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1. MMACIIOPT PABOYEM TIPOIPAMMBI JUCIHUILIAHBI
MATEMATHKA

1.1.  OO6nacTth npuMeHeHus: paboyeil mporpaMmbl

PabGouast mporpamma IUCHMIUIMHBI SIBJISIETCS. YacThi0 00pa3oBaTEbHOMN
nporpammsl B cootBeTcTBUM ¢ PI'OC CIIO.

1.2.  MecTo TUCIUTUIMHBI B CTPYKType 00pa3oBaTelbHON MPOrPaMMBbL:

[11. IlpodunbHbIE TUCTIUTUTUHBI

ITJ1.01 MaremaTuka

1.3. llenu m 3agaunM JUCLUIUIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
JUCIUTIIAHBI:

— ol0ecnieyeHne  c(OPMHPOBAHHOCTM  MPEACTABICHHUM O  COIHUANBHBIX,
KYJIBTYPHBIX U UCTOPHUUECKHX (PaKTOpax CTAHOBJICHHUS MaTEMaTHKU;

— obecnieyeHue CQHOPMUPOBAHHOCTH  JIOTUYECKOTO, AITOPUTMHUYECKOIO U
MaTEMaTHYECKOTO MBILUICHUS;

— o0ecneueHrne cHOPMUPOBAHHOCTH YMEHHM NPUMEHSTH MOITYYCHHbIE 3HAHUS
IIPU PELIEHUU PA3JIUYHbIX 3a7a4;

— ofecnedyeHne c(hOpMHPOBAHHOCTH IPEACTABICHUI O MAaTEMATHKE KaK 4acTh
OOLIIEYETIOBEUECKON KYJbTYpbl, YHUBEPCAJIBHOM SI3bIKE HAyKH, ITO3BOJISIOIIEM
ONMCHIBATH U U3y4YaTh PEAIbHBIE IPOLIECCHI U SIBJICHUS.

Copepxanre y4eOHOM AMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU 00y4YE€HUS MaTEMaTHKE:

aneebpauveckas IuHUs, BKIIOYAONAS CUCTEMATU3aLMIO0 CBEICHUM O YMciax;
M3y4YeHHUE HOBBIX U 0000IIEHUE paHee U3YYEHHBIX Onepaluii (BO3BEICHUE B CTETICHb,
U3BJICUECHUE KOPHA, JIOTapu(PMHpOBaHUE, CUHYC, KOCHHYC, TaHT'€HC, KOTAaHTE€HC U
oOpaTHble K HHMM); M3yYECHHME HOBBIX BHUJOB UHCJOBBIX BBIPAKEHUU U (DOPMYI;
COBEpIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB U BBIYUCIUTENBHON KYJIBTYPHI,
paciiMpeHre U COBEPILEHCTBOBAHUE aIreOpanyeckoro ammapara, copMUPOBAHHOTO
B OCHOBHOM LIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MATEMAaTUYECKUX U MPUKIIATHBIX
3ajady;

meopemuKo-g)yHKYUoHalbHas JuHUs, BKIIOYAIOIAs CHCTEMATH3aLUI0 U
pacuIMpeHre CBelICHU O (YHKLIMSIX, COBEPIICHCTBOBaHUE rpadUyecKuX yMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJAMH MAaTeMaTHYECKOro aHalu3a B
o0ObeMe, TMO3BOJIAIONIEM HCCIEAOBAaTh JJEMEHTapHble (QPYHKIMHM H  pellaTh
npocTeiire reoMeTpudeckue, GU3NIeCcKue U Ipyrue NpuKiiaaHble 3a1a4u;

JIUHUA YPAGHEHUU U Hepa6eHCcms, OCHOBAHHAS Ha IOCTPOCHUH U MCCIIEAOBAHUN
MaTeMaTHUECKUX MOJIeNel, MepeceKarouascss ¢ anareopandeckod U TEOpPEeTHUKO-



(GYHKIIMOHATBPHOW JIMHUAMHU U BKJIIOYAIOIIas pPa3BUTUE M COBEPIICHCTBOBAHME
TEXHUKH ajareOpanyeckux MpeoOpa3oBaHUN AJIs PELICHUs] YpaBHEHUN, HEPABEHCTB U
cucteM; (OPMHUPOBAHUE CHOCOOHOCTHM CTPOMTH M MCCIEAOBAaTH IPOCTEHIINE
MaTeMaTHYECKUE MOJENN NPU PELIECHUM MPUKIAJHBIX 3a7ad, 3a/1ad U3 CMEXHbBIX U
CHEIHAIbHBIX JUCLIUILINH;

eeomempuieckas JUHUA, BKIIOYAIOIIAS HArJsgHbIE TPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UTYypax M U3yYEHHE HUX CBOWCTB, (OPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXeHHs, Ppa3BUTHE  CHOCOOOB  T'€OMETPUUYECKUX
U3MEPEHUH, KOOPJUHATHOIO U BEKTOPHOTO METO/AOB JJI PELIECHUS MaTEeMATUYECKUX
Y IIPUKJIQJHBIX 3a/1a4;

cmoxacmuyecKkas NuHUs, OCHOBAHHAs Ha Pa3BUTUH KOMOWMHATOPHBIX YMEHHH,
IPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIEro
MUpa.

Pa3BuTne coaepKaTeabHBIX JIMHUN COMPOBOXKAAECTCA COBEPIICHCTBOBAHUEM
UHTEJJICKTYaJbHBIX M PEYEBBIX YMEHMH IyTeM OO0OTalleHus MaTeMaTH4eCKOro
SI3bIKA, PA3BUTHUS JIOTUYECKOTO MBIIILICHUSI.

Marematuka ABIIAETCS byHIaMEeHTaIbHON 00111e00pa3oBaTebHON
JUCIUIUIMHOM €O CIIOKMBIIUMCS  YCTOWYMBBIM  COACpXAHHUEM U OOIIMMHU
TpeOOBaHUSAMHU K MOATOTOBKE oOywaromuxcs. Peanuzanus oOmux nenael u3ydeHus
MaTeMaTHKU TPATUIHMOHHO (JOPMHUPYETCS B UEThIpEX HANPABICHUIX — METOJUYECKOE
(obmee mpencraBieHHEe 00 HAEIX M METOJAaX MAaTeMaTUKH), WHTEIUIEKTYaJbHOE
pa3BUTHE, YTUIMTAPHO-TIparMaTU4YecKoe HarpapieHue (OBJIAJCHHE HEOOXOIUMBIMU
KOHKPETHBIMHU 3HAHUSMU U YMEHUSIMH ) H BOCITUTATEIbHOE BO3/ICHCTBHE.

Pe3ynbrarhl 0OcBOCHUS Y4€OHOM TUCITUTUIAHEI

OcBoeHne cojaepkaHusi y4eOHON TUCIUIUIMHBI «MarteMaTtuka» 00ecreuynBacT
JOCTHKEHHE CTYICHTAMU CIICIYIOIINX Pe3yibmamog.

JIUYHOCHIHBIX

— Cc(pOpPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPEACTBE MOJCTUPOBAHUS SBICHUA M TMPOIECCOB, HASIX U METOoJaX
MaTEeMaTHKH;

— TIOHMMaHWE€ 3HAYMMOCTH MaTeMaTHKH JJIsl HAyYHO-TEXHHYECKOTO Mporpecca,
c(OPMUPOBAHHOCTh OTHOIIECHHS K MaTeMaTHKE KaKk K 4YacTdh 00IledyesoBeYecKon
KyJbTypbl ~ 4Yepe3 3HAKOMCTBO C HCTOpPHEH pPa3BUTHS MaTeMaTHKH, 3BOJIIOLMEH
MaTeMaTHUYECKUX HJICH;

— Ppa3BUTHE  JIOTHYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKECHMS,
AITOPUTMHUYECKON KYJIbTYPHl, KDUTUYHOCTH MBIIIUICHUSI Ha YpOBHE, HEOOXOIMMOM
Ut Oyaymieit mpodeCcCuOHaNbHON JACSITEIIbHOCTH, JIJISl POJAODKCHHST 00pa30oBaHUs U
caMm000pa3oBaHus;



— OBJIQJICHHEC MAaTeMaTUYCCKUMH 3HAHUSMH W yMCHHSMH, HEOOXOJIWMBIMH B
TIOBCETHEBHOM JKU3HM, JJII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCIIUILINH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUI0, CaMOOOPa30BaHUIO; CO3HATEIHHOE
OTHOIIIEHWE K HENpPEphIBHOMY OOpa30BaHUIO KaK  YCJIOBUIO  YCHEIIHOW
npoecCHOHATEHOM M OOIIECTBEHHOM NEeITeIILHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPUYECKON W OTBETCTBEHHOMN
JeSITEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, YIEOHO-UCCIEN0BATEILCKON, MMPOCKTHOM
U IPYyTUX BHJIAX JIEATEIBHOCTH;

— OTHOIICHHE K MPOo(ecCHOHAIBHON NeSTeIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIIECHAIIMOHATHHBIX
po0em;

MemanpeomMemHbix.

— YMEHHE CaMOCTOSITEIIbHO OMPEIEIISATh eI IEATEILHOCTH M COCTABIISTH TUIAHBI
JESTEIIbHOCTH; CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh M KOPPEKTUPOBATH
JeSTEIIbHOCTh, HUCIOJB30BaTh BCE BO3MOXKHBIC PECYpPChl ISl JOCTHKCHUSI
MOCTaBJICHHBIX ITEJIeH W peaM3aliy TUIAHOB JEATEeIbHOCTH; BBHIOMPATH YCIICIIHBIC
CTpATErvH B Pa3IMYHBIX CUTYAIUsAX;

— yYMEHHE TpPOAYKTUBHO OOIIATBCS W B3aUMOJCHCTBOBATh B  IPOIECCE
COBMECTHOH JCSATEIIbHOCTH, YYUTHIBATh MO3UIUHU APYTUX YUACTHUKOB JESATEIBHOCTH,
3¢ pekTUBHO paspemniaTh KOHGIUKTHI;

— BJAJICHWE HaBBIKAMH II03HABATEJIbHOH, y4eOHO-MCCIIEOBATEILCKON U
IPOEKTHOW JAESITENbHOCTH, HABBIKAMU pa3pelleHus Npo0ieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a1ad,
NPUMEHEHHIO PA3IMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTh W  CIIOCOOHOCTh K  CAMOCTOSITENbHOW  HMH(OPMAIIMOHHO-
MO3HABATEIILHON JESITeTbHOCTH, BKIIIOUAs YMEHHE OPUEHTHPOBATHCS B Pa3IUIHBIX
UCTOYHUKAX HWHPOpPMAIIUK, KPUTUYSCKH OICHWBATh M  HHTEPIPETHPOBATH
MH(OPMAIINIO, TIOTYIaeMYI0 U3 Pa3IMYHbIX HCTOYHHUKOB;

— BJIQJICHHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHUE SICHO, JJOTMYHO ¥ TOYHO W3JIaraTh
CBOIO TOUKY 3PEHHUS, UCTIOIH30BaTh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA;

— BJAJICHWE HaBbIKAMH  TIO3HABATENBHON  pediekcun Kak  OCO3HAHUSA
COBEPIIAEMBIX JICUCTBUI W MBICIHUTENBHBIX IMPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAHHM, TPAHUI] CBOCTO 3HAHUS M HE3HAHWS, HOBBIX IMO3HABATEIBHBIX 3a/1a4 U
CPEICTB JUIS UX JOCTHKEHUS;



— IIeJIEyCTPEMIICHHOCTh B MOMCKAX U MPUHITHH PEUICHUH, COOOPa3uTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABIEHUH;  CIIOCOOHOCTH
BOCIIPMHUMATh KPAacOTy U TAPMOHUIO MHPA;

npeomemHuuIxX.

— Cc(pOpPMUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHKE KaK YacTH MHUPOBOH
KYJIBTYpbl 1 MECTE€ MaTEMAaTUKU B COBPEMEHHON LUBWIM3ALMH, CIIOCO0AX OMMCAHUS
SBJICHMM peajbHOIO MUPA Ha MaTEMaTHYECKOM SI3BIKE;

— C(pOpPMHUPOBAHHOCTh NPEJICTABICHUH O MaTEeMAaTHUYECKUX MOHATHUAX Kak
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, NO3BOJSIONIMX OIMCHIBATH M H3y4aThb
pa3Hble MPOLECCHl M SBJIEHUs; IOHMMAaHUE BO3MOKXHOCTH AaKCHOMATHYECKOIO
IIOCTPOECHUS MAaTEMAaTHYECKUX TEOPUH;

— BIAJCHUE METOJAMM JIOKA3aTEIbCTB W aJTOPUTMOB DEIICHHS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJE PELICHUS 3a/1a4;

— BJIAJICHUE  CTAaHAAPTHBIMM  TPUEMAaMH  PEIIEHUS  pPAlMOHAIBHBIX U
VPpaLMOHAIbHBIX, IIOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB, UX CUCTEM; UCIOJIb30BAaHUE F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM
qycie JUIsl IIOMCKA IIyTH PpEIIEHUs W WUIIOCTPAlUU PELICHUsS YpPaBHEHUN W
HEPAaBEHCTB;

— Cc(pOPMUPOBAHHOCTb [IPEICTaBICHAN 00 OCHOBHBIX HOHATHUAX
MaTeMaTHYECKOTO0 aHajau3a M HUX CBOMCTBAX, BIIAJICHHNE YMEHHUEM XapAKTEPU30BATh
noBesneHre QyHKUUN, UCTIOIb30BaHUE TIOMYYEHHBIX 3HAHUH JJI1 ONMUCAHUS U aHAIn3a
peanbHBIX 3aBUCUMOCTEN;

— BIAQJCHUE OCHOBHBIMM IOHATUSMH O IUIOCKUX U IPOCTPAHCTBEHHBIX
reOMEeTpUUECKUX (PUrypax, mX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS
pacro3HaBaTh reoMeTpudeckue (PUrypsl Ha 4epTekax, MOJIEISIX U B PEATbHOM MUDE;
NPUMEHEHHE W3YYCHHBIX CBOWMCTB r€OMETpUYECKHX (puryp u Gopmys ais perieHus
reOMETPUYECKUX 3a4a4 U 337a4 C IPAKTUYECKUM COAECPKAHUEM;

— C(pOpPMUPOBAHHOCTb MPEACTABICHUN O MpOLEcCax M SBICHUIX, HUMEIOLINX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE,
OCHOBHBIX NOHATHAX DJJIEMEHTAPHOW TECOPUM BEPOSTHOCTEH; YMEHUM HAXOIUTh U
OLICHMBAaTh BEPOSITHOCTH HACTYIUIEHUS COOBITHMM B MPOCTEHUIIMX MPAKTHYECKUX
CUTyalUsAX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHbIX BEJINYH;

— BJIaJICHUE HABBIKAMM HCIIOJb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM IIpU
pelIeHuy 3a1a4.

1.4. KoJaunuecTBO 4aCOB HA OCBOCHHE TMCIHHUILINHBI:
MaxkcumanbpHOU yueOHOU Harpy3ku oOydaromierocs 264 yacoB, B TOM UHUCIIE:



— ayIUTOpHOM ydeOHOW paboThl oOyuaromerocss (00s13aTeIbHBIX YYEOHBIX
3aHsATUN) 194 yacos;

— BHEayJAUTOPHOU (CaMOCTOSITEILHOM) y4eOHOM paboThl oOywaromerocs 68
YacoB.



2. CTPYKTYPA n COILEPKAHHUE
MATEMATHUKA

2.1.  OObeM NUCIUILIMHBI U BUbI Y4eOHOH paboThI

JUCLMILINHBI

Bun yueOHo# padoThbl O0bem yacon
MaxkcumanbHas yueOHas Harpyska (BCero) 264
AynuTtopHas yueOHast paboTa (00s13aTebHbIE yueOHBIC 3aHATHS) (BCETO) 194
B TOM YHCIIE:
MIPAKTUIECKHE 3aHATHS (€CIIH MTPETYCMOTPEHO) 2
Breaynuropnas (camocTosiTenbHas) yaeOHast paboTta oOydarorerocs (Bcero) 68
[TpomexyTouHas aTTectauus B popme 9K3aMeH




2.2. TeMaTu4ecKuii IJIaH U COJIEPKaHUE JTUCIUTUTUHBI

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble padoThl H IPAKTHYECKHE O0beMm yacos Yposennb
pa3aesioB U TeM 3aHAITUS, CAMOCTOAITe/IbHAS padoTa 00y4auuxcs, KypcoBasi padora (IpoeKT) (eciu 0CBOCHMUS
npeoycmompeHul)
1 2 3 4
Beenenne Martemaruka B Hayke, TEXHHUKE, SKOHOMHUKE, NH()OPMAaLMOHHBIX TEXHOJOTUAX U 2 1
MpaKTU4eCKOU AestenbHoCTU. Llenu u 3a1aun u3ydyeHus MaTeMaTHKH.
Paznen 1 Anredpa 1,2,3
Tema 1.1 Coneprxanue yueOHOro MaTepuaa 4
PazBurue nousiTus o e Brimonnenue apuMeTuUecKuxX ISHCTBUN HAJl YUCIIaMH, COYETast YCTHBIC U
yuciae MUCbMEHHBIE IPUEMBI.
e HaxoxaeHue npuOIMKEHHBIX 3HAUCHU BEJIMUNH U TTOTPEITHOCTEH BBIUYNCICHUH
(abCcoMOTHOM ¥ OTHOCUTEIBHOM ); CPABHEHHE YHCIIOBBIX BHIPAKCHHIA. .
CamocrosiTenpHas padora: 2
Tema 1.2 Copep:xanne yaeOHOTO MaTepuana 2 2
Kopens n-oii crenenu e Onpenenenne KopHs. OCHOBHBIE CBOMCTBA KOPHEH.
H €ro CBOiicTBa [IpaKTUYECKHUE 3aHSTHS. 2
CamocrosiTenbHast paboTa CTyAeHTa.
Tema 1.3 Copep:xanue yueOHOro MaTepuana 2 2
Crenensb ¢ e OrnpeneneHne CTENEHN C pallMOHAIBHBIM NTOKa3areneM. CBOWCTBA CTENICHEH
PanMoOHAJIbLHBIM IIpakTrueckue 3aHsTHSL. 2
NnoKasareJjieMm

CamocrosTenbHast paboTa CTyAeHTa.




Tema 1.4 Copep:xanue yueOHOro MaTepuana 2.3
Hppaunonaibubie e  OmnpeneneHre UPpaALMOHATBLHOTO YpaBHEHUs. Pelienne nppanyuoHanibHbIX
YPaBHEHUA YpaBHEHUM.
e Pemenue cucrem.
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyeHTa.
Tema 1.5 Copep:xanne yaeOHOTO MaTepuana 2,3
Peurenue e PenieHue NoOKa3aTelbHbIX YPAaBHEHUM.
NoKa3aTeJIbHbIX e PenicHue NOKa3aTelbHbIX HEPABEHCTB.
YPAaBHCHHMH U e Pemenue cucteM ypaBHEHHUH.
HEPaBEHCTB. [IpakTryeckue 3aHATHSL.
CamocrosTenbHas paboTa CTyJeHTa.
Tema 1.6 Copep:xanue yueOHOro MaTepuana 2
Jlorapugmer u ux e Omnpenenenue norapudma.
CBOUCTBA e OcHOBHBIE CBOWCTBA JIOTapu()MOB.
IIpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyeHTa.
Tema 1.7 Copepxanne yaeOHOT0 MaTepuana 2,3
Peurenue e Pemenue norapupMUUecKux ypaBHEHUH.
JorapupmuyecKnx e Pemenue norapupMUUECKUX HEPABEHCTB.
YPABHCHHHU U e Pemenue cucrem.
HEPABEHCTB [MpakTu4ecKue 3aHATHS.
CamocrosTenbHas paboTa CTyIeHTa.
Pazgen 3 OCHOBBI TPUTOHOMETPHUU

10




Tema 3.1 Copep:xanue yueOHOro MaTepuana 2,3
OcHoBHBIE e Paaunannas mepa yria
TPUTOHOMETPHYECKHe e Omnpeznenenue cUHyca, KOCUHYCa, TAHI'€HCA U KOTaHI€HCa.
(hopmyiinl e  OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.
o  DopmyIbl cI0XKeHHs, (OPMYIIBI IPUBEACHUSI.
Tema 3.4 Coneprxanue yueOHOro MaTepuasa
IIpocreiimmne e VpaBHeHHe COSX = @,
TPUIOHOMETPUYECCKHUE ° ypaBHerIe sinx = a,
YPaBHCHHUA. e VYpaBHeHHE tgXx = a,
. e VYpaBHeHuE Ctgx = a
IIpocreiimmue Pp 5 .
([ ]
TPHIOHOMeTpHHECKHe €IICHNE NPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB
HepaBeHcTBa IIpaxkTrueckue 3aHATUA
CamocrodrenbHas paboTa CTyIeHTa:
Tema 3.5 Copep:xanue yueOHOro MaTepuana 2,3
Pemenue e PeuieHue ypaBHEHH, CBOIAILUXCA K KBagpaTaM.
TPUTOHOMETPUIECKHUX e PerieHue ypaBHEHHH C UCIIOJIB30BAHIEM TPUTOHOMETPUUIECKUX (HOPMYII.
YPaBHCHUH e PermieHne 0THOPOJIHBIX YPABHEHUN.
[TpakTuyeckue paboThI
CamocrosiTenbHast paboTa CTyIeHTa
Tema 3.6 Copep:xanue yueOHOro MaTepuana 2
ApKucHyc, e OrnpexneneHus apKkCUHYca, apKKOCHHYCA, apKTaHT€HCa YHcIIa.
APKKOCHHYC, e 1300paskeHne Ha €TMHUYHON OKPY>KHOCTH
IIpaxkTrueckue 3aHATUA
APKTAHI'€HC YHUCJIA
CamocrosrenbHas paboTa cTyeHTa
Pa3nen 4 DyHKIUM, UX CBOIiCTBA U rpauKn 2

11




Tema 4.1

DOYyHKIUHA U UX

Coneprxanue yueOHOTO MaTepraa

e Onpenenenue GyHKIIHH

rpapuku e ['pabuku hyHKIIUN
CamocrodrenbHas padorTa:
Tema 4.2. Copep:xanue yueOHOro MaTepuana 2
YeTHbIC M HEYETHDBIE e UYernsie pynkuuu. Heuetnsie pyHKIMM.
(pynkuum. o [lepnonnueckne GyHKIIUN
Iepnoanmunocrn CamocrositenbHas pabora:
GyHKkIun
Tema 4.3. Copep:xanue yueOHOro MaTepuana 2,3
Bo3pacranne n e Bospacranue n yosiBanue QpyHKIuii.
yobiBaHMe PyHKIMI. e Touku MakCUMyMa U MUHUMYMA.
JIKCTPEMYMBI. e  DKCcTpeMyMbl QYHKIIHNU.
IIpakTrueckue 3aHATUA
CamocrosiTenbHast paboTa CTyIeHTa
Tema 4.4. Copep:xanue yueOHOro MaTepuana 2,3
Crenennasi pyHKIMs e Omnpenenenue CTeNeHHON ()YHKITHH.
u ee rpaduk. e (CpoiicTBa 1 rpadMK CTEICHHOW (DYHKITHH.
IIpakTrueckue 3aHATHS.
CamocrosiTenbHast paboTa CTyAeHTa.
Tema 4.5. Copep:xanue yueOHOro MaTepuana 2.3
IMokaszarenbHas e OnpeneneHrenoka3aTeTbHON PyHKITUH.
byHxuus e CpoiicTBa 1 rpadvK Moka3zaTreabHON QYHKIINH.

IIpakTrueckue 3aHATHS.
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CamocrosiTenbHast paboTa CTyAeHTa.

Tema 4.6. Copep:xanne yaeOHOTO MaTepuana 2,3
Jlorapupmuyeckas e Onpenenenue gorapuGMUuecKoil GyHKIHUH.
byHknus. e (CgoiicTBa 1 rpaduk jorapupmMuyeckoil GyHKIUH.
[IpakTrueckue 3aHATHS.
CamocrosiTenbHast paboTa CTyAeHTa.
Tema 4.7. Coneprxanue yueOHOro MaTepuaa 2
Tpuronomerpuyeckue o OYHKINK CHHYCA, KOCUHYCA B UX TPaPUKH.
ysxmmun n ux e OYHKIIMU TAHT€HCA, KOTAHI€HCA U MX TPa(UKH.
rpaguku [TpakTrueckue 3aHATHS
CamocrosiTenbHas paboTa CTyieHTa
Tema 4.8. Copep:xanne yaeOHOT0 MaTepuana 2,3
OoOparneble e OYHKIINU CHHYCA, KOCHHYCA ¥ UX TPadUKH.
TPUTOHOMETPUECKHE e OYHKIIMU TAHT€HCA, KOTAHI€HCA U MX TPa(UKH.
byHKIHH [IpakTrueckue 3aHATHS
CamocrosiTenbHast paboTa CTyIeHTa
Paznen 5 I'eomerpust
Tema 5.1 Coneprxanue yueOHOro MaTepuaa 2
MapannenbHocTh e BsaumHoe pacrioniokeHue MpsIMbIX B IPOCTPAHCTBE.
NPSIMBIX e [lapannenbHble U CKPEUIUBAIOLIUECS MPSMBIE.
[ )

o [Ipu3Hak nmapanaenbHOCTH NPSMBIX.

Cy1ecTBOBaHUE U €IMHCTBEHHOCTD MIPSIMOM, NTApajuIeIbHOW JaHHOM.

[IpakTrueckas pabota
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CamocrosiTenbHast paboTa CTyIeHTa

Tema 5.2 Coneprxanue yueOHOro MaTepuaa 2
IHapanneabHoCTh
IPSAMOii U IJI0CKOCTH e B3saumHOe pacronox)eHue MpsMoi U IIOCKOCTH.
e [lapannenbHOCTH NPSMOM U INIOCKOCTH.
e [Ipu3Hak mapauIeIbHOCTU IPSIMOM U INIOCKOCTH.
[TpakTrueckas pabota
CamocrosrenbHas padoTa cTyeHTa
Tema 5.3 Copnepxxanne yueOHOro Marepuana 2,3
IHapanneabHoCTh
ILI0CKOCTEll e BzanMHOE pacrnosoKeHue MIOCKOCTEH.
o [lapannenbHOCTh MIOCKOCTEM.
e [Ipu3Hak napayiebHOCTH MIJIOCKOCTEM.
e Teopema o cymmecTBOBaHNU U €INHCTBEHHOCTH IIJIOCKOCTH, NTapaJlJICIbHON
JTAaHHOMH.
e (CBoiicTBa napajieNbHbIX MI0CKOCTEN. [lapannenbHoe IPOEKTHPOBAHHUE.
[TpakTrueckas pabota
CamocrosrenbHas padoTta CTyeHTa
Tema 5.4 Coneprxanue yueOHOro MaTepuasa 2
IlepneHAMKYIAPHOCTH o [lepnenaukynspHble NpsMBbIE.
NpSAMBIX B e  CBOICTBO NEPNEHIUKYIAPHBIX IPAMBbIX.
NPOCTPAHCTBE
Tema 5.5 Copneprxanue yueOHOTO MaTepuaa
IlepneHAUKYIAPHOCTH
Onpenenenne NeEpHeHIUKYIIPHOCTH IPSIMON U TNIOCKOCTH. 2,3

NPAMOI ¥ IVIOCKOCTH

[ ]

o [Ipu3HaK NEeprNEHAUKYISIPHOCTH MPSAMOU U MIIOCKOCTH.

e (CBoiicTBa NEPIEHAUKYIISIPHBIX MIPSMON U INIOCKOCTH.

e [lepneHANKYISIp K MNIOCKOCTH.

e HakyoHeHue K INIOCKOCTH U UX NMPOEKIHMH. PaccTosiHME OT TOUKH 10 MJIOCKOCTH.
e Teopema 0 Tpex NepneHIUKYIIsIpax.
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[IpakTrueckas padoTa.

CamocrosrenbHas paboTa cTyeHTa

Tema 5.6 Coneprxanue yueOHOro MaTepuasa 2
IeprieHIUKYJIAPHOCTD e OrnpenencHue NEPHEHAUKYISIPHBIX MIJIOCKOCTEN.
IUIOCKOCTei e [Ipu3HaK neprneHIUKyIIPHOCTH INIOCKOCTH.
Tema 5.7 Coneprxanue yueOHOro MaTepuaa 2
Yrasl mexay e  VYrou MexXay MPSMOW U TNIOCKOCTBIO. YTOJ MEKY IIJIOCKOCTSMMU.
NPAMBIMH U e OrnpenencHue IByXIPaHHOIO yruia. JINHEHHBIN yron IByrpaHHOIO yria.
INIOCKOCTAMMU. e TpexrpaHHbI U MHOTOTpaHHbIN yriibl OnpezesieHne TpeXIrpaHHoro yria.
. e JIByXIpaHHBbIE YIJbl TPEXIPAHHOTO YIila. MHOrOIpaHHBbIE YTJIBbL.
JAByXrpaHHbIi yroJ. JByxrp I PEXTP I P I
[IpakTuueckoe 3anarue
Paznen 6 Hayana MmaTeMaTH4eCKOro aHaJIu3a
Tema 6.1. Copep:xanue yueOHOro MaTepuana 2,3
ITocnexoBaTeJbLHOCTH e (O3HaKOMJIEHHE C IIOHATHEM YHCIOBOM ITOCIEI0BATEILHOCTH, CIIOCO0AMH €€
3aJ1aHus, BBIYMCIICHUSIMHU €€ YJICHOB.
e (O3HaKOMIJICHHUE C ITIOHATUEM IIpeAeiia MOCIEeI0BATEIBHOCTH.
e (O3HaKOMJICHHE C BBIYMCICHUEM CyMMbl OECKOHEUHOIO YHCIOBOTO psijia Ha
IIpUMEpPE BBIYUCIEHHS CyMMbI OECKOHEYHO YOBbIBAIOIIEH T€OMETPUUECKON
IIPOrPECCUM.
[IpakTrueckue 3aHATHS.
CamocrodrenbHas paboTa CTyeHTa.
Tema 6.2. Coneprxanue yueOHOro MaTepuaa 2
Ilonsitue o e OmnpeneneHnre MPOU3BOIHON (PYHKIIUU B TOUKE.
NPOU3BOAHOH e [IpousBomHast GyHKITHS.

[TpakTrueckas pabota
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CamocrosiTenpHas padbora

Tema 6.3.

IIpousBoaHas
cTeneHHOoN QyHKIUM.

Copep:xanne yaeOHOTO MaTepuana

e [IpousBoaHas creneHHOW PYHKITUN

[TpakTrueckas pabota

CamocrosiTenbHast paboTa CTyIeHTa

Tema 6.4. Copepxanne yaeOHOT0 MaTepuana 2,3
IIpaBuaa e [IpousBogHas CyMMBI.
BbI'IHCJICHHUSA e [IpousBoaHas NpoU3BEICHHUS.
NIPOM3BOJIHBIX e [IpousBoaHas 4aCTHOTO
[IpakTrueckas pabota
CamocrosrenbHas paboTa cTyieHTa
Tema 6.5. Copep:xanne yaeOHOT0 MaTepuana 2,3
ITpousBoanas o TlonsiTre CIOKHON (QYHKIIUH.
CJI0KHOI QYyHKIMH e [IpaBuio BeIYHCICHHUS TPOU3BOIHOM CI0KHOM QYHKIHH.
[TpakTrueckas pabota
CamocrosiTenbHas paboTa CTyIeHTa
Tema 6.6. Coneprxanue yueOHOro MaTepuasa
IIpousBoanbie e  DopMyJIbl IPOU3BOAHBIX CHHYCA U KOCHHYCA.
TPUTOHOMETPUECKHE e  ®opMyJibl NPOU3BOAHBIX TAHI'€HCA U KOTAHIE€HCA.
byHKImi [TpakTrueckas pabota
CamocrosiTenbHas paboTa CTyieHTa
Tema 6.7. Copepxanne yaeOHOTO MaTepuana 2,3
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Taoauua

e Tabnuiia mpon3BOIHBIX

NPOU3BOIHBIX
[TpakTryeckas pabora
CamocrosrenbHas paboTa cTyieHTa
Tema 6.8. Copep:xanue yueOHOro MaTepuana 2,3
Hpumenenus e HenpepbIBHOCT (PYHKIIMH B TOYKE M HA OTPE3KE.
HeNnpepPbLIBHOCTH e MeToa MHTEPBAJIOB
[TpakTryeckas pabora
CamocrosrenbHas paboTa cTyeHTa
Tema 6.9. Copep:xanue yueOHOro MaTepuana 2,3
Ipumenenns o [lonsTue KacarenpHOU K rpaduKy QyHKIHH.
NPOU3BOAHOM e [‘eoMeTpUYECKUI CMBICT MIPOU3BOTHOM.
e VYpaBHEHHUE KacCaTEIbHOM.
[TpakTruyeckas pabora
CamocrosiTenbHast paboTa CTyIeHTa
Tema 6.10. Copep:xanue yueOHOro MaTepuana 2,3
Hpumenenns e MrHOBEHHasi CKOPOCTh JIBUKCHHUS.
NPOU3BOJIHOU B e MeXaHMYEeCKHI CMBICI MPOU3BOTHOM.
¢usuke M TeXHUKE | [[paxTuyeckas paboTa
CamocrosrenbHas paboTa cTyieHTa
Tema 6.11. Copep:xanue yueOHOro MaTepuana 2
Hpusnak e Bospacranue u yobiBaHHE ()YHKIIHA.
BO3pacTaHMsd e JlocTaTouHBIE YCIOBUS BO3PACTAHMS M YObIBaHUS (DYHKITHIA.

(yObIBaHusA) PYyHKIMHU

[TpakTruyeckas pabora
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CamocrosiTenbHas paboTa CTyIeHTa

IIpakTrueckue 3aHATUA

CamocrosiTenbHast paboTa CTyIeHTa

Tema 6.12. Coneprxanue yueOHOro MaTepuaa 2
Kpurnyeckue T04KH e Kpurnueckue Touku GHyHKIUH.
byHKIHH. e HeoOxomuMoe yclioBue 3KCTpeMyMa.
Makcumymel 1 e ToOYKM MaKCHMyMa U MUHUMYMa (YHKIIHH.
MHHUMYyMBIL. [TpakTryeckas pabora
CamocrosrenbHas padoTa cTyeHTa
Tema 6.13 Copep:xanne yaeOHOTO MaTepuana 2,3
HccnenoBanus e (CxeMa HCCIIEIOBaHUSA q)yHKuHH C ITIOMOUIBIO IIPOU3BOJHOM.
byHKIMi 1 e [loctpoenue rpauKoB.
IOCTPOCHHE X [TpakTrueckas pabota
rpagukos.
CamocrosrenbHas paboTa CTyieHTa
Tema 6.14 Coneprxanue yueOHOro MaTepuasa 2
Haunboabmee u e [IpaBuio HaXOXACHUS HAUOOJBILIETO M HAUMEHBIIETO 3HAYCHUH (PYHKIIUU HA
HaUMeHbIIee OTpE3KE.
3HavYeHHe PYHKUMM | [IpakTudeckas paboTa
CamocrosrenbHas paboTa cTyeHTa
Paznea 7 Muororpanauku. Iliomaan ux nopepxHocreii 1 00beMbl
Tema 7.1 Copep:xanue yueOHOro MaTepuana 2
IIpsimoyroJibHbIIH e OrmpeaeneHue NPSIMOYroJbHOTO Mapajiesenumnesaa.
napaIeJaenumne/a o Ky0. Teopema o kBajpaTe quaroHajay MPsIMOYTOJIBHOTO MapajuieleuIe 1a
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Tema 7.2 Copep:xanue yueOHOro MaTepuana 2
MHuororpannuk. e  Onpenenenue npusMbl. CBOMCTBA IPU3MBI.
Ipusma. e [loBepxHOCTh MpU3MBbL. BOKOBasi TOBEPXHOCTH MPU3MBI.
e  Bricora npusMmsl.
[IpakTrueckue 3aHATHS.
CamocrosTenbHast paboTa CTy/eHTa. .
Tema 7.3 Copep:xanne yaeOHOTO MaTepuana 2,3
Hpsimast npusma. e Omnpenenenune npsMon npusMel. [IpaBuiibHas npusma.
e Teopema o GOKOBOI MOBEPXHOCTHU MPSMON IPU3MBI.
Haxksnonnas npusma.
e HakiyionHas nmpusma
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyIeHTa.
Tema 7.4 Copep:xanne yaeOHOTO MaTepuana 2,3
IMupamunaa e Onpenenenue nupamuasl. [IoBepXHOCTH MHpPaMUIbI
e YceueHHas nupaMuia
YceueHHass nupamMuaa
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyIeHTa.
Tema 7.5 Copepxanne yaeOHOT0 MaTepuana 2,3
IIpaBuibHbIE e OmnpeneneHre NPaBUIBHOIO MHOTOIPAHHUKA. THIBI MPABUIIBHBIX MHOTOTPAHHUKOB
MHOT'OrpaHHUKH. [IpakTnueckue 3aHATHS.
CamocrosTenbHast paboTa CTyAeHTa.
Tema 7.6 Copep:xanne yaeOHOTO MaTepuana 2,3
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IlousiTne 00LEMa

O0beM PSIMOYTOJIBHOTO TIapaJuIeTIeHIe /1a
O6beM HaKJIOHHOTO Mapaieienurnena
O06BemM pU3MbI

O0BemM TUpaMuIbL.

e (O0ObeM yCceUeHHOUN MUPAMMUJIBI

[IpakTrueckue 3aHATHS:

CamocrosiTenpHas padora:

Paznea 8

Tena Bpamenusd. [lnomanu ux noBepxHocreil 1 00beMbI

Tema 8.1

Muauuap

Copepxanre yaeOHOTO MaTepHana;

e Omnpenenenne muiauHapa. CBOMCTBA HMJIMHAPA.
e [loBepxHocTh HUMHApPa. [Ipsimoit numuHap.
e CeueHus HUIMHAPA MIOCKOCTSIMU. OCEBOE CEUCHHE.

e Teopema 0 MIOCKOCTH, NapaJIeIbHON MJIOCKOCTH OCHOBAHMS IIMJIMH]IPA.

[IpakTrueckue 3aHATHS.

CamocrosTenbHas paboTa CTyJeHTa.

Tema 8.2

Konyc

Copep:xanne yaeOHOTO MaTepuana

e Omnpenenenue konyca. [Ipsamoii konyc.
e CeueHHUs KOHYCA MJIOCKOCTSIMHU.
e Teopema 0 MJIOCKOCTH, NapajIeIbHON MJIOCKOCTH OCHOBAaHMsI KOHYCA.

[IpakTrueckue 3aHATHS.

CamocrosTenbHas paboTa CTyIeHTa.

2,3

Tema 8.3

Copepxanne yaeOHOT0 MaTepuana

e Onpenenenue mapa. Coepa.
e (CeueHus mapa mIOCKOCTHIO.

[IpakTrueckue 3aHATHS.
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CamocrosiTenbHast paboTa CTyAeHTa.

Tema 8.4 Copep:xanne yaeOHOTO MaTepuana 2,3
O0BeMEI TeJ e  OO0bBEM muIMHIpA.
BpalIeHU o (OOBEM KOHYCA.
o (OO0BEM mapa
[IpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyJeHTa.
Paznen 9 IlepBooOpa3Has u HHTErpasa
Tema 9.1 Copep:xanue yueOHOro MaTepuana 2,3
IlepBooOpasnas. e Omnpenenenue nepBoodOpazHOIt
. o OOmuit B MepBOOOPa3HBIX PYHKIIHIA. TeopeMa (OCHOBHOE CBOWCTBO
OcHoBHOeE cBOICTBO
. nepBooOpa3HbIx). Tabmuia nepBooOpa3HbIX
nepBoodpa3Hoii.
[IpakTrueckue 3aHATHS.
CamocrosTenbHast paboTa CTyAeHTa.
Tema 9.2 Copepxanne yaeOHOT0 MaTepuana 2,3
IIpaBuia HAXOKIAEHHS ¢ [IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX.
nepBOOOPa3HbIX. e TlepBooOpasHas CIOKHOMH QyHKITHHL.
IIpakTrueckue 3aHATHS.
CamocrosiTenbHast paboTa CTyAeHTa.
Tema 9.3 Copep:xanue yueOHOro MaTepuana 2,3
Inomans e OmnpeneneHne KPUBOJIMHENHON Tpaneunu. TeopeMa o rioniaan KpuBOJIMHEMHON
KPHUBOJIMHEHOMI TpamneuuH.
Tpaneuunu. o [lonstue unrerpana. @opmyna Hetotona-JleitOnuma. ['eomerpuueckuii cMbIca
UHTErpaa.
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HNuTerpan

e Brpruncnenue miomazei Guryp ¢ moMouipo HHTerpaa.

IIpakTrueckue 3aHATHS.

CamocrosTenbHas paboTa CTyJeHTa.

Pa3zpen 10 KoopanHatbl 1 BEeKTOPbI
Tema 10.1 Copep:xanue yueOHOro MaTepuana 2
ITonsiTe BekTOpa B e [lonstue BekTopa. PaBeHCTBO BEKTOPOB.
NPOCTPaHCTBE IIpakTrueckue 3aHATHS.
CamocrosiTenbHast paboTa CTyAeHTa.
Tema 10.2 Copep:xanue yueOHOro MaTepuana 2,3
Cioxenne u e (CnoXeHHE U BBIYUTAHUE BEKTOPOB.
BbI'IMTAHHE BEKTOPOB | ¢ (yMMa HECKOJIBKUX BEKTOPOB.
e Pa3HOCTH BEKTOPOB.
IIpakTrueckue 3aHATHS.
CamocrosTenbHast paboTa CTyAeHTa.
Tema 10.3 Copep:xanue yueOHOro MaTepuana 2
YMHOKeHHE BEKTOpa e  YMHOXXEHHUE BEKTOpA HA YHCIIO
Ha yucjiIo IIpakTrueckue 3aHATHS.
CamocrosTenbHas paboTa CTyIeHTa.
Tema 10.4 Copep:xanue yueOHOro MaTepuana 2,3
HpsaimoyroybHast e [IpamoyrosnbHasg cucTeEMa KOOPJAWHAT B IPOCTPAHCTBE
CHCTE€MA KOOPAMHAT B | [[pakTUYECKUE 3aHATHSI.
NPOCTPAHCTBE

CamocrosTenbHas paboTa CTyIeHTa.
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Tema 10.5 Copep:xanue yueOHOro MaTepuana 2 2
Koopaunarel BekTOpa e  Koopaunate! Touku. KoopanHats! BekTopa
e KoopaunaTel cepequHbl OTpe3ka. Borurcienue AIuHbl BEKTOpa Mo ero
KoopauHaTtaMm. PaccTosiHue MeX]ly IByMSI TOUKaMU
[TpakTrueckue 3aHATHS. 2
CamocrosTenbHas paboTa CTyeHTa.
Tema 10.6 Copep:xanne yaeOHOTO MaTepuana 2 2.3
Cransipnoe e VYroa mexay BekTopamu. CKaJsipHOE IPOU3BEECHIE BEKTOPOB
NpousBeAeHUE ITpakTHyeckue 3aHATHUS. 2
BEKTOPOB
CamocrosTenbHas paboTa CTyeHTa. 2
Paznen 11 Kom0unnaTopuka, cTaTHCTHKA U TEOPUSI BEePOSATHOCTE
Tema 11.1 Copep:xanue yueOHOTo MaTepuana 2 2,3
DJIeMeHTHI TeOpHuH e Kiaccuyeckoro onpeeneHus BeposTHOCTH, CBOMCTBA BEPOATHOCTH, TEOPEMBI O
BepOATHOCTEH CYMME BEPOSATHOCTEH.
[pakTHYECKHE 3aHSTHSL. 2
CamocrosiTenpHas padbora 2
Tema 11.2 Copep:xanue yueOHOro MaTepuana 2 2,3
D1eMeHTBI e IlpencraBnenue qaHHBIX (TAOJIHIIBI, AUATPAMMBI, TpadUKH ), TeHEpaTbHAsS
MaTeMaTH4eCKou COBOKYITHOCTb, BBIOOpKA, cpeaHee apupMeTHIecKoe, MeruaHa.
CTAaTUCTHKH e JlousTHe 0 3amauyax MaTeMAaTUUECKOM CTAaTUCTHKH.
[TpakTrueckue 3aHATHSI. 2
CamocrosrenbHas pabora 2
Bcero 264
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3. YCJIOBUS PEAJIMBAIIUA TUCHUAIIVIMHBI MATEMATHUKA

3.1. TpeOGoBaHMs K MAaTepHATBHO-TEXHHUECKOMY 00ECIICUEHHIO
Peanu3zanus AUCHUITIMHBI TPEOYeT HATUYIUS:
— yuyeOHOro KaOuHeTa.

Texnuueckue cpeacTsa 00ydeHUsI:

3aHATUS TOPOBOASATCS B Y4eOHOM ayauTOpUM W KOMIBIOTEPHOM KJlacce,
OCHAIIIEHHBIX HEOOXOJUMBIM  Y4YEOHBIM, METOJUYECKUM, HHPOPMALMOHHBIM,
MPOTPAMMHBIM 00€CTICUCHHUEM.

3.2. HudopmarmonHoe obecrnieueHne peanu3anuy JUCITUTUTHHBI

OCHOBHbBIE HCTOYHHUKHU:

1. Anrebpa: yrinyOJeHHBIH Kypc € pEIIeHHsAMH M yKazaHusimMu @ [12+] /
H.J. 3onotapena, I0.A. ITonos, B.B. CazonoB u 1p. ; nox pexn. M.B. ®enorosa. — 6-
e u3a. (311.). — MockBa : Jlaboparopus 3Hanuii, 2021. — 549 ¢. — (BMK MI'Y —
IIKOJIE). - Pexum JIOCTyTIA: 1o [IOIIMCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=602073 — bubmuorp. B xH. — ISBN
978-5-93208-501-1. — TekcT : 37eKTPOHHBIM.

2. Maremartuka: cOOpHUK 3a/1a4 1o 6a3oBomy Kypcy : [16+] / H.JI. 3onoTapena,
FO.A. ITonos, H.JI. Cemennsiea, M.B. ®enotoB ; mox pen. M.B. denorosa. — 2-¢
U3]1., 9JEKTpoH. — Mockga : Jlaboparopus 3Hanuii, 2020. — 243 c. : wi1. — (BMK MT'Y
- ITKOJIE). - Pexum JIOCTYTIA: 1o MMOIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=595237 - Bubauorp. B ku. — ISBN
978-5-00101-706-6. — TekcCT : 37€KTPOHHBIH.

3. bynax, b.A. 'eomeTpus: yriyOleHHBIH Kypc ¢ pEHICHUSIMH U YKa3aHUSIMH :
[12+] / B.A. bynak, H.Jl. 3omnotapesa, M.B. ®enotoB ; mox pen. M.B. ®denorosa. —

5-e u3n., ucnp. u gom. (31.). — Mocksa : Jlaboparopus 3uanuii, 2018. — 601 c. : un. —
(BMK MI'Y — mkone). — Pexum goctyma: mno mnoxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=561676 - bubmauorp. B ku. — ISBN

978-5-00101-596-3. — TekCT : 2JIEKTPOHHBIMN.
4. Amumos II.LA. u gp. Martemaruka: anreOpa W Hadaja MaTeMaTHYECKOTO

aHanusa, reoMeTpusi. AnreOpa W Hayala MaTeMaTUYecKoro aHamusa (0a30BbI U
yrayonenHbiit ypoBau).10 -11 xmacceer. — M., 2018. DneKTpoHHBIN pecypc

5. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u np. Marematuka: anre6pa
W HayaJla MaTeMaTH4ecKoro aHaimusa. [eomerpus. I'eomerpus (0Ga3oBBIM U
yriyosneHHbid ypoBHH). 10 -11 kiaccsl. — M., 2018. D5eKTpoHHBIN pecypc

6. Komsirua FO.M., TkaueBa M.B., ®eneposa H.E. u ap. MaTtemaruka: anreopa
U Havajla MaTeMaTUYEeCKOro aHaiau3a. Anredpa v Hayajia MaTeMaTH4ecKOro aHajiu3a


https://biblioclub.ru/index.php?page=book&id=602073
https://biblioclub.ru/index.php?page=book&id=595237
https://biblioclub.ru/index.php?page=book&id=561676

(6azoBeiii m yriyOsneHHbld ypoBHM).10 kmacc / mox pen. A.b. Kwmwxkuenko. — M.,
2017.

7. MuponoBa C.B. IlpakTukym 1o peuieHuro 3ajad IIKOJbHOW MaTeMaTHKHU:
npuMeHeHne Web-kBeCcT TeXHOJOruM [DJIEKTPOHHBI pecypc] :  yded.-MeToj.
noco6ue / C.B. Muponosa, C.B. HanankoB. — Onextpon. nan. — Caunkt-IletepOypr
: Jlanw, 2018. — 120 c. — Pexxum nmoctyma: https://e.lanbook.com/book/100930. —
3ari. ¢ sKpaHa.

JIONOJIHUTENbHBIE HCTOUHUKHU:

1. Ky3un, I''A. MaTematuka: COOpHUK 3a7a4 JJIsl yYalIUXCsl IIKOJIbI pa3BUTHUSA
HI'TY : [12+] / T'.A. Ky3un, O.B. Mensenesa, E.B. Ilononsu ; HoBocuOGupckuit
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moarotoBku Kk EI'D.- M., 2018.

5. Coseptkos, II.M. CnpaBo4yHUK MO 3JIeMEHTaApHOW MareMmaThke: YdeOHoe
nocobue [InekTpoHHbIN pecypc] : yueb. mocobue / IT.U. CoBepTKOB. — DJIEKTPOH.
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4, KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA
JANCHOUIIVINHBI MATEMATHUKA

KOHTpOJ'Ib N OLCHKA pPE3yJIbTATOB OCBOCHUA IAUCHUIIIIMHBI OCYHICCTBJIIACTCA
neaarorn4ycCKum pa6OTHI/IKOM B IIPpOHCCCEC IPOBCACHHA IMPAKTHYCCKHX SaHHTI/Iﬁ,

TECCTUPOBAHUS, a TAKIKE BBIITOJTHCHUA O6y‘{a}OHII/IMI/IC}I HMHAWBUAYAJIbHBIX 3aJIaHU .

Metoanueckue MaTepuasibl, OMNpelejsoNie NPoUeayPbl OLEHUBAHMUS

pe3yabTaToB 0CBOCHUA THCIHUILJIMHDBI

OueHovHbIe CPpeACTBA AJsl TEKYLIEro KOHTPOJISl YCIeBaeMOCTH

[ToBTOpEeHNe 0a3MCHOTO MaTepuaia Kypca MaTeMaTUKA OCHOBHOM IIKOJIbI
Bapuanr 1

1. Pemmute HEpaBEHCTBO
6x —5(2x +8) > 14 + 2x
2. Pemmrte HepaBEHCTBO METOJIOM WHTEPBAJIOB
x(x+1D)x+5)(x—-8)>0
3. Pemmre HepaBeHCTBO
2x24+13x—-7>0
4. Pemute ypaBHEHHE
2x*+3x—-5=0
5. Pemute OukBagpaTHOE YpaBHEHHUE
y*+14y2 +48 =0
6. Pemmrte cuctemy ypaBHEHUH
xy+x=-—4
{ xX—y=6

Bapuanr 2

1. PemmTe HEPaBEHCTBO
5+x>3x—3(4x+)5)
2. Pemurte HepaBEHCTBO METOJIOM MHTEPBAJIOB
x(x—5)(x+6)>0
3. PemuTe HepaBeHCTBO
—9x%2+12x—4<0
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. Pemmmre ypaBHeHue

5x2—7x+2=0

. Pemmmre ypaBHEHUE, UCIIOJIb3Ys BBEACHUE HOBOW MIEPEMEHHOMN
(t? — 2t)% — 3 = 2(t? — 2t)

Pemmre cucreMy ypaBHEHHM

{ x+y=9
y? +x =29
Bapmuanr 3

. Pemure HEpaBeHCTBO

33x —1) > 2(5x—7)
. Pemmre HEpaBEeHCTBO METOJOM MHTEPBAJIOB
x—1Dx—-4)x—-8)(x—16)>0
. Pemmre HepaBeHCTBO

6x2—13x+5<0

. Pemmre ypaBHEHUHE

3x2+5x—2=0

. Pemmre ypaBHeHUE

S5y*—5y2+2=0

. Pemmmre cucreMy ypaBHeHn

{xz +y=14
y—x=28
Bapuant 4

. Pemnre HepaBeHCTBO
5(x+4) > 2(4x —5)
. Pemmre HEpaBEHCTBO METOIOM MHTEPBAJIOB
(x+12)(3—x)>0
. Pemnre HEpaBEHCTBO
—2x%>—-5x+18<0
. Pemmre ypaBHEeHUE
2x2—=7x+3=0
. Pemmmre ypaBHEHUME, UCNIONB3Ysl BBEICHUE HOBOM NIEPEMEHHON
(x2+x—1Dx*+x+2) =40
. Pemmre cucreMy ypaBHeHnI
x+y=4
{y +xy =6

TecToBbIE 3a1aHUA NJIA CAMOKOHTPOJISI

Bapuanr 1

27



1. Pemute ypaBHeHue: Sin x=0

1) Ik, k eZ 2)2 Tk, keZ 3) N+ Tk, keZ 4) 1+2 1k, k Z
2. Pemmute ypaBHeHue: COS X=1
1) x,k eZ 2) I+2 11k keZ 3) 411k, k eZ 4)2 Ik, k €Z
3. Pemmre ypaBHEHUE: X' =16
1) 4 2) 1 3)2 4) 3
4. Pemmre ypaBHeHue: 3* =81

)5 2)0  3)4 4) 6

11 3

5. TlpexncraBbTe BHIpOKEHUE a‘:a® B BUJE CTEIEHH C OCHOBAHMEM a
14 14

33
1) a? 2) a* 3) a® 4) al
41

6. IlpencraBbTe BBIDaKEHHE a’(h ® B BHJE CTEIIEHH C OCHOBAHMEM A
-2 1 3

1
1) a® 2) as 3) a® 4) as
7. Pemwure ypaBHeHue: 3 -3-6=0
D3 22 3)1 4)0
8. Pemmure ypaBHEHHE: /X+1=X-5
)5  2-1 32 48

Bapuanr 2
1. Pemmre ypaBHeHue: Sin X=1

1) Ik, k eZ 2)2 1K,k eZ 3) N2+ Tk, x €Z 4) 11/2+2 Ik, k €Z

2. Pemmre ypaBHeHue: COS X=0

1) 21k, keZ 2) 11/2,k eZ 3) 11/2+ NIk, k €Z 4) TIK, Kk €Z

3. Pemure ypaBHeHue: X3=27

1)2 2)3 3) 4 4)5
4. peuiurte ypaBHeHHE: 3* =81
1)5 2) 0 3)4 4)

7 5
5. [IlpencraBbTe BolpakeHue a:a ® B BUJE CTENECHH C OCHOBAHUEM a
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28



2 1
6. IlpencraBbTe BhIpaXKeHHE a °CA°® B BUJIC CTETICHU C OCHOBAHHUEM a

4 5 5
1) a? 2) a 3) a3 4) a3
7. Pemmure ypaBHEeHHE: 2% —32°+2=0
1)-1;1 2) 2,0 3) 0;-2 4) 0;1
8. Pemmure ypaBHeHHe: /x—1=x-3
1) 6 2)4 3)5 4) 3

IIposepounsbie 3axanus 1o Teme «lIpousBoaHas pyHKuMm»
Bapuant 1

Haiitu npou3BoiHy0 KaxKaoi u3 Gpyukiwuii (1-7)
1. f(x)= x°
1) x* 2)5 x* 3) 5x3 4) x*°
2. f(x)= x*+4
1) 10x2 2)20 x*  3)20x™®  4)20x
3. f(X)=x2+3x-1
1) 3x-1  2)3 3) 2x+3  4) x+3
4. f(x)= x*-10x+9
1) x-10 2)5x*-10 3)5x*+9 4)5x*
5. y=2c0sX
1) 2sinx  2)-2sinx  3)2tgx  4)sinx
6. y=3 tgx
1) 1/cos?x 2) 3/cos?x  3)ctgx 4) 1/sin3x
7. y=3x-2/5x+8
1) 14/(5x+8)2 2) 34/(5x+8)2 3) 15x/(5x+8)2 4) 10
8. Brruucnure 3HaUYeHHE MTPOU3BOIHON (DYHKIIUU B TAHHOU TOYKE
y=X2+8X y'(1)=?
1) 10 2)0 3)12 4) 8
9. Pemmrte ypaBHeHHe: Sin X=1

1) Ik, x eZ 2) /242 ik, x eZ  3) 11/2 4) 1/2+ Tk, k €Z



10. Pemure ypaBHenue: €0S X=0
1) 2k, k €Z 2) Ik, kK €Z 3) 11/2 4) 11/2 + TIK, Kk eZ

Bapuanr 2

Haiitu npou3sBoanyto Kaxaon u3 GpyHkiui (1-7)
1. f(x)= x°
1) 6x 2) 6x° 3) 5x° 4) x°
2. f(X)= x*+6
1)15x  2) x*  3)15x* 4) x¥
3. f(X)= x*-2x+3
1)3x2+3  2) x?+3 3) 3x%-2 4)x-2
4, f(x)= x?-6x2-12
1)10x°-6  2) 9x*°-7 3)10x°-12x 4) x*°-12
5. y=2 sinx
1)2tg x 2)cosx 3)2cosx  4)—cos X
6. y=7 ctgx
1)7 2) -1/sin?x  3) -7/sin®x  4) cos X
7. y=1+2x/3+5x
1) 2x/(3+5x)? 2) 1+2x/5x 3) 1/(3+5x)? 4) 11/(3+5x)?
8. Bpruncnute 3Ha4CHNE POU3BOAHON (DYHKIIUHU B TAaHHOM TOYKE
y=X2+5xX y (0)=?
10 2)5 3)6 4) 2
9. Pemute ypaBHeHue: C€OS X=1
1) Ik, x €Z 2) /1242 Ik, k €¢Z 3)2 1K,k eZ 4)11/2
10. Pemmte ypaBHenue: €0S X=0
1) 21k, k eZ 2) TIK, Kk €Z 3) 11/2 4) /2 + Ik, k eZ

KoHTposbHBIE BONIPOCHI AJIs1 POMEKYTOYHOM aTTeCTALNH
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Urto Takoe AByrpaHHBIN yrod (TpaHs yria, pedpo yria)?
Uro Takoe BICOTA IPU3MBI?

UTo Takoe JIMHEWHBIN Yyroj ABYTPaHHOTrO yria?
UYro Takoe AuaroHayib NpU3MBbI?

OOBsICHUTE, YTO TAKOE TPEXTPAHHBIN yroJ (rpaHu U pedpa TPEXIPaHHOTO yria).
Uro npencrasisier co00il ceueHre MPU3MBI MIIOCKOCTb, MapaIeTbHON OOKOBBIM
peOpam, B YaCTHOCTHU IMaroHajbHOE ceueHue?

UTo Takoe MHOTOTPaHHUK?
Kak ctpoutcs ceueHne npu3Mbl II0CKOCTBIO, MPOXOSIIEH yepe3 TaHHYIO MPSMYIO B
MJIOCKOCTH OCHOBAHUS TIPU3MBI M TAHHYIO TOYKY Ha OJHOUM M3 OOKOBBIX TpaHei?

Kaxoit MHOTOrpaHHUK Ha3bIBAETCS BHIMYKIJIBIM?
Kakast mpu3ma Ha3biBaeTCs MpsiIMON (HAKJIIOHHOM)?

Kakast mpu3Ma Ha3bIBaeTCs MPaBUILHON?
KakuMu MHOTOYTOJIBHUKAMH SIBIISIIOTCS JUArOHAJbHBIE CEUECHUS MPSIMON TPU3MBbI?

Urto Takoe npusma?
Urto Takoe 6okoBast (MOJTHAS )TOBEPXHOCThH PU3MBbI?

UTto Takoe AByrpaHHBIN yrod (TpaHs yria, pedpo yria)?
UTo Takoe BBICOTA MPU3MBI?

UTo Takoe JIMHEWHBIN Yyroj ABYTPaHHOTrO yria?
UYro Takoe AuaroHayib NpU3MBbI?

OOBsICHUTE, YTO TAKOE TPEXTPAHHBIN yroJ (rpaHu U pedpa TPEXIPaHHOTO yria).
Uro npeacTaBisieT co00i ceueHre MPU3Mbl TNIOCKOCTh, apaieIbHOM OOKOBBIM
pebpam, B HACTHOCTH IMArOHAIbHOE CeYeHUE?

Uto Takoe MHOTOTPaHHUK?
Kak ctpoutcs ceueHne npu3Mbl II0CKOCTBIO, MPOXOSIIEH yepe3 TaHHYIO MPSMYIO B
MJIOCKOCTH OCHOBAHUS MIPU3MBI U TAHHYIO TOYKY Ha OJJHOM M3 OOKOBBIX TpaHei?

Kakast mpu3Ma Ha3bIBaeTCs MPaBUIIBHOM?
KakuMy MHOTOYTOJIBHUKAMM SIBIISIFOTCS JUArOHAJIBHBIE CEUEHUS IPSIMOM IPU3MBI?

Tema: IlepBooOpa3Hasi u MHTErpaJI
Bapuanr 1.
1. SIBnsercs nmu pynkuusa F(X) nepBooOpasznoit st pyukmuu f(X) Ha R
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F(X)=x*-2x+1; f(x)=3x*-2
2. Haiiaute oOmuii B nepBooOpa3HbIX s YHKITUHI:
a) f(x)=3x -1HaR; 0) f(x)=x>+cosx Ha R
3. Bwruucnure unterpan no popmyne Herorona — JleitOnuna:

3 0
a) Ixzdx; 0) j(x2 +4x-1)dx
2 -1
4. BelumrcauTe WIOMAAs GUTYPHI, OTPAHHYECHHON JIHHUSMH:
a) y=x>,x=2,y=0; 0) y:cosx,y:O,x:%

Bapuanr 2.
1. Ssasercs mu ¢yukius F(X) mepoodpaszuoit ais ¢pyrkiuu f(X) Ha R
F(X)=x"-x; f(x)=2x-1
2. Haiiaute oOmuii B nepBooOpa3HbIX s YHKITUHI:
a) f(x)=2-x HaR; 0)