyca, KOCHHYCa, TaHI'€HCA M KOTaHTeHcCa. 3HaKU P® ot 17.05.2012 Ne
NMPOU3BOJIbHOTO yria, | cuHyca, KOCHMHYCa, TaHI€HCa W KOTaHIeHCa [0 YEeTBEPTSAM. 413
yHCcaa 3aBUCUMOCTb MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT'€HCOM
OJIHOTO U TOTO )K€ yria
Tema 3.2 OcnoBHble | Conep:kanue yueOHOro MaTepuaia 6
TPUTOHOMETPUYeCKHue OCHOBHBIE TPUTOHOMETpUUYECKUE ToKIecTBa. DOpMyIbl CIOKEHHS. 6
TOXKIeCTBA. CuHyc, KOCHHYC, TAaHT€HC U KOTAHI€HC YIJIOB o0 U — o. Dopmyiisl
IpeoOpazoBanus npusenenus. @opmyibl JBoiHOrO yria. ®opMyIbI TOJOBUHHOTO YIIA. JINMHOCTHBIE,
npocTefmmx [IpeobpazoBanue  CyMMbl — TPMIOHOMETPMYECKMX  (DyHKIMH B MCTANpEAMCETHBIC 1
TPHITOHOMETPHYECKHX npoussesenre. [lpeo6pazoBanne MPOU3BENICHHS TPHTOHOMETPHIECKHX IpEAMCTHLIC
BbIPAKEHH . GbyHKLIUH B CyMMY. KOMITCTCHIMH B
Tema 3.3 Copepxanue yueOHOIo MaTepuaia 6 COOTBCTCTBUU C
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Tpuronomerpuyeckue
GyHKUuMHM, MX CBOMCTBA H
rpaguxku

OO6nacTp omnpeneneHuss 1 MHOKECTBO 3HAYEHUI TPUTOHOMETPHUYECKUX
GyHKINH. YETHOCTD, HEYETHOCTD, MEPUOTUIHOCTD
Tpuronomerpuueckux Qynkiuii. CBoiictBa U rpapuku QyHKIUN y =
COS X, Y = sin X, y = tg X, y = ctg x. Cxarue u pacTsbKeHHe Tpa@HrKoB
TPUTOHOMETPUUYECKHUX (PYHKIUH.

IIpeoOpazoBanue rpa)uKOB TPUTOHOMETPUUYECKUX (DYHKITUMA

Tema 3.4 OoOparnsie | Conep:kanue yueOHOro MaTepuajia 4

TPUTOHOMETPHYECKHUE ApKCUHYC, AapKKOCHHYC, apKTaHI€HC MW apKKOTAaHI'€HC YHCIa. 4

byHxunn OO6parnble Tpuronomerpudeckue GyHkuu. MIx cBolcTBa U rpaduku.

Tema 3.5 Coaep:xkaHue yueOHOIro MaTepHaJia 6

Tpuronomerpnueckue VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHeE tg X = a, ctg X 6

YPaBHEHHS M | = a. PemeHue TpUrOHOMETPUYECKHUX YPABHEHUN OCHOBHBIX THIIOB:

HepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECS K
KBaJIpaTHbIM., PEIIAEMBbIE Pa3JI0)KEHUEM HA MHOKUTENH, OJHOPOIHBIE.
IIpocreiimye TPUroHOMETPUYECKUE HEPABEHCTBA.

Tema 3.6 Pemenue | Conep:xanue yueOHOro MaTepHaJia 4

3ajad. Ocnossl | [IpeoOpazoBaHue  TPUTOHOMETPUYECKUX  BblpakeHuil.  Perienue 2

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM W HEPAaBEHCTB, B TOM YHUCIE C

Tpuronomerpuyeckue UCIOJIb30BaHUEM CBOMCTB (DyHKIMH

GyHxunn IIpakTuyeckoe 3ansaTe Ne 4OCHOBHBIE NOHSATHUS TPUTOHOMETPHH. 2
OcHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. Penienne 3aaq

Pa3nes 4. DjieMeHTHI TeOPUH BePOSITHOCTEH

Tema 4.1 CoGbitre, | Conep:kaHHe YU4eOHOT0 MaTepHaa 8

BEPOSITHOCTh COOBITHSA. | DIeMEHThI KOMOWHATOPUKH (pa3MeIleHH s, TIEPECTAHOBKH, COYCTAHNU). 8

Cnoxenne u ymHoxeHue | CoObitusi. Bumasl coObiTnii. Kiaccuueckoe omnpezeneHne BEpOSTHOCTH

BEpPOSITHOCTEN coObITusl. TeopeMbl Cl0XKEeHHUSI BEPOATHOCTEH. Y CJIOBHASI BEPOSTHOCTb.

3aBUCHMMBbIE M  HE3aBUCHUMBIE COOBITHS. TeopeMbl YMHOXEHHUS
BEpOATHOCTEH. BrlunciieHne BEpOSITHOCTH COOBITHSI C MPUMEHEHHEM
dopmyn komOuHaTOpukH. PemieHue 3agau  Ha  KIaccH4YecKoe
orpezeNieHue BEeposATHOCTU. Perienne 3aa4 Ha TeOpeMBbl CIOKEHUS U
YMHOXEHUS BEPOATHOCTEH.

[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE

[TprumMeHeHne KOMOMHATOPHBIX 3aj1au JUIsl BEIYUCIEHUS] HEOOXOAUMOTO
yHuclla TPEHUPOBOK, pACIpeAesieHUe HUIPOKOB B KOMAaH[bI, YHUCIA
Y4YacTBYIOLIMX CIIOPTCMEHOB B COPEBHOBAHUSX.

[IpyiMeHeHre BBIYMCICHUS BEPOSATHOCTH COOBITUS C MPUMEHEHHEM

®I'OC cpennero
obmero oOpa3oBaHus,
YTBEPIKACHHOTO
MIPUKA30M
MunucrepcTsa
0o0pa3oBaHMs M HAYKH
P® ot 17.05.2012 Ne
413
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dopmMyn KOMOMHATOPUKM JJIs aHAIW3a YPOBHS  MOJATOTOBKU
CIIOPTCMEHOB U Pe3yJIbTaTa COPEBHOBAHMSIX

2 cemecTp

Tema 4.2 BepositHocTh B | Conep:xaHue y4eOHOIro MmaTepuasa 6
NPOQECCHOHATLHEIX OTHOCHUTENBHAS 4YacTOTa COOBITHUSA, CBOMCTBO €€ YCTOWYMBOCTH.
3afatax Craructudeckoe ompeseieHue BepoATHOCTH. OlleHKa BEpOSTHOCTU
COOBITHS
IIpakTuyeckoe 3ansitue Ne S. PemeHue npakTUYeCKHX 3a1ad Ha 2
HaXOXXJCHUE BEPOATHOCTU COOBITUS U YHUCIOBBIX XapaKTEPUCTUK
JIUCKPETHOM CITy4aiiHON BEJIUYUHBI.
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE
Hcnonb30BaHHE 3aKOHOB pACHpPEACIICHHUs] IUCKPETHOW CIy4alHON
BEJIMYMHBI NIPH CYJIeHCTBE CHOPTUBHBIX MEPONIPHUITUN
Pasznen 5. [IpousBoanas u nepBoodpa3Hasi pyHKuumn 50
Tema 5.1 Coaep:xxanue yueOHOro MaTepuaJia 8
HocienoBareabHOCTH. YucnoBble TOCIEIOBATEILHOCTH: OMpPEACIIEHUe, CHOCOOBI 3a/laHusl, 8 JInuyaOCTHEIE,
IlousiTue nmpenesa Bubl. ApudmMernueckas U reoMeTpuyecKas MPOrpeccuu, UX CyMMBI. MeTaIpeIMETHbIE U
[TocnenoBarenbHOCTh Kak (YHKIHMS HATypaJbHOTO  apryMEHTAa. IIpeIMETHBIE
CymmupoBaHue mociefoBatesnbHocTell. beckoneuno Oounblive u KOMIIETEHIIVH B
0OECKOHEYHO MaJible BEJIMYMHBI. [Tonstue 0 npenene COOTBETCTBHH C
nocienosarenbHocTU. [lonsaTre npenena GpyHkuu B Touke. OCHOBHOM ®@I'OC cpennero
cnoco0 BbIYMcIeHus npesesnoB. [loHsaTHe Heonpe1eIeHHOCTH. oOuiero o0pa3oBaHus,
Tema 5.2 Ilonsitue Copaepxxanue ydyeOHOro MaTepuasa 6 YTBEPXKICHHOTO
NpoM3BOAHOH. ®OPMYIbI | [[pupamenne  aprymMeHta. Ilpupamenue  (GyHKOUH.  3ajaun, 6 TPHKa30M
H npaBuJjIa IPUBOJALINE K MOHATUIO NPOU3BOAHOU. OmpeneneHue MpoU3BOIHOM. Mmunncrepcrsa
nuddepeHunpoBaHus Anroput™m OTBICKaHUS MIPOU3BOTHOM. DopmyIbl 00pa3oBaHms 1 HAyKH
muddepentmposanus. [IpaBuna nugpdepenuupoBanus. [IpousBoanble P® o1 17.05.2012 Ne
BBICIINX MOPSIIKOB. 413
Tema 5.3 | Conepxanue y4eOHOI0 MaTepuaJia 6
I'eomeTpuueckuii u | ['eomerpuueckuil u ¢puznyecKuil cMbICI NPOoU3BOAHON. OrmpeneneHue 6
(puznvecknii CMBICJI | KacaTeJIbHOM K rpaduKy QyHKIMU. AJITOPUTM COCTABIICHHS YPAaBHEHHS
NPOM3BOAHOM KacaTenbHOM K rpapuky pynkunu y=f(x)..Haxoxnenue ckopoctu ans
npoliecca, 3aJJaHHOro (JOpMyIIoi U rparKOM.
Tema 5.4 Ilousitue o | Cogep:kanue yueOHOro MaTepHaJia 8
HENPEPLIBHOCTH [lousaTtne HenpepbiBHOM (QyHKIMKM. CBONHCTBA HEMPEPHIBHON (DyHKIHHY. 8

15




(pynxunun. Merton
HHTEPBAJIOB

CBs13b MEXIy HENPEpbIBHOCTHIO U AU depeHunpyeMocThio HyHKINN
B TOYKE. AJITOPUTM pEIICHUS] HEPABEHCTB METOJIOM HHTEPBAJIOB.

Tema 5.5. UcciienoBanue
GyHkumii m mocrpoeHue
rpaguxos.

Conep:xanue yueOHOro MaTepuaJia

Bospacranue u yObiBaHME (PYHKIIMH, COOTBETCTBHE BO3pACTaHHS U
yObIBaHUSI (YHKIMH 3HAKY TPOU3BOAHONU. OKCTPEeMyM (QYHKIIHH.
3ajaun Ha MAKCUMyM U MHUHHUMYM. BBINYKIOCTb, BOTHYTOCTh, TOYKH
nepernba. ANTOpPUTM HCCIeNOoBaHUA (YHKIMM M TOCTPOCHUS ee
rpaduka ¢ moOMOIIBI0 MPOU3BOTHOM.

Tema 5.6 Haxoxnenne | Conep:kanue yueOHOro MaTepuajia 4
ONTUMAJILHOIO Hammenbmee u HaumOonbiiee 3HaueHwe ¢GyHkuud. I[Ipumenenue 2
pe3yabTaTa ¢ NMOMOIUBIO | IPOM3BOMHOW JJIsl  OTHICKAHWS HAWOOJBIIETO0 ¥  HAMMEHBIIETO
NPOU3BOIHOH B | 3HaYCHUI1 HETIPEPHIBHOW (DYHKIIMU Ha OTpE3KE.
NPaKTHYEeCKUX 3aJa4ax IpakTnyeckoe 3ansitue Ne 6 [locnenoBarenbHocTu. [IponsBoiHas. 2
Tema 5.7 Coaep:xanue yueOHOTro MaTepHuaJia 4
IlepBooOpa3nas [Tonsitue mepBooOpazHoil u wuHTerpana g Gyakuuun  y=f(x). 4 JlnunoctHbIE,
(pynkuun. Heonpenenennpiii wunrerpan. Tabmuuma wuHTerpanos. CBoiicTBa METaNpPEeIMETHBIC U
Heonpenesennbii HEONpPEIEIEHHbIX HHTErpasioB. M3yueHue mnpaBuiia BBIYMCICHHS IIpEIMETHBIE
HHTerpaj nepBo0Opa3Hoii. BeruuciieHne HeonpeIeIeHHBIX HHTETPAJIOB. KOMIIETEHIIUH B
Tema 5.8 Onpenenennniii | Conep:kanue yueOHOro MaTepuaia 4 COOTBETCTBUU C
HHTerpal. ®opmyJa | [Tonstue onpenenénnoro uHrerpaia. ['eomerpuueckuii u puznyeckuit 4 ®I'OC cpennero
Hbrorona — JleitOHuua. | cMpici  ompeneneHHoro  uHTerpana. CpoiicTBa  OmpezeNeHHbIX obwiero o6pasoBanusi,
ILnomans WHTErpaJioB. Brpluncnenue omnpeneneHHslx uHTErpaoB. dopmyia YTBCPXKACHHOTO
KPHUBOJMHENHOMN Hriotona — JleiiOHuna. Pemenne 3amau Ha NMpUMEHEHHE WHTErpala IpUKa3oM
Tpanenuu. IS BBIYMCJICHUA ILIOIIAaIu KpHBonHHeﬁHoﬁ Tpalneuuu. MI/IHI/ICTepCTBa
Tema 5.9  Pemenne | Conep:kanue yueOHOro MaTepuajia 4 00pa3soBaHNUs M HAYKH
sanay. Ilpomssoanas wu | opmynsl u npasuia nuddepenupoanus. MccnenoBanue ¢pyHkumi 2 P® or 17.05.2012 Ne
nepBoodpasHas C TMOMOIIBI0 MPOu3BOHON. HamOosbiiee 1 HauMeHbIee 3HAYCHUS 413
pynkuum. ¢ynkuuu. Beruncnenue nepoobpasHoil. [Ipumenenue nepBooOpa3Hoit

IIpakTuueckoe 3ansatue Ne 7IlepBooOpasnas u unrerpan. ®opmyna 2

Hrerotona-Jleitoaua.

[TpodeccuoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE

Boruucnenue miomanei ¢uryp M JUIMH AYr IUIOCKUX (QUTyp MpH

aHaJIM3€ MOKa3aTeNel CIIOPTUBHBIX PE3YIbTaTOB
Pa3ne 6. KoopanHaTsl B BeKTOpSBI B ipocTpaHcTBe. [IpsiMble U II0CKOCTH B TPOCTPAHCTBeE. 34
Tema 6.1. OcHoBHble | Cogep:kaHue yueOHOT0 MaTepHaJia 6
NOHATHS CTepeoMeTpHH. | OCHOBHBIE NOHSTHUSI CTEpeOMETpUU. TOUKM, NpsIMbIE M IUIOCKOCTU 6

16




Koopaunatel n BeKTOpBI
B IPOCTPAHCTBE

(crmocoObr  3amanust). IIpsmoyronpHass cucTeMa KOOpPAMHAT I
npocTpaHcTBe. Bekropsl B mpocTtpaHcTBe. dopmyna paccrosHus
MeXxay AByMs ToukaMmu. JyinHa BekTropa. Bunabl BekTopos. Iloctpoenue
BEKTOPA B CHCTEME KOOpAMHAT. JINHENHbIE onepalnuy HajJ BEKTOpaMHU
(YMHOK€HHE BEKTOpa Ha YMCJIO, CIIOKEHHE M BBIYUTAHHE BEKTOPOB).
CkangpHoe nmnpousBeleHre BeKTopoB. [Ipocreimme 3amauum B
KOOpJMHATaX.

Tema 6.2. [Ipsimasi u Conep:kanue y4eOHOT0 MaTepuaJia 6
IIOCKOCTH B OcHOBHBIE CBOMCTBA IIOCKOCTH. B3anMHOE pacnosiokeHue MpsMbIX B 6
NPOCTPAHCTBeE. npocTtpaHcTse. Ilepecekaromuecs, napajielIbHbIE U CKPEILMBAIOIINECS
psIMbIE. VYron MEXy HPSIMBIMU B IIPOCTPAHCTBE.
[TepnieHAuKyYIApHOCTD MPAMBIX. Pacnionoxenue NpsmbIX U INIOCKOCTEN
B 1npocrpaHcTBe. Toyka mnepecedeHHs MpsAMOM M IUIOCKOCTH,
IIPUHAUIEKHOCTh NPAMOM IIIOCKOCTU. OCHOBHBIE NPOCTPAHCTBEHHBIE
Gurypsl.
Tema 6.3. Coaep:xxanue yue0HOro MaTepHaJia 6
[MapajiesbHOCTH [lapamnensubie mpsiMas W miockocTb. Omnpenenenue. [lpusHak. 6
NPSAMBIX, IPAMOH U CaoiicTBa. Yron  Mexay — CKpEIIMBAIOIIUMMUCA  IPSIMbBIMU. JInuHoCTHBIE,
IUIOCKOCTH, II0cKocTeil | [lapamiensHbie  miockoctu. Omnpenenenue. [lpusnak. ColicTBa. MeTaIpeAMETHBIE U
[TpunoxeHne BEeKTOpHON anreOpbl K PELICHHUIO 33/1ad Ha MPSIMYI0 U IIpEeIMETHBIE
IUIOCKOCTh B NPOCTPAHCTBE (MapajUIeIbHOCTh JBYX  IPSMBIX, KOMIIETEHIIUH B
NapajuleJIbHOCTh JIBYX IIIOCKOCTEH, MNApaJUIENbHOCTh NPSAMON U COOTBETCTBHH C
MJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copep:xaHue yueOHOI0 MaTepUaa 4 o0riero oOpa3oBaHus,
IlepnenauKyasspHOCTH [lepnienuKynsapHbIe IIpsIMBIE. [TapannenbHble IIpsSIMBIE, 4 YTBEPKACHHOIO
NPSAMBIX, IPAMON 1 NEepNEeHIUKYIsApHble K IUIOcKocTU. llpu3Hak mneprneHAuKyIspHOCTH MIPUKA30M
IUIOCKOCTH, IVIOCKOCTeN | psiMoi U miiockocTu. [IpunoskeHne BEeKTOpHOM anredpbl K pPeleHUI0 Munucrepcrsa
3a/1a4 Ha NPSMYIO U INIOCKOCTh B IPOCTPAHCTBE (NEPIEHUKYIIIPHOCTD 00pa3oBaHUs U HAYKU
JBYX MPSIMBIX, MEPIEHIUKYISIPHOCTD JBYX IIJIOCKOCTEH, P® ot 17.05.2012 Ne
NEePHEHANKYJISIPHOCTh NPSIMOI M TJIOCKOCTH). 413
Tema 6.5. | Conepxanue y4eOHOIo MaTepuaJa 6
Ilepnienauky.asip u | [lepnennukynsap m HakiOHHasd. Teopema O Tpex NEPHEHAMKYIApax. 6

HakJ/JIOHHasi. Teopema o
Tpex NepHeHAHKYJIsIpax.
JAByrpaHHbId yroJ.

Yron Mexay HpsMOM M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMH.
JByrpannbiii yroia. llepneHaukyisipHble IUIOCKOCTH. PacctosHus B
npocTtpaHncTBe. [lpunokeHne BEKTOPHON anreOpbl K pEHICHUIO 3aaad
Ha TPSMYI0O U IUIOCKOCTh B TMPOCTPAHCTBE (Yroysl MEXIy ABYMS
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TUTOCKOCTSIMH, YTOJl MEXAY ABYMsI IPSIMBIMHU, YTOJI MEXKAY MPSMOA U
TIJIOCKOCTHIO)

Tema 6.6. Ilpsimble u | Conep:kanue yueOHOro MaTepuajia 2
IIOCKOCTH B | BzaumHOe pacnonoxeHue npsAMbIX B npocTtpaHcTse. [lapamnensHocTh 2
NPAKTHYeCKHUX 3a4a4aX | MpsSMOi U IJIOCKOCTH, [apajieIbHOCTD IUIOCKOCTEH,
NEPIEHIUKYJIPHOCTh  IUIOCKOCTeH. PacnosokeHue mHpsMBIX U
MJIOCKOCTEH B OKpYKaroleM Mupe (Mpupojie, apXUTeKType, TEXHUKE).
[TpodeccnoHanbHO-OPUEHTUPOBAHHOE CO/IEPIKAHUE
Hcnonp30BaHHWE  pAcloONOKEHHMs MPSAMBIX U IUIOCKOCTEH  mpu
OpraHMU3al1K CIIOPTUBHBIX MEPOIPUITHH
Tema 6.7 Pemenue | Cogep:kanue yueOHOro MaTepuaJia 4
3ajad. IIpsimble u | PacrionoxxeHne  mpsMBIX M IUIOCKOCTEH B NPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAMHATHI | [lepneHIuKynsspHOCTh M NapajuIeIbHOCTh HPSIMBIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBbl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B IIPOCTPAHCTBE.
NPOCTPAHCTBE CrnoxeHue U BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
KoopauHnats! BekTopa
IIpakTnyeckoe 3anaTne Ne 8 Koopaunatel u BekTophsl. [Ipsimbie u 2 JInunoctHsle,
IUIOCKOCTH B IIPOCTPAHCTBE. METaNnpeIMETHBIE U
[TpodeccnoHanbHO-OPUEHTHPOBAHHOE COACPKAHUE IpeIMEeTHBIE
Hcnonp30BaHNE BEKTOPOB IPU pacueTe CIOPTUBHBIX IOKa3aTesen KOMIIETEHIIVH B
(CKOpOCTb JBMKEHMSI CHapsi/1a, YCKOPEHHE aTieTa v 1p.) COOTBETCTBHH C
Pa3nes 7. MHOrorpaHHUKH U Tesla BpallleHUs 30 ®I'OC cpennero
Tema 7.1 Copepxanue yuyeOHOro MaTepuasa 6 oOuiero o0pa3oBaHus,
MHoOrorpaHHUKH. MHororpaHHuku - ocHOBHbIEe NOHATHS. [Ipu3Ma (HakinoHHAas, nNpaMas, 6 YTBCPKICHHOTO
IIpusma, npaBuwibHasg) W e€ oneMmeHThl. [lapamenenunen. CaoiicTBa TIPpHUKa30M
napajuiejenunen, Kyo, | npsmoyroisHoro napamwienenunena. Kyo. [Tupamuna n e€ sneMeHTHI. Munucrepcrsa
nupaMuaa M ux ceyenuss | [IpaBunbHas nupamuna, €€ CBOHCTBA. YCEYEHHas NHUpaMuaa, €€ 00pa3oBaHus U HAYKH
CBOMCTBA. P® ot 17.05.2012 Ne
Tema 7.2 Copnepxanue y4eOHOIo MaTepuaJa 4 413
IIpaBuibHbIE [Tnomane MOBEpXHOCTH MHOrOrpaHHUKOB. [Ipocreiine komMmOUHaUU 4
MHOTOrPAHHMKH B | MHOTOTPaHHUKOB. BbIuuciieHre 3JIEMEHTOB POCTPAHCTBEHHBIX (QUTYP
KU3HH (p€bpa, nuaronanu, yrisl). [lpaBuabHbIE MHOTOTPAaHHUKH.
Tema 7.3 Copnepxanue y4eOHOIo MaTepuaJa 6
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Hunaunap, KoHyc, mwap u
UX CeYeHUs!

[wmuaap, xonyc, chepa u map. OCHOBHBIE CBOMCTBA MHPSMOTO
KpPYroBOro LWJINHAPA, IPSIMOro KpyroBoro konyca. Mizobpaxenue ten
BpallleHus Ha IUIOCKOCTH. llpeacraBienne o0 yceu€HHOM KOHYCE.
CedeHnsi KoHyca (mapajuleJIbHOE OCHOBAHUIO U IPOXOAdIIee yepes
BEpILMHY), CEYEHHs LWIMHApA (MapaJljIeIbHO M NEPHEHAUKYISIPHO
ocu), cedyeHusix mapa. Pa3pépTka LMIMHIpa U KOHyca

Tema 7.4 Copnepxxanue yueOHOIo MaTepuasia 6
IInomanu nosepxHocred | [Inomaas moBepxHocTu HuiIMHApa. [lnomans MOBepXHOCTH KOHYca, 6
Tes1 BpameHusa. O0beMbl | yceuéHHOro KoHyca. Ilmomaap moBepxHOCTH cdepbl U €€ YacTeil.
MHOIOrpaHHUKOB M Tea | O6bembl. OCHOBHBIE MOHATHS U cBoicTBa. OOBEM MPSAMOYTOJIBHOIO
BpallleHHUsl. napamenenunena. OO0bem kyb6a. OOBEMBI TpPAMOA TNPUIMBI U
mimHApa. O6beMbl nUpamMu bl U KoHyca. O0beM mapa.
Tema 7.5 Coaep:xanue yueOHOTro MaTepHaJia 4
IIpumepsbr cumMmerpuii B | [loHsiTHE O CHUMMETpUM B TPOCTPAHCTBE (LIEHTpalbHAas, OCEBasd, 4
npogeccun. 3epkanpHas).  OOoOLIeHHMEe  MpEeACTaBIEHUHM O  MpaBUIIbHBIX
MHOTIOIpaHHHMKax (TeTpa’ap, KyO, OKTa’Ap, IOJAEKa’Jp, HKOCA3IP).
[Tpumepsl cummeTpHii B mpodeccuu.
Tema 7.6 Coaep:xanue yueOHOro MaTepHaJia 4
Haxoxnenne o00bemoB, | MHOTOrpaHHUKH. Tena ©  TIOBEPXHOCTH BpameHus. [Liomamau 2
IUIOINA/Iel NMOBEPXHOCTH | moBepxHocTel Ten BpamieHus. OObeMbl U IUIOHIAJNM MOBEPXHOCTU
MHOIOrpaHHMKOB M TeJ | MHOTOTPAaHHUKOB M TE€J BPAIICHHUS
BpallleHUSAB IIpakTuyeckoe 3anaTe Ne 9MHororpanHuku. Tena u MOBEPXHOCTU 2 JInunoctHsIE,
NPaKTHYeCKHUX 3a/1a4axX | BpamieHus. Mi3MepeHus B reoMeTpuu. METaNpeIMETHBIE U
Paznen 8. luckpernas ciaydaiiHasi BeJIMUMHA. JJ1eMEHTbl MATEMATHYECKO CTATUCTUKH. 12 MPEIMETHBIE
KOMIIETEHIINH B
Tema 8.1 [duckpernas | Cogep:kanue yueOHOT0 MaTepHaJia 6 COOTBETCTBUU C
caydaiiHas  BeJM4HHA, | CiydaliHple BeIMYMHBL. Bunel ciydaiiHblx BenuuuH. OnpeneneHue 6 ®I'OC cpennero
3aKOH ee pacnpe/ejeHusl | TUCKPETHOM  CIydaliHOM  BENWYMHBL  3aKOH  paclpeesIeHus o0mero obpazoBanwusl,
JUCKPETHOM CIy4yalHOM BeIW4MHBL. Ee 4uCiIOBBIE XapaKTEPUCTHKH. YTBCPKICHHOTO
[TonsiTve 0 3aKkoHe OOJIBIINX YHCETI. IIPUKa3oM
Tema 8.2 3agaun | Conep:kanue y4eOHOro MarepuaJia 6 Mununcrepcrsa
MaTeMaTH4YeCcKoi OcCHOBHBIE  TOHSATHI  MaTeMaTHYeCKOM  CTAaTUCTHKH.  3aIadu 6 00pa3oBaHus U HAYKH
CTATHCTHKH. MaTeMaTH4ecKoi ctaTucTUKU. [lepBuyHas 0OpaboTKa CTATUCTHUECKUX P® or 17.05.2012 Ne

JMaHHBIX. YHCIOBBIE XapaKTEpUCTHKU (TeHepalibHas COBOKYIHOCTb,
BBIOOpKa, cpeaHee apudMeTH4eckoe, MojJa, MeAuaHa, pa3Max,
nuctiepcusi). [lpencraBnenue maHHbIX. Pabora ¢ Tabnunamu,

413
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rpadukamMu, IuarpaMMamH.

[IpodeccronanbHO-OPUEHTUPOBAHHOE COJICPIKAHUEC

Pabora c¢ Tabnumamu, rpadukamMd W auarpaMMaMH IpU  aHAIK3E
IIOKa3aTeJel CIIOPTHUBHBIX Pe3yIbTaTOB

KoncyabTanus 6
IIpomexxyTounasi arrecranusi (JK3amMeH) 12
Bcero nmo aucuumiinne: 252
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3.YCJIOBMS PEAJIN3ALIMUA IPOTPAMMBI YUEBHOM
JUCHUILIAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecrieyeHNI0 y4eOHOM TMCIUTIIUHbI:

Peanmuzanuss mporpaMMbl JHCHMIUIMHBI TpeOyeT HaIu4us Y4eOHOro
kaOWHeTa MaTEMaTUKH JUIA TPOBEJICHUS 3aHATHA  JICKIIMOHHOTO  THIIA,
MPAKTUYECKUX 3aHATHHA, B TOM YHCJIE€ TPYNIOBBIX, WHIWBHIYAIbHBIX,
MMUCEMEHHBIX, YCTHBIX KOHCYJIBTAIMM, TEKYIIETO KOHTPOJII M IMPOMEKYTOUHOMN
aTTECTAIUH.

O6opynoBanue:

- pabouee MecTo MpernoaBaTes;

- cOenuaNu3upoBaHHas MeOenb (CTONBI, CTYdbs 10  KOJHUYECTBY
o0y4Jaronmxcs);

- IOCKa YYeHHUYEeCKasl.

TexHauyeckue cpencTra 00ydeHus:

- KOMIIbIOTEp (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HATISIIHBIE TOCOOMS: TUIaKaThl, Yy4eOHO-HArIsaHbIC TMOCOOHS,
oOecrieunBaOIIMEe TEeMaTHYECKUE WLIIOCTpaldd 10  pabodedt  mporpamme
JTUCIUIUIMHBI, B TOM 4YHCJE, BHIEO-ayJUO MaTepHaibl, KOMITBIOTEPHBIC
TIPE3eHTAIlNH.

KommproTep umMeeT A0CTyN K 3JIEeKTPOHHO-ONOIMOTEYHBIM CUCTEMaM, BBIXO]T
B TJIOOQIBHYIO ceTh VIHTEpHET, OCHAIECH JMIICH3WOHHBIM IPOTPAMMHBIM
oOecrieueHUEM.

3.2. VYuyeOHO-MeToaMuYeckOoe M HHPOPMALMOHHOE obecledyeHue
peajM3annu y4eOHOH TUCHMIINHBI

OcHoBHbIE yueOHbIe U3IaHUs

1.IIparyceBuuy M.4., Cton6oB K.M., I'onoeun A.H.Marematuka: anrebpa u
Hayajia MaTEeMaTHYEeCKOTO  aHalmu3a, TreomeTpusi. Anrebpa ©  Hadana
MaTeMaTtuyeckoro ananuza. 10 kimacc. YueOHuK. YriayOia€HHbIM YPOBEHB: YICOHHUK
s 001Ieo0pa3oBaTeabHbIXx  opranm3anuii: m3manue B pdf-dopmare / M. 4.
[IpatyceBuu, K. M. Cron6oB, A. H. T'onoBun. — 7-e u3n., crep. — Mockaa:
[Ipocsemenne,2022. — 430 c.

2. IIparyceBuu M.4., Cron6os K.M., 'onoBun A.H. Maremaruka: anredpa
W Hayajlla MaTEeMaTW4YeCKOro aHajau3a, TeOMETpHS. Anrebpa u Hayana
MaTeMaTH4ecKoro aHanuza. 11 kmacc: yriayOJI€HHBIM ypOBEHb: YYEOHHUK s
oOmeoOpa3oBaTenbHbIX Opranu3anuii: usznanue B pdf-opmare / M. Sl
[TparyceBuu, K. M. Cton6oB, A. H. I'omoBun. — 8-¢ m3a., crep. — Mockaa:
[Ipocsemenne, 2022. — 459 c.

3. Bepuep, A. JI. MaremaTtuka: anreOpa W Havala MaTEeMaTHYECKOTO
aHanuza, reometpusi: 11 kimacc: 6a30BbIif ypoBenb: yuebHuk / A. JI. Bepuep, A. IL.
Kapn. — 4-e u3n. — Mocksa: [IpocBemenue, 2022. — 240 c.

4. Bepuep, A. JI. Marematuka: aiareOpa u Hayajga MaTEMaTHYECKOTO
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aHanuza, reomerpus: 10 kmacc: 6a30BbIi ypoBeHb : yueOHuk / A. JI. Bepuep, A. I1.
Kapn. — 4-e u3a. — Mockasa : [Ipocsemenue, 2022. — 368 C.

JlonoJiHUTE IbHBIE YUeOHbIe U3IaHUs

5. Mep3nsak, A. I'. Maremaruka. ['eomerpus: 10 kmacc: yrimyOa€HHBIN
ypoBeHb : yueoHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. I[lonskos ; mona
penakiueit B. E. Ilogonbckoro. — 7-e¢ u3a. — Mocksa : [Ipocsemenne, 2023. —
272 c.

6. Mep3nsak, A. I'. Maremaruka. ['eomerpus: 11 kmacc: yriayOn€HHBIHM
ypoBeHb: yueOHuk / A. I'. Mepsnsk, JI. A. Homuposckuii, B. M. Tlonskos ; mon
penakuueit B. E. ITogonbckoro. — 7-e¢ uzn. — Mocksa : [Ipocsemenne, 2023, —
256 C.

/.Marematuka: anreOpa W Hayaja MaTeMAaTHYECKOTO aHAJIM3a, T€OMETpPHUS.
Anre0Opa u HayaJla MaTeMaTH4ecKoro aHaiusa. 10 kinacc: 6a30BbIi U yriTyOnEHHBIN
ypoBHu: yueOHuk / C. M. Hukonsckuii, M. K. ITotanos, H. H. Pemernukos, A. B.
[eBkun. — 10-e uzn. — Mockaa : [Ipocsenienue, 2022. — 434 c.

8. Maremaruka: anrebpa M Hayajga MaTEMaTUYECKOTO aHAlM3a, T€OMETPHS.
Anre0Opa u Hayasia MaTeMaTHuecKkoro aHanuza. 11 kimacc: 6a30BbIi U yriTyOIEHHBIN
ypoBHH: yueOHuk / C. M. Hukonsckuit, M. K. ITotanos, H. H. Pemeraukos, A. B.
[eBkun. — 9-e uzn. — Mocksa: [Ipocsemenue, 2022. — 464 C.

HNuTepHeT-pecypcenl

9.lludpposas obpazoBarenvHas cpena CIIO PROFoGpa3oBanue : [caiiT] —
URL.: https://profspo.ru/ — Pesxxum noctyma: Jiis 3aperucTpup. MOJIb30BaTEICH.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUA

YYEBHOWIMCHUTLIVHBI

4.1. ®opMbI U MeTOABI KOHTPOJISI U OLIEHKH Pe3yJbTATOB 00y4YeHH sl

PesyabTaTsl 00yyeHus

@®opMbI U METOAbI
KOHTPOJISA
OlleHKHPE3YJbTATOB
o0yueHust

JIMYHOCTHBIE!

- OCO3HaHWe  OOYYAIOIIUMHUCA  POCCHMCKON  TIpakIaHCKOM
UJCHTUYHOCTU; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTU U
CaMOOMPEICICHHIO;

- HaJIW4YMe MOTHBALMK K OOYYEHHWIO M JMYHOCTHOMY Pa3BUTHIO;
[[EJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHEH MO3UIUU JIMYHOCTH Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTEN HaponoB Poccuiickoi
Oenepaliyi, UCTOPUUECKUX W HALMOHAIBHO-KYIBTYPHBIX TPaAULIUH,
dbopMupoBanue CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTHKOPPYIMLHUOHHOTO MHPOBO33PEHUS, IPABOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTH CTaBUTh I€JIM U CTPOUTH
JKU3HEHHBIE TIJIaHbL;

— cpOpMHpPOBAHHOCTh TPEJACTABIEHUH O MaTeMaTUKe Kak
YHUBEPCAIBHOM S3bIKE HAyKH, CPEICTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEIX U METOJaX MAaTEMAaTHKU;

— MOHHMMAaHHME 3HAYMMOCTH MATEMATHUKHU /I HAYYHO-TEXHHUYECKOTO
nporpecca, cOpMUPOBAHHOCTh OTHOIIEHUSI K MaTeMaTHUKe KaK K YacTH
o011eyeoBeyecKoil KyabTyphl Uepe3 3HAKOMCTBO C UCTOpUEN pa3BUTHSA
MaTE€MaTHKH, 3BOJIIOIIMEN MaTeMaTHUYECKUX UJIEH;

—  pa3BUTHE JIOTHYECKOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, allTOPUTMHUYECKON KYJIbTYphl, KDUTHUHOCTH MBIIIICHUS
Ha YpOBHE, HeoOXxomumMoMm s Oyaymed  mpodeccruoHambHOM
JEeSTENILHOCTH, JUISI IPOJIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;

— OBJIaJICHHE MATEeMATHYECKUMH 3HAHUSIMH U  YMEHHUSIMH,
HEOOXOJUMBIMA B TIOBCEJHEBHOW KH3HU, JUISI OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX AMCHUUIUIMH U JUCHUIUIMH NPO(ecCHOHATBHOTO
[UKIA, Ui TONydyeHUs oO0pa3oBaHUA B O0NACTAX, HE TPEOYIOUIUX
yriayOJIeHHON MaTeMaTHYeCcKOM MOArOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIIE
caMo00pa3oBaHUIO0, Ha MPOTSHKEHUM BCEH JKU3HMU;, CO3HATEJIbHOE
OTHOIICHHE K HEMPEPHIBHOMY OOPAa30BAaHHMIO KAK YCIOBHIO YCIEIIHOMN
poQeCCHOHAIBHON U 0OIIECTBEHHOM JeATENHHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTbH K CaMOCTOSITEIbHOM TBOPYECKOH W
OTBETCTBEHHOMH J1€ATEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYIAHUYECTBY CO
CBEpPCTHHKaMH B 00pa30BaTesIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
MCCJIEI0BATENbCKOM, MPOEKTHOM U IPYTUX BUJAX JIEATEIbHOCTH;

— OTHONIIEHWE K NpodecCHOHATBHON  JEATETbHOCTH  KakK
BO3MOXXHOCTH  y4YacTHSi B  PEIIEHWH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX, OOIIEHAIIMOHATLHBIX MTPOOIIEM;

MeTanpeaMeTHbIe:

— YMCHHEC CaMOCTOATCIIBHO OIPCACIATh LEIN ACATCIBHOCTH H
COCTABJIATH ILIAHBI ACATCIIBHOCTH, CaMOCTOATCIBHO OCYHICCTBIIATD,
KOHTPOJIMPOBATH U KOPPCKTUPOBATH ACATCIIbHOCTD,

Tekyimuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MIPAKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - ndpx

2 ceMecTp - 3K3aMeHa.

Meton npoBeneHus
IIPOMEKYTOUYHON
aTTeCcTaluy -
BBIITOJIHEHUE
9K3aMEHALMOHHOTO
KOMILIEKCHOTO 3aJjaHus
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— HCHONB30BaThb BCE BO3MOXKHBIE pECYpChl Ui JOCTHIXKCHUS
IIOCTABJICHHBIX II€JIel W pealn3aliy IUIAHOB JIESATEIbHOCTH; BBIOMPATh
YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIHX;

— yMEHHE NpPOIYKTUBHO OOMAThCS W B3aMMOJCIHCTBOBATH B
IpOLIECCe COBMECTHOM MAEATENbHOCTH, YYHUTHIBATH IO3HLUU JPYTHX
YYaCTHHUKOB JEATENbHOCTH, 3()(PeKTUBHO pa3peniath KOHPIUKTHL;

— BIAJICHUE HaBbIKaMU M03HABATENIbHOM, yueOHo-
UCCIIEIOBATENILCKOM M TPOEKTHOM  JeATENbHOCTH,  HaBBIKAMHU
paspeleHus npobiem; CIIOCOOHOCTh u TOTOBHOCTh K

CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpEIIECHUs NPAaKTUYECKUX 3a7ad,
IPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;

— TOTOBHOCThb U CIIOCOOHOCTb K CaMOCTOSITENIbHOM
UH(POPMALIMOHHO-TI03HABATEIbHON JESITEIbHOCTH, BKIIOYAs YyMEHUE
OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLIEHMBaTb M HUHTEPHPETHPOBATH HHPOPMALMIO, IOIYYaeMyl W3
Pa3IUYHbIX HCTOYHUKOB;

— BIJIAJICHUE S3BIKOBBIMM CPEICTBAMHU: YMEHHME SICHO, JIOTUMHO U
TOYHO U3JaraTb CBOI TOYKY 3pEHMs, HCIOJIb30BaTh a/IeKBATHBIE
A3BIKOBBIE ~ CpPEACTBA; — BJIQJICHHME HAaBbIKAMU I103HABATEJIbHOMN
pedexkcun Kak OCO3HAHUS COBEPIIAEMBIX ACUCTBUM M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHW, I'pPAaHUIl CBOErO 3HAHUS U
HE3HaHMs, HOBBIX IIO3HABATEJIbHBIX 3a7ay M CPEACTB Uil HX
JOCTUKECHMUS;

— ILeNeyCTPEMJIEHHOCTh B IIOMCKAaX W MPUHATHM  PEIIeHHH,
COO0pa3UTENbHOCTh M HUHTYULIUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MUDA;

NpeIMeTHbIE:

1) yMeHue omnepupoBaTh TOHATUSMHU: OIpEAEIeHUE, aKcuoma,
TeopeMa,  CJIEICTBUE,  CBOMCTBO,  IIPU3HAK,  JOKa3aTEJIbCTBO,
paBHOCHJIbHBIE (HOPMYJIUPOBKU; yMeHUE (QOpMyIuUpoBaTh OOpaTHOE U
IPOTUBONOJIOKHOE  YTBEP)KIEHUE,  NPUBOJUTH  IPUMEPBl U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MaTeMaTU4YeCKOM WHIYKIINH;
IPOBOAMTH JOKa3aTeNbHbIE pACCY)KIEHUS TIpU pelIeHWH 3ajad,
OLICHUBATh JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIACHUM;

2) yMeHHE ONepupoOBaTh MOHATUSMHU: MHOXKECTBO, IOJIMHOKECTBO,
olnepanuuy HaJ MHOXECTBAMHU; YMEHHE MCIIONb30BaTh TEOPETHKO-
MHOKECTBEHHBI amnmapar s ONHCAHMs peajbHBIX IPOIECCOB H
SBJICHUA W TIPU pEIIeHUM 3aJad, B TOM YHUCIE U3 JAPYIHX Y4eOHBIX
MIPEIMETOB;

3) yMeHue onepupoBaTh MOHATHIAMHU: rpad, CBA3HBINA rpad, AepeBo,
LUKJ, rpad Ha IUIOCKOCTH; YMEHHE 3a/aBaTb U OMMCHIBATh Tpadbl
Pa3IMYHBIMU CIIOCOOAaMU; MCIIONIB30BaTh rpadbl IPU PELICHUHN 33/1a4;

4) ymeHue CBOOOAHO OIEPUPOBATH MOHATHSAMHU: COYETaHUE,
NEPEeCTaHOBKA, YHUCIO COYETaHWH, YHCIO TEepPEeCTaHOBOK; OHMHOM
HrploToHa; ymMeHue npuMeHsATh KOMOWHATOPHBIE (DaKThl U PaCCyXACHUS
JUISl pEILICHNUs 3a/1a4;

5) ymeHue omepupoBaTh MOHATHUAMHU: HATYpaIbHOE YHUCIO, IIEJIOe
YHCII0, OCTATOK 10 MOAYJIIO, PALIMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE
YHCIO,  MHOXECTBA  HATypalbHBIX,  ILEJbIX,  PAallMOHAIbHBIX,
JNENCTBUTENBHBIX YUCEN; YMEHHE UCIIONIb30BaTh; MPU3HAKHU JEIUMOCTH,
HalMEHbIIMKA OOLMI JenuTenh M HauMeHblee o0Illee KpaTHoe,
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anroput™ EBkiuaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3iMYHBIMHU
NO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue cBOOOIHO ONEPUPOBATH NMOHATHSAMM: CTENEHb C LEJIbIM
nokaszaresieM, KOpeHb HaTypaJlbHOW CTENEHH, CTETIEHb C PAllMOHAIBHBIM
nokasaTejaeM, CTeleHb C  JIHCTBUTENbHBIM  (BELIECTBEHHBIM)
nokaszarejeM, JiorapuMm ducia, CHHYC, KOCHHYC M  TaHTEHC
IPOM3BOJILHOI'O YHCIIA;

7) yMEHHE OIepHpOBaTh MOHATHSAMH: TOXKIAECTBO, TOXICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPaBEHCTB, PABHOCWJIBHOCTb YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM,
palMOHANbHBIE,  HMPPALMOHAJIbHBIE, II0KA3aTENIbHbIE,  CTEIEHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUECKUE YPABHEHUS, HEPABEHCTBA U
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypaBHEHHWs, HEPABEHCTBA H
CHUCTEMBl C IapaMeTpoOM; IPHUMEHATh YpaBHEHHs, HEPaBEHCTBA, MX
CHCTEMBI JUIsl PEIICHHUs] MaTeMAaTUYECKUX 3a7ad M 3a/1a4 U3 Pa3IHuHBIX
obracTeil HAyKH U pealibHOM JKU3HH;

8) ymeHue cBOOOIHO ONEPUPOBATH MOHATUSAMHU: TpaduK (QYHKIUH,
oOpatHast (yHKUMA, KOMMOO3ULMS (DYHKUUN, IUHEHHAs QYHKIHS,
KBaJpaTH4Hasi (QYHKIHSA, CTeTeHHas (YHKIUS C HENbIM IOKa3aTeleMm,
TPUTOHOMETpUUYECKHE (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKIMu, mMOKa3aTenbHas W JorapupmMuueckas (QGYHKIWU; YMEHHE
CcTpouTh rpaguku (GYHKIHHA, BBIIOIHATH MpeoOpa3oBaHus rpaduKoB
(GyHKIMH; yMEHHE HWCHONb30BaTh Tpapuku (QYHKIUH Ui U3ydeHHS
IPOLIECCOB U 3aBUCHUMOCTEN MpH pEleHUM 3a7ady U3 APYruX y4eOHBIX
NPEMETOB U U3 PEaTbHOM KHU3HH; BBIPAXKaTh (POPMYyJIaMU 3aBUCUMOCTH
MEXJy BEIMYMHAMH, YMEHHE CBOOOIHO OIEPHPOBATH IOHSTUSIMU:
YEeTHOCTh (PYHKIUM, TEPUOJUYHOCTh (PYHKIUH, OTPAHUYEHHOCTh
(GYHKIIMM, MOHOTOHHOCTb (DYHKIIH, IKCTpeMyM (DyHKIIMHU, HauboJbIiee
U HaMMeHbIllee 3HaUeHUs PYHKIUHU Ha IPOMEXYTKE; YMEHHUE TPOBOIUTh
uccieioBanne (PyHKIMHM;, YMEHHE HCIOJIh30BAaTh CBOWCTBA U TpauKH
GyHKUMH A7 pelleHHs ypaBHEHMH, HEpaBeHCTB MW 33Jad ¢
napameTrpamu; uU300pakaTh Ha KOOPAWHATHON TUIOCKOCTH MHOXKECTBA
peleHn ypaBHEHUH, HEPABEHCTB M UX CUCTEM;

9) yMEHHE CBOOOJHO OTIepUpPOBAThH MOHSTUSIMU:
NOCJIEI0BATENbHOCTD, apU(pMeTHdYecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBAafoOIIasi T€OMETpHYECKasl MPOTPecCHs;
yMEHHUE 3aJlaBaTh IOCJIEA0BATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHue omnepHpoBaTh MOHATUSMH: HENPEPHIBHOCTH (YHKIIMH,
acUMIITOTHl Tpaduka (QyHKIMHM, TepBas H BTOpas MPOM3BOIHAS
(GyHKLIMU, TEOMETPHUUECKUH U (PU3MUYECKHI CMBICI TNPOU3BOIHOM,
nepBooOpa3Hasi, OINpENeNICHHBIH  WHTETpal; YMEHHE HaXOJIUTh
acUMIITOTHI Tpaduka (QYHKIUH; YMEHUE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, TIPOM3BEICHUS, YACTHOTO M KOMIIO3HIWHU (DYHKIHH, HAXOIUThH
ypaBHEHHE KacaTellbHOW K rpaduky (yHKIMH; YMEHUE HCIIOJIb30BaTh
NPOM3BOMHYIO UISI WCCICNOBaHWS (QYHKIUH, JUISI HAXOXKICHUS
HAWJIy4Illero peleHus B TNPHUKIAJHBIX, B TOM YHCJIE COIHAIbHO-
HYKOHOMHYECKUX M (PU3MUECKUX 3ajadax, /IS ONpeAeNICHHs] CKOPOCTH U
YCKOPEHHUS; HAXOAWTh IUIOMIAJM M O00beMbl (QUIYyp C TOMOIIBIO
UHTErpaia; NpUBOAUTH MPUMEPbl MAaTEMAaTUYECKOIO MOAEIHPOBAHUS C
noMoIbI0 AU pepeHInaNIbHBIX YpaBHEHHIH;

11) ymeHue onepupoBaTh NOHATHUSAMM: KOMIUIEKCHOE 4YHCIIO,
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COIPSKEHHBIE KOMITJIEKCHBIE YUCIIA, MOAYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, (opmMa 3amUcH  KOMIUIEKCHBIX 4YHcel  (reoMeTpHuecKas,
TPUIrOHOMETpHUYECKass U  anredpavueckas); yMeTb IPOU3BOAUTH
apudMeTHUeCKue IEHCTBUS C KOMIUICKCHBIMH YHWCIIaMH; TPUBOJIUTH
IPUMEPBI UCIOIB30BAHUS KOMILJICKCHBIX YHCET;

12) yMmeHue CBOOOJHO OINEPUPOBATH MOHATHUSIMH: CpEIHEE
apupMeTHueckoe, MeauaHa, HauOoJblllee U HAaUMEHbIIEE 3HAYEHUs,
pasmax, AUCHEepCHsi, CTAaHAAPTHOE OTKJIOHEHHUE JUIsl OMUCAHUS YHCIOBBIX
JAaHHBIX; YMEHHE UCCIIeI0BaTh CTATUCTHYECKUE JaHHbIE, B TOM YHCIE C
NpUMEHEHHEM TpauyecKuX METOJ0B M JIIEKTPOHHBIX CPE/CTB;
rpadu4ecKd HCCIEJOBaTh COBMECTHbIE HAOJMIOJCHHUS C IOMOIIbIO
JIMarpaMM pacCerBaHUs U JIMHEMHOW PErpeccuy;

13) ymMeHHe HaXOAUTh BEPOSITHOCTU COOBITUI C HCHOJIB30BAHUEM
rpadU4ecKuXx METOJOB; MPUMEHATh JUIsI PEUIeHUs 3anad  (OpMyIIbl
CIIO)KEHUSI M  YMHOXEHMsI  BEepoATHOCTeH, (opMyly  MOJIHOH
BeposTHOCTH, GopMmyny bepHymim, komMOMHATOpHBIE (AKTBI W
(GopMynbl; OLIGHWBAaTh BEPOSATHOCTH pEAlIbHBIX COOBITHI; yMEHHUE
ONEpPHPOBATH TOHATUSAMH: CIIydailHas BEJIMYHMHA, pacIpeesieHue
BEPOSTHOCTEH, MaTeMaTUUECKOE OXXKMJaHHE, AUCIEPCUsl U CTaHIapTHOE
OTKJIOHGHHE CIIy4allHOH BEIMYWHBI, (YHKIMHM pacupencieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKA3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHuii; yMEHHE  HCIONb30BaTh  CBOWMCTBA  M3yYCHHBIX
pacripesiesieHuil 111 pelieHus 3a7ay; 3HaKOMCTBO C IOHSATUAMU: 3aKOH
OONBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIECIOBAaHHN; yMEHHUE
OPUBOAUTh TPUMEpPhl IPOSBICHHUA 3aKOHA OOJBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymenue cBOOOJHO OIEPHUPOBATH MOHSATHUSMH: TOYKA, IMPsIMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, MJIOCKUH YroJl, JABYTPaHHBIH
yroJ, TPEeXIPaHHbI Yroj, NepeceKallIuecs, MapajljielibHble |
CKpeLIMBAIOIIUECs MpsMble, MapajuIeIbHOCTh U MEPIEHAUKYISIPHOCTD
NPSMBIX M TUIOCKOCTEH, Yol MEXIY MPSMBIMHU, YTOJI MEXIY MPSIMOH 1
IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh INPH
peleHnn 3a1a4 u3ydeHHble (aKThl ¥ TEOPEMBI TUIAHUMETPHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXalOIleM MHpPE; yMEHHUE
OTIEPHPOBATH TOHATHUSMHU: MHOTOTPAaHHHMK, CEYCHHWE MHOTOTPaHHHKA,
NOpaBWIbHBIM ~ MHOTOTpaHHMK, TMpHU3Ma, MNUpaMuia, Qurypa ¥
MOBEPXHOCTh BpAIleHUs, IMIMHAP, KOHYyC, map, cdepa, paszBepTka
MOBEPXHOCTH, CEUEHHs] KOHyca M LWIMHApA, MapajuleJbHble OCH WU
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTh, Kacarolascs cepbl, IUIUHAPA,
KOHyCa, yMEHHE CTpPOUTh CEYEHHE MHOTIOIpaHHMKa, H300paKkaTh
MHOTOTPaHHHKH, (DUTYPHI M TOBEPXHOCTH BPAILICHHS, UX CEYCHUS, B TOM
YHCIIe ¢ TOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATh CBOMCTBA
T€OMETPUYECKHUX ¢uryp, CaMOCTOSITEIIBHO dbopMynupoBaTh
OTIpeNieNIeHUs] N3y4aeMbIX (UTyp, BBIIBUTATh THIIOTE3bI O CBOIMCTBAX U
NpPU3HAKAaX TE€OMETPHUUECKUX (UTYp, OOOCHOBBIBATH HIIM OIPOBEPTaTh
UX; yMEHHE MpPOBOJIUTH KIacCU(UKaLUIO GUTyp 1O pa3IuYHBIM
NPU3HAKaM, BBITIOJIHATh HEOOXOAUMBIC JTOTIOJTHUTEIBHBIC TOCTPOCHHS,

15) ymenue cBOOOAHO ONepupoBaTh MOHATUSAMU: IJIOMIAb (PUTYPHI,
00beM (Uryphl, BEIMUMHA yTia, PACCTOSIHUE OT TOYKH JIO TJIOCKOCTH,
paccTosHUE MEXIy TPSAMBIMH, PACCTOSHUE MEXAY IIJIOCKOCTSAMH,
wiomaab chepsl, MIOLalb NOBEPXHOCTH MUPAMU/Ibl, IPU3MBI, KOHYCA,
IUIMHApa, 00beM  Kyba, MpsSMOYrojbHOTO  Mapajulesenunena,
NUpaMUbl, NPU3MBI, IWIMHApA, KOHYyCA, IIapa; YMEHHE HaXOAUTh
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OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD;

16) ymenue CcBOOOJHO ONEPUPOBATH TMOHSATHIAMU: JBIDKCHHE,
napajuleNIbHBIA MepeHoC, CUMMETPHUS Ha IJIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoO0pa3oBaHHe TMOA00MUS, TOMO0OHBIE QUTYPHI; YMCHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYPHI, B TOM YHCJE B MPUPO/IE,
UCKYCCTBE, AapXUTEKType; YMEHHE HCIOJb30BaTh TIE€OMETPUUYECKUE
OTHONICHUS, HAXOIUTh TE€OMETPUYECKHUE BEIUYMHBI (AJUHA, Yrodi,
II0IIaAb, 00BEM) MPH PELICHUM 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB
U U3 PEeaJbHON KU3HU;

17) ymeHue CBOOOIHO ONIEPHPOBATH MOHATUSIMHU: MPSIMOYTOJbHAS
CUCTeMa KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IIPOM3BEJICHUE BEKTOpAa Ha YHCIO, pPAa3JI0KEHHE
BEKTOpa 1o 0a3ucy, CKaJIpHOE MpPOU3BEIEHUE, BEKTOPHOE
IPOU3BENIEHUE, YIroJd MEXJIy BEKTOpaMH; YMEHHE MCIOIb30BaTh
BEKTOPHBIH U KOOPAMHATHBIA METOJA MAJisi PEIICHUS TeOMETPUUYECKUX
3a/1a4 U 3a7a4 APYTUX y4eOHBIX MPEAMETOB; ONEPUPOBATH MMOHATHIMMU:
Marpuna 2x2 u 3x3, onpeaeauTeab MaTpUIbl, TEOMETPUYECKUN CMBICT
OIpeeIIUTENS;

18) ymeHue MOJENUpPOBATh peajbHBIE CHUTyallMM Ha S3BIKE
MaTeMaTUKH; COCTABIIATH BBIPAKEHHUS, YpaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI MO YCJIOBHMIO 33/I1ayH, WCCIIENOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOJIYUEHHBIN
pe3ynbTaT;  CTPOUTh  MaTeMaTH4YeCcKUe MOJAENTU C  TOMOIIBIO
FEOMETPUUECKUX IOHSITUW W BEJIUYMH, PEIaTh CBA3aHHBIE C HUMHU
MPAKTUYECKHE 3aJauyd; COCTaBJISATh BEPOSITHOCTHYIO MOJAETh W
UHTEPIPETUPOBATh TMOJYYEHHBIH pe3yJbTaT; pellaTh MPHUKIaIHbIE
3a/la4yl  CpeJCTBaMU MaTeMaTH4YecKOoro aHaiau3a, B TOM 4HCIe
COLIMAJIbHO-3KOHOMHYECKOTO U (PU3NUYECKOT0 XapaKkTepa;

19) ymenue BuIOMpaTh MOIXOIAIIANA METOJ ISl PEIICHUsS 3a7auu;
NOHMMaHWE 3HAYMMOCTH MAaTE€MaTUKM B H3yYEeHUM HPUPOIHBIX MU
OOLIECTBEHHBIX IPOLECCOB U  SIBICHUN; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTHUKH B HCKYCCTBE, YMEHHME IPHUBOIUTH
IIPUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHMCKOM M  MHPOBOM
MaTeMaTHYeCKOM HayKH.

4.2. ®OH/ OLEHOYHBIX CPEACTB IJIS MPOBeIeHUS MPOMEKYTOYHOMH ATTECTANNH

oﬁyqamumxcn o JTUCIMIIIMHE

IHoka3aTenn U KPUTEPUU OLCHUBAHUS KOMIIETEHIIM A

Ilokazarenu wu KpUTCpHUHU OLCHHUBAHUSA KOMHCTCHHI/Iﬁ, OIMMCAaHUEC IIIKaJl

OLICHHUBAHHA COACPIKATCA B IIPUTTOKCHUHA 1.

KoHTpoJsibHBIE M TECTOBBIE 3aJaHUS
KonTponpHbIe 3a1aHKs coAEpKATCS B IPUIIOKEHUN 1.

MeTtoauveckue MaTepHuaJbl

Meroauuyeckue MaTepuansl, ONPEAENAIOINE MPOLEIYPbI

OLICHUBAHUA

3HAHWM, YMEHUH, XapaKTepu3yrlux (popMupoBaHrue KOMIETEHIIUMN, COJIEpKaTCs B
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MPUJIOKEHUH 1.

28



IIpunoxenue 1
KoHTpoJ/IbHO-01IeHOYHBIE CPEACTBA

JJI51 IPOBeIeHUsI MPOMEKYTOUHOM aTTeCTALMHU MO TMCIUIJIMHE
O.03 MaremaTuka

1.1. dopMa MpoOMeKYTOUHOI aTTeCTAMMU: dK3aMeH (2 cemMecTp).

@DOHJT OIICHOYHBIX CPEACTB COJIEPKHUT KOHTPOIHHO-OLIEHOYHBIE CPE/ICTBA,

HEOOXOJIUMBIX JJIsl IPOBEACHUS HK3aMEHA.

1.2. Cucrema olleHUBAHUSA Pe3yJIbTATOB BbINOJHEHUS 3aJaHU I

OueHuvBaHue  pe3yJbTaTOB  BBINOJHEHUS  3aJlaHUN  TPOMEXYTOUYHOM
aTTeCTAIlMN O0yYarOIINXCS OCYIIECTBIISICTCS Ha OCHOBE CIICTYIONTUX MMPUHITUATIOB:

JIOCTOBEPHOCTH OILICHKM — OIIEHUBAETCS YpPOBEHb C(HOPMUPOBAHHOCTHU
3HAaHUW, YMEHUN, NPAKTHUYECKOTO ONbITa, OO0MMX U MNpodheCCHOHATBHBIX
KOMITETCHIIUM, MPOJEMOHCTPUPOBAHHBIX OOYYAIOIIMMHUCS B XOJI€ BBINOJIHEHUS
3aJlaHus;

a7ICKBaTHOCTU OIICHKM — OIEHKA BBIMOJHEHUS 3aJlaHuil  JIOJDKHA
MPOBOJUTHCA B OTHOIICHHH TEX KOMIIETEHIIMHA, KOTOpble HEOOXOJMMBI JIJIs
3¢ (HEKTUBHOTO BHITIOJIHEHUS 3a1aHUS;

HAJICKHOCTHU OLICHKH — CHUCTEMA OLICHUBAHUS BBINOJHEHHS 3aJaHUN JTOJKHA
o0najaTh BBICOKOM CTEMEHbIO YCTOMYMBOCTU TIPU HEOJHOKPATHBIX OIIEHKAaX
YpOBHSI C(POPMUPOBAHHOCTU 3HAHUM, YMEHUH, MPAKTUYECKOTO OMbITA, OOLIUX U
po¢heCCUOHATIBHBIX KOMITIETEHIIUN 00YUYarOIINXCs;

KOMIUIEKCHOCTU OIIEHKM — CHCTEMa OIICHUBAHMS BBIMOJHEHUS 3aJaHUM
JIOJDKHA TIO3BOJISITh MHTETPATUBHO OIEHHMBATh 00IME U TpodecCUOHANIbHbBIC
KOMITETEHLIUHU 00YyYaroIuXCsl;

OOBEKTUBHOCTH OIIEHKM — OIIEHKA BBIMIOJHEHUS KOHKYPCHBIX 3aJaHui
JIOJDKHA OBITh HE3aBHCUMOH OT OCOOCHHOCTEH IMpOodeCCHOHATLHOW OpHEHTAIUU
WU TPEANOYTEHUH MpernojaBaTeleid, OCYHIECTBISIONIMX KOHTPOJIb  WIIU
aTTECTalIHIO.

[Ipyu BBITOTHEHMH TPOUEAYP OLIEHKH 3aJaHUM HUCIOJB3YKOTCS CICAYIOLIUE
OCHOBHBIE METO/bI:

METO]I pacyeTa MepBUYHBIX OAJLIOB;

METOJI pacyeTa CBOJIHBIX 0aJlIOB;

Pe3ynbTaThl BBITIOJHEHUS 3aJaHUM OIICHUBAIOTCS B COOTBETCTBUU C
pa3paboTaHHBIMU KPUTEPHUSIMH OLICHKHU.

Ucnonb3yercs mnsatu  OanbHas IKajda JJisi  OLEHUBAHUS PE3YJIbTAaTOB
o0y4eHUS:

IlepeBon maATH OanbHOM IIKAJIBI y4yeTa pE3YyJIbTAaTOB B IISITH OalbHYIO
OIICHOYHYIO KAy

TEOPETHYECKOr0 U MPAKTUYECKOI0 3a1aHusl,
cpeAHMii 0aJ1J1 10 MTOraM ATTeCTAIUN

Onenka KonuyecTBo 0215108, HAOpaHHBIX 32 BHINOJHEHHE

O1eHka 5 «OTIUYHO 4.6-5
Ornenka 4 «X0OpoIio» 3,6-4,5
OreHka 3 «yJIOBJICTBOPUTEIHLHOY 3-3,5
OneHka 2 «HEeyAO0BIETBOPUTEIBHOY <29
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1.3 . KOHTPOJIbHO-OLIEHOYHBIE CPeICTBA
3ananue:

1.OTBeTUTH Ha BOMPOCHI (2 BOmpoca).

2. Beimmonuuth npaktuyeckoe 3aganue (1 3amanue).

IIpumepHbIe Bonpockl LI cobece 0BAHMSA
Lenbie 1 paroHaIbHBIC YHCTIA.
JlencTBUTEbHBIC YUCIIA.
[TpuOnmxeHHbIe BHIYUCICHUSI.
KomruiekcHble yncna.
Kopnu u crenenu.
KopHu HaTtypanpHOM CTEIIEHH U3 YUCIIA U KX CBOMCTBA.
CreneHu ¢ palioHATbHBIMU TIOKA3aTeNSIMU, X CBOICTBA.
CreneHu ¢ JeHCTBUTENbHBIMU [TOKA3aTEISIMU, UX CBOWCTBA.
Jlorapugm yucna. OCHOBHOE JOTapU(PMHUUECKOE TOKAECTBO.
0. Jlorapudmel. CBoiicTBa jJorapudmMoB.
1. Jlorapudm. Jlecaruunbie 1 HATYpabHbIC JOTAPU(PMBI.
2. Jlorapudm. Onpenenenue. [lpaBuna neiictBuii ¢ morapudpmMamu.
13. Jlorapudm. OcHoBHBIE IOHATHSL. [lepexos K HOBOMY OCHOBaHHUIO.
14. IIpeoOpazoBanue anredOpanuecKuX BbIPaKEHUIA.
15. IIpeobpazoBaHue palMOHAIBHBIX U UPPALMOHATIBHBIX BEIPAKEHUM.
16. IIpeoOpazoBaHue CTENEHHBIX U TTOKA3aTEILHBIX BRIPAKCHUH.
17. IlpeobpazoBanue MOKa3aTeJIbHbIX U J0rapu(pMUYECKUX
BBIPAKEHU.
18. Pannannas mepa yria. BpamarensHoe qBUXEHHE.
19. Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIA.
20. 3Haky, YMCJIOBbIE 3HAYEHUS U CBOWCTBA YETHOCTHU, HEYETHOCTHU
TPUTOHOMETPUUECKUX (PYHKIIHI.
21. TpuroHomerpudeckue GyHKIIMN YUCITOBOTO apryMeHTa.
22. OCHOBHBIE TPUTOHOMETPUIECKUE TOXKIECTBA.
23. ®opMyIibl MPUBEICHHUS.
24, ®opMyIbl CII0KEHUS.
25. CuHYyC ¥ KOCUHYC JIBOMHOTO yria. @opmysibl MOJOBUHHOTO YIJIA.
26. [IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKUMX (YHKIMA B
IPOM3BEICHNE.
217. IIpeoOpa3zoBanre MPOU3BECHNS TPUTOHOMETPUUYECKUX (QYHKUUN B
CYMMYy.
28. IIpeoOpazoBanus IPOCTEUIINX TPUTOHOMETPUUECKHUX
BBIPAKCHUM.
29. Bolpa)keHre TPUTOHOMETPUYECKUX (PYHKIIMHA dYepe3 TaHTeHC
MOJIOBUHHOTO apryMEHTa.
30. ApkcuHyC, apKKOCHHYC, apKTaHT€HC YHCIIA.
31. IlpocrTeiiine TPUTOHOMETPUUECKUE YPABHEHHUS.
32. IlpocrTeiiine TPUTOHOMETPUIECKUE HEPABEHCTRA.

FRBOO~NOOAWNE
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33. ®ynkuuu. OcHoBHble mOHATHSA. OOmacTe ompeAeneHuss U
MHOKECTBO 3HAUCHHI.

34. ®yukiuu. ['paduk QyHKIINUH.

35. ®yukiuu.  Iloctpoenue  rpadukoB  (QyHKIMHA,  3aJaHHBIX
Pa3IMYHBIMH CTIOCOOAMH.

36. ®ynkiuu. CoiicTBa PYHKIUU.

37. OyHKIIMU.MOHOTOHHOCT®, YETHOCTb, HEYETHOCTb,
OTrPaHUYEHHOCTh, IEPUOTUIHOCTb.

38. ®ynkuuu. [IpomexxyTkn Bo3pacTanusi U yObIBaHUsSA, HAMOOJIbIIEE U
HauMEHbIIIee 3HaYCHHsI, TOUKH dKcTpeMyMa. ['padudeckass HHTepIpeTausi.

39. Cnoxnast ¢GyHKIUS (KOMIO3UIUs). ApupMETHYECKUE OIepalnu
HaJl QYHKIUAMHU.

40. Oynkuuu. [TorsiTre 0 HEMPEPHIBHOCTU (DYHKITUH.

41. O6patnabie ¢ynkuuu. O6IaCTh ONpeAeeHus] U 00JacTh 3HAYCHHM
oOpaTHOM QyHKIUH.

42. O6parnsie pynkuu. CoiictBa. ['paduk oOpaTHON QYyHKIIUH.

43. Jlorapudmuueckas pyHKIUs, €€ CBOMCTBA U TpaduK.

44, JlorapubMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

45. [lokazarenpHast (yHKIIMS, €€ CBOMCTBA U IpaduK.

46. [TokazaTenbHbIC ypaBHEHUS! U HEPABEHCTBA.

47. CreneHHas (yHKILHMS, €€ CBOMCTBA U rpaQUK.

48. YpaBHEHUS U HEPABEHCTBA CTEIICHHON (DYHKITHH.

49. O0acTh onpeaeICHUsS U MHOXKECTBO 3HAYCHHH (QYHKITUH y-SINX,eé
CBOICTBA U TpaduK.

50. ObnacTp ompeaeneHuss © MHOXKECTBO 3HAYCHUH (YHKIIMH y= COSX,
e€ CBOICTBA U TpaduK.

51. O6nacTh onpeaesIeHUs 1 MHOXECTBO 3HaUeHHM QyHKIUU y-= IgX, eé
CBOICTBA U TpaduK.

52. O6macth ompeneneHuss 1 MHOXECTBO 3Ha4eHUM (QyHKIUH Y- CtgX,
e€ cBoiicTBa U rpaduK.

53. [IpeoOpazoBanus rpapukoB PpyHkiuin. CUMMETpUsS OTHOCHUTEIHHO
OCEeN KOOpJHUHAT.

54. TIpeoOpazoBanus rpadukoB pyukmuii. [lapamiensHblil mepeHoc.

55. IIpeobpazoBanusi rpadukoB GyHKIUHA. CUMMETPUsS OTHOCUTEIHLHO
Hayvaja KOOpAUHAT.

56. IIpeobpazoBanust rpadgukoB GyHKUH. CUMMETpPUsS OTHOCUTEIHLHO
PSAMON y=X.

57. IlpeobpazoBanusi rpadukoB ¢yHKIME. PacTsokeHue W cokaTue
BJIOJIb OCEU KOOPJIMHAT.

58. YpaBHeHus. PaBHOCHIBHOCTH ypaBHEHUH,

59. Ypasuenusa. OCHOBHBIC MPUEMBI UX PEIICHHUSI.

60. Cucremsl ypaBHeHH. PaBHOCHIIBHOCTH CUCTEM YPaBHEHHIA.

61. Cuctemsl ypaBHeHUIl. OCHOBHBIE IPUEMBI UX PEILICHUSI.

62. HepaBenctBa. OCHOBHBIE IPHUEMBI UX PEILICHUSI.

63. HepaBencTtBa. PaBHOCHIBHOCTD HEPABEHCTB.
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64. Vcnonb3oBanue CBOWCTB M TpaduKOB (PYHKUMHA TNpU pEIICHUU
ypaBHEHUH U HEPABEHCTB.

65. MeTo nHTEpBaJIOB.

66. N300parkeHre Ha KOOPJAMHATHOM TMJIOCKOCTH MHOKECTBA PEIICHUM
ypaBHEHUH C IBYMsI IEPEMEHHBIMU U UX CUCTEM.

67. 300paskeHre Ha KOOPJIMHATHOM TMJIOCKOCTH MHOKECTBA PEIICHUM
HEPaBEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

68. CmocoObl 3a1aHus M CBOWCTBA YHCIIOBBIX IMOCIEI0OBATEIILHOCTEH.

69. CymmupoBaHHE IMOCIEI0BATEILHOCTEN.

70.  TlonsaTtue o mpoM3BOAHON (HYHKIIUHU, €€ TEOMETPHUUECKHUI CMBICIT.

71. Tlonstue o Mpou3BOIHON PyHKINHU, €€ PUIUIECKUI CMBICIL.

72. YpaBHEHHE KacaTeIbHOW W HOpMAJU K TpapuKy QyHKITHH.

73. IlpousBogHBIE CyMMBI, pA3HOCTH, TPOU3BEIACHHUS, YaCTHOTO.

74.  Ilpou3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.

75. IlpuMmeHeHHE MPOU3BOJHOM K HCCIENOBAaHUIO (QYHKUMA U
MTOCTPOCHHIO IPaUKOB.

76.  Ilpumepsl HCHOJB30BaHUS MPOU3BOJHOM JJIi HAXOXKIECHUS
HAWIY4IIEero peleHus B NPUKIAAHbIX 3a/1a4ax.

77. Bropas npousBojHasi, ee reomeTpudeckuii cMmbici. Haxoxnenue
CKOPOCTH ISl IIPOLIECCa, 3aJaHHOT0 (OPMYJIOi U rpad)UKOM.

78. Bropas mupousBogHas, ee ¢uznyeckuii cmbica. Haxoxmenue
YCKOpEHUs Jis Mpoliecca, 3a1aHHOTo (GopMyIion U rpadukom.

79.  TlepBooOpa3nas u unrerpai. CBoiicTaa.

80. TaGauma nepBooOpa3HBIX.

81. OmnpeneneHHbIi WHTErpaj, OCHOBHBIE CBOWCTBA H  €ro
reomeTpudeckuit cmpicii. @opmyna Hetorona—1JleiiOnuna.

82. IlpuMeHeHHE OMNPENCIICHHOTO WHTErpajia Il HaXO0XKJICHHS
TUIOMIAAN KPUBOJMHEWHOMN TPATICHIHH.

83. OcHoBHble MOHATUA KoMOUHaTOpuKU. Pasmemnienus. Coueranus.
ITepecranoBkH.

84. 3agaum Ha TmWOJACYET YHCIA PaA3MEIICHHMH, MEePECTaHOBOK,
coueranuid. Permenue 3a1a4 Ha nepedop BapuaHTOB.

85. ®opmyna Ounoma Hprorona. CBoiicTBa OMHOMHHAIBHBIX
K03 PUITEHTOB.

86. Tpeyronbauk [lackans.

87. CoOblTuEe, BEPOATHOCTH COOBITHS, CIIO)KEHHUE M YMHOXXEHHE
BEPOSITHOCTEN.

88. IlpencraBnenue AaHHBIX (TAOIUIBI, JUATPAMMBI, TpadUKH)

89. BzaumHoe pacnolioKeHHUE ABYX NPSIMBIX B TPOCTPAHCTBE.

90. [IlapamnenbHOCTH TPSIMOM U TIIOCKOCTH.

91. IlapamienbHOCTH TUIOCKOCTEH.

92. IlepneHaUKYISIPHOCTD MPSMOM U TNIOCKOCTH.

93. IlepneHauKynsp ¥ HaKJIOHHAS.

94. Vron Mexay NpsAMO# U MIOCKOCTHIO.

95.  JIByrpaHHBIi yroI.
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96. VYrom Mexay MIOCKOCTSIMH.

97. IlepneHauKyISIPHOCTD JBYX INIOCKOCTEH.

98. T'eomerpuueckue npeoOpa3zoBaHus POCTPAHCTBA:
napajuieIbHbINA epeHoc.

99. T'eomerpuueckue MnpeoOpa3oBaHMsl MPOCTPAHCTBA: CUMMETPUS
OTHOCHUTENBHO MIOCKOCTH.

100. Mmuororpannuku. Bepiunel, pedpa, TpaHi MHOTOTpaHHUKA.

101. [TIlIpusma. [Ipsimast u HakoHHas npu3Ma. [IpaBunbHas npusma.

102. Mmuororpannuku. [lapamnenenunen. Ky6.

103. Tlupamupa. IlpaBunpHas nupamMuaa. YceueHHas MUpaMHJA.
Terpasnp.

104. Cummerpuu B KyOe, B apayijiesienuIese, B Ipu3Me U MupamMuie.

105. Ceuenust kyba, MPU3MBI U TUPAMHUIBI.

106. IlpencraBieHwe O MPaBUIBHBIX MHOTOTPAaHHUKaX (TeTpasp,
KyO, OKTa’p, 1OJIEKAdAP U UKOCAIP).

107. Hwmuaap. OcHoBaHHME, BBICOTA, OOKOBas TMOBEPXHOCTH,
oOpasyrolas, pa3BepTKa.

108. OceBble cedeHHMs] UWIUHApPA W CEUCHHUA, MapalIeIbHbIC
OCHOBAHHUIO.

109. Konyc. VYceuennnli koHyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 0Opasyrolias, pa3BepTka.

110. VYceuennsnii konyc. OcHOBaHUE, BBHICOTA, OOKOBAsl IIOBEPXHOCTbD,
oOpazyrorias, pa3BepTka.

111. OceBble ceueHUs1 KOHYCA U CEYEHUs, apalJIeIbHbIE OCHOBAHUIO.

112. lap u cdepa, ux cedeHwHs.

113. KacarenpHas TIIOCKOCTH K cepe.

114. OO6bem u ero uzmepenue. Muarterpansuas hopmyna oobema.

115. O6bem Ttena. dopmynsl obbema  Kyba, NPSIMOYTOJIBHOTO
napajuiesenuneaa, Mpu3Mbl, IMIHHIPA.

116. ®opmyisl 00beMa MUPAMUIBI U KOHYCA.

117. ®opmyisl 06beMa mapa u miomaau chepsl.

118. ®opmybl MJI0MIATU TOBEPXHOCTEH IIMIMHIPA U KOHYCA.

119. Tlomo6ue Ten. OTHOIIEHUS TUIOMIAEH TOBEPXHOCTEH U 00BEMOB
MOAOOHBIX TEII.

120. TIIpsmoyronbHas  (ZekapToBa)  CHUCTeMa  KOOpJIMHAT B

MPOCTPAHCTBE.
121. ®opmyna paccTOSTHUS MEXIy IBYMS TOUYKaMH. YpaBHEHHUE
cdepsl.

122. Bextopbl. Moayinb BekTOopa. PaBeHCTBO BEKTOPOB.

123. CnoxeHue BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.

124. BexkTopsl. Koopaunater. Paznoxenue BEKTOpa 1o
HaIpaBJICHUSM.

125. Vron mexny aBymsi BekTopamu. [Ipoekiusi BEKTOpa Ha OCh.

126. Koopaunate Bektopa. CKaasipHOE MPOU3BEICHNE BEKTOPOB.
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127. Wcnonb3oBaHWe KOOPAMHAT W  BEKTOPOB IpHU

MATEMATUYCCKUX U IIPUKIIAAHBIX 3a1a4.

I[IpuMepHbIe NpaKTHYECKHE 3aaHUSA

Pa3Butne noHsiTHS 0 YHCIE

1. Beruucauts:
(L+i)°
2. Haiiti MOynib M apryMeHT KOMILJIEKCHOIO YUCIIa
z=-5i
3. Jausl yncna:
Z;=2+58
2, =1~
N -z
Haiinure: “1 <2
4 JlaHbI ynca:

Zg:ﬁ+w@

o Z,— =z
Hatigure: ©1 “2

KopHu, crenenn u jorapupmbl

1. Brruncnure |ogslogzlogslog2512

3 145
2. Beruucnure 2 131
2
1 1
3. Beruucnure > |og 47+ |og 432—5 |Og428

4. Beruncnure |0g312 —% |0g332 +% |0g 6

OCHOBBI TPUTOHOMETPUH
ol

o sln— o
1. Haiitu 3Hak yncia 3 . OTBer obOocHYyiiTE.
2. Haiitu 3nak uncna Ctg28(Q)’ . Orser obocHyiire.

. Cos— .
3. HaiiguTe 3HaK yncia 6 . OTBeT 0GOCHYiiTE.
4, Jlokaxwure, yro LG 0 — SIN*a =L g3*a - sSin*a

DyHKIUH, UX CBOICTBA H IPAaUKH
1. [Toctpouts rpadux GyHKIMH

&

peLICHUU

y=x3
2. [Toctpouts rpaduk GpyHKIUN
1
y=x ++1
3x
Y= :
3. Hana dyHkIms x+2 | Haiitu 3HaueHHs QYHKIUH B TOUKAX -
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ol
4, Haiitu o61acts onpenenenust dymxmmn » =l %" — 6x+10)

YpaBHeHHsI M HEPABEHCTBA
1. Pemnre ypaBHeHHE COS ( X+ %) =1

Pemure ypaBuenue 3tg (3X + %) =-3

2
3. Pemmnre ypasuenune 1—tg?X = 2tgx
4 Pemmte ypaBHeHUE COS (1— X) =1

Hauajga MmaTeMaTH4eCKOIo aHAJIM3a

1. Brranciure
1111%{:35: —5x+3)
—

. Bx—2
2. Bremaucnure: lim —

=2 5x*+4
3. Haiigure npous3BoaHy0 QyHKIIMIA:

a) f(x)=5x*+3x+7
6) f(x) == — 2Vx +7

4. Haiity ypaBHEeHHe KacaTelnbHOM K rpaduky Gpyskmmn Y = 2X° +1

5 Haiinure npousBoanyio gynkiuu ¥ = ¥ 1~ +3x + 4
6. Uccnenyiite G yHKITIIO Ha MOHOTOHHOCTb u 3KCTPEMYMBI
f(X)=—2x>+21x* - 72x+9

7. Haiiure mpomsBoauyio Gyskmmn Y = Sin(x* +2) - cos(X —2)

8. Haiinute mnpoMEXyTKM MOHOTOHHOCTHM (YHKIMM UM TOYKH OIKCTpeMyMma
Vv=x*+6x*+ox +8

9. Haiinute Toukm mnepernba M NPOMEXYTKH BBIIYKIOCTH Tpaduka (QyHKIUH
V=x*-6x"+4

10. Haiinute TNPOMEXYTKM MOHOTOHHOCTHM (YHKIMM UM TOYKH OJKCTpeMyma
Vv=x"-6x"+0ox

11.  Jloxaxwute, uro pyHKIus F sBisgercs mnepBooOpazHOM ans (yHKIMU

f(X)Ha mpomexyTke (- oo ; +o0), ecnu

a) Fx)=x>—-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.

12.Bpruncnure nHTErpal I(xz +4x +1)dx Beruncnute miomanas GUrypsl, OrpaHi4eHHON
rpaduxom pyskmmn Y = 3X°, IpAMEIMH X = 2, X = 4 1 0CBI0 aBCIHce
2xdx

3+x°
14 Berancaute miomaas GUIypEl, OrpaHHueHHON rpadukoM ¢yHkman Y =16—X> u

13.Bpraricnure uHTErpan J

0CBIO abcLuce
15.BeraucinTe mromans GUrypsl, orpaHHdeHHOH rpadukoM QyHKINM Y = — X* ¥ 0CBIO
abcuucc

KomOuHaTopuka, CTAaTUCTHKA M TEOPUS BEPOSITHOCTEH

1. B rpynne 32 crynenta. CKOIBKHME CIIOCOOAMH MOKHO CPOPMHUPOBATH KOMAaHITY
13 4 4enoBeK JJIsl y4acTHsl B MATEMAaTUYECKON oummuae?
2. Brerancants: A73-|—A62+A53
P— A+ ﬁ
7 C2
3. Haiitu 10
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4. CKOIBKO pa3NUYHBIX MECTH3HAYHBIX YHCEN MOYKHO 3aIHCaTh ¢ TOMOIIBIO (P
2,3,4,5, 6,7 Takum 00pa3om, 4TOOBI Bce U(PPHI B YMCIIAX ObLIN PA3IUIHbI?

5. udp ceiida obpazyercs u3 nByx uucen. [lepoe, 1By3HAUHOE YHCIIO,
obpasyercs u3 mudp 1, 2, 3, 4 (mudpsl B Unuciae MOTYT MOBTOPATLCS ). Bropoe, Tpex3nauHoe
qrcio, oopasyercs u3 uudp 7 u 6. CKOIbKO pa3IMIHBIX MUPPOB MOKHO UCIIOIB30BATh B TAKOM
ceridpe?

6. Han psig uucen 3,8, 7,2, 6,4, 6,8, 7,2. Haiitu cpennee apupmMerndeckoe, pa3max,
MOJTy U MEJTHAHY.

7. Ipu xaxux 3sHauenusx x cpednee apupmemuvecxkoe psaoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Hana Beibopka 2, 2, 3, 4,4, 7,7, 7, 9. Halinutre Meanany 3T0i BEIOOPKH.

9. Omnpepensisi cTeNeHb 3aCOPEHHOCTH IBETOYHBIX CEMSIH, BBISCHSUIH, CKOJIBKO CEMSH

COPHBIX PaCTEHHH CONEPKUTCA B Kak1oM 13 100 mpon3BOIBHBIX 00pa30M BHIOPAHHBIX ITAKETOB
C OZIMHAKOBBIM 4YHCJIOM ceMsH. [lomyunnu:

Yucio cemMsiH COpHBIX paCTEHUH

Yuciio makeToB

6 |6 | 78] 0

Haiitu cpennee apupmeTHueckoe 1 MOJY.
10.  Tloacumranm oObeM mpoaax maraswHa B TeueHue 10 muei (B ThIC. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMeTndeckoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceyeHuEe KOHyCa — NPABWIbHBIM TPEYTOJIBHUK CO CTOpPOHOH 12 cM.
Haiinute miomane ceueHusi, MPOBENEHHOIO Yepe3 JABE 00pasyloliue KOHYyca, Yroidl MEexay

koropsiMi  paBeH () .Otpesok AD mepIeHIHKYISPEeH K IUIOCKOCTH PaBHOOEIPEHHOTO

tpeyroipauka ABC. U3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiingute paccrosiHue
oT KoHIoB oTpe3ka AD no npsimoii BC.

2. PaccTostnne ot Touku M 10 KaXKIOW W3 BEPIIMH MPABUIBHOTO TPEYroJIbHUKA
ABC pasno 4 cm. Haitnute paccrostaue ot Touku M no mmockoctn ABC, eciiu AB=6 cm.

3. B tpeyronshuke ABC mano: ZC =Q() AC=6 cm, BC=8 cm, CM — menuana.
Yepe3 BepimHy C mposenena npsimas CK, meprneHIuKymsipHas K IUIOCKOCTH TPEYrOJbHUKA

ABC, npuyem CK=12 cm. Haiigute KM.
4. Yepes cropony AB pomba ABCD mposenena miockocte ADM Tak, uto

nByrpausbiii yron BADM pasen () . Haiiaure cropony pomba, eciu ¢BAD =45 4

paccrosinue ot Touku B no minockoctu ADM paBHo 4\;@
5. CyMmma momaaeil Tpex rpaHei mpsiMOyroJibHOIO Mapajijiesenuneaa, UMERIINX

o6utyio BepuuHy, paBHa 404 0’| a ero peGpa MpPONOPLHOHAIBHEI unciaM 3, 7 u 8. Haiimure
JMaroHaJlb napajuiesenumnena.

6. N3mepenuss npsMOYrobHOIO Mapajuienenunena paBHsl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyba, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieIenuIe/a.

7. [Tap paguyca 41 1M nepecedeH MIIOCKOCTHIO, HAXOAALIEICS Ha pacCTOAHUU 9 1M
OT 1eHTpa. Haiiaure miomaab ceueHusl.

8. B konyce nnunHa obpasyromieil paBHa 5, a paauyc ocHoBaHus paBeH 4. Haiinure
00beM KoHYCa.

9. Haiit kocuHyC yriia MeXIy BEKTOpaMu: d (2,—1,1)u b (4,—3,5)

1.3.2 Kputepuu oneHku

Kputepun onieHkH pe3y1bTaTOB BBIOJIHEHHSA Banner 3a
TEOPeTHYECKOro 3aJaHUsl KPUTEPHUH OLICHKH
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MakcuMaJbLHBII
o0a1 — 1 6ana

- JIEMOHCTPHUpPYET TIy0OKOe,
POrpaMMHOTO MaTepuaa;

- MICYEPIBIBAOIIE, MOCIEIOBATEIILHO, IPAMOTHO U JIOTHYECKH BEPHO
u3j1araeT MaTepHa,

- JIa€T TOYHOE ONPEICICHUE U HCTOJKOBAaHHE OCHOBHBIX TIOHSATHIA,

- TpUd OTBETE JIEMOHCTPUPYET CAMOCTOSTEIBHOCTh  CYXICHHH,
IMPUBOAUT BECPHBIC apryMCHTBI, ACJIACT MMPAaBUJILHBIC BHIBO/IbI,

- IPaBUJILHO M OOCTOSITEIBHO OTBEYACT HA COMYTCTBYIOIINE BOIPOCHIL.

INOJIHOC 3HAHUC MW  IIOHHMMAaHHC

1

- JIEMOHCTPHUpPYET TIy0OKOe,
POrpaMMHOTO MaTepuaa;

- B OCHOBHOM IIpaBWJIbHO, 663 U3MEHEHHUS OCHOBHOU CyYTHU I'paMOTHO "
JIOTUYECKH BEPHO M3JIaraeT MaTepHal;

- JIONYCKaeT HEeCYHICCTBEHHbIC HETOYHOCTH MPH OMNPEACICHUU H
HCTOJIKOBAHUHM OCHOBHBIX MTOHATHIA;
- [pH OTBETE JIEMOHCTPHUPYET
NPUBOJUT BEPHBIC apryMEHTHI,
OHH/I6KaMI/I JACJIaCT BBIBOBI,

- IpPaBUIBHO, HO COBEpIas HE3HAYMTENIbHBbIC ONIMOKH, OTBEYAaeT Ha
COIYTCTBYIOIIIUE BOTIPOCHI.

INOJIHOC 3HAHUEC KW  IIOHHMMAaHHC

CaMOCTOSITEIIBHOCTD  CYXICHUH,
BEPHO, HO C HE3HAYUTEIbHBIMU

0,5

y4eOHOTO MaTepuana, HO
npobenbl B [IOHUMaHHUH

-pacCKpbIBa€T OCHOBHOE COAEpKaHUE
00HapyXUBAIOTCS CYILIECTBEHHBIE
MPOrPAaMMHOI0 MaTepuania

- HETOJIHO, HAapyIlIas [OCJIEeI0BATEIbHOCT U3JIaracT MaTepual;

- JIONyCKaeT OIIMOKM B OMNPEJCICHUH W HCTOJKOBAHWU OCHOBHBIX
MOHATHH;

- TIpU OTBETE JAEMOHCTPUPYET CaMOCTOSTEIBHOCTh CYXKJICHHM,
IIPUBOJIUT YACTUYHO BEPHBIE apryMEHTBI, OTIEIBbHBIE BBIBOJBI HEIb3S
CUUTATh BEPHBIMH U 0OOCHOBAHHBIMH,

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPyJAHEHUs, OTBEYas Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAET 3HAYUTEIBLHOM YacTU MPOrpaMMHOI0 MaTepuania, JOIyCKaeT
CYIIIECTBEHHBIC OIIHOKY;

- HE 3HaeT WIM JAacT HEBEPHOE ONPEACIICHUE U UCTOJIKOBAHHUE
OCHOBHBIX ITOHSATHH

- HE MOXET IPUBECTU BEPHBIE APTYMEHTHI, JEJIAECT HENPABUIbHBIE
BBIBO/JIBI;

- HEBEPHO OTBEYAET HA CONYTCTBYIOLIME BONPOCHI.

Kpurepun onieHKkH NpakTH4YecKOro 3aJaHus 1o ajareodpe

Banabl 3a
KPUTEPUH OLICHKH

Xop pelieHus BEPHBINA, MPUBEICHO BEPHOEC OOOCHOBAHHOE PEIICHHE,
MOJIy4YEH BEPHBINA OTBET

1,5

XoJ pelieHus BEPHBIH, HO JOMYIICHA OJTHA OIIMOKA BBIYMCIUTEIHLHOTO
XapakTepa,

1

Pemienne HayaTo JIOTHMYECKH BCpHO, JO0NYHICHA BbIYUCIIUTCIbHAA
oum61<a; HJIN pCHICHUEC HE JOBCACHO O KOHIIA, OTBET OTCYTCTBYCT

0,5

HeBCpHOC PCUICHUC, HCBCpHLIﬁ OTBCT HUJIM OTCYTCTBUC PCHICHUSA

0

NUTOI'O

1,5

UTOI'O \

1 |

Kpurepun onieHKkM NpakTH4ecKOro 3aJaHus 10 reoMeTPpHH

Baaasl 3a
KPUTEPUH OLIEHKHU
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HalJIeH BEPHBIN CIIOCO0 peIeHus;

IpPUBEIECHA BEpHas IOCIEAOBATEIbHOCTh BCEX UIAroB PELICHMUS;
BEPHOOOOCHOBAHBl BCE KIIIOUYEBbIE MOMEHTHI BBHIOpPAHHOTO Crocoba
peleHus; 15
BEPHO OTMEUYEHbl Ha YEpPTEXKE CBOIMCTBA BCEX IMPEICTABICHHBIX B ’
yCIIOBHU (DUTYP U UX DJIEMEHTOB;

BEPHO BBINOJIHEHBI BCe MPeoOpa3oBaHUs U BHIYUCICHUS;

IIOJIY4E€H BEPHBIN OTBET

HalJIeH BEPHBIN CIIOCO0 peIeHus;

MpHUBE/ICHA BEPHAS MMOCIICIOBATEILHOCTD BCEX IIIArOB PEIICHUS;
JOTYIIEHbI OTCYTCTBHS M (WJIHM) HErpyoble OmMUOKH B 00OCHOBAaHHUSAX
KITFOUEBBIX MOMEHTOB;

BEPHO OTMEYEHBbI Ha YepTek e CBOMCTBA MPEJCTABIECHHBIX B YCIOBHH 1
GUTyp ¥ MX 3JIEMEHTOB, KOTOPHIE UTPAIOT BAKHYIO POJIb B PEIICHUU
3a]a4u;

JIOITYIIICHA OJ{HA HerpyOasi BEIYMCIIUTEIbHAS OMIMOKA, HE BIUSIONINE Ha
MPABUJIBHOCTbH JATBHEHIIIET0 X012 PelIeHus

XOJI pELICHUS BEPHBIA;

pelleHne, BO3MOXKHO, HE 3aBEPILEHO;

JOTYIIEHBI OTCYTCTBUSL U (WJIM) HErpyoOble OMMOKH B OOOCHOBaHMSIX
KJIFOUEBBIX MOMEHTOB;

OTMEUEHHbIEC Ha YEPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
1 UX JIEMEHTOB UMEIOT HETOUYHOCTH;

JIOTYIIIEHBI HerpyOble OMMOKM B BBIYHMCICHUSAX U B NMPEOOpPA30BaHUSX,
HE BJIMSIOIINE HA IPAaBUIBHOCTD X0OJa PELICHHUS;

B PE3yJIbTaTe 3TUX OMIMOOK MOXKET OBbITh IOJY4YE€H HEBEPHBIN OTBET

4 HCBCPHOC PCIICHUC, HeBepHBII\/'I OTBCT WNJIM OTCYTCTBUC PCHICHUS 0

MTOT'O 1,5

1.4. MarepuajibHo-TeXHHYECKOe o0ecrmeyeHHe sl NPOBeJCHUA
NMPOMEKYTOUYHOM aTTeCTAUUN

ATTecTanuy NpoBOAUTCA B yueOHOM KaOMHETE MaTeMaTUKH.

1.5 VYueOHo-meToau4eckoe W HUHPOPMALMOHHOE oO0ecmeyeHHe ISt
NpPOBeleHUs IPOMEKYTOUHOM aTTeCTALMI

OcHoBHbIE yueOHbIe U31aHUS

1.IIparyceBuuy M.41., Cron6os K.M., I'omoBun A.H. Maremaruka: anrebpa u
Hayajla MaTeMaTMYeCcKOro  aHaiu3a, reomerpusi. Anrebpa W Hayana
MaTteMatuyeckoro a”amms3a. 10 xmacc. YdeOHuMK. YTuIyON€HHBIH YpPOBEHB:
y4eOHUK 1151 0011e00pa3oBaTeNbHbIX Opranuzaiuii: uznanve B pdf-popmare / M.
4. Hparycesuu, K. M. Cron6os,A. H. ['onoBun. — 7-e usn., crep. — Mockaa :
[Ipocsemenne,2022. — 430 c.

2. IIparyceBuu M.4., Cron6os K.M., 'onoBun A.H. Maremaruka: anredpa
M Hayaja MaTEeMaTHMYeCKOTo aHanmm3a, TreoMmeTpusi. Ajiredpa u Hayana
MaTeMaTH4ecKoro aHamuza. 11 kjacc: yriyOJIEHHBIM ypOBEHb: YYEOHUK st
oOmieoOpazoBaTenbHbIX OpraHu3anuii: usnanue B pdf-popmare / M. Sl
[TparyceBuu, K. M. Cron6o, A. H. T'onoBun. — 8-e u3z., crep. — Mockaa:
[Ipocsemenune, 2022. — 459 c.

3. Bepuep, A. JI. Marematuka: aireOpa u Hayajga MaTEMaTHYECKOTO
aHanuza, reometpusi: 11 kmacc: 6a30BbIi ypoBenb: yueOHuk / A. JI. Bepnep, A. I1.
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Kapm. — 4-e uzn. — Mockasa: [IpocBemenue, 2022. — 240 c.

4. Bepuep, A. JI. Marematuka: anreOpa M Hayajga MaTeMaTHYE€CKOTO
aHanuza, reomeTpus: 10 kiacc: 6a3oBwIii ypoBeHb: yueOHuK / A. JI. Bepuep, A. I1.
Kapn. — 4-e u3a. — Mocksa: [Ipocsemenne, 2022. — 368 C.

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs

5.Mep3nsak, A. I'. Marematuka. ['eomerpus: 10 kmacc: yriryOnEHHBIN
ypoBeHb : yueoHuk / A. I'. Mep3nsk, . A. Homuposckuii, B. M. [lonskoB ; mon
penakuueit B. E. ITogonbckoro. — 7-e uzn. — Mockasa : [Ipocsemenne, 2023. —
272 c.

6. Mep3msak, A. I'. Maremaruka. ['eomerpust: 11 kmacc: yrimyOn€HHBIHM
ypoBeHb : yueOnuk / A. I'. Mepamsk, JI. A. Homuposckuii, B. M. IlomsikoB ; mon
penakuueit B. E. ITogonbckoro. — 7-e¢ uzn. — Mocksa : [Ipocsemenune, 2023, —
256 c.

7. Maremaruka: anreOpa U Hayajga MaTEMaTHYECKOTO aHaln3a, T€OMETPHS.
Anre0Opa u Hayasia MaTeMaTuueckoro aHanuza. 10 kimacc: 6a30BbIi U YIITyOIEHHBIN
ypoBHH : yueoHuk / C. M. Hukonsckuii, M. K. [Toranos, H. H. Pemernukos, A. B.
[eBkun. — 10-e uzn. — Mockaa : [Ipocsenienue, 2022. — 434 c.

8. Maremaruka: ainredpa U Hayajla MaTeMaTHYECKOTO aHaIn3a, FeOMETPHS.
Anre0Opa u Hayasla MaTeMaThuueckoro aHaiuza. 11 kimacc: 6a30BbIi U yrITyOIEHHBIN
ypoBHH : yueoHuk / C. M. Huxkonbckuii, M. K. [Toramos, H. H. Pemernukos, A. B.
[eBkun. — 9-¢ m31. — Mocksa : [IpocBemenne, 2022. — 464 C.

HNuTepHer-pecypcesnl

9.lludpposas obpazomatenpHas cpega CIIO PROFobpaszoBanme: [caiiT]| —
URL: https://profspo.ru/ (nata obpamenus: 06.05.2024). — Pexxum noctyna: ais
3apEeTUCTPUP. TOJIH30BATEIICH.

10.  www.fcior.edu.ru  (denepanbHblii  UEHTP  MHPOPMALKMOHHO-
oOpazoBarenbHbIX pecypcoB (DIIOP)).

11.  www.school-collection.edu.ru  (Exgunas  xommekuus  1u(POBBIX
o0pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbiii mopTan «Yueba»: «YpOKm»
(www. uroki. ru)

MeToanueckue yKa3aHusl I O0Oy4alOmIUXcsi 1O  OCBOCHHUIO
TUCHUNITIHHBI

13. Metoauueckue yKazaHus IS OOYYArOUIUXCS 10  BBIMOJHEHUIO
MPaKTUYECKUX paOOT.
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