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1. MOSACHUTEJIBHAS 3AIINCKA
PABOYEN TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
YUEBHOW JUCHUIIJINHBI <sMATEMATHUKA»

1.1. Ob6sacTh MpUMeHEHHs] TMPOTrPaMMbI. peanu3alis CPeIHET0 OOIIeTo
obopazoBanus B mpeaenax II[ICC3 mo cnenmambHocTsM 09.02.06 CereBoe u
cuctemHoe anmuuuctpupoBanue, 10.02.04 Obecneuenue uHGOPMAIIMOHHON
0€30MacHOCTH  TEJIEKOMMYHHUKAIMOHHbIX  cucteM, 13.02.11 TexHuueckas
DKCIUTyaTasi W OOCTY)KMBAaHUE DJICKTPUYECKOTO M DICKTPOMEXAHUYECKOTO
obopynoBanusi (10 OTpaciasiM), B COOTBETCTBHU C MTPHUMEPHOW MPOTPaMMOi
«Marematuka» ¢  y4€TOM  TEXHOJOTHYECKOTO  MpOPmiIs  MOIy4aeMOTo
npodeccuoHanbHOTO 00pa30BaHMS.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpegnero obdiero
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACPKAaHUIO U pPe3yJbTaTam
OCBOCHMSI  y4yeOHOM  JUCHUIUIMHBI «MaremaTuka», B  COOTBETCTBHUH  C
PexoMeHanusiMu 10 OpraHu3aliy MOJIyYeHHs] cpeHero oliiero oopa3oBaHus B
mpeaeniax OCBOCHHUS 00pa30oBaTEIbHBIX MPOTPAMM CpPEIHEro MPo(ecCHOHATLHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepabHBIX TOCYAapCTBEHHBIX O00pa30BaTEIbHBIX CTAHIAPTOB W IOIyYacMOM
CIEIUATBHOCTU CPEAHETO MPO(dHEeCCUOHATFHOTO 00pa30BaHUS.

Conepxanue  mporpaMMmbl  y4eOHOM — ITUCHUIUIMHBI — «MaremaTukay
HaIpaBJICHO Ha JOCTIKECHUE CIICAYIOMINX TICIICH:

o obecrnicueHue CHOPMUPOBAHHOCTH NPEACTABICHUM O COIMAIIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMATUKHU;

o obecnieueHue c(POPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUUECKOTO U
MaTEMaTUYECKOTO MBIIIUICHUSI, MPOCTPAHCTBEHHOTO BOOOPAXKECHUSI M WHTYHUIIUH,
TBOPYECKUX CIIOCOOHOCTEH Ha ypOBHE, HEOOXOIUMOM IS TPOJOJDKEHUS
oOpa30BaHUS U JJISI CAMOCTOSTEILHON JIEITEIbHOCTH B 00JIACTH MaTEMAaTHKH U €€
NpUIoKEeHUH B Oyay1ien nmpodeccnoHalbHOM 1eATeIbHOCTH;

o oOecrieyeHue CHOPMUPOBAHHOCTH YMEHUN MNPUMEHSTH IMOTYUYEHHBIE
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3HAHUS [PU PEUICHUN Pa3JIUYHBIX 3a/ady;

o oOecrieueHre OBIIAJICHUE YCTHBIM W THCHBMEHHBIM MaTeMaTHYCCKUM
S3BIKOM, MaTeMaTHYECKUMU 3HAHUSMU W YMEHUSMU, HEOOXOAUMBIMHU IS
U3Y4YEHUS! IIKOJIbHBIX €CTECTBEHHOHAYYHBIX MUCIUIUIMH, JUISI MPOAOJIKEHUS
oOpa30BaHUs U OCBOCHUS N30paHHOU CIIEIIMATIEHOCTH HAa COBPEMEHHOM YPOBHE

o oOecrieyeHue chOpMUPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTHKE Kak
4acTH  OOIIEYENOBEYECKOM  KYJNbTYphl, YHUBEPCAIbHOM  S3BIKE  HAYKH,
MO3BOJIAIONIEM OMUCHIBATH U U3Y4YaTh PEabHbIE MPOLIECCHI U SBICHUS.

[Iporpamma y4eOHOM AUCHUIUIMHBI «MartemMaThkay SBISIETCS OCHOBOM st
pa3pabOTKu  paboumx  MporpaMMm, B  KOTOpPhIX  MpodeCcCUOHANIbHbBIC
oOpa3zoBaTeNbHbIE OpraHU3allMy, pPeaTU3yIollUue 00pa30BaATEIbHYIO MpPOrpaMMy
cpeadero obmero oOpaszoBanusi B mpeaenax ocBoeHus OIIOII CIIO na 6Gase
OCHOBHOTO OOIIIEro 00pa3oBaHMs, YTOUHSAIOT COAEpKaHUE y4eOHOro marepuarna,
MOCJIEIOBATEIBLHOCTh €r0 HW3Y4YEHUs, paclpesieieHue Y4eOHbIX 4YacoB, BHJIbI
CaMOCTOATENbHBIX PadoT, TEMAaTUKY TBOpPUECKHUX 3afaHuil (pedepaToB, JOKIAIOB,
U T. 1), YYUTHIBAs CHEUU(PUKY MPOrpamMM MOATOTOBKHU CIEHHAIUCTOB CPEIHETO
3B€HA, OCBANBAEMOM CIIEIMAIIBHOCTH.

B coxepxanuu yueOHON MUCHMILUIMHBI MPOCTIEKUBACTCS B3aUMOJICHCTBUE C

JIPYTUMU AUCIUTUTMHAMY: GU3HUKA, XUMHUSI, SKOHOMHUKA, HHPOpPMaTHKA.

1.2. O0mas xapakTepucTUKa y4eOHO! TUCHUILIHHBI «MaTeMaTHKa

Marematuka  sBisieTcss  (yHIaMEHTAbHOW  00Ieo0pa3oBaTeIbLHOM
JTUCITUTIIMHOM  CO  CJIOKMBIIIMMCSI YCTOWYMBBIM  COJECP)KAaHHUEM U OOIMUMHU
TpeOOBAHMSIMU K TIOJITOTOBKE OOYYAIOIIMXCS MPH OCBOSHUU TEXHOJOTHYECKOTO
npoduiis. OTO BBIpaXKaeTCs B COJEpPKAaHUM OOYYECHHS, KOJIMYECTBE YacoB,
BBIZICIISIEMBIX Ha HM3yYCHHUE OTICIBHBIX TEM IMPOTPAMMBI, TIIYOMHE WX OCBOCHHS
CTyJeHTaMu, 00beMe 1 XapaKTepe MPaAKTUUECKUX 3aHITHIM.

OO6mre e N3y4eHnsl MaTeMaTUKH TPAJAUIIMOHHO PEATU3YIOTCSI B YETHIPEX
HaIPaBJICHUIX:

1. obmiee npencrapiaeHue 00 UIESIX U METOJIaX MAaTEMaTUKH;
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2. WHTEJUIEKTYaJIbHOE Pa3BUTHUE;

3. OBJIaJICHHE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSAMHU U YMEHUSIMU;

4. BOCIIMTATEIbHOE BO3JICHCTBHE.

Copepxanne y4eOHOM MAMCLUIUIMHBL pa3pabdOTAHO B COOTBETCTBHM C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU OOy4YEHHUSI MaTEMaTHKE:

o anreOpanyeckasi JIMHMS, BKIIOUYAIOLIasi CUCTEMATU3ALUI0 CBEICHUH O
Yyucilax; U3y4eHHe HOBBIX U 0000IIEHUE paHee N3YUEHHBIX ONepaluil (BO3BeICHNE
B CTENEHb, U3BICUCHHE KOPHS, JOrapupMUpOBaHHE, CHHYC, KOCHHYC, TaHIEHC,
KOTaHI€HC ¥ 0OpaTHbIE K HUM); U3yUYE€HHUE HOBBIX BUJOB YUCIIOBBIX BBIPAXKEHUN U
(GopMys; COBEpPILICHCTBOBAHME NPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBLHON
KyJbTYpbl, pacIIMpEHHUE U COBEPUICHCTBOBAHMWE aIreOpanvyeckoro amnmapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIE, M €ro IPUMEHEHUE K PEIICHUIO
MaTEeMaTUYECKUX U NPHUKIAJHbIX 33/a4;

o TEOPETUKO-(PYHKIIMOHAIbHAS JIUHUS, BKIIIOYAIOLIAs CUCTEMAaTU3aLUIO
U pacllupeHHe CBEACHUH O (YHKUUAX, COBEPUICHCTBOBAHUE TIpaPUUECKUX
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJIESIMHU M METOJAaMU MaTEMaTUYECKOTO
aHain3a B 0OBEMeE, MO3BOJIAIOLIEM MCCIEA0BATh JJIEMEHTapHble (QPYHKIUU U
pemarb MpOCTEMIINEe TeoMEeTpUuyYecKue, (U3MYECKUe U Jpyrue MpUKIagHbIE
3a]auH;

o JVHUS YPABHEHUN W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUM U
UCCIIENOBAaHMM MaTEMaTHYECKUX MOJIEIEH, EPECEKAIOIAsACS ¢ alIredpandeckon u
TEOPETUKO-(PYHKIIMOHAILBHOM ~ JIMHUSIMM M BKJIIOYAIOLAss ~ pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHHUKHU alreOpanyeckux MpeoOpa3oBaHUM sl pELIeHUs
ypaBHEHUH, HEPABEHCTB U CHUCTEM; (OPMHPOBAHHUE CHOCOOHOCTH CTPOUTH U
UCCJIEN0BATh MPOCTEUIINE MAaTEMATHYECKUE MOJEIU MPU PEIICHUH MPUKIATHBIX
3a/1ay, 3a7a4 U3 CMEXHbIX U CTIELIMAJIbHBIX TUCLUILINH;

o reoMeTpuYecKas JUHUS, BKIIIOYAIONIAsl HArJIAIHbIE MPEJCTaBICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U M3yUEHHE X CBOMCTB, (GOPMHUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXKeHMs, pPa3BUTUE CIIOCOOOB  T€OMETPUUYECKHUX

HSMepeHI/Iﬁ, KOOPANHATHOI'O )51 BCKTOPHOTI'O METOJOB JJIIsL pPCUICHUA
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MaTEeMaTUYECKUX U TMPUKIAIHBIX 337149,

o CTOXaCTUYECKas JUHUS, OCHOBAaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX
YMEHUM, TNPEJCTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOIIEro MHUpA.

B TemarmueckoMm ImiaHe TpOrpaMMbl YYeOHBIH MaTepHall MPEICTABICH B
dbopme uyepenyromerocss pa3BepThIBAHUS OCHOBHBIX COJEP)KATENIbHBIX JIMHUN
(anreOpanyeckor, TEOPEeTHKO-(PYHKITMOHAILHON, YypaBHEHUH W HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), 4YTO TMO3BOJSIET THOKO HCMOJb30BaTh MX
pacroJIOKEHUE U B3aMMOCBSI3b, COCTABJIATH PabOUYMil KaJeHIapHBIM IUTaH, TO-
pazHoOMYy 4depenysi yueOHbIe TeMbl (TJIaBbl YUeOHHMKA), YIUTHIBAS TEXHOJIOTMUECKUM
ocBanmBaeMoi cnenuanbHocTd CIIO, ryOuMHy H3y4eHHs Marepuaia, YpPOBEHb
MOATOTOBKH CTYACHTOB MO TpeaMmeTy. lIpemnaraemple B TeMaTHYECKOM TLIaHE
00BEMBI YI4EOHOTO BPEMEHH PEKOMEHYETCSI HCIIOIb30BaTh JJIsl BRIMIOJTHEHUS pa3-
JUYHBIX YYEOHBIX 3aJJaHUM.

N3ydenne oO011eo0pa3zoBaTebHOM y4eOHOM IUCHUIUIMHBI «MartemaTuka
3aBepIllaeTcs MOJIBEICHUEM UTOTOB B (pOopMe dK3aMeHa B paMKax MPOMEKYTOUHON
aTTeCTallul CTYIEHTOB B Tmponecce ocBoeHuss ocHoBHou OIIOII CIIO c

MOJTYYEHHUEM CPEIHEro 00111ero 00pa3oBaHus MO CHEeINaTbHOCTH.

1.3. Mecro aucuumiinebl B crpykrype OIHOIT

VYyebnas nucuumuimHa «MaremaTukay SBISICTCS Y4YEOHBIM MPEAMETOM
00s3aTeNbHOM TpPEeIMETHOM 00JacTH MpO(UIBHBIX AUCHUIUIMH «MaremMatuka u
unpopmatukay PI'OC cpennero obmiero odOpaszoBanusa. B mpodeccronambHbIX
oOpa3oBaTeIbHBIX OPTaHU3AIUAX yaeOHas NTUCIHUIUIMHA «MaTeMaTruKay u3yqaeTcs
B 0011eoopazoBarenbHoM 1ukie yaueoHoro miana OIIOIT CITO na 6a3e OCHOBHOTO
o01ero o0pazoBanus ¢ Mody4deHueM cpeanero obmiero oopazosanus (IITICC3).

B yueOnbix mnanax [MIICC3 yueOHas auciuminHa «MaremaTukay BXOJIUT B
coctaB o0mux 00Ie00pa3oBaTeNbHBIX YUEOHBIX AUCITUIUIHH, (OPMUPYEMBIX W3

o0s3aTenbHBIX TIpenMeTHBIX o0acteit DI'OC cpennero obmero oopasoBanus, s
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cneruanbHocTr 09.02.06 CeteBoe u cucremHoe aamuHHCTpupoBanue, 10.02.04
Ob6ecneuenre MHGPOPMAIMOHHON 0€30MaCHOCTH TEIICKOMMYHUKAITMOHHBIX CUCTEM,
13.02.11Texnuueckas »HKCIUTyaTalsi ©  OOCIYy)XMBAaHHE JJICKTPUUECKOTO H

AIIEKTPOMEXAHUYECKOTO 000PYAOBAHUSA C yUETOM MPO(UIIS.

1.4. Pe3yabrarbl  O0CBOEHHUSI  001ICO0pa3oBaTeNbLHOH  y4eOHOI

AUCIHUILIHHDBI

OcBoenue COAEpKAHUS y4eOHO JTACITATUIAHBI «MaremaTHnka
o0ecreynBaeT JOCTIKEHUE 00YUYaIOUMUCS CIAEAYIOIINX PE3YJIbTaTOB:

JUYHOCHHBIX:

o chOpPMHPOBAHHOCTh  TPEJACTABICHUM O  MareMaThke  Kak
YHUBEPCAIBHOM $I3bIKE HAyKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUN U IMPOIIECCOB,
U7X M METOJIaX MAaTEMAaTHUKH; TOHNMaHUE 3HAYNMOCTH MAaTEMAaTHKH IS HAYYHO-
TEXHUYECKOTO IIporpecca;

o chOpPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTUKe Kak K 4YacTh
OOIIeYeIOBEYECKON KYyJbTYphl dYepe3 3HAaKOMCTBO C HWCTOPHEH pa3BUTHSA
MaTE€MaTHUKH, YBOJIIOIIUEN MAaTEMAaTUYECKUX UJICH;

o pa3BuUTHE JIOTUYECKOTO MBIILJICHUS, POCTPAHCTBEHHOTO
BOOOpaXEHUS, aJITOPUTMUICCKON KyIbTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE,
HEOOXoauMOM it Oynymied  mpodeCCHOHAIIBHOM — NIeSITEIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHuUs M cCaMOOOPa30BaAHUS;

o OBJIaJICHUE MaTeMaTHYECKUMHU 3HAHUSIMHU u YMEHUSMH,
HEOOXOJMMBIMHA B TIOBCEIHEBHOM KWU3HH, ISl OCBOCHHUS CMEXHBIX €CTCCTBEHHO-
HAYYHBIX JUCIUIUIMH U TUCIUIUINH MPOQPECCHOHAIBHOTO IUKIA, IS TOJTYICHUS
oOpazoBaHus B 00JIaCTsIX, HE TPeOYIOIUX YriayOJeHHOW MaTeMaTH4eCKON
MOJATOTOBKY;

o TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE

CaMOO6paBOBaHI/IIO, Ha MPOTAKCHUU BCEU JKHU3HH, CO3HATCIbHOC OTHOIICHUEC K
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HENPEePHIBHOMY O00pa30BaHUI0 KaK YCIIOBHIO YCICITHOW MPOo(ecCHOHAIBHON W
00IIIECTBEHHOM JICITCILHOCTH;

o TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIIBHOH TBOPYECKOH M
OTBETCTBEHHOM JI€ITEILHOCTH;

o TOTOBHOCTh K  KOJUICKTHBHOW  paboTe, COTPYJHHYECTBY  CO
CBEPCTHHKAaMH B  00pa30BaTeIbHOM, OOIIECTBEHHO  IIOJC3HOHM, y4eOHO-
HCCIIeIOBATEIbCKOM, MPOCKTHOM U IPYTHX BUIAAX ACATCIbHOCTH;

o OTHOIIICHHE K TPO(ECCUOHATHLHOW NEATEIBPHOCTH KaK BO3MOYKHOCTH
y4acTUs B PEIICHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAPCTBCHHBIX,

0OIIeHAIIMOHAIBHBIX MPOOIIEM;

MemanpeOMemelx:
L YMCHHUC CaAMOCTOATCIBHO  OIPCACIIATL HCIHM  ACATCIBbHOCTH U
COCTaBJIATDH IIJTaHbI ACATCIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIITD,

KOHTPOJIMPOBATHh U KOPPEKTHPOBATH JACSITEIHLHOCTD; NCIOJIb30BAaTh BCE BOZMOXKHBIE
pecypebl Ui JTOCTMDKEHHSI TOCTaBJIEHHBIX II€JIe W peaju3alid  IUIaHOB
NeATEeTLHOCTH;, BRIOUPATh YCIICITHBIE CTPATETHH B PA3IMYHBIX CUTYAITUX;

o yYMEHUE MPOAYKTUBHO OOIIATHCS WM B3aUMOJCICTBOBATH B MPOLECCE
COBMECTHOM  JIESITENIbHOCTH, YYUTHIBATh TMO3UIUHU  JIPYTUX  yYACTHUKOB
nesTenbHOCTH, () (PEKTUBHO pa3pemaTb KOH(IUKTHI;

o BJIaJICHUE HABBIKAMM MMO3HABATEIHHOM, Y4€OHO-UCCIEA0BATEILCKON U
IPOEKTHON JesITeNIbHOCTH, HaBBIKAMHU Ppa3pelICHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNUS;

o TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIbHOM WH(MOPMAIIMOHHO-
MO3HABATEIILHON JIEATEeILHOCTH, BKIIIOUAst YMEHUE OPUEHTUPOBATHCS B PA3ITUUHBIX
UCTOYHHKAX WHQPOPMAINA, KPUTHYECKH OICHUBaTh MW HWHTEPIPETUPOBATH
uH(OPMAITUIO, TTOJIYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

o BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTHYHO W TOYHO

H3J1aratb CBOIO TOUKY 3pCHUs, UCITIOJIb30BATh a/ICKBATHLIC SI3BIKOBBIC CPCICTBA,



o BJIa/ICHWE HABBIKAMHU I[103HABATEIbHON pPEQIIEKCHH KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHUM, I'PAHUL] CBOEIO 3HAHUS U HE3HAHUS, HOBBIX I103HABATEIIBHBIX 33/1a4 U
CPEACTB U1 UX TOCTUKEHUS,;

o LEJICyCTPEMJIEHHOCTh B IIOMCKaXx MW IPUHATUM  PELICHUU,
CO00pa3UTEIBHOCTh U UHTYULIUS, PA3BUTOCTD IPOCTPAHCTBEHHBIX NPEICTABICHU;
CHOCOOHOCTBH BOCIIPUHMMATh KPACOTy M TaApPMOHUIO MUDA;

npeomemHubIx:

o C()OPMUPOBAHHOCTh NPEJICTABICHUA O MaTeMaTHKe KaK 4YacTH
MHUPOBOH KyJbTYpbl U MECTE MAaTEMATUKHU B COBPEMEHHOM IIUBUIIM3AIMH, CITOCOOaX
ONMCAHUSA SIBJICHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;

o C()OPMUPOBAHHOCTh MPEACTABICHUNA O MATEMAaTUYECKUX TOHATHUSIX
KAaK BOKHEUIIMX MAaTEMATUYECKUX MOJECIIAX, IO3BOJIIONINX OIMCHIBATh U U3Yy4YaTh
pasHble IIPOLECCHl U SBICHUA; IOHUMAaHUE BO3MOXXHOCTH AKCUOMATHUYECKOIO
IIOCTPOCHUS MaTEMaTUYECKUX TEOPUH;

o BJIaJICHUE METOAMU J0KA3aTEJIbCTB U aJITOPUTMOB PELICHUS, YMECHUE
UX IIPUMEHATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOA€ PELICHU 3a/1a4;

o BJIAJICHUE CTAHAAPTHBIMU IIPUEMAMM pPELICHUSA pPaAlUOHAIBHBIX H
UPpaLMOHAIbHBIX, IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIpaMM, B
TOM YHUCJE Ui NIOMCKA IYTH PELICHHWS W WUIKOCTPALUU PELICHMs YPaBHEHUU U
HEPABEHCTB;

o c(OPMHPOBAHHOCTh  MPEJACTABIEHUH OO0 OCHOBHBIX MOHSTHUSAX
MaTeMaTUYECKOr0 aHAJIN3a U UX CBOMCTBAX, BIAJECHUE YMEHUEM XapaKTepU30BaTh
noBeneHrue (yHKUIWN, HCHOJB30BAaHUE MOJYYEHHBIX 3HAHUW JUIS ONUCAHUS U
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;

o BJIaJICHUE OCHOBHBIMU IOHATHUSAMU O IIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

o c(OpMHPOBAHHOCTh YMEHHUS PACIIO3HABATH F€OMETpUUECKUE (PUTypbI
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Ha YEPTEXKAX, MOJACISIX U B PEATbHOM MHPE; NMPUMEHEHUE W3YYCHHBIX CBOMCTB
reoMeTpuueckux puryp u GopmMyIt 1y pemeHns TeOMETPUICCKUX 3a7a9 U 33724 C
MPAKTUYECKHUM COJIEPKAHUEM;

o c(hOpPMHPOBAHHOCTh TIPEACTABJICHUA O TIPOIeccax U  SIBICHUSX,
MMEIOINX BEPOATHOCTHBIA XAapaKTEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B
peallbHOM MHpE, OCHOBHBIX IOHSATHUSAX D3JIEMEHTAPHOU TEOPUHU BEPOATHOCTEW;
YMEHHUM HaXOJIWTh U OIICHUBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUH B
MPOCTEUIINX MNPAKTUYECKUX CUTYalHsIX U OCHOBHBIE XapaKTEPUCTUKH CITyHaHBIX
BEJINYNH,;

o BJIAJICHUE HABBIKAMU UCIIOJB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX
MPOrpaMM MPH PEIICHUN 3a]1a4.

B pe3ynbTaTe 0cBOCHUS TUCHUILTMHBI 00yUYalOIMIUACS TIOJDKEH 3HAMDb '

CMBICJI U3y4YaeMbIX MAaTEMaTUYECKUX MOHSATUNA, TEOPEM U aKCUOM, (hOpMYIT U
3aKOHOB;

o BO3MOYKHOCTH T'€OMETPUYECKOTO s3bIKa KaK CpEACTBA OIMCAHUSA
CBOIWCTB PEAIbHBIX MPEAMETOB U MX B3aUMHOT'O PACIIOJIOKEHHUS;

o YHUBEPCAJIBHBIM  XapakKTep 3aKOHOB JIOTUKM  MaTEeMAaTHYECKUX
pacCyXJieHui, HuX MPUMEHUMOCTh B PAa3JIUYHBIX O0JACTSIX YEJIOBEUECKOU
JNESITEIbHOCTH,  BEPOATHOCTHBIX  XapakTep  pa3jIMuyHbIX  MPOLECCOB U
3aKOHOMEPHOCTEU OKPY’KAIOLIETO MUPA.

B pe3ynbTaTe 0cBOCHUS TUCHIUTIITUHBI 00YUYaIOMIUNACS TOJDKEH yMen .

o BOCIIPOU3BOJIUTh TMPAKTHUUYECKHUE pacueTbl Mo GopmysiaMm, BKIOYas
bopMyIIBl, COEpIKAINE CTETICHH, PATUKAIIBI, JIOTapU(PMbI U TPUTOHOMETPUUECKHE
byHKIMHA, TPU HEOOXOAUMOCTH UCIIOJIB3Ysl CIPABOYHBIE MaTepHaIbl |
MPOCTEUIIINE BHIYHUCIIUTEBHBIE YCTPONUCTBA;

o OMMKCHIBATh M HUCCIEAOBaTH C TOMOIIBI0 (DYHKIUHA peasibHbIe
3aBUCUMOCTH M TIPEACTABIISITh UX TpapUIeCcKy;

o aHAJIM3UPOBATh U UHTEPIIPETUPOBATH IPaUKH peaIbHBIX MPOLIECCOB;
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o pemarb TeoMeTpuYecKue, (HU3MYECKHue, PKOHOMHUYECKHE U JIPYTUe
NPUKIAAHBIC 3a7a4d, B TOM YHCJIE 3a7a4dl HAa HaWOOJBIINEC W HAUMEHBIITHE
3HAYEHHUA C IPUMEHEHHEM alllapaTa MaTeMaTHYECKOTO aHaAIN3a;

o CTPOUTH U UCCIIEI0OBATh MPOCTEUIINEe MATEMAaTUYECKUE MOJIEIH;

o aHAM3UPOBATh PEANTbHBIC YHCIOBBIC IaHHBIC, IPEICTABICHHBIC B
BUJIC TUarpaMM, rpaguKoB;

o UCClenoBaTh (MOAEIMPOBATH) HECIIOKHBIE MPAKTUYECKHE CUTYalluu
Ha OCHOBE M3yUYEHHBIX (POPMYII U CBOMCTB (Uryp;

o BBEIYHCIIATHh JUIMHY, TUIONIAAh W OOBEM pEabHBIX OOBEKTOB IMPHU
pelIeHNH MPAKTUYECKUX 3aJ]1a4, UCIOJIb3Ys MPU HEOOXOAMMOCTHU CIPABOYHUKHU U
BBIYHMCIIUTENLHBIE YCTPOUCTBA.

B pe3ynbTaTe 0CBOCHUS TUCITUTIIMHBI 00YUYaIOMIUNCS TOJDKEH UCIIOJIB30BaTh
NpUOOpETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKON JEATEIBHOCTH U
MTOBCEHEBHOM KU3HHU.

B pabouyro mporpammy BKIIOYEHO COJCp)KaHHWE, HAMpaBICHHOE Ha
dbopMHpoBaHUE Yy CTYIEHTOB OOMMX M TPO(PECCHOHATBHBIX KOMIIETEHIUH,
HeoOXoauMBIX I KadecTBeHHOro ocBoeHust IIIICC3 no chnenuaiabHOCTH
43.02.14, «l'octuHMuHOE 1ei0» Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C

MOJTyY€HHEM CPEJHET0 00111ero 0opa3oBaHusl.

1.5. Kosin4ecTBO 4acoB, OTBe/IcHHOE HA 0CBOeHHEe Pado4eil MPOrpaMmsl

0011eo0pa3oBaTe/IbHOM JUCUMILIMHBI, B TOM YHCJIE:

MaKcHMaJibHas yuyeOHas Harpy3ka — 234 4acos;
oOsi3aTeNibHas ayIuTOpHas ydeOHas Harpy3ka — 234 4acos;

BHCAyAUTOPHAA CaMOCTOATCIIbHASA pa60Ta — HE IPEAYCMOTPCHO,

KoHCcybTanuu — 10 Jacos;

B TOM YHCJIC Ha BBIIIOJHCHUEC MHANBUAYAJIbHOI'O IIPOCKTA — 34 CUCT 10 gacoB

KOHCVJIbTAIIWH.
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1.6. U3meHeHMs1, BHECEHHbIEe B pPa004yl0 NMpoOrpaMMy 1o CPAaBHEHHIO €
IIpumepHo#i nporpamMmMoii mo odmeodpa3oBaTeIbHOH y4eOHOH IUCHUILIHHE
«MaremaTuka»

be3 usmenenui.
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2. CTPYKTYPA U COIEP’)KAHUE OBIIIEOBPA3OBATEJIBHOM
YYEBHOU JUCHUIIJIMHBI <MATEMATHKA»

2.1. O0bem o00mIe0Opa3oBaTEJbHON YYeOHOM IMCHUIVIMHBI W BHAbI
y4eOHOoi padoThI

Bua yueOHoii padoThl O0bem yacoB

MaxkcumagnbHasi ydeOHas HArPy3Ka (Bcero): 234

Oo0si3aTesibHAsE ayAUTOPHAs y4eOHAasi HATPy3Ka 234
(Bcero)

B TOM YHCJIE: -
JlabGopaTopHbIe 3aHATUS -

MPaKTUYECKUE 3aHATHS 134
KOHTPOJIbHBIE pabOThI
KOHCYJIbTalluH 10

Hrorosas arrecranus B ¢gopme IK3aMeHA
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2.2. TemaTu4yeckMid IJIAH U COIEePKAHNE Y4eOHO JUCUUIIMHBI «MaTeMaTuka

HaumMmeHoBanmue
pa3aesioB U TEM

Conep:xanue yueOHOIro MaTepualia, NpakTuieckue padorsl,
CaMOCTOSITeIbHAsI padoTa 00y4arouuxcst

Oobem
4aCc0B

YpoBeHb
YCBOEHHSA

1

2

4

BBenenue

MaremaTtrka B HayKe, TEXHUKE, SKOHOMHUKE, MHPOPMAITMOHHBIX TEXHOJOTUAX U
MIPAKTUYECKOMN JEATETBHOCTH.
[{enn u 3agaun U3y4yeHUs MATEMATUKK NIPpU oCBOeHUM crieruanbHoct CIIO.

1

Pa3znen 1.

PA3ZBUTHUE NIOHATHUA O YUCJIE

10

Tema 1.1.
Pa3sBurue moHATHSA O
qyucJae

Coaepxanue y4eOHOro MmarepuaJjia
[lenbie u parmoHaIbHBIE YHUCIIA.
JlercTBUTEbHBIC YUCIIA.
Ipubnusicennvie gvruucienus.
Komnnexcnuvie uucna.

JlabopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

No 1. ApudmMerndeckre IeHCTBUS HAJl YUCTaAMU.

Ne 2. Haxosxnenre mpuOInKEHHBIX 3HAUCHUI BEIMYHUH.

Ne3. Haxosxnenue npuOInKEHHBIX 3HAYEHUN MTOTPENTHOCTEH BHIYMCICHHM
(a0COMIOTHOM ¥ OTHOCUTEIIBHOM).

Ne 4. CpaBHEeHHE YMCIOBBIX BBIPAKEHHM.

KontposbHbIe padoThI

BueayauropHasi caMmocTosITe/IbHAsS padoTa 00y4aromuxcs

Kouncyabranumn

Paznen 2.

KOPHMU, CTEIIEHHU U JIOT'APU®MbI

Tema 2.1.
KopHu, crenenun

Conepxkanue yueOHOro MaTepuaJia
KopHu HaTypanbHON CTENEHU U3 YKCJa U UX CBOWCTBA.
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CreneHu c palinOHAJIbHBIMH IIOKA3aTCIIAMU, UX CBOMCTBA.
CreneHu c I[GﬁCTBHTGHI)HLIMH IIOKAa3aTCIIsIMU.
Ceoticmea cmenenu ¢ 0ellcmeumeibHblM NOKA3amenem.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS

Ne 5. Beruncnenue u cpaBHEHHE KOpHEHN. BITTOTHEHNE PacYETOB C
paguKaIaMu.

Ne 6. Pemienne nppanroHaibHbIX YPaBHEHHIA.

Ne 7. HaxoxeHne 3HaYEHNN CTENIEHEN C PAlMOHAIbHBIMU [TOKA3aTEIISIMH.
No 8. CpaBuenue creneneil. [IpeoOpazoBaHus BeIpaXKEHUM, COAEPIKAIIIX
CTEIICHH.

Ne 9. Pemenue noka3arenpHbIX ypaBHEHNN. Pelienne npukiiaHpIx 3a1ay.

10

KoHTposabHbIe padoThI

BHeaymlTopHaﬁ CaMoCTOoATC/IbHAs paﬁoTa oﬁyqamnmxcn

KoncyabTanuu

Tema 2.2.
Jlorapugmbi

Coaep:xanue y4eOHOro MmarepuaJjia

Jlorapudm. Jlorapudm urcia. OCHOBHOE JIOTapu(PMHUUECKOE TOXKIECTBO.
JlecsTUUHBIE U HATYpaJIbHBIE JIOTAPU(PMBI.

[IpaBuna neicTBuii ¢ morapudmamu.

IIepexor K HOBOMY OCHOBAHHIO.

[TpeoOpa3zoBanue palvOHAIBHBIX, UPPAIIMOHATIBHBIX CTEIIEHHBIX,
MOKA3aTeNIbHBIX U JTOTapU(MUUECKUX BBIPAKCHUI.

JlaGopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

Ne 10. Haxoxnenue 3naueHuit jorapudma mo mpou3BoI-HOMY OCHOBAHHUIO.

No 11. Ilepexon OT OIHOTO OCHOBAHUSA K JPYTrOMY.
No 12. Brruuciienue u cpaBHEHHE JIOrapruMOB.
No 13. JlorapudgmMupoBaHue 1 MOTCHIIMPOBAHNE BHIPAKESHUN.

12
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Ne 14. TTpubnuxeHHbIE BHIYUCICHUS U PEICHUS TPUKIAAHBIX 3a7a4.
Ne 15. Pemenue norapumMudeckux ypaBHEHHUI.

KonTpoJsbHbIe padoThI

BHeayauTopHasi camocTosiTeIbHASI padoTa 00y4arouuxcst

KoncyabTanuun

KoncyabTamus Nel mo paszaeny 2: «KopHu, cTenenu u jJorapupmon)

Konrpoabnasi padora Nel no pasgeny 2: «KopHu, cTeneHu u 1orapupmbny

Pasnen 3.

MNPAMBIE U TIJIOCKOCTH B IPOCTPAHCTBE

Tema 3.1.
MapasieabHOCTH
NPSAMON U
IUIOCKOCTH

Coaep:xanue y4eOHOro MmarepuaJia

B3aumHoe pacnonoxeHue AByX NpsIMbIX B MPOCTPAHCTBE.
[TapajuteIbHOCTD NMPSIMOM U TIOCKOCTH.

[TapannenbHOCTh MIIOCKOCTEN.

JlabopaTopHble 3aHATHA

IIpakTu4yeckue 3aHATHS
No 16. [Ipu3Haku B3aMMHOIO PACIIOIOKEHUS MPSAMBIX. YTOI MEXAY MPSIMbIMHU.
No 17. B3anmHo€ pacnoioKeHUe NPSMbIX U IIJIOCKOCTEN.

KonTposbHbIe padoThI

BHeaynutopHasi caMmoCcTOSITeJIbHAS padoTa 00y4aromuxcs

KouncyabTanuu

Tema 3.2.
HepnenaukyasipHoc
Th MPSAMON U
IJIOCKOCTH

Conep:xanue y4e0HOI0 MaTepualia
[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTH.
[lepnieHaAUKYISAP M HAKJIOHHASL.

Yroa Mex1y NpsMOM U INIOCKOCTBIO.

JlaGopaTopHble 3aHATUA

IpakTnyeckue 3aHATHS
No 18. IleprieHAMKYJISIp 1 HAKJIOHHAS K TIJIOCKOCTH. YTOJI MEXIY MPSMOU U
MIJIOCKOCTBIO.
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Ne 19. TeopeMbl 0 B3aMMHOM paCIIOIOKEHUU MIPSIMOM U MIIOCKOCTH. Teopema o
TpeX MepHeHANKYIISIpax.

KonTpoJsbHbIe padoThI

BHeayauTopHasi camocTosiTeIbHASI padoTa 00y4arouuxcst

KoncyabTanuun

Tema 3.3.
IMepneHaAMKYJIAPHOC
Th IJIOCKOCTEH

Conep:xanue y4eOHOIo MaTepualia
JIByrpaHHBIN yTOJI.
Yron MexXay MI0CKOCTIAMM.

[lepneHANKYISIPHOCTD ABYX MIOCKOCTEH.

['eomeTpryeckue npeoOpazoBaHUs MPOCTPAHCTBA: MapalIeIbHBIN MePEeHoC,
CUMMETPHS

OTHOCHUTEIHFHO MIOCKOCTH.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS

Ne 20. [Ipr3Haku u CBOMCTBA NapaJUIEIbHBIX U NEPIEHAUKYISAPHBIX
IUIOCKOCTEN. PaccTosiHME OT TOUKM 10 IIIOCKOCTH, OT IPSIMOM 10 TUIOCKOCTH,
paccTosTHUE MEXIY

IJIOCKOCTSIMH, MEKy CKPEIMBAIOIIUMUCS MTPSMBIMU, MEXTY IPOU3BOJIEHBIMU

dburypamu
B ITPOCTPAHCTBE.

KonTposbHbIe padoThI

BHeaynutopHasi caMmoCcTOSITeJIbHAS padoTa 00y4aromuxcs

KouncyabTanuu

Tema 3.4.
MapauasensHoe
NPOCKTUPOBAHME

Conep:xanue y4e0HOI0 MaTepualia
[TapannenpHOE IPOCSKTUPOBAHHUE.
Inowaob opmoeonanvHou npoekyuu.
N300paskeHne mpoCcTpaHCTBEHHBIX QUTYD.

JlaGopaTopHble 3aHATUA
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IIpakTnyeckue 3aHATHS
Neo 21. [TapannenpbHOE TPOEKTUPOBAHKUE U €TO CBOKCTBA.

KonTpoJsbHbIe padoThI

BHeayauTopHasi camocTosiTeIbHASI padoTa 00y4arouuxcst

KoncyabTanuun

Pa3nea 4.

KOOPJIMHATBI U BEKTOPBI

14

Tema 4.1.
Koopaunarsel n
BEKTOPbI

Conep:xanue y4e0HOTro0 MaTepualia

[IpsimoyroJibHas (IeKapTOBA) CUCTEMa KOOPJAUHAT B IPOCTPAHCTRBE.

dopmyIia pacCTOAHUSA MEXKIY IBYMS TOUKAMM.
YpaBHeHus cepsl, IITOCKOCTH U MPSIMOH.
BekTtopsl.

Monyib BEKTOpA.

PaBeHCTBO BEKTOPOB.

CI105)k€HUE BEKTOPOB.

JlaGopaTopHble 3aHATUA

IIpakTHyeckue 3aHATHS.
Ne 22. [letictBus ¢ BekTopamu. JlekapToBa cucrema KOOpAUHAT B
IIPOCTPAHCTBE.

No 23. YpaBHeHUEe OKpy>KHOCTH, Cephl, IIIOCKOCTU. PaccTosiHue Mex Ty

TOYKaMMH.

KonTposbHbIe padoThI

BHeaynutopHasi caMmoCTOSITeJIbHAS padoTa 00y4aromuxcs

KoncyabTanuu

Tema 4.2.
JencTBus C
BEKTOpPaMH

Conep:xanue y4eOHOro MmaTepuaJia
YMHOKEHHUE BEKTOPA HA YUCIIO.
Pa3noxxeHune BeKTopa Mo HalpaBICHUSIM.
Yron Mexay 1ByMs BEKTOPaMH.
[Ipoekuust BEKTOpa Ha OCh.
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KoopnuHatel BekTopa.

CkansipHoe pou3BeZIeHUE BEKTOPOB.

Hcnonb3oBaHue KOOPJIMHAT U BEKTOPOB MPU PEIICHUN MAaTEMaTHYECKUX U
MPUKIIATHBIX

3a/1a4.

JlabopaTopHble 3aHATHSA

I[IpakTH4eckue 3aHATHS.

No 24. JlelicTBusi ¢ BEKTOpamu, 3aIaHHBIMU KoopinHaTaMu. CkansipHoe
IIPOU3BEIECHUE BEKTOPOB.

Ne 25. BektopHO€E ypaBHEHHE NPSAMOU U INIOCKOCTH.

Ne 26. cniosib30BaHKE BEKTOPOB ITPU JOKA3ATENBCTBE TEOPEM CTEPEOMETPHHN.

KonTposbHbIe padoThI

BHeaymlTopHaﬁ CaMoCTOoATC/IbHAs paﬁoTa oﬁyqamnmxcn

Kouncyabranumu

Pa3nea S.

OCHOBbBI TPUTTOHOMETPUH

Tema 5.1.
OCHOBHBIC MOHATHUSA

Coaep:xanue y4eOHOro MmarepuaJjia
Pangnannas mepa yrna.

BpamarensHoe n1BUKEHUE.

CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC YHUCJIA.

JlaGopaTopHble 3aHATHSA

IIpakTU4yeckue 3aHATHS
No 27. PapnanHblil METOA U3MEPEHHUS YTII0B BPAILLIEHUS U CBSA3b C TPAlyCHOM
MEPOHU.

KonTpouabHbIe padoThI

BHeaynuropHasi caMmocTOsITeJIbHAS padoTa 00y4aromuxcs

KoncyabTanuu

Tema 5.2.
OcHOBHBIE

Conepxkanue yueOHOr0 MaTepuaJia
DopMyIIbl IPUBEICHUS.
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TPUTOHOMETPUYECK
He TOXK/IeCTBA

@OpMyJIbI CIIOKEHUS.
@opMyJibl YIBOCHHUS.
Dopmybl NOJOBUHHO20 Yed.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS

Ne 28.0OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
Ne 29.®@opmyibl npuBeACHUS.

Ne 30. ®opmyiiel ciioxkeHusi. PopMyJibl YIBOEHUS.

KonTtpoJsbHbIe padoThI

BHeayunTopHaﬁ CaMoCTOoATC/IbHAs paﬁoTa oﬁyqamnmxcn

Kouncyabranumu

Tema 5.3.
IIpeoOpa3zoBanust
MPOCTEeHIIUX
TPUTOHOMETPUYECK
UX BbIPaKEHUH

Copaep:xanue y4eOHOro MmarepuaJjia

[IpeobpazoBaHrie CyMMbl TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEICHUE U
MIPOU3BEICHUS B CYMMY.

Buipasicenue mpueconomempuueckux gynkyuii uepez maneenc nojl08UHHO20
apeymenma.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS

Ne 31. IIpeoGpa3zoBanue CyMMbl TPUTOHOMETPUUECKUX PYHKIUHN B
IIPOU3BEICHUE.

Ne 32. TIpeoGpazoBanue MpoU3BEACHUSI TPUTOHOMETPUUYECKUX (DYHKIIHUIA B
CYMMY.

KonTposbHbIe padoThI

BHeaynutopHasi caMmoCTOSITeJIbHAS padoTa 00y4aromuxcs

KoncyabTanuu

Tema 5.4.
Tpuronomerpuyeck
e YPABHEHUSA U

Coaep:xxanue yueOHOro MmaTepuajia
[Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS.
IIpocmetiwiue mpueconomempuiecKue HepaseHcmaa.
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HepaBeHCTBa

OOpatHble TPUTOHOMETPUYECKUE (PYHKIIMHU: apPKCUHYC, APKKOCUHYC,
apKTaHTEHC.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS

Ne 33. [Ipocrelinie TPUrOHOMETPUUECKUE YPABHEHUSI.

Ne 34. TpuronomeTpuueckrne ypaBHECHHS.

Ne 35. Ilpocreiinme TpUroHOMETPUUECKHUE HEPABEHCTBA.

Ne 36. O6patHbie TpUroHOMETpHUECKHE (DYHKINU: apKCUHYC, apKKOCHHYC,
apKTaHT€HC.

KonTtpoJsbHbIe padoThI

BHeayunTopHaﬁ CaMoCTOoATC/IbHAs paﬁoTa oﬁyqamnmxca

Kouncyabranumu

KoncyabTaumus Ne2 mo pasaeiy S: «OCHOBbI TPUTOHOMETPHUID)

Kontpoabnas padora Ne2 no paszgeiy S: «OCHOBbI TPUTOHOMETPHUM

Pasnea 6.

®YHKIIUA, X CBOUCTBA U TPA®UKH

Tema 6.1.
DOyHKUNHA

Conepsxkanue yueOHOro MaTepuaJia

OO6nacTh ornpeneaeHHsl U MHOKECTBO 3HAUEHUH.

['padux dpyHKINN.

[TocTpoenue rpadukoB GyHKINN, 3aJaHHBIX PA3JIMYHBIMHU CIIOCOOAMH.

JlabGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS

Ne 37. [Ipumepsl 3aBUCHMOCTEN MEXIY IEPEMEHHBIMU B PEaJIbHBIX MPOLIEccax
U3 CMEXKHBIX ITucuuiuinH. Onpenenenue ¢pynkuuid. [loctpoenue n urenue
rpa@uKoB QYHKIIMIA.

KonTposbHbie padoThl

BHeayauropHasi caMocTOsITe/IbHASA padoTa 00y4aromuxcs

Kouncyabranumn
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Tema 6.2.
CaoiicTBa pyHKIUM

Conep:xanue yueOHOTro MaTepuaJia

MOHOTOHHOCTB, YETHOCTh, HEUETHOCTh, OTPAHHYCHHOCTD, TICPHOTUIHOCTb.
[TpoMexxyTKkH BO3pacTaHHs M YOBIBaHMS, HAMOOJIbIIIEE U HAUMCHBIIICE
3HAYCHHS TOYKH SKCTPEMyMa.

['padrueckas MHTEpIIpETAITHA.

[Tpumeps! GyHKIIMOHATBLHBIX 3aBUCUMOCTEN B peallbHBIX MpoIeccax u
SBJICHUSIX. AprudMeTHIECKHUE ONIepariy Hal (QYHKIHSIMHU.

CrnoxxHast GyHKITUS (KOMITO3UIINS).

Tlousmue o nenpepvieHocmu YHKYUU.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS

No 38. UccnenoBanue ¢pynkiuu. CBOMCTBA TUHEWMHOM, KBaIpaTUYHOM,
KYCOYHO-JIMHEHHOW U APOOHO-TMHENHON (QYyHKIUH.

Ne 39. HemnpepsbiBHble U niepuoanyeckue ¢pyHkiuu. CBoiicTBa u rpaduku
CHUHYCAa, KOCHHYCA, TAHT€HCA U KOTAHI'€HCA.

KoHTposabHbIe padoThI

BHeaynutopHasi caMmoCTOSITeJIbHAS padoTa 00y4aromuxcs

KouncyabTanuu

Tema 6.3.
OoparHble pyHKIMHU

Conep:xanue y4eOHOI0 MaTepuasia
Obnacms onpedenenus u 061aCMb 3HAYEHUL 0OPAMHOU PYHKYULL.
I'pagux oopamnou gyukyuu.

JlaGopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

KonTposbHbIe padoThI

BHeaynuropHasi caMmocTOsITeJIbHAS padoTa 00y4aromuxcs

KoncyabTanuu

Tema 6.4.
CreneHHble,

Conep:xanue y4eOHOIro MmaTepualia
Omnpenenenus QyHKIMI, UX CBONCTBA U TpadUKH.
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noxka3sartejibHbIe, [IpeoOpazoBanust rpadMKoB.
Jorapumudeckne u | [lapannensHslii nepeHoc.
TpUroHomerpudecku | CHMMeTpUs OTHOCUTEIBHO OCEW KOOPAHHAT.
e pyHkumu. CumMeTpusi OTHOCUTEIBHO Hayaia KOOpIUHAT.
Ooparnbie CumMeTpusi OTHOCUTEIBHO NIPSIMOM Y = X, pacTsKCHHE.
TpuronomMerpudecku | Cxatue BIOJIb OCEl KOOPJAUHAT.
e pyHkuuu JlabopaTtopHble 3aHATHSA -
IIpakTH4yeckue 3aHATHS
Ne 40. Obpatnbie pyHkunu 1 ux rpadpuku. OOpaTHbIE TPUTOHOMETPUYECKHE
(yHKUIHU. 4
No 41. IIpeo6pazoBanus rpaduka pyHkuuu. 'apmMoHnyeckue KojaeOaHusl.
[IpukinanHble 3a1a49H.
KoHTposabHbIe padoThI -
BHeayauropHasi camocTosiTe/IbHAsi padoTa 00y4arommuxcs -
Kouncyabranumu -
Paspnen 7. YPABHEHUSA N HEPABEHCTBA 22
Tema 7.1. Conep:xanue y4eOHOro MmaTepuaJia
YpaBHenus n PaunonanbHble, HppallMOHATIbHBIE, TOKA3aTENbHbIE U TPUTOHOMETPUYECKHE
CHCTeMbI YPABHEHUIl | YDABHEHUS U CUCTEMBI. 5
PaBHOCMIBHOCTH ypaBHEHH, HEPABEHCTB, CUCTEM.
OCHOBHBIE IPUEMBI UX PELICHUS (Pa3JIOKEHUE HA MHOKUTEIM, BBEICHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpa)UIECKUl METO/)
JlaGopaTopHble 3aHATHSA -
IIpakTu4yeckue 3aHATHS
No 42. Kopuu ypaBHeHU. PaBHOCUIBHOCTh YpaBHEHUI. 6

Ne 43, TIpeo6pazoBanue ypaBHeHH. OCHOBHBIC TPUEMbBI PEIICHHS YPaBHEHUM.

Ne 44. Penenue cuctemM ypaBHEHHI.

KonTposabHbie padoThI
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BHeayauTopHasi caMocTOsITeILHAsI padoTa 00y4aromuXxcsi

KoncyabTanuun

Tema 7.2.
HepaBencTBa

Conepskanue yueOHOr0 MaTepHuaJia
PanronanbsHbie, MppallMOHaIbHBIC, TOKA3ATEIbHBIC U MPUCOHOMEMPUYECKUE
HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX PEIICHUS.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS
Ne 45. OcHOBHBIE IPUEMBI PEILICHUSI HEPABEHCTB.
No 46. [Ipuemsl penieHrst HEPaBEHCTB.

KonTpoJsbHbIe padoThI

BHeayauropHasi caMmoCTOSITeJIbHAS padoTa 00y4aromuxcst

KoncyabTanuu

Tema 7.3.
HUcnonb3oBanue
CBOMCTB U rpa)MKoB
dyskumnit npu
pelIeHUN YPABHEHUH
U HEPABEHCTB

Conep:xanue y4e0HOI0 MaTepualia

MeTo HHTEpBaJIOB.

N3o0pakeHne Ha KOOPJIMHATHOM INIOCKOCTH MHOKECTBA PEIICHUN YpaBHECHHIMA
1 HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

HpI/IMeHCHI/IC MAaTCMATUYCCKUX METOHOB IJIA PCIICHWA COACPKATCIIbHBIX 3a/1a4
U3 pa3IMYHBIX 00JaCTEl HAYKU U MPAKTUKHU.

WNHTepniperanys pe3ysibraTa, y4eT PeaJbHbIX OTPAHUYEHU .

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS
Ne 47. Vicnonb30oBaHue CBOMCTB U rpa)KoB PYHKIMMI AJI pEIICHUS
YPaBHEHUI U HEPABEHCTB.

BHeaynutopHasi caMmoCTOSITeJIbHAS padoTa 00y4aromuxcs

KoncyabTanuu

KoncyabTanus Ne3 nmo paszaeiy 7: «YpaBHeHUs] 1 HEPABEHCTBA)

KonTposbHast padora Ne3 nmo paszaeiy 7: «YpaBHeHUSI 1 HEPABEHCTBA)
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Pa3nea 8.

MHOI'OT'PAHHUKU U TEJIA BPAIIIEHUA

32

Tema 8.1.
MHoOrorpaHHuKHu

Conepsxkanue yueOHOro MmaTepuaJia
Bepuunsl, pedpa, rpaHd MHOTOIPaHHHKA.
Pazeepmxa.

Mmnozozpannvie yanul.

Buinyxavie mnozoepanHuxu.

Teopema Dunepa.

[Ipu3ma.

[IpsiMast m HAaKJIOHHAS IPU3MA.
[IpaBriibHas IpU3Ma.
[Tapannenenunesn.

Ky0.

[Inpamuna.
IIpaBwiibHas mupaMuaa.
VYcedeHHas nupaMuaa.
Terpasp.

JlaGopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

Ne 48. Teopema o nrowaou opmozonanbHoOl nPOEKYUU MHO20Y20NbHUKA.
B3aumHoe pacnonoxeHne NnpocTpaHCTBEHHBIX (Uryp.

Ne 49. PaznuuHble BUIbI MHOTOIPaHHUKOB. VX n300paskeHusl.

KontposbHbIe padoThI

BueayauropHasi caMmocTosiTe/IbHAsE padoTa 00y4aromuxcst

Kouncyabranumu

Conepxkanue yueOHOr0 MaTepuaJia
CummeTpuu B KyOe, B napajuieenunesie, B Ipu3Me U NupaMu/ie.

Ceuenus Ky0a, IpU3MbI B TUPAMU/TBI.
[IpencrapiieHre o NpaBWILHBIX MHOTOTPAHHHUKAX (TETpadape, Kyde, OKTasipe,
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JOICKAdIpe U UKOCcadIipe).

JlaGopaTopHble 3aHATUA

IIpakTyeckue 3aHATHS
Neo 50. Ceuenusi, pa3BEpTKH MHOTOTPAHHUKOB.

KonTpoJsbHbIe padoThI

BHeayauTopHasi camocTosiTeIbHASI padoTa 00y4arouuxcst

KoncyabTanuum

Tema 8.2.
Tesa u moBepxHOCTH
BpalleHus

Conepkanue yueOHOr0 MaTepuaJia

HuiHAp U KOHYC.

YcedueHHbI KOHYC.

OcHoBaHue, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3yrolasi, pa3BepTKa.
OceBbl€ CEUCHHS U CEUEHUS, MTApaJIIEIbHbIE OCHOBAHUIO.

[ap u cdepa, ux ceyeHus.

KacarenbHas miockocTs K cepe.

JlaGopaTopHble 3aHATUA

IIpakTuyeckue 3aHATHS
Ne 51. Paznuunblie BUIbI TEN BpallCHUS.
Ne 52. I300pakeHne Tea BpallleHHUsl.

KontposbHbIe padoThI

BHeayauropHasi caMocTOSITE/IbHASA padoTa 00y4aromuxcs

KoncyabTanuu

Tema 8.3.
HN3mepenus B
reoMeTpuu

Conep:xanue y4eOHOro MmaTepuaJia

OO0beM U ero U3MepeHue.

®opMmyiibl 00beMa KyOa, MpSIMOYTOJIBHOTO Napajiesienureia, IpU3Msl,
UUJIUHAPA.

®opMmyiibl 00beMa MUpaMubl U KOHYca.

@opMyIibl IUIOLIAAA TOBEPXHOCTEN LIUIMHIPA U KOHYCA.

dopmyiibl 00BeMa T1apa 1 oA ChEpHI.
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[TomoOue Ten.
OTHoIIeHus IonaAeii MOBEPXHOCTEH U 00bEMOB MTOOOHBIX TEJl.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS

Ne 53. Brruncienune miomaaeii 1 00EMOB.

No 54. TTnomiaas MOBEPXHOCTH.

Ne 55. Bunpl cummeTpuii B mpocTpancTBe. CUMMETpHS TEJl BpallleHUs] U
MHOTOTPaHHHUKOB.

KonTtpoJsbHbIe padoThI

BHeayunTopHaﬂ CaMocCTOoATC/IbHAs paﬁoTa oﬁyqamumxcn

KoncyabTanuu

KoncyabTanmus Ne 4 mo paszaeny 8: «MHOrOrpaHHMKH M TeJIa BPALIEHUSD)

Konrpoabnasi padora Ne 4 mo pasjaeny 8: « MHOrOrpaHHUKH M TeJia
BpallleHUsD)

Pa3nen 9.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

34

Tema 9.1.
IMocaenoBaTeJILHOCT
"

Coaep:xanue y4eOHOro MmarepuaJjia
CniocoOnI 3a/1aHUsI U CBOMCTBA YHUCIIOBBIX MOCJIEI0BATEIHLHOCTEH.
Ilonamue o npedene nociedosamenrbHOCMU.

Cymecm@oeaﬂue npedeﬂa MOHOMOHHOU OZPCZHMLleHHOZZ noc1e008amelbHOCmi.

CyMMUpOBaHUE MOCIIEA0BATEILHOCTEH.
beckoHeuHo yObIBarolas reoMeTpuyeckasl Iporpeccus U ee CyMmma.

JlaGopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

Ne 56. UucnoBas mociie10BaTeIbHOCTh, CIIOCOOBI €€ 3aJJaHusl, BEIYUCIICHUS
YJIEHOB mocieaoBareabHOCTH. IIpenen mocienoBaTeabHOCTH. BeCKOHEUHO
yOBIBarOIIasi TEOMETPUIECKasi TPOTPECCHSL.

KonTposbHbie padoThl

BHeaynutropHasi caMmocTosiITeJIbHAS padoTa 00y4aromuxcs
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KoncyabTanuu

Tema 9.2.
IlousiTue 0
MPOU3BOAHOM

Conep:xanue y4eOHOTro MaTepualia
[TonsiTHEe O MPOU3BOAHOM (PYHKITMH, €€ TCOMETPUUECKUMN U (PUINUECKUN CMBICI.
YpaBHeHUe KacaTelIbHON K rpa@uKy GyHKIIUU.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS
Ne 57. IlponsBoaHas: MEXaHUYECKUW U TEOMETPUUYECKHUIN CMBICII IPOU3BOJIHOM.
No 58. YpaBHeHue kacaTeapHON B 0011IEM BHU/IC.

KonTpoJsbHbIe padoThI

BHeaymlTopHaﬁ camMmocTodATEe/IbHasA paﬁoTa oﬁyqammnxm

KoncyabTanuun

Tema 9.3.
IIpousBoanasn
3JIEMEHTAPHBIX
bynkuui

Conepsxkanue yueOHOro MaTepuaJia
[IpousBoaHBIE CYMMBI, PA3HOCTH, IPOU3BEACHUS, YaCTHBIE.
[Tpon3BoAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS
Ne 59. IlpaBuna u popmyiel nuddepeHupoBanms,
Ne 60. Tabnuna npor3BOAHBIX 3JIEMEHTAPHBIX (QYHKIIUM.

KoutpoJsbHbIe padoThI

BHeayauropHasi caMocTOsITe/IbHAA padoTa 00y4aromuxcs

Kouncyabranumn

Tema 9.4.
IIpumenenue
NPOU3BOIHOM

Coaep:xanue y4eOHOIr0 MaTepuaJjia

[IpuMeHeHue MPOU3BOIHOM K UCCIIENOBaHUIO (PYHKIIMM U TOCTPOECHUIO
rpaduKos.

IIpouseoounsie 0bpamuoll hyHKyuU U KOMNOUYUU DYHKYULU.

JlaGopaTopHble 3aHATHSA

IIpakTnyeckue 3aHATHS
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No 61. UccnenoBanue GyHKIIUN C TTIOMOIIBIO MPOXU3BOAHOM

KonTpoJsbHbIe padoThI

BHeayunTopHaﬂ caMocToATE/IbHadA paﬁoTa Oﬁy‘laIOHII/IXCSI

KoncyabTanuu

Tema 9.5.
Bropas
NPOU3BOAHAS

[IpuMeph! UCIIOIB30BaHUS TPOU3BOIHOM ISl HAXO0XKICHUST HAUITYUIIIEero
pelieHus B

MPUKIIAIHBIX 3a]1a4aX.

BTtopas npousBoaHas, ee TeOMETPUUECKUN U (PU3MUESCKUN CMBIC]T.
Haxosxaenue ckopocTu Jyuisi mpolecca, 3aaHHoro GopMyson U rpaukom.

JlabopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS
Ne 62. HaxoxaeHue HanboIbIIET0, HANMEHBIIIETO 3HAYCHUS U IKCTPEMATbHBIX
3HA4YCHUM PYHKIUH.

KoHTposabHbIe padoThI

BHeaynuropHasi caMmoCTOSITe/IbHAS padoTa 00y4aromuxcst

KoncyabTanuun

Tema 9.6.
IlepBooOpa3nas u
HHTErpaJ

Conep:xanue y4eOHOI0 MaTepuasia

[IpuMeHeHuEe OnpeIesICHHOTO UHTErpaia Jiyisl HaX0XKACHUS IO
KPUBOJMHENHOMN TpaIleuu.

®opmyna HetoTona - Jleitbuuiia.

[TpuMepbl mpuMEHeHHs uHTerpaia B (U3UKE U TEOMETPUH.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATHS

No 63. UaTerpan u nepBooOpazHas.

No 64. Teopema HptoToHa - JleitoHuna.

No 65. [IpumeHeHre UHTETpaja K BBIYUCICHUIO (PU3NYECKUX BETUYNH
No 66. [IpumeHeHre nHTETpasna K BbIYMCICHUIO TJIOMIAIEH.

KonTposabHbIe padoThl
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BHeayauTopHasi caMocTOsITeIbHASI padoTa 00y4arouuxcs

KoncyabTanuun

Koncyabramusa Ne5 no paszneny 9: «Havyana maTeMaTH4eCKOro aHajan3a»

KontpoabHasi padora NeS mo pazageay 9: «Havana mareMaTu4eckoro
aHAJIH3a»

Pa3gea 10.

3JIEMEHTHBI KOMBUHATOPUKHN, CTATUCTUKH U TEOPUU
BEPOSITHOCTEN

18

Tema 10.1.
JIeMEeHTBI
KOMOUHATOPUKH

Conep:xanue y4eOHOIro MaTepualia
OCHOBHBIE MTOHATHS KOMOMHATOPHKH.
3aauM Ha MOJICUET YKCIa Pa3MENICHHM, TEPECTAHOBOK, COUCTAHUM.

JlaGopaTopHble 3aHATUA

IIpakTH4yeckue 3aHATUS

Ne 67. cTopus pa3BuTHsi KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U
CTaTUCTHKHU U UX POJIb B PA3JIMYHBIX c(hepax 4yeI0BEUECKOMI
KU3HENIEATEIbHOCTH

KonTtpoJsbHbIe padoThI

BHeayauropHasi caMmocTOsITE/IbHASA padoTa 00y4aromuxcs

KoncyabTanuu

Tema 10.2.
JIeMEHTbI
KOMOMHATOPUKH

Conep:xanue y4eOHOro MmaTepuaJia
Pemenue 3a1ay Ha nepe0Op BapUaHTOB.

JlaGopaTopHble 3aHATHS

IIpakTH4yeckue 3aHATHS
Ne 68. TlpaBuna komOuHaTOpUKHU. Penienne KoMOMHATOPHBIX 3a/1ay.

KonTposbHbie padoThl

BHeaynutopHasi caMmoCTOSITe/IbHAS PadoTa 00y4aromuxcst

Kouncyabranumn

Tema 10.3.

Conep:xanue y4eOHOIro MmaTepualia
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J1IeMeHThI
KOMOMHATOPUKH

dopmyna 6uHoma HproToHa.
CpoiicTBa OMHOMUHATIBHBIX KO3 (DUIIEHTOB.
Tpeyronpauk [Tackas.

JlaGopaTopHble 3aHATUA

IIpakTnyeckue 3aHATHS
Ne 69. Pazmemienusi, couetanus u rnepectranoBkd. bunom HeroToHa 1
TpeyronapHuK Ilackans.

KoHTpoabHbIe padoThI

BHeaymlTopHaﬁ CaMoCTOoATC/IbHAs paﬁoTa oﬁyqamnmxcn

Kouncyabranumu

Tema 10.4.
DJIEeMEHTbI TEOPUH
BEPOSATHOCTEH U
MaTeMaTH4eCKoi
CTATUCTUKHU

Conep:xanue y4eOHOIro MaTepuaJjia

CoObITHE, BEPOSITHOCTD COOBITHSA, CI0KEHNE U YMHOKEHHUE BEPOSITHOCTEH.
Ilousmue o nezasucumocmu coobimuii.

Jluckpemuas ciyuaiinas equduna, 3aKOH ee pacnpeoeietus.

Yucnosvle xapakmepucmuxy OUCKPemHOU CIY4atiHOU 8eTUUUHD.
Tlonusmue o 3axone OONLUWUX YUCE.

[TpencraBieHre qaHHBIX (TAOJHUIIBI, AMATPAMMBI, TPAQUKN), 2eHePAIbHA
COBOKYNHOCMb, 8b100OPKA, CPeOHee apudmemuyeckoe, MeOUaHda.

Tousamue o 3a0auax mamemamuyeckou Cmamucmuxu.
Pewenue npakmu4ecKux 3a0ay ¢ NPpUMEHEHUEM BEPOAMHOCNIHbIX Memooos

JlaGopaTopHble 3aHATHSA

IIpakTu4yeckue 3aHATHS

Neo 70. Knaccuueckoe onpeaeneHue BEpOsITHOCTH, CBOMCTBA BEPOSITHOCTEN,
TeOpeMa 0 CyMMe BEPOATHOCTEH.

Neo 71. Berunciienre BEpOsITHOCTEN

Ne 72. TlpencraBiieHre YMCIOBBIX aHHbIX. [IpukiagHbie 3a1aun

KonTposbHbIe padoThI

BHeayauropHasi caMmocTOsITeIbHASE padoTa 00y4aromuxcst
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KoncyabTanuu

IIpumepHasi TeMAaTHKA MHAMBUAYAJbHBIX IPOEKTOB (32 cUeT

KOHCYJIbTAIMi):

1. Coznanue 6pourtopsl: «BeKTOpbl B IPOCTPaHCTBE.

2. Pazpabotka undopmarnmonHoro Oykiera «konorust ToMckoil o6iactu B

nudpax 1 3aadaxy.

CrepeomeTpusi B KPOCCBOPIaX.

4. CoznaHue cipaBOYHOTO ocobus mo crepeomerpun: CTepeomMeTpus B

Ta0IuIax.

MoaennpoBaHre MHOTOTPAaHHUKOB.

Coznmanne cOOpHUKA MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4 TI0 TEME

«Pa3BUTHE MOHATUA O YHACIIE» I CBOEU CIIEUATIBHOCTH.

7. UsroromieHne cOOpHUKA MPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4 110 TEME
«ONEeMEHTBI TEOPHH BEPOSTHOCTHY JUISI CBOCH CIICIIMAIEHOCTH.

8. Cospnanue cOOpHHUKA MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4 M0 TEME
«MHOrorpaHHUKW» JJIs1 CBOEH CIEIUaIbHOCTH.

9. Usroromnenue coopHrka «MaremMaTuaeckue peOychl 1 KPOCCBOPBI 110
teme «KopHu»»

10.Co3nanue cooparka «MaremaTudeckue peOychl 1 KPOCCBOPIBI 110 TEME
«CreneHu»»

11.Co3nanue coopauka «MaremaTudeckue peOychl U KPOCCBOPABI [0 TEME
«Tpuronomerpusi»»

12. TIpoekTrpoBaHre 1 CO3MaHUE CIIPaBOYHUKA 1O TeMe «lIpsimbie
MJIOCKOCTH B TIPOCTPAHCTBEY

13.Co3nanue cripaBouHuKa o TeMe «KoopIMHAThI 1 BEKTOPbI»

14.Pa3paboTka u co3aaHue CIPaBOYHUKA 10 TeMe « MHOrorpaHHUKI

15.Co3nanue cripaBouHuKa 1o Teme «Temna BparieHus»

16.Pa3paboTka u co31aHNEeCTIPABOYHUKA 110 TEME «Y PABHCHHUSI

w
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17.Co3nanue cipaBouHuKa 1o Teme «HepaBeHCcTBaY

18.Co3nanue cripaBoyHUKa 10 TeMe «DyHKITHS

19.Co3nanne cripaBOYHOTO MOCOOUS IO IpHUEMaM YCTHOTO CUeTa.

20.Pa3zpaboTka 1 co3maHuernpe3eHTanuu o reMe: «crnonap3oBaHue 3JIeMEHTOB
TEOPUU BEPOSATHOCTH U MATEMATUIECKON CTATUCTHKHU B MOEH OyIymieit
npodeccumny.

21.Co3aanue mpe3eHTaIH 110 TeMe: « DTIEMEHThI KOMOMHATOPUKI.

22 .IlpoekTupoBaHUE U CO3/IaHUEIIPE3CHTAIINU IO TeMe: «Jlorapudmsl B
OKPY>KaIOIlIeM MUPE».

23.Coznmanue npe3eHTanuu no teme: «CBorcTBa QyHKITUI.

24.TTonroroBka Mmpe3eHTaln! 1Mo TeMe: «Jlorapupmudeckie HepaBEHCTBAY.

25.Pa3paboTka onmopHO# cXeMbl 10 TeMe « DyHKITHS

26. Co3nanue onopHoi cxembl o Teme «IIpon3BogHas»

27 .ITonroroBka onopHo# cxeMsl 1o Teme «llepBooOpaznas»

28.Coznanue onopHoi cxemsl o TeMe «OCHOBBI TPUTOHOMETPHUM»

29.Coznanue onopHoit cxemsl 1o TeMe «IIpenen mociaenoBaTeIbHOCTI

30.IToaroroBka onopHoit cxemsl o TeMe «IIupamumay.

Bcero:

234
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUYEFHOI
AEATEJBHOCTHU OBYYAIOIIIUXCA

Conep:xanue XapakTepuCTHKA OCHOBHBIX BU/I0B
00y4eHus AeSAITeJIbHOCTH 00yYaoIUXCs
(Ha yposHe yuebHbIX Oelicmauill)
BBenenue O3HaKOMJICHHE C POJIBI0O MaTEeMaTHKH B HayKe, TEXHUKE,

SKOHOMHMKE, UHOOPMAITMOHHBIX TEXHOJIOTHUAX 51
MPAKTUIECKON nesTenbHOCTH. O3HAKOMIICHUE C LENSIMUA |
3alayaMyd ~ M3YYCHHs] MAaTeMAaTHKA TIPU  OCBOCHHH
cnenuaiabHoctu CIIO

1. PazBurHe
MOHATHSA 0 YHCJIE

- BreinosiHeHue apudmeTHdecKux JASUCTBUN HaJ YUCIaMH,
COYEeTasi yCTHbIE Y MUCbMEHHBIE IPUEMBI.

- Haxoxnenue npuOIMKEHHBIX 3HAYCHUI BEJIUYUH W
IIOrPEIHOCTEN BBIUNCIICHUH (abcomroTHOM 151
OTHOCHUTEJIHHOM ); CPAaBHEHUE YUCIIOBBIX BBIPAXKEHUMH.

- Haxoxnaenume omubok B  npeoOpa3oBaHUsIX |
BBIYUCIICHUSX (OTHOCUTCSI KO BCEM ITyHKTAM IIPOTPaMMBbl).

2. KopHu, cTenenu
U JIorapugMbl

- O3HakOMJIECHME C TIOHSATHEM KOpHSA N-U CTENEHH,
CBOMCTBaMU PAJUKAJIOB U IPABWIAMHU CPAaBHEHHS KOPHEU.

-  @OpMyJIMpPOBAaHHE ONPENEICHUS] KOpPHA M CBOWCTB
KOpHEW. BplunciieHne u cpaBHEHUWE KOPHEW, BBIIIOJIHEHUE
MPUKUIKN 3HAYEHUST KOPHS.

- IIpeoOpa3oBaHue UMCIOBBIX U OYKBEHHBIX BBIPAKEHU,
COIEpKAIMX paauKaiabl. DBeINOJHEHWE pacyeTroB 10
dopMynaM, colepKallUM  paguKajibl, OCYIIECTBISA
HEOOXOJMMbIE  TIOJCTAHOBKM W TMPeoOpa3oBaHUs.
Onpenenexue PaBHOCWJIBHOCTH BBIPAKCHUH c
pagukaiamu. Pemenne nppaunOHAIBHBIX YPaBHEHUMN.

- O3HAKOMJIEHUE C MOHATHEM CTEINEHH C JEUCTBUTEIbHBIM
nokaszareneM. HaxoxieHre 3HaueHu CTENEHN, UCTIOJIb3Ys
IPU HEOOXOJUMOCTH HHCTPYMEHTAIbHBIE CPE/ICTBA.

- 3anuchiBaHUE KOpPHS N-1i CTENEHW B BHUAE CTEIECHU C
JTpOOHBIM MOKa3aTesieM U Ha000pOoT.

- @OopMyIMpOBaHHE CBOMCTB CTENEHEW. Bpruucnenue
CTEIIEHEW C palMOHAJIBHBIM II0Ka3aTEJIEM, BBIIIOJIHEHUE
IIPUKUJKY 3HAYECHUS CTEIIEHU, CDABHEHUE CTETICHEN.

- IIpeobpazoBanue YHMCIOBBIX M OYKBEHHBIX BBIPAKCHHI,
COAEpXKAlIMX CTENEHU, NPUMEHss CBOMCTBA. PemieHue
IMOKA3aTEIbHBIX YPABHEHUN.

- O3HaKOMJIEHUE C MPUMEHEHUEM KOPHEN U CTeNeHEel mpu
BBIYMCJIEHUH CPEOHUX, JACJIEHUM OTpPE3Ka B «30JI0TOM
ceyeHun». PenieHue NpPUKIAOHBIX 3a4ad Ha CIIOXKHBIE
ITPOLIEHTHI.
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- Beinonnenue npeoOpa3oBaHUid BEIPAKEHHUH, TPUMEHEHHUE
bopMys, CBSI3aHHBIX CO CBOWCTBAMHM CTENEHEH W
Jorapu@moB.

Omnpenenenue 00J1aCTU JOMYCTUMBIX JIOTapu(MUYECKOTO
BbIpakeHus. Penienue jorapuMuyecKux ypaBHEHHI.

3. Illpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

- @OopMyIMpPOBKA U NIPUBEICHUE JOKA3ATENBCTB PU3HAKOB
B3aMMHOTO PACTIOJIOKEHNUS MPSIMBIX U INIOCKOCTEN.

- Pacrno3naBanne Ha 4yepTexax M MOJAEIAX PA3TUYHBIX
CIIy4yaeB  B3aMMHOI'O  pACIOJIOXKEHUS  MNPAMBIX U
IJIOCKOCTEN, apIYyMEHTUPOBAHUE CBOUX CYKICHUMU.

- OOpMyIMPOBAHUE OIPEICICHUM, MPU3HAKOB U CBOMCTB
MapajulelIbHbIX ¥ TMEPIEHANKYJSIPHBIX  IJIOCKOCTEH,
JIBYTPaHHBIX U JIMHEWHBIX YTJIOB.

- DBpInosiHEHWE NOCTPOEHUSI YIIIOB MEKAY MNPSIMBIMU,
NpAMOM Y IUIOCKOCTBIO, MEXAY IUJIOCKOCTSIMH  IIO
ONMCAHUIO U PACIIO3HABAHUE UX HA MOJECIIAX.

- IlpuMmeHeHne MpPU3HAKOB U CBOWMCTB PACIOJIOKEHUS
MPSMBIX U IUIOCKOCTEHN MpH pelieHuu 3aaa4d. M3o0paxenue
Ha pHUCYHKax M KOHCTPYMPOBaHME HA MOJEISIX Iep-
MECHAUKYJIAPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX,
[IApaJUIENIbHBIX IUIOCKOCTEW, YIVIOB MEXIAy NpsIMOM U
IJIOCKOCTBIO U 00OCHOBaHUE MOCTPOCHHUS.

- Pemenwe 3amad Ha BBIYUCIEHHUE TE€OMETPUYECKHUX
BeJMYMH. ONUCBIBaHWE PACCTOSHUS OT TOYKH [0
IUDIOCKOCTH, OT IpPsAMOM 10  IUIOCKOCTH,  MEXAY
IUIOCKOCTSIMM, MEXAY CKPEUIMBAKOIIMUMUCS MPSIMBIMH,
MEXIy TPOU3BOJIBHBIMU (GUTypaMd B TMPOCTPAHCTBE.
@opMyIMPOBAaHUE M JOKA3bIBAHUE OCHOBHBIX TEOPEM O
pacCTOSIHUAX (TEOpEM CYIIECTBOBAHUS, CBONCTBA).

- M3oOpaxenne Ha yepTekax M MOJEISAX PACCTOSIHUS H
o0OCHOBaHME CBOMX cyxzaeHud. Omnpenenenue u
BBIUHCIICHUE PACCTOSAHUN B TpOCTpaHCTBE. [IpumeHenune
bopMyn W TEOpeM IUIAHUMETPUU [JIsl PELICHUs 3ajad.
O3HakoMJICHHE c MOHATHEM MapaJuIebHOTO
MPOEKTUPOBAHUSL U €r0 CBOMCTBaMH. DOpPMYyIUPOBAHUE
TEOPEMBI O IUIOMAAW OPTOTOHAJIBbHOM NPOEKUHU
MHOTOYTOJIbHUKA.

- [lpumenenue Teopuu 1yl 0OOCHOBAHUS MOCTPOCHUN H
BBIYUCIICHUN. APryMEHTHUPOBAHUE CBOUX CYXKIACHUUA O
B3aMMHOM PACIIOJIO0KEHUU MTPOCTPAHCTBEHHBIX (PUTYD.

4. KoopauHatsl 1
BEKTOPbI

- O3zHakomJieHHE C TIOHSITUEM BekTopa. M3ydenue
JICKapTOBOM  CHCTEMBl KOOPJAMHAT B MPOCTPAHCTBE,
MOCTPOCHUE IO 3aJaHHBIM KOOpJMHATaM TOYeK U
MJIOCKOCTEH, HaX0XJIeHUEe KoopauHaT Touek. Haxoxaenue
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YPaBHEHUI OKPYKHOCTH, CPephbl, MIOCKOCTH.

- Brruncnenue paccTosHUA MEKIy TOYKAMHU.

- HM3ydeHue CBOWCTB BEKTOPHBIX BEJIMYMH, IIPABUII
pPa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HaXO0KJICHNs KOOPAMHAT BEKTOpA B IIPOCTPAHCTBE,
npaBuil  JACUCTBUMI C BEKTOpaMH,  3aJIaHHBIMU
KOOPAMHATaMH.

- [IpuMmenenue Teoprun Ipu PELICHNN 33/1a4 Ha JEUCTBUS C
BeKTOpamMu.  M3ydeHue  CKaJIsIpHOTO  IPOM3BEACHUS
BEKTOPOB, BEKTOPHOI'O YPABHEHMs MPSMOU M IIOCKOCTH.
[IpruMeHeHne Teoprun IIPU PELICHUH 3a7a4 Ha JEUCTBHS C
BEKTOpaMH, KOOPIUHATHBIN METOJI, IPUMEHEHUE BEKTOPOB
JUISl BBIYMCIIEHUS BEJIMYMH YIJIOB U PACCTOSHUM.

- Os3HakOMJICHHE €  JIOKa3aTEJbCTBAMU  TEOPEM
CTEPEOMETPUU O B3aWUMHOM PACIOJIOKEHUU MPSAMBIX U
IIJIOCKOCTEHN € UCIIOJIBb30BAaHUEM BEKTOPOB.

5. OcHOBBI
TPUTOHOMETPHUH

- H3ydeHue pagumaHHOro MeETOJa W3MEPEHUs YIJIOB
BpalllEHUsI U UX CBSI3U C rpaaycHoil Mepoi. M3o00paxenue
YIJI0B BpaIlleHUs Ha OKPYKHOCTH, COOTHECEHHE BEITMYMHBI
yIia ¢ €ro pacrloIOKEHUEM.

- @opMyIMpOBaHHUE OMPEACICHUN TPUTOHOMETPUIECCKHIX
GyHKIIUI a7 YIJIOB  TOBOPOTa W OCTPBIX  YTJIOB
OPSIMOYTOJIBHOTO ~ TPEYTOJbHHKAa W  OOBACHEHHE UX
B3aMMOCBSI3H.

- [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB
JUISL  BBIYMCIIEHUS ~ 3HAYEHHH  TPUTOHOMETPHUUYECKHUX
GyHKIMIA 110 OJTHOM U3 HUX.

- NI3yuenue ocHOBHBIX (POPMYJT TPUTOHOMETPUHU: (POPMYITBI
CJIOKECHMS, yIIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUYECKUX (YHKIUMH B MPOU3BEACHHE U
IPOU3BENIEHUS B CYMMY U NMPUMEHEHHE IPU BbIYUCICHUU
3HAYEHUsS] TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIpOIIle-
HUS €TO0.

- O3HakOMJICHHE CO CBOMCTBAMH CHUMMETPUM TOYEK Ha
eIMHUYHOW OKPYKHOCTH W TPUMEHEHHE HMX JJs BBIBOJA
(dbopMy npUBEICHHUS.

- O3HakoMIIeHHE c MTOHSATHEM 0OpaTHBIX
TPUTOHOMETPUUYECKUX (PYHKIIHIA.

- W3yuenuwe onpeneneHuil apKCHUHyca, AapKKOCHHYcCA,
apKTaHTeHca 4ucia, (popMynupoBaHUE HX, W300paKCHHE
Ha €JUHUYHON OKPYXHOCTH, NMPUMEHEHHE MPU PEUICHUU
YpaBHECHUM.

6. ®yHkuum, nx
CBONCTBA H

- O3HaKOMJIEHHE C TIOHSATHEM IEPEMEHHOM, NMpUMepaMu
3aBUCUMOCTEN MEXy IEPEMEHHBIMH.

37




rpadpuxu

- O3HakomyeHHE C TOHATHEM rpaduKka, OnpeaeIcHue
MPUHAIIICKHOCTH TOUKH Tpaduky GpyHKuuu. OnpeaeneHue
o (opmysie npocTeiIiet 3aBUCUMOCTH, BUja ee Tpaduka.
Bripaxkxenne mo ¢dopMyne oOaHONW TIEpeMEHHOW dYepes
JpyTue.

- Os”akomienue ¢  ompefeneHueM  (pyHKIUH,
dbopmynrpoBaHue ero. Haxoxnenue obsactu
OTpe/eNieHus U 00J1aCTH 3HAaUCHUN (HYHKITUU.

- OsHakoMJieHME C TOpuMepaMud  (QYHKIHOHAIBHBIX
3aBUCUMOCTEM B peaJbHBIX IMpoleccax U3 CMEXKHBIX
JVCLUTUIHH.

- O3HakOMIICHHE C JOKa3aTEJbHbIMU PaCCYyKICHUSAMHU
HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJpaTUIHON (DYHKITUH,
IIPOBEJICHUE  HCCIEAOBAaHUS  JIMHEWHOW,  KyCOYHO-
JUHEHHOM, APOOHO-TUHEHHON W KBaJIpaTUYHOU (YHKIIUMN,
NOCTPOEHHE UX TIpauKOB. [locTpoeHne u uTeHHE
rpadukoB GyHKIIUH. Uccnenosanune byHKIIUU.
CocraBneHne BUJOB (YHKIMI 10 JaHHOMY YCIOBHIO,
pelmieHre  3aJad = Ha  JKCTpeMyM.  BrinmosHeHue
npeodpazoBanuii rpaduka GyHKIUU.

- M3ydenne noHsaTus oOpaTHOW (PYHKUHH, ONPEICICHHE
BUJIa M TMOCTpoeHHe rpaduka oOpaTHON GQyHKUHH,
HAaXO0XJEeHUE €€ O00JlacTH ompenejeHus M o00aacTu
3HaueHud. [lpumeHeHune cBOMCTB  (yHKUMI  TpH
UCCJIEIOBAHMM ypAaBHEHU W  pelIeHUuW 3a7ad  Ha
skcTpeMyM. O3HaKOMJIEHHME C TIOHATHEM  CJIOYKHOM
byHKINH.

- Bepbruncinenue 3HadeHUW (PYHKIME TIO0 3HAYEHUIO
aprymenTta. OmnpezeneHue MOJOKEHUs] TOUKH Ha Trpaduke
Mo €€ KoopJAuHaTtaMm W HaoOopoT. Vcnonb30BaHue CBOWMCTB
byHKUMIA  JUIsT  CpaBHEHHUS 3HAUYCHMM CTENeHed W
sorapudmMoB.

- Pemenue mnokazaTenpHbIX M JIOTApU(PMHUUECKUX
YpaBHEHUH U HEPABEHCTB MO U3BECTHHIM AJITOPUTMAM.

- O3HakomIIeHHE C MOHSITUEM HEMPEPHIBHOMN
nepuoanyeckord  GyHKUuHA, (HOPMYJIUPOBAHUE CBOMCTB
CHUHYCa U KOCHHYCA, IOCTPOECHHE UX I'Pa(UKOB.

- O3HaKOMJIEHHE C MOHSATHEM TAPMOHUYECKUX KOJEOaHMt
U TIpUMEpaMH TapMOHUYECKUX KOJICOAHWUW ISl OTHMCAHMS
MPOIIeCCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHUS.

- O3HaKOMIJIEHHE C MOHATHUEM Pa3pbIBHOW NMEPUOANUYECKON
byakuun, GOpMYIHPOBAHHE CBOMCTB TaHIEeHCA W
KOTaHT€HCa, MOCTPOEHHUE UX TPaPUKOB.

- Ilpumenenne CBOWCTB (QYHKIMI i CpPaBHEHHUS
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3HAUYEHUNW TPUTOHOMETPUUECKUX (DYHKIMH, perieHus
TPUTOHOMETPUUECKHUX ypaBHEHUH. [TocTpoenue
rpaguKoB OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIUM
W ompeneireHue no rpapukaM  HX  CBOMWCTB.
Brinonnenue npeodbpa3oBanue rpadukos.

7. YpaBHeHUS U
HEepPaBeHCTBA

- O3HaKOMJIEHHE C NPOCTEUIIMMHU CBEICHUSAMH O KOPHSX
anreOpanveckux YpaBHEHHUM, TMOHATHUAMU HCCICAOBAHUSA
YPaBHEHUU U CUCTEM YPABHEHUM.

- M3yueHne TeopuM pPaBHOCHUIBHOCTH YPAaBHEHUU H €€
IIPUMEHEHUSL.

- [loBTOpEHME 3aMMCH pELIEHUS CTaHIAPTHBIX YPAaBHEHUM,
IPUEMOB TPEOOPa30BAHUS YpPaBHEHUM /Jsi CBEIEHUS K
CTaHAAPTHOMY YypaBHEHHIO. PelleHne panuoOHAIBHBIX,
UppaLMOHAJIbHBIX, II0KA3aTEIIbHbBIX U
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.

- Hcnonws3oBanue CBONCTB M rpadukoB GYHKIMHA IS
pelIeHns YpaBHEHUN.

- [IoBTOpEHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.

- PemeHne ypaBHEHMI C IIPUMEHEHHEM BCEX IPHUEMOB
(pa3noxeHuss HAa  MHOXKHUTENHW, BBEICHUS  HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKH, IPa)uueCKOro METO/a).

- Pemenne cucrteM ypaBHEHUM € IPUMEHEHUEM PA3ITUYHBIX
CI0c000B.

- OsHakoMJieHME C OONIMMHU BONPOCAMHU  PEIICHUS
HEPAaBEHCTB M HCIIOJIb30BAHME CBOMCTB U TIpaduKOB
GbyHKIMIA pU pelieHNH HepaBeHCTB. Pelienre HepaBeHCTB
U CHCTEM HEPABEHCTB C IPUMEHEHUEM PAa3JIUYHBIX
CII0CO0OB.

- IIpuMeHeHne MaTeMaTHYECKUX METONOB I PELICHUS
COJIEpKaTEeNbHBIX 33/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U
IIpakTUKUA. MHTeprpeTupoBaHue pe3yiabTaToOB C Y4E€TOM
peaJbHbIX OTPAHUYEHUN.

8. MHororpaHHuKH
U TeJla BpallleHusl

- Onncanue # XapakTEpPUCTUKA PA3IMYHBIX BHJIOB
MHOTOTPAaHHHUKOB, ITIEPEYUCIEHUE UX DIIEMEHTOB U CBOWCTB.
- HM3oOpaxeHue MHOTOTPAaHHUKOB U  BBIIIOJIHEHHUE
ITOCTPOCHUS Ha U300paKEHUSIX U MOJIEIIAX
MHOT'OTPaHHHUKOB.

- DBpluncnenne JIMHEHWHBIX 3JIEMEHTOB MW YIVIOB B
MPOCTPAHCTBEHHBIX KOH(MUTYpAIUAX, apryMEHTHUPOBAHHE
CBOMX CYXICHHN. XapakTepUCTHKAa ¥ H300pakKeHHUE
CEUCHHMS, Pa3BEPTKM MHOTOTPAHHUKOB, BBIYMCIICHUE
TUIOIIA/IEN MTOBEPXHOCTEM.

- IlocTpoenue mnpocTelmMx cedyeHud KyOa, NPU3MBI,
nupamuabl. llpumenenne @akToB M CBEICHMH U3

39




IJJAHUMETPHH.

- O3HakOMJIEHHE C BHJAMU CHUMMETPUN B IPOCTPAHCTBE,
dbopmyaupoBaHue OTpEICIICHU U CBOWCTB.
XapakTepucTka  CUMMETPHUM  TE€lI  BpallleHUus U
MHOTOTPaHHHUKOB. [IprMeHeHrne CBOWCTB CUMMETPUU MpU
pemeHuu 3anay. Mcnonb3oBaHue NpuoOpEeTEHHBIX 3HAHUUN
JUIS. UCCIIEIOBAHUSI M MOJICIMPOBAHUSI HECIOXKHBIX 3ajad.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M BBITIOJTHCHHE
PUCYHKOB MO YCJIOBUSM 3a]1a4.

- Os3HakomileHHME C  BHAAaMU  Tel  BpalleHMUS,
dbopmMylnupoBaHME WX  ONPENEICHUA U CBOWUCTB.
DopMyITUPOBAHUE TEOPEM O CEUEHHUHU IIapa IIOCKOCThIO U
IJIOCKOCTH, KacaTellbHOM K cepe.

- XapakTepucTuKa U H300pa)k€eHuEe TeJ BpalleHUs, UX
pa3BEpPTKH, CEUCHMUSI.

- Pemenue 3amay Ha MOCTPOEHUE CEYEHUM, BBIYMCICHUE
JUIMH, PpACCTOSIHUM, YIrJoB, Iwiomanend. IIpoenenue
JIOKA3aTEIbHBIX PACCYKICHUM TMpHU PEUICHUHA 3aJad.
[IpuMeHeHnE CBOMCTB CUMMETPHUH TIPU PEIICHUU 3a]1ay Ha
Tela BpallleHus, KoMOuHamuioo Tel. M3o0paxkeHue
OCHOBHBIX KpPYIJIBIX TE€JI U BBINOJHEHUE PHUCYHKA TIO
YCJIOBHIO 3a]aUHU.

- O3HakoOMJIeHHE C TIOHSATUSIMH IUIOHIAAU W 00beMma,
AKCMOMAaMU Y CBOMCTBaMHU.

- Pemienne 3amady Ha BBIYMCICHHE IUIOMIAJCH TIJIOCKHX
buryp ¢ NpPUMEHEHHEM COOTBETCTBYIOIMX (QopMyln u
dbakToB M3 TUIaHUMETpuu. M3ydeHue TeopeM O
BBIYHCIICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHHUE
3alay Ha TpUMEeHeHHe (OpMyST BBIUKCICHUS OOBEMOB.
N3yuenue  Qopmyn s BBIYMCICHHMS  TUIOHIAJCH
MMOBEPXHOCTEH MHOTOTPAaHHUKOB M TENl  BpallCHUS.
O3HakoMJIECHHE C METOJOM  BBIUYMUCICHHUS  IUIOLIATU
noBepxHOCTH cdepbl. PelieHne 3amady Ha BBIYUCIICHUE
TJIOIIA/IeH MOBEPXHOCTU MPOCTPAHCTBEHHBIX TEJL.

9. Hauaaa
MATEeMATHYECKOI'0
aHaAJIn3a

- O3HakoMIIeHHE c NOHATHEM YU CIIOBOM
MIOCJIEA0BATEIBHOCTH, crocobamu ee 3a/1aHMS,
BBIYHMCIICHUSIMU €€ WiIeHOB. O3HAKOMIIEHUE C MOHSITHUEM
npeaena  moclieqoBaTtenbHOCTH. (O3HAaKOMIIEHHE  C
BBIYHCIICHUEM CYMMBI OSCKOHEYHOTO YHCIIOBOTO psijia Ha
MpUMEPE BBIYUCICHUS] CYMMbI OECKOHEYHO YOBIBAIOIICH
r€OMETPUYECKOU MPOTrPECCHH.

- O3HaKOMJIEHHE C IMOHATHUEM NPOU3BOAHOU. M3ydueHue u
dbopMynupoBaHUE €€ MEXaHMYECKOr0 M F€OMETPHUYECKOTO
CMBICJIa, U3YUYEHHE AJITOPUTMa BBIYUCIEHHUS] MPOU3BOJHOM
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HAa TpUMEpE BBIYKUCICHUS MTHOBEHHON CKOPOCTH H
yriaoBoro kod@duuuenta kacareiabHo. CocTaBieHue
ypaBHEHUS KacaTeJIbHOU B OOLIEM BHJIe. Y CBOCHUE MPABUI
nuddepennupoBanusl, TaOJIUIIbI ITPOM3BOTHBIX
AIIEMEHTapPHBIX byHKUMA, pUMEHEHUE TSt
muddepenniupoBanuss GyHKIMMA, COCTABICHUS ypaBHEHUS
KacaTeJIbHOM.

- U3ydeHme TeopeM O CBS3U CBOWCTB (DYHKIUH W
npou3BOAHOW, (QopMmymupoBka wux. I[IpoBemenme c
MOMOIIBI0 TIPOM3BOJHON HCCIEAOBaHUS (YHKIIMH, 3a-
TaHHOW  (OpMysIoi. YCTaHOBIIGHHE CBSI3M  CBOMCTB
GYHKIIMA U TIPOU3BOIHOM 10 X TpauKam.

- IlpuMeHeHue TpPOU3ZBOAHOM JJIA pEIICHHUS 3aJad Ha
HAXOXKJIEHUE HauOOJIbIIIEro, HAMMEHBIIIETO 3HAYCHUS U Ha
Hax0XXJICHUE IKCTPEMyMa.

- Os3HakomyieHME C  TMOHATHEM  MHTErpajia |
nepBooOpasHoil.  M3yuenune  mpaBwia  BBIYUCIICHHUS
nepBooOpa3Hoit u Teopembl HetoToHa- JleliOHuIa.

- Pemenune 3amay Ha CBA3b MEPBOOOpa3HOM U ee
MPOU3BOJHOM, BBIYMCIIEHHE NEPBOOOPA3ZHON I JaHHOMN
dbyukiuu. Penienue 3aa4 Ha TPUMEHEHHE MHTErpana Jjis
BBIYUCIICHUS (PU3UMYECKUX BEJIIMYMH U IUIOMIAACH.

10. DJieMeHTBI
KOMOMHATOPHKH,
CTATHCTHKH U
TEOPHUHU
BEePOSITHOCTEM

- M3ydenne npaBuia KOMOMHATOPUKH M TIPUMEHEHUE TIPH

peleHun KOMOMHATOPHBIX 3a/1a4. Pemenune
KOMOMHATOPHBIX 33a4 METOJIOM Iiepedopa U MO MpPaBUITYy
YMHOEHHS.

- Os3HakomJIeHHE C TOHATUSIMH  KOMOWHATOPHUKU:
pa3sMElICHUsAMH, COYETAHUSAMH, IIEPECTAHOBKAMU U
dbopmynmamu i ux  BeUMcleHHS. OObSICHEHHE U
npUMeHEeHHe (GOopMyJa Uil BBIYMCIEHUS pa3MELlEHUi,
IIEPECTaHOBOK U COUYETAHUM IIPU PEILICHUH 3aa4.

- O3nakomiieHre ¢ 6uHOMOM HBIOTOHA M TPEYroJbHUKOM
[Tackass. Pemenue MPAKTUYECKUAX 3a7a4 c
UCIIOJIb30BAaHUEM MOHATUHN U MPABUJI KOMOUHATOPHKHU.

- M3yyeHne KIacCMYECKOrO OMNPENENICHUs] BEPOSITHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMME€ BEPOSITHOCTEU.
PaccmoTpenne mnpuMEPOB BBIUKMCIEHUS BEPOSTHOCTEH.
Pemenue 3ama4y Ha BRIYUCIICHUE BEPOSATHOCTEN COOBITHIA.

- O3HaKOMJIEHHE C NPEJCTABICHUEM YHCIOBBIX JAaHHBIX U
UX XapaKTEPUCTUKAMHU.

Pemenne mpakTHueckux 3adad Ha 0OpabOOTKY YMCIOBBIX
JTAHHBIX, BBIYMCIICHUE UX XaPAKTEPUCTHUK.
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4. YCJIOBUA PEATTU3ALIIAU ITPOT'PAMMBbI
OBHIEOBPA30OBATEJBHOU YYEBHOU JUCHUIIJINHBI
4.1. TpeOGoBaHMsT K MHHMUMAJIbLHOMY MAaTepPHAJIbHO-TEXHUYECKOMY
o0ecnevyeHNI0 peaju3anuu 001e00pPa30BaATEILHONH Y4eOHOU JUCHMILIUHBI
«MaTemMaTHKa
Peanuzanuss mnporpamMmbl  TUCUMIUIUHBL  TpeOyeT Haiuyus YueOHOM

aynutopuu Ne 204 «MaTteMaTukm»

° Oo6opynoBanue: Ilpesentanmonnoe ob6opynoBanue, IIK, ydeOHas
MeOeb.
° VyeOHO-HarnggHoe mnocooue: koMmiuiekT YMK 1o gucoumimze

(IMIaKTUYECKHEe MaTepHalibl, KOHTPOJBbHO-OLICHOYHBIE CPEACTBA, HATJSAHBIC
MaTepuaibl U T.1.)
o [Iporpammuoe obecneuenne: OC Linux Debian 10 (JIunenzus GNU

General Public License)

4.2. Y4yeOHO-MeTOAUYECKOe oOecredyeHHe 001e00pa3oBaTeIbLHOM

yueOHOi#i JTUCHMILIMHBI MaTeMaTHKA

Ilepeyenbp pexkoMeHAYeMbIX Y4YeOHbIX W3JAHUN, JONMOJHUTEJIbHON
JIUTEPATypPhl I 00y4alOIMXCH U NpenoxaBaTeis:

OcHoBHas JMTEpaTypa

1. bammvakoB, M.M. Matematuka: yueOnuk / M.M. bammakoB. — 2-e
u3a. crep. — M.: KuoPyc, 2020. — 394 ¢. — (Cpennee mpodeccruoHalbHOE
obpazoBanme). ISBN 978-5-406-01567-4. — URL: https://book.ru/book/935689
(mata obopamenwus: 11.12.2020). — Tekct: snexkrporHsiid. Pek. ®I'AY «OUPO» B
KauecTBe yuyeOHWKA JJIS MCIOJIb30BAaHUS B YU€OHOM Tporiecce 00pa3oBaTEIbHBIX
YUpEXKACHUHN, peanu3yomux o0pa3oBaTebHbIe TPOrPaMMbl CPEAHETO (TIOJTHOTO)
obmero  oOpa3oBaHusi B TMpeAeliax  OCHOBHBIX  MPO(ECCHOHAIBHBIX
oOpazoBarenpHbiX nporpamm CIIO ¢ ydyeroM mnpoduiis MOIy4aemMoro
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npodeccuoHaTbHOTO 00pa30BaHUS

2. bammakos M.U. Marematuka. IIpakTukym: ydeOHO-NPaKTHYECKOE
nocobue / M.U. bammaxkos, C.b. DatTnHa. — M.: KunoPyc, 2021. — 294 ¢. —
(Cpennee npodeccuonansuoe oopazoanue). ISBN 978-5-406-05758-2. — URL:
https://book.ru/book/939104 (mata oOpamenus: 11.12.2020). — Tekcr:
aneKTpoHHBIN. Pek. skcnepTHhiM coBeToM YMO B cucteme BO u CIIO B kauecTBe
y4eOHO-TIPAKTUYECKOTO TI0COOMsl I BCeX CHelualbHOCTed U mpodeccuit

cpeaHero npopecCHOHATFHOTO 00pa30BaHMs.

3. Kopoes, F0.W. Haueprarenshas reometpus: yueonuk /FO.1. Kopoes.
3-e u3x., crep. — M.: KnoPyc, 2021. — 422 ¢. — ISBN 978-5-406-07995-9. —
URL: https://book.ru/book/938862 (mata oOpamienus: 15.12.2020). — Texkcr:

AJIEKTPOHHBIM.

JonosHuTeIbHAS JIUTEPATypa

1. ['onuapenko, B.M. DnemeHTsl BbICIIEH MareMaThku: yueOHuK / B.M.
I'onuapenko, JI.B. Jlunaruna, A.A. PeuoB. — M.: KnoPyc, 2020. — 363 c. —
(Cpennee mpodeccuonanbHoe obpazoanue). ISBN 978-5-406-01472-1. - URL.:
https://book.ru/book/935921 (mata oOpamenus: 11.12.2020). — Tekcr:
ANeKTpoHHbIN. Pek. skcneptHbiM coBetToM YMO ¢ cucreme BO u CIIO B
KayecTBE y4YeOHMKA I CHeNuanbHOCTH «MH)XEHEepHOEe Aeno, TEXHOJOTHH |
TEXHUYECKHEe  HayKh» U «ODKOHOMHUKA W  YNpaBIEHUE»  CPEIHEro

po¢eCCHOHAIBHOTO 00pa30BaHUsI.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIIUITJIMHBI

KoHTposnib u oOlLleHKa pe3ylbTaTOB OCBOEHHUA 00IIe00pa3oBaTEIbLHOM

y4eOHOM JUCHUILIMHBI OCYIIECTBISETCS MPENogaBaTesieM B MPOLecce MPOBEICHUS

MMPAKTHYCCKHUX BaHHTHﬁ, TCCTUPOBAHHUA, a4 TAKIKC BBIIIOJIHCHHA O6y‘-IaI-OHII/IMI/ICH

HHAUBUIYAJIBbHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCHCHOB&HHﬁ. ]_—[J'IH IMPOBCPKU PE3YJIbTATOB

OCBOGHUSI Y4eOHON MUCIUIUIMHBI MOA00paHbl 3P (GeKTUBHBIE (OPMBI U METOJBI

KOHTPOJII 1 OICHKH.

Taoauma 1

Pe3yabTathl 00yueHust

Pe3yabTaTbl 00yueHus

DopMbI U METOIbI

(mpeaMeTHBIE) (ocBOEHHbBIE yMEHMS, KOHTPOJIAA U OLEHKH
YCBOEHHbI€ 3HAHUS) pe3yJbTaToB
00y4eHus
- c(OpMUPOBAHHOCTH YMEHUE NPUMEHSTh meKyuwiuii
IIPEACTABICHAN O MaTeMaTUYECKUH anmapar J1ist KOHmMPOJ1b:
MaTE€MaTHUKE KaK YaCTH PEIICHUSI KOMIIETEHTHOCTHBIX - TECTUPOBAHUE;
MHPOBOU KYJIbTYPHI U 3a7a4; MPUMEHCHHUE - OIICHKA Ha
MECTE MaTE€MaTUKH B MaTEMaTUYECKOTO SI3bIKA JIJISI KOHTPOJIbHOM
COBPEMEHHOU OIMCAHUS ABJICHUU B KW3HU; pabore;
IIUBUIIM3ALIAH, CTIOCO0ax - YCTHBIN OIpoC;
OTIMCAHUS SIBJICHUM - OlIcHKa pedeparos;
pealbHOTO MHUpa Ha - OIICHKA
MaTEMaTHUYECKOM SI3bIKE; KOHCIIEKTOB;
UmMoz206olil
KOHmMPOJIb:
- TECTUPOBAHUE,
- OIICHKA Ha
AK3aMECHE;
- ¢c(OpMUPOBAHHOCTH YMEHHE 1aBaTh ONPEACIICHUE U | MeKyuuil
MPEICTABICHUM O ONEPUPOBATH CIEAYIOIINMU KOHmMpOJib:
MaTEeMaTHYECKUX MaTE€MAaTUYECKUMHU MOHATUSAMU: | - TECTUPOBAHUE;
MIOHSITHUAX KaK KOpPEHb N-1f CTEIIEHH, CTEIICHb C | - MaTeMaTHYECKUI
BaKHEUIIINX JICUCTBUTEIBHBIM ITOKa3aTelaeM, | JUKTAHT;
MaTEeMaTHYECKUX aorapudm, ACCATUYHBIN U Umo2086ulii
MOJICJISIX, TIO3BOJISIFOIINX | HATYpaJIbHBIN JIorapudm, KOHmMPOJ1b:
OMUCHIBATh U U3y4YaTh paJuaHHas Mepa yria, - TECTUPOBAHUE;
pa3HbIE MPOLIECCHI U BpAIATEIbHOE JIBUKEHHUE, - BOIIPOCHI HA YPOKE;
SIBJICHUS; TOHUMAaHUE CHUHYC, KOCUHYC, TAHT€HC U - OIICHKA Ha
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BO3MOKXHOCTH
AKCHMOMAaTH4YCCKOI'O
IOCTPOCHHUA
MAaTCMaTHIYCCKHUX TCOpHﬁ;

KOTaHTEHC YHca, MPoCcTeIee
TPUTOHOMETPHUECKOE
ypaBHEHHE, apKCUHYC,
apKKOCHHYC, apKTaHT€HC,
byHKIUS, 00J1aCTh ONpeIeIeHUS
(GYHKITUH, MOHOTOHHOCT,
YETHOCTh, HEYETHOCTD,
OTPaHUYEHHOCTH,
MEePUOIUIHOCTD, TOUKH
AKCTPEMYMA, MapajuieIbHbIN
MEPEHOC, CHMMETPHS,
MOCIIEI0BATEIHHOCTH,
MIPOM3BOIHAS, YPABHCHHUS,
CUCTEMBI YPaBHEHUH,
HEPAaBEHCTBA, pa3MEIlCHNUE,
NEePECTaHOBKHU, COYETAHHUE,
COOBITHE, BEPOSTHOCTh, MpsAMas,
MJI0CKOCTb, MEPIEHIUKYIISP,
HAKJIOHHAs1, IBYTPaHHBINA yTO,
MHOTOTPaHHHUK, TIPHU3Ma,
nupamMuaa, THJIHHAP, KOHYC,
miap, cepa, IpAMOyTroabHas
CHCTeMa KOOPJUHAT, BEKTOD;

JK3aMEHE;

- BJAJICHUE METOJIAMU
JI0Ka3aTEIbCTB U
aJITOPUTMOB PELICHUS,
YMEHHUE UX MPUMEHSITD,
MPOBOAUTH
JI0Ka3aTeNbHbIC
paccykIeHUs B X0€
pelieHus 3a1ay;

BBINIOJIHEHUE PEUICHUS 10
aJTOPUTMY, aHAJIU3
BBINIOJIHEHUS 3a/1aHUS,
MPaBUIBHOCTh OPOPMIICHUS
pEelIeHUs U OTBETOB;

mexyuwui
KOHmMPOJ1b:

- OLICHKA
BBITIOJTHCHUSA
MIPAaKTUYECKON
paboTHI;

- OLICHKA OTBETOB Y
JIOCKH;

- OIICHKA
OPUTHHAIIBHOCTH
MPEJICTAaBICHUS
pe3yJibTara.
UmMoz206olii
KOHmMPOb: OLCHKA
Ha 5K3aMEHE;

- BJIAQJICHUE
CTaHIAPTHBIMU NIPUEMAMU
pELICHUs] PalMOHAIBHBIX
Y UPPalMOHAIBHBIX,
MOKa3aTeIbHbIX,
CTETICHHBIX,

BBINOJIHEHUE PELICHUH 110
npaBujIaM | OTPEICIICHUSM;
0TpabOTKa HABBIKOB
apu(METHICCKUX OTIepaIiiii HaJl
MHOTOWICHAMH OT HECKOJIbKHUX
NEepEeMEHHBIX; OTPabOTKa

meKyuui
KOHmMpPOJib:

- KOHCTICKT JICKITHUH,
- pabora c
Y4eOHHUKOM;

- paboTa co cxeMoit
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TPUTOHOMCTPHUUCCKUX

HAaBBIKOB ITPH PCIICHUHA

pPEIICHUA CUCTEM

YPaBHEHUU U HEPABEHCTB, | YPABHEHUH BBICIINX CTEIICHEU YpPaBHECHUM;
UX CHCTEM; METOJ/IOM Pa3JoKEeHUs Ha - IOJITOTOBKA
UCIIOJIb30BAHUE TOTOBBIX | MHOKHUTENIU U METOJIOM pedepatos;
KOMITbIOTEPHBIX BBEJICHHSI HOBOW MIEPEMEHHOM; UmMo2oewlil
porpamm, B TOM YHUCJIE 0000IIUTH 3HAHUS O KOHmMPOJib:
JUTSI TIOUCKA TTYTH PaBHOCWJILHOCTH YPaBHEHUH, - 3amuTa pedepatos;
pelleHus ¥ WUTIOCTPALliK | HEPaBEHCTB, MPEoOpa30BaHKE - TECTUPOBAHUE;
peIIeHNs] YPaBHCHUH U JTAHHOTO YPaBHCHMUSI B - OIICHKA Ha
HEPABEHCTB; ypaBHEHHUE-CIIEJICTBUE, O HK3aMEHE;

IIPOBEPKE KOPHEN YPABHEHUS, O

IIOTEPE KOPHEN B YPABHECHUH;

O0TpabOTaTh HABBIKU PELICHUS

PaBHOCWJIBHBIX YPaBHEHHUIA,

HEPaBEHCTB; 0TPabOTaTh HABBIKU

pElIeHUs] YpaBHEHUIM

pa3IUYHBIMU METOJIAMU;

0000IIUTh 3HAHUS O METOaX

pelIeHus 3a71a4 ¢ apaMeTpamu;

O0TpabOTaTh HABBIKU PEIICHUS

YPaBHEHUH U 3a]1a4 C

napaMeTpamy,
- chopMUPOBaHHOCTH 3aKpEIUTh ONPEACTICHUS meKyuyuil
npeACcTaBlIeHU 00 (byHKUIHMH, 00JIACTU ONPEICICHUS | KOHMPOJlb:
OCHOBHBIX MOHATHSIX bynkuuu u rpaguka QyHKIUH, | - TPAKTHYECKUE
MaTEeMaTU4eCKOro Pa3BUTh JIOTHYECKOE MBIIINICHUE | paOOTHI;
aHaJM3a U UX CBOMCTBAX, | ydyamniuxcs dyepes GopMupoBaHue | - MAaTeMaTHUYECKUN
BJIaJICHUE YMEHUEM CTpOUTh Tpaduku HyHKIIHIA; JTUKTaHT;
XapaKkTepru30BaTh 00O0OIIHUTH 3HAHHUS O - TECTUPOBAHUE;
noBezieHue HyHKIIUMN, TPUTOHOMETPUUECKUX - IOCTPOCHHE
UCIIOJIb30BaHUE GYHKIMSIX; 3aKPENUTh 3HAHUS 110 | TPaUKOB;
MOJYYCHHBIX 3HAHUW U | pa3aeny « [pUroHOMETpUYECKUE | umozoenlii
ONMCAHUS U aHAJIM3a (GyHKLIMW»; 000OIINUTE 3HAHUA O | KOHMPOJlb:
peallbHbIX 3aBUCUMOCTEH; | YMCIIOBOM TIOCIIEAOBATEIbHOCTH U | - TECTUPOBAHUE;

crioco0ax ee 3aJaHus;
ITO3HAKOMHUTLCS C TIOHSATHEM
Mpezesia, CBOMCTB U TEOPEM
MIPEACIIOB TSl YUCTIOBBIX
MOCIEA0BATEIIbHOCTEH,
YHUBEPCATLHOCTH
T€OMETPUYECKUX WILTIOCTPALIUN
npesena u anredpandecKkux
onepanyy HaJl HUM; BBECTH
OnpeJIEIICHUE NPOU3BOIHOM, €€

- MpOEeKTHas padoTa
0 TEME;
- OIICHKA 32 HK3aMEH,
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0003HaYEHNE;

(by3UYeCKUil U TeOMETPUUYECKUIN
CMBICJT TPOU3BOJIHOM;

0TpadoTaTh aANTOPUTM OTHICKAHUS
IPOU3BOIHOM 11t pyHKIMH f(X);
1o rpaduKy onpeaesiTh
muddepeHumpyema i QyHKIHS;
0000IIUTH U CUCTEMATH3UPOBATh
3HaHHUA O POU3BOJIHOM NPU
UCCTIEIOBAHUH U TIOCTPOCHUH

rpagukoB QYHKIIHUI.

- BJIaJICHUE OCHOBHBIMHU 00OOIIUTH 3HAHUS O TIOHATHE meKyuiui
MOHATUSMU O IUIOCKUX U | ApaJUICIbHOTO MEPEHOca B KOHmMPOJib:
POCTPAHCTBEHHBIX MIPOCTPAHCTBE, MapaJIeTbHON - TECTUPOBAHUE;
reOMETPUYECKUX MIPOEKIIMU U CBOMCTBAX - MaTeMaTH4EeCKUMN
dburypax, X OCHOBHBIX napasuieIbHOTO MPOSKTUPOBAHUS; | TUKTAHT
CBOMCTBAX; 0TpadOTaTh HABBIKU UMmMo206wlil

n300paXKEeHUs IPOCTPAHCTBEHHBIX | KOHMPOJIb:

¢buryp Ha MmJIOCKOCTH; - TECTUPOBAHUE;

- OIICHKA Ha
HK3aMEHE;

- chopMHPOBAHHOCTH OTpabOTaTh HABBIKU PEIICHUS meKyujui
YMEHHsI pacrio3HaBaTh 3a]1a4 Ha HAXOXKJICHUS TUIOIIASI | KOHMPOJIb:
reoMeTpuyeckre GUrypbl | HOBEPXHOCTHU - TECTUPOBAHUE;
Ha YepTexax, MOJCNISIX U B | IPOCTPAHCTBEHHBIX PUTYD; - MaTeMaTU4EeCKUM
pealbHOM MHpE; BBECTH (POPMYIIBI JIJIsI JTUKTaHT;
MPUMEHEHUE U3YYCHHBIX | BBIYMCIICHUS TUIOIIAIeH - IPE3CHTAIINH;
CBOMCTB r€eOMETPUYECKHUX | TOBEPXHOCTH IIapa U €ro - pedeparsr;
buryp u bopmyn s qacTel; oTpaboTaTh HaBBIKU UmMOo2086blil
peIIeHUs TEOMETPUUYECKUX | PEIICHNUS 3a]a4 Ha HAXOXKJICHUSL | KOHMPOJib:
3a7a4 1 33724 C TUTONIA/IA TTIOBEPXHOCTH - TECTUPOBAHUE;
MPAKTUICCKUM MIPOCTPAHCTBEHHBIX PUTYD, - BOIIPOCHI Ha YPOKE;
COZIEp)KaHUEM; 0TpaboOTKa HABBIKOB PEIICHUS - OIICHKA Ha

MPAKTHYECKHX 3aJ1a4; DK3aMEHE;
- c(popMUPOBAHHOCTH 3HAKOMCTBO C KJIACCUYECKOU mexKyuu
IIPEJICTABICHUM O BEPOSITHOCTHOU CXEMOH, KOHmMPOJ1b:
MpOIECCax U SIBICHUSX, chopMyIupoBaTh 00IIICe - TECTUPOBAHUE;
UMEIOTIIHNX MIPaBUJIO HAXOXKICHUS - MaTeMaTHUYECKUH
BEPOSITHOCTHBIN XapakTep, | TCOMETPUUECKUX BEPOSITHOCTEH; | JUKTAHT;
CTAaTUCTHYECKUX O0TpabOTaTh HABBIKU PEIICHUS - pereHue
3aKOHOMEPHOCTSIX B TEKCTOBBIX 3a71a4 Ha CUTYaIIMOHHBIX
peaJbHOM MHpE, BBIYHCIICHHS BEPOSITHOCTH C 3ajady;
OCHOBHBIX MOHATHSIX MOMOIIHIO TEOMETPUIECKUX - pedepartsr,
DJIEMEHTapHOHN TeopHun MOJIEJIeH; TO3HAKOMUTB C - IPE3EHTAIlNH,
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BEPOSATHOCTEU; YMEHUMN rayCCoOBOW KPHUBOM, IIOKA3ATh €€ | UM o208blil
HaXOJIUTh U OIICHUBATh 3HAYEHHUE B TEOPUHU KOHmMPOJ1b:
BEPOSITHOCTHU BEPOSITHOCTEU U CTATUCTHUKE, C - TECTUPOBAHUE;
HACTYIUJICHUS COOBITUN B | 3aKOHOM OOJIBIIIMX YHUCET, - BOIIPOCHI Ha
MPOCTEUIIINX 0003HAYUTh €ro MPUMEHEHNE B KOJUIOKBUYME;
MPAKTUYECKUX CUTYAIUSIX | peaJbHOM KU3HHU, OOYIUTh - OIICHKa Ha
1 OCHOBHBIC METO/IaM MPUOIMKEHHOTO 9K3aMEHE;
XapaKTePUCTUKHU BBIYUCIICHUS BEPOSITHOCTEN
CIIyYalHBIX BEJINYMH; HACTYIUICHUS «yCIIEXOB» B
HE3aBUCUMBIX MOBTOPEHHUSIX
OJIHOT'O U TOT'O K€ MCHBITAaHUS C
JBYMSI UCXOJIaMH TIPU OOJIBITIOM
KOJIMYECTBE UCIIBITAHUMN
;0TpaboTaTh HaBBIKK PaOOTHI C
Ta0IUIIaMH TIPUOIMKEHHBIX
3HAYEHUU JJIs1 TAyCCOBOU
(GYHKITUH U aJITOPUTMaMHU
HCIIOJIb30BaHUs (PYHKIIMM raycca
B MPUOJNKEHHBIX BIYMCICHUX;
- BJIaJICHHE HaBBIKAMU MPUMEHEHUE TTPOTrpaMM ISt meKyuui
WCIIOJIb30BaHUs TOTOBBIX | MPOBEJICHUS TECTUPOBAHUSI, KOHmMpOJib:
KOMITBIOTEPHBIX TEKYIIEro KOHTPOJIA, - TECTUPOBAHUE;
MpOrpaMM MPU PEUICHUN | 3aKPETICHUs 3HAaHUU U - MaTeMaTUYECKHUI
3aja4. WTOTOBOT'O TECTUPOBAHUS. JIUKTAHT;
UmMoz2086bslil
KOHmMPOJ1b:
- TECTUPOBAHUE.
Taoauna 2

Pe3yabTaTbl 00yueHus
(IMYHOCTHBIE, MeTANIPeAMETHbIE)

@®opMbI M METOIbI KOHTPOJIA U OLIEHKU
pe3yJIbTaTOB 00yUeHusl

JIMYHOCTHBIE

- ¢c(OpMHUPOBAHHOCTH MTPEJCTABICHUH O
MaTEMAaTHKE KaK YHUBEPCAJIbHOM SI3bIKE
HAYKH, CPEACTBE MOAECIUPOBAHHUS
SIBJICHUU U TIPOLIECCOB, UAEIX U METOAAX
MaTeMaTHKH, MTOHUMAaHUE 3HAYNMOCTH
MATEMATUKH ISl HAYYHO-TEXHUYECKOTO
nporpecca;

UHTEPIIPETALNS PE3YIbTaTOB
HaOJTIOJICHUH 32 IEeATEITHHOCTHIO
00y4aromerocst B mporecce OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBIL;

- c(OpMUPOBAHHOCTb OTHOIIIEHUS K
MaTeMaTHKe KakK K 9acTh

WHTEPIPETALHS
HaOJIIOIEHUN

pE3yNbTaTOB

3a ACATCIBHOCTBIO
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0O0IIIEYesIOBEYECKON KyIbTYphI Uepes
3HAKOMCTBO C UCTOPHEH pa3BUTHUS
MaTEeMaTUKH, BOJIOLNEH
MaTEeMaTUYECKUX UCH;

oOyyaronierocss B TMPOLECCE OCBOEHUS
00pa3oBaTebHON MPOrPAMMBIL;

- pPa3BUTHE JIOTMYECKOTO MBIITIICHHS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUS,
ATOPUTMUYECKOHN KYJIbTYPHI,
KPUTHYHOCTH MBIIUICHUS HA YPOBHE,
HEOOXOUMOM JUIst Oy Ty1ieit
npoecCHOHANTEHOM NESITEIIBHOCTH, IS
IPOAODKEHUS 00pa30BaHUS U
caMo00pazoBaHus;

UHTEpIIpeTalus pe3yJbTaToB
HaOJro1eHui 3a e TeIbHOCThIO
00yyaromerocs B polecce OCBOCHUS
00pa3oBaTeNbHON NPOrPAMMBIL;

- OBJIQJICHUE MaTEMaTHYECKUMU
3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMU
B MTOBCETHEBHOM KM3HU, JJI1 OCBOCHUS
CMEXHBIX €CTECTBEHHO-HAyYHBIX
JTUCITUTIINH ¥ TUCIIATUTAH
poheCCUOHANIBHOTO ITUKJIIA, TS
noJTyuyeHust oOpa3oBaHus B 00J1acTsAX, HE
TpeOyIOIUX yriayOJIeHHOM
MaTEeMaTH4YECKON TTOITOTOBKH;

UHTEpIpeTalus pe3yJIbTaToB
HaOJI01eHU 3a JESITEIbHOCTHIO
oOyuaromierocss B IPOLIECCE OCBOCHHUS
00pa3oBaTeNbHON NPOrpPaMMBbl;

- TOTOBHOCTB U CIIOCOOHOCTH K
00pa3oBaHHUIO, B TOM YHCIIC
caM000pa30BaHUIO, HA TPOTSHKECHUHN BCEi
JKW3HU; CO3HATEIILHOE OTHOIIICHHE K
HEIPEPHIBHOMY 00Pa30BaHUIO KaK
YCIIOBHIO YCIICIITHOHM TPOo(deCcCHOHATBLHOM
1 OOIIECTBEHHOM JCITEIHHOCTH;

UHTEPIIPEeTALNS pe3yJIbTaTOB
HaOJTIOICHUIA 3a JCSTSIILHOCTHIO
oOy4aromierocss B TMPOLIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBIL;

- TOTOBHOCTB M CITOCOOHOCTB K
CaMOCTOSITEJIbHOW TBOPYECKOU U
OTBETCTBCHHOM JICSITCILHOCTH,

UHTEPIIPETALNS pE3yNbTaTOB
HaOJII0IEHUI 3a NEATENBHOCTRIO
oOyyaromerocss B IIPOIECCE OCBOCHUS
00pa3oBaTeNbHON MPOTPAMMBI;

- TOTOBHOCTD K KOJIJIEKTUBHOMU pabdoTe,
COTPYJIHUYECTBY CO CBEPCTHUKAMU B
oOpasoBaTeabpHOM, 00IIIECTBEHHO
MOJIE3HOM, yUeOHO-UCCIIeI0OBATEIbCKOM,
MPOCKTHOMW U JPYTUX BUJIAX
JIESITETbHOCTH;

HaOJII0/IEHHUE 32 POJIbI0 00YYarOIIerocs B
TPYIIIE;

- OTHOIIIEHHE K NpodheCcCHuOHATBHOU

3aHATHUA 10 CIICHHUAJIBHBIM AUCHUIIJIMHAM,
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JESTEIILHOCTH KaK BO3MOKHOCTH
y4acTHsl B PEIICHUH JIMYHBIX,
OOIIECTBEHHBIX, TOCYAapPCTBCHHBIX,
0OIIIeHAIIMOHATBHBIX MPOOJIEM;

yueOHas MpaKkTuKa,
TBOPUYECKHUE POEKTHI;

METOIIPEIMETHBIE

- YMEHHUE CaMOCTOSTEIIBHO ONPEACIIATh
L[EJIN IEATEIBHOCTH U COCTABIISTH
IJIAHBI IEATEIbHOCTH;
CaMOCTOSATEIBHO OCYILECTBIIATD,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JEATEIbHOCTD; UCIIOJIB30BaTh BCE
BO3MOJKHBIE PECYPCHI I JOCTUKECHUS
IIOCTABJICHHBIX 1[EJIEN U pean3aluu
IJIAaHOB JESTEIbHOCTH; BHIOMPATh
yCIIEHIHBIE CTPATEIrUU B Pa3JINYHbIX
CUTyalusX;

1a00paTOPHO-TIPAKTUYECKUE 3aAHATHUSA,
CEeMHUHAPBHI,

y4eOHO-TIpaKTHUECKHE KOH(EPEHIIHNH,
KOHKYPCHI,

OJTUMITUA/IBI;

- YMEHHE MPOJYKTUBHO OOIIATHCS U
B3aMMOJIEMCTBOBATH B MPOIECCE
COBMECTHOM JICATEIbHOCTH,
YUYUTBHIBATH MO3ULIUU IPYTUX
YYaCTHUKOB JIESITEIbHOCTH, Y PeK-
TUBHO pa3peniaTh KOH()INKTHI;

HaOJII0JIEHHE 32 POJIbIO0 00YyYaloIIerocs B
rpymie;

- BJIaJICHHUE HaBBIKAMU
MM03HABATEJILHOM, YueOHO-
HCCJIEAOBATEIBbCKON U MIPOCKTHOU
JIeSITEILHOCTH, HABBIKAMU Pa3peIICHUS
po0JIeM; CIIOCOOHOCTh M TOTOBHOCTD
K CAMOCTOSITEJIbHOMY IMOUCKY METOJ0B
pellleHus MPaKTUUEeCKUX 3a/1ady,
MPUMEHEHUIO PA3IMYHBIX METOI0B
MMO3HAHMUS,;

71a00paTOPHO-TIPAKTUUECKUE 3aHATHS
CEMUHAPBHI,

y4eOHO-TIPaKTHYECKUE KOH(DEPEHIIUH,
KOHKYPCBI,

OJIMMITHA]THI,

- TOTOBHOCTB M CITOCOOHOCTB K
CaMOCTOATENbHON NHPOPMAIIUOHHO-

HMHTEpIIpeTalus pe3yabTaToOB HAOIIOACHUN
32 JESATEeNbHOCTBIO  oOOydaromerocs B

IO3HABATEIILHOU JAEATEIbHOCTH, Mpollecce OCBOCHHS  00pa3oBaTENbHOU
BKJIFOUAsl YMEHUE OPUEHTUPOBATHCA B | IPOTPAMMBI;

Pa3JIMYHBIX UCTOYHUKAX UH(POPMAIIUH,

KPUTHYECKH OLIEHUBATH U

WHTEPIPETUPOBATH HHPOPMAIIHIO, T10-

JY4aeMYI0 U3 Pa3JIMYHbIX HCTOYHUKOB;

- BJIQJICHUE SI3bIKOBBIMU CPEJCTBAMU: MOJrOTOBKA pedepatos, JOKJIA0B,
YMEHHE SICHO, JIOTUYHO U TOYHO MCMOJIb30BaHUE AIEKTPOHHBIX
M3J1araTh CBOIO TOUKY 3pEHUS, HWCTOYHUKOB.

HCITO0JIb30BATh aJICKBATHBIC SI3bIKOBBIC | HAOMIOJEHUE 3a HaBbIKaMU palbOThl B
CpPEJICTBA,; 1J100aJIbHBIX, KOPIIOPATUBHBIX v
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JJOKAJIbHBIX I/IH(bOpMaHI/IOHHLIX CCTAX,

- BJIaJICHUE HABBIKAMU
MO3HABATEIbLHON pedIeKCUM Kak
OCO3HAHHUS COBEPUIAEMBIX JIEHCTBUUN U
MBICIIUTEJIBHBIX MPOLIECCOB, UX
pPE3yJIbTATOB U OCHOBAHUI, TPAHUIL
CBOEr0 3HAHUS U HE3HAHUSI, HOBBIX
MMO3HABATEIILHBIX 3a/1a4 U CPEJICTB A
UX TOCTHKECHMUS,

WHTEpHpETalus pe3yIbTaToOB HaOJI0IeHUI
3a IeATEeTbHOCTHIO0 00Yy4arONIerocs B
mpoiiecce 0OCBOEHUs1 00pa3oBaTeNbHON
POTrpamMMBbl;

- IIEJICYCTPEMIICHHOCTh B MOUCKAX U
NPUHSTUU PEUICHUH,
c000pa3uUTENbHOCTh U UHTYHIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX

WHTEpIpETalus pe3yIbTaToOB HaOI0ICeHUI
3a IeATEeTbHOCTHIO0 00Yy4arONIerocs B
mpoliecce OCBOEHUs1 00pa3oBaTebHON
MPOTrPaMMBL.

peJCTaBICHUN; CIOCOOHOCTH BOC-
MPUHUMATh KPACOTy U TaPMOHUIO
MHUpA.

JInsi KOHTpPOJSA U OIEHKU pe3yJbTaTOB OOYYEHHs MpernojaBaTelib
BbIOMpaeT QOpMBI U METOABI C Y4eToM (POPMUPYEMBIX KOMIIETECHIHUN W
crieriuuku 00y4deHus Mo nporpamMme AUCHUIIIUHBI « MaTeMaTHuKa.

KommuiekT mnpuMepHBIX HK3aMEHAIMOHHBIX KOHTPOJIBHBIX paboT 1o
obmiecoOpazoBaTebHOM  y4eOHOM JIucCHUIUIMHE: «MaTemMaThka» OCHOBHOM
npodeccruonanbHOM obpazoBatenpHON nporpammsel (OITOII) nmo cnenuanbHOCTH
09.02.06 CeteBoe u cucremnoe aamunuctpupoBanue, 10.02.04 Obecneuenue
uH(pOpMaIMOHHONW O0€30MacHOCTH TEIEKOMMYHUKAIMOHHBIX cucteMm, 13.02.11
TexHuyeckass  dKCIUTyaTaluss U

O6CJ'Iy>KI/IBaHI/I€ QJICKTPUICCKOTO u

3JIEKTpOMEXaHHYeckoro oOopynoBanus (Mo  oTpacisM) Mpuiaraetcs K

nporpamMme.

Hepetteub mem, 6bIHOCUMDIX HA RPOMEINHCYHOURYIO ammecmayulo:

1. CrenenHast (yHKLHS U €€ CBOWCTBA.

2 [TokazarenbHas yHKIIUS, €€ CBOWCTRA.

3 Jlorapudmuueckas GpyHkius, ee cBoiictBa. CBolicTBa 1orapru(mMoB.

4, CTteneHu U KOpHU.

3) Pemenuss mokas3aTeNbHBIX, JOTapUOMHUYECKHX YpPaBHCHHUH H WX
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CHCTCM.

6. Pemenus mokazaTenbHBIX, TOTApU(HMHUICSCKIX HEPABEHCTB.
7. TpUroHOMETPUYIECKUE TOKIECCTBA.

8. TpuronomeTpuyeckre ypaBHEHUS.

Q. [IpousBoaHas GyHKITUU.

10. TlpumeHeHHEe MPOU3BOTHOM.

11. HeonpeneneHHbI HHTETpal.

12. Ilpusma u ee anemeHTsl. [lapannenenunen u ero CBOMCTBa.

13. Tlupamupga u ee dJIEMEHTHI.

14. lunausap v KOHYC.

15. Ilap u cdepa.

16. ®opmynbl s HAXOXKACHUSA TUIOIMIANACH MOBEPXHOCTEH M OOBHEMOB
MHOTOTPAHHHUKOB U T€J BPALICHUS.

Kpamkasa uncmpykuyus ona odyuarwoumuxca:

Ha BbINOTHEHNME NMUCHMEHHON 3K3aMEHAIlMOHHOW pabOThI MO MaTEMAaTHKE
oOy4arorumcs naercs 240 MuHyT. B MUCbMEHHYIO SK3aMEHAIIMOHHYIO paboTy 1O
MatemaTuke BKJItoueHo 10 3amaHuii: msaTh 3ajaHuil mo aiaredpe, JABa 3aJaHusl 1O
MaTeMaTUYECKOMY aHaJIM3y U TPU 3aJaHusl 10 TEOMETPHUH.

[Ipy BbIMOTHEHMH BCEX  3aJlaHWl OOYYaIOIMMKCS JOJDKEH IPEJICTaBUTH
Pa3BEPHYTOE PEIIEHUE U OTBET.

Brinonnenue 3aganuii oneHuBaeTcs 0amiamMu. 3a IpaBUILHOE BBITTOJIHEHHE
1-8 3amanmst oOywaromuiics momydaeT 1 6amt. 3a mpaBuiabHOE BhIMOTHEHHE 9-10
3amanus — 2 Oamna. Ecnu oOyvaromuiicss TpUBOAUT HEBEPHBIA OTBET MJIM OTBET
oTcyTcTBYeT, ctaButcs ( OamnoB. bamnbl, momydeHHBIE 32 BCE BBIMOJHEHHBIC
3a/IaHus, CYMMUPYIOTCSI.

PaboTy MOXHO Ha4yaTh C BBIIOJIHEHHS JIFOOOTO 3a/IaHMUS.

Kpumepuu oyenxu:
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[IpoueHt KadecTtBeHHas olieHKa WHANBUYAJIbHbBIX
pe3yIAbTaTUBHOCTH 00pa30BaTeIbHbIX JOCTUKEHUN
(HpaBHHBI;/I;;X OTBETOR OTMETKa BepOABHBIN aHAJIOT
90 - 100 5 OTJINYHO
76 — 89 4 XOPOIIIO
5675 3 YJAOBJIETBOPUTEIHHO
MeHee 55 2 HEYJIOBJICTBOPUTEIILHO

OTMETKa «OTIHYHOY CTaBHUTCA, €CCJIU:

. paboTa BHITTOJIHEHA ITOJTHOCTHIO;

. B JIOTHYECKHUX PACCYKIICHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPoOeIoB
1 OIIHMOOK;

. B PCIICHWM HET MaTeMaTHYECKHX OIIMOOK (BO3MOXKHA OJIHA, JIBE

HETOYHOCTH, ONUCKHU, HE SBIISAIOIIMECS CIEACTBUEM HE3HAHUS WM HEMOHUMAHMS
y4eOHOro MaTepuana).

OTMeTKa «XOpOILI0» CTABUTCS, €CIIH:

. BBINIOJIHEHO BEPHO § 3aJJaHUM, U3 HUX JIBE 33Ja4U [10 T€OMETPUH;

. JIOTyIlIEHa OJHa OIIMOKa WM JBa-TpU HeNou€Ta B BbIKJIAJKaXx,
PUCYHKaX, dYepTexkax wuiu rpapukax (ecid 3T BHIbI pabdOThl HE SBISIUCH
CHEIUaTbHBIM 0OBEKTOM MPOBEPKH).

OTMeTKa «yIOBIETBOPUTENILHO» CTABUTCS, €CIIU:

. BBITIOJTHEHO BEPHO 7 3aJaHui, MpU 3TOM JOMYIIEHBI 00Jiee OHOI
OMOKN WM Oojee ABYX — TpEX HENOUETOB B BBIKJIAIKAX, YEPTEXKAX WIH
rpadukax, HO CTYJIEHT BJIaJeeT 00sA3aTeIbHBIMA YMEHUSIMU IO MIPOBEPSIEMOIL TEME.

OTMmeTKa «HEeyIOBIETBOPUTEIIBHO» CTABUTCS, €CIIN:

. JIOTYIIIEHBI CYIIECTBEHHBIE OLIMOKH, TTOKa3aBLINe, 4YTO 00ydaromuics
HE BJaJieeT 0053aTeIbHBIMU YMEHUSIMU 110 JaHHOW TeM€e B TOJHOW MEpeE;

. paboTa 1nokasajia noJHOE OTCYTCTBHE Y 00yUarolerocs: o0s3aTeaIbHbIX
3HAHMM M YMEHMI MO MPOBEPSIEMON TeMe WM 3HAuMuTeNbHasg 4YacTh pPabOThI
BBINIOJIHEHA HE CAMOCTOSITEIILHO.

[Ipumeuanue. [IpenongaBarens MOXKET MOBBICUTh OTMETKY 3a OPUTHHAIBHBIN

OTBCT HA BOIIPOC NI OPUTHHAJIBHOC PCIICHUC 3a/1a4l, KOTOPLIC CBUACTCILCTBYIOT
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O BBICOKOM MaTE€MaTHYE€CKOM PAa3BUTHUU YYAIIETOCs; 3a pelieHue 0oyee CIOKHOU
3alayd WA OTBET Ha 0oJiee CIOXHBIM BOIPOC, MPEIIOKEHHBIC CTYICHTY
JOTIOJTHUTENBHO MOCJIE BBHITOJHEHUS UM 3aJJaHuM.

Oowan knraccupuxkayus omuodoK:

['pyObIMu cunTaroTCs OMMOKU:

o HE3HAHHE OIpE/eNICHUs OCHOBHBIX TOHSTHI, 3aKOHOB, TPaBHII,
OCHOBHBIX TIOJIOKEHUN TEOpHH, HE3HaHHWe (HOpPMYJ, OOIICTIPUHATHIX CHUMBOJIOB

0003HauYeHWH BEITUYHH, CIUHUI] UX H3MEPCHUS;

° HE3HAHWE HAMMEHOBAHMUM €IMHUI] U3MEPCHUS;

° HEYMEHHE BBIICJIUTH B OTBETE TJIABHOE;

° HEYMEHHE MPUMEHSTh 3HAHUSI, AITOPUTMBI JIJIs1 pEIICHUs 3a/1a4;
° HEYMEHHE JIeJIaTh BHIBOJBI U 00OOIIECHHUS;

° HEYMEHHE YUTATh U CTPOUTH TpaduKu;

° MOTEPs KOPHS WJIK COXPAHEHUE TOCTOPOHHETO KOPHS;

o otOpachiBaHuE 0€3 00BSICHEHUM OJTHOTO U3 HUX;

° paBHO3HAYHBIEC UM OIIUOKH;

° BBIYMCIIUTENbHBIC OIMOKHU, €CIIM OHU HE SIBJISTFOTCS OIHUCKOM;

° JIOTHYECKHUE OLINOKH.

K HerpyObIM ommoKaM ciaeayeT OTHECTH:

o HETOYHOCTh  (POPMYJIMPOBOK, ONPEIEICHUN, MOHIATHI, TEOpuH,
BbI3BaHHAsl HEIMOJHOTON OXBaTa OCHOBHBIX NMPHU3HAKOB OINPEAEISIEMOr0 MOHSITHS
WUJIM 3aMEHOM OJTHOTO - IBYX M3 3TUX IPU3HAKOB BTOPOCTENIEHHBIMU;

o HETOYHOCTh Tpaduka;

o HEpaIMOHAJIbHBI METOJl PpEIICHHUS 3aJaud WM HEIOCTATOYHO
IIPOJyMaHHBIN IJIaH OTBETA (HAPYILIEHHUE JOTUKH, TOJIMEHA OTAEIBHBIX OCHOBHBIX

BOIIPOCOB BTOPOCTEIICHHBIMH );

° HEpalMOHAJIbHbIE METOAbl PabOThl €O CHOPABOYHOW U JIPYroi
JIUTEPATYPOU;
o HEYMEHHUE pellaTh 33/1a4H, BHIIIOJIHATD 3aJaHUs B OOIIEM BU/IE.
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Henoueramu gaBistroTcs:

HEpalMOHAJIbHBIE IPUEMbI BEIUMCICHUN U TPE0Opa30BaHuUi;

HEOpEKHOE BBIMIOJHEHUE 3aMKCel, YepTexken, cxem, rpaduKoB.

I[IpumepHbIe 3K3aMeHANMOHHBbIE KOHTPOJIbHbIE PA00THI 0 JUCIHUIIIIMHE

«MaTeMaTuKa»

Bapmuanr 1.1

. Pemnre HEpaBeHCTBO:

x—4x2>0
x—1

. Pemre ypaBHeHue:

log,(x —1) = log,2 + log,3

. Beruucnure:

. Pemre ypaBHeHue:

sin(m + x) — cos (g— x) =43

. @ynkmus y = f(x) 3amaHa cBouM rpaukoM. YKaxuTe:

a) o0yacTh onpeaeacHus QyHKINH,

0) npu kakux 3HaYeHUX Xf (x) > 2;

B) pu Kakux 3HaueHusx xf (x) > 0,
f'(x) <0;

') B KAKUX TOYKax rpaduka KacareabHbIE K
HEMY MapaJijiesIbHbl OCH a0CIIHCC;

1) HanOoJIbIIIee ¥ HAMMEHBIIICE 3HAYCHUS

GyHKUIHU.
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6. Ceuenne npsimoro napamenenunena ABCD A, B, (C; D, npoBeeHO 4epe3 TOUKU

A, Bu cepenuny pebpa CC;. KakuM MHOTOYTOJBHUKOM SIBJISIETCS 9TO CEYCHHE?
CrenaiiTe puCyHOK U OTMETHTE paBHbIE CTOPOHBI MHOTOYTOJIbHUKA.

7. Haiimute o00beM Tena, MOJYYEHHOIO MpH BpallEHUH MNPSAMOYTOIBHOTO

TPEYroJIbHUKA C KaTeTOM 6 CM M TUNoTeHy30i 10 cM BOKpyT OOJIbILIEro KaTeTa.
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8. B npamoyronbauke ABCDAB =2 oM, AD =5 cm.  Otpesok
AMnuepnieHAUKYJISIpEH TUIOCKOCTH mpsiMoyrosibHuka, ZABM = 30°. Haiigute
o0bem MHOTOrpannuka MABD.

9. Pemrute ypaBHEHHeE:
2c0s’x +5cosx—3=0

10. Haiigute Bce mepBooOpa3Hbie PYHKITUH:

y = —4x3 + 6x% — 2x

OTtBernI 1.1
1
1.xe(—00,0)u(z,1) bo s +——
o 1 1 *
4
2.x=17
3.6
4.x1=—§+2nn,nez, x2=4?n+27m,nez
5

a) D(f) = [-3,5; 6]

0) f(x) > 2mpux € (—1;2,5) U (5,5;6)

B) f'(x) > Onpux € (—3,5;1) U (4;6),
f'(x) < 0x € (1;4)

r) (1;4,5), (4 —2)

I[) Yuaue = 435’ Yhaum = _415

6.
()K — cepeauna pedpa CC;
AB /| KK,
OABKK, — npsMOYTOJIbHUK, €CIIN 44
OCHOBaHUE TapasliesenuIe/a -
MPSIMOYTOJILHUK;
OABKK, — napannenorpamm, €ciiva
OCHOBaHME MapasuieenuIea — B
napasIenorpamMm, A 5

AB = KK,
AK, = BK
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7. xonyc, V = 96m (cm3)

_10V3

8.V = T (CM3)

9. x=m+2nn, n€Z

3 2

X4 X X 4 3 2
10. F(x)=—4-:+6-?—2-7+6=—x +2x° —x“+C

Bapuant 1.2

1. Pemnre HEpaBEHCTBO:
x — 9x?

>0
X — 2

2. Pemure ypaBHEHHE:
logs(x —1) = logs3 + logs6

3. Beruuciure:
1 2 1
83-273-(0,25)2

4. Pemnre ypaBHEHHUE:

sin(3m + x) — cos (g — x) =-1

5. @ynkuus y = f(x) 3agaHa cBOUM TpadukoM. YKaKHTE:
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ESE Doy yEaEEEEEE

e Lol e o BR AR

a) o0nacTh onpeaencHus QyHKINU; S 43‘ S hemy .
Sttt ‘ T [ I 2 —

0) mpu Kakux 3HadeHusax xf (x) < —2; e /7J . ] . "]

! I /1 l T —t—¢ T Jr =

B), npu Kakux 3Hauenusx xf'(x) > 0, £ mE i A

T') B KaKUX TOYKax rpad)uka KacaTeJbHbIC K 1 o

HEMY IapaijieIbHbI OCH a0CIUCC; O \ / '
1) HauOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUS A y e

byHKIHN. \

6. Ceuenue npsmoro napayenenunena ABCDA{B,C;D; npoBeneHO 4yepe3 TOUKU
C, Du cepenuny pebpa AA;. Kakum MHOTOYrOJbHUKOM SIBJISIETCS 9TO CEUECHHE?
CrenaiitTe puCyHOK U OTMETHTE PaBHBIE CTOPOHBI MHOTOYTOJIbHUKA.

7. Haiimute o0beM Tena, TMOJYYEHHOTO TIPU BPAIICHUH MPSIMOYTOJIHHOTO
TPEYTOJIbHUKA C KATETOM 5 CM M TUIOTeHY301 13 ¢cM BOKpYT OOJIbIIIEro KaTeTa.

8. B npamoyromeauke ABCDAB =4 cm, AD =6 cm.  Ortpe3ok
AMnepneHuKyIspeH IUIOCKOCTH mpsmoyronbHuka, ZABM = 30°. Haiinure

o0beM MHoTOorpannuka MABD.

9. Pemure ypaBHEHuE:
2sin®x +5sinx—3 =0

10. Haiigute Bce mepBooOpa3Hbie PYHKITUU:

y=8x3+3x?—4x+1

Ot1Bernl 1.2

1. x e(—o0;0) U (%; 2)

=aN
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4, x1=E+2nn, neEZz, x2=5—”+27m, necz
6 6

5.

a) D(f) = [-3,5;4,5]

0) f(x) < —2mpux € (2;3)

B) f'(x) > Onpu x € (—3,5;—1) U (2,5;4,5),
f'(x) < 0x € (—1;2,5)

r) (—1;5), (2,5, =2,5)

H) Yuane = 6, YVuaum = —2,5

6.
()K — cepenuna pebpa AA; B, c,
CD /KK,

OCDKK,; — npssMOYTOJIbHUK, €CIIN
OCHOBAHHUE MapAJIIEIECTIUIIEa —
MPSIMOYTOJILHUK;

OCDKK; — napamienorpamm, €Ciu
OCHOBAHHUE MapaJIjIeenuInena —

ImapajuICIorpaMmMm;
CD = KK;,
CK, = DK

7. xonyc, V = 1007 (cm3)

8.V = 2% (cu3)

3
9.x=—§+nn, nez

x* x° x? 4 3 2
10. F(x)=8-:+3-?—4-7+x+C=2x +x°—=2x+x+C

Bapuanr 1.3

1. Pemure HEpaBEeHCTBO:
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x—4x2<0
x—3

2. Pemure ypaBHeHue:
log;(x — 1) = log;8 — log;4

3. Beruucnure:

N| =

4. Pemite ypaBHEHUE:

31
sin(m + x) — cos (7 + x) =42

5. ®ynknusa y = f(x) 3agaHa cBOMM rpaduKoM. Y KaKHTE:

|-
T

a) o0yacTh onpeneneHus QyHKINY; y
0) npu kakux 3HaYeHUX Xf (x) < 1; ——
B) IpH Kakux 3Hayenusx xf'(x) > 0, \ ~+ 1
f'(x) <0; \ i
I') B KaKUX TOYKax rpad)uka KacaTelbHbIC K \ S o A
HEMY MapaljiesibHbI OCH a0CITUCC; i -
1) HauOOJIbIIICe U HAUMEHbIIICE 3HAUCHHSI

(GyHKUIHU.

T 1

/rlo 1L
i
b
el
4

p.d
N

6. Ceuenue npsmMoro napamenenunena ABCDA{B,C;D; npoBeneHo 4yepe3 TOUKU
A, Bu cepeauny pebpa DD,. KakuM MHOTOYTrOJIbHUKOM SIBJIIETCSI 3TO CEYECHHE?
CrenaiiTe puCyHOK U OTMETHTE PABHBIE CTOPOHBI MHOTOYT OJIbHUKA.

7. Haiimute o0beM Tena, TMOJYYEHHOTO TMPU BpAIICHUH MPSIMOYTOIHHOTO
TpEeyToNbHUKA ¢ KaTeToM 2v6 CM ¥ THIOTEHY30i 7 CM BOKPYT OOJBIIEro KaTeTa.

8. B mnpamoyronmeuuke ABCDAB =4 cm, AD=5 oM.  Otpe3ok
AMnepneHauKyasipeH IUIOCKOCTH NpsiMoyroibHuka, ZABM = 60°. Haiinure
o0beM MHororpanauka MABD.

9. Pemnte ypaBHEHUE:
2sin*x +5sinx —4=0

10. Haiigute Bce mepBooOpa3Hbie PYHKITUH:
y = 5x* — 6x% + 2x
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OTtBernI 1.3

1.xe«x)§u(3p+w)

+ + +
o—0C >
0 E 3 X
4

2.x=3
3.2
4. x, =—%+27m, nez x, =%n+27m, nez

5.

a) D(f) =[-2,5;6,5]

0) f(x) < 1mpux € (—1,5;3,25)
B) f'(x) > Onpu x € (1; +00),

f'(x) < 0x € (-25;1)

r) (1;,-2)
I[) Yuaue = 4,5, Yuaum = —2

6.

()K — cepeauna pebpa DD,

AB// KK, B,

OABKK, — npssMOYTOJIbHUK, €CIIN

OCHOBaHHE Napaiieenunena — 4, /
PSAMOYTOJILHHK; 1
OABK K, — mapaienorpamm, ecliu v 4
OCHOBAHME TapaljIelcuIena — A
napauieorpaMm;

AB = KK, 7

AK = BK, A D

7. xonyc, V = 40w (cm3)

g, v = 1003 (cm?)

3
T 51
9. x1=g+2nn, n e’z x2=?+21m, neZz
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x> x3 x? 5 3 2
10. F(x)=5-?—6-?+2-7+6=x —2x°+x“+C

Bapuanr 2.1

1. Haiinute o61acTh onpenesieHus: GyHKIUU:

3x+4

=1
Y n5—x

2. Pemnte ypaBHEHUE:
9-81172x = 2727%

3. Breruucnure:

1
l0g369 + 10921664 + l0ge3 + log6£

4. Pemute ypaBHCHHE:
/s
cos (3m+ x) —Sin(z—x) =2

5. @ynkua y = f(x) 3agaHa cBOMM rpadukoM. Y KaKHTeE:

a) 001acTh onpeneaeHus QyHKIHH; ° & W)
0) npu kakux 3HadeHusx xf (x) > 1,5; | " !

B) IpH Kakux 3HaueHusx xf (x) > 0, | I -+ f&;’t |
f'@) <0; R EERSEERR gl
') B KAKMX TOYKaX rpaduka KacaTelbHbIE K 0 I N
HEMY MapaJijiesIbHbl OCH a0CLHUCC; |
1) HanOoJIbIIIee ¥ HAMMEHBIIICE 3HAYCHUS i % W

byHKIUN.

|

I~
¢

6. BepiimHamMu MHOTOrpaHHUKA SBJISIIOTCS CEPEIMHBI CTOPOH OCHOBAHUS U
cepeHa BBICOTHI MPABWJIBHOM YETHIPEXYTrojbHOU mupaMuibl. Kak HazbiBaeTcs
TOT MHOrorpaHHuk? ChenaiiTe PHUCYHOK U OTMEThTE paBHBIE pedpa 3TOTO
MHOTOIpaHHHKA.
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7. OcHOBaHME NPSIMONM MPU3MBI — MPSIMOYTOJIbHBIN TPEYTOJBHUK C THIIOTEHY30M
10 cm u karetom 8 cm. bonpmMii KaTeT TPEYroJbHUKAa B OCHOBAaHUU IPU3MBI
paBeH JMaroHajal MeHbIIeH U3 OOKOBBIX TpaHeil. HaliuTe BBICOTY IPU3MBI.

8. Ilnomans GOKOBOM IOBEPXHOCTH KOHyca paBHa 207mcM?, a mjomans ero
ocHoBaHUA Ha 4mcM? Menbie. Halinnte 00beM KoHyca.

9. Pemute ypaBHEHHE:
9*+8-3*=9

10. HaiiguTe Bce mepBooOpa3Hbie (PYHKITUN:

y=12x3—-3x%+4x —1

OTtBerHI 2.1
1. —-1=;5
xe( ) i ! -
2.x=0
3.0
4. x, =%n+27m, nez x, =—%T+2nn, nez
5

a) D(f) = [-3,5; 6]

0) f(x) > 1,5mpux € (—2,75; —0,5) U (3,75; 6)

B) f'(x) > Onpu x € (—3,5;—1,5) U (2;6),
f'(x) < 0x € (—1,5;2)

F) (_115; 3)’ (2; _315)

1) Yians = 59, Yuaum = —3,5
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PO—lSO
2

PABCD — npaBuiibHas
YEeThIPEXYTroJibHas MUpaMua
AB = BC = CD = AD,
PA=PB =PC =PD

7. h = 24/7 (cm)
8.V = 16m (cm3)

9.x=0

x* x x? 4 3 2
10.F(x)=12-:—3-?+4-7—x+C=3x —x°+2x*+C

Bapuanr 2.2

1. Haitgure obmacth onpeaeiacHus QyHKIIUN:

x—4
2x—5

y=lIn

2. Pemure ypaBHEHHE:
4 . 162x+1 — 8x+2

3. Beruucnure:

1
log;59 + log,,564 + logs3 + logs o

4. Pemnure ypaBHEHHE:
- m
cos (3w + x) —sm(E—x) =1
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5. @ynkuus y = f(x) 3agaHa cBouM rpaukoM. YKaxKuTe:

a) 005acTh onpeneraeHus PyHKINM;

0) npu kakux 3HaueHUsX Xf (x) < —2,5;
B) IIpu Kakux 3Hauenusx xf (x) > 0, s
f'(x) <0; e !
') B KAKUX TOYKax rpadka KacaTeabHbIe K ;
HEMY TapajuiesibHbl OCH a0CIIHCC; i 0
1) HanOOoJIbIlIee ¥ HAaUMEHbIIICE 3HAUCHUS N
GbyHKIUH. g h >4

SETEE

,..
|
L

i

LAt

A
P~

6. CedeHne NpaBWIBHON YEThIPEXyrojibHOW nupamMulibl SABCDupoxoauT yepes
Touku A u COCHOBaHUS NHUPaMHUIbBl U CEPEAUHY BBICOTHI TUpamMujbl. Kakum
MHOT'OYTOJIbHUKOM SIBJISIETCS 3TO ceueHune? Crenante pucyHOK U OTMETHTE PaBHbIC
CTOPOHBI MHOTOYT'OJIbHUKA.

7. Tlnomans GOKOBOW MOBEPXHOCTH KoHyca paBHa 80mcM?Z, a miuomags ero
ocHoBaHus Ha 16mwcM? Menbine. Haiiaure o0beM KOHYyca.

8. OcHOBaHME NPSIMOM NPU3MBI — NPSIMOYTOJIBHBIM TPEYTOJBHHUK C THIIOTEHY30U
25 cm u karerom 20 cm. Bonpmmii KateT TpeyroibHUKAa B OCHOBAHHUH IMPHU3MBI

PaBCH AuaroHain MEHBIIICH N3 OOKOBBIX rpaHeﬁ. HaﬁHHTG BBICOTY IIPHU3MBI.

9. Pemure ypaBHEeHHE:
9*—4-3*+3=0

10. Haiigute Bce mepBooOpa3Hbie PYHKITUU:

y = 10x* + 6x3 — 2x2

Ot1BernI 2.2

1. x €(—0;2,5) U (4; +0)

W

2,5 a4 X
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4.x1=2?n+27m, neE/Zz, x2=—2?”+27m, nez

5.

a) D(f) = [-3;5,5]

0) f(x) < —2,5npux € (1,75; 3,25)

B) f'(x) > Onpu x € (—3;—1) U (2,5;5,5),
f'(x) < 0x € (—1;2,5)

r) (=1;2), (2,5 -3)

hy) Yuaue = 5,5, Yisamn = —3

6.
AABP — paBHOOEIPEHHBIN
TPEYTOJIbHUK
AP = PC

7.V = 128m (cm3)
8. h = 5V7 (cm)

9.x1=1, X2=0

2

5 4 2
10.F(x)=10-2+6-2—2-Z4c=205+3x4 -4 ¢
5 4 2 2 2

Bapmuanr 2.3

1. Haiimure obnacTs onpeneneHus GyHKIUU:
6—x

2x+1
66
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2. Pelnte ypaBHEHHME:
25 625112% = 1252%*

3. Brruucnure:

1
logy25 + log,,8 + log;5 + log, =0

4. Pemure ypaBHEHHE:
- 7T —
cos (3w + x) — sin (E — x) =-1

5. @ynkuus y = f(x) 3agaHa cBouM rpadukoM. YKaKHTE:

/ I 1
y

| [ ]
a) obnacth onpenaeneHus PyHKINY; | ]

0) npu kakux 3HadeHusx xf (x) < 0,5; — f e
v T T

B) IpH KakuXx 3HaueHusx xf (x) > 0, \ : \f — { -
f'(x) <0; \ | Ii‘ ST
') B KAKMX TOYKaX rpaduka KacaTelbHbIE K \\ S ! L:
HEMY MapajuieNIbHbl OCH a0CIUCC; il . (L TR
1) HanOOoJIbIIIce M HANMEHbBIIIee 3HAYCHUS NGTT 1. T N f;i
GYHKIUH. : HENA NSl
ST
' \ I B T

6. CedeHne NpaBWIBHON YeThIpEXyrojibHOW nupamMuibl SABCDupoxoauT yepes
cepeHbl OOKOBBIX peOepnupaMuabl TEPHEeHIUKYISIPHO BBICOTE MUPAMUIBI.
KakuM MHOroyroasHUKOM sIBJsieTCs 3TO ceueHue? CrenanTe pucyHOK U OTMETHTE
paBHbBIC CTOPOHBI MHOTOYTOJILHHUKA.

7. Tlnomans GOKOBOM MOBEPXHOCTH KOHyca paBHa 15mcM?%, a muomags ero
ocHOBaHUs Ha 6mcM? Menbiie. Haiiure 06beM KoHYyCa.

8. OcHOBaHME MPSMOU MPU3MBI — IPSIMOYTOJBHBIN TPEYTOJIBHHUK C TUTIOTEHY30H 5
CM H KaretoM 4 cM. bonpmimii KaTeT TpeyroJbHUKAa B OCHOBAHWM IIPU3MbI PABEH

JMaroHaJ Iy MEHbIIeH U3 OOKOBBIX rpaHel. Haiiute BbICOTY NIPU3MBI.

9. Pemute ypaBHEHHE:
9% —-3*—-6=0

10. HaiiguTe Bce nmepBooOpa3Hbie PyHKIUU:

y=8x3+3x?—-6x—1
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OTtBeTnI 2.3

1
1.xe(—5;6) — + I~
1 6 ,x
2

2.x=0
3.x=1

T T
4.x1=§+27m, neEZz, x2=—§+27m, nez
5

a) D(f) = [-2,5; 6,5]
6) f(x) < 0,5mpux € (—=1,5;2,5) U (4,75; 6,5)
B) f'(x) > Onpu x € (1;3,5),
f'(x) <0x€e(—-25;1)U(3,56,5)
r) (1,-2), (35 4)
1) Yiaus = 49, Yuanm = —2

6.
OPKMG — xBajpar;
PK= KM = MG = GK

7.8m + 8m? (cM?)
8. h =7 (cm)

9.0

x2

4 3
10.F(x)=8-%+3-%—6-7—x+C=2x4+x3—3x2—x+C
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Bapmuanr 3.1

1. Pemnre HEpaBEeHCTBO:

(95—5)(2x+7)20
x—4

2. Pemmute ypaBHeHUe
log;(5—x) >log,2+ 1
3. Beruucnure:
3 2
92 - 273
3
814
4. Pemure ypaBHEHHE

3
sinx + cos(4m + x) + cos <7 - x) =-1

5. @ynknua y = f(x) 3agaHa cBOUM rpadukoM. Y KaKHTeE:
B b f—‘—kj =

et

ﬁ_L- L L1 1y

a) 00acTh onpeaeneHus PyHKITNY; o 0 1 :_,* TL | T
0) npu Kakux 3HaueHusx xf (x) < 1; B A 1

B) IpH Kakux 3HaueHusx xf (x) > 0, TN ;
f/(x) <0: [
') B KAKMX TOYKaX rpaduka KacaTelbHbIE K
HEMY MapaJijiesIbHbl OCH a0CLHUCC;

1) HauOoJIbIIIee ¥ HAUMEHBIIIEE 3HAYCHUS 0

(GyHKIHN. N A A A

——
|
1

|
|
!
L v
1
T
0

6. Ceuenue npsimoro mnapamenenunena ABCDA,;B;C;D, mupoBeneHo uyepe3
cepeaunbsl pebepA;B;, ADu AB. Kakum MHOrOyroJibHUKOM SIBJISIETCS 3TO
ceyeHue? CaenaiiTe puCyHOK U OTMETHTE PaBHBIE CTOPOHBI MHOTOYTOJIbHUKA.

7. Paguyc ocHOBaHUs LIWJIMHAPA paBeH 6 cM, BbICOTa B JIBa pa3a MEHbIIE IJIMHBI
OKPYKHOCTH OCHOBaHUs. Hanaure mromans mojgIHOW NOBEPXHOCTH UIIUHIPA.
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8. Ilimomaap MOMHOM NOBEPXHOCTH MPSMOYTOJILHOIO Mapalijieienurena, B
OCHOBaHUM KOTOPOTO NPAMOYTOJBHMK CO CTOPOHAMU 6 M M 9 M, paBHa 408M?2,
Hailinute nuaronanu napauienenunesa.

9. Pemute ypaBHEHHUE:
4:22X —5.2X4+1=0

10. Haiitu Bce nepBooOpa3Hbie QyHKIUU:

y = 4x3 + 3x% — 24x

OTtBeTtnI 3.1

1. x €[—3,5;4) U [5; +00)

2.x€(—9;5)
3.9
4 x=m+2nmn, n € ”Z

5.

a) D(f) = [-3,5; 4,5]

0) f(x) < 1mpu x € (0,5;3,75)

B) f'(x) > Onpu x € (—3,5; —1,5) U (2,5;4,5),
f'(x) < 0x € (—1,5;2,5

r) (—1,5;5,5), (2,5;—1,5)

1) Yuaus = 65 Yuaum = —1,5

6.
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OMM,K,K —

Bl 'Cl
IMPsAMOYTOJIbHUK] K |
MM]_ == KK]_, ! :“,1L M,
KM = K, M, ATy Dy
|
- |
ik
R R e 4
K
7 'H“--l
4 M D

7. 72w + 72m?% (cm?)

8.v217 (cm)

9.x1=0, x2=—2

x* x3 x? 4 3 2
10.F(x)=4-:+3-?—24-7+C=x +x° —12x“+C

Bapuanr 3.2

1. Pemnre HEpaBEHCTBO:
(x—3)(2x +5) -0

x—1

2. Pemute ypaBHEHUE:
log;(6 —x) = logz2 +1

3. Beruucnure:
3 3
42 - 814
2

83

4. Pemvte ypaBHEHUE:

3
sinx + cos(4m + x) + cos (7 — x) =1
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5. @ynkuus y = f(x) 3agaHa cBouM rpaukoM. YKaxKuTe:

=
ot
4
o
—+—

P
a) 00J1acTh orpeaeIeHus PyHKIINH; j:ﬁ ? s |
0) npu Kakux 3HaueHUAX xf (x) > 4; T {
B) IIpu Kakux 3Hauenusx xf (x) > 0, -k g
F'(x) < 0; . :
I') B KaKMX TOYKax rpaduka KkacaTelbHble K = -
HEMY MapaJuiesIbHbl OCH a0CLHCC;

1) HanOOoJIbIlIee ¥ HAaUMEHbIIICE 3HAUCHUS A
GbyHKIUH. o R

e ——

—ti
P
7
SRR
R
4

6. Ceuenue npsmoro mnapamnenenunena ABCDA;B;C;D, mupoBeneHo uyepe3
cepeaunnl pedepA; B, A;Diutouxky A. KakuM MHOTrOyroibHUKOM SIBJISIETCS 9TO
ceyeHue? Caenaite puCyHOK U OTMETHTE PaBHBIE CTOPOHBI MHOTOYT'OJIbHUKA.

7. Paguyc OCHOBaHMS LWJIMHApPA PaBeH 2 CM, BHICOTA B JIBA pa3a MEHbBIIEC JIJIMHbI
OKPYKHOCTH OCHOBaHMs1. HaiiauTe riomaab noJIHOW NOBEPXHOCTH LIMIUHIPA.

8. Ilmomaap IMOMHOM NOBEPXHOCTH NPSAMOYTOJIBHOIO MapajUIeienuIiea, B
OCHOBAaHHMH KOTOPOTO MPSMOYTOJILHUK co cTopoHaMu 10 M 1 30 M, paBHa 1800M?2,

HaﬁIII/ITe AUaroHaJan IapaJuICICIIUIICAA.

9. Pemnte ypaBHEHHE:
4* +3-2* =4

10. Haiitu Bce nepBooOpa3Hble PyHKIUU:

y = 8x3 — 6x% + 4x

OTtBeTnI 3.2

1. x€[—2,5 1)U [3; +x)

=25 1 3 X

2. x €[0;6)
3.54

4. x =2nn, n € Z
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5.

a) D(f) = [-3,5;4,5]

0) f(x) > 4npu x € (—2,5;—0,5) U (4,25; 4,5)

B) f'(x) > Onpu x € (—3,5; —1,5) U (2,5;4,5),
f'(x) < 0x € (—1,5;2,5)

r) (—1,5;5,5), (2,5;—1,5)

I[) Vuaus = 6, Yaum = —15

6.
AAKM — TpeyroJyibHUK,
PaBHBIX CTOPOH HET

7.128m + 12872 (cm?)
8. 35 (em)

9.x=0

X4 X3 .X'Z 4 3 2
10.F(x)=8-:—6-?+4-?+C=2x —2x°+2x°+C

Bapuant 3.3

1. Pemnte HEpaBEHCTBO:
2x—=5x+7) <0

X — 2
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2. Pemnre ypaBHEeHHE:
logi(x —5) = logi3 +1
7 1

3. Beruncnure:
3 2
92 -1253
3
814
4. Pemvite ypaBHEHUE:

31
sinx + cos(4m + x) + cos (7 — x) =0

5. @ynkmua y = f(x) 3agaHa cBOMM rpaduKoM. Y KaKHTE:

i +
a) o0nacTh onpezaeneHus QyHKIUU; & IS
0) npu kakux 3HaueHusx Xf (x) > 0,5; 5 i e
B) TIpU Kakux 3HadeHusx xf (x) > 0, - AERE *% | l
f'(x) <0; JEEENEEEr e
') B KAKMX TOYKaX rpaduka KacaTelbHbIE K 1 o ’ 4
HEMY TIapauTelIbHbI OCH abCIUCe; (!) | W i
1) HanOOJBIIIEEe U HANMEHbIIIEE 3HAYCHHUS ] e
GbyHKIUY. 2
RN

6. BepmmHamMy MHOTOTpaHHHKA SIBJISIFOTCS BEPIIMHBI OCHOBAHUS M CEpeArHa
BBICOTHI IIPABUJIIBHOW YETHIPEXYTOJbHOM mnupamMuabl. Kak HasbIBaeTcs 3TOT
MHOTOrpaHHuK? CrenaliTe pHUCYHOK W OTMEThTE paBHbIE pedpa ITOro
MHOTOTPaHHHKA.

7. Paguyc ocHoBanus nuiuHapa paseH 10 cm, BbICOTa B ABA pa3a MEHBIIE IJIUHBI
OKPYXKHOCTH OCHOBaHMs. HailiauTe rioniaab noJIHOW NOBEPXHOCTH LIMJIIUHIPA.

8. I1momans NOJHOM MTOBEPXHOCTH MPSAMOYTOJIBHOIO NMAPAIIIENENUIIENA, B
OCHOBAaHHMH KOTOPOTO NPSAMOYTOJEHUK cO cTOpoHaMu 4 M u 11 M, paBHa 238Mm2.

Halinute nuaronanu napasieiaenurieaa.

9. Pemnute ypaBHEHHE:
9% —-10-3*4+9=0

10. HaiiTu Bce nepBooOpa3Hble PyHKIUU:

y = 8x3 — 6x? + 12x
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OTtBeTnI 3.3

1. x e(—o0; 7] U (2; 2,5]

2.x € (5;17]
3.25
4.x=§+nn, nez

5.

a) D(f) = [—4,5;4,5]

0) f(x) > 0,5upu x € (3; 4,5)

B) f'(x) > Ompu x € (—4,5; —1) U (3;4,5),
f'(x) <0x€e(—1;3)

r) (=1 55), (3;1)

I[) Yuane = 5,5, Yaaum — -3

6.
PABCD — npaBunbpHas
YEThIPEXYTOJIbHAS TMpaMuIa
AB = BC =CD = AD,
PA=PB =PC=PD

7.200m + 20072 (cm?)

8. 92 (cm)

9.x1=2,x2=0

— x* x x? — 4 3 2
10.F(x)—8-7—6-?+12-7+C—2x —2x°>+6x°+C
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Bapuanr 4.1

1. Haiimute obmacTs onpeneneHus GyHKINU:

2x —3

=1
Y gx+7

2. Pemnte HEpaBEHCTBO:
82x+1 > 0,125

3. Beruucnure:
logg216 —log,9 + log,3 — log,12

4. Pemnre ypaBHEHHE:

T
sinx+sin(n+x)—2cos(5—x)=1

5. @ynknusa y = f(x) 3agaHa cBOMM rpaduKoM. Y KaKHTE:

g o

S . i

a) o0yacTh onpeneneHus QyHKIINY;
0) npu kakux 3HaYeHUX Xf (x) < 1;
B) IPOMEKYTKU BO3PACTAHUS U TPOMEXKYTKH ~— ‘
yObIBaHMS (PYHKIUY;

') B KaKkoi Touke rpaduka KacateiabHas K
HEMY MapajuielibHa Ocu abCclucc;

1) HanOOobIIEEe M HAMMEHBIIIEE 3HAYCHUS 5

byHKIIUN.

Tt

O—-—V—"'

6. CeueHue NpaBUILHON TpeyroyibHOW nupamuabl SABCTpoXoauT 4yepe3 CTOPOHY
ocHoBanusi AB u cepenuny pebpa SC. KakuM MHOTOYroJIbHUKOM SIBIISIETCA 3TO
ceuenne? Caenaite pUCyHOK U OTMETHTE PABHBIE CTOPOHBI MHOTOYT'OJIBHHKA.

7. B mpaBUIbHON YETHIPEXYTOJIBHON MUPaMHJIE€ CTOPOHA OCHOBaHMS paBHA 8 cM, a
00koBO€ pedbpo — 6 cM. HaliguTe BbICOTY MUpaMUIBI.
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8. Pagmyc ocHoBaHus IWIMHApa paBeH 6 CM, a BbICOTAa B JBa pa3a MEHbIIE
paguyca OKPYKHOCTHM OCHOBaHMsA. Halaure Iuiomanb IIOJHOM IOBEPXHOCTU
HWIMHAPA.

9. Pemure ypaBHEeHHe:
lg?x —3lgx+2 =0

10. HaiiguTe Bce mepBooOpa3Hbie PYHKITUH:

y = 4x3 — 6x% + 2x

OTtBeTnI 4.1
1. x €(—o0; =7) U B — +
(155 +e0) E s x
2. x € (—1;400)

-1 =x

3.—1
4. x4 =—%+2nn, necz x, =7£+27m, nez
5.

a) D(f) = [-3; 6]

0) f(x) < 1mpu x € (0,5; 5,25)

B) f'(x) > Onpu x € (3,25; 6),
f'(x) < 0x € (—3;3,25)

r) (3,25; 2,5)

1) Yuaus = 959, Yuanm = —2,9

6.
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()K — cepeauna pedbpa SC

A ABK — paBHOOEIPEHHBIN
TPEYTOJbHUK;

BK = AK

7.2 (cm)
8. 108w (cM?)

9.x;, =100,x, =10

x* X3 XZ 4 3 2
10.F(x)=4-:—6-?+2-7+C=x —2x°+x-+C

Bapuanr 4.2

1. Haitgure obmacth onpeaeiacHus QyHKIIUN:

1 2x +1
y=4 x—1

2. Pemte HEpaBEHCTBO:
42x+1 > 0,25

3. Beruucnure:

1
log;18 + log;,§ —logz2 + logs75

4. Pemnre ypaBHEHHE:

T
cos x + cos (7T+x)—25in(i—x) =-1

5. @ynkuus y = f(x) 3agaHa cBouM rpadukoM. YKaKHTe:
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a) o0JyacTh onpeseacHus PyHKIINH;

0) npu kakux 3HaYeHusx xf (x) > 2;
B) IPOMEXKYTKU BO3PACTaHUS U \ -
MPOMEXYTKH YObIBaHUS (QYHKIIUY; [

I') B KaKoi TOUKe rpaduka KacaTesbHas K it
HEMY MapaJijielibHa OCH a0CIIHCC; | 1
1) HauOOoJbIlIee U HAMMEHbIIIEeE 3HAUCHUS ‘\‘

byHKIIH. N [ 205

i

”
| |
| e S
S T
]

6. CeueHne NpaBWIBHOW TpPEYyroJbHOM mupaMuiabl SABCTpoxoauT uyepes
cTopoHy ocHoBaHusg AC u cepeauny pedOpa SB. KakuM MHOroyrojibHHUKOM
AByIgeTCsl 3T0 cedyeHue? CraenaiTe PUCYHOK M OTMETHTE PABHBIE CTOPOHBI
MHOT'OYT'OJIbHUKA.

7. B mpaBUSIbHOM YeTHIPEXYTOJIbHON MHUpaMuie CTOPOHA OCHOBaHHUS paBHa 8
cM, a 0okoBoe pedpo — 9 cMm. HaiiauTe BbICOTY NUpaMUIBI.

8. PaIII/ch OCHOBaHM:A HWIHMHIOPA PaBCH 8 CM, a BbBICOTA B JIBa pa3a MCHBLIIC
paanyca OKPYKHOCTH OCHOBAHUAI. HaﬁHHTG Ijomanab MOJITHOM IIOBCPXHOCTHU

HWINHAPA.

9. Pemnre ypaBHEHHE:
log,>x — 2log,x —3 =10

10. Haiigute Bce mepBooOpa3Hbie PYHKITUH:

y=8x3—-3x2+7

OTtBeTnI 4.2
1
1.xe(—00,—5)u(1, +00) —+c = + [
1 1 x
2
2.
x € (—1; +0)
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3.4
4.x1=§+27m, neEZz, x2=—§+2nn, nez

S.
a) D(f) = [-4,5;4,5]
0) f(x) > 2mpu x € (—4,5; —3,5)
B) f'(x) > Onpu x € (—1; 3),
f'(x) <0x € (—4,5-1)uU (3; 4,5)
r) (=1; —4,5), (3;2)
1) Yiaus = 3,9, Yuanm = —4,0

6.
(\)K — cepeauna pebpa SB
A ACK — paBHOOEIpEHHBIIH
TPEYTOJIbHHK;
AK = CK

7.7 (cm)

8.192m (cm?)

1
9.x1=8,x2:E

4 3
10.F(x)=8-%—3-%+7x+c=2x4—x3+7x+C

Bapuanr 4.3

1. Haitgure obnacthb onpeaencHus QyHKINU:
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2. Pemnte HEpaBEHCTBO:
22x+1 > 0,125

3. Beruucnure:
logs75 + log,9 — logs3 — log,12

4. Pemure ypaBHEHHE:
s
sinx + sin (m + x) +Zcos(z—x) =2

5. @ynkuus y = f(x) 3agaHa cBouM rpadukoM. YKaKHTe:

i

w

a) o0yacTh onpeneneHus QyHKINY;
0) npu kakux 3HaYeHUsX Xf (x) > 1; N
B) MPOMEXKYTKH BO3pPACTaHUS U
IIPOMEKYTKH YOBIBAHUS (PYHKIIUU;

') B KaKOW TOUYKe rpaduka KacareabHas
K HEMY NapajuieibHa OCHU adCIUCC;

1) HauOoJIbIlIee U HAUMEHBbIIICE
3Ha4YeHUs (YHKIIHH.

A
7

——

— ]

6. CeueHne NpaBWIBHOW TpeyroibHOM nupaMuibl SABCTpoxoauT uyepes
cTopoHy ocHoBaHus BC u cepeauny pebpa SA. KakuM MHOTrOyrojbHUKOM
ABJIgeTCsl 3T0 cedyeHue? CrenaiTe PUCYHOK M OTMETHTE PABHBIE CTOPOHBI
MHOTOYTOJIbHUKA.

7. B npaBUIbHON YETBHIPEXYTOJIBHON MUPAMHUAE CTOPOHA OCHOBAHUS paBHA 12
cM, a OokoBoe pedpo — 11 cMm. HaliguTe BbICOTY NUpaMUIbI.

8. Paguyc ocHoBanus muwinHApa paBeH 10 cM, a BeicOTa B JBa pa3a MEHbIIE
pannyca OKpY>KHOCTH OCHOBaHMs. HailauTe rmiomaape MOJHOW MOBEPXHOCTH
HUAJIMHIpA.

9. Pemute ypaBHEHHE:
lg?x —lgx—12=0
10. Haiingute Bce mepBooOpa3Hbie PyHKITUH:
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y = 5x* — 8x3 + 3x?

OTtBeTnI 4.3

1. x €(—o0;—1,5) U (6; +0)

+ -+
—_0 >
-1,5 6 X
2. x € (—2;+)
—2 x

3.0
4.x1=%+27m, nEZ,x2=%ﬂ+2nn, nez

5.

a) D(f) = [-3;5]

0) f(x) > 1mpu x € (—2,25; 0,5) U (4,75;5)

B) f'(x) > Onpu x € (—3; —1) U (3; 5),
f'(x) < 0x € (—1;3)

r) (—1; 3), (3;4)

1) Yuaus = 31 Yuaum = —4

6.
()K — cepenuna pedpa SA
A BCK — paBHOOEIpEHHBIIM
TPEYTOJIbHUK;
BK = CK

7.7 (cm)

8.300m (cm?)
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9.x; = 10000, x, = ——

x> x* x3 5 4 3
10.F(x)=5-?—8-7+3-?+6=x —2x*+x>+C

83



