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1. TACIIOPT PABOYEN IMPOT'PAMMBI YUYEBHOMH
JUCHUIIJINHBI O/1.03 MaTtemaTuka

1.1. ObsacTh npuMeHeHHns pado4eil MporpaMMbl
Pabouass mporpamma y4yeOHOW IUCHUIUIMHBI SIBIISICTCS YacThIO MPOTPAMMBI
MOATOTOBKU crnenuanucTtoB cpeanero 3seHa (nanee — IIIICC3) B cooTBeTcTBUM C
®I'OC CIIO no cnenuansHocTH 22.02.06 CBapo4yHO€E MPOU3BOACTBO.

1.2. Mecto yyeOHOM nucuuniinubl B ctpykrype HITCC3:
YueOHas TucHUIUIMHA BXOIUT B o01eo0pa3zoBatenbHbIi muki [TTIICC3.

1.3. lesun 1 TpeOOBAHUA K pPe3yabTATAM OCBOEHHS Y4e0HOM TUCUMIIJIMHBI:

B pesynbTaTte oOCBOCHHMS Y4yeOHOW MMCHMIUIMHBI OOYYAIONIMICS JOJIKEH
JNOCTUYb CIEAYIOIINE PE3YIbTAThI:

JIMYHOCTHBIE!

- OCO3HaHUE OOYYaIOIIUMUCS POCCUUCKOM TPaKJAHCKON HWJIEHTUYHOCTH;
TOTOBHOCTh K CAMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIPECICHUIO;

- HajgMyue MOTHBalMM K OOYYEHMI0O M JIMYHOCTHOMY Pa3BUTHIO;
1IeJICHANPABJICHHOE Pa3BUTUE BHYTPEHHEH MO3UIMU JIMYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX I€HHOCTEeW HaponoB Poccuiickonn denepannn, HCTOPUYECKUX H
HallMOHAJIBHO-KYJIbTYPHBIX  Tpagului, (QOpMHUpPOBAHME CHUCTEMBl  3HAUYUMBIX
LEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,  AHTUKOPPYINIIMOHHOTO  MHPOBO33PEHHS,
IPaBOCO3HAHMS, YKOJOTUUECKON KYJIbTYPhI, CHOCOOHOCTH CTaBUTh €U U CTPOUTH
KU3HEHHBIE TUIaHbI,

- c(hOpPMHUPOBAHHOCTh MPEJICTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHUS SIBJICHUNA U MPOIECCOB, UJIECSIX M METoAaX
MaTeMaTUKH;

— MOHUMaHWE 3HAYMMOCTU MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTMYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOIUMOM
U1 Oyaymien nmpodecCHOHAIBHOM JMeATeIbHOCTH, IS MPOAOJKEHUSI 00pa30BaHMs U
caMm000pa30oBaHus;

— OBJIQJICHUE MATEeMATHUYCCKUMHU 3HAHUSIMU U yYMEHHUSMHU, HEOOXOAMUMBIMH B
MTOBCEIHEBHOM >KU3HHU, I OCBOEHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JTUCIUIUINH U
JTUCITUTUINH TPOQPECCHOHAIBHOTO ITUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00JACTSX,
He TpeOyroUMX yriyOoJIeHHOH MaTeMaTUYeCKON MOITOTOBKH;

— TOTOBHOCTh MW CHOCOOHOCTH K OOpa3oBaHHWIO, B TOM  YHUCJE
caM0oOOpa30BaHMIO, HA NPOTSHKEHUU BCEHM JKW3HU; CO3HATENIBHOE OTHOIIEHUE K
HETMPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBUIO YCHEIIHOW MNpo(heCCHOHAIBHOU W
0OIIIECTBEHHOM JESITEIILHOCTH,

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOpPUYECKOM U
OTBETCTBEHHOU JESATEIbHOCTH;



— TOTOBHOCTHh K KOJUIEKTHBHOW pabOTE, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pazoBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENHLCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

— OTHOIIEHHE K MPOodheCcCUOHATBHOM eI TeIbHOCTH KaK BO3MOKHOCTH Y4aCTHs
B PpELICHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
poOJieM;

MeTanpeaMeTHbIe:

— YMEHHUE CAMOCTOSITEJIBHO OMPEIEIISATh UEIN AEATEIBHOCTA U COCTABIATD
IUIaHbl  JIESITEIBHOCTH;  CAMOCTOSITEJIBHO — OCYIIECTBIIATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JEATEIbHOCTD;

— WCMOJIb30BaTh  BCE  BO3MOXHBIE  pPECYpChl  JUISI  JOCTHXKECHUSA
MOCTABJICHHBIX 1EJIeH U pealu3aluu IJIaHOB JESTEIBHOCTH;, BHIOMpATH YCIHEUIHBIC
CTpaTEruu B Pa3IMYHbIX CUTYaIUSX;

- yMEHHUE MPOIYKTUBHO OOIIATHhCS M B3aMMOJIEHCTBOBATH B IIpoliecce
COBMECTHOM JEATEIbHOCTU, YUYUTHIBATH MO3UIIMU JPYTUX YYACTHUKOB JCSTEILHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOHPIUKTHL;

— BJIaJICHUE HABBIKAMH I103HABATEJIbHOM, y4€OHO-HMCCIIEIOBATEIbCKON U
IPOEKTHOM JESITENbHOCTH, HAaBBIKAMHU pa3pelieHuss MpodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aJ1ad,
MPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENIbHON HH(POPMAIIMOHHO-
MO3HABATEIIbHOW JEATEIBHOCTH, BKJIIOYAs YMEHUE OPHUEHTHUPOBATHCS B PA3JIMYHBIX
HMCTOYHUKAX HWH(OpMaIMu, KPUTHYECKH OIEHHUBAaTh M  HUHTEPIPETUPOBATH
nH(pOpMaIIIo, MOTYyYaeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMM CPEJICTBAMHU. YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTb CBOKO TOYKY 3PEHUSI, WUCIIOJb30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA; —
BJIaJICHUE HaBBIKAMH I1O3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWW, T'PAHUII
CBOETO0 3HAaHMS W HE3HAHMS, HOBBIX IIO3HABATENIBHBIX 33/lad U CPEACTB ISl X
JNOCTUKEHUS,

— LEJICYCTPEMJIIEHHOCTh B TOWCKaX W MPHUHATUU  PEIICHUH,
COO0pa3UTENBLHOCT, U HMHTYHUILIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUT;
CIOCOOHOCTH BOCITPUHUMATH KPAaCOTy U TAPMOHUIO MUDA;

npeaMeTHbIE:

1) yMeHue omnepupoBaTh TOHSATUSIMHU: OIpEACICHUE, aKCHoMma, Teopema,
CJIEICTBHE, CBONCTBO, IMPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbLHBIE (DOPMYIUPOBKY;
yMeHue (GopMyIHpoBaTh 0OpaTHOE W MPOTHUBOIOJIOXKHOE YTBEPXKIACHUE, TPUBOAUTH
MpUMEpPbl U KOHTPIPUMEPHI, HMCIOJIB30BATh METOJI MAaTeMaTUYECKOW HWHIYKIIUH;
MPOBOAUTL JIOKA3aTeNIbHbIE PACCYXKJCHHUSI TMpPU PEIICHHH 3aJa4d, OLICHUBATH
JIOTUYECKYIO MPAaBUIBHOCTh PACCYKICHUIA;

2) yMEHHE ONepUpOBaTh MOHITUSMH: MHOXKECTBO, IMTOAMHOKECTBO, OINEpallUU
HaJl MHO>KECTBAMM; YMEHHUE HMCI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCAHUS PEATbHBIX MPOIECCOB U ABJICHUM W MPU PEIICHUU 3a]a4, B TOM YHUCIIE U3
JIPYTUX y4eOHBIX IPEAMETOB;



3) yMeHue onepupoBaTh NOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad
Ha TUJIOCKOCTH;, YMEHHE 3aJaBaTb M OIHUCHIBATh rpadbl Pa3IMYHBIMU CIOCOOAMHU;
UCIOJIb30BaTh Tpadbl IpH pelIeHUH 3a/1ay;

4) ymeHue CBOOOJHO OINEpUPOBATh MOHATUSMHU: COUYETAHUE, NMEPECTAHOBKA,
YUCJIO COYETAHWM, YUCIO TEepPecTaHOBOK; OMHOM HBIOTOHA; yMeHHE NPUMEHATH
KOMOUMHATOPHBIE (PaKThI U PACCYKACHUS JIJISl pEIlIeHUs 3a/1a4;

5) yMeHue omnepupoBaTh MOHSATUSMU: HATYypabHOE YHUCIO, IIEJI0€ YHUCIIO,
OCTaTOK MO MOJIYJIO, PallMOHAIBFHOE YHCIO, UPPAIMOHATIBLHOE YHCIIO0, MHOXKECTBA
HATypaJlbHbIX, UENbIX, pPAlUOHAIBHBIX, JACUCTBUTEIBHBIX  YHUCEN, yMCHHE
MCIOJIb30BaTh; MPU3HAKU JCIIMMOCTH, HAMMEHBIIHA 00N AeTUTENb U HaUMEHBIIIEe
olmiee KpaTHOe, aidroput™M EBKiMIa TMpu pelieHuH 3aaad; 3HAKOMCTBO C
Pa3IMYHBIMH MO3UIMOHHBIMU CUCTEMAaMU CUHCIICHUS;

6) yMeHHE CBOOOJHO OMNEpPUPOBATh TMOHSATUAMHU: CTEMEHb C IEJIBbIM
noka3aTesleM, KOPEHb HaTypaldbHOM CTENEHH, CTENeHb C palUOHaJIbHBIM
[oKa3aTeleM, CTENEeHb C JCHCTBUTENBHBIM (BELIECTBEHHBIM) IIOKA3aTElEM,
jgorapudm yucia, CUHYC, KOCUHYC M TaHI'€HC [IPOU3BOJIBHOTO YUCIIA;

7) yMeHHE OIepUpOBaTh MOHATUAMHU:  TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHUHl M HEPAaBEHCTB,
pPaBHOCUJIBHOCTh ~ YpaBHEHMH,  HEPABEHCTB M  CHUCTEM,  pallMOHaJbHBIE,
UppanoHaIbHbIE, HOKa3aTeNbHBbIE, CTETICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKNE YpaBHEHHS, HEPABEHCTBA W CHCTEMbI; YMEHHE pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C TMOMOIIBIO PA3IMYHBIX MPHUEMOB; peIlaTh
YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C TMMapaMeTpOM; MPUMEHATh YypaBHEHUS,
HEPABEHCTBA, WX CHUCTEMBI MJIA DEIICHUS MaTeMaTHYeCKUX 3aJad M 3aJad |3
pa3IMYHbIX 00JACTEN HAYKU U pealbHOM KU3HU;

8) yMeHHe CBOOOJHO OINEpPUPOBATH MOHATUAMU: rpapuk (QyHKIMH, 0OpaTHas
byHKIMS, KOMMO3UIMS (YyHKUMMA, JUHEHHas (QyHKOus, KBaapaTuyHas (QyHKIHS,
CTeNEeHHass (YHKUMS C LEJIbIM I[I0Ka3aTejaeM, TPUTOHOMETPUYECKHE (PYHKIIMH,
oOpaTHBIE TPUTOHOMETPUUYECKHE (PYHKIMH, TOKa3zaTelbHas W Jorapupmuieckas
GyHKIIMY; yMEHHE CTPOUTh Tpaduku GYHKIUMA, BBIMIOIHATH MPEeoOpa3oBaHUs
rpa@ukoB (QyHKIHI; YMEHHE HCHOIb30BaTh Tpaduku GYHKIUNA Ui U3yHCHHS
IPOLECCOB U 3aBUCUMOCTEH MpHU PElIeHUH 3a7ad U3 JPYTuX y4yeOHBIX NMPEAMETOB U
U3 peajbHOW >KHU3HM;BBIpAXaTh (OpMyJlaMUd 3aBUCUMOCTH MEXIY BeEJIMYUHAMU;
yMEHHE CBOOOJHO OMEPHUPOBATh MOHATUAMH: YETHOCTHh (DYHKIIUH, TMEPHOIMYHOCTD
(yHKUMM, OrpPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH (YHKIUHU, OSKCTPEMYM
dyHKIIMH, HanOOJIbIIIee M HAUMEHbBIIIEE 3HAYCHNUS (QYHKIIMH Ha IPOMEXKYTKE; YMEHHUE
POBOAUTH HCCIIeJIOBaHWE (YHKIIMU; YMEHHUE HCIIOJIBb30BaTh CBOMCTBA U TpaduKu
byHKIUN Uil pelIeHUs ypaBHEHUM, HEPaBEHCTB M 3ajad C [apaMeTpamu;
U300pakaTb Ha KOOPAMHATHOW TUIOCKOCTM MHOXKECTBA pEIICHUM YypaBHEHHI,
HEPABEHCTB U UX CHUCTEM;

9) ymeHue CBOOOJHO OMEPUPOBATH TMOHATUSIMHU: TOCJIEIOBATEIHLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpUuYecKas  mporpeccus, OECKOHEYHO
yObIBaroIasi reoMeTpuyYecKas Mporpeccus; yMeHUe 3aaBaTh OCIE10BaTEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;



10) ymeHue onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTH (DYHKIIUU, ACUMIITOTHI
rpaduka (yHKIUU, IIepBas U BTOpas MPOU3BOJAHAA (YHKIMH, T€OMETPUUYECKUN U
(u3nyeckuil CMBICI TNPOU3BOJHOM, NepBOOOpa3Has, OMNPEIEIICHHBIM HWHTETpa;
YMEHHE HaXOJUTh ACUMIITOTHI rpaduka GyHKIUN; YMEHUE BBIUUCIAThH IPOU3BOIHBIE
CYMMBbI, IIPOM3BENIECHUS, YACTHOIO U KOMIIO3ULUHU (PYHKUIMH, HAXOJUTh ypaBHEHUE
KacaTenbHOM K Tpapuky (yHKIUU; YMEHHE HCIOJIb30BaTh IPOU3BOIAHYIO IS
UCCIIEIOBaHMsl (DYHKLIMM, JJI1 HAXO0KJIEHUS HAWIyYLIero pEeUIeHUs B MPUKJIAJHbIX, B
TOM YHCJIE COLUATBHO-IKOHOMUYECKUX M (PU3NYECKUX 3aJayax, Ui OIMpeleiIeHUS
CKOPOCTH M YCKOpPEHHS; HaXOJUTh IUIOMIAAd W 00beMbl (GUTYpP C MOMOUIBIO
MHTErpaja; MPUBOJHUTH MPUMEPhl MATEMAaTHYECKOTO MOJEIUPOBAHMS C MOMOILIBIO
muddepeHnnansHbIX YpaBHEHUM;

11) ymenue onepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSIKEHHBIE
KOMILIEKCHBIE YHUCJa, MOJYJb U apryMEHT KOMIUIEKCHOTO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4YHCeNl (FeoOMEeTpUYecKasi, TPUTOHOMEeTpUYecKas M ainreOpanyeckas);
YMETh MPOU3BOAUTH apu(METHUYECKUue JCHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IPUBOJUTH IIPUMEPHI UCIIOIB30BaHNS KOMIUIEKCHBIX YHCEIT;

12) ymeHue cBOOOAHO ONEpPUPOBATH MOHATHSIMH: CpefHee apupMETHUECKOE,
Me/aMaHa, HauOoJIblllee U HauMEHbIIEEe 3HAUCHUs, pa3Max, JUCHEepPCUs, CTaHIapTHOE
OTKJIOHEHHE U1  OINHCAHMS  YHUCIOBBIX  JAaHHBIX; YMEHHE  HCCIEI0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C INPUMEHEHUEM IrpaUuecKux METOJI0B U
ANIEKTPOHHBIX CPEACTB; TIpaUUECKd MCCIEI0BAaTh COBMECTHBIE HAOIIOACHUS C
IIOMOUIBIO THArpaMM PAaCCEUBAHUs U JIMHEMHON PETPECCHUN;

13) ymeHre HaXOAUTh BEPOSITHOCTU COOBITUI C UCIIOJIB30BAHUEM I'paPUUECKUX
METO/IOB; MPUMEHATh MJisl peleHus 3agad (OpMyJIbl CIOXKEHUS M YMHOKEHHUS
BeposITHOCTEH,  (opmyly  MOJHOM  BeposTHOcTH,  (Gopmyny  bepHyim,
KOMOUMHATOpHbIE (PaKThl U (POPMYJIbI; OLEHUBATH BEPOSITHOCTU PEATbHBIX COOBITUA;
YMEHUE ONEPUPOBATh IOHATUSMH: CIydaiiHass BEJIWYMHA, PpacCHpeAciICHHE
BEPOSITHOCTEW, MaTEMAaTHYECKOE 0KUIAHHUE, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE
CllydaiilHOM BeNWYUHBI, (YHKIUM pacHpeleleHus W IUIOTHOCTH PAaBHOMEPHOIO,
[IOKA3aTeJIbHOIO U HOPMAJIBHOI'O PacHpelesIiCHUI; YMEHUE HCIIOIb30BaTh CBOMCTBA
U3YYEHHBIX pacCIpEeAesICHUN Ul PELICHUs 3a]1a4; 3HAKOMCTBO C NOHSATHSIMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEIOBAaHUM; YMEHUE IPUBOIUTH PUMEPDI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOJHO ONEPUPOBATH MOHATHSMHU: TOUYKA, MpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yIOJI, ABYIPAHHBIA YyIOJI, TPEXIPAHHBIN yrod,
nepeceKarorecs, napajielibHble U CKPEIIMBAIOLINEC MpsMble, MapajuieIbHOCTh U
NEPHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXIy MPSMBIMHU, YIOJ MEXIY
OpsIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh MpU
pelIeHnH 3aa4 M3y4YeHHbIe (PAKThI U TEOPEMbI TUIAHUMETPUHU; YMEHHE OLEHUBATH
pa3Mepsl OOBEKTOB B OKPYXKAIOLIEM MHPE;yMEHHE OIEpPUpPOBaTh MOHITHIMHU:
MHOT'OIPAHHHMK, CEYEHHWE MHOIOTPAaHHWKA, NPaBUJIbHBII MHOIOTPaHHHK, MpH3Ma,
nupaMuja, (Gurypa M TMOBEPXHOCTh BpaIllEHUs, LUWIMHIP, KOHYC, mmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHYCa M UWIMHAPA, MapajuieJIbHbIE OCH WIH
OCHOBaHUIO, CEUEHHUE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, MWIMHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHHE MHOTOTpPaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpHI U
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MIOBEPXHOCTU BpAICHMs, WX CEYEHHs, B TOM YHCIE C MOMOULIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHME MPUMEHATh CBOMCTBA T€OMETPUYECKUX (PUTYpP, CaMOCTOSTEIHHO
bopMyIHpOBaTH OMpeIeNICHUs U3y4YaeMbIX (PUTYp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYEeCKUX (GuUryp, oOOCHOBBIBATh WJIM ONPOBEpPraTh MX; YMEHUE
OPOBOJUTH KiacCUPUKALMIO (QUTYp MO pa3Iu4yHbIM TPHU3HAKAM, BBITOJHATD
HE0OXO0IUMBbIE JOTOTHUTENIbHBIE TOCTPOCHHUS;

15) ymeHue cBOOOJHO OMEPUPOBATH MOHITHAMU: IUIONIAAb (DUTYpPBI, 00BEM
¢Gurypsl, BeTUYMHA YIJa, PACCTOSHUE OT TOYKU JIO IMJIOCKOCTH, PACCTOSTHUE MEXIY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAaab CcQephl, IUIOMIAIb
MOBEPXHOCTM  NHpaMUAbl, MNpPU3MBL, KOHyca, UWIUHApPA, 00beM  Kyoa,
MPSAMOYTOJIBHOTO NapaJlyIeNIeNuIe1a, TUPAMH/IbI, IPU3MbI, LIMJIMH]Ipa, KOHYyCa, 11apa;
YMEHHE HaXxOUTh OTHOIIEHUE 00HEMOB MOI00HBIX (DUTYD;

16) ymenue cBOOOJHO ONEPUPOBATH MOHITUSIMU: JBUKECHHUE, MapaslieIbHBIN
HEPEHOC, CUMMETpPHUsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, peoOpa3oBaHue
1010011, MoJI00HBIEC (DUTYPBI; YMEHUE PACIO3HABATH PABHBIC U MOJI00HBIE PUTYPHI, B
TOM 4HCJIE B MPUPOJNE, HCKYCCTBE, APXUTEKTYpE; YMEHHME HCIOJb30BaTh
r€OMETPUYECKHE OTHOILIEHHUS, HaXOIUTh N€OMETPUUYECKUE BEJIWYUHBI (UIMHA, YTOJ,
iomaap, o0beM) NpU pEIICeHWU 3a7ad M3 JPYrHMX Yy4eOHBIX HPEIMETOB U U3
peanbHON KU3HU;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSMU: MPSMOYrOJbHAs CHCTEMA
KOOpPJIMHAT, BEKTOP, KOOPJIWHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOMU3BEJICHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsipHOE
MIPOU3BEJICHUE, BEKTOPHOE MPOU3BEIACHUE, YroJl MEXIy BEKTOpPAMH; YMEHHE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ JJIS PELIEHUS T€OMETPUYECKUX
3a/1a4 U 3a]a4 APYrux y4yeOHbIX MPEAMETOB; ONEPUPOBATH MOHATUAMU: MaTpulia 2x2
1 3x3, onpeaenuTeNb MAaTPULBI, TEOMETPUUECKUAN CMBICIT ONIPEACITUTENS;

18) ymeHue MoAEIMpPOBaTh peajbHbIC CHUTyallUM Ha S3bIKE MATEMAaTHUKH;
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA W HMX CHUCTEMBI IO YCJIOBHUIO
3aJla4yM, UCCIIEI0BATh MMOCTPOCHHBIE MOJIEIH C MCIOJIb30BAaHUEM ammapaTa anareopsl,
UHTEPIPETUPOBATh MOJYYEHHBIH pe3yJbTaT; CTPOUTh MATEMAaTUUYECKUE MOJEIU C
MOMOIIBI0O TEOMETPUYECKUX TIOHSITUN W BEIWYWH, pEIIaTh CBA3aHHbIE C HUMHU
OPAKTUYECKUE 3a/laud; COCTABJISITH BEPOATHOCTHYIO MOJENIb W HWHTEPIPETHPOBATH
MOJIYYEHHBIN PE3yJIbTaT; peliaTh NPUKIAIHBIE 33/1a4M CPECTBAMU MATEMATUYECKOTO
aHaju3a, B TOM YKCJIE COLUATbHOAKOHOMUYECKOTO ¥ (PU3UYECKOTO XapaKTepa;

19) yMeHue BbIOMpPATHh MOAXOASAIIMI METO [JIsl PELICHUs 3a/la4; TOHUMaHHUe
3HAYUMOCTH MAaTE€MaTUKU B U3YYEHUM MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
SBJICHUM; YMEHHE paclO3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMAaTHKH B MCKYCCTBE,
YMEHHUE IPUBOAUTH IIPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTU4ECKON HAYyKHU.

1.4. Koiu4ecTBO 4aCOB HA 0CBOEHHE MPOrPaMMbl Y4e0OHOM M CHUNINHBI:

MaxkcumanbHON yueOHOM Harpy3ku oOyuaroierocs:288 Jaca, B TOM 4HcIe:

00s13aTeNbHON ayIUTOPHON yueOHOM Harpy3ku odyudaromerocs 234 yaca;

camocTosiTeNbHas paboTa oOydaromuxcs 54 yaca.



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcuMajibHasi ydeOHasi Harpy3Ka (Bcero mo nporpaMme JAuCHUIINHBI) 288
O6s13aTesibHAsI ayUTOPHAsI ydeOHAasi HATpy3Ka (Bcero) 234
B TOM YHCIIE:
JICKIIMH, YPOKH 214
MIPAKTUYECKHE 3aHATUS 20
CamocTtosiTe1bHAas padoTa 00y4alOImMXCs: o4
[TpomexyTouHas aTTectanus B popme:
| cemectp - ndx ; Il cemectp - sx3ameH




2.2 TemaTn4yeckui JIAH U cofep:kaHue ydyeOHoi qucuunanabiO/l.03 MartemaTnka

HaumeHoBaHue Conep:xanue y4yeOHOro MaTepuaJa, JadopaTopHblie U Oo0bem YpoBeHb Koabl komnereHuuii,
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAs padoTa 4acoB OCBOCHMA ¢popmupoBanuio
o0yuarouerocsi, Kypcopasi padéora (IpoeKT) (eciu npedycmompensi), KOTOPBIX
HHbIe BU/bI y4e0HOH paboThl B COOTBETCTBHH C Y4eOHBIM IJIAHOM crnocodcTByer
3JIEMEHT
NMPOrpamMMbl
1 2 3 4 5
Pasnen 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 30 JInuHoCTHBIE,
Tema 1.1 Copnepxxanue y4yeOHOIro MaTepuasia 14 MeTalpeAMETHBIE U
Hean " 3aga4u | [lens u 3aaun MaTeMaTUKU IIPU OCBOCHHUH CTICIIMAIBHOCTH. 4 1 MpEIMETHbBIC
MaTeMaTHKHU npu | YucnoBble MHOXeCTBa. Apu(pMeTHYEeCKHe OIepalud Ha YHCIOBBIX KOMIICTCHLIY B
OCBOCHUM MHOecTBax. JleMcTBUsI HaJ MOJOKUTENbHBIMU M OTPULIATEIbHBIMU COOTBETCTBHHU C
cnenquajJbHocTH. Ymcaa | yucnamu, ¢ OOBIKHOBEHHBIMHM M JECATHYHBIMH JIpoOsMHu. JIeHCTBUS CO ®I'OC cpennero
U BbIYHCJICHUA CTeNEeHsIMH, (POPMYIIbI COKPAILIEHHOT'O YMHOKEHHS. o0miero o0pa3oBaHus,
CamocrosiTeibHas padora o0yyarommxcaNel 10 3 YTBEPKACHHOIO
HevictButenbHble  uncina. KowmruiekcHble uwucna. [lelictBus  Hax MpUKa30M
KOMIIJIEKCHBIMU YHCJIaMHU. Munmucrepcrsa
CrniocoObl peleHusl TUHEHHBIX ypaBHEHUN M HepaBeHCTB. KBajparHbie 00pa3oBaHKs U HAYKH
YpaBHEHUSA P® or 17.05.2012 Ne
[TpuOn>KeHHbIe BHIYMCIEHUS! M BBIYMCIUTENbHBIE CPEACTBA. 413
Tema 1.2 Copepxanue yueOHOIro MaTepuasa 6
YpaBHeHnus U | YpaBHeHus. Buzabl ypaBHeHuil (JuHeilHble, KBaJpaTHbIE, APOOHO- 6 1
HEPaBEHCTBA JUHEWHBIE), cnocoObl uX peuieHus. HepaBeHncTBa. (JIMHEHHBIE,
KBaJIpaTHbIE, IPOOHO-TMHEHHBIE), CIOCOOBI UX PEIICHUSI.
Tema 1.3. Copnepxanue y4eOHOIro MaTepuasa 2
IHousitue npouenra. | [loustue mnpouenrta. IIpocTeie mNpoIEHTH, pa3HbIE CIOCOOBI UX 2 1
IIpouenTHbIC BbIUNCIEHUs.. OCHOBHBIE COOTHOILIEHWS HAa IPOLEHTHBIE DPACUETHI.
BbIYHCJICHHS. HaxoxneHue mnpoueHTa OT 4YMciIa M YWCiIa 10 €ro IMpOIEHTY.
CocraBieHre NPOLEHTHOIO OTHOIIEHHSI.
Tema 1.4. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJEPKAHNE 4
IIpouenTHbIC [Ipocteie u cnoxHble NpoueHThl.DOpMysla HAYUCIEHUS «CI0XKHBIX 2 1
BbIYMCJICHUS B | IPOLIEHTOBY», (hopMyJa MPOCTOr0 MPOLEHTHOro pocta. IlporeHTHbIe
npogeccuoHaJIbLHBIX BBIUMCJICHHSI B TPO(ECCHOHAIBHBIX 3a/1a4ax
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3aJavax IIpakTyeckoe 3ansaTre Ne 11IpocToii 1 CI0XKHBINA IPOLEHTHBINA POCT 2
Tema 1.5 Conep:kanue y4eOHOT0 MaTepuaJia 4
Yucaa u BBIYUCIEHHUS. | Bpluucienus W NOpeoOpasoBaHWs. YPaBHEHUS W HEPABEHCTBA. 2
YpaBHeHust M | HaxoKaeHue IpOoLEeHTa OT YKUCJIA U YKCJIA 10 €r0 IPOLICHTY.
HEpaBeHCTBA. IIpakTnyeckoe 3ansiTue Ne 2 YpaBHEHHUS U CHUCTEMbl YpPaBHEHUU. 2
IIpouenTsr. HepasenctBa. Mcnonp3oBanue cBOMCTB U TrpadukoB (QYHKIMNA IpH
Pemenne 3a1ay. pEUICHUH YPABHEHUI 1 HEPABEHCTB.
Pasznen 2. Kopuu, crenenu u jorapupmbl. CTeneHHas, nokas3arejbHas U jJorapupmuyeckas 52 JInuHOCTHBIE,
pynkuun MeTaIpeAMETHBIE U
Tema 2.1 CsoiicrBa | Conep:kanue yueOHOro MaTepuajia 4 IIPEIMETHBIC
CTENEeHU ¢ | Crenens ¢ MPOU3BOJIBHBIM JEHCTBUTEILHBIM IOKA3aTEIIEM. CBoiicTBa 4 KOMIICTCHIINU B
PalMoOHAJbHBIM M | CTEIICHH C JCUCTBUTEILHBIM IIOKa3areneM. lloHsaTue cremeHu c COOTBCTCTBHHU C
AeHCTBUTEIbHBIM panuoHaNbHbBIM MOKa3zareneM. (CBOMCTBA CTENEHH C PallMOHATBHBIM ®I'OC cpennero
NOKA3aTeJISIMH. MIOKAa3aTeJIEM. oOuiero o0pa3oBaHus,
Tema 2.2, Kopnu | Coagep:xanue yueOHOro MaTepuaJia 12 YTBEPKICHHOIO
HATYpPaAJIbHOM cTeneHu U3 | [loHsTHE KOPHS N-OW CTENEeHHM M3 JeHCTBUTENbHOTrO uncia. CBolcTBa 4 HIpUKa3oM
YyHcejda M HMX CBOMCTBA. | KOpHSA n-0il creneHu. CBA3b KOpHA N - M CTENEHU M PalMOHAIBHOU Munnucrepcrsa
IIpeoOpa3oBanue crenenu. [Ipeobpa3zoBaHue HPPALMOHAIBHBIX BBIPAKECHUN 00pa3oBaHms 1 HAyKN
BBIPAKEHHH € KOPHSAMH |CamocTOosITeIbHAsK padoTa o0y4yaromuxcsaNe2 8 P®D ot 17.05.2012 Ne
N-0ii CTenmeHu Beimonnenne npeoOpa3oBaHUil  BbIpaK€HUI, TNpPUMEHssI CBOWCTBA 413
creneHer.  V3BiedeHne KOpHS N-M CTENEHW M3 YUCIAa HAa OCHOBE
onpenenenus. HaxoxxaeHue 3HaueHUs Jorapu@MoOB Ha OCHOBE
ONpEJICTICHUSI.
Tema 2.3. Crenennas | Conep:kanue yueOHOro MaTepuajia 6
¢byHkuusi, ee CBOMCTBA. | CrereHHbIC byHKIMH, X CBOMCTBA U Tpaduku. OyHkuu y = VX, ux 6
Pemenne cBoiictBa M Tpaduku. MppanroHanbHBIE ypaBHEHHUsS, COJAEpIKAIUE
HPPANUOHAIBHBIX onuH panukan. HppanmoHanbHBIE YpaBHEHHUs, cojepkamue Ooree
YPaBHeHHii OIHOTO pajJuKaja M paguKalbl C Pa3HbIMU II0KA3aTEJSIMA KOPHS.
PaBHOCHIIBHOCTH HppaIIMOHATILHBIX YpaBHEHUN. METOIbI MX pelIeHMUs.
Tema 2.4. | Conepxanue y4eOHOIo MaTepuaJa 8
IMoka3arenbHasn Ornpenenenne mMoka3aTeabHOW (QYHKIIMM U €€ CBOMCTBA. 3HAKOMCTBO C 8
(ynkuus, ee CBOMCTBA. | IPUMEHEHUEM TIIOKa3aTelbHOM (yHKIMHU. PerieHue mokazaTelbHBIX
IHokazaTenbHbIE ypaBHEHUH METOJIOM ypaBHHMBAHHMS TMOKa3aTeJIeld, METOJOM BBEICHUS
YPaBHEHHS M | HOBOM  MEpeMEHHOHM, (YHKIHOHATIBHO-TPAQUUECKUM  METOOM.
HepaBeHCTBa Pemenne mpocTelnx NoKa3aTeabHbIX HEPABEHCTB
Tema 2.5. Jlorapu¢pm | Conep:kanue yueOHOro MaTepuaa 6
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yuca. CpoiicTBa | Jlorapudpm  umcna. OcHOBHOE  JIOrapu(MUYECKOE  TOXKIECCTBO. 6
Jorapudmosn Brruncnenue norapupma no onpenenenuto. CpoiicTBa norapudmos.
Hecartuunple W HaTypaibHble Jjorapudmsl. [lpaBuna peWcTBUil C
aorapudpmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.
Tema 2.6. Copnepxxanue yueOHOIro MaTepuaJa 8
Jlorapudmuueckasn Jlorapudpmuueckass  GyHKiMs W ee  cBoicrtBa.  IloHsTHE 8
¢pyHkums, ee cBoiicTBa. norapudmuueckoro ypaBHeHHs. Ormnepanusi NoTeHIHpoBaHUSA. Tpu
Jlorapudgmuyeckue OCHOBHBIX  METOJa peleHHs JorapupMHUUECKUX  ypaBHEHMH:
ypaBHeHMUH, (GyHKIMOHATBHO-TpAQUUECKH, METOJ] NOTEHIMPOBAHUS, METOJ
HEPAaBEHCTBA BBEJICHUs HOBOH mnepemeHHoW. Ilpocreiimne norapudmuyeckue
HEPABEHCTBA.
Tema 2.7 Jlorapudpmsbl B | Cogep:kanue yueOHOro MaTepuaJia 2 JInuHoCTHBIE,
npupoJe U TeXHUKe [Tpumenenne norapudma. Jlorapupmudeckas cnmpans B npupoxe. Ee 2 MeTanpeaMETHbIE U
MaTeMaTHYECKUE CBOICTBA IpeIMETHBIE
Tema 2.8 Pemenue | Conep:xxanue yueOHOTro MaTepuaJia 6 KOMIICTCHIIMY B
3ajad. Crenennas, | CrernenHas, okazarenbHas U Jorapudmudeckas ¢yHkuuu. Pemenue 2 COOTBETCTBHH C
nokasaTe/bHas M | ypaBHEHHil ¥ IPOCTEHIINX HEPABEHCTB ®I'OC cpearero
JorapupmMugecKas IpakTu4eckoe 3anaTue Ne 3Mccnenosanue Gpynxiuu. I[loctpoenue u 4 obmuiero oOpasoBaHusl,
byHKuun npeoOpa3oBaHus rpa@uKoB GYHKIMN C HCIOJIB30BAHUEM UX CBOMCTB. YTBEPXKIICHHOTO
Pa3nea 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GQyHKIUM 34 IIPHKAa30M
Tema 3.1 Copepxanue yueOHOIro MaTepuasa 4 Munncrepcrsa
Tpuronomerpnueckue Panunannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hauaida KOOpPJAUHAT. 4 00pa3oBaHus 1 HAYKH
pyHKkIMH OnpeneneHue cuHyca, KOCHHYCAa, TaHI€HCA W KOTAHIEHCA. 3HAKU P® ot 17.05.2012 Ne
NPOU3BOJILHOIO yria, | cuHyca, KOCHMHYCa, TaHI€Hca W KOTaHIeHca I10 YEeTBEPTSAM. 413
yucjaa 3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM
OJIHOTO U TOTO K€ yria
Tema 3.2 OcnoBHble | Conep:kanue yueOHOro MaTepuajia 6
TPUTOHOMETPUYeCKHUe OCHOBHBIE TPUTOHOMETpPUYECKHE TOXJecTBA. DOpPMyNbl CII0KEHHUS. 6
TOK/AECTBA. CuHyC, KOCHUHYC, TaHT€HC U KOTAHI€HC YIJIOB o0 U — o. Dopmyssl
IIpeoGpasoBanus npuseneHus. Popmynsl IBOMHOTO yriaa. @opMyIibl TOJIOBUHHOTO YITIA.
NpocTeHuxX [IpeoOpa3oBanue CyMMbl  TPUTOHOMETPUYECKMX  (YHKUMH B
TPUTOHOMETPUYECKUX npoussenenue. IlpeodbpazoBanue mpousBeieHns TPUTOHOMETPHUECKUX
BbIPasKeHUH. GyHKIUH B CyMMY.
Tema 3.3 Copepxanue yueOHOIro MmarepuaJia 10
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Tpuronomerpnueckue OO6nacTp omnpeneneHuss 1 MHOKECTBO 3HAYEHUI TPUTOHOMETPHUYECKUX 6
(GyHKIMHU, HX CBOMCTBA M | QYHKIUI. YeétHoCTb, HEUYETHOCTD, MEPUOJUYHOCTD
rpaguku Tpuronomerpuueckux Qynkiuii. CBoiictBa U rpapuku QyHKIUN y =
COS X, y = sin X, y = tg X, y = ctg X. C:xarue u pactsxeHue rpaduxkon
TPUTOHOMETPUUYECKHUX (PYHKIUH.
IIpeoOpazoBanue rpa)uKOB TPUTOHOMETPUUYECKUX (DYHKITUMA
CamocrosiTeibHas padoTa o0yuarommxcsaNe3 4
N3rorornenue madi10HOB, rpad@uKoB GyHKIMH y = sin X, y = COS X, y =
fg X,y =ctg X
Tema 3.4 OoOparnsbie | Cogep:kaHue yueOHOIro MaTepHaJia 4
TPUTOHOMETPUYeCKHue ApKCUHYC, apKKOCHHYC, AapKTaHT€HC U apKKOTAaHT'eHC YHucIia. 4
pyHxunun Ob6parnble Tpuronomerpudeckue GyHkuun. Mx cBOHCTBa U rpaduKu.
Tema 3.5 Coaep:xanue yueOHOro MaTepHaJia 6
Tpuronomerpnueckue VYpaBHeHHE cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X 6
YPaBHEHHS U | = a. Pemenue TpUrOHOMETPUYECKUX YpPABHEHUH OCHOBHBIX THIIOB:
HepaBeHCTBa IPOCTEHIINE TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIIMECS K
KBaJIpaTHBIM., PEIIAEMBbIE Pa3JI0)KEHUEM HA MHOKUTENH, OJHOPOIHBIE.
IIpocreiimye TpPUroHOMETPUYECKUE HEPABEHCTBA.
Tema 3.6 Pemenne | Conep:kanue yueOHOro MaTepuajia 4
3ajgad4. OcHoBbl | [IpeoOpa3oBaHue  TPUTOHOMETPUUECKUX  BbIpakeHUH. Pemenue 2
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHMM W HEPABEHCTB, B TOM YHUCIE C
Tpuronomerpuyeckue MCIIOJIb30BaHUEM CBOWCTB (DYHKIUMN
byHKkumnu IIpakTyeckoe 3ansaTue Ne 4OCHOBHBIE NOHATHS TPUTOHOMETPHH. 2
OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAeCcTBa. Perienue 3aau
Pasnen 4. DiieMeHTHI TeOPUH BEPOATHOCTEH
Tema 4.1 CoOrbiTre, | Comep:kaHue y4eOHOTO MaTepHAJa 8
BEPOSTHOCTh COOBITHSA. | DIeMEHThI KOMOMHATOPHKH (pa3MEICHHUs, TIEPECTAHOBKH, COUCTAHUS). 8
Cnoxenne u ymHoxeHue | Coobitusi. Bumasl coObiTuii. Knaccuueckoe omnpezeneHne BEpOSTHOCTH
BEpPOSITHOCTEN coObITHsL. TeopeMbl ClOKEeHUsT BEpOSITHOCTEH. Y CIOBHASI BEPOSTHOCTb.

3aBUCHMMBIE M HE3aBUCHUMBbIE COOBITHS. TeopeMbl YMHOXEHHS
BEpOATHOCTEH. BrlunciieHne BEpOSITHOCTH COOBITHUSI C MPUMEHEHUEM
dopmyn komOuHaTOpukH. PemieHue 3agad  Ha  KIacCHYeCcKOe
OIlpeieIeHue BEpOSATHOCTU. PelieHne 3aau Ha TEOpeMbl CIOKEHUsS U
YMHOKECHUS BEPOSITHOCTEH.

2 cemecTp

JImgHOCTHEIE,
MeTaIpeAMETHBIE U
MpeAMETHBIC
KOMIIETEHILIMH B
COOTBETCTBHUU C
®I'OC cpennero
oO1mrero o6pa3oBaHus,
YTBEP>KI€HHOTO
MIPUKA30M
MuHucrepcTBa
o0Opa3oBaHMs U HAyKH
P® ot 17.05.2012 Ne
413
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Tema 4.2 BepositHOCTH B

Conep:xaHue yueOHOIro MaTepuasa

npodeccuoHaIbHBIX IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

3ajavax OTHOCHTENBHAS 4YacTOTa COOBITHSA, CBOHCTBO €€ YCTOWYHBOCTH. 4
Cratuctuueckoe ompeseneHue BepoATHOCTH. OlieHKa BEpOSITHOCTU
COOBITHUS
IIpakTnyeckoe 3ansaTHe Ne SPenieHue mnpakTHYECKUX 3ajad Ha 2
HAXO0XJ/ICHUE BEPOSATHOCTH COOBITHS MU  YHUCIOBBIX XapaKTEPUCTHK
JIUCKPETHOM CITy4ailHO BEJTUYUHBI.

Pa3nea 5. Ilpon3Boanas u nepsoodpasHasi pyHKuMHU 76

Tema 5.1 Coaep:xxanue yueOHOro MaTepuaJia 22

IocaexoBaTe bHOCTH. YuciioBble MMOCIEAOBATCIBHOCTH: OMNPEICICHUE, CIIOCOOBl 3aTaHus, 8 JIM4HOCTHBIE,

IlousiTue nmpenesa BUABl. ApudmMernueckass 1 TeOMETpHUYECKasi MPOrPECCUU, UX CYMMBL. METaNpEeIMETHBIC U
[TocnenoBarenbHOCT, KaK (YHKIMS HATYpaJbHOTO apryMeHTa. peIMeTHbIC
CymmupoBaHue mnociefoBarenbHocTell. beckoHeuHo Ooubline U KOMIIETEHIIUH B
OECKOHEYHO MaJibie BEJTUYHHBI. [Tonsitue 0 npenene COOTBETCTBHH C
nocyenoBareabHOCTH. [lonsTue npenena GyHkuuu B Touke. OCHOBHOM ®I'OC cpennero
cnoco0 BelYMcIeHUs npesenoB. [ToHsTHe HeonpeeIeHHOCTH. o0riero oopa3oBaHus,
CamocrosiTe/ibHas padoTa o0yuawmuxcsaNed 14 YTBEPKJICHHOTO
CocraBneHue ypaBHEHHUs KacaTelbHOW K Tpaduky QyHKIUH. IIPUKA30M
Borunicnenue npon3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHH. MunucrepcTBa
[TprMeHeHne MPOU3BOAHOM K HCCIeNOBaHUIO (YHKIUN U TOCTPOEHUIO 0o0pa30BaHus U HAYKU
rpauKoB P® ot 17.05.2012 Ne

Tema 5.2 TlousiTue Conep:xanue y4eGHOro MaTepuasia 6 413

Npou3BOAHON. POPMYIIbI | [[pupamenne  apryMeHTa. Ilpupamenwe  (QyHKIMH.  3ajaun, 6

u npasujia MPUBOASAIINE K MOHSATHIO MPOU3BOAHON. OmipeneneHrne Mpou3BOIHOM.

nuddepeHunpoBanus Anroput™ OTBICKaHUS MIPOU3BOAHOM. Dopmyiibl
muddepenumponanus. [Ipasuna muddepenuuponanus. [IpoussoaHbie
BBICILINX MOPSIIKOB.

Tema 5.3 | Conep:xkanue yueOHOro MaTepuajia 6

I'eomeTpuueckuit u | 'eomerpuueckuii u ¢puszndyeckuil cMbica mpou3BoaHONU. OmnpeneneHue 6

puznyeckui CMBICJI | KacaTelabHOU K rpadpuky QyHKIUU. AITOPUTM COCTABIIEHUS YPaBHEHUS

NPOU3BOIHOMH KacaTenbHON K rpaduky pynkuun y=f(x).Haxoxnenue ckopoctu s
mporiecca, 3a1aHHoro (hopMyIion u rpaduKom.

Tema 5.4 Iloustue o | Cogep:xanue y4eOHOro Mmarepuasa 8

HeNpepbIBHOCTH [Tonsitue HenpepbiBHON QyHKIMU. CBOHCTBAa HEMPEPHIBHON (DYHKITHH. 8

Ppynkuum. Meton | CBsi3b MEXAy HEMPEPHIBHOCTHIO M AU(PHEPEHIINPYEMOCThIO (DYHKITH
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HHTEPBAJIOB

B TOYKC. AJIFOpI/ITM pelICHNA HCPABCHCTB MCTOAOM MHTCPBAJIOB.

Tema 5.5. UccaenoBanue
(pyHkuuii m mocrpoeHue
rpagukos.

Conep:kanue y4eOHOT0 MaTepuaJia

Bospactanue u yOwbiBanue (GYHKIIMH, COOTBETCTBHE BO3PACTaHUS U
yObIBaHUs (PYHKIIMM 3HAaKy MPOU3BOJHOW. DKCTpEeMyM (DYyHKIUH.
3amaun Ha MaKCUMyM M MHUHUMYM.BBINyKJIOCTb, BOTHYTOCTb, TOYKH
nepernba.  AJTOPUTM HCCIIEAOBaHUS (YHKIHUU M IOCTPOCHUS €¢
rpaduka C MOMOMIbIO MPOU3BOTHOM.

Tema 5.6 Haxoxnenune | Conep:kanue yueOHOro MaTepuajia 4
ONTHUMAJIBHOIO IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME
pe3yjJbTata ¢ nomoumplo | Hanmensmee wu HawbOosbmiee 3HaueHue ¢yHKuu. [IpumeneHne 2
NPOU3BOIHOH B | IPOM3BOJHONM Ui OTHICKAHUS HAWMOONBIIEr0O W HAMMEHBIIETO
NPAKTHYeCKHUX 3a1a4aX | 3HAUYCHUI HEeNpephIBHON (YHKIIMU HA OTPE3KE.
IpakTnueckoe 3ansitue Ne 6 [locnenoBarenbHocTu. [IponsBoiHas. 2
Tema 5.7 Coaep:xanue yueOHOT0 MaTepHaJia 16
IlepBooOpa3nas [TonsiTue mnepBooOpazHoit u wuHTerpana g Gyakuun  y=f(x). 4 JInynoctHbIE,
(pynkuun. Heonpenenennpiii wunrerpan. Tabmuuma wuHTerpanos. CBoiicTBa METaNpEeIMETHBIC U
Heonpenesennbii HEONpEAEIEHHBIX MHTErpangoB. M3ydeHue mpaBuiia BBIYUCICHUS IIpeIMETHBIE
HHTerpaji nepBooOpa3Hoil. Berunciienne HeonpeieeHHbIX HHTErpaioB. KOMIIETEHIIUH B
CamocrositeibHast  pabdora oOyuarommxcaNe S Beruncnenue 12 COOTBETCTBHH C
nHTerpanoB.HaxoxaeHue mionaaei KpuBOJIMHENHBIX TPANCIUN. @I'OC cpennero
Tema 5.8 Onpenenennnlii | Cogepskanue y4eOHOro MaTepuaa 4 obmuiero oOpasoBaHusl,
HHTerpal. ®opmyaa | [Tonsarue onpeaenéHHoro uurerpana. I'eomerpuueckuii 1 Gpusnueckuii 4 YTBEPIKICHHOTO
Hprorona — JleitOnuua. | cmpicn  ompeaeneHHoro  uHTerpana.CBoiicTBa  ONpeAeTIeHHBIX MPpUKA30M
Iinomwans VHTETPAJIOB. BBIYMCIEHHE ONpENENeHHbIX HHTErpanoB. Popmyia Munncrepcrsa
KPHUBOJHMHEHHOU Hriotona — JleiiOHuna. Pemenue 3amau Ha NpUMEHEHHE MHTErpaja 00pa3oBaHNUs M HAYKH
Tpamneuum. JUISl BBIYMCJIEHUS TUIOIIA AU KPUBOJMHENHON Tpanenuy. P® or 17.05.2012 Ne
Tema 5.9 Pemenue | Conep:xkanue yueOHOTro MaTepuaJia 4 413
3aga4. Ilpomssoanas u | @opmynsl U npaBuna nuddepenupoanud. McenenoBanue pyHKuni 2
nepBoodopazHas C TOMOIIBI0 TPOU3BOMHON. Hambosbiiee M HauMEHbIIEe 3HAYCHUS
(pynknun. ¢bynkuuu. Beruncienue nepoobpasHoit. [Ilpumenenue neppooOpa3Hoit
IIpakTuueckoe 3ansaTue Ne 7IlepBooOpasnas u unrerpan. @opmyna 2
Hrerotona-JleliOuua.
Pa3znen 6. KoopanHarsl M BeKTOpPHI B ipocTpaHcTBe. [IpsiMbie M MJ10CKOCTH B IPOCTPAHCTBE. 34
Tema 6.1. OcHoBHbIe | Conep:kaHue y4eOHOr0 MaTepuaa 6
NMOHATHSA CcTepeoMeTpuu. | OCHOBHBIE TOHSTHS CTEpeoMeTpuu. TOYKH, TpsSMble M IUIOCKOCTU 6
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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
(YMHOKE€HHE BEKTOpa Ha YMCIIO, CIOXKEHHE U BBIYUTAHHE BEKTOPOB).
CkansipHoe mpousBeneHue BeKTopoB. [Ipocreiimme 3agaunm B
KOOPJMHATAX.

Tema 6.2. [Ipsimasi u Conep:kanue y4eOHOT0 MaTepuaJia 6
IUIOCKOCTh B OcHOBHBIE CBOMCTBA IUIOCKOCTH. B3anMHOE pacrnosokeHue MpsiMbIXB 6
NPOCTPAHCTBeE. npocTtpascTse. Ilepecekaromuecs, napajielIbHbIE U CKPELLMBAIOIINECS
psIMbIE. VYron MEXy HPSIMBIMU B IIPOCTPAHCTBE.
[TepnieHAuKyYIApHOCTD MPAMBIX. Pacnionoxenue NpsmbIX U INIOCKOCTEN
B IpocrpaHcTBe.TOodka 1mepecedyeHuss MpsAMOM U IUIOCKOCTH,
IIPUHAUIEKHOCTD NPAMOM IIOCKOCTU. OCHOBHBIE NTPOCTPAHCTBEHHBIE
Gurypsl.
Tema 6.3. Coaep:xxanue yue0HOro MaTepHaJia 6
[MapajiesbHOCTH [lapamnensubie mpsiMas W miockocTb. Omnpenenenue. [lpusHak. 6
NPSAMBIX, IPAMON 1 CaolicTBa. Yron  Mexay = CKpEIIMBAIOIIMMUCA  NPSIMBIMHU. JInuHOCTHBIE,
IUIOCKOCTH, II0cKocTell | [lapamiensHble  miockoctu. Ompenenenue. [lpusnak. ColicTBa. MeTaIpeAMETHBIE U
[TpunoxeHne BEeKTOpHON anreOpbl K PELICHHUIO 33/1ad Ha MPSIMYI0 U IIpeIMETHBIE
IUIOCKOCTh B IPOCTPAaHCTBE (MApajuIeIbHOCTh  JABYX  IPSMBIX, KOMIIETEHIIUH B
NapajuleJIbHOCTh JIBYX IIIOCKOCTEH, MNApaJUIENbHOCTh NPSAMON U COOTBETCTBHH C
TIJIOCKOCTH) ®I'OC cpennero
Tema 6.4. Copep:xaHue yueOHOI0 MaTepUaa 4 o0riero oOpa3oBaHus,
IlepnieHAUKYISAPHOCTH IlepnengukynsapHbie OpsIMBIE. ITapamiensHble OpsIMEIE, 4 YTBEPAKACHHOI'O
NPSAMBIX, IPAMON U NEePIEeHIUKYIApHble K IIockocTU. [lpu3Hak mnepneHAuKyIspHOCTH MIPUKA30M
IUIOCKOCTH, IVIOCKOCTeN | psiMoil U muiockocTu.[IpuiioskeHrne BeKTOpHON anreOpbl K PelIeHUo MunucrepcTBa
3aJa4 Ha MPSAMYIO U TJIOCKOCTh B IPOCTPAHCTBE (MEPICHANKYISPHOCTD 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 IepHeHAUuKYJsipax.
JAByrpaHHbIi yroJ.

Yron mexay npsMOl M IUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTSIMH.
JByrpannbiii yroia. llepneHaukyisipHble IUIOCKOCTH. PacctosHus B
npocTtpancTBe. [IpunokeHne BEKTOPHOU anreOphl K PEHICHHUIO 3aaad
HAa TPSAMYI0O U IUIOCKOCTh B NPOCTpaHCTBE (Yrol MEXIy IBYyMS
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TUTOCKOCTSIMH, YTOJl MEXAY ABYMsI IPSIMBIMHU, YTOJI MEXKAY MPSMOA U
TIJIOCKOCTHIO)

Tema 6.6. Ilpsimble u | Conep:kanue yueOHOro MaTepuasia 2
IIOCKOCTH B | IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COACP/KAHME
NPaKTHYeCKHUX 3aJa4ax | B3aumHoe pacnonoxeHue npsMbeix B npoctpaHcTse. [lapamnenbHocTh 2

IpSIMOM U IJIOCKOCTH, [1apaJIeIbHOCTD IUIOCKOCTEH,

MEPIECHANKYJSIPHOCTh  IUIOCKOCTEW. PacmosioxkeHne mnpsmeiX U

IUIOCKOCTEH B OKpY’KaroleM Mupe (IpUpoJie, apXUTEKTYpe, TEXHUKE).
Tema 6.7 Pemenne | Conep:kanue yueOHOro MaTepuajia 4
3ajad. IIpsimble U | Pacrionnoxxenne  mpsMBIX M IUIOCKOCTEH B NPOCTPAHCTBE. 2
IUIOCKOCTH, KOOPAUHATHI | [lepneHuKynsapHOCTh U NapalieIbHOCTh NPSIMbIX U IUIOCKOCTEH.
" BEKTOPBI B | JlekapTOBBl KOOPAMHATHI B MPOCTPAHCTBE. BEKTOPBI B MPOCTpaHCTBE.
NPOCTPAHCTBE CrnoxeHue U BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.

KoopauHnats! BekTopa

IIpakTnyeckoe 3anaTtue Ne 8 Koopaunatel u BekTopslIlpsimbie u 2

IJIOCKOCTH B IPOCTPAHCTBE.
Pa3zien 7. MHOTOrpaHHUKH M TeJIa BpalieHusl 36
Tema 7.1 Conep:xanue yueOHOIro MaTepHuaJia 6 JInyHOCTHBIE,
MHororpaHHUKH. MHororpaHHUKH - OCHOBHbIE MOHATUSA. [Ipu3Ma (HakJIOHHAas, MpsMasd, 6 MCTAIIPEIMCTHBIC 1
IIpusma, npaBwibHasg) u e€ anemeHthl. llapamnenenunen. ColicTBa IMPCAMCTHBIC
napajuiejenunen, Kyo0, | npsmoyroinsHoro napamienenunena. Ky6. IMupamuaa n e€ snemMeHTHI. KOMIIETCHIIMH B
nupaMuaa M ux ceyenus | [IpaBunbHas nmpamupga, €€ CBONCTBA. YCEUYEHHas MNHpaMuiaa, €€ COOTBETCTBHUH C

CBOMCTBA. ®I'OC cpennero
Tema 7.2 Conep:xanue yueOHOTro MaTepuaJia 4 ob1ero oOpasoBaHusl,
IIpaBuibHbIE [Tnomane MOBEPXHOCTH MHOTOTpaHHUKOB. [Ipocreiinyie KoMOMHALINU 4 YTBEPXKACHHOTO
MHOI'OIPAHHUKH B | MHOTOTPaHHHUKOB. BbIuncienne 31eMeHTOB NPOCTPAHCTBEHHBIX (UTYpP IIPUKAa3OM
JKM3HH (p€Opa, auaronanu, yrisl). [IpaBuIbHBIE MHOTOTPAaHHUKH. Munncrepcrsa
Tema 7.3 Conep:xanue yueOHOTro MaTepuaJia 6 00pa3oBaHNUs M HAYKH
Hununap, konyc, map u | [lwmmnap, xonyc, chepa u map. OCHOBHbIE CBOMCTBa MHPSMOTO 6 P® or 17.05.2012 Ne
UX CeYeHUs! KpYroBOT'O IWJIMHJIpa, IPSIMOTr0 KpyroBoro konyca. M3o06paxenue ten 413

BpallleHus Ha IiockocTH. IlpencraBieHune o0 yced€HHOM KOHYCE.

Ceuenust koHyca (mapajuleIbHOE OCHOBAHHMIO W MPOXOJsIiee uepes

BEpILMHY), CEYEHUsd LMWIMHApa (MapajlIeIbHO M TNEPHEHAUKYISIPHO

ocn), cedyeHusix mapa. Pa3pépTka IMaMHIpa U KOHyca
Tema 7.4 Conep:kanue y4eOHOT0o MaTepuaJia 6
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Iliomwaau moBepxHocCTel
TeJl BpameHus. O0beMbl
MHOTOTPAHHUKOB U TeJl
BpallleHHUsl.

[Tnomanps moBepxHOCTH HMAMHApA. [1I0IIaas MOBEPXHOCTH KOHYCA,
yceu€HHOro konyca. Ilnomans noepxHoctu chepsl M e€ dgacreil.
O6bembl. OCHOBHBIE TOHATUSL U CBOMcTBAa. OOBEM MPSMOYTOJIBLHOTO
napauienenunena. O0bem Kyba. OObeMbl TPAMON MNPU3MBI U
mmHApa. O6beMbl TUpaMuIbl U KoHyca. O0beM mapa.

Tema 7.5 Conep:kanue y4eOHOT0 MaTepuaJia 4

IIpumepel cumMmerpuii B | [loHsiTHE O CUMMETpUM B HPOCTPAHCTBE (LIEHTpasbHas, OCEBas, 4

npodeccun. 3epkaibHasi). OOoOmieHwe  MpeACTaBICHUI O  MPaBHIbHBIX
MHOTOTpaHHHUKaxX (TeTpa’ap, KyO, OKTa’aAp, IOJACKa’Jp, MKOCASIP).
[Tpumepsl cuMMeETpHUii B PO ECCU.

Tema 7.6 Coaep:xanue yueOHOro MaTepuaJia 10

Haxo:xneane 00bemoB, | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE

IJIomaael MmoBepXHOCTH | MHororpannuku. Tema w  moBepxHOCTH  BpamieHus.Ilnomanu 2

MHOIOrPAaHHMKOB H TeJ | moBepxHocTed Ten BpamieHus. OObeMbl U IJIOHIAANA MOBEPXHOCTU

BpallleHUsIB MHOTOTPaHHHUKOB U TE€J BPAIICHHUS

npakTuyeckux 3agavyax | [Ipakruueckoe 3ansaTue Ne 9MHororpanHuku. Tena U MOBEPXHOCTH 2
BpailleHus. M3mMepenust B reoMeTpuu.
CamocrosiTeibHas padora o0yuarommxcaNe6 6 JIn4HOCTHBIE,
N300pa’keHre MHOTOTPaHHUKOB M Tel BpaieHus. Pabora ¢ ydueOHbIM MeTanpeaMeTHbIE U
MaTepuaioM. Pemenune 3amay  Ha Tenma  BpaumieHus.  OObeMbl IIpEeIMETHBIE
MHOrorpaHHukoB. OObembl Ten BpamieHus. Haxoxnaenue momanei KOMIIETEHIIUH B
noBepxHocTed U 00BEMOB TIE€OMETPUYECKMX Tel. 3ajauyd  Ha COOTBETCTBHH C
MHOTOIPAHHUKH U TeJa BPAILEHUS. ®I'OC cpennero

Paznen 8. luckpernas ciayyaiiHasi BeJIMUMHA. DJIeMEHThl MATEMATHYECKOH CTATHCTUKH. o0riero oOpa3oBaHus,

12 YTBEPKICHHOTO
IIPUKA30M

Tema 8.1 Jduckpernas | Conep:kanue yueOHOro MaTepuajia 6 Munncrepcrsa

cay4daiiHas  BeJM4HuHa, | CiyyaiiHple BelnWuuHbl. Bunel ciydaifeix BenuuuH. OmnpeneneHue 6 00pa3oBaHNUs M HAYKH

3aKOH ee pacnpefe/JeHusi | TUCKPETHOM  CIIydallHOM  BEIWYMHBI.  3aKOH  paclpelesIeHus P® or 17.05.2012 Ne
JUCKPETHON CIIy4aiiHOMN BEJIMYMHBI. Ee YHCIIOBBIE 413
xapakTepucTuku.IToHsITHE 0 3aKOHE OOJIBIINX YHCEIL.

Tema 8.2 3anaum | Conepskanue yueOHOro MaTepuajia 6

MaTeMaTH4eCKOoi OcHOBHBIE  TMOHATUS  MAaTEMATUYECKOM  CTATUCTHKU.  3ajayu 6

CTATHCTUKH. MaTeMaTuyeckoil ctatuctuku. [lepBuuHas oOpaboTKa CTaTUCTHUECKUX

JaHHBIX. YHWCIIOBBIE XapaKTEPUCTHKH (TE€HEepalbHas COBOKYIMHOCTD,

BBIOOpKa, cpenHee apudmeTrndeckoe, MoOJa, MeIuWaHa, pa3Max,
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mucnepcusi). Ilpencrasienue
rpadukamMu, JuarpaMMamH.

JAHHBIX.

PaGora

C

TaOJIUIIaMHU,

IIpomexyTounas arrecranus (IK3amMeH)

Bcero nmo jucnumiinnge:

288
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3.YCJOBHUSI  PEAJIM3ALIMA  TPOTPAMMBI  YYEBHOW
JACHUTIIAHBI

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

Peanuzanus nmporpaMmbl JTUCHUIUIMHBI TpeOyeT HaIu4us yueOHOro KabuHeTa
MaTeMaTUKU [JIs TPOBEJIEHUS 3aHSATHM JIEKIMOHHOTO THMA, MPaKTUYECKUX
3aHATHI, B TOM YHCIE TPYNIOBBIX, WHIUBUIYAIbHBIX, MHUCHBMEHHBIX, YCTHBIX
KOHCYJIbTAIIMH, TEKYIEr0 KOHTPOJIS U MMPOMEKYTOUHON aTTECTAIUU.
O6opynoBanue:

- pabouee MecTo mperoaaBaTes;
- CIIELMAJIM3UPOBaHHAsA MeOETb (CTOJIBI, CTYJIbS 110 KOJIMYECTBY 00yJarOuXcsl);
- TOCKa y9CHHYEeCKasl.
TexHudeckue cpeacTra 00yIeHUS:
- KOMIIbIOTEp (HOYTOYK);
- MYJIbTUMEIUNHBIN IPOEKTOP, dKPaH.
VYyeOHO-HAIISIIHBIE  TOCOOMS:  IUTaKaThl,  y4eOHO-HAIJISAIHBIE  MMOCOOWS,
oOecleynBaOIINe TEeMaTUYECKUE WLIIOCTpAllMd 1Mo pabodeil  mporpamme
JUCHUIUIMHBI, B TOM 4YHUCJE, BHJICO-ayJUO MaTepHaybl, KOMIIbIOTEPHBIC
MPE3EHTAIUH.

KommbroTep wuMeeT J0CTyll K AJIEKTPOHHO-OMOIMOTEUHBIM CHCTEMaM,
BBIXOJl B TJI00ainbHYyI0 ceTb MHTEpHET, OCHAIlEH JIMIIEH3MOHHBIM MPOrPAMMHBIM
o0ecrieyeHueM.

3.2.  YuedHO-MeTOAMYecKOe ¥ HHGpopMANMOHHOE oOeclevyeHHe
peasiu3anuu y4e0HOl JUCUUIIJINHBI

OcHoOBHbBIE YUeOHbIe U3TaHUs

1. bammvakos, M. U. Matematuka: yueonuk /M.W. bammakos.- 2-e u3z.,
crep.- M.: KHOPYC, 2019.- 394c¢.- (CITIO)https://www.book.ru

2.boromonos, H.B., Camoiinenko, I1.M. Matemaruka: yue6unuk mist CITIO
/H.B. boromomos, IILW. Cawmoitnenko.- M.: Opaiit, 2019.- 40lc.-
(ITpodeccuonanproe odpasosanue)https://urait.ru

3. boromonos, H.B. Ilpaktnueckue 3agaHusi o maremaruke. B 2-x u.
Y.1: yue6.mocodue mis CITIO /H.B. boromomnos.- 11-e u3z., nepepad. u gom.- M.:
FOpaiit, 2019.- 326¢.- (ITpodeccuonanbaoe oOpazoBanue). hitps://urait.ru

4, boromonos, H.B. Ilpaktnueckne 3aganust mo maremaruke. B 2-x .
Y.2: yue6.nocodue mis CIIO /H.B. boromonos.- 11-e uzn., nepepad. u gom.- M.:
FOpaiit, 2019.- 251c¢.- (IIpodeccronanbroe 06pa3oBanue). https://urait.ru

5. TyceB, B.A. I'eomerpusi: yueOHOEe mocoOWe [JIi  CPEIHEro
po¢heCCUOHAIBHOTO oOpazoBaHus / B. A. T'yces, . b. KoxyxoB,
A. A. [IpokodreB. — 2-e uzn., ucnp. u aomn. — Mocksa: M3natensctBo HOpaiit,
2020. — 280 ¢. — (IIpodheccuonanpHoe odopazoBanue) https://urait.ru

JlonosiHUTEIbHBIE YUeOHbIe U3IaHUs
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https://urait.ru/bcode/449003

6. boromonos, H. B. AnreOpa u Havana ananuza: ydyeOHOe mocoOue st
cpeadero TmpodeccuoHanbHoro oo6paszoBanusi / H. B. boromonoB. — Mockaa:
NznarensctBO FOpaiit, 2020. — 240 c. — (IIpodeccuonanbnoe oOpazoBaHue). —
ISBN 978-5-534-09525-8. I'pud YMO CIIOhttps://urait.ru

7. boromosioB, H. B. Maremartuka. 3agaun ¢ pemieHusiMa B 2 4. Yactp 1 :
yueOHOe  1ocoOmMe I CcpeaHero  npodeccHoHalIbHOTO  0Opa3oBaHus /
H. B. boromosnoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3narensctBo HOpaiit,
2020. — 439 c. — (IIpodeccuonanmproe oOpazoBanue). — ISBN 978-5-534-
09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yactp 2 :
yugeOHOe  TocoOme i1 CcpeaHero  npodeccHoHaIbHOTO  oOpa3oBaHwms /
H. B. boromonoB. — 2-e u3n., ucnp. u aomn. — Mocksa : M3aarensctBo FOpaiit,
2020. — 320 c. — (IIpodeccuonanbroe oOpazoBanue). — ISBN 978-5-534-
09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anredpa ¥ Hadajia MaTeMaTHYECKOTO aHalM3a, T€OMETpus
Jutst ipodeccuil U CHeMaIbHOCTEN COIMAIbHO-9KOHOMUYecKoro npoduisi/ ['yce
B.A., I'puropses C.I'. , UBosnruna C.B. - 2-e u3a. ctep.— M.: Akagemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypcesl

10.  www.fcior.edu.ru  (denepanbHblii  HEHTP  MH(GOPMAIMOHHO-
oOpazoBaTenbHbIX pecypcoB (PIIUOP)).

11.  www.school-collection.edu.ru  (Emunas  xoyuiekius — 1UGPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)

12. www. Ucheba. com (OOpa3oBarenbHbIli TopTan «Ydeba»: «YpOKm»
(www. uroki. ru)

MeToanueckue yKa3aHusi i 0O0y4amomuxcsi MO0  OCBOEHHUIO
AUCHUNITIHHBI

13. Meronuueckne ykazaHus JUIsi OOYYaIOIMIUXCS IO  BBIMOJHEHUIO
MPAKTUYECKUX PaOOT.

14. Mertoauueckue yKazaHWs JUIg OOYYalOUMXCS TIO  BBINOJTHEHHUIO
CaMOCTOSITeIILHBIX paloT.
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https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

4. KOHTPOJb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YUEBHOMW N CHATITAHBI

4.1. ®opMbI 1 METOABI KOHTPOJISI U OLIEHKH Pe3YJIbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

DopMbI U METOAbI
KOHTPOJISA
OlleHKHPe3YJIbTATOB
o0yueHust

JINYHOCTHBIE!

- OCO3HaHWE OOYYAIOIIUMHUCA POCCHHCKONH TpaKIaHCKOU
UJEHTUYHOCTHU, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPEIEIICHUIO;

- HAJIMYMEC MOTHUBAIMU K OOYYCHHIO U JIMYHOCTHOMY Pa3BUTHIO;
LEJICHAPABICHHOE pPA3BUTUE BHYTPEHHEW TMO3UIMM JUYHOCTU Ha
OCHOBE JyXOBHO-HPABCTBEHHBIX LEHHOCTENM HapoJoB Poccuiickon
®denepanny, UCTOPUYECKHX M HALUMOHAIBHO-KYJIBTYPHBIX TpaguLui,
dbopmupoBaHue CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX
YCTaHOBOK, AHTUKOPPYNIMOHHOIO MHMPOBO33PEHHS, ITPaBOCO3HAHUS,
HKOJIOTUYECKON KYJIBTYphI, CIIOCOOHOCTU CTaBUTh I€JIM U CTPOUTH
JKU3HEHHBIE I1JIaHBbI;

- c(hOpMUPOBAHHOCTh MPEJCTaBICHUN O MaTeMaTHKE Kak
YHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUSA SIBICHUN U
MIPOLIECCOB, UEAX U METOJIaX MaTEMaTUKH;

— TIIOHMMaHWE€ 3HAYMMOCTH MATEMAaTUKU JUIsi  HAy4YHO-
TEXHHYECKOTO  Mporpecca, CHOPMUPOBAHHOCTh  OTHOIIEHUS K
MaTeMaTHKE KaK K 4YacTH OOIIEYeIIOBEYeCKOW KYJIbTYyphl 4Yepes
3HAaKOMCTBO C HCTOpUMEW pPa3BUTUS  MaTeMaTUKH, DSBOJIIOLHUEH
MaTeMaTHYeCKUX HJIEH;

— PpAa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO

BOOOpa)KEHUs, aITOPUTMHUECKON KYJIbTYphl, KDUTUUHOCTH MBIIIICHUS
Ha YpoBHEe, HeoOXoaumoMm i Oyaymed npodeccnoHaIbHON
JEeSTeIbHOCTH, JUIsl IPOJIOJIKEHHsI 00pa30BaHus U caMoo0pa30BaHus;

— OBJIAZICHHE MAaTeMaTHYEeCKUMHU 3HAHMSAMM U YMEHUSIMH,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKHM3HHU, JUISI OCBOEHHUS CMEXKHBIX
€CTeCTBEHHOHAYYHbIX JAMCUUIUIMH M JUCHUIUIMH NPO(ecCHOHATBHOTO
LUK, JUIs TOJydyeHUs o0pa3oBaHHA B 00JacTAX, HE TPeOYIOLIUX
yri1yOJIeHHON MaTeMaTH4ecKoi OJATrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHHIO, B TOM 4YHCIE
caM0o00pa30BaHUIO, Ha NPOTSDKEHHMM BCEW JKU3HHU; CO3HATEIbHOE
OTHONICHHE K HENpPEephIBHOMY OOPAa30BaHMIO KaK YCJIOBHMIO YCIIEUIHOM
npodecCHOHATBLHON U 00IIECTBEHHOM 1A TEIbHOCTH;

— TOTOBHOCTH U CIIOCOOHOCThH K CaMOCTOSITENIbHOI TBOPUYECKOM U

Tekyiuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTaNBHBIN);

- TECTUPOBAHUE;

- BBITIOJIHEHHUE
MUCHMEHHOW PabOTHI;
- BBITIOJIHEHUE
MIPaKTUYECKON pabOThI
(MHIMBUIYyaTbHAS
¢dbopma paboThI)

O1ieHKA BBITTOJTHEHUSA
CaMOCTOSITENIBLHOMI
paboTHL.

IIpomexxyrounas
arrecTauus B popme:
1 cemectp - nx

2 ceMecTp - IK3aMeHa.

Meron nposeieHus
IIPOMEKYTOUYHON
aTTecTaluu-
BBITIOJTHEHUE
9K3aMEHALIMOHHOTO
KOMIUIEKCHOTO 3a/1aHus
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OTBETCTBEHHOU JEATEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO
CBEpPCTHUKaMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIEI0BATENIBbCKOM, IPOCKTHOM U IPYTUX BUJAX JIEATEIBHOCTH;

— OTHOUIEHHE K NpOPEeCCHOHANIBHON JESITeTbHOCTH Kak
BO3MOXXHOCTH  Y4acTHUSi B PEIICHHHM JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

MeTanpeaMeTHble:

- YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEIU ACSITEIIbHOCTU
U COCTABJIATh IUIAHBI JESATEIBHOCTH; CAMOCTOSITEIBHO OCYILECTBIISTH,
KOHTPOJINPOBATh U KOPPEKTUPOBATH EATEIbHOCTD;

- HCII0JIB30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKECHUS
MOCTaBJICHHBIX LIeJe U pealn3aluy IUIAaHOB JEsTeNIbHOCTH; BbIOUPAThH
YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;

- yYMEHHE IPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBATH B
MIPOLIECCE COBMECTHOW JEATEIbHOCTH, YYUTBHIBATh MO3ULUU JPYTrUX
YYaCTHHUKOB JEATENbHOCTH, 3()(PEeKTUBHO pa3peniats KOHPIUKTHL;

- BJIQJICHUE  HAaBBIKAMU  [IO3HABaTeJIbHOW,  y4eOHO-
UCCJIEOBATENIbCKOM M TMPOEKTHOM  JESATENbHOCTH,  HABBIKAMH
paspereHus npobieM; CIIOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSTEJIbHOMY IOUCKY METOJOB PEIICHUs IMPAKTHYECKUX 3aj]ad,
IIPUMEHEHHUIO Pa3JINYHbIX METOA0B II03HAHUS;

- TOTOBHOCTb U  CIIOCOOHOCTh K  CaMOCTOSATEIbHOU
UH(OPMAILIMOHHO-TIO3HABATENIFHON  JIETEIbHOCTH, BKJIIOYas yMEHHE
OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WH(OPMAINU, KPUTHUECKH
OLICHMBATh M MHTEPHPETUPOBATH HH(OOPMALIHUIO, TMOIY4aeMylO U3
Pa3JINYHBIX HCTOYHUKOB;

- BIIQJICHUE S3BIKOBBIMH CpPEACTBAMHU: YMEHHUE SCHO,
JOTUYHO W TOYHO W3Jararb CBOK TOYKY 3pEHHMs, HCIOJIb30BaTh
aZIcKBaTHBIE  S3BIKOBBIC  CPEACTBA; —  BJIAQJACHUE  HABBIKAMMU
MMO3HABATEJIbHON PEQIICKCUN KaK OCO3HAHUSI COBEPIIACMBIX JTEUCTBUN U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX pE3YJbTaTOB M OCHOBAaHUMU, TI'PaHMI]
CBOErO 3HAHMS M HE3HAHUS, HOBBIX IO3HABATEIbHBIX 33Ja4 U CPEJICTB
JUISL UX TOCTH KECHMS;

- LEJICYCTPEMIICHHOCTh B IIOUCKaX U IPUHATHU PELICHUH,
COO0pa3UTENbHOCTh M HWHTYWULUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NpeJCTaBiIeHUH; CHOCOOHOCTh BOCHPHUHUMATh KpacoTy U TapMOHMIO
MHpa;

npeIMeTHbIe:

1) ymeHue omnepupoBaTh MOHATHSAMH: OIpEAETICHHE, aKCHOMa,
Teopema,  CIEACTBUE,  CBOMCTBO,  IPU3HAK,  JOKAa3aTelbCTBO,
paBHOCUJIbHBIE (OPMYIUPOBKHU; yMeHHE (opMynHpoBaTh oOpaTHOE M
[IPOTUBOIIOJIOKHOE  YTBEPXKICHUE, IIPUBOJUTL  INPUMEPBl U
KOHTPIPUMEPBI, HMCHOJB30BaTh METOJI MAaT€MAaTHYECKOW WHIYKIINH;
IIPOBOJUTH  JOKA3aTENIbHBIE pAacCyKIECHHUs IIpU pPELICHUHU 3a]ad,
OILICHUBATh JJOTUYECKYIO NMPABUIIBHOCTD PACCYXKICHUM;

2) yMeHue OIIEpUPOBATH MIOHATUSAMM: MHOX€ECTBO,
ITOJAMHOKECTBO, OIE€palyy HaJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIA  ammapar Uil OIUCaHUsS  pealbHBIX
IIPOLIECCOB W SIBJICHWW W IPH PELICHUHU 337a4, B TOM YHCIIE U3 JPYIHX
y4eOHBIX IPEMETOB;

3) ymMeHue omnepupoBaThb MNOHATUSIMH: Tpad, CBS3HBIM Tpad,
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JIepeBo, LUKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OIUCHIBAThH
rpadbl pa3IMYHBIMU CHOCO0AMM; HMCIONIB30BaTh rpadbl IMpU pelIeHUN
3ajay;

4) ymeHue cBOOOJHO OIEPUPOBATH MOHITUSIMU: COYETAHUE,
IIEPECTAHOBKA, YHUCJIO COYETaHWH, YHCIO TEePEeCTaHOBOK; OMHOM
HeioroHa; ymMeHHe mpUMEHSATh KOMOMHATOPHBIE (DAKTBI U PACCYKIACHUS
JUI peLIeHus 3a1ay;

5) yMeHue onepupoBaTh MOHATHAMU: HaTypalIbHOE YUCIIO, LEJI0e
YHCII0, OCTaTOK MO MOIYJO, PAlMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE
YHUCIO,  MHOXKECTBA  HATYPaJbHBIX,  IEJbIX,  PalUOHAIbHBIX,
JEMCTBUTENIBHBIX YUCEI; YMEHUE MCII0Jb30BaTh; MPU3HAKU JIE€IUMOCTH,
HAUMEHBIIMKA OOIMIA JeTUTeNlb W HauMEHbIee o0Iee KpaTHoe,
anroput™M EBkiuzaa mpu pemieHuM 3a1ad; 3HAKOMCTBO C pa3jMYHBIMHU
NO3UIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

6) yMmeHue CBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C
[EeNbIM TI0Ka3aTejeM, KOPEHb HaTypalbHOH CTENeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTeleM,  CTeNeHb ¢ JACHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTelieM, JorapupM YHWCIa, CHHYC, KOCHHYC H
TaHT€HC NTPOU3BOJIBHOTO YHCIIA,;

7) yMEHHUE OTIEPHPOBATH TOHSATHSIMH: TOXKAECTBO,
TOKJECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa
YpaBHEHHI M HEPAaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHHH, HEPABEHCTB U
CHCTEM, pallMOHalIbHbIE, UPPALMOHANIbHbIE, IOKAa3aTeNbHbIE, CTETIEHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPAaBHEHUS, HEPABEHCTBA M
CHUCTEMBl; YMEHHME pelIaTh YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3JIMYHBIX TPUEMOB; PEHIaTh ypaBHEHHWs, HEPABEHCTBA H
CHCTEMBI C IMapaMeTpOM; IPHMEHSATh YpaBHEHHS, HEPaBEHCTBA, HX
CHCTEMBI Ul pPelIeHUs] MaTeMaTHYeCKUX 3aiad M 3a/1a4 U3 pa3IHyuHbIX
oOracTell HayKH U pealibHOM JKU3HH;

8) yMmeHue CBOOOJHO ONEpPUPOBATh MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTtHass (yHKIUS, KOMIO3ULMA (QYHKIUH, JIHHEWHas
GbyHKuus, KBajpaTHuHass (QYHKLUS, CTENEHHas (YHKIMS C LENbIM
IIOKa3aTeNeM, TPUTOHOMETPUYECKHE byHKIMH, oOpaTHble
TPUTOHOMETpHUUYECKHE (QYHKIUH, MOKa3aTeNbHas W Jorapupmuueckas
GyHKIMM; yMeHHEe CTpouTh Trpaduku  (QyHKUUN, BBIIOJHATH
npeoOpa3oBaHus rpadukoB (QyHKIHMI; yMEHUE HCHOIB30BATh TpaduKu
GYHKIMA UIT M3YYEHHUs MPOIECCOB M 3aBUCUMOCTEH TpU pelIeHHH
3aja4 U3 JpYrux y4eOHBIX IPEeAMETOB U U3 PealbHOM JKHU3HU;BbIPAXKATh
dopMynaMH 3aBHCHMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOIHO
ONEepUpOBATh MOHATUSAMH: UYETHOCTb (YHKUMH, TMEPHOAUYHOCTD
(GYHKIMHM, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIIUH,
AKCTpeMyM (YHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HAUCHUS (PYHKIIUH
Ha TIPOMEXKYTKE; YMEHHE MPOBOJNUTH HCCIIEAOBaHUE (YHKIINU; YMEHUE
UCIIOJIb30BaTh CBOWCTBA U IpaduKu GYHKIUN JUId pelieHHs] ypaBHEHUH,
HEpaBEHCTB W 3aJad C NapamMeTpamu; M300pakaTh Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U X CUCTEM;

9) yMEHHE cBOOO/IHO OTIepUpPOBATH MOHSTUSMU:
MOCJIEI0BATEIbHOCTD, apU(pMeTHdecKas MNpPOrpeccusi, reoMeTpruecKas
nporpeccusi, OECKOHEYHO YyOBIBafOIasi TeOMETpHUYecKas IMPOTPECCHS;
yMEHHUE 3ajlaBaTh IOCJIEA0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO
PEKYpPPEHTHBIX (hopMyIT;

10) ymeHHMe oONepUpOBaTh MOHITUSMHU: HENPEpPHIBHOCTD
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byHKIMHA, acuMOTOTHI Tpaduka GQyHKIOWH, TepBas ¢ BTOpas
npou3BoaHAas (YHKIHMH, TEOMETPHUECKUH U (U3UYECKHA CMBICTT
IPOM3BOJHON, IIepBOOOpa3Hasi, OINpPENCNICHHbI HMHTErpajl; yMEHue
HaXOJUTh ACHMIITOTHI rpaduka (QYHKIMH; yMEHHE BBIYHCIATH
IPOU3BOJHBIE CYMMBI, IPOMU3BEIEHHS, YaCTHOIO M KOMIIO3MLIUHU
(GyHKUMH, HAXOAWTH YpaBHEHHE KacaTedbHOH K rpaduky (yHKIHH;
YMEHHUE HUCIOJIb30BaTh IPOU3BOIHYIO AJIS UCCIENOBaHUS (QYHKIUHN, Ui
HAXOXXJCHUSA HAWJIYYIIEro pemieHHs B TNPUKIAIHBIX, B TOM 4YHCIE
COLMAJIbHO-9KOHOMHUYECKUX M (PU3NYECKUX 3ajauax, JUlsl ONpelesIeHus
CKOPOCTM M YCKOPEHHUS; HAaXOIUTh IUIOMIAAHM U O00beMbl GUIYp C
IOMOILBI0  MHTErpajia; MPUBOIUTH HPUMEpPbl  MaTEeMaTHYECKOro
MOJICIIMPOBAHMS ¢ TOMOIIBIO AU(epeHInaNbHBIX YPAaBHEHUH;

11) ymeHue omnepupoBaTh IOHITUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMITJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT KOMIUIEKCHOTO
yucia, (opmMa 3amUCcH  KOMIUIEKCHBIX 4YHcesl (reomMeTpuueckas,
TPUTOHOMETpHYECKass W  anredpamyeckas); yMETb MPOU3BOIUTH
apupMeTHuecKue JEHCTBUS C KOMIUICKCHBIMU YHCIIaMH; HPUBOJIUTH
IPUMEPBI UCIIOTB30BAHUS KOMILJICKCHBIX YHCET,;

12) ymenue cBOOOJHO OHEpUPOBATH HOHATHUAMM: CpeaHEe
apudmeTnueckoe, MeauaHa, HaWOOJIbIIEE W HAWMMCHbBINCE 3HAYCHUS,
pasmax, AUCHepCHsi, CTAaHAAPTHOE OTKIOHEHHE JUI ONUCAHUS YMCIOBBIX
JAHHBIX; YMEHHE UCCIIEIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHCIE C
OPUMEHEHHEM TIpaUUecKuX METOJ0B M JJIEKTPOHHBIX CPEJCTB;
rpadU4ecKd HCCIIEOBaTh COBMECTHBIC HAONIOJCHHUS C TIOMOIIBIO
JarpaMM pacceuBaHus U JIMHEHHON perpeccuy;

13) ymeHre HaXOAUTh BEPOSITHOCTH COOBITHI C UCIIOJIb30BaHUEM
rpadU4ecKux METOOB; NPUMEHATh JUIsI PEUIeHUs 3anad  (popMyIIbI
CIIO)KEHUSI M  YMHOXEHMsSI  BepoATHOCTeH, QopMyly  MOJIHOH
BeposiTHOCTH, (opmyny bepHymnn, komOuMHaTOpHBIE (aKThl |
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEalIbHBIX COOBITHH; yMeHHe
OTIEPHPOBATH TOHATUSMHU: CIIydailHas BEJIWYHMHA, pacIpeelieHue
BEPOSITHOCTEH, MaTeMaTUUECKOe OXXKMJaHHE, AUCIIEPCUsl U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOH BENMYWHBL, (YHKIMH pacupeneieHus |
IUIOTHOCTH  PAaBHOMEPHOTO,  IIOKa3aTeJIbHOTO M HOPMaJbHOIO
pacmpeneneHuii; yMEHHE  HCIOJb30BaTh  CBOWCTBA  HM3YYCHHBIX
pacripesiesieHuil 1711 pelieHus 3a7ay; 3HaKOMCTBO C MOHSATUAMU: 3aKOH
OOJNBIINX YHCEN, METOABl BBIOOPOYHBIX HCCIEIOBAaHHN; yMEHHUE
NOPUBOANUTH TPUMEpPHl MPOSBICHHUS 3aKOHa OONBIIMX YHUCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

14) ymeHue cBOOOAHO ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMasi,
IIJIOCKOCTh, IMPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKHM YroJj, JBYTPaHHBIN
yroj, TpEeXI'paHHBIA Yroi, MepeceKaronuecs, MNapajienbHble |
CKPEIUBAIOIINECS TIPSMbIE, MapaUIeIbHOCTh W TMEPIEHAUKYISIPHOCTD
OPSAMBIX M TUIOCKOCTEH, Yol MEXKAY MPSAMBIMHU, YTOJl MEXAY NPAMON U
TUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH; YMEHHE HCIIOIB30BaTh TPH
peLIeHNH 3a/1a4 M3y4YeHHbIe (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLICHWBATh pa3Mepbl OOBEKTOB B OKPYKAIONIEeM MHpE;yMEHUE
ONIepUpOBATH MOHATUSMHU: MHOTOIPAaHHHMK, CEYEHHE MHOTOTPaHHHUKA,
NpaBWIBHBI ~ MHOTOTPAaHHMK, TMpH3Ma, [HpaMuaa, Qurypa U
MOBEPXHOCTh BpAIlleHUs, IMJIMHAP, KOHyC, map, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHHsS KOHyca W IWIMHApA, TMapajuleTbHbIe OCH WU
OCHOBAHMIO, CEUEHHE I1apa, IIOCKOCTh, Kacatomasics chepbl, HIMHIPA,
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KOHyCa; YMEHHE CTpPOUTh CEYEHHE MHOTOTPaHHUKA, H300paKkaTh
MHOTOT'PAaHHHKH, (DUTYPHI M MOBEPXHOCTH BPAILLICHHS, UX CEYCHUS, B TOM
YHCJIe ¢ HOMOILBIO AJIEKTPOHHBIX CPEJCTB; YMEHNE IIPUMEHSTh CBOWCTBA
FE€OMETPUUYECKUX ¢uryp, CaMOCTOSITEIILHO ¢bopmynupoBath
OIpe/ieNIeHUsl U3ydaeMbIX (UIyp, BbIJIBUraTh TMIIOTE3bl O CBOMCTBAX U
NPU3HAKAX T€OMETPUUECKUX (UTYp, 0OOCHOBBIBATH MJIM OIPOBEPraTh
UX; YMEHHE IMPOBOJAUTHh KIacCHU(UKaLUIO GUIyp 10 pa3IUuYHbIM
NPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JOTIOTHUTEIBHBIE TOCTPOCHHUS;

15) ymeHue cBOOOAHO ONEPUPOBATh HOHATUAMM: IUIOIIAbL
¢uryper, o0beM (Urypsl, BeTHYMHA YIila, PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXAYy MpPSIMbIMH, pPACCTOSHUE MEXIY
IUIOCKOCTSIMH, IUIOMIAAL c(epbl, MIONIaab TOBEPXHOCTH IMHUPAMUIB,
OpU3MbI, KOHyca, IWIMHApa, O00beM Kyba, HIpPSIMOYIOJBHOTO
napajieNienumnena, MUpaMuabl, MPU3MBbIL, IHIUHIpA, KOHYCa, IIapa;
yYMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX (QUTyp;

16) ymeHue cBOOOJHO OINEPUPOBATH MOHITUSIMU: JIBHIKEHUE,
napajjelbHbli IepeHoC, CUMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MIOBOPOT, TMpeoOpa3oBaHHe MOM00US, MOAOOHBIE (UTYPHI; yMEHHUE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (UTYpBI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE, AapXHTEKType; yMEHHE HCIIOJIb30BaTh T'€OMETPHUECKHUE
OTHOILEHMsSI, HAXOAUTh TIE€OMETPUUYECKHE BEJIUYMHBl (AJMHA, Yrod,
IUIOIaAb, 00BEM) MPH PELICHUH 3a7ad U3 JPYTUX YU4eOHBIX MPEAMETOB
U U3 peaslbHON JKU3HH;

17) yMEHHE cBOOO/IHO OIIepUpOBATH HOHSTUSMU:
OpSAMOYTOJIbHAs CUCTEMa KOOPJMHAT, BEKTOpP, KOOPAMHATBI TOYKHU,
KOOPJAWHATHl BEKTOpa, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOpa Ha
YHCIIO, Pa3JIOKEHHE BeKTopa 1Mo 0a3ucy, CKalsipHOE IPOU3BEICHHE,
BEKTOPDHOE TNPOM3BEIECHUE, Yrol MEXAYy BEKTOpaMM; yMEHUe
UCTIOJIF30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ [UIS PpEIICHUS
reOMETPUYECKUX 3aJad W 33434 JPYruX Y4eOHBIX MPEIMETOB;
ONepupOBaTh MOHATUIMU: MaTpula 2x2 U 3x3, onpeneauTenb MaTpUIIbI,
TreOMETPUUECKUI CMBICIT ONPEeTUTENs;

18) yMeHne MOAECIMPOBATH pEaATbHBIE CHUTYallUHM Ha S3bIKE
MaTeMaTHKH; COCTaBIIATh BBIPAKEHMS, YpaBHEHUs, HEPaBEHCTBA U HX
CUCTEMBI 10 YCJIOBMIO 3a/1aYH, HCCIIEOBaTh MOCTPOCHHBIE MOJENU C
UCIOJIb30BaHUEM alllaparta ajareOpbl, HHTEPIPETUPOBATh MOJIy4EHHBIH
pe3ynabTaT;  CTPOUTh  MaTeMaTHYeCKHe  MOJETH C  MOMOIIBIO
TreOMETPUYECKUX TOHATUH W BEJIWYMH, DPELIaTh CBSI3aHHbIE C HUMH
NpaKTUYECKHe 3a/1add; COCTABISITH BEPOSTHOCTHYIO MOJCTh U
UHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT; pelarbh [PUKIaJHbIe
3aJadyd  CPEACTBAMHM MAaTEeMaTWYeCKOro aHaimW3a, B TOM YHCIIE
COLMAIBHO-9KOHOMHYECKOTO U (PU3UYECKOT0 XapakTepa;

19) ymenue BBIOMPATh NOAXOMSIIMA METOJ JUISI PEIICHUS
3a[aud; MOHMUMaHHE 3HAYMMOCTH MAaTEeMaTUKU B M3YUYEHHUH NPHUPOIHBIX
U OOIIECTBEHHBIX TMPOIECCOB W SBICHHA, YMEHHE paclio3HaBaTh
NpPOSIBIIEHHE 3aKOHOB MAaTEMAaTWKM B HCKYCCTBE, YMEHHE NPUBOJIUTH
IIPpUMEPBl  MAaTEMATHYECKUX OTKPBITUM POCCUHCKOM W  MHPOBOM
MaTeMaTHYeCKOM HayKH.

26




4.2. @OoH/ OLCHOYHBIX CPEJICTB ISl POBeACHUs IPOMEKYTOYHOM aTTeCTAlUH
o0y4aromuxcs Mo JHCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpPUU OLEHUBAHHUS KOMIETEHLHM, ONMUCAHHUE IIKAJ
OLICHUBAHUS co/iepkKaTcs B mpuiioxkeHuu 1.

KoHTposbHbIE M TeCTOBBIE 3aJaHUA
KoHTpoJsibHbIE 3a1aHUs COIepKATCS B TpHIIOKeHUH 1.
MeToan4yeckue MaTepuasibl

Meronuueckue Marepuainbl, ONPEECISIOIUe MNPOUEAYpPhl OLEHUBAHUS
3HAaHUU, YMEHUH, XapaKTepU3yolux GopMUpOBaHUE KOMIIETEHLIUN, COAEPKATCS B
npuioxeHuu 1.
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IIpunoxenne 1
KoHTpoJibHO-0LIeHOYHbIE CpecTBa
JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
0/.03 MaremaTuka

1.1. ®opma NpoMeKYTOUHON aTTecTAIMU: K3aMeH (2 cemecTp).

q)OHI[ OLICHOYHBIX CPEACTB COACPIKUT KOHTPOJIbHO-OLICHOYHLIC CPCACTBA, HCO6XOILI/IMLIX

JUIS TIPOBEJICHUS IK3aMEeHa.

1.2. Cucrema onleHNBaHMS Pe3yJIbTATOB BBINOJIHEHUS 3aJaHU I

OneHuBaHue pe3yJabTAaTOB  BBIINOJHEHUS 3a/JlaHUNd  MPOMEKYTOYHOW  aTTecTaluu
00y4aroIuXCsl OCYLECTBIISIETCS HA OCHOBE CJIEYIOIINX PUHIUIIOB:

JIOCTOBEPHOCTH OILIEHKH — OLICHMBAETCS YPOBEHb C(OPMUPOBAHHOCTH 3HAHUM, YMEHHUI,
MMPAKTUYCCKOI'O OHHTa,06HHD(HﬁHpO@@CCHOHaHBHHX,KOMDBT@HHHﬁ,HpOﬂCMOHCTpHpOBaHHHX
00y4aroIMMUCS B XOJI€ BBIITOJIHEHUS 3aJaHUS;

AaICKBATHOCTH OICHKHW — OICHKa BBIIIOJIHCHUA 3aﬂaHHﬁﬁ AOJDKHAa HPOBOJUTHECS B
OTHOIICHMH Te€X KOMIIETCHUIUH, KOTOpble HeoOXomuMbl g 3(PGEKTUBHOTO BBIMTOIHEHUS
3a/IaHUS;

HAJEKHOCTH OIICHKM — CHUCTEMa OLIEHUBAHUsS BBIMOJIHEHMs 3aJaHUN JOKHA 00JanaTh
BBICOKOHM CTENEHbIO YCTOMYMBOCTH MPH HEOJHOKPATHBIX OIEHKAaX YpOBHS CHOPMHUPOBAHHOCTH
3HAHUW, YMEHUH, MPAKTUYECKOrO OMbITa, OOMUX U TPOPECCHOHATBHBIX KOMIIETEHIUI

00yJaromuxcs;

KOMIUJIEKCHOCTH OIIEHKM — CHCTEMa OILIEHHMBAHHUS BBITOJIHEHHUS 3aJaHUi JTO/DKHA
MO3BOJIATh ~ WHTETPATUBHO  OIEHUBATHL oOOMME ©  NPOo(PEeCcCHOHAIBHBIC  KOMIICTCHIIUU
00y4aromuxcs;

OOBEKTHBHOCTH OLIEHKM — OIIEHKA BBIMOJHEHHWS KOHKYPCHBIX 3aaHUN JTOJKHA OBITH
HE3aBUCUMON OT OCOOCHHOCTeW NpOodecCHOHATbHOW OpHEHTAMd WX [PEANOYTeHUN
npenojaaBaresieil, OCyIECTBISIFOIINX KOHTPOJIb WIN aTTECTALIUIO.

IIpy BBINOSHEHUHM NPOLELYpP OLEHKH 3aJaHUN MCIONb3YIOTCS CIENYIOLIME OCHOBHBIE
METO/IbI:

METOJ pacyeTa NepBUYHbBIX OAJUIOB;

METO/I pacyeTa CBOJAHBIX 0aslIoOB;

Pe3ynbTaThl BBINONHEHUS 3aJaHUN OLIEHMBAIOTCA B COOTBETCTBHM C pa3pabOTaHHBIMU
KPUTEPUSIMHU OLICHKHU.

Hcnonb3yercs natu OanbHas IIKaja Ui OLIEHUBAaHUS pe3yabTaTOB 00yUeHUs:

[lepeBon nsiTi OanbHOM MIKAJIBI YU€Ta Pe3yJbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO IIKaJly:

Onenka KonnuyectBo 0a/1510B, HAa0paHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOI0 U MPAKTHYeCKOI 0
3aJaHusl, CPeIHUH 0aJ1 M0 UTOraM aTTeCTANMHU

OreHKa 5 «OTINYHOY 4.6-5
Orenka 4 «X0porio» 3,6-4,5
Onenka 3 «yJOBJIETBOPUTEIBHOY 3-3,5
Omenka 2 <29

«CHCYHOBJICTBOPUTCIIBHO»

1.3 . KoHTpOJIbHO-0LIEHOYHBIE CpeaCTBa
3ananue:

1.01BeTUTH Ha BOMPOCHI (2 BoIpoca).

2. BemmonuuTk npaktuyeckoe 3ananue (1 3aganue).

IIpumepHBbIe BOpoCHkI 115 codeceOBAHUS
1. Lenble u paumoHagbHbIE YUCIIA.

2. JlelcTBUTEIbHBIC YHCIIA.
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[TpuGinKeHHbIE BEIYUCICHHUS.
KommiekcHsble yncia.
KopHu u crenenu.
KopHu HaTypalbHOM CTENIEHH U3 YUCIIa U UX CBOMCTBA.
Crenenu ¢ parioHaIbHBIMU ITOKA3aTENISIMHU, UX CBOICTBA.
Crenenu ¢ 1eHCTBUTENBbHBIMU IIOKA3aTEISIMU, UX CBOMCTBA.
Jlorapudm yncna. OcHOBHOE JoTapu(PMUIECKOE TOXKIECTBO.
0. Jlorapudmsl. ColicTBa 10oraprudmoB.

11. Jlorapudm. lecsTuunbie M HATYypaIbHBIC JIOTAPU(MBI.

12. Jlorapudm. Onpenenenue. IIpaBuna nerictBuii ¢ morapudmamu.

13. Jlorapudm. OcuoBHbIe OHATHS. [Iepexoa K HOBOMY OCHOBaHHIO.

14. TIpeoGpa3oBaHue anreOpandecKux BIPAKCHUM.

15. IIpeoOpa3oBaHue palMOHANIbHBIX U HPPALMOHAIBHBIX BBIPAXKEHUHN.

16. IlpeoOpa3oBaHuE CTEIIEHHBIX U TOKA3aTEIbHBIX BHIPAXKEHUH.

17. IlpeoOpa3oBaHue MMOKA3aTEIbHBIX U JOTAPU(PMHUUECKUX BBIPAKEHUH.

18. Papuannas mepa yria. BpamarenbHoe JBH)KEHUE.

19. Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCTIA.

20. 3Haky, YHCIIOBBIE 3HAYEHUS U  CBOWCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPHUYECKUX (PYHKIUH.

21. TpuroHomerpuyeckue (PyHKIIMU YUCIOBOIO apryMeHTa.

22. OCHOBHBIE TPUTOHOMETPUYECKHE TOKICCTBA.

23. ®opmynbl NPUBEIACHHUS.

24. ®OpMyIbI CIOKECHHUS.

25. CuHyC U KOCHHYC ABOMHOrO yriyia. @opMyJibl HOJOBUHHOTO YyIIa.

26. IIpeobpazoBanne CyMMBbl TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEICHHE.

27. IlpeoOpa3oBaHue NpoU3BEICHHsI TPUTOHOMETPUUYECKUX (YHKLUN B CyMMY.

28. IIpeobpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUIECKUX BBHIPAKCHUH.

29. BrlpakeHHe TpPUTOHOMETPUYECKMX (YHKIMH dYepe3 TaHIeHC IOJIOBUHHOTO
apryMeHTa.

30. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHUCIIa.

31. TIpocreiimme TPUTOHOMETPUYECKHIE YPAaBHEHHUS.

32. IIpocreiiye TPUTOHOMETPUYECKHE HEPABEHCTBA.

33. Oynkuuu. OcHoBHBIE TOHATHSA. OOnacTe ONpeneneHuss W MHOXKECTBO
3HAYCHUM.

34. Oynkuuu. ['paduk pyHKInw.

35. ®ynkuuu. Iloctpoenne rpadukoB (QyHKIUMM, 3aJaHHBIX pa3IMYHBIMU
CHoco0amH.

36. ®ynkuuu. CBoiicTBa PYHKINH.

37. OyHKUIMU.MOHOTOHHOCTh,  YETHOCTb,  HEYETHOCTh,  OTPAaHHYEHHOCTbH,
HNEPUOIUYHOCTb.

38. Oynknuu. [IpoMexxyTKM BO3pacTaHuss W YObIBaHWs, HauOoybIIee U
HaMMEHbIIIee 3HAUEeHUs, TOUKU dKCTpeMyMa. [ paduueckas HHTEpIpeTarus.

39. CnoxnHast ¢yHknus (kommosuiwsi). ApudmeTnueckue omepanud  Haj
byHKIUAME.

40. Oyakumu. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

41. OGpatHble QyHKiuu. O6MacTh onpeneneHuss U o01acTh 3HaUYCHUH 0OpaTHON
GyHKIHH.

42. O6patuble pyHkuuu. Coiicta. I'padux o6paTHO# QyHKIHH.

43. Jlorapudmudeckas GyHKIUs, €e CBOWCTBA U TpaduK.

44. Jlorapupmuueckue ypaBHEHUS U HEPAaBEHCTBA.

45. Tloka3zatenbHas QyHKLHSA, €€ CBOWCTBA U rpaduK.

46. Tloka3aTenbHble ypaBHEHUS 1 HEPABEHCTBA.

BO~NOGOR~W
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47. CrenennHast QpyHKIMs, ee cBOiicTBa U rpaduk.

48. YpaBHEHHs M HEpABEHCTBA CTETICHHOUW (PYHKITHH.

49. OOnacTh onpeeNeHusi U MHOKECTBO 3HAUCHUH (PYHKIUH y-SIiNX,e€ CBOWCTBA U
rpaduk.

50. O6nactp onpeneneHust 1 MHOXKECTBO 3HAa4eHUI (yHKINU y= COSX, e€ CBOMCTBA
U rpaduk.

51. O6nactp onpeneneHNus U MHOXKECTBO 3HaUeHHUI (DyHKIMH V= tQX, e€ cBOMCTBa U
rpaduk.

52. O6nacTp ompeesieHus] 1 MHOXKECTBO 3HaYeHUN (PyHKIMH = CtgX, e€ cBoiicTBa
U rpaduk.

53. ITlpeobpazoBanusi rpadukoB QyHknmid. CHUMMETpHsi OTHOCHUTEIBHO OCei
KOOpJMHAT.

54. TIpeobpaszoBanus rpadukos ¢pynkumii. [lapannensHblii mepeHoc.

55. IlpeoOpazoBanusi rpadukoB (yHkuid. CHUMMETpUs OTHOCHUTEIHLHO Hadaja
KOOp/MHAT.

56. IIpeoOpazoBanus rpadukoB ¢GyHKIuNA. CUMMETpUS OTHOCUTEIBHO MPSIMOI
y=X.

57. IlpeoOpa3oBanus rpadukoB (yHKiui. PacTsokeHue W ckaTUe BIONIb Ocei
KOOp/MHAT.

58. VpaBHenus. PaBHOCHIIBHOCTH ypaBHEHUH,

59. VYpaBuenus. OCHOBHBIC IPUEMBI UX PEUICHUSI.

60. Cuctembl ypaBHEeHUI. PaBHOCHIBHOCTH CHCTEM ypaBHEHUH.

61. Cucremsl ypaBHeHU.OCHOBHBIE IPHEMBI UX PEILICHHS.

62. HepaBenctBa. OCHOBHBIE IPUEMBI UX PEIICHUS.

63. HepaBenctBa. PaBHOCHIIBHOCTD HEPABEHCTB.

64. Vcnonb3oBaHue CBOMCTB U rpadukoB (GYHKIMI MPU pElIeHHH YpaBHEHUN U
HEPaBEHCTB.

65. Meroa HTEPBAJIOB.

66. N3o0pakeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHN
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

67. N3o0paxeHue Ha KOOPAMHATHON TUIOCKOCTH MHOXECTBA PEIICHUI HEPABEHCTB
C IByMsI IEPEMEHHBIMHU U UX CHCTEM.

68.  CmocoObl 3a1aHUS U CBOMCTBA YMCIIOBBIX MTOCIIEIOBATEIHLHOCTEMH.

69.  CymmupoBaHUE MOCIEI0BATEIbHOCTEH.

70. [TonsiTre 0 MPOU3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKHIIT CMBICII.

71.  IloHsATue o MpoU3BOJHON PYHKIMH, €€ PU3MUECKUIl CMBICI.

72. VYpaBHeHHE KacaTeIbHOM U HOpMaIU K TpaduKy QyHKIHH.

73.  IIpou3BonHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS], YACTHOTO.

74.  Ilpon3BoaHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUI.

75.  IlpuMeHeHMe NPOU3BOJHOW K MCCIENOBAHUIO (YHKUUH U TOCTPOEHUIO
rpaduxosB.

76. ITpumMepbl UCTONB30BaHUS MPOU3BOJHOW JUISI HAXOXKACHUS HAWIYYIIEro
peIeHNs B IPUKJIAIHBIX 3a/1a4ax.

77.  Bropas nmpous3BojHas, ee reoMeTpruuecKuil cmbici. Haxoxxaenue ckopoctu
JUTSL TIpoliecca, 3aJlaHHoro (popmyiioit u rpaduxom.

78.  Bropas npousBojHasi, ee puznueckuii cMbica. Haxoxaenue yckopeHus ams
mpoiiecca, 3a1aHHoro (hopMyIioi u rpadurom.

79.  IlepBooOGpasHas u unterpai. CBoHCTBa.

80. Tabmuma mepBooOpa3HBIX.

81.  OmnpeneneHHbI HMHTErpaj, OCHOBHBIE CBOMCTBA M €ro I'e€OMETPHUYECKUI

cmbica. @opmyna Hetorona—IJleitOHuna.
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82. [IpruMmeHeHrne ONpeneNeHHOro MHTerpajga Uil HaxXOXIAEHUs IUIOLIAIN
KPUBOJIMHEWHOW TpaIeruu.

83.  OcHoBHble mOHATUS  KoMOMHartopuku. Pasmemenus.  CoueraHwus.
[TepecTanoBKM.

84. 3ajaun Ha TMOJACYET 4YHUCla pa3MEINIeHUH, IMepecTaHOBOK, COYETAHHI.
Pemienue 3aau Ha nepeGop BapuaHTOB.

85.  ®opmyna 6unoma Heiotona. CBolicTBa OMHOMUHAIBLHBIX KOA(PPHUIIMEHTOB.

86.  TpeyronpHuk [Tackams.

87.  CoObITHE, BEpOSITHOCTH COOBITHS, CII0OKEHNUE U YMHOKEHHE BEPOSTHOCTEH.

88.  IlpencraBneHue gaHHBIX (TAOIUIIBI, TUATPAMMBI, TPAPUKH )

89.  BzauMmHOe pacnojoXeHHe ABYX MPSIMBIX B IPOCTPAHCTBE.

90.  IlapamnenbHOCTh NPSAMON M IUIOCKOCTH.

91.  IMapamnenbHOCTh MIIOCKOCTEH.

92.  IlepneHAMKYJISAPHOCTb MPSIMOM U IIIOCKOCTH.

93.  IlepnieHAuKYISp U HAKIOHHAS.

94. Yroa Mexxay npsiMOd U TIOCKOCTBIO.

95. JIByrpaHHbIN yroJ.

96. YTroa MexXIy IIOCKOCTSIMHU.

97.  IlepneHAUKYISIPHOCTH JBYX IJIOCKOCTEH.

98. I'eomerpuueckue mpeodpa3zoBaHus NIPOCTPAHCTBA: MapaJlIeIbHbIN IIEpeHOC.

99.  T'eomerpuueckue npeoOpa3oBaHuUs MIPOCTPAHCTBA! CUMMETpPHS

OTHOCHTEJIBHO IIJIOCKOCTH.

100. MmHororpanHukd. Bepumael, pedpa, TpaHd MHOTOTpaHHHKA.

101.  IIpusma. [Ipsimas u HakinoHHas npu3Ma. [IpaBunbHas npusma.

102. Mmuororpannuku. [lapamnenenumnen. Kyo.

103. TIIupamupa. [IpaBunbHas nupamuaa. Y ceuyeHHas nupamuaa. Terpasap.

104. Cummerpuu B KyOe, B mapajuiesienuIie/ie, B IpU3Me U MUpaMUIe.

105. Ceuenus kyba, MpU3MBI U TUPAMUJIBI.

106. TIlIpexacraBieHue O MPABWIBHBIX MHOTOTPAaHHHUKAX (TETpadap, Ky, OKTadap,
JIOICKA’AP U UKOCADIP).

107. Hwmuaap. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTh,  OOpasyroras,
pas3BepTKa.

108. OceBble ceueHUs WIMHIPA U CEUCHUS, TIapalIeIbHbIe OCHOBAHUIO.

109. Konyc. Yceuennslii koHyc. OcHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpasyroasi, pa3BepTKa.

110. Vceuennnlii koHyc. OcHOBaHHE, BbICOTa, OOKOBasi TMOBEPXHOCTD,
oOpasyroiasi, pa3BepTKa.

111. OceBble ceyeHUs1 KOHYCa U CEUEHMs], MapajielibHble OCHOBAHUIO.

112. lap u chepa, ux ceueHwus.

113. KacarenpHasi TUIOCKOCTb K cepe.

114.  O6wem u ero uzmepenue. arerpansHas Gpopmyina oobema.

115. OO6wem Tema. @opmynsl  oObema Ky0a,  TIPSIMOYTOJIBHOTO
napaieNenunea, Mpu3Mbl, IAITHHIPA.

116. dopmynsl 00beMa THUPAMUABI U KOHYCA.

117. ®opmynsl 06beMa mapa 1 IIoaan cQepol.

118. ®opmyisl IOMAAN TOBEPXHOCTEN IIMIMHIPA U KOHYCA.

119. T[lomoOme Tten. OTHOMCHHWS TUIOMIAJIEH TIOBEPXHOCTEH W 00BEMOB
NOJOOHBIX TeIl.

120. TIIpsmoyroispHas (JeKapTOBa) CHCTEMa KOOPAMHAT B IPOCTPAHCTBE.

121. dopmyna paccTOSIHUS MEXITYy ABYMsI TOUYKaMHU. Y paBHEHHE CEpHI.

122.  BexTopsl. Momynbs BekTOpa. PaBeHCTBO BEKTOPOB.

123. CroxeHue BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCJIO.
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124.  Bextopsl. Koopannatsl. Pa3nosxenue BeKTOpa 10 HapaBJICHUSIM.

125.  VYron mexnay aByms Bektopamu. [Ipoekius BekTopa Ha OCh.

126. Koopaunats! Bektopa. CKalsspHOE TPOU3BEICHUE BEKTOPOB.

127.  HUcnonb3oBaHHE KOOPJAMHAT U BEKTOPOB IMPH PEIICHUH MAaTEMaTHYECKUX U
NPUKIIAJIHBIX 33/1a4.

I[IpuMepHbIe NPpaKTHYECKHE 3aaHUSA
Pa3BuTHE NOHATHS 0 YHCIIE

1. BuryucauTs:
(1+i)°
2. Ha¥iti MOy M apryMEHT KOMILJICKCHOTO YHCIIa
z=-5i
3. JlaHbI ynca:
=245

z,=1-%

Haiiure: “1° %2

4. JlaHbI ynca:
£ = "JII'E - 'J%

Zy = \E + aﬁz

Haiiure: “1~ “2

KopHu, cTenend u Jiorapu@mul

1. Boiunciure |ogslogzlog3|092512
2°.1r

2. Brerunciire T

1 1
3. Breruncaure E|og47+ |0g432—§|09428

4. Brerancaure |09312—%|0g332+%|0g36

OCHOBBI TPHTOHOMETPHH
3Tl

o sln— o
1. Haiitu 3nak yncna 3 . OtBer obocHYyliTE.
2. Haiitn 3nax uncna Ctg28(0)° . OtBer obocHyiire.

aIT
o COs— .
3. HaiiguTe 3HaK yncna 6 . OTBeT 00OCHYIITE.
4, Jlokaxwure, yro LG & — SIN*a =1 g*a - sin*a

DyHKIUH, UX CBOIICTBA U IPAaPUKH

1. [Toctpouts rpaduk GpyHKIUN
2. [Toctpouts rpadux GyHKIMH
1
yv=x 4+1
3x
y=—
3. Jana ¢pyHkims x+2 | Haitti 3HaueHns QYHKIMH B TOUKAX -
1, 5,10
2 ) -
4. Haiitn o61acTh onpenenenus GyHKIug = In{ x* - 6x+10)
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YpaBHeHHsI M HEPABEHCTBA
1. Pemmre ypaBHeHnue COS(X +%) =1

Pemnre ypaBHenue 3tg (SX + %) =3

2
3. Pemmre ypapuenne 1—tg?x = 2tgx
4 Pemmre ypaBHeHue COS (1— X) =1

Havaja MmaTeMaTH4YeCKOIo aHAJIM3a

1. Brruncnure
1111%{:3:: —5x+3)
o

. Jx—2
2. Breraucnure: lim —
r—25x=4+4
3. Haiingute mpou3BoaHY0 QYHKITUMN:

a) f(x) =5x*+3x +7
6) f(x) == —2yx+7
4. Halitu  ypaBHeHue kacarenpHOM K Tpaduky (yHKUUU
y=2x*+1
5 Haiigure npousBoanyio Gynkiuu Y = ¥A° +3X + 4
6. Uccnenyiite (yHKIHIO HAa MOHOTOHHOCTh U IKCTPEMYMBI
f(x)=-2x+21x* = 72x+9

7. Haiiure nponssoanyro GyHkimn Y = Sin(x* +2)-cos(x —2)

8. Halinute mnpoMexyTKM MOHOTOHHOCTH (YHKIMH U TOYKHU
3KCTpEMyMa y= X*+6x*+9x +8
9. Hailinute Touku mepernba u MPOMEKYTKH BBIMYKIOCTH Tpaduka

bynxuun V = X - 6X7 + 4
10. Haiinute npOMEXYTKH MOHOTOHHOCTH (YHKIMM W TOYKHU
skctpemyma V = X° - 6X% +0x
11.  Jokaxwure, yto pyHkuus F sBisercs mnepBooOpa3sHON g (QYHKIUH
f(X)na mpomexyTke (- oo ; +o0), ecnu
a) Fx)=x>-4, f(x)=3x% 6)Fx)=2x-x% f(x)=2-2x.
12.Bpruncnure uHTErpa I (X* +4x+1)dx BerumcnuTe muomans GUrypsl,

OrpaHHYeHHOH TpadukoM (yHKIMH Y =3X, mpsaMbIME X=2,X=4 U 0CbIO

a0crucce
2xdx

3+x°
14 BeluncnuTe Mmiomans (GUryphbl, OrpaHUYEHHOH TrpahukoM (QYHKIUM

13.Bpruncnure nHTErpa J

y =16—X* u oco abcuce
15.Bpruncaure 1iomans QUrypbl, orpaHUYeHHONW rpapukoM (QyHKIUU
y =1—x* u ockro abeumce

Kom0OunnaTopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSATHOCTE

1. B rpynne 32 crynenta. CKOJBKMMH CIIOCOOAMH  MOXHO
chopmMHupoBaTh KOMaHIy W3 4 4YeJIOBEK JUId YydacTHss B MaTeMaTU4yecKon
onummuazae?

2. BreraucianTs: A73+A62+A53
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3
P7—A26+£’—;.

3. Haiitu 10

4. CKOJIBKO Pa3JIMYHBIX IECTU3HAYHBIX YHCET MOKHO 3aIUCaTh ¢ TIOMOIIbIO (P
2,3,4,5, 6,7 takum oOpa3om, 94TOOBI BCE IUQPPHI B UUCTAX OBLIN PA3TUIHbI?

5. [udp ceiida odpasyercs uz nByx uncen. [lepBoe, 1By3HauYHOE YUCIIO,

obpazyercs u3 mudp 1, 2, 3, 4 (uudpst B uncie MOryT noBTOPATHCS). BTopoe, Tpex3naunoe
yucio, oopaszyercs u3 uudp 7 u 6. CKoIbKO pa3IMYHbIX HIM(YPOB MOKHO UCIOIb30BATh B TAKOM
ceiide?

6. Han psix uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmernueckoe, pazmax,
MOJly U MEJIaHy.

1. Ipu xaxux 3nauwenusx x cpeonee apupmemunecxkoe psoa yucen 1, 2, 3, 4, x 6yoem
pasHo 3.

8. Jana Beioopka 2, 2, 3,4, 4, 7,7, 7, 9. Haligure Meauany 3Toi BEIOOPKH.

9. Omnpenensist cTeneHb 3aCOPEHHOCTH IBETOUYHBIX CEMSH, BBISICHSIHN, CKOJIBKO CEMSIH

COpHBIX PACTEHUM COAEPKUTCS B Kax10oM U3 100 mpon3BoJIbHBIX 00pa30M BHIOpAHHBIX TAKETOB
C OZIMHAKOBBIM 4MCIIOM ceMsH. [lomyunnu:

Hucno ceMsiH COPHBIX PACTEHUI

Yuciio nakeToB

Haiitu cpennee apupmeTnaeckoe 1 MOJY.
10.  Tloacuuranu oOveM mpoaaxxk marasuHa B TeueHue 10 nueit (B ThIc. pyo.): 45, 39,
33,37,31,29, 41, 41. Haiitu cpennee apudmMeTHIecKoe, MOy U MEIHAHY.

I'eomerpus
1. OceBoe ceueHME KOHyca — IpaBWIBHBIA TPEYTOJBHUK CO CTOPOHOM 12 cMm.
Haiinure miomans ceueHus, MPOBEIECHHOIO uepe3 JiBe 00pa3yrollue KOHYyCa, yroil MEeXIy

kotopsiMi  paBer () .Otpesok AD  nepHeHIMKYISPEH K IUIOCKOCTH —PaBHOOEAPEHHOTO
tpeyromsauka ABC. M3BectHo, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute paccrosiHue
oT KoH1IoB oTpe3ka AD o npsmoii BC.

2. Paccrossane ot Toukm M 1m0 KakI0W M3 BEPIIMH IMPABHIBHOTO TPEYTOJBHUKA
ABC pagno 4 cm. Haitnute paccrostaue ot Touku M g0 miockoct ABC, eciiu AB=6 cm.

3. B tpeyronsauke ABC pano: ZC :90 AC=6 cm, BC=8 cm, CM — menuana.
UYepes Bepmmny C mposenena mpsmas CK, meprieHaukynsipHas K IIIOCKOCTH TPEYrolbHUKA

ABC, mpuuem CK=12 cm. Haiimute KM.
4. Yepe3 cropony AB pomba ABCD mnposenena minockocte ADM Tak, uto

nsyrpanssiii yron BADM pasen () . Haitaure cropony pomba, eciu ¢BAD =45

paccTostHue oT Touku B mo mnockoctn ADM paBHO 4«/§

5. Cymma miomazeil Tpex rpaHedl IpsSMOYroJbHOTO MapajliesienuIeia, UMEIOINX
o6yt BepmuHy, paBHa 404 0uM°, a ero pebpa mpornoproHanbHb! unciaam 3, 7 u 8. Haiimute
JMaroHaJlb napajuiesienumnena.

6. M3mepeHus MpsMOYTOJIBHOIO Mapajuienenunena paBHsl 8 cM, 12 cm u 18 cwm.
Haiinure pebpo kyda, 00beM KOTOPOTO paBeH 00BEMY 3TOTO MapajuieenuIe/a.

7. [ap paguyca 41 qm nepecedeH IMIOCKOCTHIO, HAXOIALIEICS HA pacCTOSAHUU 9 1M
OT neHTpa. Haiiaure miomaap ceueHusl.

8. B konyce anuHa obpasyromeil paBHa 5, a paanyc ocHoBaHMs paBeH 4. Haiigurte
00beM KoHYCa.

9. Haiitu kocunyc yria mesay sextopamu: @(2,—1,1) n b(4,—3,5)
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1.3.2 Kpurtepuu onieHKH

Kputepuu onieHk# pe3yibTaTOB BbINOJIHEHHSA
TEOPETHYECKOr0 3a1aHUs

basiel 3a
KPUTEPHUH OLICHKHU

MakcuMaJbLHBII
0as1 — 1 6ana

- JEeMOHCTpHpYeT IJIyOOKOe, IIOJHO€ 3HaHHWEe U IOHMMaHue
IIPOrPaMMHOTr0 MaTepHaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3JIaraeT MaTepuai;

- Ja€T TOYHOE OIIPENIEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- TIpu OTBETE JEMOHCTPUPYET CAMOCTOATEIBHOCTb CYKICHHI,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€JIACT IPAaBUIIbHBIE BBIBOJBL;

- IPaBUIIBHO M OOCTOATEIBHO OTBEYACT HA CONYTCTBYIOIINE BOPOCHI.

1

- JeMOHCTpPHpYET TIJIyOOKOe, IIOJHO€ 3HaHWE€ M IIOHUMAaHHe
IIPOrPaMMHOr0 MaTepHaa;

- B OCHOBHOM IPaBWJIbHO, 0€3 U3MEHEHHUs OCHOBHOM CYTH I'PaMOTHO M
JIOTMYECKHU BEPHO U3J1aracT MaTepHal;

- JIOIyCKaeT HEeCYLIECTBEHHbIE HETOYHOCTU MpH ONpEACICHUU WU
MCTOJIKOBAaHUHU OCHOBHBIX IOHSATHUMH;

- IpU OTBETE JIEMOHCTPUPYET CaMOCTOSATENBbHOCTb CYXJIEHUH,
IPUBOJUT BEpPHbIE AapPryMEHTHI, BEPHO, HO C HE3HAYUTEIbHBIMU
olIMOKaMU JieJaeT BbIBO/IbI,

- MpaBWIbHO, HO COBEpILIAs HE3HAYUTEJbHbIE OMMOKHU, OTBEUaeT Ha
COITYTCTBYIOIIME BOIPOCHI.

0,5

-pacKpbIBa€T OCHOBHOE COJAEp)KaHHE Yy4yeOHOro maTepuana, HO
0OHApYKUBAIOTCSI CYLIECTBEHHBIE poOeTbI B IMOHUMaHUU
IIPOrPaMMHOI'0 MaTepuania

- HEMOJIHO, HapylIasi MOCIE0BATEIbHOCTh U3JIaraeT MaTepua;

- JIOMyCKaeT OIIMOKM B OMpPENEICHHMH M HCTOJIKOBAHWU OCHOBHBIX
MMOHSATHH;

- IIpU OTBETE JIEMOHCTPUPYET CaMOCTOATENBHOCTh CYXKJICHH,
MPUBOJIUT YaCTHYHO BEPHBIE apryMEHTBI, OTIEIbHBIE BBIBOJIBI HEJb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYIEHT HWCHBITHIBAET 3HAYMTENIbHBIE 3aTPYAHEHHs, OTBEYass Ha
COITYTCTBYIOIIME BOIIPOCHI.

0,25

- HE 3HAET 3HAYUTEILHON YaCTH MPOrPAMMHOI0 MaTepHaia, JONMyCKaeT
CYIIIECTBEHHBIE OLITUOKU;

- HE 3HaeT WIM JaeT HEBEPHOE ONPEACIICHUE U HCTOJIKOBAHHE
OCHOBHBIX MMOHSITHH

- HE MOXET MPUBECTH BEPHBIE APTYMEHTHI, JEIACT HEMPABUIbHBIE
BBLIBOJIBI;

- HEBEPHO OTBEYAET HA COMMYTCTBYIOIINE BOMPOCHI.

UTOro
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Kpurepun oneHKH NPaAKTH4YECKOI0 3aJaHUs MO ajredpe

Banabl 3a
KPUTEPHUHN OLEHKH

Xon pelieHusi BEpHBIA, NMPUBEIEHO BEpHOE OOOCHOBAaHHOE pEIlEHUE,

IIOJIy4E€H BEPHBIA OTBET 15
XoJl pelieHus: BEpHBbIi, HO JOMYIIEHA OJHA OMNOKAa BBIYUCIUTEIBHOTO 1
Xapakrepa,
Pemenue HayaTo JIOTMUECKH BEpPHO, JONYLIEHA BBIYMCIUTEIbHAS 05
olKMOKa; WK PElIeHUE He JOBEJECHO O KOHIIA, OTBET OTCYTCTBYET ’
HesepHoe pelieHne, HEBEpHbIN OTBET WJIM OTCYTCTBHE PELICHUS 0
UTOIro 1,5
Ne Kpurepun oueHkn npakTHYeCKOro 3aJaHusl 110 FreoMeTpuM Bbanabl 3a
KpHUTEpHH OLCHKHU
1 | HaiizieH BepHBIN CrI0CO0 pellIeHus;
IpUBEIEHA BEpHas IOCIEAOBATEIbHOCTh BCEX ULIAaroB PpELICHMUS;
BEPHOOOOCHOBAaHbl BCE KIIIOUEBBIE MOMEHTBI BBIOPAHHOIO CIOCO0a
pelieHus; 15
BEPHO OTMEYEHbl Ha YEpTeX e CBOMCTBa BCEX IPEACTABICHHBIX B '
yCIOBHH (PUTYP U UX DJIEMEHTOB;
BEPHO BBINIOJIHEHBI BCe MPE0O0pa3oBaHMsl U BEIYMCICHMUS;
IIOJIy4E€H BEPHBIN OTBET
2 | HalACH BEPHBIN CIIOCOO PEIICHHUS;
IIpUBE/ICHA BEPHAs [10CJIEJOBATEIbHOCTD BCEX I11ar0OB PEILICHUS;
JOTIYIIEHbI OTCYTCTBUSI U (WJIM) HErpyOble OIMOKH B OOOCHOBAHMSIX
KJIFOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBbl Ha YEPTEKE CBOICTBA MpPEJCTABIECHHBIX B YCIOBUHU 1
Guryp ¥ ux 3J€MEHTOB, KOTOPHIE UIPAIOT BAXKHYIO POJIb B PELICHUU
3ajlauy;
JIOTIYIIIEHA OJ{HA Herpy0as BIUMCIMTEIbHAS OMMOKA, HE BIMSIOLINE Ha
IIPABWJIBHOCTD JAJIBHEHUIIETO X0Aa PEILICHUS
3 | X0 pelIeHust BEPHBIIA;
pelIeHne, BO3MOXKHO, HE 3aBEPILEHO;
JIOTIYIIEHbl OTCYTCTBUSI U (MJIM) HErpyOble OIIMOKHM B OOOCHOBAHMSIX
KIIFOUEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YEpPTEKE CBOICTBA MPE/ICTABICHHBIX B YCIOBUU (UTYD 0,5
Y MX JIEMEHTOB UMEIOT HETOUYHOCTH;
JOTYIIEHbI HETPYOble OMMOKU B BBIYMCIICHHSIX U B MPEe0Opa3OBaHUSX,
HE BJIMSIOIINE HA MPAaBUIBHOCTD XOJia PEIICHNUS;
B PE3yJbTaTe 3TUX OMIMOOK MOXKET OBbITh MOJY4YE€H HEBEPHBIN OTBET
4 | HeBepHOE pellleHNe, HeBEepHbIN OTBET MJIM OTCYTCTBUE PEIIEHUS 0
MUTOI'O 1,5
1.4. MarepuanbHO-TeXHUYECKOe o0ecredeHne sl POBeIeHUs1 IPOMeKYyTOYHOM
aTTrecTanuu

ATTCCTaI_[I/II/I IIPOBOAUTCA B yT~IC6HOM KaOHHeTe MAaTEMATHUKH.
1.5 YueOHo-meTOAM4Yeckoe W HH(OPMaNMOHHOE olecmevyeHue

NMPOMEKYTOYHOM aTTecTalluu

OcHoBHbIE yueOHbIe H3TaHUS

AJIsA NPOBEACHUSA

1. bammakos, M. . Marematuka: yueOnuk /M.U. bammakos.- 2-e¢ u3n., crep.- M.:
KHOPYC, 2019.- 394c.- (CIIO) https://www.book.ru
2.boromonoB, H.B., Cawmoiinenko, II.M. Maremaruka: yueOnuxk mns CIIO /H.B.
Boromornos, I1.U. Camoiinenko.- M.: FOpaiit, 2019.- 401c.- (IlpodeccronanbHoe obpa3zoBaHue)

https://urait.ru
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https://www.book.ru/
https://urait.ru/

3. Boromornos, H.B. Ilpaktuueckue 3amanus no matemaruke. B 2-x 4. U.1: yue0.
nocobue mis CI1O /H.B. boromomnos.- 11-e u3z., nepepad. u mom.- M.: FOpaiit, 2019.- 326¢.-
(TTpodheccronansuoe obpazoBanue). https://urait.ru

4, boromonog, H.B. Ilpaktuyeckue 3amanusi mo marematuke. B 2-x 4. Y.2: yue0.
nocooue mns CIIO /H.B. boromomnos.- 11-e u3z., nmepepad. u gom.- M.: FOpaiit, 2019.- 251c.-
(TIpodheccronansuoe obpazoBanue). https://urait.ru

5. I'yceB, B. A. I'eomerpusi: yueOHOe mocobue s CpenHero NpoQecCHOHaTBHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxo, A. A. IlpokodbeB. — 2-¢ u3id., UCHp. U AOI. —
MockBa: WzngarenbctBo IOpaiit, 2020. — 280c.— (IlpodeccuonansHoe oOpa3oBaHUE)
https://urait.ru

JonotHUTE/IbHBIE Y4eOHbIe U3TaHUS

6. boromonoB, H. B. Anrebpa u Havanma aHanm3a: ydyeOHOe MOCOOWE I CPEIHETro
npodeccuonansHoro obpazosanusi/ H. B. boromonoB. — MockBa: M3garensctBo HOpaiiT,
2020. — 240 c. — (IIpodeccuonanproe obOpazoanue). — ISBN 978-5-534-09525-8. I'pud
YMO CIIOhttps://urait.ru

7. boromonos, H. B. Marematuka. 3agaun c pemenusmMud B 2 4. Yacts 1 : yueGHOe
nocoowue s cpeaHero npodeccuoHanbHoro oopaszosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn.— MockBa: WznatensctBo HOpaiit, 2020. — 439c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09108-3. I'pud YMO CIIO https://urait.ru

8. boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusiMd B 2 4. Yacte 2 : yueOHOE
nocoowue s cpearero npodeccuoHanbHoro obpasosanus / H. B. Boromonos. — 2-e u3., ucmp.
u gomn. — MockBa: WznatensctBo HOpaiit, 2020. — 320c.— (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-09135-9. I'pud YMO CIIO https://urait.ru

9. Maremaruka: ajareOpa W Hayaja MaTEMAaTUYECKOTO aHajan3a, TICOMETPHUS s
npodeccuii U CrenualIbHOCTEH colmabHO-3KOHOMIYecKoro npoduist/ ['yceB B.A. , ['puropses
CTI. , Usoaruna C.B. - 2-¢ usn. crep.— M.: Akaaemus, 2018.- 416 c. https://academia-
library.ru

HNuTepHeT-pecypcnl

10. www.fcior.edu.ru (PenepanbHbIii IEHTP WHHOPMAITMOHHO-00Pa30BaTEIBHBIX
pecypcos (OLIMOP)).

11. www.school-collection.edu.ru (Exunas xomuteknus udpoBbix 00pa30BaTeIbHBIX
pecypcoB)

12. www. Ucheba. com (O06pa3oBarenbHblii moprai «Yuebay: «Ypoku» (WWw. uroki. ru)

MeTtoauyeckue yKkazaHus AJsl 00y4alOIUXCS 110 OCBOEHUIO THCIUIIHHBI

12.Metoamueckue yka3zaHus JUIsl 00yJarOMIUXCs 11O BBITIOJTHEHUIO TIPAKTUIECKUX paboT.

13. Metoauveckue ykazaHus A OOy4YaOUIUXCS TO BBIMOJHEHHIO CaMOCTOSTEIbHBIX
pabor.
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https://urait.ru/
https://urait.ru/
https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/
https://academia-library.ru/catalogue/4831/370005/

